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Cinnamomum japonicum Siebold./ Cinnamomum japonicum var.

-10-
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Ligustrum japonicum Thunb., Ligustrum lucidum W.T.Aiton., Ligustrum
sinense Lour., Liquidambar styraciflua L., Liriodendron chinense
(Hemsl.) Sarg., Liriodendron tulipiféera L., Lonicera japonica Thunb.,
Mallotus japonicus (L.f.) Mill.Arg., Paulownia tomentosa StDicd.,
Phyllostachys edulis (Carriere) J.Houz., Phyllostachys bambusoides
Siebold & Zucc., Pseudosasa japonica (StDicd.) Makino., Pseudosasa
hindsii (Munro) C.D.Chu & C.S.Chao., Pseudosasa humilis (Mitford)
T.Q.Nguyen., Pinus pinaster Aiton., Pinus taeda L., Pueraria montana
var. Jobata (Willd.) Sanjappa & Pradeep., Quercus acuta Thunb., Quercus
acutissima Carruth., Quercus glauca Thunb., Quercus myrsinifolia
Blume., Quercus palustris Minchh., Quercus falcata Michx., Rhus
javanica L/ Brucea javanica (L.) Merr., Robinia pseudoacacia L., Rosa
multiflora Thunb., Spiraea cantoniensis Lour., Spiraea japonica L.f.,
Taxodium distichum (L.) Rich., ®mdwgdog 99ao9dwyembo 56056
605 MM 300T5GH  30OHMBPL,  bobosm©gdosh  dbgdmogs
2300053 gdolL  (3929G°G0MM0 s 39bgMo3omwo)  Mbstoo.
A9L50sdoboE 50B0F6MO Lobgmdgdo M3 YD, FMEIEIOS s
0330000900905 GMbLEmMT0Mmgdmw BoGMEbmbYdd0. fo®dmogdbgds
sboswo  396mGH03MGmo 393000700  5POWMOMO30 S Ebm
§o63MTMdOL Lobgmdgdol dmbsfioergmdom, bmyxg® 30 3gbmbgdo
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dbowme vgbm  Ho®BmImMdoLb  dgmdbosbo  939bs6M9g00ms
Fom0m©agbowo. Goysb oliobo bolosmgdosb LMsno BMom s
9505¢00 300G MBO.

MMz §oMdmoygbowo dmbsizgdndo ag3oh39bgdl Labgmdoms
LoIMOZWO0 2oFMMBYMWO MR IbBJd0s: 35603Mbbgdo (Leguminosae) - 9
Lobgmds, (oxnwobgd®bo  (Fagaceae) 6 Lobgmds, 0oME3wm3gbgdo
(Poaceae) (om3mpqbowos 5  Lobgmdom, 3560HoLIdIGOms
Bgmolboolgdms mxsbgdo (Rosaceae & Oleaceae) 4-4 Labgmdom,
bowem  dodEGHLIdOMS,  393WolndOHms,  BoFZ0oLYIO®S o
©ox3bobgdOms  (Myrtaceae, Juglandaceae, Pinaceae, & Lauraceae)
mxobgdo  3-3 Lobgmdomss fo®dmagbowo. ©sbstBgbo 30 2-2 s
000 bobgMdOo.

Lobgmdmog0  d98s0y9bwmdom B3O a35M0s  dmbo
(Quercus L.) 6 Lobgmdom, 9339500330, 3300M ©5 RBLYMEMBLS
(Euiccalyptus L'Hér., Ligustrum L, Pseudosasa Makino ex Nakai) 3-3
Lobgmdom, 935305, &by,  Jowwdo,  gBsHo,  Jo3oo,
©0MH0MEIbOHMBO, B03F30, d53dM30 O AMSIWws (Acacia Martius,
Aleurites JR.Forst. & G.Forst, Cinamomum Schaeff, Eleagnus L, Juglans
L, Liriodendron L., Phyllostachys Siebold & Zucc., Pinus L., Spiraea L.) 2-
2, beagoe ©sbs™Bgbo 4350980 000m™ Lobgmdomass Fo®dmoygbogro.

dgbfogeomo  9gMdbosbo  d3gbatgaddo  sGgomyodo s
BomOHmPq69303MM0  sbsewobol  dobgzom  Lobgmdsms OO
Boffoeo  smdmbogagmobo®o (47  Lobgmds)  gergdgb@adomss
§om3magbowwo s bodudmowobgdmer 39046056 dEgbstgms 68%-ls
3950096L. BO©OMgm 5096M0399w00s 13 Lobgmds, s3bGHMswronMo - 5
Lobgmds, bIgEwms8wsBL30L306vE0 FoMdMTMdOLS - 2, 3005WsrEO
1 Lobgmds ( EooyMsds 1).
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©053M535 1. 396056 Labgdsms B3gdd o Foedmdmdol dobgogom

50dmbgEgm 5HowE Lobgmdsms LOIMZEY STMIOWIOMW0S
505 9MG™  OosL3MOOL  25OGb-293MEIMdIBY s Lobgmdol
5033@5300L dgLdagdEMdgdBY, 96599 50IMLOZMIm sHBoOLS s
53960L LBI3OMHM BrMErol FgEsMYd00 A3 50sEIAME Je0ToGME
306MHMdPdbg. PO. 5990030 Fo@dmBmdol d3gbscggdosb sFoMol
4530 B30l LsbsdoMm bmwdo ©MIobsbEBHMEM BmTsmgmdsdos
5996030l 500mbogmgm bsbsdommby go30Egwgdwmo Labgmdgdo (13
Lobgmdosb 10 53960308 s@dmbogergem  bobadoMmgdbgs
39303ILYON0).

b3905305H030300900@0  selsbodbagzos  brzoldoMs
®0330  (Pinus  pinaster)  ©HmIgoz  Br30L30605  bBmEwdo
Bo®u®o@0boool  domswro  3sB3gbgdgdoms S 2ogM3gegdol
BMHNM 59300300 bolinsm©ds.

LOLoEMEbEIM FGMEOTsmS FoME0Z0 Jeabiogo3s300l dobgwzom
Bo@u®5@0BgdME0-4539wMgdwo dg6dbosbo d3gbstgadowsb by
9396969900 Fomdmpqbowos 41 Lsbgmdoom (60.3%), dmBJgoo 17
Lobgmdom (25%), osbs 4 Lobgmdom  (5.9%), 3oqds 1 Labgmdoom
(1.4%) > 96535 farmgzsbo 4599646900 ©gMml ddmby dogrsbo
(059830) 5 bobgMdOm (7.4%) (OSYMSTS 2).
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=

=by =dmhdo = o> = Joemd = 3300

0530535 2. Bo@v5eobgde 39036056 8396sMgms gobsfiogngds babogmabeom
20®3gdob Jobggzom

A9LHo3w0 boEMHoBgdE 3gMHJb0sb Labgmdsms 94% s6vy
64 Lobgmds gmoErmgzsbos, bomem 6% 6w 4 Lobgmds ffofigmgsbo

(00590585 3).
[2I0TealOTCli TR 1ils M— S _7551333(?:5@63(%@6
fofigmgabo-1 fiasby — —
agmmenegsbo- 1 n
""'aama@aﬁgwg

fofzmgabo-3

0536535 3 . Bo@Mseobgdren 39636056 839Bstgms 3sbsfioamgds dommmyowm
Xo080080
0o0pob  Fo650(3969 fofigmgsbos 3 Lobgmds  (4%),

0565003909 BMOEMzsbo 29 Lobgmds (43%),  BmomEd33960
B0m3z960 34 Lobgmds (50%), begom gmmmerdiggbo fofigmgsbo 1
(1.5%) Lobgmdoss. BabgzMo FoModfzobgs 1 (1.5%) Lobgmds.
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53000l Br3zobdoMs Bbmmdo Bo@o®gdrmo  dMsgswfieosbo
Lo0bGHOHMEJ30m,  Los3Er0do@obogom Fologrgdol s B39l dogH
Bo@oMgdmeo 3393900l dobggom, Bo@Mowobozos  (9bvy
LobgMdsms 939 MEds) b sMOL Mibm FomBmTmdol digbstgme
sbogn, 99330 2oMgdm  300HMdYdTo  5O3GHOE0s,  BMo-
239630006985,  Y43530Mds,  boymRALBIMOsOMBDs,  2oTMOZEGdS
09LE0MS > 393IEIEOIMSO OO FOZMBEIWYOS 5©5d0sboL Botggzols
2456909.

d9LHog3w o dgmdbosbo Labgmdgdol bofloerdo, mzombsmgligdols
239630006905 bgds g I3gbodol  0My3wog, Zobxol  d39d.
Bofoedo, @gs  93gbotolgsb  dmdmMgdoom.  olbobo  sbygzg
206Lbgog9dwo 00MY3MEMY0YHO 0530190996MH50gd0m
bob0omgd0sb s Fglisdsdola oblibzs39dwgms© 3M(39wYd06 s
J360s6  (396mBgdL.  ZoMMmdoms  Fgodwrgds  F99IR0  XJIBIOO
2409moymb:

1. Lobgmdgdo wbgs 9693w gd0sh  3939BH9E0MIM©
39696030,  ©g36056 MmO  sA0E™MdMm03 olg MEbm
63 dMdOL Lobgmdgdl s Jabosb 00mJdol Lyygms OXYBIOOU.
006036 xamxdo  ghmosbgds 4 3500Lb  (Amorpha L,
Phyllostachys Siebold & Zucc., Pseudosasa Makino ex Nakai., Pueraria
DC 2 mxobob (Leguminosae, Poaceae) 7 babgmds: Amorpha fruticosa L.,
Phyllostachys edulis (Carriere) J.Houz, Phyllostachys bambusoides
Siebold & Zucc., Pseudosasa japonica (StDicd.) Makino., Pseudosasa
hindsii (Munro) C.D.Chu & C.S.Chao., Pseudosasa humilis (Mitford)
T.Q Nguyen., Pueraria montana var. lobata (Willd.) Sanjappa & Pradeep,
Fomgob 5 Lobgmds 8590305, 1 osbs ©@s 1 dmBdo. 6 Lobgmdo
503Mbagego sHoM0s, 1 BM. 5896M03mwo.

X3MB00  259M05690mo  bobgmdgdo  bolosmgd0sh
5POMdM03 605 MG  3wodoGMMo  3oMmdgdol  doTsMm
3Q3339300m,  3mb3MbEMbsM0sbmdom s  spMgloemdoo.
05003900 63wJ0056 3939HO30IMS© Fgu30L sdMboge®om ©s

-15-



86056 3mOMIL, HMIwgddoi Lbgs 939bstggdl mFocmo dgofgze.
59mMxs IHO3EIds ML’ s 3939HO30YIMS, JobLs3MMNMIdOM
BIOMSS 2393039 gOM0 630b603bols 00809ds69
A9IO0GHMMH0gdDBY. 390 5E30WHE  IMO3MEIYds  Bgbgol
59mboghgdom,  MgOML  ©oxnglgosbgdom s  mglwom.  0yo
gnomedggbo bgosds 93gbstgs, MHmIgmog Loymwgbs 0ggbgdl
bbgo 839656990 s Bzl 96 FoMEHM oo  J9B3005MYB,
5659900 05obM3560 LogsMOl gobz0moMBLSE.

2. Lobgmdgdo Mbzo@ IMO3wJO00 s 5EYOWMOMOZ0 S
mgbm  Gomdmdmdol  d3gbotggdmsb ghmo  Jdbosb  39bmEGHoIMme
3938069gdl. Bolido 4o9MH05bgdMos 16 Lobgmds: Acacia dealbata Link.,
Acacia melanoxylon R.Br., Acer negundo L., Ailanthus altissima (Mill.)
Swingle., Albizia julibrissin Durazz., Aleurites cordata R. Br. ex Steud.,
Aleurites fordii Hemsl. /Vernicia fordii (Hemsl.) Airy Shaw., Buddleja
davidii Franch., Cinnamomum glanduliferum (Wall.) Meisn.,
Cinnamomum camphora (L.) ].Presl., Cryptomeria japonica (Thunb. ex
L.f)) D.Don., Lespedeza bicolor Turcz., Lonicera japonica Thunb., Rhus
javanica L/Brucea javanica (L.) Merr., Spiraea japonica L.f, Robinia

pseudoacacia L.

dm39dme X353d0 2399600056900 Lobgmdgdo
965310056 3939(HONME ©d 3IB6IPIONWIE, fobs XaIB06
39006090000 6530900  93MgLO0MEXMdOm  2o0Mm0MBY3056. Lobgmdsms
00 boffoemo (11 Lobgmds) o@dmbogurgm sBow®mos. 10 Lobgmdo
Bnomed339b0s, 6 35003569, G50 FaMol ghmo Fofizmgzgabos.

3. Lobgmdgdo  IM93wgd0sb ©gws 93gbstggdol oMy3zwrog,
Deaxg® 1o305m© Mbze, Lb3s LobgmMdgdmsb Fgosd 396mE03MO
393006MHgddo o 3039w gd06  3MEE030M900L  SYOWGIOLD
ddmMad0m. 50bodbmw xaxdo 9Mmosbgds 30 Lobgmds:  Juglans
cordiformis Wangenth. /Carya cordiformis (Wangenth) K. Koch., Catalpa
speciosa (Warder ex Barney) Warder ex Engelm., Cedrus deodara (Roxb.
ex D.Don) G.Don., Daphniphyllum macropodum Miq., Elaeagnus
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umbellata Thunb., Elaeagnus pungens Thunb., Eriobotrya japonica
(Thunb.) Lindl, FEucalyptus cinerea F.Muell ex Benth., Eucalyptus
globulus Labill, Eucalyptus viminalis Labill. Gleditschia triacanthos L.,
Hovenia dulcis Thunb., Juglans ailanthifolia Carriére., Juglans
ailanthifolia v. cordiformis/ uglans cordiformis Wangenh/ Carya
cordiformis (Wangenh.) K Koch., Ligustrum japonicum Thunb,
Ligustrum Iucidum W.T Aiton., Ligustrum sinense Lour., Liquidambar
styraciflua L., Liriodendron chinense (Hemsl) Sarg., Liriodendron
tulipifera L., Mallotus japonicus (L.f) Miill Arg., Paulownia tomentosa
StDicd., Pinus pinaster Aiton., Pinus taeda L., Quercus acutissima
Carruth., Quercus palustris Miinchh., Quercus falcata Michx., Rosa
multiflora Thunb., Trachycarpus fortunei (Hook.) H Wendl, Vitex
trifolia subsp. litoralis Steenis. 9m399)w X3MR00 A99O0056gdwEN
LobgMdsms oo bsfowo FMegargds glErol bodwgowgdom. 12
Lobgmds  Bood)3569s, 18 gmomedsgzgbo.  odog 90IMbogergom
506 Lobgmdsms LoFoMmdgs (14 Labgmds). dgmeg sy by dmob
7 Lobgmdom BMH. 5996035, Igusdgbg s3LEHME0s (3 Labymds).

4. 9396569900 Mb3500 IHZ3Yd0s6 FbMEPME IS I3gbscOL
0633003, 96 2500056 399 E030M900L 5 H0EPO0EIB s 96 Jdbosb
30bmbgdl: Akebia quinata (Houtt) Decne., Berberis levis Franch.,
Cupressus lusitanica Mill, Cudrania tricuspidata/Maclura tricuspidata
Carriére., Deutzia scabra Thunb., Hydrangea macrophylla (Thunb.) Ser.,
Laurus nobilis L., Quercus acuta Thunb., Fatsia japonica (Thunb.) Decne.
& Planch., Quercus glauca Thunb., Quercus myrsinifolia Blume., Spiraea
cantoniensis Lour., Taxodium distichum (L.) Rich., Thea sinensis L.,
Wisteria sinensis (Sims) Sweet. {o®3mpgboo 15 bobgmdosb 12
203MLagego sHoMOs.

33930l 30b9d0sb 250030bstg Rggbomgol
360936900m3z0605 b Lobgmdgdol doge dgddbowo  (396mBbgdoL
F9lfogams, LobgmdMog0o 8935y bEMdoOlL s FozMEgIEgdoL balinsmols
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o090,  O®MIgwdos  osdfyzgBHo  96083bgemds  dgMdbosb
939656990L 9b0F9do.

4. Bm30L30M5 5350l EBEMBOLS S JMMSI—dMM(339d0L
99mM3000 BoBM3gbmbgdo

0mbgdMo3 AY99oL Logomoggenmdo A&9m0GMM00L
osbemgdom  1/3 bsfoewo  (32-35%) w930305.  Fomgob oo
M39BHILMBS  doMHIMEO  BYggdos, MMIgEms Bo@MEgbmemyon®o
LAHOMIEHOOL  Bodmygorodgds  ABbMOE0gmEs  boba®deogzo
396M0mob ds6dowby. doMgwymo ¢gggool BmMIs30gd0l 3bgdMm030
36950l BoMagddo  93b39ds  Mmgdomo  (foMdmgdwyero,
d9MmM5@0) GYggdolL BMMBs309003. oMo  BHYggdol EOHMIdOm
(fo00mgdw)  GYRee @ (BYoL-893pmd  d3gbsOgMdaE
GHOBLBMEOTo300L 3OM39U900 EIPBJSOs s BHGBLRMOTOMIOMO
(09m650) d39bsmgmemdols fotm3mdoygbgwoms NN
09HOLIYBHOO  AORBIOMMZES 493905369 Lomzmbggddo,  Gog
doM0MOEIE  3963306MHMds  doMgmwo Yol  I3gbscgMErmds By
(30@™MEgbmBgdby) 505305606  IMz0edBGH03ds  MOBYmBomMTS
b90mddggdsd  (BHYol  MHILMELIBOL  FoOFoMDYOMO  STMPIDY,
bobEgdm F6o, bgwmgbmmo bobds®o &yqdo, Gygdo s badygzatby
dobom®o 306EHY30L dmz9d0L FmMHalMRJdMds s BbZY).

3Mbgmol Esdemdby — 3939D9 s dmobfiobgdby (ymes3-
0mM(33900g)  oLbBHMOoME  Fodbwdo  xgH 303 BIMOOMO
30GICEIOMES  FYOIOo  LYBAOM30INWo  ©>  FgHYwo
BIONMBMNEMZB0 GYggdo, Gmdgems d90s0a9bwmdsdo {fodyzsbo
300 9306 Fodewl (Castanea sativa Mill.), Goggwl (Fagus orientalis
Lipsky), 3s6030b0b 9mbols (Quercus hartvisiana Steve), gogbgL (7ilia
caucasica Rupr. ), @oogsbl (Prerocarya pterocarpa (Michx.) Kunth ex
Iljins), bwy®dsk (Diospyros lotus L.) ©o Lbgs. ©@©gobsmzgol oFo®ol
b30L30605 bmedo ©s LoghmmE Jmebymol  ©sdEMdHy 59
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3Y9900L 1o gLo boffoero IgmMoo IEIEmgdom, dgmMowo MEbm
o603 dmdol  dognobmgzbgdom, dgMdbosbo bggdoms s dMBJgdom,
©MHM39M0  8gmEe©o  BoEMEgbmBgdomss HoMmdmmagbowo, Mo
360HM3M969H0 dmJdggdom ML 2sb30MHMdYdMO. doMgMEo
06906030  (BHYggool  @sdsboliosmgdgEro  Labgmdgdol  gMgMEo
930933odgoo  Fgdm@Bgboos  BPbRUEOIE  33M33W
39O0GHMMH09dDY.

B30bL GogH De30L30Ms 5FoMOL  EIBOWMBIPOLS s JMEISI-
0mM(3390%y  Fghbgme  gmEo  3bmBgddo  sofig®oo s
2309mgmz30os 11 bs33eg30 Mmd0g]Eo.

4.1. Jmdegorol EIBEMIOL ©S §MMSI-dMME3gdOL IgmMIEO
30¢M39bmbgdo
JM0gm0ol EadEMdBY s JMOS3 dME(3390DY Bo@oMmgdmwo
33293990L 89©0035© 353mgmg0eos 6 I3965MNwo ©IXYIBIVS:

1. 9396ogmemo  oxJMBIDS  003mbyo  3M03EH™IgMO0L
(Cryptomeria japonica) ©30bsb@Hmdom;

2. 93gbsmgmmo  ORPMBIOS 93395033 JO0L (Eucalyptus
viminalis, E. Globulus, E. cinerea) o30bs6@mdom;

3. 9339690970 IXABIOS 3OYJoxmgm@ols  (Cinnamomum
glanduliferum) s 36M03GHmdgmool (Cryptomeria japonica)
©M30656@Mdoo;

4. 939656090 X FMBIOS 003mbMEO Boo398 (Phyllostachys
bambusoides) ©™IobsbEMdOm.

