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J99%0U 2563 MgdqdL dmMob. 3mbgomols O MBOL Mb035MHo
00MmIM535¢5BgIMOM36900L BIMYse08905d0 Moglo zwowo domdwgol ds30 Brgzol
Bo6530MM  BMEOL MW MYoNE FoOlmels s 2obLO3NNMGOMWo [o®rBmbsgdbols -
3bodog3b3MmO  BHgMsLsL, 96 oMbl hsdMYsE0dgdsL. Igmmbgme 25d94obgzsMgdols
930d5d0 3mbgmo Lobgmdoms M9x30AL Fodmowyqbs.
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LodbMo 3MEbgmTo (JMdEgmo) 2531 30 S 396G 3mebgmdo (Fmmo) - 1457
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996H9ggmdL. doeDg 003000550 Yobgzgdo. Bgdmo Rsdmmzmomo 456M9dm  30OHMdJd0



bawloy®gwos  3mwbgmdo  aobLy3mm©mgdmEo  3500@9GHJO0LS s Lobgmdsms
160350060 d0MIMOZ5TBIOM36900L SOLYGOdMdOLIMZ0U.

bmmIMbEol  Jugewo (Emerald Network). dgomsbbdgdsl, BmmdnbEol  Jugerol
3500393 900Ls @S Lobgmdsms 3mbLYM35300L Tgbobgd LodosMM3gEMmls o6mgdmML (330l
L5dobolBHM™A 2007 ol Imsfges bgwro. 259mdobscg 99d9sb, J399sbsd somm
39905 0(335L 390 Lobom gdm®mbgbowo 98 M3MdbEHoL Losdo dgmxuo
3500353900 @5 Lobgmdgdo, 53sLmsbogg Fglodsdolo  ssER0bmL olobo. LHimGmg
LoOLYMEHSE0M bsdBIMTOL 1533¢930 MB0YIEO - Lybsdotmm obado s 8E 36560 Hywol
3500353900 §omdMoygbl BDm@IMbEOL Jugeol 3500@sGgOl Lodsemgzgermdo.

d9mbol ,930G@30L  ggemGmo dMBgdols s Bd6gdMOz0  33B0FNBYOOL  s30L”
3mb39630s (Www. Bern convention). LoolgM@o30m dMMIsdo 4obbogrmmo bobgmdgdo:
Marsilea quadrifolia, Salvinia natans, Typha minima Qs3I0 d9Mbol 316396300l Joge.

2. 3bgdMo30 93 365Mfiyerosbo GdmMmgdo

2.1. 39bgd®030 9(3365Miyer0s60 BdMMmYdOL gErMdseM™O BEBSEGHMLO

BDOM3MY BB RBoJBHMMOL  godm  8F3656FYmosbo  BHOMOGIOL,  HMYMO;
00MmIM535¢xIMHM36900Lsm30L 3600369 M3z560 330G IYMOI(3058  F00Y3965
b9 595B®30L306M9moL J399b9gdol dgi36096M9d0, GMT dbgdMogzo 3 3bsMHywosbo
GOMMGO0 MBS mo  foomgmo balbol dogé (IUCN Red List) dgg3eligdwganoym,
OmamO3 LogOmbol J3gd dymazo g3mLolEgdgdo (www.iucnredlist.org). 2015 {genb,

dbmgwomn fomgeds bmibsd, HIGmsdr)sb30L30609mol  IB3IBsMHYw0sb  BHOdMMYOL
MBOG0SXMMS®© 056035 gamds®mo bGs@Lo.

Bm@INbGHOL  Jugolb  ©m3mdgbBHdo  (Inter Emeraldman_dm) 9mEgdmeoos
0693030  9B3D6oOfiyeosbo  BHIMMGIOL  gobTo®m@EHgds,  M™IolL  dobgwzom,
9®3650(ge0sbo  BHOIMMO, glss bIgegmols Ro®doggds ImA[zsbm s dmygsgolgmm
bLrgos Hywom, Bosz pH 5-6 - 09, 3mebgmol 869d3M030 333bsMHymosbo GHdmEMgdol
RBOHOL 06©035¢ME LobgMdgdL Hotdmowyqbl: Trapa colchica, Salvinia natans, Marsilea
quadrifolia, Ceratophyllum demersum,Ceratophyllum submersum, Potamogeton natans.

2.2. 369060030 933656040560 EHDdMMYdOL 236LsBMzMOL 3msgz56 3Mo@ghomadgdo

360039M0mdo 1. LooGo 30O Ybs FoMTmoaqbogl LogOmbol J3qd
9dgmgxz0 56 Bbgs 3mbligM3530mwo LESGHMLOL (969do, 350MmbMBMMGO g3mJol Mgwod@o)


http://www.iucnredlist.org/

9Jmbg Lobgmdolomzol 360d369mgzsb 306039 35803OGL. 3Mmebgmol sdEIMdOL
9336500940560 BHOMMOL sbgom Labgmdsl Hoedmoqbl Salvinia natans.

360390030 2. L50EO 36MBOW0S, HMAMOG 3500F9G0 IbodzbgwMm MHHMYbMdOL
9600 b dgBHo (96 0bxgmL3Y305309M0  GHodumbol, OHMaMOE  sdobILOSMYOYEO)
LSHgMOOL FGHBPOMEPO BOMEYBMdOLS, oy, dMYMOOESS - Marsilea quadrifolia.

360039M0mdo 3. LYOEO VoMo S 8508369 M3560 3530FHE0S Lobgmdsms
QIXFMNBIOOBoM30L,  MMIgo3  90MmoxBIMAWds  FgLodsdolbo  BOMYGMYMITBOMEO
9OMJYom b 9OHDIMEgdom 35y, 0LGMO OMYMMOESS Trapa colchica.

LoOobYOGHoE0M 65MMITo Qobbomwos GHdMOMgdo Marsilea quadrifolia-ls, Salvinia
natans Qs ITrapa colchica -5 @®30656@mdom.

2.3. 8% 3656ge0sbo GdmMo Marsilea quadrifolia — 580656 mdoo.

Marsilea quadrifolia- 1530 39gd0L JOHIMHM 5EAO0WLSTYMBIL FoMdmoybl
0950(80b@olmsb, Lmg. y3530bsMH0 LEBs3OMM OYBILMLL SHEML YOO GHdMGO.

BmOHINBEHOL JugErols Lobgmdsms FgzsLgdol 9639@0L dobggom dmbes Marsilea
quadrifilia -ls 89856905 (3b6. 1)

3H6.1.96379bE0ob Jugarol bobgmdgdol dgi3sligdols dmbsgdms 5639

Bobgmdos 3M3IO30d 3bLYM3530W0 0DMEs(305 B3WMBSMO:
5)p = 100% LGodmLo: 5)0BME0MYBM0S 1. 89bsbodbsgo
0)p=15% 0)29653065 2. 3560
3) p=2% 3) 9M50bMomgdMwos | 3.996093b9w™
©) 93608zbgerm

Marsilea mdbodzbgerm 3055 QO30 0DBMW0MmYdM0s BLMBSWOO

quadrifolia LEo@mLol
dJmbgo

2.4. 333boefiygwosbo GHdmMYdo Salvinia natans MIobBEHMBOM. ©OEIOLLMZOL
30bgomoll  sdwMmddy  GHdMMGd0  Loergobosl  @MA0bsbEHMmdom  F9dmMBgboos:s
653000l Lobsdo®mMmbgy I306M96003bM3z60 JM3MwWs309d0L dJmbg mMo Jzomg BmAol
GOm0, 305350 EbM3560 3m3MwsEoss 3. 30380. FMM0sdo ymwg3oL EHgmdobaswols
LsdbOJMO®  ABOL oML HOLYIM  GHOIMOTo, sbg3g Lobgmdol  dzoMgMorbmgsbo
3039530900  809MmRBIBGHI0s 03650l BHMORDIOOL 808396  3BH3IDsMHYw0sb
AGOMM90L> s MbYdTo (3b6.2).




Bm@INBEHOL Jugeol 3500F9GHJdol 9639EH0L dobgzom JgRsBs Salvinia natans

(Salvinia covers).

3be. 2.
35003)5@G0bL % d9b39060056Mds | BoMEMBOMO | 3MOBLYMZIFOMO | MBSO
3M™©0 50aowo | 1. 8gLs603db6s30 B930600 LEASGHMLO: 99535L900:
2. 3560 p = 100% 1.99b56036530 d9L560dbsz0
3.9609369ewm™3s60 | p=15% 2.35630 3960
4. /9609369 ™ p=2% 3.L5ds ™ Lodwmoenm
Salvinia covers 1 d6039369crmz560 2% 3960 3960

25. 933656fygosbo  BHOMOGRo IJmmbmMo {flgwol  3s3sewols (Trapa colchica )

©M306s6G™d0m. {fyewol 3035¢w0 dz9wglbo BEMmOoL [oMmdmBoagbgwos. GHMOHRBOL
LEAOGPMR00L  FguHogrrolsl GHMMBOL gobsdsdbgdmer 19bgddo 8-9 3 LowMdgby
653360 dobo bagmaxzgdo 80momMgdL 085D, HMD 3500 BIOMMP 0YM J93M(39ILIOMEO
d39e 39MEMmQ06 930mgq0do. Hywob 35350 336560 {yaol 0boz5GH™Om0 Lobgmdss.
Dgarol 3535000l 339botgmee  obsboBMYsEMgdsdo Fmdog ™sbdbergd  LobgmdgdL
MmEomYsb639 wagwo (Phragmites australis) s ¢og580 (Typha angustifolia) (jo60mo9bU.

016906030 33650y 0sbo GHdMM9d0 3mWbmMo fywol 353500l EMmIobsbEHmdoom
30bgmol sd®doL Bobsdo®mm Bmwbg 39emMo Loboom JgdmemBgboeos Fbmem
900. 3mOmbol JgloOmog0l FoMbgbs dbseL.

39bLo3MPMHGdo» Mbs godmoyml Rhamphicarpa medwedewii, Gdgwos ITrapa
colchica-s 5 Marsilea quadrifolia -i 3550030 93 3650Yw0sb0 FHdMMGOOL J0dYdMY
Fo6d@9b0sb0  3500@9GHOL 39©T030 MsbIBGdO Lobgmdss. AmBwromdo 53 43560
dbmem@ 6 Lobgmds 93b30Gds s Yz9es ol 930 E3IYOME0s BHMM303w J39969ddo
(06090, LodbMgo 5536035, GHMMI0IMWO 53LGHMOW0s) s dbmmE -7 Lobgmds
33b30905 3MEbgmdo.

30bgmolid@36560fyw0sbo GHdMMGOOL BermeMs d98gabs0Moss FoMdmoygbowro:
33006056506930: 2 mxsbom, 2 g35M0ms @5 2 Lobgmdom. RsOHMYmglermzbgdo:
MmOgdbosbgdo - 6 mxsbom, 8 935M0ms s 11 Lobgmdomss Fo®dmoygbowro.
960906056900 30: 10 mxsbom, 21 435MH0ms s 33 Lobgmdom (3bE.3).

boyer 333696059056 BHOMOT0 50MOEbME0s 19 My sbols s 28 33500l 46 Lobgmds.
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3be. 3

30bgmol sdEmdol 83 365(ywosbo @dmmgdol 3wm®s

10

11
12

13
14

15
16

2309656506900

Marsileaceae

Marsilea quadrifolia L.
Salviniaceae

Salvinia natans (L.) All.
Botrngliermzgbgdo ~ANGIOSPERMAE
mMeg3b6056900- DICOTYLEDONEA
Haloragaceae

Myriophyllum spicatum L.

M. verticillatum L.
Lentibulariaceae

Utricularia vulgaris L.
Orobonchaceae

Ramphicarpa medwedewii Albov.
Plantaginaceae Juss.

Callitriche polustris L.

C. stagnalis Scop.

Ranunculaceae Juss.

Ranunculus muricatus L.

R. sceleratus L.

Trapaceae

Trapa colchica Albov

Trapa maleevii V.N.Vassil.

960gdbosbgdo
MONOCOTILEDONEAE

Alismataceae L.

Alisma plantago- aquatica L.
Sagittaria sagittifolia L.
AraceaeJuss.

Acorus calamus L.

Spirodela polyrrhiza (L.) Schleid.
Butomaceae Mirb.

Butomus umbellatus L.

Ceratophyllaceae



18
19

20
21
22
23
24
25
26
27
28

29
30

31
32

33
34
35
36
37
38

39
40
41
42

43

44
45
46

Ceratophyllum demersum L.

C. submersum L.

Cyperaceae Juss..

Bulbostylis tenerrima (Fisch.& C.A.Mey. ex Ledeb.)Palla
Eleocharis palustris (L.) Roem.&Schult..

Pycreus korshinskyi (Meinsh.) V.I.Krecz.

Scirpus triqueter Godr. (Schoenoplectus litoralis (Schrad.) Palla)
Schoenoplectus juncoides (Roxb.) Palla

S. lacustris (L.) Palla

S. mucronatus (L.) Palla

S. triqueter (L.) Palla

S. sylvaticus L.

Hydrocharitaceae Juss.

Egeria densa Planch.

Hydrocharis morsus- ranae L.

Juncaceae Juss.

Juncus lampocarpus Ehrh. Ex Hoffm. (Juncus articulatusL.)
Luzura forsteri (Smith)DC. (Juncus forsteri Smith)

Poaceae

Calamagrostis arundinacea (L.) Roth.

C. epigeios (L.) Roth.

Paspallum paspaloides (Michx.) Scribn. (Paspalum distichum L.)
P. thunbergii Knth ex Steud.

Phragmites australis (Cav.) Trin. Ex Steud.

Arundo donax L.

PotamogetonaceaeDumort.

Potamogeton filiformis Pers. (Stuckenia filiformis (Pers.) Borner)
P. crispus L

P.natans L.

P. pectinatus (L.) (Stuckenia pectinata (L.) Borner
Thyphaceae

Sparganium neglectum Beeby (Sparganium erectum subsp.
neglectum (Beeby) K.Richt)

Typha angustifolia L.
T. Iatifolia L.

T. minima Hoffm. (Typha laxmannii Lepech.)



3. bsbsdommwonmbgdo

3.1. gwmms ©5 083gbsMgmmmds. Lobsdomm  J30d0sbo  ©oMbgdo  3mEbgmols
LoBo30OM BMEBg 23b30Yds: FoMHygz35d0 (M35 1), 96530000l Lsbs3oMMBY doe By
93069 Dol Lobom, FMHo0L LsbsdoMmMDBY, FMoyMEgmdo, 169380, fyswHdoboslmsb,

3933990080, Jmd)egmdo, 3. Bmwmdomsb.

3bs3wo0s

FM600

3M03Mgmo

Fysefdobos

26930

Jod g

35 1. 3mbgmoll O MdDHY Lsbs3oMH™ OMbMO 3396569 EMdOL Yoz 39egdol
RehN¥eluglytelel

3mwbgomols 8530 B30l LobsdoOmm ©oMbmGmo 9396569900l  BEMGOOLEWwO
3033egdbo 3H0309MH0 BLEAMBOEHIO0MSS (J3005HY ILEIbEIGdMWgd0) HoMBmoygbowro,
OmamO0@3ss: Eryngium maritimum, Euphorbia peplis, Leymus racemosus subsp. Sabulosus,
Ammophila arenaria, Crambe maritima. obobo §db60s6 Lsbsdo®mm bmerols momgdols dorgen
066 3396569 Logs®l. g439wsbg bdoMo gl 839bstggdo 393806 9dw0
50056 BoJLoMIdME  OMBYIMB,  gugbos:  FLBMGBOGHJd0,  FgBMBoEHIdO o
Juoemxzo@gdo.  ©obgdol  JoMmzgwoo  Lwydigbos  ofiygds  i3M0doMm 33 m3zs60
5058304LoMGdMo, b  FmdMsgo  Jg0dosbo  obgdom, Losyg @MIoboGmgdgb



9500ols©do  GHMEgMIbEGHMwo Fbmbogo s ©MTsxzglgosbo Lobgmdgdo- Convolvulus
persicus, Calystegia soldanela, Plantago lanceolata ©> ULbgs. 5439 a3b3009ds
96535 fiem3560 35eobmgsbo Lobgmdgdo, Mmam®o@gss: Eryngium maritimum, Fuphorbia
paralias s 996dbosbo - Vitex rotundifolia.ql 3565536900 9mdGs30 s BoJloMgdEO
0996900l LsbP356BY 3b3Y0dS.

3mbgomol  Bsbsdomm ©ombsbg 0BOEgds  Lbgoslbgs  agmatmegomwo

993gbHgdo:

- 9360500, Omam®o@3ss: Poa bulbosa, Secale sylvestris.

- 30bAM3MEoG 00, Omymmoisss: Calystegia soldanela.

- 396¢®sEmo s LsdbOgmo BI85 B30LB30MHgMOL  Labgmdgdo:
Crambe maritima, Elymus farctus, Eryngium maritimum, Carex colchica.

- bOgms8sbm3zoldomgmol  Lobgmdgdo:  Stachys maritima, Pancratium
maritimum.

- 3mBFML 9wgd9bBgdo: Medicago falcata, Silene euxina, Jurinea albicaulis,
Festuca arenicola.

3Mbgmol Lobs3oMm OMBoLsM30L AoBLS3MNEMGOME Lobgmdsl FoMdmoygbl -
Leymus racemosus subsp. sabulosus. qLss @LSINGOGHJOOL F9MT35¢0  LoggbwmEols
9563960090 8530 B30l LETLOYMN-ILHZEGNL,  LOTBOHYM-5BMLOZgPLS
509Mbs3go LobsdoMml Jmeo.

Bobs3dotm §3080560 ©oMBgdo 0gmaxs sMsxzodlomgdmwo (H36M0wdscmE3wm3sbo),
BobgzMonodlomgdeo s godloMgdmewo owbgdo.

365530J50Mgd0 EO0MBIdO Y39WsBY 39MR9S 2O630MYOIEO B MoY35d0.
3o6lb3s390000  BBobgool  Lsbsdo®m  J3080060  OMBYOOLOYLD, Loss  dombgeo
bobgmdoss Cakile maritima, 300bgmdo 30mbge Lobgmdsl FoMdmoygbl 7Tournefortia
(Argusia) sibirica. 58 Uobgmdoo 0fggds  3mebgmdo  Lobsdo®m  omMmMowemo
x3LSAMGBOEGHJOO.

I. 93d3®0mbmwo  s6MH530JBoMGOMo  ©oMbgdo. gLss Fgdmamdom  Igdboro
SbmEosgogdo:  Embry Xanthio italisi-Leymetum sabulosi. g  ©o0w96900 3m@Gsm0
09050 gdos 08 50 Yd0©D, Loss Tournefortia (Argusia) sibirica o6H©YOS.
Xanthium strumanium subsp. italicum s Eringium maritimum oooJdol 939esb

33b3090s. AM03Wsos Lactuca tatarica s Salsola ruthenica, booeom Ammophylia arenaria,



Elymus farctus, Crambe maritima-3m3@0o309600 Gogbmgbgds doendyg 9i3069s. ods-0d
33b3905 goembdmeo - Euphorbia maritima. 1565306 ©0169d0L y4z9wsDY 4o
g439wsdg 9GO  393039Iwgdmwo 939656090 MobslEBMYSEMYdss -  Eryngium
maritimum & Pancratium maritimum.

I1. Bsbgao godboMgdmEo ovbgdo.

BobgzMo 30dLoMgdwo obgdo sG9x30dLoMYdIYWO O0BIdOL M356 FEYdSMYMDBL.
93965690 LOBIHO JOMOMIIE FoME3EM36900Mss FoMdmoygbowro.

III. 3ogLoMYdMO OIHJdO. BoJlLoMmIdIME O0MBIdbY 0bBMEYds: Carlina acaulls,
Cirsium acaule, Silybum marianum, Raphanus maritimus. Anthemis euxina, Stachys
maritima.

399m@pmdom Lsbs3oMH™ obadHy FocE3w™369d0L MI0bIBEHMBdS Fgobodbgds.
b 3965 3MPMGO0M M35¢To LoEgd0s FIMOOL Lybsdocmm EomMbsby.

L. B0 -5655304b0M90)mo ovYbs:

30639 Bl JIbolb B30l 65306MHMsb Losbermagqls - Pancratium maritimum Qo
Xanthium strumanium subsp. Italicum Qox2%390s.

39069 BMWO0s 3H030IMH0 OOMOMSEMO §3000560 JLgMMBOEJOOL IR AMBJOS,
LooE MA0bsbEHMdL: Euphorbia paralias, Eryngium maritimum, Verbascum gnaphalodes.

dgbodg Dm@o dMend30560 9396969930l OxARIOS 9. TudgEgdIEmo ovYbso,
LoO3 0HBMPYds DBegol IOMIsbo - Eryngium maritimum, G0IGELsE 90935 Bgdmms
QIX3MBIO3, Boog dmbsfoergmdl: Euphorbia paralias, Eryngium maritimum, Verbascum
gnaphalodes.

09000920 ©OXMBIdSS 30609 BgLO0s60  Lobgmdgdoly, Mmymeoiss:  Carex
colchica, Imperata cylindrica, Cynodon dactylon.

II. Bsbg3zMo BoJLoGMYOMEo ©0Ybs. 5 EMA0bIBEHMBL Petrorhagia saxifraga, Cota
tinctoria,Paliurus spina-christi, Convolovulus persicus, Otanthus maritimus Q5X3“)%3905. 59
35003530 bMEME gHo 5QYOEsLss JgdmemBgbowo wgm3o - Ficus carica. 5§ 0D6MH©YdS
3merbgmol gbgdo - Carex colchica.

III. godboMgdmwo @owbs. Lssg ©@MI0bsBEHMBIE 0bzsBomGmo  Lobgmdgdo:

Sporobolus fertilis., Solidago canadensis, Polygonum perfoliatum.



LOHYMOIMS Br3MYBMBS 39 39O 0Ybgdol dobgwzom

©ovbs Lobgmdo
‘ Jmdmwgmo ‘ 93
6930 28
‘ 393390000 ‘ 29
3M03ME900 124
‘ oYz ‘ 136
Fm600 134
‘ 3bs3wos ‘ 135
140 ~
120 -
100 -
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¥ PO qg\o (s

©0530. 1. Bwm®ob Lobgmdsms MM bMmds obgdols dobgzom

3533056900 Hyppophaeta. o63mb@ol Jugwo, 9360m35380608 EUNIS otgd@ogs,
Bodmes 2000 @0dmgmaxl 4533006 056sLsBMASMYddL  3MmblgM3s30Mwo dobboom.
1304L0MGOM 0Y69d0DY 23b30Yds FgMHJ60560 39bIMIYIOOM OFWIOMWO SYOEYOO,
LoOE  ©MIoboMYdL:

Pyracantha coccinea,

35330560L  839bsMgMo  MIbILBEBMYSMYGOgd0  3Mmebgmol Fogo B30l LobsdoGmm
Dby 23630905 3. FMOMbOL Fgboermsgdo FoedEH9bosh 35d0@s@do s sbszwool

Hyppophae rhamnoides, Berberis vulgaris,

Mespilus germanica, Ruscus colchicus, Paliurus spina-christi.

5304L0MGdY EO0bdDY.

Malus orientalis,



35330560~ Hyppophae rhamnoides 5653¢00580. 5653000580 J5330560 308m5356¢wmaros
5 oL 93396969 M9bSBIBMYSMYGOsT0 M35 Tolsgdos 3MbBHML s 3MEbwGo
RGOl 99393 900L dmbsfiowqmds: Hyppophae rhamnoides, Asparagus littoralis, Ficus
carica, Rubus anatolicus, Ruscus ponticus, Verbascum gnaphalodes.

Jog30560 Hyppophaeta- Hyppophae rhamnoides ©@®d0bs@mdom dE. FmGMbol
99b5M53m9b. 59 I3969MJM0  LoBoMO 0sMmLGdSss FoMBmygbowro. I ostlido
0bMqds: Hyppophae rhamnoides, Alnus barbata, Salix caprea. 11 osGwbo - Rubus hirtus,
Sambucus ebulus, Rubus anatolicus, Humulus Iupulus - 55 {jo®3mggboeo. III osHmbo
doobmgbgdos: Carex sylvatica, Rumux acetosella, Potentila reptans, Duchesnea indica,
Prunela vulgaris, Polygonum hydropiper, Mentha aquatica, Leontodon taraxacoides,
Sysirinchium angustifolium, Cynodon dactylon. IV 0stmlo bsglgdomos Ho@dmeppqboero,
O0amO03ss Aulocomnium palustre. 05690096 0bO©Yds: Lonicera caprifolia, Smilax
excelsa.

LobgmdMH030 J9350a)bemdoL (FmOHMbol Jgboemsgdo 19 Lobgmds s sbsgerools
©oboby 30 7) 256Lb3s398MdL  A9Bs30MHMdYOL oL, MHMI  sbs3wrosdo oMb
9396569900L5M30L  goblvgMMMYIM  Fgamadgdl  dmombmgl s Iglodsdoloc,
399M03bogL BEMOOL LobgMdgdol M35 RIMMZB7d.

3.2. 0bg5boMo Lsbgmdgdo. dombgosgs 0dols, Gm3 0b635H0gbBHgdo Br3zoL
AGOEgOLs @S §300056 B0osogl dbgero® 930S, BMA0gOHmo 0635BoMo Labgmdols
393900905 8063 8906006939, M3 Lobgdggwrow 09®L 5deg3l §308056 0B YBL. S
5304L0MYOM IOy 0bsDY, BoJLOMYGOME S M> BodLoMYdIME OBl TmEOL
LOBOZOBY boIMdL Xanthium strumarium subsp. Italicum. 50 LSHYMOOL3M3YWS30IMO
36535M0EbM3693s 50530608 BoJEGHMMMb  SbMEoM©Ids. ol 0bEHOMYE0MHYdMEO
0965 58960030056, 35M00 T99gavs 39M98Mm 30MHMBIOL S A939wMs. F9Jdbs FoO™
0565LsBMYoMad9gd0 Cenchrus longispinus - ®sb 9gHM© s Yo LobsdomMm Bmerols
3605530J506M9dMWo OMBMMHO F(3965609MMBOL MIbILBEBMYSMYdgdTdo FMbSFogmdL.
365 530dLloMgdMo  Eowbols Jzgbosdgme Logs®do gMgzs w396 WMG0  Ambrosia
artemissifolia. 030 909mBsbEHME0s ;g Lobs3oMHMbY s Lobsdomm bmwl d0wy39ds
30399006 5653000l BsmM3e00m. IMbMm3Menos 894dbgls sliggg 9999ads Lobgmdgdds,
OmamO0@3ss: Gomphocarpus fruticosus s Vitex rotundifolia. g 35653690 dogero
Lobs3omMm Mol ombmMo 93965609 MdOL M9bsLB>BMYSMYd9dd0 dMbSsFogmol.



3obLO3MOMgdom  Mbs  5©00bodbml  sUg3g  Amorpha  fruticosa-iEEMmI0bIBEHMDS
30bgmolsdmdol momddol 39y F9MBOGHIb0E  3sd0GSEBHT0. Lobgmds 3560
39925 9308056 0BG 3530GSBBSE WO ®0mJdol gl LobsdomMm OMbIBY ygzgws
0565b5BMPMYd530 JMbsfogmdl.

3.3. 33Bsgbmmols 98399gMgdo s 989gIgMmogdo. d3gbstggdol oligmo LsobEgMglim
X3RO0, OMYMO0355 95399960900 939656099 Md0m IEOEIG 3mwbgmdo dbmem dsg30
B030L30605  WOMMOIWME  Bmbsdo  a3bgds.  Lsbs3oMm  Jzo0dosbo  ombgdol
983999600 LobgMdGOOL X R1I39d900:

5.Jb9OMR0EJO0  98989Md0L s 9BgIgMHM0EIdOL  dmbsfowrgmdoor: Anthemis
euxina, Silene euxina, Stachys maritima, Verbascum gnaphalodes, Medicago maritima,
Vulpia myuros, Cyperus capitatus, Koeleria foetida. 350 3653560000 Dogboyarolszgb
9bo33wds: Equisetum ramosissimum, Plantago lanceolata, Scabiosa litoralis.

0. OXAINRI0S, BooE FMbfogmdgb 91398960 Lobgmdgdo o633 ™m3bgd0ms
Q5 35603mbgdom, GMmyMmMoss: Madicago maritima & Vulpia myuros.

3.4 . 939656999600 0565L5BMYIMYPBYIOOL BHJeg399 5633¢00lL Lsbs3M@ ombsby PC
ord 36Gma®m5300. LEHOBHOLEH0ZMMO ©FFs390s T9MHM39dM0 M9erg399 dmbogdgdols
BoBoM©s 3mmbgmdo 356035308 MboggdLoGgBHdo PC ord 3Mma@Msdol dobggzom.
653969005 yzgas 93gbocgmeo - 49 Ggarg3zgg (bM.1-2-3), GMIYEOG  YOJJNWOO
3603906 565300l Bsm3zmom B30l Bs30Mm0sb (3f3569 Gymergdo), dmd®mog
305530JL0MJPIM  (4zomgro  MAMEGd0) ©S  BoJLoMGPdME  ObIBY  (Hoomgwo
M9d0).
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b6.1.93969609M0 X FMBGOS 565300580 BLZ0L Bod0oMm0sb, Loa(s:
0 -$36M0 50333560 5M930JB0MGOMO EO0YBss; - IMIMS30 s Tgbdgergdyero
©09963; 0 - BodLoMgdYWo oMb



94390m» 3m 39899 bLYOINBY 65B3969005 439es IR YRJOS MI0BIBEO LobgMdOL

dobgzom
o RubsAnar o
ConvPers
Planinde L]‘(,I'i(-‘”
EuphPepl RaphMart CencLong s _—
& pel vopit
ﬁ?nﬁfﬂﬁ( Sb; h’rbGuap B
akrigCane
Cakl] U“rf"n_::-.!er.?
SalsTrag
= CmnPom a8 JuncCapt
Eryn ‘I.!m:‘.;mbl. drtom _Isul:if:;rm A AnthEwan
JuncMart ™ VitcRotn i o i
(;;..',‘JUM EguiRams s GlyeGlab
f a  PancMart o
E"p'r"rﬁ” f‘t;.lr(np.ru CyndDact 4’”"“‘3”
PlanLanc
Digitari !Pn! ol
foFQUu: Db 'lJmH”J’““’ -"-;JC i
Car Rn’gff Fal lg]'q{" e
-E”P;?':W"' MedeMinm & CareColce
IvaXanth
o ArgsSibr 4 Trifdrmna - -
=1 6

L. 2. 939696099900 0565U5BMYsMGOJd0 FMIM30 5M5RB0JLoMGdIYWO oMb
(96530000)

D030l 653060056 bIgegmolinggh  d98gabsoMo  0E3wgds  d3gbsegmero
0565L5BMYMYOJO0: D308 B330MMB sbeEmls IMdEs30 9M9x50JLOMYGOMWO ©OBIdO
DoM0mpqbowos 99090 9O IXAMBJOJO0m, LO©s3 ©MI0bsbE  Lobgmdgdl
Do60moqbl: 1. Tournefortia (Argusia) sibirica, 2. Euphorbia hirsuta, 3. Juncus maritimus,
4. Cakile maritima subsp. euxina, 5. Trifolium arvense, 6. Carex colchica, 7. Xanthium
strumanium subsp. Italicum, 8. Salsola tragus, 9. Euphorbia maritima, 10. Euphorbia peplis,
3605530JL0MHJOMwo 0bgdo [oMmdm®gbowos 14 33965609990 MbILEBMYSOMGdOm,
LOQO3 IXFMNBIOJO0L obg3000 MI0bIBEHMdGE Fqdgyo Lobgmdgdo: 11. Imperata
cylindica, 12. Cyperus capitata, 13. Medicago minima, 14. Otanthus maritimus,15.
Petrorhagia saxifraga, 16.Crepis foetida, 17. Plantago lanceolata18.Digitaria ciliaris,
19. Elymus farctus,20.Stachys maritima, 21. Carex colchica, 22.Cyperus capitatus, 23. Trifolium
arvense, 24.Xanthium strumanium subsp. Italicum, 555936050 30JLoMGOM EOoMbsby 30
24 ©oxamRI0Ss  8999ga0  Lobgmdgdol ©mdobsbGHmdoor: 25. Cynodon dactylon,



26.Plantago lanceolata,27. Anisantha tectoria, 28. Pancratium maritimum, 29.Equisteum
ramosissimum, 30. Euphorbia pontica, 31. Calystegia soldanela, 32.Glycirrhyza grabra, 33.
Juncus maritimus, 34. Erigeron canadensis, 35. Ambrosia artemisiifolia, 36 Asparagus
littoralis, 37. Vitex rotundifolia, 38. Silene euxina, 39.Paliuris spina-christi, 40.Convolvulus
persicus, 41. Imperata cylindica, 42.Euphorbioa paralias, 43. Leymus racemosus subsp.
sabulosus, 44.Verbascum gnaphalodes, 45. Raphanus maritimus, 46. Cenchrus longispinus,
47. Plantago indica, 48. Convolvulus persicis, goJbo®gdmwo ©oMbsHg 30 99d9ga0
939bomgMmo  oxaBgdss:  49. Rubus anatolicus, bsbg3eo B0JLoMGOME
1304L0MGIMY EOBIBY bo®MdL:dwogMo - Cladonia sp., bsgbo - Oulocomnium palustre.