5. 939bstgmMeo  IXABJOS  dmbm d53d030L (Phyllostachys
edulis) ©m30bs6EMd0m.

6. 93965090 IxFMNBIVs FoHBobBmmms IMbol (Quercus
myrsinifolia), 9w)6Yobol (Alnus glutinosa subsp. barbata) s
053mbmMo 3603E™AgHools (Cryptomeria  japonica)
dmbsfowgmdoom.
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4.1.1. 83gbs6rgmemo IR AMIBIOS 053mbmMmo 3Ho3EmIghools
(Cryptomeria japonica (Thunb. ex L.f)) D.Don') md0bs6@Hmdoom.

50bodbmmo  BHMoGHMMos  9JdMIMIL  Jmdegomob
©o0WMdBY. B30l ©Mbosd 17-29 3 Lodswol  gsMyegddo.
36O 50fgMgd0 Bo@o®s GPS-00 dmbodbwmen T733234/4633105;
T 733472/4633242; T0733509/4633134  3:06MH©0b53H30L  Fme0b.
99L3MBoEos 35399, B0oIY0 LYUESOS J9BZ30MMFdNMEO. 50boTbE
3900GHMMH070Dg b0 bo3960lL 20-056 Hengddo AsbbmE oy
5Mbgdol 4993965, 5@AOMMIM030 LobyMdgdOL doMoMOEs© Foxgwol
(Fagus orientalis), GEbowol (Carpinus caucasica), 3560300 dmbols
(Quercus hartvisiana), Hm©EMEOIBbOOMbGd0L (Rododendron) sbgbgs
©5 933950330l (Fucalyptus), 3603@mIg@oobs (Cryptomeria) o
36Mdoxm®ob (Cinamomum) 3¢0sb@5309d0b 45d9690s.

80-0060  iemgdol  Bdmeml  d3zggebsdo  d0dobstg  ddody
LME305EO 93mb6mT03MH0 09 3M¢0E03M0 TEYMBMIMBOL oM
50b0odbmm  BHIOMGHMOH0gdbg 35996900 3¢sbEOE0gdoL  ohgbzs
©50fjg™. ©IFMIROMPUL; 33OIL ©d JoHMZIdYE 3bs3390090bY
3ROWMOM030 @S vgbm  Go®BmImdol  Lobgmdl  dmGol
30b637M96g0wo  HMogEm™MdOL  300MdYdT0,  056EIMIBMdOM
BeOIoOPRwo  ofbs 55633090 3OOV IXFIBIOIVO,
H0Igddsg 99@bo3Egds® LGB0 MEmO boliosmo doomm. bo3zegg

®d099Bbg s0fgMoeos 99890 33gbsdgmao Lobgmdgdo (3b®. 1).

gbGomo 1
053069960 36003@HMgMH0o0l (Cryptomeria japonica) mIobsbBmdoo 8gdobowo

93965690 ©sxaMRBIBOL LobgmdGHogo 39850a9bmemds

bsbgmds ©58 bobgmds 58
3M0B 3038

QO5X3IBIOOL ©5IHBOsMIOIWO - ©MEEIEG0 Lsbgmdgdo

Cryptomeria japonica (Thunb. ex L.£) D.Don; 5 Lonicera japonica Thunb

Frangula alnus Mill Hydrocotyle ramiflora Maxim.

~NIENIN~

1
Hedera colchica C. Koch. + Hydrocotyle vulgaris L.
+

Lespedeza bicolor Turc Smilax excelsa L.
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sbmEzoMgRrmo bsbgmdgdo

Acalypha australis L. + Microstegium japonicum (Mig.) | 1
Koidz
Ailanthus altissima (Mill.) Swingle 1 Microstegium imberbe (Ness) | 1
Tzvel.
Alnus glutinosa subsp. barbata (C.A.) 1 Miscanthus sinensis Andersson 1
Blechnum spicant (L.) Sm Osmunda regalis L. +
Carpinus caucasica Grossh (Carpinus betulus L.) + Plantago major L +
Centaurium tenuiflorum (Hoffmanns. & Link) | + Poa annua L. 1
Fritsch
Cinnamomum glanduliferum (Wall.) Meisn 1 Poa compressa L 1
Cinnamomum camphora (L.) ].Pres] + Prunella vulgaris L. +
Commelina communis L. 1 Preridium tauricum V.I. Krecz 1
Corylus avellana L + Preris cretica L +
Dichroa febrifuga Lour. + Quercus hartwissiana Stev. +
Erigeron annuus (L.) Pers + Rhus japonica (Rhus javanica) +
Erigeron Canadensis L. + Rubus caesius L. +
Eucalyptus viminalis Labill; 1 Rubus serpens Weihe ex Lej. & | +
Courtois
Euphorbia falcata L. + Rumex acetosella L +
Euphorbia peplus L. + Senecio sylvaticus L +
Euphorbia stricta L. + Senecio vulgaris L. +
Fragaria vesca L + Setaria faberi R.A.W.Herrm +
Hypericum androsaemum L + Setaria  intermedia  Roem.et | +
Schult.
Juncus eftusus L. 1 Spiraea japonica L.f. 1
Juncus tenuis Willd. 1 Thelypteris oreopteris Sloss./ | +
Oreopteris Iimbosperma Holub.
Leontodon hispidus subsp. hastilis(L.) Corb. + Trifolium diffusum Ehrh. +
Lespedeza striata (Thunb.) Hook. & Arm. | 1 Trifolium echinatum Bieb. +
(Kummerowia striata (Thunb.)
Lysimachia japonica Thunb + Vaccinium arctostaphylos L +
Mentha aquatic L. + Verbascum blattaria L. +
Mentha pulegium L. + Viola prionantha Bunge; +
Microstegium viminDicm (Trin.) A. 1 Viola reichenbachiana Jord. ex | +
Boreau
bsglbgdol Lsgs®o
Calliergonella cuspidata (Hedw.) Loeske 2 Polytrichum  strictum Menzies | +
ex Brid.
Odontoschisma denudatum (Nees) Dumort. 2
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GAMO3 9dmbs9dgdo 23063960900 3M03EHM™IgmHogdol
QOXYIBIOd0 5OHIOOWOos 65 Lobgmds, omsb sEYOWMdMmo3z0s 33,
boe mgbm fo@dm8mdol 32. 996Md60sbgdo  Homdmoagboeos 15
Lobgmdoo.

R0GHMEIOMWMaonHo  Bowobo:  Fgmes©o  Bo@mEgbmbol
0053500  LBodMMZgEo  0oOHMLMIMOZ5  OBIMHIBEOMIOME0S.
30039 §390560Ldo (bodogom bodsweng 20-25 3) 2505@MbgdE0s
3603¢Mdgemools (Cryptomeria japonica) ob 3063900 gaH9d3wsm9d0
HIwgdog 9mFOol 49oMbs. godm3zgmoos dgmeg J390s6vLog
(Lodngom  Lodomerg 5-10 9), GmIgerog 36003@™dgMHoob,
933503G 0l Qo 36MFonmOOL 39005396 3m6d90%g
3963000060930 93H993¢5Mgd0m, 13000650910 FMBMLII0MS S
39130l 59MbsyMHxd0mss HoMdmygbowo. w0sbgd0Esb s0lisbodbsgos
935w 0ox0 (Smilax exselsa), 053mbME0 3bGSGYs3s (Lonicera japonica),
3Mebymo byom (Hedera colchica), 6mIgwoE X 3wI390580 9393yl
Jabob.

doobgmo boge®o (AgLsdg 0oMbo) bo3dom  LwybEoss
396300000900, BoErsbmzsbms  3MMYJ30Mwo  EIBIMMEMDS
osbwmgdoo  30-35%-L 9o gbl. §odyz9b Lobgmdgdl BmMol
33b309%s:  3oOmzmGowyg (Hydrocotyle ramiflora), gOH»fHeomgzsbo
0030Job6s  (Poa annua), 0530mbmG0 Lsdy~m®os (Lespedeza striata),
B39m9egd®ogo Lodynes (Trifolium diffusum), 005 5©{0wqddo 30
9053905 5Mmgdmyzog0mg s AByob oo (Viola prionantha, Viola
reichenbachiana), godgcob 0m®fo (Setaria faberi), @yoL ToMfyzo
(Fragaria vesca), dosbgdo (Euphorbia) s Ubbgo. bgoos
Homdmoagbowo gfitol 43006 (Preridium tauricum).

6050l Bgs30M0  IGFsMMEos  boglol  Lbgobbgs
Lobgmdoor:  Calliergonella  cuspidate, Odontoschisma denudatum,
Polytrichum strictum.

069060350 965bEEgds s BmEgdMEro 395mBol domomso
3mbol dgddbsdo dmbsfoergmdsl 0gdmemdl 8 bobgmds: Cryptomeria
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japonica, Frangula alnus, Hedera colchica, Lespedeza bicolor, Lonicera
japonica, Hydrocotyle ramiflora, Hydrocotyle vulgaris, Smilax excelsa
(@O, 4). 50y0WMdOO30 BWMOOL JgdgbEJdo POM-MOMMO
935993womgdomss  JoMmdmygbowo:  3sGmgolol dwmbs  (Quercus
hartwissiana), 35335L06O0 Gabows (Carpinus caucasica) QS oSO
dms30 (Vaccinium arctostaphylos). Logos®omom@ domo  bodisotyg
2306306MmdgdMwos ghmo IbGog bgd39bsMgms  0oMMlol  Fmoz56M0
LdMEOZIOL 350053930 MBO0 A3M(39Mo IPROPOEZ0m ©
dgmMg dbMog dbbgoggbs GJmbobo 30MmEyYzol dmggdoom. sbg39
Q050 dgbg9Mowwmdom  bolosm@gds  vsbm  gEmMol
§o0mogbergdo:  Joxgmol by (Cinnamomum camphora) o
bgdytowo  (Ailanthus  altissima).  Om@Egdmewo  939bsmgMEo
QOXAIBIOOL 5B5eroBo Loggmdzgel a35d¢g3L, 3035M9MM™, Mmd
0053530 9YOMIM030  FGwm®ol  FoMImIoagbargdols
3BoA™MEIHMBMOHO HMEO STo0EIdS.

QOXAYBJd5d0 30H9HOE0s 00IMbogEgm sBomMo
o3 dMdOL, 3mOEHIEDoLIIMMS X sbOL oo, MW EHWOHOED

fobamo Lobgmds Dichroa febrifiiga

4.1.2. 339656970 IRJMIBJOS J339¢03¢goob Eucalyptus viminalis
Labill,, E. Globulus Labill, F. cinerea F.Muell. ex Benth.)

©™30b56EMdoo.

153330 MB0gIEBHO 8GOSMIMBL JMdMEgmdo, Jmdwyegool
dgdmgwomo  gbol Fodibgbs Tbotgl. Logzwrgzo Mmd0gJAHO 35399

D30l ©mbosb  9-18 3  Lodsmeool  gobawgddo,  GPS
3MMEobsGgd0s:  T732846.16/4632983.63; T732633.16/46329008.23;
T732632.61/4632844.06; T732669.55/4632817.34.

5ffgOgd0b  89©gpo@  390m0gzgms  83bsMgms  @IRAIBYOS
93350340 (Fucalyptus viminalis, E. globulus, E. Cinerea)
©MI0bbBHMOOm.  50b0dbMwo  0sbsboBMYsMgdol  F3gbstrgms
Lobgmd®mogo s  MsmEgbmdMmogo  Fgdoagbermds  goblibgsgzgds
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3M03EMdgmool

©Md0bsbEHMdom

0565L5BMYP5EMGOOLY6 (3bHoro 2).

50H9MHowo

9396569

GbAowo 2
03350033900 (Eucalyptus viminalis, E. globulus, E. cinerea) om30bsb@mdoo

89gdbogro d3gbstgmemo sxaMBIBOL LbgMdMmOZ0 89050 beMds

Lsbgeads 5@ | Lobgmds ©5%
3™ 3™
. a.
X 3IBIOOL ©3F5H350501989¢0 - MF0bBEHO LabgMdgdo
i Miscanthus sinensis
Eucalyptus globulus Labill 2 Andersson 1
Eucalyptus cinerea F. Muell. ex Benth 2 Polygonum perfoliatum L. +
Paspalum paspalodes
Eucalyptus viminalis Labill 2 (Michx.) Scribn./ Paspalum +
distichum L
Cinnamomum glanduliferum (Wall.) Meisn Kyllinga gracillima Migq
Acacia dealbata Link 1 Cyperus esculentus L.
Frangula alnus Mill + Lonicera japonica Thunb
sbmEgo®ydmmo bsbymdgdo
Aira elegans Willd + Lobelia urens L r
Aleurites fordii Hemsl./Vernicia fordii ,
(Hemsl,) + Lolium perenne L. +
Alisma plantago-aquatica L. Lolium rigidum Gaudin
Bellis perenis L Lotus palustris Willd
Capsella bursa-pastoris (L.) Medik Lythrum salicaria L
. . Microstegium japonicum
Cardamine hirsuta L + (Mig.) Koid. 1
. Microstegium vimineicm
Carex riparia Curt. + (Trin,) A(.g Camus 1
Myosotis palustris (L.)
Castanea sativa Mill r Nathh./Myosotis scorpioides | +
L
Cichorium intybus L. + Nasturtium officinale (L) +
R.Br
Cinnamomum japonicum Siebold ex Nakai/ . .
Cinnamomum tenuifolium (Makino) * Oxalis corniculata L *
Conyzanthus graminifolius (Spreng.)/ Paspalum thunbergii Kunth
Symphyotrichum graminifolium ’ ex StDicd *
Perila nankinensis (Lour.)
Corylus avellana L. r Decne/ Plectranthus +
scutellarioides (L.) R.Br.
Crepis setosa Haller f. + Plantago major L +
Cryptomeria japonica (Thunb. ex L.f) D.Don | 1 Poa annua L. 1
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Cyperus badius Poir + Poa pratensis L.
Polygonum thunbergii
1 L
Cyperus longus ’ Siebold & Zucc.
Daucus carota L. r Foly; gonum hydrop per
L./Persicaria hydropiper (L.)
Duchesnea indica (Jacks.) Focke + Prunella vulgaris L.
Preridium tauricum V.1
Ery L.) Pe
rigeron annuus (L.) Pers + Krecz
Erigeron bonariensis L. Ranunculus muricatus L.
Filago arvensis L Ranunculus sceleratus L.
RA I
Filago gallica L. . ododendron luteum
Sweet.
Frangula alnus Mill + Rubus anatolicus Focke
Galinsoga ciliata (Raf.)/ G. quadriradiata . Rubus hirtus auct./Rubus
Ruiz & Pav proiectus A.Beek
Galinsoga parviflora Cav. + Rumex pulcher L.
Gnaphalium affine D.Don/Laphangium
affine (D.Don) Tzvelev + Sambucus ebulus L.
Gnaphalium luteoalbum L./ Laphangium , .
S J/ L.
Iuteoalbum (L.) Tzvelev * eRecio vigans
Hedera colchica C. Koch. + Setaria faberi R.A. W.Herrm
, , Setaria intermedia Roem.et
Hydrocotyle ramiflora Maxim. 1 Schult.
. Sisyrinchium septentrionale
Hydrocotyle vulgaris L. 1 E P Bicknell
Hypochaeris radiata Falk Smilax excelsa L.
Juncus effusus L. Spiraea japonica L.f.
Sporobolus fertilis (StDicd.
Juncus tenuis Willd. + porobolus fertilis (StDicd.)
Clayton
Lamium purpurDicm L. Typha angustifolia L.
Lepidium campestre (L.) R. BR. Vaccinium arctostaphylos L
Lespedeza striata (Thunb.) Hook. & Arn. .. .
1 Vicia lathyroides L.
/Kummerowia striata (Thunb.) Schindl. fcia latiyrotdes
Leucojum aestivum L. + Vicia sativa subsp. cordata
bogligdol bogato
Calliergonella cuspidata (Hedw.) Loeske 2 Polytrichum strictum
Menzies ex Brid.
Odontoschisma denudatum (Nees) Dumort. 2 Sphagnum cuspidatum
Ehrh. ex Hoffin
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9m399Me 939650900 OXYBJO580 50igM0oos 90 Lsbgmdols
93396569. Bo0b 5POWMIM0305 36 s b [oMIMIMdoLsy 54

Lobgmds. dgegbosbo 83ggbatrggdo  Fo®dmaqboos 17 Lobgmdoom,
565MmBgbo 73 Lobgmds 30 dowsbmgsbo 9i39bsMgs.

R0GMEI6MMy0»Ho sbserobo:

R0G™MEI6MBOL F063500 LodvIM3gEo EORIOI6E0MIOME0s MG
J39056bo, 30603900 J3g05MHLo  BMEOIoMIdos 20-30 3-8y
Lodomol 9335¢033d0L (Eucalyptus cinerea, Eucalyptus globulus,
Eucalyptus  viminalis) 09m3IOoL  4o000bgbowo  gabgd3dwemgdom,
HIwgdog ©MIobsbEHme  damdstgmdsdos. dgmeg  Jzgostylido
om3magbowos 0s3mbmdo 3003@GmIghos (Cryptomeria japonica),
933500330l Lodo  bobgmds (Eucalyptus cinerea, E. viminalis, E.
globulus), 36Owdogm@o (Cinnamomum glanduliferum), 0530mbME0O
Jogmeol by  (Cinnamomum japonicum), &wbym (Aleurites fordii, A.
cordata), bg30gwo (Frangula alnus), 9g6Jsbdsgo o35300 (Acacia
dealbata). 9ODJM0 9559935619300 Podmopqbowo
30MM0gabmwo  bobgmds B3zgmwgdcmogo fodwo (Castanea sativa).
d053900  LOdMM39e0L  35e5T93OMEIMdS  FOMOW0S Qo
230BLoBE3Megl 439 0oMgdol dggbotgms  LabgmdMog
3995009,96Mdsb 5 LEHMMIEHEOSU.

93009y  (Bgmeg  0560bo)  FoMdmagbowos  JoMOMII©
wosbgdom.  23b309ds  g3vwwodo (Smilax exselsa), 053mbmGO

3bOs@Ysgs (Lonicera japonica), 3mewbw@o Lwom (Hedera colchika)
3963M9G0WGBMMNMs dmoymbmdo (Polygonum perfoliatum).
9399 3bsbEBMYoEMdIT0 dogobmzabo LagstMo (gLsady
056M0) 29Bsfoegd Moy 8339 3M50B0MO®. GodEMdMOzo©
090 005 (439¢194oLogob mMo30LvBsE) 5R0EYdT0s Fb30mMaMgdMEO,
Boo@ 9505¢ 30:M9J30ME IBIOWYEMBL S0fig3L. F9dsagbarmds
36905, 5006035705 MMYMOE MOHOYIBMOo, 0y MEdbm bobgmdgdo.
33b3gds oM BHOL  (3oL3oedo) ™GO Lobgmds  (Paspalum
thunbergii, P. paspalodes), mwbdg6aol 3meogmbmdo (Polygonum
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thunbergii), 536513356 Lodo Lobgmds (Cyperus esculentus, C. longus, C.
badius), 3owoobys (Kyllinga gracillima), md®mf393ws (Solidago
virgaured), w00 (Ranunculus muricatus), 96500560  ds0d
(Ranunculus sceleratus) ©s 36535¢00 bbgo (gbG. 5).

6050530l Bgs306H0 89¢)-b531905 BIGIM0s 3 Lobgmdols
bogboor  (Calliergonella  cuspidata, =~ Odontoschisma  denudatum,
Polytrichum  strictum), bmom  s6Obgdo  Lgogbmdol  bsgbgdoom
(Sphagnum cuspidatum).

9053560 LadMM3zqwol 99dddbgro  Lobgmdgdol d+9d9dM030
23065bEgds LmbiGos, 4986M3¢gds doMOMOIE MZ0MbsmMgligdols s
39130l sMbsgs®om bgds.

00bodbme  oxaMRgOsdo  sofigMowos  sbogro  vsbm
§o6M38md0ob (930319000) bobgmds - Lobelia urens.

4.1.3 339656030 ©sx3MBIOS 3OMJsaw@ols (Cinnamomum
glanduliferum (Wall.) Meisn) s 3603@mdgmools (Cryptomeria japonica
(Thunb. ex L.£) D.Don) m30656@Hmdom

15330930 Md0gdHO FEIPIMGMBL JMdMEgMNTo, Jmdwyegool
dgdmgwomo  aBbol  dotrxggbs  Tbotgl.  MdogdBHo 35395, bwzol
©Mbosb 13-15 3 Lodswol GsMywgddo, GPS 3mm®mEobs@gdos: T
732747/4633247; T 732702/4633002; T 732986/4633080.

50b0dbE Mmd0gABg3 Imbs M93mbmlizoMgdEo 331939,
2393905 GHMbLYIEJd0 Lbgsolbgs B0dsMMMEGdOm ©s BoGIMOS
d9mOH©0 396mBbol LobgMdMOZg0 T9oa)bErMdOL  os@PgMs. Bgdmom
20f9M0  Mmd09JB0mb dgamgdom LobgmdMogo 9gdsyqbermds
9655 3O0EIM0, LHLESSS 396300000500 doeobmgzgsbo Loge®o
(@b®. 3). bs3zwg3 ™dogdAHBg 2a3b3gds  Lo®abssgg sGMbgdo,
OH0Iwgddos 2963000090905 LRsabmdol  boglbgdo  (Sphagnum
palustre),  BoGHoBHgoLgdGbo  (Polygonum),  9o3MmbGH9a0wdgdo
(Microstegium) ©s oo (Juncus effusus).
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3gbAowo 3
3OMIomm6ol (Cinnamomum glanduliferum) s 36G:03¢mdgGools ( Cryptomeria japonica)
306563 Mmdom 8gddbogro dgbstgmmo sxamBgdoL Lsbgmdmogz0 8gdsgbermds

Bsbgmds 58 Lsbgemds 2]
3703 303
05X3798900l ©595b510smIPOYMO - EMB0BBE0 Lsbgmdgdo
. Cinnamomum glanduliferum

Eucalyptus cinerea F.Muell. ex Benth 3 (Wall,) Meisn 3

Eucalyptus viminalis Labill 3 Frangula alnus Mill +

Cryptomeria japonica (Thunb. ex L.f) D.Don 2 Lonicera japonica Thunb +

sbmEzo®gRdrymo labgmdgdo

Alnus glutinosa subsp. barbata (C.A.Mey.) + Poa annua L. 1

Andropogon virginicus L Poa pratensis L. 1

Carex remota L . Pol lygonum h ydro'pz iper L./ .
Persicaria hydropiper (L.) Delarbre

Cinnamomum japonicum Siebold ex Nakai .

(Cinnamomum tenuifolium (Makino) Sug. * Polygonum perfoliatum L. 1

Commelina communis L. 7 Polygonum thunbergii Siebold & .
Zucc.

Corylus avellana L. , Po]y'gonym persicaria L./ .
Persicaria maculosa Gray

Erigeron annuus (L.) Pers + Preridium tauricum V.1, Krecz 1

Erigeron Canadensis L. + Rhododendron luteum Sweet r

Eucalyptus globulus Labill 1 Rhododendron ponticum L r

Hydrocotyle ramiflora Maxim. + Rubus anatolicus Focke +

. Rubus hirtus auct./Rubus proiectus

Hydrocotyle vulgaris L. + A Beek +
Rumex acetosella subsp.

Juncus effuses L. + acetoselloides (Balansa) Den Nijs/ +
R. acetoselloides

Miscanthus sinensis Andersson + Senecio vulgaris L. +

Microstegium viminDicm (Trin.) A.Camus Smilax excelsa L. +

Nymphaea sp. r Spiraea japonica L.f. +
Thelypteris palustris (A. Gray)

Osmunda regalis L r Schott /Thelypteris confluens +
(Thunb.) C.V.

Oxalis corniculata L . Thel yp[erljs ‘ oreopteris  Sloss./ | +
Oreopteris Iimbosperma Holub.

Plantago major L + Vaccinium arctostaphylos L r

bsglbgdol Lsgs®o

Calliergonella cuspidata (Hedw.)

Sphagnum palustre L + Loeske 2

Odontoschisma denudatum (Nees) Dumort. 2 ;2{;‘;””]1 um strictum Menzies ex +
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153393 Md09JGDY Ly s©FgH0E0s 46 LobgMdS. ORYMBIOS
Jo60magbowos 25 53mGm096vmo Lobgmdom, ©sbs®hgbo 21 30

Mbm HomdmBmdolss. goblbgsgzgdom Bgdmm sofig®owo 39bmbgdobs

039099 OXRMBIOST0 33H30g0s 3MbEHML Fdg®o (Rhododendron

ponticum), 063500 - 30MHX0bowo O™ (Andropogon virginicus).
130GME9bMEMy0Ho sBseobo:

50969005 23063965, MHMI BoEMEgbmBo ORIMIBEOMYdIMwOos
056MHMLMBdM0350. 3003900  05MMLOL  I39D56Mggd0ELb  dmEqdme
05boloBMPsEMIdsdo  oddGMBdMWos 9335033 gdol  mMo
Lobgmdob (Eucalyptus cinerea, E. viminalis) 20-30 9-cog Lodsweool by
9396569900. 959M 33900005 dgmMyg J3gostrmboi 10-20 3 bsdmogom
Lodoeerom, MHMIGELsE Jobol 053mbye 3M03EHMBgeos (Cryptomeria
japonica) ©s 36Mdonw®o (Cinnamomum glanduliferum). 9gLsdg
J390060mbo 30 Fo@mdmpgbowos  3M03EHM™IGMH00L,  3GYJexzmEOU,
096ysbol s 9339¢03@0L Bguzol sdmboys®ol 4-8 3 Lodsgerol
I BoMHEId00.

939099 (09mMg 05OmNL0)  500mbIdMSss 9630 MgdNEO,
fomamoygbowos mbowob (Corylus avelana), 8dgcol (Rhododendron
ponticum), bg3Ogwol (Frangula alnus) ©s Ubgoms 0BJgdom.
05698006 553 33300905 939wox0 (Smilax exselsa), 053bMHO
3bMs¢Ys3s (Lonicera japonica), 60sogol Bgs306HBY go®mbdwyemos
0565003569 3mebwy®o Lwyem (Hedera colchika).

dosbgmwo Log3eM0 (@gLody 05619150) Ll Eoos
2396300069090,  Lobgmd®ogo  F90500a0bwmds  MsMOdOS, Mo
39630MMdgdMwos  Iogho  IRMEOEIZ0m. RoOHOLEGHME
390500996Md530 50006036905 5000760 S MEbM Labgmdgdo.

605@0L bgsdomo Fobs 3gbmbgdol duyegbo dg@bszwrgds
QIGO0 bogboo  (Calliergonella cuspidate, Odontoschisma
denudatum, Polytrichum strictum), beagoe 56bgdo bgsgbmdol boglom
(Sphagnum palustre ). 3000900©% s0LBOT6sZ0s  gBHOGMEO
930993@M000  Fo@dmpgbowo Thelypteris palustris/Thelypteris
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confluens s Thelypteris oreopteris Sloss./Oreopteris limbosperma,
boeom Preridium tauricum 30 Jbol 35v935¢0 ©oxaw9539090U.

90535600  LEdMZ9ol  899Jabgero  Lobgmdgdol  dmdgdMH0O30
23065begds LmliGos, 4086M3¢gds doMH0MOIE MZ0MbsMglgdoLs
39130l s8Mmbsgsmom bgds.

sofgowo  d3gbsmgmmo  oxaMBgdgoo - 1) 0s3mbmeo
36M03¢mdgmoos  (Cryptomeria  japonica)  ©M3obsb@mdom,  2)
93350033900 (Eucalyptus viminalis, E. globulus, E. cinerea)
©MdobsbBmdom, 3) 93gbsmgMmo  IXAMNIDS  OYJoBMGOLS
(Cinnamomum  glanduliferum) ©s 3Mo3@mdgmool (Cryptomeria
Jjaponica) mdobsbEHmdom, 4oblb3s3w0gd0sb 5YOWMIN0Z30 s WEbm
§o6M38mdol  Lobgmdsms Mom@gbmdols dobgzom. 9335¢033gdol
OXAMNIOsdo  I3gbotgms BMOME  gobaogqdol asdm  bozargdo
BPOowo  o®dmoddbgds, dgbododolo  godmoMbBgzs  Labgmdaoms
50096mdol dobgzgom, omdmyqboos 36 s@A0wMdMm030 ©s 54
mgbm  FomImdmdol  Lobgmdom.  sMbhgbor ™M  ©oxasgdsdo
Lobgmmdoms  393MEgmgdolsmzol  sMobglboghgwo  306Mmdgd0
0936905, dglsds30Lo 6s3eqd0 MomEIbmdom 5ol FoMdmagbowro.
3603GH™MIgMH0700L X IBJOSF0 Lobgmdsms M3mEbmds momgdol
560856005 33 50w MdM030 s 32 MEbm FoMHdmdmdol Labgmdoo.
36033™3gMH0900Ls S 3OMJIBRWOGOOL  EOXYMIBJOSGo 3o 25
3POWMOM030 5 21 vgbm  FomImdmdol  Lobgmds  a3b3zqgds.
dombgogo  0dobs  OHMI  sefghow  mdogd@goby  dmbes
3R0WMOM030  Lobgmdgdol  4sBgbgs  ©@o  bm  FoMdmBmdol
dzgbotgms  3sb@o3ogdol  as89bgds, mgbsg  a3b3zgds
300M0ybmwo dgmdbosbo Lobgmdgdo - mbowo (Corylus avellana),
bo¥0geoo  (Frangula alnus), Omago (Vaccinium — arctostaphylos),
0350ox0 (Smilax excelsa), 3s60mgz0Lbol dmbs (Quercus hartwissiana),
Mibows (Carpinus betulus), jodewo (Castanea sativa), by (Hedera
colchica) ©> ULbgs. 506086mwo  @obdsg@mmo  bEHOmWIGMOgd0
4oEr0dEIS  SIOWMOMO30 S Mbm  FoMmBmMTmdoL  Lobgmdsms
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dmbofoergmdom. 1sdozg 3gbmBdo 0s3mbmMo 3bMoGysgs (Lonicera
Jjaponica) 9bggzs bg 93gbo0ggdl s d9Bdgdl o 9b60dzbgarmgzbo
58gMHbadL Tom gobg3005MgdsL. doobmgzsbo 93gbstgmewro LoxgsMol
239630056935 FoOmoos  Bgoo 056lgdol  Lobgmd®mog
390500996 MdsBg 5 LodMHZ3gEol 35¢058930EMdBYs, Togsd
LoOE 30 9. §. 005 FobxMgdos of Poby®o dolgsbEMuo (Miscanthus
sinensis) V053 bbgs Lobgmdgdol 8gmfgzols s 2o630056MdsL.

M0amME3 0. 30039 50bodbsgl bwydsgbommo  dmgzgagbgdo
30bgool  dEMmdby  Mblmgsmo  OHMoELd  ofjygds. 0o
bsbyMdeo30 3OHMEgLos s EWILYE JMAYEEIDS, MILSE B39l Joge
BoBo6Og0o 5fig®gd0 ©s 33939003 S@UBGIOIDL.

4.1.4. 33965690 IRFMBIOS 053mbwyMo dss39L (Phyllostachys
bambusoides Siebold & Zucc.) ©®30bsbEHMd0.

93965M9Mwo  ORYMBIdS  B5F0M3ZOL - 053mbMEO  Bos3gL
(Phyllostachys bambusoides) ©@®30bs6@md0m d@gdsMgmdL bmggen
3oboldo®do, JmdmEgmo do0dol 5053938065090
Loog@mdmdogm  aBbol  dotibgbs  dbstgl, Bwzolzgh dodisgmer
39OOMODBY, B30l Mbosb 20-50 9 Lodsol BoMawgddo. GPS
30M0MOE0bsEHJO0s: T729197/4628234; T729134/4628113; T
729222/4628217; T 729175/4628088.

153393 Md09dBHBY Boosgo  LLBe@ss 29630006 deo.
3900GHMMool  doMomso  boflowo  ogstrmamos  Phyllostachys
bambusoides LobgMdOL B530)30m (IFIOIECMBOL 398303096G0 5),
33630905 B53dM30L  Agmeg  Lobgmds  -Pseudosasa  hindsii
(Q5IOMEMdOL  3m9B030gbGHO  +), MmIgEos  MBOH®  30(6OM,
I Bo031M0 293039000 bolinsmgds.

9d96dbosbo  939656Mggd0sb  gMgMwo  gyHgddwstmgdom
Jomdmagbowos  brgobdoMs go3zo -Pinus pinaster (QOR.
309980309630 1), HMIgEog Ls30om® oMo boygmaxzdlbdmos®mdl,
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00935 330mbsmglgdls, dog®med  50dmboizgbgdo s IMBsMIgdO
0500m30L  Grogqgdl  3mb3MEbEosl 3960 Pg396 o  0®M3gd0sb.
50603699 XA M39d5d0 dmbsfowgmdl IgmMg 0b35HBomGmo Lobgmds
- 3Oy 9395309 -Robinia pseudoacacia (©G. 398030960 I). 36v
535305 Y3930¢dl, 659madlbdmos®mdl s 0dwrg3s M30mbsmgligdl.
5695l 0xBsOMMIOL  FOMOMOIO  WOS  5ER0dT0. 338030l
35bGo30900L LMo, M30:bsMYLYdO s FBBZOL  sdMbogs®o
oy 00390, 99mMs© BoEME9bMBo slnz9g HoMIm®Agboos mGo
0635Bommo  Lobgmds - bgdy®owo/Ailanthus  altissima  (QSG.
398030960 1) ©d MM/ Rhus javanica (©s8. 32980309630 ).

05803900l EOXFMRIO0I6  FodmI360¢0s  5OYHOWMBMOZ0
o603 dmdol dgeg60sbgd0 — dmemYysbo s §odero. mm0gzg Lobgmdosb
33630905 MOMM-MmOMs  boymxzdbbdmosty  gyHgddwscmgdo. 0o
50waddo 51939  a3b3zgds  bgFdgwo-Frangula  alnus (LR
3M98303096G0 1), 0oyzerol mMmo bobgmds - Rubus anatolicus, R.
hirtus/R. proiectus (3. 3980309630 1), g3scmoFo-Smilax excelsa
(5. 3m9n030gbGO 1), 053mbM@O 3bOsGYs3s -Lonicera japonica
(©58. 3m980E0ghEO I). 053330l 0b35B0MMO 3mEHIb305wo Ls3Tsm©
350505, Foporos bLobdoMys, MHomsg 030 ©4ddbol BoGHMEIvMEHME
05M0gML yzqws bbgs 39bstal. 39bmBol dodgdatg 8900509000 VoS
530wadd0  sofigMoos 48  Lobgmdol  doemobmgsbo  digbotg,
O0dwgdog  domeo  Lobdo®omss  Fomdmoagbowo  dsy®sd
QOXAIBIO0L Low®dgdo 396 >©Hg396 (OLYMEE05G0 TMEYTE0s
LEOYEo boo).

Boobmzsbms 3563000009058  bgewl Aol 53043000056
Bodm339b000  gmm-ggdo. dorbgsgzs 0dols, ™mdogdEol By
abotgl  3003@MIYMH0gdol  bogmxzdbbdmostg  JoMLIBIGMO  BmEos
050v39000 o0 030006509900 o a3bgzEgds.  BTd3IJOOL
939099000 X YIBIOS 505 OGBIMIBE0MIOMO 05OHVMOMOZ5.
0533930L 5060dbEo Lobgmds (Phyllostachys bambusoides) bszdsm
330900 36590000 bolosMYDs S J93M (IGO0l Ld3ToME VOO
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339b3goswo gosBbos.
bsgLgdoEsh Im3989e MdogdBHBYy swhgdowos - Conocephalum

conicum (sg. 3m9B03096G0 +).

4.1.5. 93gbs@gmeo X MBS dmbem 859dw30l (Phyllostachys edulis
(Carriére) J.Houz) om3obsb@mdoom.

339bsMgMo  oxyBJos  dmbm  ds3dw30L  (Phyllostachys
edulis) ©30bs6@Md0m 8gds61gMdL, bmg. gobolbdo®do, bmzolzb
30439M  8gHEMdby, Begol ©mbosbd 30-50 3  Lodsmerol
RBoOqddo. BmbMo s©fghs Bo@otms 0,45 39d@emBy, osb. 35
30500ML0  EIBOOWMBOL  BIOHEMIBY.  MdOYIBHOL  396EM0LE
5090990 GPS 3mmMobs@os T 728729/4627351.

506036 Md0gdBHBY odsEMbgdmos d53d30 Phyllostachys
edulis (Q05%.30958030g0G0 5) , doErobMmzsbo Logs®mo momJdol s6ss
R0OI0OHJOEO0. d96gbosbo LobgMdJd0b 9JOMYME0
9369936900 93630905 §9ys30 - Laurocerasus officinalis/Prunus
laurocerasus (©5%.398303096@0 1), 8d9t0 - Rhododendron ponticum
(0583.3m9503096¢0 1), bgdods -  Liriodendron  tulipifera
(00593.3m95303096¢)0 1), mbowo-CCorylus avellana (©%.3098303096¢0
1), wb™sgo-Ostrya carpinifolia (©s%.398303006@0 1), dgeodsm®o -
Daphne pontica (©53.3098030963¢0 1). 05653056 ghHmgyeo
Loboom Fom8m@ygboos 0s3mbmeo gbModysgs (Lonicera japonica),
935weodo  (Smilax exselsa), 0syzswo (Rubus), Lwom (Hedera).
dobgozo©  s©bodbmwo  @osbgdol  syGglommo  dbgdoLY,
9m(390M9  ©OXMIBRIOsd0  Bom0  BoGHM3IbbMGmO  J;mEgbioswo
360d369wms. slg3g 990dgds 0mgaol 3O EHEBosLs (Hydrangea
macrophylla) ©5 05306900 3653w0l (Spiraea japonica) 3035Gm.

bsgLgdoEsb  Pomdmpgbowos:  Conocephalum conicum s
Odontoschisma denudatum. 930060900056 060l 9bs (Phyllitis
scolopendrium/ Asplenium scolopendrium) ©5 Bombs (Dryopteris
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remota). 439e0d 35my960l oGsMME®dOL 3nIB0E0I6EO SGOU T.

1533930 MB0YIHDY 9OLYdIM 9.5, BobxOHgddo, oo
05003980 (05,  1O30oMmE  FoMOMEss  FoMdmygbowo  Lbgs
Boeobmgabo  Lobgmdgdo: Acalypha australis, Erigeron annuus., E.
Canadensis, Perilla nankinensis/ Plectranthus scutellarioides, Euphorbia
falcata, E. peplus, Fragaria vesca, Hydrocotyle ramiflora, H. vulgaris,
Juncus effusus, Polygonum perfoliatum @5 965350 bbgs, MmImmgdog
Lo305m© FM35¢MH0EbMgbsss FoMmBmagbowo, Tog@osd 85303930l
OXAINIOsdo 396 50f9396.  BdoErobmzsbo  Logso  boliosmgds
365006505600 35650Egd0m, INH03MOMBOM. BoEsbM369d0sb slig3Yg
33b30905 Alnus glutinosa subsp. barbata o Frangula alnus.

>0fgowo 059w 30L ®mM039 QIR AIBJOOLMZ0U,
@OoBHIMGHMOHYo  Fysdmgdolbs s  Bzgbl  dog  Bo@omgdero
33193900l dobgz0m  TobslosMYdGE0s  Towswo  0b3zsBoMEmO
3m@39b30swo. 00 BoGMEIPMGHWO dsM0gMlL MJdbol y3zgws Lbzs
LobgMdL, gl 5EYHOWMdM0Z0 0dbgds M) 50396EMMO. bolosmMEYd06
LPOSRo  BOHEOm, 9GOl  QORIMNMGBOm,  00YOHMBYE  sboen
A9IO0GHMMHORPRL  ©> ©Y36056 ULbgs  Labgmdgdl. 9653000056
39393°30905©, B0sIRol B30t By s boswoyol Low®dgdo
39036500 496300060 g0E0 GO GdOm.

4.1.6. 339656970 EOXRMIBIO> FoMOBObBMmMeEs dMbols (Quercus
myrsinifolia Blume), 8v)6gs60b (Alnus glutinosa subsp. Barbata
(C.A.Mey.) Yalt.,) ©> 053054960 3603¢mIgHoob Cryptomeria japonica
(Thunb. ex L.£) D.Don) 80bsfoemgmdoo.