]

[]

i

Cakile *euxing —
Salsola tragus

Leymus "sabulosus Vitex rotundifolia Cenchrus longispinus

Pancrativm maritimuwm = Eryngium maritfmwm Silene *euxina — Cota *euxina

_________;.___]_______________________..-

L. 3. ©909399 9396909990 M9b6sLsBMYsMYdFdO (L 49 M9ge939)
3003 9gm0sb 565300l Bsmzwom

993996 9Bs0oBolol  PC ord  3MmaMsdol dobgzom  gMoamergmosb
965300l Bomgeom s8m3wobos bdguwmsdwsBmzoldo®gmol d98gao 83gbstgmeo
0565B5DMYPsMYdYdO.

1. Cakilete maritima subsp. Euxina - 356 gduobmMo 3ombgermwo Lobgmdgdoom
06000 9396960990 9bsLOIBMASIOMYds. 98 OXAMYBRJOOL Fsbsdg 3bMdO
9530 D30l 0M23003 5695 gdL ©99ds@S 3Mbgmol Togo Be3zoL LsbsdotMm
0gbs3 (035> 2). Cakileta maritima-ls 05aBMLE03MM LobgmdgdL Hoedmoygbl:
Euphorbia maritima subsp. euxina, Salsola tragus, bmwm 99©dog30 096IbEgd



LobgmddL  30: Xanthium strumanium subsp. [talicum, Eryngium maritimum,
Cynodon dactylon.

2. Cakile euxina - Salsola tragus. ©0536mbEH03ME Lobgmdgol Foedmowqbl: Euphorbia
paralias, Pancratium maritimum, Eryngium maritimum, Cynodon dactylon,
Xanthium strumanium subsp. Italicum, Leymus racemosussubsp. sabulosus.

3. BodbOgm-50dmbsgergm  gmdbobols  Lobgmdgdoom  dosdo 3965690
0bsLsbMPomgds:  Sileno  euxinae-Anthemetum — euxinae  LEHSOOVO
505830JL0MGIME  EO0bgdDY,  OMIGEMS  OOPDBMBEBHOZMNMO  LobgmdgdL
Do0moqbl: Silene euxina, Cota tinctoria subsp. euxina, Anisantha tectorium,
Petrorhagia saxifraga, Plantago lanceolata, Plantago indica, Verbascum gnaphalodes,
Equisetum ramosissimum, Rumex acetosella, Stachys maritima, Medicago minima,
Trifolium arvense, Crepis phoetida ()35 3).

3530 D30l 00303 0s650gEbmdoen  Silene euxinae-Anthemetum euxinae
IR BIBIOOL 569593l ©59do@S 3Mbgmol 9530 B30l LobsdoM™ obs.

.f. ‘e {:}?

.
L X

3. 2. Cakilete maritima subsp. Euxinas®gs¢ngdo 9530 g0l bybsdommby



63 3.51leno euxinae- Anthemetum euxinaemsbslsBmdMIOOL o3MEIGdS

3.5. g3080560 ©0MBIdOL BEMEH.Lsbs30MM J30d0560 ©OYHgdOL BEmGol 191
LobgMds o Lobglbgzsmds (36 LobgMoOoL gOHMgdbsbo, 151 Lobgmdols MG gdbosbo,
gohmo  Lobgmds  Jodbggwomgbermgzgsbo s Lsdo  Lobgmdol  93006M565060)
3990000690905 49 mxsbdo (9OHNEgdbosbgdol bmmo  mxsbo, m®Egdbosbgdols 42
Mxobo) s 135 335030 (28 33500 9P gd60569d0 s 105 43500 MEMEGdB0sbgdO, MmO
30039 mqlierm3zs60 s M0 4300M65060), (3b6M.4).

(5b6.4).
©0v16900L BEmMobL Bmlibs

| | Equisetaceae
| 1 | Equisetum fluviatile L.
| 2 | Equisetum arvenseL.
| 3 | Equisetum ramosisimum Desf.

Pinaceae
’ 4 ’ Pinuspinaster Aiton

Boraginaceae
’ 5 ’ Tournefortia sibirica L. (Argusia sibirica (L.) Dandy)
’ 6 ’ Heliotropium ellipticum Ledeb.
| | Convolvulaceae
| 7 | Calystegia soldanella (L.) R.BR
| | C. sepium (L.) Br.
’ 8 ’ Convolvulus persicus L.




‘ Fabaceae Leguminosae

‘ 9 ‘ Amorpha fruticosa L.
‘ 10 ‘ Ornithopus compressus L.
‘ 11 ‘ Astragalus onobrychis L.
12 A. melilotoides Pall.
13 A. galegiformis L.
‘ 14 ‘ Sophora alopecuroides L
‘ 15 ‘ Ononis arvensis 1.
‘ 16 ‘ Medicago falcata. Subsp. tenderiensis (Klokov)Vassilcz.
17 | M. minima (L)
18 | M. rigidula (L) AlL
’ 19 ’ M. lupulina L.
20 | M falcaral.
’ 21 ’ M. maritima L.
’ 22 ’ M. sativa subsp. Varia(Martyn)Arcang(M.sylvestrisL.)
’ 23 ’ Trifolium subterraneum L.
’ 24 ’ T. fragiferum L.
’ 25 ’ T. resupinatum L.
126 | T.cumens M. Bieb.
’ 27 ’ T.repens L.
28 | T hybridum]l.
29 | T micranthum Viv.
’ 30 ’ T. campestre Schreb.
’ 31 ’ T. striatum L.
‘ 32 ‘ T.scabrum L.
‘ 33 ‘ T. arvense L.
‘ 34 ‘ Dorycnium pentaphyllum subsp. herbaceum (Vill.)Rouy
‘ 35 ‘ Lotus tenius Waldst. & Kit.
‘ 36 ‘ L. angustissimus L.
‘ 37 ‘ L. corniculatus L.
‘ 38 ‘ Galega oficinalis L.
‘ 39 ‘ Glycyrrhiza glabra L.
‘ 40 ‘ Ornithopus compressus L.
‘ 41 ‘ Coronilla varia L.
‘ 42 ‘ Lathyrus tuberosus L.




43
44
45

46

47
48
49
50

51

52

53

54
55
56
57
58
59
60
61
62

63

64

65

65
67

LupinuspolyphyllusLindl
L. pratensis A. Heller
L. hirsutusL.

Malvaceae

Malva ambiqua Guss,. M. sylvestris var ambiqua baker.

Rosaceae
Potentilla reptans L.

Geum urbanum L.

Crataegus macrophylla Sarg.

Rubus anatolicus Focke
Linaceae

Linum bienne Miller.
Oxalidaceae

Oxalis corniculata L.
Zygophyllaceae
Tribulus terrestris L.
Euphorbiaceae
Euphorbia nutans Lag.
E. stricta L.

E. palustris L.
E.chamaesyce L.

E. peplis L.

E. paralias L. Fourr

E. pubescens Vahl.

E. maritima L.

E. hirsuta L.
Eleagnaceae
Hypophae rhamnoides 1.
Caprifoliaceae
Valernanella locusta L.
Punicaceae

Punica granatum L.
Geranoaceae

Geranium molle L.

Erodium cicutariumn L. Lher



68

69

70

71
72
73
74

75
76

77
78

79
80
81

82
83
84
85
86
87
88

89

90

91

Asparagaceae

Asparagus officinalis L. (Asparagus litoralis Steven.)

Rhamnaceae

Paliurus spina- christi Mill.
Cistaceae

Cistus tausricis C.Presl
Umbeliferae Apiaceae

Eryngium maritimum L.

E. biehersteinianum ( M. Bieb.) Nevski

E. bourgatii Couen.

Peucedanum arenarium hort ex. Sreng

Rubiaceae

Asperula humifiisa ( Bieb.) Bess.
Galium tricornotum Dandy
Asclepiadaceae Apocinaceae
Gomphocarpus fruticosus L.
Cynanchum acutum L.
Solanaceae

Physalis alkegengi L.

Ph. Ixocarpa Brot. ex. Hornem
Solanum woronovii Pojark.
Scrophulariaceae

Verbascum piramidalis Bieb.
V. sessiliflorum Murb.

V. oreophillum C. Koch.

V. gnaphalodes M. Bieb.
Celsia heterophylla Desf.
Linaria vulgaris Mill.
Veronica didima Ten

Linderniaceae

Lindernia procumbens (Krocker) barb

Orobanchaceae

Parentucellia latifolia (L.) Careul.

Lamiaceae

Vitex rotundifolia L.



92 Satureja laxiflora (C. Koch) Boiss

93 Stachys maritimus L.
Papaveraceae

94 Claucium flavum Granz.

95 Fumaria capreolata L.

Brassicaceca (=Cruciferae)

96 Lepidium texanum Buckley.

97 Coronopus procumbens Gilib.

98 C. didymus (L.) Smith.

99 Cakile maritime subsp. euxina Pobed.
100 Crambe maritimaL.

101 Raphanus maritimus Smith.

102 R. raphanistrum L.
Cleomaceae

103 Cleome gynandra L.
Compositae (Asteraceae)

104 Filago eriocephala Guss.

105 Tagetes minuta L.

106 Achilea biebersteinii G. Tag.

107 Otanthus maritimus L.

108 Matricaria chamonilla var. recutita L.

109 Echinops colchicus D. Sosn.

110 Silybum marianum (L.)Gaertn.

111 Scolymus hispanicum L.

112 Cynaria scolymus L.

113 Cota tinctoria subsp. euxina (Boiss.)Oberpr.&Greuter (Artemis euxina Boiss)
114 Leontodon saxatilis Lam.

115 L. autumnalis L.

116 Carlina acaulis 1.

117 Cirsium acaule L. All

118 Jurinea albicaulis subsp. Kilaee (Azn.) Kozuharov

119 Xanthium strumanium subsp. italicum (Moretti) Greuter
120 Artemisia vulgaris L.

121 Ambrosia artemissifolia L.

122 Erigeron canadensis L.



123
124
125
126
127

128
129

130
131

132

133

134

135
136
137
138
139
140
141
142
143
144
145
146

147

148
149

Solidago canadensis L.

Senecio incanus L.

Crepis foetida L.

Lactuca tatarica L.

Onopordum acanthium L.

Chenopodiaceae

Tanacetum corymbosum Simonk.
Dysphania botrys (L.) Mosyakin &Clemants (Chenopodium botrys L.)
Cuscutaceae

Cuscutacesartiana Bertol.

C. chinensis L.

Primulaceae

Anagalis arvensis L.

Tamaricaceae

Tamarix tetrandraPall. Ex M.Bieb.

Moraceae

Ficus carica L.

Caryophyllaceae

Spergula arvensis L.

Spergularia marginata DC

Scabiosa maritima L.Scabiosa atropurpurea L.
Polycarpon tetraphillum L.

Silene gallica L. S.anglica L.

Si. thymifolia Sm.

Si. dichotomasubsp. euxina (Rupr.) Coode &Cullan (S. euxina Rupr)
Si. Iberica Bieb S. racemosa Otth..var. iberica (Bieb.) Boiss.
Petrorhagia saxifraga (L.) Link

Tunica ascicula (L.) Scop

Arenaria serpiliifolia L.

Cerastium glomeratum Thuill.
Gentianaceae

Blackstoniaperfoliata L. Huds
Amaranthaceae

Atriplex patula L.

Salsola tragus L



150

151

152
153
154

155

156

157

158
159

160

161
162

163
164
165
166

167

168
169
170
171

Amaranthus deflexus L.
Moraceae

Ficus carica L.

Polygonaceae

Polygonum Iitoralis Meissn.
P. convolvulus L.

P. perfoliatum L.

Liliaceae

Asparagus officinalis L. (A. litoralis Stev.)
Amarylidaceca

Pancrativm maritimum L.
Phytolacaceae

Tanacetum corymbosum (L.)Sh.Bip.
Plantaginaceae

Plantago lanceolata L.

P. indical.

Ruscaceae

Ruscus ponticus L.

Iridaceae

Sysirinchium californicum L.
Ruscus ponticus L.
Cyperaceae

Cyperus longus L.

C. capitatusVand.
Holoschoenus romanus L.
Carex colchica].Gray (C. ligarica) L.
Juncaceae

Juncus maritima L.

Poaceae

Poa bulbosa L.

Digitaria violascens Link.

D. ciliaris (Retz.) Koeler

D. pectiniformis (Henrard) Tzelev



172 Eleusine tristachya Lam.Lam.

173 E. indica (L.) Gaertn.

174 Festuca arenicola (Prod.) Soo

175 Cenchrus longispinus L.

176 Ammophylla arenaria (L.)Link

177 Leymus racemosus subsp. Sabulosus (M.Bieb.) Tzvelev
178 Elymus farctus (Viv.) Runemark ex. Melderis

179 E. racemosus Lam.

180 Elytrigia jurinea L.

181 Vulpia fasciculata (Lebed.) Schult.

182 V. myuros L.C.C.Gmel.

183 Rostraria cristata (L.) Tzvelev (Koeleria macrantha (Lebed.) Schult. )
184 Lolium rigidum var. lepturoides (Boiss.) Fiori & Paoli

185 L. loliaceum (Bory & Chaub.) Hand.-Mazz

186 Sporoborus fertilis (Steud.) Clayton

187 Secale sylvestre L.

188 Imparata cylindica L.

189 Cynodon dactylon L.

190 Aira elegans Savi

191 A.capillaris Host.

L5399  330093900LSOL  2oFM3E0bs mmbo  sboero  Lobgmds  Logdommzgwrml
REmOOLm30L: Eryngium bourgatii (3Moqmergomo), Sisyrinchium californicum (565305),
Cleome gynanda (bmeomdo), Blackstonia perfoliata (35¢omoy3s).

4. 33650F9ye0sbo GdMMYBOLS s bsbs3oMmml J3080s60 OMBIBOL Logdmbols J39d
dgmxz0 Lsbgmdgdo

LoOLYOES30MbBTOMIOL bmmfieosbo - 2012-2017 §f - 33w03900L Lyxzdz9W By
399m3w0bs  3mEbgomol  LBsbsdomm  obgdol s dMbgdGmogzo  IBH3IBIMHYwosbo
A0MM900L LogMmbol 4398 dgmao d90ayo Lobgmdgdo:

4.1. 9¢33bs0figerosbo GHdmMmgdo
1. Marsilea quadrifolia L. - m@bgmmms do®loegs

394930MM05: 35005396900L (obsdg dgmgzo (CR), 30o@EgMomdo: Cla(i)



3993060900l doBgbo:  3500GHOGHOL  BMOYTIBEHIE0S,  ©WIFMOIE0S WS LMW
39O,
30bLgM3530M9wo ©Mboldogdgdo: 59930 gdgw0s ex-situ JMbLYMZ5300 dMES603MG
050993d0, 31O barrmzbmo FHdMMmgdoL dqddbs.
LSHYMBS OEMEN0S FEPMOSEIOHO Fomgero bmlibols dogM, IUCN 353 games: LC
. Trapa colchica L. - 30¢b960 {yarol 3035000
393)930M605: 35005396900L (obsdg dgmao (CR), 30o@gMomdo: Cla(i)
399306900L d0BgBOo: LEBsZOOML 5M3019d, 3500ESEGHOL BOMSRNBESEF0S, LIYFMIWOIFOS
Q5 3OO,
3™bLgM35309wo ©Mboldogdgdo: 930 gdgw0s ex-situ JMbLYM35305 dEObo3MG
0509930, ©93MO5GH0Y0 bgrmgbm®mo GdMM9dol 99Jdbs.

LobgMds OEMW0S ZEPMdIMO ffomgo bmlibols dog®: IUCN 3o@gam®s: CR
. Salvinia natans(L.) All - 336939 Laewgobos
393)930M605: 2505896900l Log®mbob (obsdg dgmgo (EN), 300@Hg0omdo: Cla(i)
39930609006  JoBgBo:  Lsbs30MML 530l ds,  3530GHOGHOL  BMORAIBE(309,
9M0RB035E0S S IRMIQOGE0S.
3™bLgM3530Mwo ©Mboldogdgdo: 530 gdgw0s ex-situ 3MbLYM35300 dMEOb03MG
0509070, bgarmgzbMo GHdMEm9doL 994dbs.
Lobgmds O30S FEMdIYOO fomguo bmlibol Jogd IUCN 3@ gameos: LC
. Ceratophyllum demersumlL.
39393MM05: 35005996900 LogM®mbol fobsdg dymao (EN); 300@gMomdo: Cla(i)
399306M900L J0bgH0:LEBI3OOML 5030L9ds, 3500FSEOL JRMIWPIFOS
3™bLgM35309wo ©MBoLdogdgdO: 99930 gdgE0s ex-situ JMbLYM35305 dMEHS603MG
0509030, ©93MME00 bgermzbmMo GHdMM9dOL d9Jabs.