15330930 Md0gJEHO IIOIMIMIL BoF3bsMTo, d. bmgrmdol s
BODO-JMdMgool 9853538009090 Lssg@mdmdowm  aBbol
dotgbgbo  Abotgl. Bez00 1 30 ©IIMOYBOm.  GHIMOGHMOOOL
Lodowerg BP.-@6 0-1 3-0b BsGYEgdTo TgMYyqmdL, SO 35399,
GPS 3mmGobs@gdos T 730279/4642031; T 730281/4641997; T
730358/4641999; T  730367/4642069; T  730318/4642076; T
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730320/4642031.

Bossyo 396250000 396305090 mwo. 50b0odbem
3900GHMMH0sDg  obyao boy3mbol 50 -06 Hergddo sOLYIMdDS
©93MO5GH0Me  939bstgms LobgMgg, GMIgdsg 393wgbs ogmbos
50b0dbmmo  396mBol LobgmdMog 98- bemdsby. GHIMOGMEM0s
FodEb05b0s, bdoMm0s b0ssg 0l fywom ogstmzols Gg8mbggzgdo.

50fgOgd0b  BgEIR©  39dm03z9ms  J3gbaMIms  IXYIBIOS
053mbMM0  FoM3mTmdol  o6odfj3069 FoHBobobymmms dmbol
(Quercus myrsinifolia), 053mbMM0  3M03GHMIgMool  (Cryptomeria
japonica) ©s Bg9bL 9396569 MEMdsdo BIMMMO  R93MEIIOMEO
R3gmgd@ogo  dmbysbols  (Alnus  glutinosa  subsp.  barbata)
©MdobobBmdom.  dggbotgms  LobgmdMog 890 96wmdsdo
Lo3dom@ss  FoMdmagbowo  30aMMmazowMo ©s  LoMmzoGMHO
(Asplenium scolopendrium, FEquisetum palustre, Osmunda regalis,

Veronica anagalis — aquatica s bb3.) Lobgmdgdo (gb6. 4).

gbHowo 4.

056500053569 dmbols (Quercus myrsinifolia), dmHys6ols (Alnus glutinosa subsp. barbata) >
033061760 3603GHMIgH00L (Cryptomeria japonica) d0bs6GMd0m Ggddbowmo
939656900 ©ox29%3900L LobgmdHoz0 8gdsagbaneds

Bsbgemds ©5g8 babgeds ©58
303 3M98

©3X3IBIOOL ©FsH5050989w0 - EMIobabEo Lobgmdgdo

Quercus myrsinifolia Blume 3 Polygonum thunbergii Siebold 2

& Zucc.
Al Juti bsp. barb.
(i Cﬁl_sj\ie;_jn}?:;w 5p. barbata 2 Equisetum palustre L *
Cryptomeria japonica (Thunb. ex L.f) 7 Juncus effses L. 7
D.Don
Platanus occidentalis L + Asplenium scolopendrium L.

(Phyllitis scolopendrium (L.) +

Polygonum perfoliatum L (Persicaria
perfoliata (L.)

+

sbmzogdmeo Labymdgdo
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Acer negundo L.

Microstegium japonicum

(Mig.) Koidz.
Acalypha australis L. 1 ﬁﬁ;:ﬁzs sinensis 1
[
Ambrosia artemisiifolia L. + Osmunda regalis L. +
Angelica sylvestris L. 1 Oxalis corniculata L +
Arthraxon hispidus (Thunb.) Makino + Oxalis violacea L. +

Perilla nankinensis Wender. .
Bidens cernua L. + (Plectranthus scutellarioides

()
Capsella bursa-pastoris (L.) Medik. 1 Phytolacca americana L. +
Cardamine hirsute L + Pinus pinaster Aiton r
Cardamine parviflora L 1 Pinus taeda L. r
Commelina communis L 2 Plantago major L +
Cyperus badius Poir. 1 ZZ‘?ZI;LZ] g:;um bu Buch.- +
Cyperus difformis L. 1 Potentilla reptans L. n
Dryopteris remota (A. Braun) Hayek + Prunella vulgaris L. n
Equisetum arvense L. + Preridium tauricum V.I. Krecz | +
Eleusine indica (L.) Gaertn + Preris cretica L +
Ficaria popovii A.P. Khokhr. 1 Quercus acutissima Carruth 1
Glechoma hederacea L. + Quercus palustris Miinchh 1
Hedera helix L + Ranunculus muricatus L. "
Hedera colchica (K.Koch) K.Koch + Ranunculus sceleratus L. +
Hydrangea macrophylla (Thunb.) Ser. + Rosa multiflora Thunb. 2
Hpydrocotyle ramiflora Maxim. 1 Rubus anatolicus Focke 1
Hydrocotyle vulgaris L. 1 ﬁ;ﬁ:j:;ﬁ;i:;tﬂm bus 1

Rumex acetosella subsp.
Juglans ailanthifolia Carriére n acetoselloides (Balansa) Den +

Nijs/ R. acetoselloides
Juglans ailantifolia var. cordiformis + Sigesbeckia orientalis L. +
Juncus bufonius L. + Smilax excelsa L. 1
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Leucojum aestivum L 1 Stellaria media (L.) Vill +
Ligustrum japonicum Thunb r Z;-]j/};;z]x};iwp erma
Lonicera japonica Thunb + Trifolium diffusum Ehrh. +
Luzula forsteri (Sm.) DC + Trifolium echinatum Bieb. +
Lysimachia japonica Thunb + Urtica dioica L +
Mentha aquatica L. + Veronica anagalis —aquatica L | +
Mentha pulegium L. + Veronica persica Poir +
bagligdol bogs®o

Calliergonella cuspidata (Hedw.) Loeske | 2 Fissidens sp. +
Odontoschisma denudatum (Nees) Dum. | 2 Polytrichum strictum Menzies

ex Brid. ’

dm399me 939bsMguen oxyMRqdsdo sOfgmoos 79 Labgmds,
050306 50000MdH030 Ho®dMTMdOLss 37 Lobgmds, bmem wisbm 3o -

42 Lobgmds. 396OHdbosbo 939bstrggdo Homdmeagbowros 13 Labgmdoon.

R30G™M39bMEMy0Ho sBserobo:

R0GHMEgombo ©0ggMHIbE0MGdE0s 05(BMOZSC.
00005605 b3056Ms 939656970000: 053mbmMo 3bOsGEYs3s (Lonicera
Jjaponica), 30qodmbmdo (Polygonum perfoliatum), B3gmegd®ogo ©os
3Mbymo byom (Hedera helix, H. colchica) s g3seooxo (Smilax
excelsa).

B30G™M396Mmbo  oBIMHIEE0HJOME0s MG 0sONYLs©. HMYMM3
33wq30L 8993900  330B39690L,  Bo@mEgbmBol  LsbgmdMmogo
999500396 mds OO s IMSZ35WRYMHM35605. 30MH3gE 0sOHNMLL
4060l domBobgmmmens, dsbgogzmmmers ©@s  Fomdol  Imbgdo
(Quercus myrsinifolia, Q. acutissima, Q. palustris), 9~6ysbo (Alnus
glutinosa subsp. barbata), 053mbmMmo  3003GHMIgM0s (Cryptomeria
Jjaponica), b3 MMH0 Fos6o (Platanus occidentalis), HO30LB3065 ©s
15309390l (MdEmEol) go33zgdo (Pinus pinaster, P. taeda). 3gmen
05630 FoMmBMAGBOWos  S0BEHOLBMMOMES s 2w9roLYIHO
3og3owo (Juglans ailanthifolia, /. ailantifolia var. cordiformis), 053bw6o
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330m (Ligustrum japonicum). Lwy®m, 954350 ©o 3moymbdol
LobgMdgd0 839656905 M3BsLEBMASEMGBL Forgzoels J8bo.

9m399ME IR FMBIOsdo  s0MOEbEos boglbol 4 Labgmds
(Calliergonella cuspidata, Odontoschisma denudatum, Fissidens sp.,
Polytrichum strictum), 4 Lsbgmdol 430005 (Osmunda regalis, Pteridium
tauricum, Pteris cretica, Thelypteris limbosperma,) ©> 930&gdolL 2
(Equisetum palustre, E. arvense) Lobgmdo, o3 50dsbmdwogos
FoMmdE9b0560 93mEHM30LsmZ0L.

HMAMOE 033060390900 330P39690L  IgmMowo  (396mbgdol
39436500 5d@Howmo dmbsfowgmdl MEbm Fodmdmdols Labgmdgdo,
6H9gd03 9Y0WMdMH03Z 8690603 3600ToG MM 306HMOYdT0, 3509
0BMHEY006, Y3530mdgb, b5gmaxrzdlbdmos®mdgb, 0dwgz056 mgzom
Boonglgdl s  g3qlgol  58mbBogo®l, 39 MMEYd0E s  BgmMo
(396Bgdd0 530(MmM39096 5ROWMIMHZ0 BEMMOL Lobgmdgdb.

mgbm Ho63mImdOL 0b6@HMEME06MH7dMo Yy
3boIMmgmeowo Lobgmdgdo bobosm@gdosh mbgo, Ggamwstmewo
Bogmgzdlbdmos®mdom s 3960 A3dMs3engdol  Mbstom, LMSz0
DOHOMS ©5 Bo0oe0 0635D0MM0 d3mGgbgoswom.

39390M9dMwo  0b@OHMOMEa6EIooL,  0b35%B0ogbEgdol,
5Q33G530vIM0 3mBHI6E0so Tgqlsdsdgds M9a0mbols sdoMEGMMO s
b0MEGHMMO  1530050MJOJOOL  3MI3egJul, obobo 03Mgd0sb s
0330006070056 BoEM396mbIdTo s 0f)39396 Tom BHGBLGMEODo300b.

4.2. Bog30l adErmdol s Moz dea339d0L 3gmMso
30GMEgbmBdo
boggergzo  @mdogddL  HomBmoygbl gmgowo  Bsolb
3wsb@ogogdo. Lmego  Bodzo Jodmwemo dghsogmdol ghHho-gMmo
300390 39bGH®O  ogm. 1885 fgwl  0bgobym-3menzmgbozds
5eqdLsbmg bmermgzgzds Bogzol LoawMol sbarml, 1,5 3gd@sm by
2959965 Bool 3¢sb@eE0s. 1890-056 fangddo Grmlids dgfo®dg 3m3mzgds
B5d300, 393693abs 5 Loerodsr®do 14 39dGHocmbg 4o5d9bs BobrmMo
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Booll x089d0. 3sbgg 1899 gl 559965 obyamolvm®mo s64sbgdom
s0FMNMZ0m0  Bool 2500050085390 9w0  JoGbobs. 1895 gl
LoBwolHmEm Lobmsmgdsd bogzdo 16 3gdBotbg gosdgbs Bools
3obGogos.  Mdmpemm@  Bool  3MGHMGOL  25896905L00bss
05353806900 39300 Ebm [oMdmdmdol dzgbstgms Lobgmdol
399m 360 DO30L306M5 5FoM500.

XX bom3mbols dmenembl, dsb 999 MoG Bool 3eobBoEogdo Mo
©96H20IX IO FNWHYME F0035ws, Fgfigs s3MMHIIB03NMO s
bbgo ©mbolidogdgdol 4o@stgds, Bsol BoGmzgdmw 3wsb@sgogddo
00obMzob  LogsMmob  gMomo  29303gwgds  oflym 9oy
50IbMd0m  5EYPOWMDMOZ30 @O  NBOM  BOOME  M3bm
§o00mdmdol  ©YbMMm  FeomMsd. 90503649 0@b  godmdobaty
sdo@mdsg  d0Bbos  sgolobge  smbodbmero  3ggbadgmero
QIR ABIOGO0L AgLHogee, LG wibm o0 dmdol
93396909M@mdol  babxbg  GoMdmoddbs  LOymos  sbowro
93965691900 0565L5BMYSMYOGOO, 39630056MgOOL 3BM (390 dymgo
d9MmM©0 BoGHM396Mbgdo MEbm FomdmImdol bggdol, dmbdgdols s
05¢5bMzgbgd0L dmbsfioegmdoo.

La33@gae  ®dogdHob  LEHOYIGHUGobs  ©@s 33930l
0900030056 250m80bsty, Q0B EIMZI0IMIOO
209039403000 15330930 BgOOGHMM0gd0, dm360d6gm O EHowgdo ©s
Bogo@0tgm sofigtagdo.

Bodgol  od@mdbg s  800©gdsMg  amMo3-dmM(339dDY
2590g4mz300s 4 33965600 IR AMTBIOS:

1. 9396509Mwo  ©IXAMBRIPPS  3003@GMAghools ( Cryptomeria
Japonica) m3obsb@mdoo.

2. 9396569190 IR AMBIOS HE3boOLs s dbadol (Carpinus
caucasica, Quercus palustris, Quercus falcata) ©IobsbEMdOm.

3. 039650gMwo  oxaIBIds  HEbowols S 0s3mba@o
3M03¢mAgeools  (Carpinus  caucasica,  Cryptomeria  japonica)
©M30bsbEHMmdoom.
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4. 939bs6gwo OXAMBJOS FMMYsbol, 053MbMMO M3l
©5 9096030 FooxgMsl (Alnus glutinosa subs barbata, Spiraea

Jjaponica, Phytolacca americana) ®30bsb@Hmdom.

4.2.1. 053mbwMo 3Mo3Emdgmools (Cryptomeria japonica (Thunb. ex L.£)
D.Don.) om30bsb@mdoom 89ddbogno d3gbs®gmemo oxamagds

50b0dbmo  mdogdBHo  gdIMMBdL 0y  Bodgdo. begol
©Mbosb 52-59 3 Lodsol  Gotywgddo. MmdOYIGHY Imobodsbs
bsdo FadGowmzsbo GMablgd@o (37 T 727028.30m E 4620259.34m N;
37 T 726988.28m E 4620337.24m N; 37 T 726960.42m E 4620413.57m
N;), Lssg Bo@oM@s 29MdME9603M0 s0figcgdo.

9Judmbogos obMowos,  ®mdogddHo  FoMdmpgboros
fomgadoffo  boooagdom s  Logdom@  ombgwo  393mbemgsbo
B9o30M0m. 15330093 HIOOGHMOO0L  QuoBea™gds  053mbmGo
36033™3gMH0900Lsgs0  Fgddboro  JoMLoBsGO  bBmero,  MMIgEog
mbzo@ Bogmgzdlbdmos®mdl, odwgzs 0300b50mglgdl s bo3zwgs
®d099BBg 3393w0bgds MT0bIBEHWM Lobgmda.

M3 sbdfigolbdo 530bodbgm s©0bodbr GHgMmEMMm0gdbY
363 0v) oby dmMger FoMbrerdo dmbs 9EYOLMOIMOZ0 FEMmOOL
oMM gbergdol - Joggwol (Fagus orientalis) (jodeool (Castanea
sativa), Gbowool (Carpinus caucasica), 356Gm30L0L dMbol (Quercus
hartvisiana), (3o3b30ob  (7ilia caucasica), @s®bol  (Prerocarya
pterocarpa), bo®dols (Diospyros lotus) ogeool (Rhododendron Iuteum
Sweet), 3960l (Rhododendron ponticum) s bbgoms 25Bgbzs o Bools
3ob@o30900L god9bgds,  Topa®ed ol 999y Moz 3esb@oEogddo
9MMm3H3d6039M0  mboldogdgdo Tgfyos, s3OMEgbmbas asbogss
IR0, 0RO OS0BMS 4303MJOOM, Toyz5¢0l, 93¢0 Fobs
30m0ambmdqgdol  Lobgmdgdom.  GHOBLEMOToMYdME  TgmMO©
©OXAMRIOs30 B0l d9hdgdo 10mJdol godbdsmos, dbmenme dioMg
Bofowdos  as0mbsbymo  393939G0H0 s 2969MsEowao
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36Mm3gbgdol Lm@Go  808obsMmgmds. s1go  EIIMSEOMGIM
90@™390v  9mbs339mdDBY  SdOMOMOAI6ME s Yibm  Lobgmdgdl
dmeol 30639630 mo MOHOMOYONMIOL 3060009ddo,
®56smbMmdom  BmGIoMgdwo  odbs 2033990 39bmbBYMo
LAHOMIGHOYO0, OHMIWgddog IgEbsIWYds© LEVOWMEO bsliosmo
doom, M3 MHBOHMB39wYnxrl sdMMOygbME s MEbm Lobgmdoms
9JOHOMdE03 (LogHonm 9396569 0565L5BMAS0MYdT0)
®5bobmgMgdsl (3bG. 5).

3bMowo 5
053069900 3G03¢M0gHoob ( Cryptomeria japonica) ©m30656¢mdoo 8ygdbogmo

93965690 ©5%39%B930L LabgmdH0Z0 8gd50g96emeds

Bobgmds ©58 babgeds 58
3038 338
X 3MIBIVOL ©5F5H315050989¢0 - EMB066EH0 LabgeMdgdo
Cryptomeria japonica (Thunb. ex L.f)) D.Don | 4 Poa annua L. 1
Thea sinensis L./ Camellia sinensis (L.) 3 Rubus caesius L.
Kuntze
Preridium tauricum V.1 Krecz 3 Rubus hirtus W.et. K 2
sbmEgo®ydmmo bsbymdgdo
Acalypha australis L. + Mentha pulegium L.
Acer negundo L. r %:;jsgfﬁjs'n imberbe
Acer pseudoplatanus L. r %ZZSE{%’]ZZH Japonictim ’
Ailanthus altissima (Mill.) Swingle r Miscanthus sinensis r
Andersson
Aira elegans Willd + Oxalis corniculata L +
Aleurites fordii Hemsl./ Vernicia fordii . .
r Paspalum dilatatum Poir. +
(Hemsl.)
Alnus glutinosa subsp. barbata (C.A.Mey.) r Phytolacca americana L. .
Yalt.
+ Plantago major L +

Angelica sylvestris ssp. pachyptera Nym.

Bifora radians Bieb.

+ Poa pratensis L. +
Castanea sativa Mill r Polygonum perfoliatum L. | 2
Commelina communis L + Potentilla reptans L. +
Corylus avellana L. r Prunella vulgaris L. +
Crassocephalum crepidioides (Benth.) 1 Rubus serpens Weihe ex +
S.Moore Lej. & Courtois
Digitaria sanguinalis (L.) Scop. + Rumex acetosella L +
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Dryopteris remota (Déll) Druce r Rumex acetosella subsp.
acetoselloides (Balansa) .
Den Nijs/ R.
acetoselloides
Erigeron annuus (L.) Pers + Rumex pulcher L. +
Erigeron bonariensis L + Sambucus ebulus L. +
Erigeron Canadensis L. + Sambucus nigra L. +
Euphorbia falcata L. + Senecio sylvaticus L +
Euphorbia peplus L. + Senecio vulgaris L. +
Euphorbia stricta L. + Setaria faberi .
R.A.W.Herrm
Fragaria vesca L 1 Setaria glauca (L.)P.B. +
. Setaria intermedia
Frangula alnus Mill + Roem.et.Schult
Hydrangea macrophylla (Thunb.) r Smilax excelsa L. 1
Hydrocotyle ramiflora Maxim. 1 Sonchus oleracDics L. +
Hydrocotyle vulgaris L. 1 Spiraea japonica L.f. 1
Hypericum mutilum L + Trifolium diffusum Ehrh. +
Hypochaeris radicata L + Trifolium echinatum +
Bieb.
Juncus effusus L. r Viola prionantha Bunge;
Juncus tenuis Willd. r Verbena officinalis L
Lonicera japonica Thunb 1 Veronica persica Poir./V.
tournefortii
Lysimachia japonica Thunb +
b3359%0l bags®o
Polytrichum strictum + Calliergonella cuspidata .
(Hedw.) Loeske

9m399990 3396569 ox3MBIO30 sOfgMoos 71 Labgmdo,
00396 500a0MdM0305 30 Lobgmds, bemewm MiEbm FomBmTmdobss 41

Lobgmds. BoGHMEIBHMEMA0MMO sbsErobo:

B0AM39bMBolL  bgms  0sOLo  FMOHI0MGOS-Bodmysodgdol
36m39L30s. bggdol 0sMmMBO EOBIMIBEOMYOMos M J390501Lo.
30603900 J3905OHMLoL  LobgMmdM0g 8905gbEMdNL goblsbrg®mgl
3603G™3gemoob (Crypromeria japonica) 8-10 3 Lodserol d3gbstggdo.
23003390005 3gMeg  J39050Log Lodwgsemm  bodspwoo 3-6 4,
MmIgwdog goHmgMo gabgddwsmgdom HoMdmpgbowos dmbgdo
(Quercus falcata, Q. palustris), &Mbam  (Aleurites fordi) s
HOMEBmMEws  bg3gdbbowo  (Acer negundo). 5©YOLMOGOOZ0
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BmOHob dJgMgbosbgd0sb 43bzgds fodero (Castanea sativa).

3939900  godwogMgd s sdMM0Ygbmwo  Lobgmdgdol
30D030gdo. 030 d9ddboros  Foygerol bbgoslbgs  Labgmdgdoom
(Rubus caesius, R. hirtus, R. serpens), {o6Hdmoggbowos bgFcHgeo
(Frangula alnus), oYMy (sambucus nigra) ©s> obowo (Corylus
avellana). 9653w  06gd0:  g3sewmodo  (Smilax  exselsa),
053mbMMo  3bOo@Ysgs (Lonicera japonica), 25b30M9BHOCBMMDMES
3meoymbodo (Polygonum perfoliatum).

Boobmgsb Log3so (99Lo0g 056bo) L Eood
2396300069099, §o9yz96 Lobgmdgdl dmeol a3b3zgds, MHMAMM3
2dmMoygbmwo (Pteridium tauricum, Plantago major s Lbg.), obg
5396¢Oo  (Microstegium imberbe, Microstegium japonicum,
Miscanthus sinensis, Paspalum dilatatum s bbg.) Lobgmdgdo. gfeol
3300600 (Preridium tauricum) QOSBRSGOWE0s hsol dhdqdo.

OXAIBJOOL F9oMgd0m 0S SYOWGddo 93b3Nds bogliol
™60 Lobgmdos (Polytrichum strictum, Calliergonella cuspidata).

B}MGIOMYgdol  3Mmagbdo  dgmgyg  FgmMs  BoBmEgbmbdo
dmogomo  Lsdwmzgerol  dgdddbgero  Lobgmdgdol  dw969dG0g0
23065bEgds Lb@os. 3gbmBdo FoMBmoygbowos s50dmbsggbgdo s
Lbgoolbgs Lodsmerol dmbstgdo.

4.2.2. abogol s 3mbgdols (Carpinus caucasica Grossh., Quercus
palustris Miinchh., Quercus falcata Michx.) 006563 mdo0 89gdbogoo
939650920 OXJIBYVS

5060360 Mmd0ogdBHo 3gdMIMdL Bgdmm sefgHowo 39bmbol
00000505690, B030L Mb0sH 38-59 3 Lodoweol Gostywgddo.

50096500l 99090 399Mm0339ms 8396sMgms IXMBIds Lodo
LobgMdOL GrmEmgsbo dgbstol - GEbowol (Carpinus caucasica),
Fomdols s bs3yeobgdm®o dmbgdol (Quercus palustris, Q. falcata)
©M30bsbEHMmdom.

5060360 BsLsBMYSEMGOOL  F3gbstgms  LabgmdMozo s
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50gbmdM030  J98500y9bemds  oblibgoggds  3M03GHMIgHools
©™30bsbEHMO0m F9ddboero oK MBgO0LIRsL (3b. 6).

3bMowo 6
6@aboerols (Carpinus caucasica) s Fsc8obs s bsdgaroligd-ytio Geabgdols (Quercus
palustris, Q falcata) ©m30bsbBHmdom dggdboemo 939bsMgrmo axaMBIdOL Labgmd®moz0

8995009960 mds
bsbgmds ©58 babgeds 2]
37038 3098.

X 3IBIVOL ©5F5H315050989¢0 - MB0656EH0 Labgedgdo

Carpinus caucasica Grossh (C. betulus 2 Rubus caesius L. 2
L)
Quercus palustris Miinchh. 2 | Rubus hirtus W.et. K
Quercus falcata Michx. 2 Preridium tauricum V.L
Krecz
Thea sinensis L./Camellia sinensis (L.) 3 Polygonum perfoliatum L. 2
Kuntze
Frangula alnus Mill 1 Spiraea japonica L.f. +
Rhododendron luteum Sweet +
3lmz0GHgdMmOo Lobymdydo

Acalypha australis L. + | Oxalis corniculata L 1
Ailanthus altissima (Mill.) Swingle + Paspalum dilatatum Poir. +

. . Paspalum paspaloides
Aira el Willd

ira elegans Wi + (Mich[,) Scrbn +

. .. .. . Perilla nankinensis Wender.
Aleurites fordii Hemsl/Vernicia fordii

(Hemsl,) + (Plectranthus scutellarioides | +
) (L)R.Br)

Alisma plantago-aquatica L. + Phytolacca americana L. 1
Alnus  glutinosa  subsp.  barbata | 1 Plantago major L +
(C.A.Mey.) Yalt.
Anthoxanthum odoratum L + Poa annua L. ]
Arctium lapa L. * Poa pratensis L. 1
Bellis perenis L 1 Poa trivialis L +
Bidens cernua L. 1 Polygonum aviculare L +
Calystegi: Ivestris (Wild) Roem.

alystegia sylvestris (Wild) Roem.et Polygonum minus Huds .

Schult./C.silvativa
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Polygonum thunbergii

Cardamine hirsuta + +
Siebold & Zucc.
Castanea sativa Mill r Potentilla reptans L. +
Cedrus deodara (Roxb. ex D.Don) G.Don | + Prunella vulgaris I +
Cerastium glomeratum Thuill + Prunella vulgaris L. +
Chamaecyparis lawsoniana (Andr.) | + Quercus acutissima Carruth | 1
Parl.
Cinnamomum glanduli-ferum (Wall,) + Quercus glauca Thunb. 1
Meisn
Commelina communis L 1 Quercus myrsinifolia Blume | 1
Convolvulus arvensis L. * Ranunculus muricatus L. +
Corylus avellana L. r Rhododendron ponticumL +
Crassocephalum crepidioides (Benth.) | 1 Rhus javanica L/ Brucea 1
S.Moore javanica (L.) Merr.
aj. ica (Thunb. ex L.1, 1 - .
Crypromeria japonica (Thunb. ex L.t Robinia pseudoacacia L. 1
D.Don
Digitaria sanguinalis (L.) Scop. + Rubus serpens Weihe ex | |
Lej. & Courtois
Dryopteris remota (D61]) Druce + Rumex acetosella L +
Rumex acetosella subsp.
Duchesnea indica (Jacks.) Focke + acetoselloides (Balansa) Den | +
Nijs/ R. acetoselloides
Erigeron annuus (L.) Pers + Rumex pulcher L. +
Erigeron bonariensis L + Sambucus ebulus L. +
Erigeron Canadensis L. + Sambucus nigra L. +
Euphorbia falcata L. + Scrophularia nodosa L. +
Euphorbia peplus L. + Senecio sylvaticus L +
Euphorbia stricta L. + Senecio vulgaris L. +
Filago gallica L. + Setaria faberi R A.W.Herrm | +
Fragaria vesca L. + Setaria glauca (L.)P.B. +
Galinsoga  ciliata  (Raf) S.F.Blake . Setaria intermedia Roem.et .
/Galinsoga quadriradiata Ruiz & Pav. Schult.
Galium humifiusum M.Bieb + Sigesbeckia orientalis L. +
Sisyrinchium septentrionale
Glechoma hederacea L + E P Bicknell +
Hedera colchica C. Koch. + Smilax excelsa L. 7
Hydrocotyle ramiflora Maxim. 1 Solanum carolinense L +
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- Solanum nigrum L/ | +
Hydrocotyle vulgaris L. 1
y tyle vulgari Solanum americanum Mill.
Hypochaeris radicata L + Sonchus oleracDics L. +
. . lus fertilis (StDicd,

Hypericum mutilum L N Sporobolus fertilis (StDicd,) | 4
Clayton

Juncus effusus L. + Stellaria media (L.) Vill +

Juncus tenuis Willd, 4 Trifolium diffusum Ehrh. +

Kyllinga gracillima Miq 1 Trifolium campestre Schreb | 4

Laurocerasus  officinalis ~ M.Roem. | r Trifolium repens L +

/Prunus laurocerasus L.

Lonicera japonica Thunb 2 Trifolium echinatum Bieb. +

Luzula forsteri (Sm.) DC + Vaccinium arctostaphylos +

Lysimachia japonica Thunb + Verbena officinalis L +

Mallotus japonicus (L.f.) Mull.Arg. + Veronica persica Poir +

Mentha pulegium L. + Vicia angustifolia Reichard | 4
/sativa subsp. nigra (L.)
Ehrh.

Microstegium imberbe (Ness) Tzvel. + Vicia sativa subsp. cordata +

Microstegium japonicum (Mig.) Koidz 1 Viola prionantha Bunge; +

Miscanthus sinensis Andersson + Veronica anagalis aquatic L. | 4

b33L9%0l bags®o
Calliergonella cuspidata (Hedw.) Loeske | + | Polytrichum strictum +

OXAMIBIOsdo  Lyew  sefgPowos 119 bobgmds,  Bomgsb
3QR0MOM0300 48 o BsMBgBo 71 wisbm [o®dmImdol d;39bs6gs.
d9Mdbosbo  dggbotggdo  Pomdmepgbomos 26 Lsbgmdom, 10
Q0 MdM0300 (Alnus glutinosa subsp. barbata, Carpinus caucasica,
Castanea sativa, Corylus avellana, Frangula alnus, Laurocerasus
officinalis, Rhododendron Iuteum Sweet, R. ponticum, Vaccinium
arctostaphylos, Sambucus nigra) ©s 16 b {o®dmTmdol Lobgmdos
(Ailanthus altissima, Aleurites fordii, Cedrus deodara, Chamaecyparis
lawsoniana, Cinnamomum glanduliferum, Cryptomeria japonica,

Quercus acutissima, Q. falcata, Q. myrsinifolia, Q. glauca, Q. palustris,
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Mallotus japonicus, Rhus javanica, Robinia pseudoacacia, Spiraea
Jjaponica, Thea sinensis).

130GME9bMWMy0Ho sBsewobo:

bgos 056N 9Mds  ORIMIBE0MPRMMos  J39056MLs.
23005¢Mbgdmmos  Ggbows  (Carpinus caucasica), 3500l Qo
BodgaolbgdmMo dwmbgdo (Quercus palustris, Q. falcata)) H™MIgEms
QORBONYMOOL 3ng5303E0gbGO0 ML 2. bgdigbatgms bgs Labgmdgdo
(Cryptomeria japonica, Chamaecyparis lawsoniana, Quercus acutissima,
Quercus  glauca, Quercus myrsinifolia s Ub3.) gBoOgMEoO
930933oMgd0m  a3bgegds. 9. J3odygdo  BddwogMdYIEos
3300906 wo  Lobgmdgdol  3mBoEogdo.  GHIMOGHMMooL  MIgEgLo
Boffowo sgs®vymos doygwroor (Rubus caesiu, R. hirtus, R. Serpens)
33530905 50MMH096900L Lbgs Fo®dmdoygbwgdos (Rhododendron
luteum Sweet, Rh. ponticuml, Sambucus ebulus, S. nigra ©s Lbg.).
056980056 50B0d65305 053MmbMEO (3bOSGYs3s (Lonicera japonica),
39b3M9BH0wBMmNMWs  3nwoambmdo  (Polygonum  perfoliatum),
935eo o (Smilax exselsa), 3neob@o bybm (Hedera colchika).

doobgmwo  Loge®mo  bsbosmgds  IMZoigMMm3bgdom,
©OGFIONYEMOS  Fo@oos  AsbLegMmMgdom  BobxMgdls s
9393 YoLogsb 0530bYFBoE 5Q{09dd0. 3905096mdsdo
500b0dbgds  MHMAMME  SAOMOM030, obg  Ebm  Labgmdgdo.
d0@™390vo Bool 39Bdqdo ogstwmmos gfiool az0d6om (Preridium
tauricum)

L5305ME OO  M3MEIBMdOMsS  Fooxgghs  (Phytolacca
americana).  3O03GMIJMO0L  OIXAMRIO0LIRD  goblbgsggdom
006036 oxaMRgosdo  §odyzsbo  bobgmdgdos  Bmmermgzgsbo
b993absggdo. sbg3g 035830Ms doErsbM3zsb I3gbodgms Labgmdmogo
3909500996md0ol IH3505390M3690s.

OeamO3  s0fgmol  9ggpgdo 3306396908 dm@Egdmero
9339690970 IXAMBJOoL  FgHdbosh  I3gbstrgms  LabgmdGmogzo
9995009395md0L I35 x9MHM36905 2ob30MHMBGdIMWo Mbos ogyml
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09BMdsE 9MLYdMo bbgoslbgs 93965090 IXAMBIdJOOM,
30 dmOoLb  domvydol  dMEGHB0ZMB0 B0 d99m3moo
Lobgmdgdol  asdm,  OHMIGWMLRD  Dmaoghmol  39bmbGo
(LEAHOWIGHMIOME0) MO b305MmE ToMOE0d.

506086 396mBTo BHEboEIL FodoEMbIdMwo dymIscgmds,
HEMEIbOHMBYdOL, LmOML, g3seweodFol, bgFMgeobl, §gsgol o
5QR0WMIM030 doobmzebo  bobgmdgdol LoFodg s 30MHZIWSO
396mBobomgzols 505bslosmgdgero  93gbstggdol 290mPgbs
3BoAMEPMBOL 063030603900 FYMToMgMdOL  Boffogmd®mogzgo

503960l LodMoegdsly 0derg3o.

4.2.3. Ogbogrob (Carpinus caucasica Grossh.) @5 053mbwyho
3603@mgemools (Cryptomeria japonica (Thunb. ex L.£) D.Domn)
©mM30656@Md00 d9gdbogro 33gbstgmeo IRYMIBIOS

o00bodbmo mdogdBHo  9gdsMgmdl  Bogzo  ddv0vydol
LosgBMImdowm  abol  dotrxzgbs  dbotgl,  Bool  3eab@ogool
d0@ ™399 HIM0GHMO05Bg, B30l Mbosb 32-52 8 Lodsmerol
3Booqddo, GPS 0mbodbmer (gbGowagdls 37 T 727554.77m E
4620563.63 m N; 37 T 727420.22m E 4620765.29m N; 37 T 727188.34m E
4620558.42m N 9m6ob, LybGo obMow gduidmbogosty.

M009dHoL  HBIOIZOOHMWO  EIMZIOYOGPOMS3 033900900
FoEm3zob s Fofgmazsb d3gbstgms mIobsbEHmdom dgddbowro
939690970 ©OXABJOS  (OoLYOGEHSE0sd0  [oMdmagbowos
29bsb3zge0 GmEMIdO).

5060360 mdoggEHoL bgws FboMgl BEgdsMgMdL 0s3mbrMo
3603GH™IgOH00L JoOLoxksMO Dmero, OHMIgEoa Bgacsgwgbsll sbgbl
396Bol  BodmysodgdsBy. JodbogaMol  sbeoml  bge
396300000900 M30mbsmgligdol  4sdm  0ddbgds  3M03EHMIGOHOOL
AY9, Mmdgwog 056@smsbmdom Jggdmom 0bs3gargdl. 98539 O™
93905 3bM0sb, {ofzmzbgdoligsh masgzolmzse GgMmoEM®mosl 035390l
MHEbool  Mmz30mbsmglo BmBsdEdo. LHmMgo s0bodbmwo mMo
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Lobgmdol  MIobsbGHmdom dgddbowos  3gbm@GMMo  LEGHOWIGHOS,
5L53 3-8 8 Lodoeol d3gbstrggdoE SILEWMEOIBU.

fobs s0figHowo oxymngdgdol dbysgls sdog Jo@m3gdwwo
Bool  0Bdado  IBIGMOos 430009000  (Preridium  tauricum),
0oygoeom (Rubus caesius), 3obzm9BHO@ROMMES  30¢003mbmdom
(Polygonum perfoliatum), <986 00300000 9350©03oom  (Smilax
exselsa) > 003mbMMo 3bMsGYsgsmo (Lonicera japonica). >6HbOL
306909 Mb35055 0396dgMHROL 3meroambwdo (Polygonum thunbergii)
5 053651335 MmMo Lobgmds (Cyperus longus, C. badius). 53o-0of
33b3009%5  Pobmdo  BoLIbEHMLoOLoyeb  (Miscanthus  sinensis)
39943600 9.§. doeodszgdo.

Lo3dom@oss FoMmdmagbowo sdgmozwwo Fooxgghs (Phytolacca
americana), 05 5©AO0ddo  23b3zads  LodymEsl  Lobgmdgdo
(Trifolium diffusum, T. campestre, T. repens), 95obs (Rumex acetosella),
3M3m0s035 (Rumex acetosella subsp. acetoselloides), 3ocoobys (Kyllinga
gracillima), 3oMmzm@owy (Hydrocotyle ramiflora), gtofermgsbo
00354ob6s  (Poa annua), s©MY0MY3s30¢g ©@> GYyob oo (Viola
prionantha, V. reichenbachiana), @sdgcol dwofs (Setaria faberi), Byol
do6flygo  (Fragaria vesca), o0gbst0s (Aremaria  rotundifolia),
Jomwolbdo®s (Moehringia trinervia) bLo3mgbgwws (Anagallis arvensis)
AYolb  FoO@bs (Commelina communis) ©> Ubg. 3bobdocmgdby
(00@0390%Dg) Lozdomos FoMdmoygbowo IMogowdstmgs (Plantago
major), fomgwo Foboto (Perilla nankinensis), ©3dosbgdo (Euphorbia)

5 Ubg. ©@oxa53900L G9a6gd000 Mo 90wgddo sdog 33b3wads
bogbol Mo babgmds (Polytrichum strictum, Calliergonella cuspidata).

B5g30L dEMdBY s0fgMowo 15039 IXFMBIOS (053mbmEO
36033™3gemool (Cryptomeria japonica) ©MmAobsbGHmdom; GiEbowrol
©> 0mbgdolb (Carpinus caucasica, Quercus palustris, Q. falcata)
©MI0bsbBHMmdom; Gbowoly (Carpinus caucasica) S 0530bwHO
3603Gm3geool (Cryptomeria japonica) ©™3obsbGHmdom dgddbogro

93965090 IxAMRIds)  8gddboros Bogzdo Bsol 3enab@ogool
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0930500090 b53390m90d0.

3603¢™dgmHool  ©MIobsbEHmdom BmMmIoMmgdMw di39bstgmen
OXABIOsdo  sfhgMowos 71 Lobgmds, dgmeg, Gebowols s
dmbgdol MB0bsbEHMd0m BMEOHI0MmYPdIM OXAYBJOsTd0 119 Lobgmds.
159039 IXYBIdsF0o F3gbotgms LogHmm MomEabmdols 60%- wmiEbm
§o60mdmdol d3gbstggdomss HoMdmygbowo. momgme 396mbdo
00900b5MMBL  5MLJOMIOLIMZOL  93MMA0MHo Bodol 353900l
36OMmEgbo  053MbMG  3M03GMIGH0sLS s BMEM3zsb  F3gbatggdl
dmcob.

A9LPog3e0  IXYYBIOJOT0  (39bMDIdOL  Bodmysr0dgdsBY
D9go3gbsly  obgbl IgHbMdsE 2563005090 I39BsMgMEo
QOXAIBIOGO0, T FOOL, domwdol dMEHsbo3MMmo dowo. LfimMgo
33w035GH0BoMgdMwo  Lobgmdgdo  dmbsfowgmdgb  dgmGscoo,
3MHIoMJOoL 3OM39800 IYMBo (396MmHIOOL Fodmyswrodgdsdo.

4.2.4. 3~rysbols (Alnus glutinosa subs. barbata), 0530mbwmMo 653wl
(Spiraea japonica L.£) @5 53g603m0 J0s53963ls (Phytolacca americana
L.) ©m30656¢mdom 897§dbogo 9396sMH9mmo ©IxaI%3g0s

1533930 MB0gdHO  FEIBIMHYMIL  JMdMgmO  domvydol
0505353000909 aBol  dotrxggbs  dbotgl, Lobsgngsdm  9f3569
3Mbabol LoBEzsmBy, GPS 3mmGOEobs@gdl 37 T 726878.37m E
4619586.14m N; 37 T 726948.50m E 4619792.51m N dmMob, %DwzoL
©Mb0sb 69-79 8 LoTowOl BsMYGdTo. 50b0TbME BHIMOEHMMOSDY
00000656y Lo93960L oLSHYoLTdo s0fYygl LosgEmBmdowrm aBbol
23993569, Mol dmygzs 5Y0WbY sMLYdMo F3gbstgms 4sBgbgs o
33065006 s 3039 AIMOGHMOH0GO0E AsdmEsbowo dofjols
sLob gobmagligds. dsb G990y s0fym LHMoxgdbado d3gbadggdols

235BLobEgds s 93gbsMgo ox MBIl dgddbs. s8o@EHmd doBbos
©530Lsbgm b0 dbEo F3gbsMgo IR FMBIOOL  LobgmdMmoz30
3995039bmd0L s0fgMs, sBHMLEJOs, M3 Lsd gl dmy3zi39dL
3035M0©Mo  (396mbBol 999amdo 496300050500l 3mEHgbEoswo ©s
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23963399900 Hengdol 8909y dmgzsbobmm 8gsMgds.