LobgMds O30S BMFBom Fomgwo bmlibol doge IUCN 3odgames: LC

Ceratophyllum submersum L.

393)930MM05: 350053969000 LogMmbol {obsdg dgmao (EN); 300@gmowmdo: Cla(i)
399306M900L JoBgHO: Bobs3OMHML s5M30L9d, 3500FSGHOL WIRMIWIGF0S
3™bLgM3530M9wo WMmboldogdgdo: 30w gdgwos ex-situ 3mblgM3zs305 dM@Hsbo3M®
0509080, ©93MM3G0YI0 bgermzbmMo GHdMO9doL d9Jabs.

Lobgmds o30S AmBEom fomgwo bmibols doge ITUCN 3s¢gams: LC



6. Typha minimaFunck - 35&565 @ogsdo
393)930605: 35005396900LLsROPBOL §obsdg Iymao (EN), 360@Egmodo: Cla(i)
399306M900L J0DgH0: BLob3OMML 530193, 3500ESGHOL LIYMIWIGOS.
3MB9M35309wo  Mmbolidogdgdo:  s30gdgwos  In-situ 3MBLYOMZs30s ¥96gdmO3Z0
393039090l 5Mg5edo s ex-situ 3MBLYMZo30s dMEHOB03 MM dowgddo.

7. Callitriche stagnalis Scop. - 3560335¢0535
393930MM05: 35005396900LLsROPHOL §obsdg dymao (EN), 300@gM0wdo: Cla(i)
0993060900L  0BYB0:LOBIZOOML  sM30L9Bs,  3900FOBHOL  BMPOBOIKBFO0S O
©93M5(309.
3MbLM35309wo ©MboLd0gdgdo: 930Wgdgw0s ex-situ JMBLYMZS305 dMEH60IMO
0509030, bgarmzbmMo GHdMGm9doL 99Jdbs.

8.Sagittaria sagitiifolia L. - obo®o
393)930605: 3003039 LOO®MbOL (obsdg dgmao (EN); 300@HgMomdo: Cla(i)
3993060900L JoBgB0:Lbs3OMML s5m309ds, 3530ESEHOL BMEOBR03S30S, BOMORAI6EGSE0S
Q5 QIRMO(300.
3™bLgM3530Mwo ©Mboldogdgdo: 5930 gdgw0s ex-situ 3MmbLYM35300 dMEObo3M®
0509030,00930053H0990 bgemgbm®mo GdmMgdol d9Jdbs.

9. Utricularia minor L. - 30&mbsbs
39393MM05: 300G03ws© LERMMbOU f0bsdg dgmago (EN), 30o0@gmowdo: D
399306900Ld0BYH0:LbISOOHML 5030L90s, 3500FSEGHOL FMPOG035(305, BORGBESE0S
Q5 QIAMOI(300.
3™bLgM35309wo ©Mboldogdgdo: 9930 gdgw0s ex-situ JMbLYM35305 dESb03MG
0509080, ©93MM3G0Io bgermzbmMo GHdMO9doL d9Jabs.
LOBHYMOS OEFW0S MBI EMO fomgero Bmisbols doge: IUCN 3o@gam®s: LC

10. Potamogeton natans L. - (}gygools 3000
Lobgmds O30S JeMdOO fomguro bmlibol JogM: TUCN 3o¢gams: LC
999306900l JobgBo:  LBobs3omMmb  s30L9ds,  3900FHOGHOL  TIMPOGBOISGFOY,
536539965305 5 OIYMIWIFOS.
3™bLgM3530Mwo ©Mboldogdgdo: 5930 gdgw0s ex-situ 3MbLYM35300 dMEO603MG
0509030, ©93MMEH00 bgermzbmMo GHOdMM9dOL d9Jabs.



4.2 556530602 3080560 owbgdo

56580gL06MYB5©0 0MEIBOL LsggMmbols J398 IymBo FEMGOL Lsbgmdgdo:

1. Otanthus maritimus (L.) Hoffingg & Link - ©©30L306900b mmsborlso
394930MM05: 35005396900L(0b5dg Igmazo (CR), 3@o@gMowmdo: D
399306M900L  Jobgbo: Lobgmds EFow3gMEo 93H9gd3wsMgdol Loboo 23b3wIdM©
F96000LLsb30OMDBY, BoaMod  29650AMNOPS OMBOL  sM30LgdOL  25dMm, 3MEEOL
999690 Mmd00 459mfi39e0 $0MmIHOIEO I JOMDBOMEO3OHMEILYOOLSL.

393039 gd0L MO0 5OPO0EoLYTYMBGos  FbMErmE  JMdgmdo s FMMool
0996996 9396509 LERIMT0. (35¢39ME0 JHYI3EsMGOO OBOHYdS 5653e0sT0.
30bLgM35309wo Mbold0gdgd0: 599(30¢gd9E05 gl gdOL dsb 3ol d9ddbs,

2. Cakile miritima ssp. euxina Pobed. - 93Jbobols 3s30qng
39393MM05: 350059969d0L (Hobsdg Igmgo (CR), 3@o@gmomdo: Cla(i)
3993060900L J0BYb0:LsbI3OMHML 5d3MYHBOMWO S gBMDBoMEo 3MMEILYdO, Lodmbeols
dmg9ds, dsllomo EHmGoHIo.
3MbLYM3530Mo  Mboldogdgdo: 530 9dII0S 293 (EIYOOL  30MZIWO©
5695009330 ©5(339,9LEgdOL d3B30L d9Jdbo.

3. Convolvulus persicus L. -153560bv)00 bgoOmgws
39393MM05: 3505996900Lfobsdg dymao (CR), 360@EgMowmdo:Cla(i)
39930609%0L JoBgbo: Lobgmds Fow3gMEwo gabgddesmgdol Lobom 23b3wgdM©s
F96000LLsbs30OMDBY, TogMsd  goboyMM©s OOl  smM30LdOL  odm  3MMEGHOL
989690¢™d0l 999y 259m{390 53M)HBOMWO s JOHMBoIo 3OHMEILYdOLSL.
3900m6Bgb00s IbMEM© F9MH05Hg M5dgbodg 9aBgd3wsmo.
3MbLYM3530Mo  MMboldogdgdo: 530 9dIE0S 293 EIYOOL  F0MZIWHS©
5695009330 5339, 09LE9dOL dob30L JqJdbs.

4. Tournefortia (Argusia)sibirica(L.) Dandy - 30800690 56 B0
393)930M605: 35005396900L (obsdg dgmaxo (CR). 300@HgMomdo: Cla(i)
Tournefortia (Argusia) sibiricals ™60 06030000 0ym F9MHool Lsbs3oM™ OMbIBY.
obobo 3O Eol dd9b7dEMdOLSL Lsbs30MmM ool gHMBosl ggfoMgb.
59 Lobgmdol 439eoBg 39GH0 3Mm3MWH30M0 HOEbM3BYds ML Foemoyzsl LobsdoMm
©09965%9. 5 3500 MoMmEYBMds M589b0dYg sngls Fomdmowy9bl.



399306900l 30Bgbo:  BMOM3MYg6MOo  FodBHmEo,  0bxzOILEGHOMIEGHWOHMEo
36M9J39d0.

3MbLgM3530M9wo  ©MboLdogdgdo:  9YE30WYdIE0s  3O3MEIYOOL  306MIZJO©
56959030 (339, MJLErgdol ds630L d9qdbs.

Bsbg3zMs oduomgdmmo owbgdol LsggMmbols 398 Igmazo sbgmdgdo

. Imperata cylindica(L.)- ds{sdo

393)930605: 35005396900L(0b5dg Igmao (CR), 300@gMHomdo: Cla(i)

LobgMdoL F90306M9d0l B0BgBo: FMOool LobsdoMm Jgodosbo @obol Fobrgsbzs
4930l H9gem3obseols 3mem@Eol d9bgarmdol godm.

3MbLYM3530Mo  MMboldogdgdo: 530 dII0S 293 (EIYOOL  30MZIWH©
5695009330 5339, 009LE9dOL dob30L F9Jdbs.

. Asparagus officinalis L. (Asparagus litoralisSteven.)

39393MM05: 350059969d0L [obsdg dgmgo (CR), 3Go@gmowdo: Cla(i)

33H309%5 3390 9ABYI3Es®gd0 Fbmem: 565310580, FMMOOL Lobsdommby,
mE93d0.

3993060900L JoBgbo: Lobgmds 30w 3gMEo 9ABYI3Esmgdol Lsbom y3b3wIdMOS
F9600LLsb30MMDBY, Boaod  2obsYMNOPS OMBOL  sM30L9d0L  2odMm, 3MEEOL
989690 Md00 59mfi3gMeEo $0MmIHOIEo S JOMDOME03OHMELYdOm. T9dmMBgbo-
@05 Ibmm 56530530 s 99RbgMe0s M589b0dg9aHgd3wscmo aMmoymergmdo.
3™bLgM35309wo mbolidogdgdo: 0dol odm, GMI Lobgmds Bsbgzdos FoduoMgdwmwn
©>  3odLoMgdMw  oMbgdbg  a3bzwgds,  TgLodgdgos  Bolo  OBAMOZEYOS
0m3Hob03Me® dowgddo, EIEML BHIM0GMM0JODY O ©OIZMMGHOYWO ,30MYO0“-ls
d940bo.

. Scabiosa Iitoralis L. - 6030306Hgm0ol oM

393)930605: dmfiyzeoo VU, 360@gmodo: EN Al

d99306M900L JobgBo: Logdmberol dmggds.

3™bLgM35309wo Mbolidogdgdo: in-situ 3MbLYMZS(309.

. Medicago maritimal..-5©30b3065 0mbyxs

393)9306005: 350053969000 (obsdg dgmago (CR), 300@HgMomdo: Cla

390058969008 dobgbo: Lobgmdol Fow3zgMo gaHgddws®mo 93b3wgds 9653W0sLS
5JMd 9oL LBSOMM OBIBY 35BS 93MEMP0E 50JGdS.



3MbLgM3530M9wo  ©Mboldogdgdo:  9YEOWYdIE0s  A93MEIYOOL  306MIZIS©
5695009330 5339, 009LE9dOL doB30L F9Jdbs.
9. Crambe maritima L.
394930MM05: 35005396900L (obsdg dgmgo (CR,300EgM0wdo: D.
3936039 gd5: Lobgmdol Ibmewm Lsdo 9gaHgd3wsmos bsdmgzbo ymbomdo
LoBs30MHMBY B53Y60dg 93HgI3W M0 30 9B53W0sLs s FMMOOL Lsbsdom
©0v965%Y.
LOGODHYGO0: LEBISOOML 5Z30Lgds, BRMILEHMMIEIOMOo 3OMg]Egdo.
30bgm35300o  Mmbolidogdgdo:  sMEowgdgwos  ex-situ  3mblgMm3zs30MWwo
0™bolidogdgdo 0509dol dmEsbo3M® dswdo.
10. Glaucium flaum L. -459562965
39393MM05: 350059969d0L [obsdg dgmgzo (CR), 3@o@gmowdo: Cla
3936339 gds: Lobgmdol Ms89body 93H9gd3ws0s b53m3bo ambomlis s dom¥dols
039603160 d500b Lsbs30MMBY.
BogO®MbYgd0: Bsbs3OMML sM30Lgds, 0bBMILEHOMIGMOMEO 30M9dEH)do.
3MbLYM3530Mo  MMboldogdgdo: 530 9dIE0S 293 (EIYOOL  30MZIWHS©
5695009330 5339, 09LEYdOL dob30L T9Jdbs.
11. Leymus racemosus subsp. Sabulosus (M.Bieb.) Tzvelev
393)930MM05: 35005396900L(0b5dg Igmao (CR), 3G0@gMomdo: Cla(i)
3936039 gds:  Lobgmds  23H3w0gds  Bmrmdol, MoymEgool,  FMGmool  LobsdoMm
099659 doenbg 830609 IXFIBJOGOOL Loboo.
LORODHY9O0: LEBIZOOML 5Z30LGds, 06TOILEHMMIEHIOMWO 3G:Mm9dE9d0.
3MbLYM3530Mo  MMboldogdgdo: 530 9dIE0S 293 EIYOOL  F0MZIWHS©
56950090330 9339, 9LEgdOL d5B30L d9Jdbo.

5. 3mebgomobl bsbsdo®mm Bemerols EUNIS g36m35380600lL sliazogo 35003s@g00
LoobgMEGHsE0om  bsdOMAo  dmoEegl d9dwgy EUNIS  3500@0@GHgobs ©o  Lobgmdgdl,
MHMYMO0(309:

Pgeol Bgsdombg dm@Eog@ 039 dmaGmbsbsl (Utricularia minor) 3mwmb0900.

39363900



5) JMdMgmoL I3 BHYMHOGHMO09d0L 0l3sbo 1 J0dgdscy GHdMGO. d39b5M9gmEo
0565L5DBMYPsMYdsd0 dMbsfogmdl: Sphagnum cuspidatum, Utricularia minor, Egeria
denca, Potomogeton natans.

LORODBY:  BHOMMO  3MBLYMZ530IO  BEBSGHLOL 3909395, LsFOMMIOL  O(335L o
303 900L BN BHIM0EHMMH09dMb ogMHmYdL.

0) FM00l GHMOB65MHOL 256530651 d. bmdoLfywol Jorx39bs dbstry.

93965090 0obslsbmosmgds:  Utricularia minor, Sphagnum palustre, Hydrocharis
morsus-ranae, Typha angustifolia, Cladium mariscus.

LORODHY: 529300 BEBEZsM 3MOEHOL FTY6gOIMDS S 3500ESEHOL FMEOGOIS(30s.

) 9653000L Lsbs30MmMBY MmMbO B30 DML 35BH9MS BHOMGO.

93965090 M9bsbsbMmAsMgds: Utricularia minor, Trapa colchica, Potamogeton natans,
Egeria denca, Ceratophyllum demersum.

Loz nbggdo: 0b6g3m5LGHOMIBHMOHMwo 360m9d39d0, 35003530l 39O,
3™bLgM35309w0 LGHSGHMLOL SEIJmbs.

Lsbadotm esgambgdo (Coastal lagoons):

93965090 M9bsLOBMASMYdqd0: Trapa colchica, Trapa natans, Potamogeton pectinatus,
Potamogeton natans, Ceratophyllum demersum.

LOg3ODHY9d0:  BoEOMMds,  MY3BoMdS,  PoOFIMIPOMEO  dM39DS, OIVIWO
239M99mBE(33000 3bMdOgMYdS.

Lsbs30MM EoMbgdo

0996980 Jo330L mI0bsEMdom

5695¢0:

5) 0. FmOmbol dgbomrmsgo:

93965090 MobsboBMYSMgds: Hyppophae rhamnoides, Rubus anatolicus, Lonicera
caprifolia, Periploca graeca, Salix caprea, Equisetum ramosissimum, Polygonum hydropiper,
Hydrocotyle vulgaris.

LogMMHYgd0: BYoL FMHS QO J9FoMBIOIE0 dMZgds.

0) 965300l Lobsdomm

93965090 MsbsLobMYsmgds: Hyppophae rhamnoides, Asparagus littoralis, Paliurus

spina — christi.



LoggMMbggdo:  0bgOLIGHOMIGHMOMo  3OM9JBIO0,  FOWIFIMDIOMO  dMZgds,
35003 53900L YYMII30S WS BMPOR035:309, 3MBLYMZ53090o LEHSEGNMLOL SEGIJmba.

3) LEBO3OOM BMEPO YOHOYMWIPLS S FoEM5Y35d0.

93965090 MbILbMYomgds: Hyppophae rhamnoides, Rubus anatolicus, Juncus
maritimus, Senecio erraticus, Pancratium maritimum, Eryngium maritimum

LoggMMbggdo:  0bgOLIGHOMIBHMOMo  36M9JBIO0,  FOWIFIMDIOMO  dMZgds,
3500353 900L IFMII30S WS BMPOR035(309, 3MBLYMZ5309o LAHSEGMLOL SEIJmba.
Lsbs306Mm ombgdo Bmzolido®ms o330l mMdobs@Emdoom

3936339 9d5: brgmdo, §ysedobs, 2003megmo, o moy3gs.

Salvinia natans &0m®o {jgerol Bgsdomhby dm@oz@o3g Fywrol 330900l mIobsbEmdoo
5A0WAYOIMGMBY:

5) 93650Fya0sbo GHdMMO 5bs30sdo.

939bomgMEo  MsbolobmysMds: Salvinia natans, Trapa colchica, Typha angustifolia,
Potamogeton natans.

BogOmMbY:  0bBOILEGHOMIGHMOMO  3MMmgIBHJd0, ©BIO  3BMd0YMHGds,  3530FsEHOL
90035305, QIZMIWI(300 QS JoJMMBS.