M3 BodoMgdmwds  s©fghgods  g30P3965  mdogd@ g
239003MbgdE  dyMIscMgmdsdos BggmErgd®ogo  dmtysbo  (Alnus
glutinosa subsp. barbata), 053mbmMo AMS3ws (Spiraea japonica),
90960310 Jooxg®s (Phytolacca americana).

Lo smfgoos 107 Lobgmdol  93gbotg,  Fo0sb
5Q30MdMH0300 50, Wisbm Po@dmdmdolss 57 (gbM. 7). 896mJbosbosbo
bg s dhdo PomImagbowos saowmMdMmogo 7 Lobgmdoo (Alnus
glutinosa subsp. barbata, Acer pseudoplatanus, Cornus australis, Ficus
carica, Hedera colchica, Hedera helix, Paliurus spina-christi) o> ©)3bm
§o00mdmdol 11 Lobgmdoo (Acacia dealbata, Acer negundo, Ailanthus
altissima, Cedrus deodara, Cryptomeria japonica, Juglans ailanthifolia,
Paulownia tomentosa, Platanus occidentalis, Quercus palustris, Rosa
multiflora, Ulex europaea). 530065 0306560990006 oo a3b30090s
39b3M9BHowBMmNMWs  3nwoambmdo  (Polygonum  perfoliatum),
B399 gdM030 o 3mwbwmo byom (Hedera helix, H. colchica) s
9350 3o (Smilax excelsa).

gb®owo 7

316ys6ols (Alnus glutinosa subsp. barbata), 0530bH0 §M53w (Spiraea japonica) o
599603790 Josgg®sls (Phyrolacca americana) mdobs5@mdoo 8gddbowo dzgbstgmmo
O3X3IBIOOL LsbgmdHogz0 89050agbemds

Lsbgmdo ©og8 | Lsbgmbds ©sg8
3703 398
5% 37I%3900l sdsbslinsmgdIwo - Emdobsbo Lsbgmdgdo
Alnus glutinosa subsp. barbata . .
2
(C.A.Mey,) Yalr. 4 Hydrocotyle ramiflora Maxim.
Spiraea japonica L.t 2 Hydrocotyle vulgaris L. 2
Phyrolacca americana L. 2 Duchesnea indica (Jacks.) Focke 1
sLmEo@gdmmo bsbymdgdo
Acacia dealbata Link r Matteuccia struthiopteris (L.) Tod. 1
Acalypha australis L. + Mentha aquatica L. +
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Acer negundo L. Mentha pulegium L. +

Acer pseudoplatanus L. Microstegium imberbe (Ness) Tzvel. +

Ailanthus altissima (Mill.) Swingle Mc‘rostegmm saponicum . (Miq.) +
Koidz.

Ajuga reptans L. Miscanthus sinensis Andersson +

Ambrosia artemisiifolia L. Origanum vulgare L. +

1]112‘]];;3;011 hispidus  (Thunb.) Oxalis corniculata L +

Arum albispathum Steven ex Ledeb.

/Arum italicum subsp. albispathum Oxalis violacea L. +

(Prime)

Asplenium scolopendrium L.

(Phyllitis scolopendrium (L.) Paliurus spina-christi Mill. +

Newman)

Bidens cernua L. Paulownia tomentosa StDicd r

Blechnum spicant (L.) Sm Perilla nankinensis Wender.
(Plectran-thus scutellarioides (L.) | +
R.Br.)

Buddleja davidii Franch Plantago major L +

Capsella bursa-pastoris (L.) Medik. Platanus occidentalis L r

Cardamine hirsute L Po]yg(?num perfoliatum L (Persicaria 7
perfoliata (L.)

Cardamine parviflora L Polygonum posumbu Buch. -Ham. .
ex D. Don

Cedrus deodara (Roxb. ex D.Don) Polygonum thunbergii Siebold & .

G.Don Zucc.

. Potentilla canescens Besser/

Centaurium erythraea Rafi Potentilla inclinata Vill. ’

Cichorium intybus L Potentilla reptans L. +

Cirsium arvense (L.) Scop. Prunella vulgaris L. +

Cirsium vulgare (Savi) Ten. Preridium tauricum V.I. Krecz 1

Convolvulus arvensis L Quercus palustris Miinchh r

Commelina communis L Ranunculus muricatus L. +

Cornus australis C.A.Mey./ Cornus

sanguinea subsp. australis Ranunculus sceleratus L. +

(C.A.Mey.) Jdv.

Z::s;fgbjggze crepidioides Rosa multiflora Thunb. +

Z%p ;0,;2:3 Japonica (Thunb.  ex Rubus anatolicus Focke +

. . Rubus hirtus auct./Rubus proiectus *

Cynoglossum creticum Mill A Beek p
Rumex acetosella subsp.

Cyperus badius Poir. acetoselloides (Balansa) Den Nijs/ R. +

acetoselloides
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Cyperus difformis L. + Sigesbeckia orientalis L. +
Cyrtomium falcatum (L. f) C. Pres] | + Sisymbrium officinale (L.) Scop. +
Dryopteris remota (A. Braun) Hayek | 1 Smilax excelsa L. +
Fleusine indica (L.) Gaertn + Solanum carolinensis L +
Elsholtzia ciliata (Thunb.) Hyl + Stachys sylvatica L. +
Equisetum arvense L. + Stellaria media (L.) Vill +
Equisetum palustre L + Taraxacum officinale L. +
Erigeron annuus (L.) Pers + Thelypteris limbosperma (All.) H.P. .
Fuchs
Euphorbia falcata L. + Trifolium diffusum Ehrh. +
Euphorbia stricta L. + Trifolium echinatum Bieb. +
Ficaria popovii A.P. Khokhr. + Tussilago farfara L. +
Ficus carica L. + Trifolium pretense L. +
Galinsoga parviflora Cav. + Ulex Europaea r
Geranium molle L. + Urtica dioica L +
Glechoma hederacea L. + Veronica persica Poir +
Hedera colchica (K.Koch) K.Koch + Vicia tetrasperma (L.) Schreb +
Hedera helix L . Viola alba subsp. scotophylla (Jord.) .
Nyman
Z‘ );drangea macrophylla (Thunb.) . Viola prionantha Bunge; .
Hypericum androsaemum L + Viola reichenbachiana Jord. ex Boreau| +
Juglans ailanthifolia Carrire , Calliergonella cuspidata (Hedw.) Loesk 7
Juncus bufonius L. . Polytrichum strictum Menzies ex Brid. 7
Odontoschisma denudatum (Nees) 1
Juncus effuses L. + Dumort.
Lysimachia japonica Thunb +

R0A™39bMEMy0Ho SBseobo:

OXAMBIds 99ddboeros Fomgedofs Bossygdbyg. Jmsgs®o
LSOMOZIO 56 5HOL POGRIOIBFOMIPWO J3905MHMGdS®. JMOMIOL
30039 05610 odsEBHMbgOMos dmeysbo (Alnus glutinosa subsp.
barbata), Lodsoerg 8-12 3.  ghogmwo  gabgddesmgdom
§om3m@ygboos MHogmmmms 69396Bbswo ©s dmol dm3z0
(Acer negundo, A. pseudoplatanus), bgdy®swo (Ailanthus altissima),
Wgas 935309 (Acacia dealbata), 3005¢0o0b 39560 (Cedrus deodara).
00053500 LadMHZ39EXOL 35Ol F93MIMdS 5M509B5DIMOS.
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939399 (89m6Hg 0561¥910) 5MHSMBIBGMIE ML Fb30MMHYdMO.
30H0309gd0  25dw0gmgdwo 543l 1-2 3 Lodswerol, EMIobsbEme
0amdotgmdsdo  dymey 0B Jgol - 0s3mbMMo  aGo3ws  (Spiraea
Jjaponica) ©s 539003790 F05si306s (Phytolacca americana). gO®MYI00
Lbosboo 3bggds xmxm (Ulex Europaea). 3gbmbol abol 30Mqdby
s0f9M0os dgdgo (Paliurus spina-christi).

doobmgsbo Log3sto (09509 056l0) 39650000
396300009090 EoMPMOOMSE,  ©0d  sA0wgddo.  [odygzob
Lobgmdgdl  dmol  g3bggds  OMBMOE  SdMMoy bmwo,  olg
5003960 Lobgmdgdo. Bos@IROL  BYS30ML MomMJdol  BoE3L
30060H™3MEH0Wglb MmO Lobgmds (Hydrocotyle ramiflora, H. vulgaris) s
3390l do@fjyzo (Duchesnea indica), ©O©O Gom©bMdom A3b3zgds
3eoymbmdgdo (Polygonum perfoliatum, P. posumbu, P. thunbergii).
93969097 ©oxyMBI0sd0  s©fgMowos 6 Lobgmdol 23006
(Asplenium scolopendrium, Blechnum spicant, Dryopteris remota,
Cyrtomium falcatum, Pteridium tauricum, Thelypteris limbosperma)
3Lo3 9MMYsbol OFIMYEMBdOm odmfizgweo FoMswwo FHYBosbmdS
3965306HMdgdL.

R0GMEbMboL  goxozsGMMo  (3mGysbo)  dMbydMO3z5©
39BH0MMo© obsbergds  Mgberom s Ggligol sdmboystrom. dgzMos
053mb69MH0  3003GHMIghool (Cryptomeria japonica) m30mbsmgligdo,
HmIgd0E 390HYsbmsb 3mbzmMgbzool gsdm 3mboEogdl mBmdl ©s
QIR 93O dMIsMgmdsdo MBgd..

5. 35b5dMOL EdEMBOL FgMHE0 RoEHMEIEMBIIOL sGlGdYO
000 mTsMHgmds

5.1. M®d560Bsg0s — 3Em®ols LEGIGGols gHo—HMmomo
3033mbgb@o
39bodMOL  odEMdBY  BMMIOMGOMWO  ©S  BMOHIoMYdOL
36m3gbdo LEHBOWWMmIE IYMGOo, 9339 ASTMbIEWO TJNMHSO
30GHME9bmBolL  0IbGoBoEoMmPs 3gM Tmbgdbs. GHgMHo@m®mool
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M89GH9LO bsHowo oBIGMW0s 53MMEbMBId0m.

33w930L  GoBbgdob  godmdobstyg,  39bmmmyomGo
50f96M900L Bs@o®mgdol doBbom I39bsMgms dgePgzs dmbs 3obsdMol
©O0WMdbY MG  obMEOo, dmddgom  bogoglagMgwrol
A900GHMM0sDy.  IgMbPgmmo  odbs  vgbm s  9©AOEMIMO30
§o0mdmdol  93gbostggdom  hodmyowodgdol  3MmEgbdo  dgmao
5300999960 LEGHOMIGHWOOLS s B3g30B030L dJmby MdOY]AEHO, Lo
bwo  Lomzmbol 60  0sbo  Gargdoob  Bmygmengdmero
00900b5MMds BsMhgbadOL 256maglnds. EgoLsm3zoL 30 3obsdMOL
©0WMIOL gl BHIM0GHMO0s  9MILEVOWNMo©,  I3gbsMgms
396LobEgdolL 3MM3gL8o dgmBo (396MBIO0m SGOL FoMBmagbowro.

05650900639 AbmBwomdo 56 sMLYGYMOL dbxdMO30 BEMG,
6O0Igwog 9O sMHol  bOMIMY96MGo  Bgdmddggdol  J390.
939656910 LOBIGOL SBNOMIMYIBMGO FHMBLEMMTo305 IMOEIZL
g39ws 03 BHYMoGH™MO0sL,  Loog 9@  bogargdo  bsGobboom
900006l 5Qd0sbols bg0mdgdggds. AMBSEIYHO
3bnOM3M96mM0 bgdmgddggdol 39009290 13O0
3996m39696H0  93mGH™M3gd0, OMAgEmsE 96O 2oshbosm  dmbgdmogzo
sbormagdo.  sbgod  Bgdbmpabm®  93m@BH™3gdL  FoMdmayqbl
MEOBBOBOE3os @ Bobmsb 9393000 eo  MMBdBMEo
@obsxyEHIB0, YMHBdBMwo (396mBIdo  HMIOIMMO  GEoMmMOl

9989639000 s 5.8.
MEOdBOBOEgooL  3OMEglgdo  ©EEgoLbamzol  Q0ysbEHWO

0oL BHodgdls s (HYd3gdlb 0dgbl. XIX b-ob dugs farggddo o
Abmxywom dmbobergmdol 3% 3bmgmmdEs Jowadgddo, XX L-ob Gogo
39600m©do 34%-b dosmfjos. 2018 Farol dmbs3gdgdol dobgwgom 30
AbmBwomlb Joewsdgddo IbmzMadms Mom@gbmds 55% by dg&Hos ©s
9oL 3900 M®md 2050 ferobomgol 68%-b doowfgzl (World
Urbanization Prospects, 2018).

Logomggeomdo  M@Mdbobszool  mbg  dgopabl  53%-U.
LGS0 MMd6w90 BOom bolosm©gds Jowsgo dsormdo.
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XXI L-ob dbsfyolosb bmz0L306 R NOM/o)
230BLO3MPOGOMWo  BHgB30m  sofigm  Lbbgoslibgs  d99bgdmdgdo,
sboo  BgMoGMmOogdol sm30Lgds, Mol ™Mb sbes 356 3gd0b,
13396900, Qabbggbgdgeo ®009JGHgdol 089690cmda.
LoLEBHMIOMGOOL,  LogbmzamPgwo  3MO3MLGOOL,  Bo3oMLOsYMO
Loddomgdol,  0bxgMLGHOMIGHMOWo  3OmgdGgool,  df3obg
®d099BH9gdob dgbgdermdol 3MHmEgldo Tologrgdols GMBL3MMEH0MYdS
b9ds OHMYMO3 Jowsdol gMmo »dbosb dgmegdo, sgzg Boboergdols
d99m@sbs bogds MEbmgmosb. mEbmgmosb 9gdmeol momddols
9439w ©93MmOMsGowo  dzgbsdyg, mgbewo vy Lbgs  LoMysgo
935G  Tobos, MHMIgermsg bgdogE dmyzqds MEbm
§o6M30dmd0b, 3m@gbEomcs© 0b35H0vMmo Lobgmdgdo. gmzqgmogg sdsls
995905 8myg356MEgdobs s d9focdggdol dogM di3gbsmgoms w8630
gnOmdPols s Lobgmdgdol  dgdm@ebs ©g3mMGOMwo 0¥

LIP30 EobodbEgROm s 90y  To00  FOZMEIIOS
0690580, @sLObEgdME  3MbJBHIOT0, FoB™3gdMe  BsddgbgdErm
000993Hgdbg, Hobs s fHgamol sGbgdol 3009dbg s ©.0.

3939 356boeg0lL Mgdss Joasdol GgMHo@MEm0sBY sOLYdYEO
Low3mbmgsbo  oLEGMGMOOL ddmby  dmergsmobs s Ubgs 03969
®d099BHgdob di3gbotgoms 965350 1390mM369d0, MmIwgdos
4393000906, 654mxzdlbdmos®mdgb s 0dwg3056 MLEEL. beyxae
®300b65009LgdLSEG 30.

Lodmemm  xsddo  ymzgeogg bmdmom  smbodbywo byl
Mfigmdl mbm Izgbodgms bgdom v MbBadEogm  93MEILgdsL
Jowodols BgMoBm®m0sBg, Looobsg LLdMWMME Y39WOsBRIMHO M3l
040l B350l BogsgLoygMgeols BgMoGM®m0sBY, LOWOE Yorr0dOYOS
530069999600 LAEAOMJEHMOOLS S BMEOIoL I3gbodgmemds. sdo@ma
d0Bbs  @ogoLsbgm s FggzoLfegagod  dsmmdol  dmddgom,
obHMEo Bogo3Lay®geols 000090569 A9O0GMMo0lb
9396569 @0MdS.
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5.2. 3500v990L Bsgs3Lsggeols BemGols sbsgro®

050l QObMEIMEOo Bogo3LoyMgeols AIMOGHMMO0S
0009056MgmdL  80bstg  FmOmbol fywol Totx3zgbs LobsdoMmby,
D030l ©Mbosb 1-5 8 LodswEol gosMawgddo. GPS 3mG@. GPS
3m6. 37 T 715784.81m E 4608611.67m N; 37 T 715305.90m E
4609073.63m N; 37 T 715325.29m E 4609397.46m N 3mMob.

Bogo3Loggeo  gbdomboMgdl aobveo Low3mbol 60-0sbo
Jagd0sb.  dowosbo GHgMoGmmos 20 3-0gs, dso dmGol 10
399&Ho60 560l ogdBHomEmo, bmwm ©sbs®bgbo 10 3gd@oto mdmddgom,
BN, Losi F00E0bsMYMdL T(39b5Mgms 4oBLsbEgds. Labgbgs
0906500 (39601Hgd0oL hodmyseodgdol 3MmEglgdo.

50bodbM  WwmIs305H)  93030M3gmo  dbmerm  J.
050030L  BHYOHOGHMO0sDy  gaMMm3z90Eo  BoMBgbgdol  gobmseglinds
bgdmEs, dmwen fargddo 3o sFs@ol Lbgs Imboodserodg@gdog
©5995@95. BgM0GMM0sDY bggds m0mddol y3zgws Godol bsmbgbo
(LoymxBo3bMZMHOM, L5dd9b9deM, LodMgPz9 ™, Jbgddo
392603900 ©s bbgo).

BoBHoOgdwo  33wg3900L  89egpoe by sefg@oos 239
LobgMdS, HMIWGdO3 9M0056EYOS 59 MR sbTo s 162 a350T0. Fo0sb
L3mMOHM3bgdo  FoMmdmygbowos dzo@ol 3 Lobgmdoom  (1.25%)
(Equisetum arvense, E. palustre, E. ramosissimum), 430060300 o
300390 gbenmzbgdo o6 oxgoJuoMgdEs. Mo Gggbgds
RO glenmzbgdl, S©HgMHowo gMmEgdbosbosbgdol 43 Lobgmds
(17.99%) 96056 gds 8 caxsbls o 28 3350 do, beagm mGMEgdbosbo
193 Lobgmds (80.75%) dm0o3ogL 51 mxsbls o 134 4356 (gb6. 8).
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gbGowo 8
3500730l BogagLsg®gmols armes - bsbogmabm gmedol, g3meemporGo XaBoL ©s
3sbol  domomgdom (EolgOHEHE0sd0  sdadgdom fa®dmagbowos Fokdmamdol
500 5 MX5HO)
(Lsbog. Bm®ds:  Ph-gsbgdmgodo, Th - Ggydmgodo, He - 39d03603@maodo, Cr -
30033mxzo@o, Ch - bsdggnodo; 3wsbo: Dic-méegdbosbo, Mo - ghmegdbosbo, Sp -
L3mOHMZs60; 9g3m.x3MB0: R - Hr©IBHsMG0, F - Byobs s Ggobdotol d3gbstyg, P -
©BdMdOL (Brgoldots Jzodbsgdol s 5.8) dagbsty, G - dgamb, dmBI6sMols s
3ol 939bsg, H - Fomd@gbosbo @ghodmeool 56 ¢gbosbo dgummls 93gbstg, M -

9ol d39656).