0) 94930L GHgM3obsgrols LsdbMHgmoo 3YdsMY GHOMEMGOO.

939bomgM@o  Mobslisbmasmgds:  Salvinia natans, Hydrocharis morsus-ranae, Egeria
denca.

) 0365000l BHMORbHOL J0TYdMY BHOMEOGOO S sObgdO.

9396 gM@o  Mobslisbmasmgds:  Salvinia natans, Potomogeton natans, Hydrocharis
morsus-ranae, Sagittaria sagitiifolia, Nymphaea colchica, Spirodela polyrhiza.

Q) 5Obgd0 3. (303096.

9) Y39w5HBg OO 3M3YWS3055 oW 5Y35d0.

LOgODbY:  06TFOILEBHOMIGHMOMWO  3OMIJBHJO0, BIWO  36MDOYMYDS,  3500FSGHOL
9MEOGB0ISE09, IAMIWOIG0S QS JoJOMDS.

b39c5dmsBEO30U30M9000L fysebdgangms d3gbsMgmeo msblsBMYsMgds

5695o0: iyoeidobol bobsdomm.

93965090 MBLIBMYsMgds: Marsilea quadrifolia, Cyperus badius, Typha angustifolia,

Mentha pulegium, Ceratophyllum demersum.



LORODHYGOL FoMTMoAIBL: gosFoMdIOo dM3z90s, BHIMOGHMO0S 3MmblgM3530w9Wwo
LAOGMLOL 2569095, 09O 36MB0YMHYDS, 3500ESEHJOOL Tgbobgd 356mbOL MMLYIMDS.

6. 33650094036 BHOMOYPOLs s Lsbs3oMmm ombgdby dmgdgwo Lsgzmbggdo

LoobgMEsEom  Bsdmmdols  Jgleegdolisl  aodmgmobs 13 doMomso
3bOHM3MP6mMH0 BodBHME0, OG0 HBgdmddggdl s Lsgmmbgl «Jdbol 3mebgmols
LoBodomMm  bmeol 9B 36sOfywosbo  HIMMGIOLs s  Lobsdomm  owbgdol
00MIM535c5gMHM3690sL (O0saE. 2).
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0536.2. 5600OHM3Mmy96M BoJGHMOMS Lobggdo 3WbgmMOl B MBOL 35d0ESEH 00

OMPMOE, 0005800 BBL y39wsbg dwogh SbOHM3MAqbme Bgdmddggosls
D080 96L: MOBBMWO 25630156905, 0bBOMIBEHMWIBHWOWWO 30HMgdBHIdO0, VIO
239M99mbBS(33000 36Md0YIMHGdS, 3500F9EHJO0L Tglobgd 356MbBOL 56 sOBYOMDS.

3mwbgomols  Lsbsdomm  Bmerol  LsbsdoMm  ombsbs s  3BH3BsMHyosbo
AOMM900L5m30L  2obls3MMMGOIE LOFOPHIL HotBMOEYIBL 565300530 OYYAB0WO
5653000l 3mOEGHOL  809bgdmds, ®ol  89gyos3 LsbsdoMm  Jz0dosbo  ombgdo
59m9de 0dbs 3mebgmol geMm3bw1wo 35630l LoBLZMHIO0H.



Jd390m»  dmEgdnee  besmo  4-Bg  ImEgdmeos 965300l sbdsg@ol

93 300L363I3G SO0 IMEIWO

B

9336560 fysao

©0vbs

396 HmeORbsco

- G99

L. 4. 5653000l obdsxEoligzmemaools bdgds@memo dmoguo

3633931996 dmEgwbg BsbL g3gms ol 3580@sB0, MHMIWwgdos 9bs3eools
A9IO0GHMMH05H9 Bobs30MIM EOBILMBY, b 3580E3)5GHJO0s:MZ0m OB, BO3s, 8B3bsM0

0900, BmOHx8bseo, Byg. 08 9900bz935d0 953960905 3BoG3930w0sbs3wos -FMMHoob
LoBo30OM EO0MBsDBY, gb 3980393l 95 FoMFGHM OMEMEMmO FHodoMo 3965609 MdOL
39JOMAL, 5M5d9® 519399603938 F0RMOMJISO0 BH0B39WGdOL LEToYGMsEOM Bl (9L
A9O0GHMMH0930 450598MIB0 BM0B3gWgdoL yz9wsHg 3609369 ™356 LsdogyMmozom Bl
Do0mo9bl). ©s0MP393s 8. FMMools s 8098EIdIMY BHOOGHMM0JO0LEH030MMO
930 MYO0MO0 2560990.90MBoMEo 3OHMEgbo MmM039 36093690 Mm3560 35d0@sEH0LImM30U,
OMAMO035 oMby o 93H3BsMHYywosbo  BHOMMGd0  oblo MMM Logdmbgl
0o0mo96L. obs 3. bmdobfiywowsb 03sgL 33H3BsMHYwosd FHdMOIOL s FMMool
AMOB6sOL B30l om0 0sbo [erobogodb s 89030 IGHIMMIS 30 SMEOLIOMSQ
99GHOMB035305L 359m0(393L. 3965y MMI©Yds o 8050 d3H3BsMHgmosbo FHdMMgdO
Q5 d9Lod530LsE,BobgMdYdO.



315336900 s M93mIgbs30gd0.

3333690%0:

1.

LoOLYMEGHSE0M  b5dOMIOL  Botmywgddo dgoddbs dmboggdms BBy  Abmgwom
foomgwo Bmlibol genmdowmo BEsGHMLoL ddmbg 3sd0@s@GHolL - 933bsMHyosbo
AOMOM900L5 s 5T GHOMOMYOT0 2o36M(390JIYO FEPMEMOL 2eMBSOHO BEBSGHMLOL
dJmbg LobgMdqdOU, 0095050300930 doG0MSQO 939656990
0565L5DMYPoMYdGOOL Tgliobgd;

399m3w0bs  3336560Fyosbo  HdMMGOOL LsxgOPbol J398 dgmxo 10 Lobgmds:
Marsilea quadrifolia, Salvinia natans, Utricularia minor, Trapa colchica, Ceratophyllum
demersum, Ceratophyllum submersum, Potamogeton natans, Typha minima, Sagitaria
sagitiifolia, Callitriche stagnalis. bsbgmdgOL dogboFom Tglsdsdolo IUCN 3539amMH09d0
5 360@9M0w93900;

39903w0bs Lobs3oMm ©oMbgdol Log@Mmbols d3gd dgmeo 11 Lobgmds: Otanthus
maritimus, Tournefortia (Argusia) maritime, Cakile maritima subsp. euxina, Leymus
racemosus subsp. Sabulosus, Imperata cylindrica, Convolvulus persicus, Medicago
maritima, Asparagus litoralis, Crambe maritima, Glaucium flavum, Scabiosa maritima.
MM3gmsg 809603500 GgLsdsdolbo IUCN 35¢gam©0gd0 s 3003960H0v)d900;
5306y 39MboL 3mb39630000 IEMO BEMOOL Lobgmdgdol: Salvinia natans,
Marsilea quadrifolia, Typha minina 5Qa0@LsdYmBgo LodsG®mzgurml 3mebgmols
Q3oL 8530 B30l LobsdoMmby;

IBNLGHES Bobs3omMm 3080560 ©0MbgdOL BErmEs, GMIgwos HoMdmygbowos
191 Lsbgmdoms s Labglbgomdoo (36 Lobgmdol gMmEqdbosbo, 151 Labgmdol
MmO 9060560, 9HPO Lobgmds Godlz9wmglicmgzsbo s bydo Lobgmdols 303 bs06M0)
Q9 3996000569095 49 MxsbLY (9MHNEgdb0s6gd0L bmo My sbo, mEmEgdbosbgdols
42mx%5b0) o 135 335030 (28 33500 9O gdb0s67do s 105 33500 MM gdbosbydo,
960 §03390mMgLEPM3560 s 9MHMO 3300MB5060);

HBMLEGHS  8B3650Y0sbo  GHOIMOIOOL FMmMs, MMIgEog 999gbI0MsS
DoMm0mpqbowo:  43006M565060900: 2 mxsbom, 2 2350005 ©s 2 Lobgmdom.
ROl Mm36900:mMg360569d0 - 6 Mmxsbom, 8 235005 @S 11 Lobgmdomss
HomImy9boo. 9gOHmgdb0s6900 30: 10 mxsbom, 21 335M0ms s 33 Lobgmdom;



10.

11.

12.

13.

L5399 33¢93900L  OML  25dMm3ob@s  Lsbs30M™  ©oMBgdOL  LodosMmzgumls
RBXMOHOLsM30L 4 sboro Lobgmds: Eryngium bourgatii (3Modmegomo), Sisyrinchium
californicum  (5653@005), Cleome gynanda (Bomgomdo), Blackstonia perfoliata
(090 5Y39) s

3003 gm0Esb  9bs3ool  Bomzwom, Lsbsdomm  ©ombgdol 93965690

0565L5DBMYPIMYOGOOL Mg g39g 965E0BOLOL PC ord 3MMaGMs353 259Mo30bs

39000930 0965L5BMYsMgdqd0:

- 396 gndbobmeo  dombgrmeo  Lobgmdgdoo  @omodo 93965690
0965L5BMYomgds - Cakilete maritimasubsp. Euxina;

- b9 585D03083009000L  F(396569MW0 M9BLIBMYSMYds - Cakile euxina -
Salsola tragus;

- BOdbOYO-50IMLsgwgem  gmJbobol  Lobgmdgdoomm  doEsdo 33965690
0965boBMYomgds - Sileno  euxinae-Anthemetum  euxinae  LGHSOOWIO
555309406 9d oMbgdbY.

B90m» BIMmM3000 9bslEBMASMIOGO0m FgogLlm s ©9TsGd dog0 BE3oL

0633003 956509 (36Mmd0 IXFMBIOJOOL 569oqdL JMebgmol dsgo begol

LoBo3oOM 0bs3;

LoBs3oGM 3080560 ©OMBgdOL dz9wgl bdgErmsdYsHBM30L306MHJMOL  BEIMGOL

Lobgmdsms BMLEEHO 9POWBYMBIol s 39DsMIME0 MBIBIDBMYIEMGdgdOL

53965L  29blogMMMYIMO  VOMGOMGds  goshbos  3merbgmol  FermGols

obEGMMoobL Tgbfogarolsomazols;

15399  33293900L MML  2sdmgmgboo LogMmbol J398 dgmao Lobgmdgdo

3900539999005 15goMM39eMml BermGOLS s Bobols 00305000 S LogMmbol J3qd

dgmgxzo  Lobgmdgdol  3mdobosl  obobergdymo  Fomgwo  Bylbolsmgzol -

»00¢03bM369d0

3mbgmol 9H™m3bmmo 35630L s@doboliG®mszool gBmdo dgoddbs bgwmgbmaro

9®36500yosbo GHdMOO o ex-situ JMBLYMZO30L ©99J39PIIMS  FEOMBIYHO

Doomgwo bylbob Lobgmdgdo: Marsilea quadrifolia > Salvimia natans;

LooLgMGHSE0M  BsdO™Aol g gdolsll  godmgwobs 13 doGomso

bOOHM3MabmMo GodBmEmo, OHMIgeog Logmmbgl mJdbol 3membgmol Lobsdomm

Bemeob 9336560 yeosbo Ad™M9gdoLs Qo LSbs3OOHM 096900l



14.

15.

16.

17.

18.

19.

20.

00MmIM535(RBIOM36gdsL.  9bMOM3MYgbmHo  B9gImJdggdgdo©sb  yz9wsDy
d0gMos: MMdbMwo s 0bBOILEHOMIGHMOMo  30MmgdBHad0,  3500F9EHJO0L
d9Lobgd 396MbOL 5HHMLYIMBY, 93MmLOLEJMS FMPOGOZOF0S;

35056 3505 J909IMBES(33000 J9b9ds 93mLolE9agd0L LyM3zolol Fglabgd, oy
65 OHMEO 530605 535 1) 00 3530FSAL 3MWHIMOL §3MEMYOIE Frbslfimcmmdsdo
Q5 00MIM535¢BIMHM36900L 3MBLYMZ5(30500;

00 990mbz935d0 09 599695 3DoB3Y300 96530005 -FMM00L BobsdoM™m obsby,
b 35900393l 565 TG M OB 3H03079M0 33965609 MBOL AodMHMdIL, 561509
21939 OMM393L  JoMmOMmYdo©o  BMOB3gEdol  LsdoaMogom bl (gL
A9IO0GHMMH0930 25053530960 BMO0B39egdol Y39 sbg 360d369em3z560 LadoyMmszom
bl Homdmoygbl). ©s0MHM3935 . FMMooLs s J0dEIOMY BHOOGHMOOJOOU
AG03099MH0  93MEWMAO0MOO0 oM. 9OHMBowo 3OMmiEgbo mGm03q 360d369wmg560
35003 5@0LOM30l, OHMYMOOES OIS S 3969060030 FHOMMGOO Qob6Ls3MmEMdME
LBl HoMIMoqbUL.

BoOoLYOEO30M BsdMMATo  godm3zwobEs 3mebgmols LsbsdoMm  Bmerols EUNIS
9363538000 L3930 3900@9BJO0,  OHMIMOOEss:  lgwol D30 By
93033039 09BHMLbSL 3MEMmbogdo, LobsdoMmm wWoambgdo, LsbsdoMm ombgdo,
0996900 953308  ©MIobsGHMdom, LsbsdoMm  ombgdo  BEzoL3oGMs  GoF30L
©M30656¢Mdom, GHdMM0 Yol  Bgsdo®dy Im@Go33H039 Hywol 430960l
©M30656GHMdom,  bIGmsdrs  BrgzoldoMgmol  fgsbdgwgms  83ggbatgmeo
05BLYBMYSOMGDS. IYHOBWS 2530 EIEYOOL 5O gdO 5 LEFOPHY9dO.
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Introduction

Actuality of the issue: Research of Kolkheti province’s biodiversity in separate districts
has long history of study, but there is still unequally studied its separate biomes and habitats,
flora and plants. In this context, till latest period it was almost unstudied and there was not
exact database of Kolkheti coast dunes and freshwater puddle’s flora cover which is
distinguished with high sensitivity among habitats of Georgia. These both habitats represent
emerald network and habitats to be protected by the European Union Information System.

According to the EUNIS classification, there is first attempt to reveal habitats of
Georgia and freshwater puddles and sandy dunes which are protected by directive. From this
point of view, results of dissertation have significant value.

In the frames of dissertation work, for the first time there was made database of
emerald network habitats-about cover of freshwater puddle and sandy dune. There was
established area of these habitats. Also there was revealed species of Kolkheti lowland and
freshwater ponds that are in danger, there were established communities and species that
were given corresponding IUCN categories and criteria.

Aim and tasks of the research: Basic aim of the dissertation theme’s research is study of
habitat’s sandy dunes and freshwater puddles flora, conservation and rational usage which
are spread in the Central and South Kolkheti Black Sea coastline.

Following tasks should be done for the fulfillment of the given aim:

- collection of the literature about dissertation work;

- definition of exact spreading location of endemic and relict, species of emerald
network and composition of maps with Arc-view 10 program;

- study of anthropogenic impact (cutting of forest, grazing of cattle, fire);

- reveal of invasive species;

- establishment of floral grouping according to the PC ord program, reveal of the
species that are in danger and establishment of conservative status according to the IUCN
criteria and categories;

- recommendations for awarding conservative status to the habitats with special

biodiversity existing outside the protected area.



Scientific novelty of the work: For the first time in Georgia was created database about
habitats of emerald network-freshwater puddles and sandy dune’s floral cover. Area of these
habitats was established.

-There were revealed species of Kolkheti lowland dune’s and freshwater puddle that
are in danger, there were established communities and species to which were given IUCN
categories and criteria.

There were prepared recommendations for freshwater puddle and dune’s habitats and
species ex-situ & in-situ for conservation and rational usage, which was sent to the
corresponding organs.

Theoretical and practical value of the work: Theoretical value of the work is expressed
in the following:

- from 2015 year Meditterenian seacoast freshwater puddles-emerald network, Natura
2000 and species are protected by Bern Convention, they are: Ceratophyllum demersum,
Potamogeton natans,Marsilea quadrifolia, Salvinia natans, Utricularia minor —IUCN Red List
awarded global status, as habitat being under vulnerable;

- results of the work were included in the document “Emerald network’s habitats in
Georgia”.

- results of the work were reflected in the European Union EUNIS habitat’s list.

Results of the work research has special meaning in the direction of Natural Sciences
and in the educational process of students.

Work has also practical value as: conservation of biodiversity (habitats and species),
wise use, development of conscious about environment protection and development of eco
tourism.

Object of the research: Object for research is Natura 2000, species and habitats of
emerald network and protected under Bern Convention- sandy dunes of Kolkheti lowland
coastline and freshwater puddle from Sarphi to Anaklia.