93 | bsb 03 | bob
Lobgeads 3 | X3 | B0 | Lobgmds I | X3 | 8
Abutilon theophrasti Lotus tenuis Waldst. & | Dic
Medik. Dic [R | Th | Kit P | He
. . Ludwigia palustris (L.) | Dic
Acacia dealbata Link. Dic | F ph | Elliot R Th
. Luzula forsteri (Sm.)
Acalypha australis L. Dic | R T | DC. Mo | G He
Acer negundo L. Dic | R Ph Lycopus europaeus L. Dic H He
Ailanthus altissima Lysimachia japonica Dic
(Mill,) Swingle Dic | P | Ph | Thunb. R | He
Aira elegans Willd Mo | F Th | Lythrum salicaria L. Dic H | cr
. Dic
Ajuga reptans L. Dic | P He Malva neglecta Wallr. R He
Alnus glutinosa subsp. Dic
barbata (C.A.Mey.) .
Yalt., (Alnus barbata Malva ambigua Guss.
C.A.Mey) Dic | F Ph R | He
Alocasia macrorrhizos Marrubi y L Dic
(L) G.Don. Mo | G | cCr arrubmm vugare L. R | Ch
Amaranthus albus L. Dic | R Th | Melilotus albus Medik. Dic P Th
Amaranthus caudatus Melilotus officinalis Dic
L. Dic | R Th | (L) Dsr. P | Th
Amaranthus deflexusL. | .. | g Th | Mentha aquatical. Dic H | He
Amaranthus lividus L. Dic | R Th | Mentha pulegiumL. Dic | H He
Amaranthus retroflexus Microstegium imberbe
L. Dic | R Th | (Ness) Zvel Mo | R | Th
Ambrosia artemisiifolia Microstegium
L. Dic | R Th | japonicum (Miq.) Mo | R He
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Koidz

Microstegium
Ammi visnaga L. vimineum (Trin.)
Dic Th | A.Camus Mo Th
Amorpha fruticosa L. Dic ph | Mirabilis jalapa L. Dic Cr
Dic Miscanthus sinensis
Angeli 7l s L.
gelica sylvestris cr | Andersson Mo Cr
Anthemis cotula L. Dic Th | Morusalbal. Dic Ph
Arabis nova Vill. Dic Myosotis palustris (L.) Dic
(Arabis auriculata Nathh. /Myosotis
Lam.) Th | scorpioidesL. He
Arctium lappa L. Dic Th | QOenothera bienisL. Dic He
Artemisia absinthium Dic Oplismenus burmanni
L. He | (Retz.) P.Beauv. Mo He
Dic Oplismenus
Artemisia annua L. undulatifolius (Ard.)
Th | Beauv. Mo He
Artemisia vulgaris L. Dic He | Oxalis corniculatal. Dic Th
Arthraxon hispidus L. Dic
(Thunb. ) Mak. Mo Th Oxalis violacea L. Cr
Asrinlex tatarica L Dic Parentucellia latifolia Dic
P ) Th | Caruel. Th
Dic Parthenocissus Dic
Bidens cernual. quinquefolia (L.)
Th | Planch. Ph
Dic Paspalum distichum L.
Bifora radians Bieb. (Paspalum paspalodes
Th | (Michx.) Mo Cr
Bothriochloa Paspalum thunbergii
ischaemum (L.) Keng Mo He | Kunth ex Steud. Mo Cr
Dic Perila nankinensis Dic
, e (Lour.) Decne/
Buddleja davidii Franch Plectranthus
Ph | scutellarioides (L.) Th
Dic Persicaria hydropiper Dic
Calystegia sepium (L.) (L.) Delarbre
R. Br. (Polygonum
He | hydropiperl.) Th
Calystegia soldanella Dic Persicaria maculosa Dic
(L)R.Br Gray (Polygonum
o He | persicarial.) Th
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Dic Persicaria orientalis Dic
Capsella bursapastoris (L.) Spach.
(L.) Medik. (Polygonum orientale
R |He | L) Th
Dic Persicaria perfoliata Dic
Cardamine hirsuta L. (L.) (Polygonum
R Th | perfoliatuml.) Th
. . Dic Physalis ixocarpa Brot. | Dic
Cardamine parviflora L. R Th | ex Hornem. Th
Cardamine Dic Dic
quinquefolia (M.Bieb.) Phytolacca americana
Schmalh. (Dentaria L.
quinquefolia M.Bieb.) P Th Cr
Carex divulsa Stokes. Mo | P ch | Plantago majorl. Dic He
Platanus occidentalis Dic
Carex pendula Huds. Mo | H | L Ph
Carum carviL. Dic G He | foaannual. Mo Th
Centaurea oxylepis Dic
(Wimm. & Grab.) Poa compressa L.
Hayek P Th Mo He
Centaurium Dic
tenuifforum Poa pratensis L
(Hoffmanns. & Link) P ’
Fritsch P | Th Mo He
Cerastium glomeratum | Dic Polycarpon Dic
Thuill. p He | tetraphyllum (L.) Th
. . Dic Polygonum aviculare Dic
Chelidonium majus L. R He | L Th
. Dic Polygonum minus Dic
Chenopodium album L. R Th | Huds. Th
Di Pol b Di
Chenopodium urbicum 1 ovgontm posumon 1
L Buch. -Ham. ex D.
] R | Th | Don Th
. L. Dic Polygonum thunbergii | Dic
Cichorium intybusL. PM | He | Siebold & Zucc. Th
Cirsit L. Di Di
SCI:)S:UH arvense (L.) ¢ R He Portulaca oleracea L. 1 Th
Cirsium vulgare (Savi) Dic , Dic
Ten. R He Prunella vulgaris L. Th
Cleome houtteana Dic
Schltdl (Cleome Z ;’IEHZ H;V:}ff)e”s (L)
hassleriana Chodat) P Th voex ’ Mo Th
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Commelina communis Ranunculus muricatus | Dic
L Mo | PR | Th | L Th
Convolvulus arvensis L Dic Ranunculus sceleratus | Dic
R |C |L He
iy . Dic Rhus javanica L/ Dic
Coreopsis tinctoria . .
Nut. Brucea javanica (L.)
P Th | Merr. Ph
Cornus sanguinea Dic Dic
subsp. australis Robinia pseudoacacia
(C.AMey) Jav. (Cornus L.
australis) F Ph Ph
Crassocephalum Dic Dic
crepidioides (Benth.) Rosa multiflora Thunb.
S.Moore R Th Ph
. Dic Rubus anatolicus Dic
Crepis setosa Haller f. P Th | Focke. Ph
Cuscuta australis R Br. Dic R Th | Rubus caesiusL. Dic Ph
Cynoglossum creticum Dic Rubus proiectus Dic
MiIL A.Beek/ Rubus hirtus
R He | auct Ph
. . Rubus serpens Weihe Dic
Cyperus badius Poir. Mo | H Cr | exLej. &Igourtois Ph
Cyperus esculentus L. Mo | H cr | Rudbeckia hirtal. Dic He
Cyperus longus L. Mo | H cr | Rumexacetosellal. Dic He
Dic Rumex acetosella Dic
. subsp. acetoselloides
Datura stramonium L. (Balansa) Den Nijs/ .
R Th | acetoselloides Balansa He
Daucus carota L. R p cr | Rumexpulcherl. Dic He
ﬁfﬁana violascens o | ™ Salix babylonica L. Dic o
Duchesnea indica Dic Salix caprea L Dic
(Jacks.) Focke P He ’ Ph
Dysphania Dic Dic
ambrosioides (L.)
Mosyakin & Clemants Sambucus ebulus L.
(Chenopodium
ambrosioides L.) R He Ch
FElaeagnus rhamnoides Dic Dic
(L) A. .
Nelson.( Hippophae Sambucus nigra L.
rhamnoides L.) G Ph Ph
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Fleusine indica (L.) Saxifraga stolonifera Dic
Gaertn. Mo Th | Curtis. p Cr
Elsholtzia ciliata Dic Scirpus sylvaticus L
(Thunb.) Hyl. Th ) Mo | FH | Cr
Epilobium palustre L. Dic He Scrophularia nodosa L. Dic H He
Equisetum arvense L. p cr | Semecio sylvaticusL. Dic P Th
Senecio vernalis Dic
Waldst. & Kit.
. /Senecio
Equisetum palustre L. leucanthemifolius
subsp. vernalis
sp Cr (Waldst. & Kit.) R Th
Equisetum . . Dic
raqmosissbnum Desf. sp Cr Senecio vulgaris L. R Th
Erigeron annuus (L.) Dic Setaria faberiR. A'W.
Pers. Th | Herrm Mo | R | Th
Erigeron bonariensis L. Dic Setaria intermedia
He | Roem. et Schult. Mo | R Th
Erigeron Canadensis L. Dic Th | Sherardia arvensis L. Dic R Th
Eriobotrya japonica Dic Sigesbeckia orientalis Dic
(Thunb.) Lindl. Ph | L. R | Th
Fuphorbia falcata . Dic - ESES{ISZ irpium officinale Dic N -
Dic Sisyrinchium
Euphorbia peplus L. septentrio-nale
Th | E.P.Bicknell Mo |R | Th
Euphorbia stricta L. Dic Th | Smilax excelsaL. Mo | F Ph
Fallopia dumetorum Dic Dic
(L.) Holub (Polygonum Solanum carolinense L.
dumetorum L.) Th R Ch
Dic Solanum decipiens Dic
Ficus carica L. Ph | Opiz. R Th
Filago arvensis L. Dic Th | Selanum luteum Mill. Dic R Th
Dic Solanum nigrum Dic
Filago gallica L. L./Solanum
Th | americanum Mill. R Th
Fragaria vesca L. Dic Solanum Dic
He | pseudocapsicumL. R Ph
Frangula alnus Mill. Dic Solidago canadensis L. Dic R H
Ph e
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Galinsoga ciliata (Raf.)/ | Dic Sorehum halepense
G. quadriradiata Ruiz & @© )g ers P
Pav Th | /P Mo He
Di -
Galinsoga parviflora ic Sparganium erectum
Cav subsp. neglectum
: Th | (Beeby) K.Richt. Mo Cr
Galium palustre L. Dic Th | Spiraeajaponical.f Dic Ph
] . Dic Sporobolus fertilis
/ L.
Galium spurium Th | (Steud.) Clayton Mo He
Galium tricornutum Dic Stachys annual. Dic
Dandy. Th achys annua L. Th
Geranium dissectumL. | i€ Th | Stellaria gramineaL. Dic He
Geranium sibiricum L. Dic Stellaria holostea L. Dic H
He €
Dic Stellaria media (L.) Dic
Glechoma hederacea L. ph | Vil Th
Dic Symphyotrichum Dic
gramini-folium
Gleditschia triacanthos (Spreng.) G.L. Nesom
L. (Conyzanthus
graminifolius (Spreng.)
Ph | Tamamsch. He
Dic Tagetes minuta L Dic
Hibiscus syriacus L. Ph '8 : Th
Hpydrocotyle ramiflora Dic Taraxacum officinale Dic
Maxim. Ch | Wigg. Cr
) Dic Torilis arvensis (Huds.) | Dic
Hydrocotyle vulgaris L. ch | Link. Th
Hypericum Dic Torilis japonica Dic
androsaemum L. Ch | (Houtt.) DC. He
Hypochaeris radiata Dic Tradescantia
Falk. He | fluminensisVell. Mo He
. . Dic Tradescantia
Impatiens balsamina L. Th | virginianal. Mo He
Juglans ailanthifolia Dic Trifolium campestre Dic
Carriére Ph | Schreb. Th
Juglans cordiformis Dic Trifolium diffisum Dic
Wangenth. /Carya Ehrh
cordiformis K Koch. Ph ' Th
. Trifolium echinatum Dic
Juncus bufonius L. Mo Th | Bieb. Th
Trifolium fragiferum Dic
Juncus effuses L. Mo o | L Th
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S Trifolium micranthum | Dic
Juncus tenuis Willd. Mo | H cr | Viv, Th
Kummerowia striata
(Thunb.) (Lespedeza Typha angustifolia L.
striata (Thunb.) Dic | R Th Mo Cr
Kyllinga gracillima e
Typha latifolia L.
Miq. Mo | H | He | ~Prauiona Mo Cr
Lactuca serriola L. Dic R He | Urticadioical. Dic He
Lamium purpureumL. Dic R He Verbascum blattariaL. | Pi Ch
Laph i ¥l Di Di
Aprangium amme 1 Verbena brasiliensis e
(D.Don) Tzvelev Vell
(Gnaphalium affine D. R He ) Ch
Laphangium Dic Dic
Iuteoalbum (L.) L.
fficinalis L.
Tzvelev. (Gnaphalium Verbena officinalis
Iuteoalbum L.) R He Ch
Lathyrus aphaca L. Dic R Th | Veronica persica Poir. Dic Th
Lathyrus hirsutus L. Dic S Th | Vicia lathyroides L. Dic Th
Leontodon hispidus Dic Vicia sativa subsp. Dic
subsp. hastilis (L.) cordata (Hoppe) Asch.
Corb. S Th | & Graebn. Th
Lepidium campestre Dic Viola prionantha Dic
(L) R. BR. P He | Bunge. Th
Lepidium coronopus Dic Viola reichenbachiana Dic
(L) (Coronopus Jord. ex Boreau
squamatus (Forssk.) R He ' Th
Dic Xanthium orientale Dic
. subsp. californicum
Lespedeza bicol
T:{Z eza prcolor (Greene) Greuter /
’ Xanthium
R Ch | californicum Greene. Th
Lolium perenne L. Mo | R ch | Xanthium spinosum L. Dic Th
Lolium rigidum Xanthium strumarium | Dic
Gaudin. Mo | R Th | L. Th
Lonicera japonica Dic
Thunb. R Ph

Pomdmygboo 59 mxsbosb bumo s Tg@o Lobgmdoom
omdm@agboos 11 mxsbo, G®IgEdos 9OM0s6@Ids LobgMmdsms
62.75% (150 bobgmds). 50608bmo mxsbgdos: MH0¥ErY3530m3bgdo
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(Compositae) - 40 Lobgmds (17.57%), 0s03E3wmgbgdo (Poaceae) 22
Lobgmds (9.20%), 3o63mLbgdo (Leguminosae) - 18 Lobgmds (7.53%)
(gb®. 9).

3b®owo 9
LsbgMB0> LOIGZWOm J5FMHBIMEO MR HYdO
# mxsbo Lobgmdgdol Lobgmdgdo
6o gbMds %%-80
1 H0Ey393000m369d0/ Compositae 40 16.73
2 056330036900/ Poaceae 22 9.20
3 3oM3mlbgdo/ Leguminosae 18 7.53
4 &Pmlbgdo/Lamiaceae 13 5.43
5 353 0GHILgd®OB0/ Polygonaceae 12 5.02
6 3560bgdMbo/ Rosaceae 9 3.76
7 XOXWYoLgdMbo/Amaranthaceae 9 3.76
8 oberolgd®bo/ Cyperaceae 8 3.34
9 JonyM®Agbalgd@o/ Solanaceae 7 292
10 | X3°6mbbgdo/Brassicaceae 7 292
11 | 9obsgzolgd®bo/ Caryophyllaceae 5 2.09
xo00 150 62.75%

©oboMbBgb 48 mxobdo  gOmosbgds 87  Lobgmds, gugbos:
Convolvulaceae, Euphorbiaceae, Juncaceae, Malvaceae, Rubiaceae 4-4
Lobgmds;  Apiaceae, Commelinaceae, Equisetaceae, Onagraceae,
Scrophulariaceae, Typhaceae 3-3 ULobgmds; Adoxaceae, Araliaceae,
Boraginaceae, Gentianaceae, Juglandaceae, Moraceae, Plantaginaceae,
Ranunculaceae, Salicaceae, Simaroubaceae 2-2 ULsbgmds. Araceae,
Balsaminaceae, Betulaceae, Caprifoliaceae, Cleomaceae, Cornaceae,
Elaeagnaceae, Geraniaceae, Hypericaceae, Iridaceae, Lythraceae,
Nyctaginaceae, Orobanchaceae, Papaveraceae, Phytolaccaceae,
Platanaceae, Portulacaceae, Primulaceae, Sapindaceae, Saxifragaceae,
Smilacaceae, Urticaceae, Vitaceae 1-1 Lisbgmdo.
BogoglayMgenBy s©hgHoE 9339696gg0do Lobgemdoomo
LodMO3E0m  PodMmoMBg3s  239Mgd0:  xoxwsys  (Amaranthus),
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doweoym®dqbs  (Solanum), LsdymGo (Trifolium) - 5-5 Ubobgmdo;
doBodgws (Persicaria), Polygonum, 0s435¢o (Rubus) 4-4 Lobgmdo;
03060  (Artemisia), ogbsb3zs (Cyperus) 930@s (Equisetum),
960g6Ombo (Erigero, Gdosbs (Euphorbia), gbo®mbogs (Galium), Jowwo
(Juncus), 3o&Hbs (Mentha), ogodobts (Poa), 0gsmbs  (Rumex),
05343009 (Senecio), 396630 (Stellaria), Jusb@owmdo (Xanthium) -
3-3 bobgmds o 5.0.

1533093 ®d09J@bg sefgMowo LobYMBJO06
5Q30MdM0305 80 (33.47%), beagom «i3be Fo®ImBmMdoL 159 Lobgmds
(66.53%), 85056 50IMLgmgm sHoWMos 46, 93MM3Mwo 36 (Joom
GO0l SGHWIBGHMO  930m3mo 33 Lobgmdos),  s3LGHMsol 1,
LodbOgmo  sdgmozmeo 12, BOEowm  sdgMogzmwo 29,
b3905305H030L30609m0L 35, 50FMbsggm sHBoMMmO Labgmdgdol
3H0E0go0  IM935¢0 BogBHMM0MSS 3b30MMBIME0, Bs0d TmMol
50Ls60TBs305 - Aoz JW0ToEHMIMO 30MMDJOO0, F505w0 BHYbosbMdS,
©O©IV0M0  (H3d3gMod¢IOH o Bshg9690mgdo  momddol  dmgaro
faools gob3sg3emdsdo, domdsliol gob®fbol d3Gmaglbdo Ho®dmddbowro
MOHR0bMWo o 3MMMHR6o BogmogMgdgdols 9933900 boowago.
LobgMBIMS H3MEgbMdOm FgmMg 5RO DBYs BIYEMsdrYsbBEZoLs s
93603790 [oMmTmdol  Lobgmdgdo, Msbog  9FoMOL  BarmMol
B0GMRIMYOB0MO BLEAONIGIOS 39653060HMBJOL (OsYM. 4).

adhd

©0536535 4. 330730l Bs98L59gMHYabY smfgMogr d3gbstms Lsbgmdgdol L3gd@ o
§s63m3mdols dobgzom
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05mvdol Bogs3loygMgeol genmMol bologmabam BME®IGOOL
d9LHo3e0l  LoxmdzgebHy MoB30gMHOL 3wslogozsool dobgwpzom
FoMHdMdL By x303 900, HMmIwgdog FoMdmoygbowos 108  (44.76%)
9O0femgobo  dogrobmgsbo  Lobgmdom, ol Imbglzl  39d0300-
33™Mi304gd0 60 Lobgmdoo (25.10%), GMmIgddog JdoMOMSWOIE
23996000569090s  MOfermzsbo s Moo farmgsbo  doenobmgsbo
9396569900 (3b6M. 10). GHIOMBoGIdoLs s 39003003GMB0GHIOOL
©M3obsbGH Mo  dymBsMgmds  Fglisdsdolmdsdos  MHIYMIEIIOHO
BmOob LobgmdOH030 9985089bwMdOL L3g3053032IOMBSLME.

3bGogwo 10
d5m¥gdols 6553B5gHmols Brom®ol bslogmabum gmnaIsms i3gd@mo
# | LobogmEbwm Bm®ds Lobgmdgdol Lobgmdgdols
©o0©96Mds omgbmds (%)(%)-80

1 | »9hmxzo@o-Th 108 45.18
2 | 39d03003@Hmx0do0 -He 60 25.10
3 | 1356gdmzo@o -Ph 33 14.22
4 | 3003@Hmxodo -Cr 25 10.47
5 | bsdggo@o -Ch 13 5.03

Loy 239 100

L5305m@© M35 RBYMMZo60s BIBIMMGBoE G0, 33 Lobgmdowsb
14 sopomd®mogos (Alnus glutinosa subsp. barbata (C.A.Mey.) Yalt.,
Cornus sanguinea subsp. australis (C.A.Mey.) Jav., Frangula alnus Mill.,
Elaeagnus rhamnoides (L.) A.Nelson., Ficus carica L., Glechoma
hederacea L., Rubus anatolicus Focke., Rubus caesius L., Rubus proiectus
A.Beek., Rubus serpens Weihe ex Lej. & Courtois., Salix babylonica L.,
Salix caprea L., Sambucus nigra L., Smilax excelsa L.) 19 30 vsbm
o003 3mdOL (Acacia dealbata Link, Acer negundo L., Ailanthus altissima
(Mill.) Swingle, Amorpha fruticosa L., Buddleja davidii Franch.,
Eriobotrya japonica (Thunb.) Lindl., Hibiscus syriacus L. Rhus javanica
(L.) Merr. Gleditschia triacanthos L., Lonicera japonica Thunb., Juglans
ailanthifolia Carriere, Carya cordiformis (Wangenh.) K.Koch., Morus

alba L., Parthenocissus quinquefolia (L.) Planch., Platanus occidentalis L.,
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Robinia  pseudoacacia L., Rosa multiflora Thunb., Solanum
pseudocapsicum L., Spiraea japonica L.1.).