Method of research: Basic research means:

- description and reveal of the species on the object for research;
- study of habitats and floral cover density according to the DAFOR - method; where: D
dominant kind, A-dense, F-massive, O-several and R-rare. Name of the given habitat comes

from the dominant species.



- (relevee) method of the description of the plants, which includes relief, squares
(Domin —Krajina method). During the research special attention is paid to the type of
location, its ecological state, floral cover (in %), composition of species and their multitude,
ability of living of separate species.

Material of research of the floral species is volumes of Georgia’s flora: I-XVII. a.
Dmitrieva’s “Key of flora of Ajara”-volumes 1&2. According to the modern classification of
the kinds of plants, for specifying is used: Flora of Helvetiki, over-saturated ferns of Europe,
web-sites: www.plant.list and www.ipni.org.

For the description of the species on the field, there was worked out special field form.
In this form is noted: cover (%) of the separate species and surface of the soil, evaluation
according to the Domini’s scale, height, number of tiers, phases of layers, anthropogenic
influence, time, weather. Each data was included in the file of excel, which is then necessary
for PC ord program, that establishes floral sub-societies and frequency of meeting of these
species. After this it is possible to detect rare species and definition of conservative status.
Totally is made: 447 square meter in natural freshwater puddles and on the coast dunes 776
square meter. 400 pieces of herbarium is taken. Stationary processing of the taken material
was done in Batumi Shota Rustaveli State University’s, in Phytopathology and Biodiversity
Institute’s Kolkheti peat and water eco system’s conservation department’s “Ecological and
Scientific center of Kolkheti over-saturated landscape” and in the administration of Kolkheti
National Park.

Approbation of the work: Pre-discussion of the thesis was held on 12% of July, 2017
year, in the Faculty of Natural Sciences and Health Care, department of Biology of BSU.

Results of the research, on which was based work, in different time was mentioned
during international meetings and scientific conferences:
- In the administration of Kolkheti National Park-discussion of the plan of Kolkheti

National park’s managment-2017 year;

- In the administration of Kobuleti protected territories-discussion of the plan of Kobuleti
preserve and Kobuleti management-2017 year ;
- International student’s conference of Batumi Shota Rustaveli State University, ecology of

Black Sea pool-with the presentation “habitats and species of Kolkheti lowland’s emerald

network”. 2015 year, 31 October;


http://www.plant/
http://www.ipni/

- Ministry of Environment and Natural Resources Protection of Tbilisi, Strasburg Euro
Commission Meeting of Emerald Network, 17 November, 2014 year;

- International Scientific Practical Conference dedicated to the 100 anniversary of the
foundation of Batumi Botanical Garden, Batumi, 2013 year.

Publications: Around the theme of dissertation is published 11 scientific works.

Volume and structure of the dissertation work: Dissertation includes 164 pages, is
composed from 6 chapters, there are included 28 tables, 7 diagrams, 71 pictures, 10 map in
the text. Basic text includes 126 pages, conclusions and recommendation, list of bibliography,
which is composed from 81 Georgian and foreign sources, enclosure is presented by 41
colored photos.

Material-technical base: Material-technical base of the dissertation work was:

- Kolkheti mire and water eco system conservation department of Batumi Shota

Rustaveli State University, Institute of phytopathology and biodiversity;

- Society of protection of wild nature “T'chaobi”;

- Ministry of environment and natural resources protection of Georgia, administrations

of protected territories agency of Kolkheti National Park and Kobuleti State preserve;

- Warsaw University of Poland-insurance with PC ord program
I. Literature survey
General description of Kolkheti lowland: Caucasus and accordingly Kolkheti is among 36
hotspot of the world that are distinguished with biodiversity and being under danger.
Kolkheti is phyto- geographical region: Universe — Ancient Mediterranean coastline;District
— Sub Mediterranean Sea; Province - Kolkheti or East Fuxinae, Area — Kolkheti lowland and
foot-hill (Gagnidze 1996).

Geographical location.Kolkheti lowland (in natural borders) is plan and it is located
between Black Sea and branching of great and small Caucasus ridge. In the formation of
unique biodiversity of Kolkheti lowland important role played Geological past of Black
Seaand special creation-new Black Sea terrace or dune. In the epoch of quaternary ice age
Kolkheti presented refugium of species.

Climate: Annual middle temperature of Kolkheti lowland is 14,1°% sediments are typical
here, its middle indication wavers: in South Kolkheti (Kobuleti) from 2531 mm and in

Central Kolkheti (Poti)-to 1457 mm. There is high relative dampness, which annually wavers



from 70% to 83%. Frosts are very rare. All above listed environmental conditions creates
unique biodiversity for existence of special habitats and species in Kolkheti.

Emerald Network. Agreement about conservation of emerald network’s habitats and
species was signed by the Ministry of Environment protection of Georgia in 2007 year.
Therefore, country took obligation to protect habitats and species that are listed in this
document and exist in wild form, also they should restore them. Object for research of
dissertation work-coast dunes and freshwater habitats represent habitats of emerald network
of Georgia.

Bern’s convention “Protection of the wild nature of Europe and natural habitats” (www.
Bern convention). Species discussed in the dissertation work: Marsilea quadrifolia, Salvinia
natans, Typha minima is protected by the convention of Bern.

Experimental part
2. Natural freshwater ponds
2.1 Global status of natural freshwater ponds

Due to anthropogenic factor degradation of freshwater puddle as well as degradation of
important habitats for biodiversity, made scientists of Mediterranean coastline countries, to
evaluate natural freshwater puddles by global IUCN Red List, as eco systems being under

vulnerable (www.iucnredlist.org). In 2015 year, IUCN Red List officially awarded global

status to Mediterranean coastline freshwater puddles.

In the documents of emerald network (Inter Emeraldman_dm) is given definition of
natural freshwater puddles, according to which freshwater puddles are deepening of land
with greenish and brownish clean water, where pH is 5-6, indicator species of Kolkheti
natural freshwater puddles flora are: 7rapa colchica, Salvinia natans, Marsilea quadrifolia,
Ceratophyllum demersum, Ceratophyllum submersum, Potamogeton natans.

2.2. Main criteria of natural freshwater ponds definition:

Criteria 1. Site necessary should present primary habitat of species being under danger
or having other conservative status (endemic, relict of Cenozoic epoch) this kind of species of
Kolkheti lowland freshwater puddle is Sa/vinia natans.

Criteria 2. Site is known as habitat with unimportant quantity one or more (or infra-

specific taxon, as typical) limited quantity of species, as for example-Marsilea quaadrifolia.


http://www.iucnredlist.org/

Criteria 3. Site is important and valuable for the grouping of the species of habitats,
which is framed by corresponding bio-geographical, unites as Trapa colchica.

2.3. Freshwater ponds with domination of Marsilea quadrifolia

The only place of spreading of Marsilea quadrifolia is near Tskaltsminda, village
Kvavilnari, freshwater ponds near coast dunes.

2.4. Freshwater ponds with domination of Salvinia natans. Due to the construction of
infrastructural projects of Black Sea of Georgia, area of freshwater ponds with domination of
Salvinia is reducing little by little. For today on the lowland of Kolkheti puddles with
domination of Sal/vinia remained only: on the coastline of Anaklia with little population and
with two small ponds, numerous populations are in the river Tsiva. Also in Tchuriani, in the
puddles being near road of South side of Khulevi terminal, also few numbers of this
population is in freshwaters and canals of Imnati mires.

2.5. Freshwater ponds with domination of Trapa colchica. Trapa colchica is ancient
representative of flora. While studying stratigraphy of peat in fossil layers on the depth of 8-
9 m, was found its fruit that indicated its spread in ancient geological epochs. Trapa colchica
is indicator of freshwater. Its community is always accompanied by (Phragmites australis)
and (7ypha angustifolia)

Natural freshwater ponds with the domination of 7rapa colchica remain in wild form
on the coastline of Kolkheti lowland, on the left side of river Tchorokhi outfall.

Special attention should be paid to Rhamphicarpa medwedewii, which is constant,
accompanied by Trapa colchica and Marsilea quadrifolia in natural freshwater puddles of
over-saturated habitats. We can meet only 6 kinds of it in the world and all of them are
spread in tropical countries (India, South Africa, and Tropical Australia) and only 7t kind is
met in Kolkheti.

Flora of Kolkheti freshwater ponds is represented in the following forms (tab.1): with 2
families, 2 genus and 2 species; angiospermae: dicotyledonea- with 6 families, 8 genus and 11
species. Monocotyledonea are presented with 10 families, 21 genus and 33 species. Totally in

the freshwater pondss are registered 46 species with 19 families and 28 genus, (Tab. 1).



Flora of freshwater ponds
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Ferns

Marsileaceae

Marsilea quadrifolia L.
Salviniaceae

Salvinia natans (L.) All.
ANGIOSPERMAEDICOTYLEDONEA
Haloragaceae
Myriophyllum spicatum L.
M. verticillatum L.
Lentibulariaceae

Utricularia vulgaris L.
Orobonchaceae
Ramphicarpa medwedewii Albov.
Plantaginaceae Juss.
Callitriche polustris L.

C. stagnalis Scop.
Ranunculaceae Juss.
Ranunculus muricatus L.

R. sceleratus L.

Trapaceae

Trapa colchica Albov

Trapa maleevii V.N.Vassil.
MONOCOTILEDONEAE
Alismataceae L.

Alisma plantago- aquatica L.
Sagittaria sagittifolia L.
Araceae Juss.

Acorus calamus L.

Spirodela polyrrhiza (L.) Schleid.
Butomaceae Mirb.

Butomus umbellatus L.
Ceratophyllaceae

Ceratophyllum demersum L.

Tab. 1
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34
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36
37
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39
40
41
42
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C. submersum L.

Cyperaceae Juss..

Bulbostylis tenerrima (Fisch.& C.A.Mey. ex Ledeb.)Palla
Eleocharis palustris (L.) Roem.&Schult..

Pycreus korshinskyi (Meinsh.) V.I.Krecz.

Scirpus triqueter Godr. (Schoenoplectus litoralis (Schrad.) Palla)
Schoenoplectus juncoides (Roxb.) Palla

S. lacustris (L.) Palla

S. mucronatus (L.) Palla

S. triqueter (L.) Palla

S. sylvaticus L.

Hydrocharitaceae Juss.

Egeria densa Planch.

Hydrocharis morsus- ranae L.

Juncaceae Juss.

Juncus lampocarpus Ehrh. Ex Hoffm. (Juncus articulatus L.)
Luzura forsteri (Smith)DC. (Juncus forsteri Smith)

Poaceae

Calamagrostis arundinacea (L.) Roth.

C. epigeios (L.) Roth.

Paspallum paspaloides (Michx.) Scribn. (Paspalum distichum L.)
P. thunbergii Knth ex Steud.

Phragmites australis (Cav.) Trin. Ex Steud.

Arundo donax L.

PotamogetonaceaeDumort.

Potamogeton filiformis Pers. (Stuckenia filiformis (Pers.) Borner)
P. crispus L

P.natans L.

P. pectinatus (L.) (Stuckenia pectinata (L.) Borner

Thyphaceae

Sparganium neglectum Beeby (Sparganium erectum subsp.
neglectum (Beeby) K.Richt)

Typha angustifolia L.
T. Iatifolia L.

T. minima Hoffm. (Typha laxmannii Lepech.)



3. coast dunes

3.1. Flora and vegetation: coast sandy dunes are met on the coastline of Kolkheti: in
Maltakva, (map 1), on the coast of Anaklia few, on the coast of Tchuria, Grigoleti, Ureki,
near Tskaltsminda, Ureki, Shekvetili, in Kobuleti, near river Choloki.

Kolkheti Black Sea coast is presented with dune plants floral complex of typical
inhabitants of sand, as Eryngium maritimum, Euphorbia peplis, Leymus racemosus subsp.
sabulosus, Ammophila arenaria, Crambe maritima. They create whole dune floral cover of
coast, these are: phsamophytes, mesophytes, xerophytes. Primary growth of dunes starts
from small-grained non-fixed, moving sandy dune, where dominated crawler and deep-
rooted species that are tolerant towards salt, there are - Convolvulus persicus, Calystegia
soldanela, Plantago lanceolata and so on. Also here you can find perennial herbaceous kinds,
as: Eryngium maritimum, Euphorbia paralias and coniferous. - Vitex rotundifolia. The latest
can be met on the border of moving and fixed dunes.

On the Kolkheti coast dune are grown different geographical elements:

- Eurasian as: Poa bulbosa, Secale sylvestris;

- Cosmopolitans, as: Calystegia soldanela;

- Species of central and South Mediterranean coastline: Crambe maritima, Elymus farctus,
Eryngium maritimum, Carex colchica:

- Species of Mediterranean Sea: Stachys maritima, Pancratium maritimum;

- Elements of Ponto: Medicago falcata, Silene euxina, Jurinea albicaulis, Festuca arenicola.
Special kind of Kolkheti coast dune is - Leymus racemosus subsp. sabulosus. This is transition
indicator of phsamophytes between Black Sea South-West, South-East and East coast.

Coast sandy dunes are divided into not-fixed (small-grained), semi fixed and fixed
dunes.

I. Not-fixed dunes are well spread in Maltakva. It differs from dune of Romania, where
pioneer species is Cakile maritima, pioneer species of Kolkheti is Tournefortia (Argusia)

sibirica. From Argusia sibirica-starts Kolkheti coast psamofits.



Anaklia

Tchuria

Grigoleti

Tskaltsminda

Ureki
Kobuleti

Map 1. Locations of coastline dunes on Kolkheti lowland

Embryonic non fixed dunes- These are associations created in autumn: Embry Xanthio
italisi-Leymetum sabulosi. These dunes are bit above from places whereArgusia sibiricais
grown. Xanthium strumanium subsp. italicum and Eringium maritimum is seen almost
everywhere. We can see a lot of Lactuca tatarica and Salsola ruthenica, but there is little
number of Ammophylla arenaria, Elymus farctus, and Crambe maritima. On the dune of
Anaklia is grown separate kinds of Lupinus polyphyllus. Here or there you can find -
FEuphorbia maritima. The most fixed and spread plant sub-society is Eringium maritimum
& Pancratium maritimum.

II. semi fixed dunes

Half fixed dunes are behind not fixed dunes. Floral cover is basically presented by graining.
III. Fixed dunes-On the fixed dunes here or there cattle grazes well, especially horse, here
are grown: Carlina acaulis, Cirsium acaule, Silybum marianum, Raphanus maritimus.

Anthemis euxina, Stachys maritima.



In autumn you can see graining on the dunes. It can be well seen on the dune of
Tchuria coast.

L. line —not fixed dune:

First line is created by grouping near sea coast-Pancratium maritimum and Xanthium
strumanium subsp. ltalicum.

Second line is typical grouping of sandy xerophytes, where dominates: Euphorbia
paralias, Eryngium maritimum, and Verbascums gnaphalodes.

Third line is grouping of bulbous plants-where is grown -Eryngium maritimum, where
is also above mentioned grouping: Euphorbia paralias, Eryngium maritimum, and
Verbascums gnaphalodes.

Then is grouping of sending out root runners as: Carex colchica, Imperata cylindrica,
Cynodon dactylon.

II. semi fixed dune. Here dominates Petrorhagia saxifraga,Cota tinctoria,Paliurus spina
Christi, Convolovulus persicus,and Otanthus maritimus grouping. In this habitat only in one
place is remained fig - Ficus carica. Here is grown - Carex colchica.

III. Fixed dune, here dominated invasive species: Sporobolus fertilis.Solidago
canadensis, Polygonum perfoliatum.

Hyppophaeta- Emerald network, European Union EUNIS’s directives, Natura 2000
issues thorny communities in order to conservate them, on the fixed dunes you can find
places covered with wood, where dominates: Hyppophae rhamnoides, Berberis vulgaris,
Malus orientalis, Pyracantha coccinea, Mespilus germanica, Ruscus colchicus, Paliurus
spina- christi. Thorny plants community we can find on the Black Sea coast in Kolkheti,
outfall of river Tchorokhi in over-saturated habitats and on the fixed dunes of Anaklia.

Hyppophae rhamnoides in Anaklia: Thorny is spread in Anaklia and its plant
community can be seen in the participation of Ponto and Kolkheti floral elements:
Hyppophae rhamnoides, Asparagus littoralis, Ficus carica, Rubus anatolicus, Ruscus
ponticus, and Verbascum gnaphalodes.

Hyppophaeta - Hyppophae rhamnoides with domination near outfall of river Tchorokhi.
Here cover of plant is presented as layers. On the first layer is grown: Hyppophae
rhamnoides, Alnus barbata, Salix caprea. 11 layer is presented with - Rubus hirtus,

Sambucus ebulus, Rubus anatolicus, Humulus lupulus 111 layer is grassy: Carex sylvatica,



Rumux  acetosella, Potentila reptans, Duchesnea indica, Prunela vulgaris, Polygonum
hydropiper, Mentha aquatica,Leontodon taraxacoides, Sysirinchium angustifolium, Cynodon
dactylon. IV layer is presented with moss - Aulocomnium palustre. The following ones are
grown as liana: Lonicera caprifolia, Smilax excelsa.

Difference is composition (near outfall of Tchorokhi 19 species and on the dunes of
Anaklia 7) is caused with the fact that dune in Anaklia needs special adaptation for plants
and accordingly it excludes diversity of floral species.

3.2. Invasive species: Invasive species are less spread on the coast of dune, it comes from
the peculiarity of bio-types. In spite of the fact that they can’t adapt well with sea waves and
sandy soil, some invasive species are still becoming wild, which changes look of sandy dunes.
On the non-fixed, moving dunes, on the border of fixed and non-fixed dune is
grownXanthium strumarium subsp. Italicum. Number of these species population is
associated with the factor of human. It was introduced from America, well adapted to
environment and became wild, there were created firm communities with Cenchrus
longispinus and it participates in all non-fixed dune’s plant community. In the floral cover of
non-fixed dunes can be seen adventive Ambrosia artemissifolia.lt is spread on the whole
coastline and is from Kobuleti to Anaklia. The following species made monopoly:
Gomphocarpus fruticosus and Vitex rotundifolia. The latest participates in the whole
coastline dune’s floral community. Special attentionshould be paid to Amorpha fruticosa. It
dominates in almost all over-saturated habitats of Kolkheti lowland and participates in
almost all communities of the coastal dune.

3.3. Spring ephemerons and ephemerids: It is very interesting group of plants and is
met in the Kolkheti Black Sea coast’s littoral zone rich with ephemerons. Groups of sandy
dune’s ephemerons species:

a. Xerophytes with the participation of ephemerons and ephemerids: Anthemis euxina,
Silene euxina, Stachys maritima, Verbascum gnaphalodes, Medicago maritima, Vulpia
myuros, Cyperus capitatus, Koeleria foetida. Near summer they are changed with:
Equisetum ramosissimum, Plantago lanceolata, and Scabiosa litoralis.

b. Grouping, where ephemerons species participate with graining and legume, as:

Madicago marina & Vulpia myuros.



3.4. Community of plants on dunes of Anaklia coast with PC ord program:

Statistical proceedings of data was done in the university of Warsaw in Poland
according to the PC ord program, There is shown all floral- 49 Relevee (pic,1, pic. 2,) which
was done from Grigoleti to Anaklia from sea coast (green circles), moving non-fixed (yellow

circles) on the fixed dunes (red circles).
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Pic. 1. Floral grouping in Anaklia Sea coast, where:

o - fine-grained non-fixed dune; © - moving and thicken dune; o - fixed dunes

On the below given picture is shown all grouping according to the dominant species
Floral communities from sea coast to land are changed in this way: moving non-fixed dunes
near sea coast is presented with ten groupings, where dominant species are: 1. Argusia
sibirica, 2. Euphorbia hirsuta, 3. Juncus maritimus, 4. Cakile maritima subsp. Euxina 5.
Trifolium arvence, 6. Carex colchica, 7.Xanthium strumanium subsp. ltalicum, 8. Salsola
tragus, 9. Euphorbia maritima, 10. Euphorbia peplis, non-fixed dunes are presented by 14
floral communities, where following species dominates according to the grouping: 11.
Imperata cylindica, 12.Cyperus capitata, 13. Medicago faasciculata, 14.Otanthus maritimus,
15. Petrorhagia saxifrage, 16. Crepis foetida, 17. Plantago lanceolata, 18. Digitaria ciliaris, 19.
Elymus racemosus, 20. Stachys 60maritima, 21.Carex colchica, 22.Cyperus capitatus,
23. Trifolium arvense, 24. Xanthium strumanium subsp ltalicum, On the half fixed dunes
there are 24 groupings with domination of following species: 25. Cynodon dactylon, 26.
Plantago lanceolata, 27. Anisantha tectoria, 28. Pancratium maritimum, 29.Equisteum
ramosissimum, 30. Polygonum convolvulus, 31.Calystegia soldanela, 32.Glycirhyza grabra,

33. Juncus maritimus, 34. Erigeron 60 canadensis, 35. Ambrosia artemisiifolia, 36. Asparagus



littoralis, 37. Vitex rotundifolia, 38. Silene euxina, 39. Paliuris spina-christi, 40.Convolvulus
persicus, 41. Imperata cylindica, 42. Euphorbioa paralias, 43. Leymus racemosus subsp.
Sabulosus, 44. Verbascum gnaphalodes, 45.Raphanus maritimus, 46. Cenchrus longispinus,
47.Plantago indica, 48. Convolvulus persicus, on the fixed dunes there is floral grouping: 49.
Rubus anatolicus, on the half fixed and fixed dunes are grown: Cladonia sp., Oulocomnium
palustre.

From the relevee analysis was revealed Cakilete maritima subsp. euxina is poor floral
community. To this grouping on the areas of well-known Black Sea was added also Kolkheti

dune.

»
X

Map. 2. Cakileta maritimaareas on the Black Sea coast

Diagnostic species of Cakileta maritima are: Euphorbia maritima subsp. Euxina, Salsola
tragus, and constant accompanied species are: Xanthium strumanium subsp. italicum,

Eryngium maritimum, Cynodon dactylon (map.2).
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Pic.2 Relevee floral communities (totally 49 relevee) from Grigoleti to Anaklia



According to the PC ord program, from Grigoleti to Anaklia was expressed
Mediterranean Sea plant communities- Cakile euxina —Salsola tragus. Diagnostic species are:
Euphorbia paralias, Pancratium maritimum, Eryngium maritimum, Cynodon dactylon,
Xanthium strumanium subsp. Italicum, and Leymus racemosus subsp. sabulosus.

PC ord program also showed South-East floral communities rich with - Sileno euxinae-
Anthemetum euxinae on the stable non-fixed dunes. From which diagnostic species are:
Silene euxina, Cota tinctoria subsp. Euxina, Anisantha tectorium, Petrorhagia saxifraga,
Plantago lanceolata, Plantago indica, Verbascum gnaphalodes, Equisetum ramosissimum,
Rumex acetosella, Stachys maritima, Medicago minima, Trifolium arvense, and Crepis
phoetida (map.3).

On the well-known Black Sea area grouping Silene euxinae-Anthemetum euxinae was

added to Kolkheti Black Sea coast dune.

Map. 3. Spread of community-Sileno euxinae- Anthemetum euxinae

3.5. Flora of sandy dunes: Diag.1 shows distribution and number of species of flora of
Kolkheti coastline sandy dunes Kobuleti - 93 species, Shekvetili -29, Ureki - 28, Grigoleti-
124, Maltakva -136, Tchuria -134, Anaklia-136 species.
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Diagr. 1. Number of Species

While making field researches was revealed four new species for the flora of Georgia:
Eryngium bourgatii (Grigoleti), Sisyrinchium californicum (Anaklia), Cleome gynanda
(Choloqi), Blackstonia parviflora (Maltakva).

4 Species of freshwater ponds and coastline of sandy dunes being in danger
Based on the 5 years - 2012-2017 research of dissertation work was revealed following
species that are in danger in Kolkheti coast dunes and freshwater puddles.
4.1. Species of freshwater ponds being in threat:
1. Marsilea quadrifolia L.
Category: endangered (CR), Criteria: Cla (i)
Reason of reducing: fragmentation of habitat, degradation and complete disappearing.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,
to make decorate artificial pools.
Species is protected by Global Red List IUCN category: LC
2. Trapa colchica L.
Category: Endangered (CR), Criteria: Cla (i)
Reason of reducing: assimilation with coast, fragmentation of habitat, degradation and
complete disappearing.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,

to make decorate artificial pools.



Species is protected by Global Red List IUCN category: CR
Quotation: Batsatsashvili, K. & Machutadze, 1. 2014. 77rapa colchica. The IUCN Red List
of Threatened Species 2014: e. T200581A2670883.
http://dx.doi.org/10.2305/IUCN.UK.2014-1.RLTS.T200581A2670883.en
. Salvinia natans (L.) All
Category: endangered (EN) ,Criteria: Cla (i)
Reason of reducing: assimilation with coast, fragmentation of habitat, modification and
degradation.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,
to make decorate artificial pools.
Species is protected by Global Red List IUCN category: LC
Quotation: Allen, D.J. 2011. Salvinia natans. The IUCN Red List of Threatened Species
2011:e.T163996A5688211. http.//dx.doi.org/10.2305/IUCN.UK.20112.RLTS. T163996A568
8211.en. (Allen 2011:34).

Ceratophyllum demersum —turnip-root chervil
Category: Endangered (EN), Criteria: Cla (i)
Reason of reducing: assimilation with coast, degradation of habitat.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,
to make decorate artificial pools.
Species is protected by Global Red List IUCN category: LC
Quotation: Zhuang, X. 2013. Ceratophyllum demersum. The IUCN Red List of Threatened
Species2013:e.T164459A17618637. http://dx.doi.org/10.2305/IUCN.UK.20131.RLTS.T1644
59A17618637.en.

Ceratophyllum submersum L.
Category: Endangered (EN), Criteria: Cla (i)
Reason of reducing: assimilation with coast, degradation of habitat.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,
to make decorate artificial pools.

Species is protected by Global Red List IUCN category: LC


http://dx.doi.org/10.2305/IUCN.UK.2014-1.RLTS.T200581A2670883.en
http://dx.doi.org/10.2305/IUCN.UK.20112.RLTS.T163996A5688211.en
http://dx.doi.org/10.2305/IUCN.UK.20112.RLTS.T163996A5688211.en

6. Typha minima Funck
Category: Endangered (EN), Criteria: Cla(i)
Reason of reducing: assimilation with coast, degradation of habitat.
Conservative measures: It is necessary to make in-situ conservation in natural spreading
area and ex-situ conservation in Botanical Gardens.
Species is protected by Global Red List IUCN category: LC

7. Callitriche stagnalis L.
Category: Endangered (EN),Criteria: Cla(i)
Reason of reducing: assimilation with coast, modification and degradation of habitat.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,
to make decorate artificial pools.
Species is protected by Global Red List IUCN category: LC

8. Sagittaria sagitiifolia L.
Category: Endangered (EN), Criteria: Cla (i)
Reason of reducing: assimilation with coast, modification of habitat, fragmentation and
degradation.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,
to make decorate artificial pools.

9. Utricularia minorL.
Category: Critically Endangered (EN), Criteria: D
Reason of reducing: assimilation with coast, modification of habitat, fragmentation and
degradation.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,
to make decorate artificial pools.
Species is protected by Global Red List IUCN category: LC

10. Potamogeton natans L.
TUCN category: LC, Critertia Cla(i)
Reason of reducing: assimilation with coast, modification of habitat, fragmentation and
degradation.
Conservative measures: It is necessary to make ex-situ conservation in Botanical Gardens,

to make decorate artificial pools.



Threatened plant Species of sandy coast dunes:

Species of flora of non-fixed dunes being in danger:

1. Otanthus maritimus(L.) Hoffingg & Link
Category; Critically Endangered (CR),Criteria: D
Reason of reducing: species separately can be seen on the coast of Tchuria, but it was
destroyed due to assimilation of dune, while construction of port.
There are only two places of spread in Kobuleti and Tchuria dune’s floral cover. Also they
can be grown in Anaklia.
Conservative measures: It is necessary to make bank of seeds

2. Cakile miritima subsp. euxina Pobed.
Category: Critically Endangered (CR), Criteria: Cla (i)
Reason of reducing: erosive processes of coast, grazing of cattle, massive tourism; it can be
well seen on the dunes of Maltakva coast, where they are trampling down by the cars of
tourists.
Conservative measures: it is necessary to protect in the primary places of spreading,
making of the bank of seeds.

3. Convolvulus persicus L.
Category: Critically Endangered (CR) , Criteria: Cla (i)
Reason of reducing: species can be seen on the coast of Tchuria, but it was destroyed due
to construction of port. Only several of them are remained.
Conservative measures: It is necessary to protect in the primary places of spreading, to
make bank of seeds.

4. Tournefortia (Azrgusia) sibirica (L.) Dandy
Category: Critically Endangered (CR), Criteria: Cla (i)
Argusia sibirica there were two individual on the coast dune of Tchuria. They were
damaged during the port construction, erosion of coast dune.
You can find a lot of populations on the coast dune of Maltakva. There can be found
dozens of these species.
Reason of reducing: anthropogenic factor, infrastructural projects.
Conservative measures: it is necessary to protect primary areas of spreading, creation of

banks of seeds.



Species being in danger in half fixed dunes

5. Imperata cylindica (L.)
Category: Critically Endangered (CR), Criteria: Cla (i)
Reason of reducing: Scouring away of Tchuria sandy dunes due to the construction of
Khulevi Port Terminal.
Conservative measures: it is necessary to protect primary areas of spreading, creation of
the bank of seeds.

6. Asparagus maritimus L (A.litoralis)
Category: (CR), Criteria: Cla (i)
We can find separate copies in: Anaklia, coast of Tchuria, Ureki.
Reason of reducing: species as separate copy can be found on the coast of Tchuria, but it
was destroyed due to construction of port and erosive procedures. It is only remained in
Anaklia and several of them in Grigoleti.
Conservative measures: Due to the fact that species can be found on half fixed and fixed
dunes, it can be multiplied in Botanical gardens; protected areas. There can be created
decorative fields.

7. Scabiosa litoralis L.
Category: VU, Criteria: EN Al
Reason of reducing: grazing of cattle
Conservative measures: 712-situ conservation.

8. Medicago maritima L.
Category: (CR), Criteria: Cla (i)
Reason of endangering: separate species can be found in Anaklia and Kobuleti coast dune,
in small ecological parts.
Conservative measures: it is necessary to protect primary areas of spreading, creation of
banks of seeds.

9. Crambe maritima L.
Category: (CR) , Criteria: D.
Spreading: only three copies of this species can be found on the coast of Gonio, also some
of them can be found in Anaklia and Tchuria coast dune.

Threats: assimilation of coast, infrastructural projects.



Necessity of conservative measures: ex-situ conservative measures in Batumi Botanical
Garden.
10. Glaucium flaum L.
Category: (CR) .Criteria: Cla (i)
Spreading: They can be found in Gonio and on the coast of Batumi Botanical Garden.
Threats: assimilation of coast, infrastructural projects.
Conservative measures: it necessary to protect primary areas of spreading, creation of the
seeds of bank.
11. Leymus racemosus subs.subulosus
Category: (CR), Criteria: Cla (i)
Spreading: Species can be found in Cholokhi, Grigoleti, on Tchuria coast dune we can find
in small grouping.
Threats: assimilation with coast, infrastructural projects.
Conservative measures: it is necessary to protect primary area of spreading, creation bank
of seeds.
Flora of Kolkheti sand dune vegetation is consists: 191 species and subspecies (36 species of
monocotyledoneae, 151 species of dicotyledoneae, one species of gymnocarpae and three
species of fern) 49 family (Monocotyledoneae 5 family, dicotyledoneae 42 family) and 135
genera of Monocotyledoneae 28 Genera, dicotyledoneae 105 Genera, one gymnocarpae and
one Ferns (tab.2).
Flora of Kolkheti sand dune
Tab. 2

Flora of coastal dune vegetation

Equisetaceae

1 Equisetum fluviatilel..

2 Elarvensel.

3 E. ramosisimumDesf.
Pinaceae

4 Pinuspinaster Aiton
Boraginaceae

5 Tournefortia sibirical.. (Argusia sibirica (L.) Dandy)



10
11
12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Heliotropium ellipticum Ledeb.
Convolvulaceae

Calystegia soldanella (L.) R.BR
C. sepium (L.) Br.
Convolvulus persicus L.
Fabaceae Leguminosae
Amorpha fruticosa L.
Ornithopus compressus L.
Astragalus onobrychis L.

A. melilotoides Pall.

A. galegiformis L.

Sophora alopecuroides L

Ononis arvensis 1.

Medicago falcata. Subsp. tenderiensis (Klokov)Vassilcz.

M. minima (L.)

M. rigidula (L.) All.
M. lupulina L.

M. falcatal..

M. maritima L.

M. sativa subsp. Varia(Martyn)Arcang(M.sylvestrisL.)

Trifolium subterraneum L.
T. fragiferum L.

T. resupinatum L.
T.tumens M. Bieb.
T.repensL.

T. hybridum L.

T. micranthum Viv.

T. campestre Schreb.

T. striatum L.

T.scabrum L.

T. arvense L.

Dorycnium pentaphyllum subsp. herbaceum (Vill.)Rouy

Lotus tenius Waldst. & Kit.
L. angustissimus L.

L. corniculatus L.



38
39
40
41
42
43
44
45

46

47
48
49
50

51

52

53

54
55
56
57
58
59
60
61
62

63

64

Galega oficinalis L.
Glycyrrhiza glabral..
Ornithopus compressus L.
Coronilla varia L.
Lathyrus tuberosus L.
LupinuspolyphyllusLindl
L. pratensis A. Heller

L. hirsutusL.

Malvaceae

Malva ambiqua Guss,. M. sylvestris var ambiqua baker.

Rosaceae
Potentilla reptansL.
Geum urbanum L.
Crataegus macrophylla Sarg.
Rubus anatolicus Focke
Linaceae

Linum bienne Miller.
Oxalidaceae

Oxalis corniculata L.
Zygophyllaceae

Tribulus terrestris L.
Euphorbiaceae
Euphorbia nutans Lag.

E. stricta L.

E. palustrisL.
E.chamaesycel.

E. peplis L.

E. paralias L. Fourr

E. pubescens Vahl.

E. maritima L.

E. hirsuta L.

Eleagnaceae

Hyppophae rhamnoides L.
Caprifoliaceae

Valernanella locusta L.



65

65
67

68

69

70

71
72
73
74

75
76

77
78

79
80
81

82
83
84
85
86
87
88

Punicaceae
Punica granatum L.
Geranoaceae
Geranium molle L.

Erodium cicutariumn L. Lher

Asparagaceae

Asparagus officinalis L. (Asparagus litoralis Steven.)

Rhamnaceae

Paliurus spina- christi Mill.
Cistaceae

Cistus tausricis C.Presl
Umbeliferae Apiaceae

Eryngium maritimum L.

E. biehersteinianum ( M. Bieb.) Nevski

E. bourgatii Couen.

Peucedanum arenarium hort ex. Sreng

Rubiaceae

Asperula humifisa (Bieb.) Bess.
Galium tricornotum Dandy
Asclepiadaceae Apocinaceae
Gomphocarpus fruticosus L.
Cynanchum acutum L.
Solanaceae

Physalis alkegengi L.

Ph. ixocarpaBrot. ex. Hornem
Solanum woronovii Pojark.
Scrophulariaceae

Verbascum piramidalis Bieb.
V. sessiliflorumMurb.

V. oreophillum C. Koch.

V. gnaphalodes M. Bieb.
Celsia heterophylla Desf.
Linaria vulgaris Mill
Veronica didima Ten

Linderniaceae



89

90

91
92
93

94
95

96
97
98
99
100
101
102

103

104
105
106
107
108
109
110
111
112
113
114
115
116
117

Lindernia procumbens (Krocker) barb
Orobanchaceae

Parentucellia /atifolia (L.) Careul.
Lamiaceae

Vitex rotundifolia L.

Satureja laxiflora (C. Koch) Boiss
Stachys maritimus L.

Papaveraceae

Claucium flavum Granz.

Fumaria capreolata L.

Cruciferae Brassicaceca

Lepidium texanum Buckley.
Coronopusprocumbens Gilib.

C. didymus (L.) Smith.

Cakile maritime subsp.euxina Pobed.
Crambe maritima L.

Raphanus maritimus Smith.

R. raphanastrum L.

Cleomaceae

Cleome gynandra L.

Compositae (Asteraceae)

Filago eriocephala Guss.

Tagetes minuta L.

Achilea biebersteinii G. Tag.
Otanthus maritimus L.

Matricaria chamonilla var. recutita L.
Echinops colchicusD. Sosn.
Silybummarianum (L.)Gaertn.
Scolymus hispanicum L.

Cynaria scolymus L.

Cotatinctoria subsp. euxina (Boiss.)Oberpr.&Greuter (Artemis euxina Boiss)
Leontodon saxatilis Lam.

L. autumnalis L.

Carlina acaulis L.

Cirsium acaule L. All



118
119
120
121
122
123
124
125
126
127

128
129

130
131

132

133

134

135
136
137
138
139
140
141
142
143
144
145
146

Jurinea albicaulis subsp. Kilaee (Azn.) Kozuharov
Xanthium strumanium subsp. italicum (Moretti) Greuter
Artemisia vulgaris L.

Amobrosia artemissifolia L.

Erigeron canadensis L.

Solidago canadensis L.

Senecio incanus L.

Crepis foetida L.

Lactuca tatarica L.

Onopordum acanthium L.

Chenopodiaceae

Tanacetum corymbosum Simonk.

Dysphania botrys (L.) Mosyakin &Clemants (Chenopodium botrysL.)
Cuscutaceae

CuscutacesartianaBertol.

C. chinensisL.

Primulaceae

Anagalis arvensis L.

Tamaricaceae

Tamarix tetrandraPall. Ex M.Bieb.

Moraceae

Ficus carica L.

Caryophyllaceae

Spergula arvensis L.

Spergularia marginata DC

Scabiosa maritima L.Scabiosa atropurpurea L.
Polycarpon tetraphillum L.

Silene gallica L. S.anglical.

S. thymifolia Sm.

S. dichotoma subsp. euxina (Rupr.) Coode &Cullan (S. euxina Rupr)
S. iberica Bieb S. racemosa Otth..var. iberica (Bieb.) Boiss.
Petrorhagiasaxifraga (L.) Link

Tunica ascicula(L.) Scop

Arenaria serpiliifolia L.

Cerastium glomeratumThuill.



Gentianaceae

147 | Blackstoniaperfoliata L. Huds
Amaranthaceae

148 Atriplex patulal.

149 | Salsola tragus L

150 Amaranthus deflexus L.
Moraceae

151 Ficus carica L.
Polygonaceae

152 Polygonum Iitoralis Meissn.

153 P. convolvulus L.

154 P. perfoliatum L.
Liliaceca

155 Asparagus officinalis L. (A. litoralis Stev.)
Amarylidaceca

156 Pancratium maritimum L.
Phytolacaceae

157 Tanacetum corymbosum (L.) Sh.Bip.
Plantaginaceae

158 | Plantago lanceolata L.

159 P. indica L.
Ruscaceae

160 Ruscus ponticus L.
Iridaceae

161 Sysirinchium californicum L.

162 | Ruscus ponticus L.
Cyperaceae

163 Cyperus longus L.

164 C. capitatus Vand.

165 Holoschoenus romanus L.

166 Carex colchica ].Gray(C. ligarica) L.
Juncaceae

167 | Juncus maritima L.



Poaceae
168 Poa bulbosa 1.
169 Digitaria violascens Link.
170 D. ciliaris (Retz.) Koeler
171 D. pectiniformis (Henrard) Tzelev
172 | Eleusine tristachya Lam.Lam.
173 E. indica (L.) Gaertn.
174 Festucaarenicola (Prod.) Soo
175 Cenchrus longispinus L.
176 Ammophylla arenaria (L.)Link
177 Leymus racemosus subsp. Sabulosus (M.Bieb.) Tzvelev
178 Elymus farctus (Viv.) Runemark ex. Melderis
179 E. racemosus Lam.
180 | Elytrigia jurinea L.
181 Vulpiafasciculata (Lebed.) Schult.
182 V. myurosL.C.C.Gmel.
183 Rostraria cristata (L.) Tzvelev (Koeleria macrantha (Lebed.) Schult. )
184 Lolium rigidum var. lepturoides (Boiss.) Fiori & Paoli
185 | L. Joliaceum (Bory & Chaub.) Hand.-Mazz
186 Sporoborus fertilis (Steud.) Clayton
187 | Secale sylvestre L.
188 | Imparata cylindica L.
189 Cynodon dactylon L.
190 | Aira elegans Savi
191 A. capillaris Host.

5. EUNIS habitats to be protected by European Union

Dissertation work includes following EUNIS habitats and species as:

1.water surface floating Utricularia minor colony.

Spreading:

a) Kobuleti protected territories: near Ispani Bog, where is pH 4-6. In the herbal community
participated: Sphagnum cuspidatum, Utricularia minor, Egeria denca and Potomogeton

natans.



Threats: pond is without conservative status, it needs protection and union with Kobuleti
protected territory.

b) Tchuria mire outer, right side of river Khobistskali.

Plant community: Utricularia minor, Sphagnum palustre, Hydrocharis morsus-ranae, Typha
angustifolia, Cladium mariscus.

Threats: construction of planned sea port and modification of habitats.

c¢) There are four small sized freshwater ponds in Anaklia.

Plant community: Utricularia minor, Trapa colchica, Potamogeton natans, Egeria denca,
Ceratophyllum demersum.

Threats: infrastructural projects, disappearing of habitats, existing of conservative status.

2. Coastal lagoons:

Plant community: 7rapa colchica, Trapa natans, Potamogeton pectinatus, Potamogeton
natans, Ceratophyllum demersum.

Threats: hunting, fishing, over-grazing, law environmental protection awareness.

3. coastal dune

3.1. dunes with domination of thorns.

Area:

a) Outfall of river Tchorokhi:

Plant community: Hyppophae rhamnoides, Rubus anatolicus, Lonicera caprifolia, Periploca
graeca, Salix caprea, Equisetum ramosissimum, Polygonum hydropiper, Hydrocotyle
vulgaris.

Threats: cutting wood and over grazing.

b) Anaklia coast

Plant community: Hyppophae rhamnoides, Asparagus littoralis, Paliurus spina — christi.
Threats: infrastructural projects, over grazing, degradation and modification of habitats, not
having conservative status.

c) Coastline in Grigoleti and Maltakva.

Plant community: Hyppophae rhamnoides, Rubus anatolicus, Juncus maritimus, Senecio
erraticus, Pancratium maritimum, Eryngium maritimum.

Threats: infrastructural projects, over grazing, degradation and modification of habitats, not

having conservative status.



3.2. coastal dunes with domination of pine-tree
Spreading: Choloki, Tskaltsminda, Grigoleti, Maltakva
4. Salvinia natans freshwater ponds on the surface of water with domination of floating water
fern
Location:
a) Freshwater puddles in Anaklia.
Plant communities: Sa/vinia natans, Trapa colchica, Typha angustifolia, Potamogeton natans.
Threats: infrastructural projects, law awareness, modification of habitats, degradation and
disappearing.
b) Freshwater ponds situated in the South of Kulevi terminal
Plant community: Sal/vinia natans, Hydrocharis morsus-ranae, Egeria denca.
¢) Ponds and canals near Imnati mire.
Plant community: Salvinia natans, Potomogeton natans, Hydrocharis morsus-ranae,
Sagittaria sagitiifolia, Nymphaea colchica, Spirodela polyrhiza.
d) Canals near river Tsiva
e) The biggest population in Maltakva.
Threats: infrastructural projects, over grazing, law awareness, degradation and modification
and disappearing of habitats.
5. Mediterranean herbal community
Area: coast of Tskaltsminda
Plant community: Marsilea quadrifolia, Cyperus badius, Typha angustifolia, Mentha
pulegium, Ceratophyllum demersum.
Threats: over-grazing, territory is without status of conservation, law awareness, not having
law about habitats.
6. threats of biodiversity conservation

While making dissertation work was revealed 13 basic anthropogenic factors, which
influences and makes danger to freshwater puddles of Kolkheti coast and bio-diversity of
coast dunes.

As it is seen from the diagram the strongest anthropogenic influence is: urban
development, infrastructural projects, law environmental protection awareness, not having

law about habitats.



Special danger for Kolkheti coast dune and freshwater puddles is in Anaklia planned
port, after which sandy dunes will be taken out from Kolkheti National Park’s borders.

On the below given photo is seen conceptual model of Anaklia landscape ecology.

freshwater

Dune

peatland

- forest

Pic: 3. Model of Anaklia landscape ecology

On the conceptual model (pic.3) is seen all that habitats, that are on coastal dune of
Anaklia territory. If there is constructed highway on Anaklia-Tchuria coast dune, it will
cause not only disappear of typical flora on dunes, also it will abolish immigration way of
migrated birds (these territories are very important as it is immigration way for flying along
birds). Ecological environment of river Tchuria and nearby territories will be abolished.
Special danger for dunes and freshwater puddles is erosive process. Dune from Khobistskali
protects freshwater puddles and Tchuria peat from salty waters and constant flooding will

cause eutrophication, here located freshwater puddles and its species will be destroyed.



Conclusions and recommendations

Conclusions:

1.

In the frames of dissertation work was created database of World Red List (IUCN Red
List) habitats of global status-spreading of species in freshwater puddles with floral global

status, about identified basic floral community.

. There are revealed species of freshwater puddles being in danger with corresponding

TUCN categories and criteria, exact area of spreading is defined.

There are revealed species of coast dunes being in danger with corresponding IUCN
categories and criteria, exact area of spreading is defined. 10 species of flora of freshwater
ponds and 11 species flora of sand dune;

During analysis of relevee PC ord program showed:

- Cakilete maritima subsp. euxinae with pan euxinae pioneer species poor floral
community.

- From Grigoleti to Anaklia Mediterrenean plant community - Cakile euxina -Salsola
tragus.

- South-East euxinae plant community Sileno euxinae-Anthemetum euxinae on the stable
non-fixed dunes.

On the previously known list grouping areas around Black Sea was added Kolkheti Black

Sea coast dune.

. There is established location of species of flora of Georgia protected by Bern’s convention:

Salvinia natans, Marsilea quadrifolia, Typha minina.

During field researches was revealed new species of Flora of Georgia: Eryngium
bourgatii, Sisyrinchium californicum,Cleome gynanda.

Flora of coastal sand dunes includes: 191 species and subspecies (36 species of
monocotyledoneae, 151 species of dicotyledoneae, one species of gymnocarpae and three
species of fern) 49 family (Monocotyledoneae 5 family, dicotyledoneae 42 family) and
135 genera of Monocotyledoneae 28  Genera, dicotyledoneae 105 Genera, one
gymnocarpae and one Ferns

Flora of freshwater ponds includes: with 2 families, 2 genus and 2 species; angiospermae:

dicotyledonea- with 6 families, 8 genus and 11 species. Monocotyledonea are presented



with 10 families, 21 genus and 33 species. Totally in the freshwater pondss are registered
46 species with 19 families and 28 genus.

9. Data about spreading of habitats and species were given to the EUNIS habitat’s
commission of Georgia.

10. Check list of flora of coast sandy dunes and freshwater ponds are included in the
previously prepared document for nomination of world natural inheritance Kolkheti
over-saturates and woods”, in scientific document presented in UNESCO.

11. Identification of freshwater ponds as habitat that is important for conservation, will help
to:

a) give basic and full information to the recipient of decision, on the national as well as
global level, as to protect and preserve freshwater puddles having global status;

b) for habitat and species biodiversity monitoring;

¢) financial support of private companies as to reduce risks, that makes influence on the
bio-diversity;

d) attraction of conservative investment, from such donor organisations as: CEP — collabo-
ration of critical eco-systems, GEF- global environmental protection fund and so on;

12. Establishment of exact location of coast sandy dune’s ancient Meditteranean Sea floral

species and floral society has special value for studying of Kolkheti floral history.

13. Species revealed to be in danger during field researches is given to the commission of rare
and endangered species of flora and fauna of Georgia, for the renewed red list-“herbs and
grassy’;

14. In the yard of Kolkheti National Park’s administration was made artificial freshwater
ponds and species of global red list: Marsilea quadrifolia o Salvinia natans were
subordinated to ex-situ conservation.

Recommendations:
1. For the protection and management of endangered species it is necessary to:
a) to make strict and active environmental protection actions;
b) creation of local protected territories, as:
- Awarding of the status of live nature monument to Kobuleti Cholokhi sandy dunes and

in this way to give in the frames of Kobuleti protected area;



- Marsilea quadrifolia awarding conservative status to the only area of these species
spreading, protected by Bern’s convention, emerald network and European
Union(EUNIS);

- Awarding of protected status to left outfall of river Tchorokhi freshwater ponds.

- On the territory of Kulevi terminal, with domination of Salvinia (Sal/vinia covers) on
freshwater pondss should be awarded protected status and should be in the frames of
Kolkheti National Park.

- It is necessary to make ex-situ conservation of freshwater puddles floral species in
Batumi Botanical Garden, in the protected territories of Kolkheti (in the Kolkheti
National Park and Kobuleti protected areas) and for this aim to make artificial freshwater
puddles.

2. Anaklia-Tchuria coast dune, as special geological production for Kolkheti and endangered
species should be listed in Kolkheti National Park and in the management plan, as
territories being outside protected areas with special bio-diversity.

3. Proceeding of identifed habitat’s conservation management plan, that means: abiotic and
biotic factors, types of habitats and their status, flora and fauna.

4. On the territory of Kolkheti National Park in the wild form are remained coast sandy
dunes and with the conservation of freshwater puddles flora of the species of red list and
with the development of eco-touristic infrustructure will be increased environmental

protection awareness and development of eco-tourism will be supported.
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