50b0dbm ®d09J@bg 539696 MB0GHd0 43530 MdL,
Bogmgzdbbdmos®mdl, 0dwgzs ®mz0m  bsoglgdl,  gobgomatgdols
L0 (303000 boloscYds, 833000MJdS s DMK IO (396mbydTdo
©MJobsbGH MO  dpmTomgmdsdo  aggzwobgds.  Mog  Gggbgds
b50930GJBL o 39903003GHMB0GHIOL,  LabmEmEbw®m  GMETs0S
0Mbgdoll  5POWMIMH0Z30  dBIRdMOz0  JE0doG Mo  JoMHMBIOO
30BLsBM3ML3L, o3 BIPMRIBJOOL s  I3gbsgMs  39R9GOEGOOL
d933wo  gm®mIsdo  §393w0bgds.  Top.  dMIBoEroMMo  396MmdYLs

@OGHIMGHMOHo 8mbs3gdgdol dobggom ghmfigrmgsbo dzgbatgs,
B396L  30MMdddo 3o F3gboty  BsdmoM-bogbman  f3569s,

B399 gdM03  Y3930mdl s 00539 gl 0dergzs Bogmgdls o
09benl. Imbggbgdol AEAMBsMgMdIdo 56 oL, sMsbgwlisytgwo
30053 1MH0 3060HMdJd0L 89097 3obsbargdols 3306EIOL 030m5MgdL
©9MHMbL J390s bafoerdo.

domw)dol »dmgdgm bogoglogtgabyg sofigowo dggbstggddo
336300905  Ubgoolbgs  3530EoEgdobomzol  ©sTsbsliosmgdgeo
LobgMdgd0 - FHYol, dEgEmb, ©H3MMGOo, Bgbosbo syowgdols,
OH0amM3 93900 LoMGYwob, sbg3g dool s Fowswro  domol,
3P0XMOM030 S NYi3ber Fo®mImMdmdol @s 5.8. 239 Lobgmdosb 91
MHMIMHIMHO BMOOL HoImdoybawos.

153393 BIOOGHMM0sby sLg3g 893605 Lodobol, WmdoMU,
39OGHMBOEL, 30GHOOL, 3030EMEOHOL, FMAMOL, LaBsTMOML, bgbgol,
3&odol, 35dol, dbbool, GHYgdeol, dswol s Lbgs dzgbatgms
0300065009900,  BoMBol  BoogLagMwby  sfighow  I3gbodgms
sbgmoO  OEO  IMZ95WBIMM3BIDS  BMMHM3MYIbMOO  BoJBHMMYdOL
8909309

Loymxzosbmz®mgdm s Loddgbgdem  Bo@Bgbgdol,  Jocnod
050m19dols s bbgs 3mboE03swodg@gdol 35039000, go0)3s6900L
009937006 s B3Ol EBHYMOGHMM00EIE Tgsmo bsmBgbgdol
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9mbg90Ms dsmvydols Bogogloy®guols GHgMHoGMOMm0sHY byl »Hymdl
(I SNORON Lobgmd®mog Qo Lobogmabem R3O0
965350 1396MM36905L. 839650900 3530(39¢0gds80 s1939 9603369 Mg
OHEb  05050m3L  49s803M9bo s FMdMIMO  BMOb3gwgdo s
dobog 3bmggargdo.

6. b FoHAMTMdOL sHgro LobgMBGOO 530l FeEPMEOOLEED
6s00bdo
O0AmOE3  Lsfyoldo  30bodbgor  sFool  BrzoldoMgmdo
mgbm §o®dmdmdol dggbostrgms 93 s ©93300MYdS blmgsMO
©OMOED  @oofym s @ELsg  AMAgrgds.  Bo@omgdyero
331039006 g3oMaegddo  hggbl  dogm  sofigMowos  sFo6ob
BOHoLsm30L MEbm Fomdm8mdol 3 bobgmds - bsdbMgor sd9M03wMEwo
3960965 (Verbena brasiliensis), 9363900 §oGINIMdOL mdgos
(Lobelia urens) s 31939 599003990 [o®IMIMOOL, 3 EHWOHOEO
39LE0 (BsBMOoHBoMYOMWo) 3sboREmMES (Passiflora incarnata )
Verbena brasiliensis Vell. 3g6dgbs d6sHomowm®o - d6oBowor®o
3960965 LogdoMmM3gmTo 300390 S0FIMOEO0s Folveo Lsm3mbol
50-056 §egddo, osgbsHgmdo, J. Lmbwddo. gowod 39GE™m39d
5060360 93gbstol  3gMdsMowdo Bobs  dgargyool  geHmzbyero
0mE9603M0 dool 3gMHdsM0wddo. I;396s69 50gdMwo 0gm Lembwmdol
000059900056 3w00dgH 3oLsgol dogh 1979 fgaolb,  Gmameg
Verbena hastata. 396@0omg3q0, 35bo3ol doge s©gdvmwo  digbadol
60330 99503309, HMIGE03 50dmBRbs Verbena brasiliensis.
dM5DO0MMO 39600965 DOZOL30MS 5FoM5T0 BIMMMPOS {93MET-
900 3bob30Mmgdbg, M3060a%BoL L3z, MMYMICYH
50 gdbHY, SObIdOL s FEobsMggdol 30O,  FoBMzgdNIE
L55999690 M 300 mbgdby. [TORY efoliglely 0T0) 39609605
9M5350hemgsbo,  BHmGIamdo, ©sdm@Gzowo, 50-180-210 U3
Lodoeol  93gbs®gs.  ©aMMmado  MmmbFobboymgsbos.  Bmommeo
gm6f0sb0s,  geogly®-wsbigdeo.  §39Mdo  odobgowwgdvyero,
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do®do 3o  G930fitmgdmmo,  mMogzg  dbotgl  asdmbodwero
d5M03000Mmd0m.  30©YgPDY  5Mmsbsds  bgMbzdows.  J39s
BNDNEGO0, B0AXIO F9d0LGdM0s. Y3530¢0 IM635¢005, TGN M-
oobggmo.  939gboMg  Y3930emdIL  ofjygdl  83Moer-dsolldo s
3Mdggds bmgddgmedyg. 83gbstg, 49630056 gdOL Jgmeg gl
03005090L ssbemadom 90 000- Iy gLl (bwy.1).

U®. 1. Verbena brasiliensis Vell

Lobelia urens L. 3fs69 comdgeos - bogsOmnzggaeml gam@obmgol
sbago d3gbatgs. 00 93MM3MEo FoMm3mBmMdol, IMsgzsefiemgsabo,
3LYM0s60, Boho@olgdOms (Campanulaceae) mpsHOL dsgrobmgzsbo
939bstgs.  ggbdDy  sOLgdMwo  Fmbergdo bl BL3ML3L
4mOGIOol  MIMmEIbMdsL,  MMIEgdoE  30M9MEIds  SMY
20Dogbmmby. ywm®OGHIo Tgoagds 5-15 LA LogyMdol gmdgbomsb
33963bobgd Mo dermBo 3o ffayMdILHdNo, J0RIWIBOL IO
B0 gdoLoRb.  BglMgdby FomsMgds 10-100 LI Lodsmerol
LHmOIoamdo  gwm®Go. ©@ghem  dgodergds  ogmb  dodBHogo b
©GMGHOWO, 159393009 YWMOHGHIP0m. Y3530¢gd0  MmMLJglosbos,
boamdmOymwo, 1,5 LI LogMdol, a306Ma3060 bymzMGEwosbo,

-70 -



95390mxowrMo,  Bmaxge  M3005033YM930. 3306023060
gmeaegdo 10-15 83 Loa®dol, ©os o0obygemo. LsdG3MY doxggdo
5306995350000, b, 3bmng®H0©0Igd0 000535090
3306023069,  LodBH3Mg 35603000 5305,  ©OIGBIONI0S  0OJOIOO
O0Mlmlgdom.  dMGH3Mm MmO  dMEosbos,  MHMIgedos  )edMe30
33963bX 6905, Lomgliery 3memgdo 200 35¢0s0g ©0s 4og30Lx9M0
189 -y 653900 BMIol MLEO 300MEYOS. 0gLeol dmdfongds s
3906935  83gbsG0ol  43530MBOL  35MMYMO©  B0IEOBIMYMBL.
943530@MdoL  0fjggdl  oolol dmerml - 03bobol  sLsfgolbdo s
3Mdgads md@mddGOL  dmeErmdy, bowe  bDmyoghHom
930993o6MPRbg  gz930mMmds  bmgddgdog  dgodhbgzs. 23006
090mpMdsHg  Y3530¢0mdoL  sIMOzMYdOL  89dgy,  dofolbgos
Bofowado 3300995 L. 2.

At W T
bme. 2. Lobelia urens L.

Passiflora incarnata L. 3560@@mm®Ms - 59960030 §o®ImTmdob,
065350 fmgobo,  35LoBWMOSLYdOMmMs  (Passifloraceae)  mysbol
05sbmgsbo I;396Mgs L. 3.
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b®.30 Passiflora incarnata L.

20Lmo Bozbol 80-90 0sb fargddo swbodboeo 9i3gbstol
A9bFogesl  obabbgb  Jmdmagmdo, Lsd3@Mbogrm  di3gbstrgms
3393000  0bLGHOGMET0.  EEIOLIMZOL  BoBoMm®  BIMMMOYS

239303990 Jmdmegomol  8gdmgwomo  aBol  dodgdatyg
A9M0GHMM05DY. bg0s6s 96 L{imGmBamdo, 3605¢s, 353900560

@O ddmbg 93965675, Fmommero  Lsdbozgmosbos,  yzsgzowo
IO RM-00LBIH0s. Y3530@MdSL 0ffygdl doolol deagrmb. bogmao
§36005600.
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35336900

1. 6mameg wodgmodOHemo  doboggdosb 0633930
939656 gms wibem Lobgmdgdol G93Ms s bdsgbom®o 3MmEgbgdo

De30L3065 930680 blMZsMHo OOHMOEB s0fym s LG
3AMdgwEads, M3  ILEGHMO©Ys  Lobgmdoms  493MEIWgdOL

06580300, 6396l 0gH Bo@eMgdmero 331390000 S SOFIOId0m.
2. XIX Lo3mbol Bl sFoMol FErmMsdo

05530gb0MgdYE0s 134 MEbm FomBmBmdol bobgmds, Igmsg bory3zwmbol
™30sb Hengddo 168, mMmImEosh Hergddo 281, 70-056 Hergddo 350, 90-
0560 §engdol dmEml 439, m3sdggMomg bory3wmbol sbsfyolbdo 450
9009, ©©0LIMZ0L 30 om0 LEYOMM M3MEY6Mds 500-8g LabgmdLL
d9500960.

3. miEbm HomInTmdol Lobgmdooms 2393ME39IgdoL
5305909909090 2BoEIMYMEomo Lobgmdgdol 3969w gEwMoc,
2306L3MGOMEO GO FGobM¥IENs 35079Fol dMEB03MMTS dowds,
Lbgoolbgs 050-3563900s, Lobgyqgdds, 39Mdm 9mogs615399d0Ls o
dmyz3560vemgdol dogH Lbgoalibgs @sbodbrmgdom dgdm@sboends
93965609995 Lobgmd9dTs s 5.9.

4. PBggbl Togh DbE3oL30GS  sFoMsdo  Igegbosbo o
23009696500 @gtml  9dmbg  I39Bsgms  A93MEIWgdOLs QO
00MEMAO0MMO  M530LgdYMHJOgooL  qbffogerol  Loggrdzgwby
2409m3egboos 31 myxsbol, 48 g3s6m0b, 68 bodmMogrobomadmwo
Lobgmds, I gdog 390350 0bMHEId, 94393000,
Bogmgzdbbdmos®mdl,  odwgzs  ®300bsmglgdls s  gqlgol
59mbBogMgdl o Losdmemm xsddo 93300MEJdS s IMBsFowrgmdl
396Bgd0L MO0 Hd5T0.

o) Lobgmdoms  LodMogerom  3sdmOBgmo X sbgdos:
3o03mUbgdo (Leguminosae) - 9 Lobgmds, foxzgwolgdo®bo (Fagaceae) 6
Lobgmds, ds0Egwmabgdo (Poaceae) {oHdmoagbowos 5 Lsbgmdoom,
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39MHEOLIdOMS S Bgmolbowolgd®ms (Rosaceae s Oleaceae) 4-4
Lobgmdom.

0) LobgmdM03500 JEOELMO a35M05  dwmbs (Quercus L.) 6
Lobgmdom, g339¢0033H0, 3300M ©d BLYMEM™LLLYS (Eucalypthus L'Hér.,
Ligustrum L, Pseudosasa Makino ex Nakai) 3-3 Lobgmbdoom. 935309,
&6, JoxgMMo, GAsFO, 39390, WoMomEgb®mbo, %0330,
050030 5 AM3ws (Acacia Martius, Aleurites JR.Forst. & G.Forst,
Cinamomum Schaeff, Eleagnus L, Juglans L, Liriodendron L.,
Phyllostachys Siebold & Zucc., Pinus L., Spiraea L.) 2-2, bogom
565MBgb0 23560500 MMM Lsbgmdomss foMdmoygbowo.

5. ¢bm §o®3mTmdol BosMomE 2030 3gwgdro dg6dbosbo
Lobgmdgd0  JoM0MOEIE  sIMLIZEgmsboNMo (47  Lobgmds)
9w9396¢gdomss  foMdmygbowo s 0bgzobowm®  dgMdbosb
939696 gms 69%-1 9o 9bL. BOHOWwMgm s89M03wos 13 Lobgmds,
33LEHMIWOGO §oM0my9gboos 5 Lobgmdom,
b390530915H030L3060900 2, 3085¢050 1 Lobgmdood.

6.  Lobogmbarm  gmOTsms  FoMGH030  3sbogogeo0L
dobggzom dgbfagerowo d96mdbosbo d3gbotggdosb by dzgbatggdo
§om3magboos 41 Labgmdoom (60.3%), d9hdqdo 17 Lsbgmdoo (25%),
@osbs 4 Lobgmdom  (5.9%), 35¢wds 1 Lobgmdoo (1.4%) o
965350Femgobo 9989604690 mwo ©gMml ddmbg dogrsbo (dsddw30) 5
Lobgmdom. Lobgmdoms 94% 569 64 Lobgmds BMmEM3s60s, brem 6
% 5649 4 Lobgmds §ofigmzsbo. Fomgsb FoModfzsbg fFofgmgzsbos 3
Lobgmds  (4%), 05653969 FmmEmgzsbo 29  Lobgmds  (43%),
gnomedaggbo gmoemgzsbo 34 Lobgmds  (50%),  begom
gmomedEggbo §ofgmasbo 1 (2%) Lobgmdss. babggMo oMowdfzo69s
1 (1%) Lobgmds.

7. BOOME  3o3M3gwgder  dghdbosh  wmibm  93gbstgoms
2399053 gdols O 393MEIJOOL  0930L9dYMYdYdOL  Tglifageols
L5939939W DY oTMYMBO0S 4 XARBO:
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7.1  ULobgmdgdo mbgo 9630w ©g00sdb 3929330 ©d
39696530,  ©936056 BMmymOE  sPOoWMdMoz0 oly Ebm
o600 dmdol Lobgmdgdl s Jobosb momgdol Lrxms RMMIS30gOL,
dbdo  3ogmm0sbgdmos 7 Lobgmds (350093900, 58MmORBs
399900005 Amorpha fruticosa L., Phyllostachys edulis (Carriere) ].Houz,
Phyllostachys bambusoides Siebold & Zucc., Pseudosasa japonica
(StDicd.) Makino., Pseudosasa hindsii (Munro) C.D.Chu & C.S.Chao.,
Pseudosasa humilis (Mitford) T.Q Nguyen., Pueraria montana var. lobata
(Willd.) Sanjappa & Pradeep,);

7.2. Lbgmdgdo Mbzo IMHZEIO0D S SPOWMDMOZO O
mgbm  Go®mdmdmdol  I396s6Mggdmeb  ghmo  JIbosb  (39bmEH03Me
393806gdl. Bolido 2590056989905 16 Lobgmds (Acacia dealbata Link.,
Acacia melanoxylon R.Br., Acer negundo L., Ailanthus altissima (Mill.)
Swingle., Albizia julibrissin Durazz., Aleurites cordata s bbgo);

7.3 Lobgmdgdo 96030 ©gd056 s 83gbstggdol otMy3wog,
Dmaxg® 1o3dom Mbgzo@, Lbgs Lobgmdgdmsb 890sb 3gbm@nm
3930060Hgddo s  3ME3YLJd0s6  3MEE030M9d0L  5EAO0GOOSE
d3mMyd0m. 50bodbe x4mndo gMm0sbgds 30 Lobgmds (3s3wo,
93350330, woynbdOmdo (Juglans cordiformis Wangenth. /Carya
cordiformis (Wangenth) K.Koch., Catalpa speciosa (Warder ex Barney)
Warder ex Engelm., Cedrus deodara (Roxb. ex D.Don) G.Don.,
Daphniphyllum macropodum Miq., Elaeagnus umbellata Thunb.,
Elaeagnus pungens Thunb., Eriobotrya japonica (Thunb.) Lindl., o
bbg.);

74. 9396569900 mbgo  9693w©gd0sb  dbmermE Y
9396900L 0303, 5O 250056 3 EH030MgOOL >EAOGO0IL s
96 986056 396BgdL. X AMRBTo 259000006900 15 Lobgmds (Akebia
quinata (Houtt.) Decne., Berberis levis Franch., Cupressus lusitanica
Mill., Cudrania tricuspidata/Maclura tricuspidata Carriére., Deutzia

scabra Thunb., Hydrangea macrophylla (Thunb.) Ser., Laurus nobilis L.,
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Quercus acuta Thunb., Fatsia japonica (Thunb.) Decne. & Planch.
Quercus glauca s bbgs.).
8. 53560l BLZoL30MHINOL IVWMBDBY s JMES3I-dMM(3390DY

gmbyHo  sefghgdols s 33wg3900L  Logdzgwdg  Bgmee
396mBgddo  dgePgmmo,  gsdmymaowo s dglfogwoos 11
939690970 EoXYMBRIVs  (BMEMBo305).  Tomyeb  JmdMegool
Q0MdBY s0hgMowos 6, ggbos:

- 939bsgMo  oxaMBIDs  033mbMmo  3M03GHMIgMHools
(Cryptomeria japonica) ©30bsb@mdom;

- 939bsmgmmo  OXAMRBIOS 9339033 JO0L (Eucalyptus
viminalis, E. Globulus, E. cinerea) om30bsb@mdom;

- 93969090 OxAMBIOS  3OMJonwGols  (Cinnamomum
glanduliferum) s 360H03@mdgmools (Cryptomeria japonica)
©M30655@M™doo;

- 93965M9Mwo o MBIOS 053mbMMo Boo3gs (Phyllostachys
bambusoides) ©mdobsbEHMdOm;

- 93969 gMo  oxAMRBJOSs Tmbm ds0d30L  (Phyllostachys
edulis) ©m30bsbEHMdOm;

- 939696H9M0 oxAMRIOs  JoOHBObZMmMEns dmbol (Quercus
myrsinifolia), 90Mysbols (Alnus glutinosa subsp. barbata) s
053mbmMo 3603@™AgHhools (Cryptomeria  japonica)
dmbsfioengmdoo.

Bod30l odmdbY 50faM0wos 4 oxyMB3ds (FMEOTS3E0s):

- 9396sMgo  IXAMIBIDS  3M03GHMIgeool  (Cryptomeria
Japonica) ©™30bsbEGHMdom;

- 93969 gmo oxaMBgds MHbowols s dmbgdol (Carpinus
caucasica, Quercus palustris, Quercus falcata) ©m3dobsbEmdom;

939bsmgMwo  IXAMBIVs  OHEbowols s 053mbMo
3M03¢™Ageools (Carpinus caucasica, Cryptomeria japonica)

©™30656EHM™do;
- 939656970 oxyYBIOs FMMYsbol, 053mbMMo Mozl s
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50900370 JooxggMol  (Alnus glutinosa, Spiraea japonica,

Phytolacca americana) m30bsb@Hmdom;

= 39bodMH0l sdWMdBY smhgMowos MBmddgm, sbMEo

Bog93L0gMgeols 396569 LobgmdGHO30 Fq8s00ybEIMds

9.  033mbmeo  3003&HMIgMHoolb  (Cryptomeria  japonica)
©MdobsbGHmdom d9d0boeo 939659 mo QOXAIBIOd0
JMdMEgmol  sdEMdbg  sofighowos 65 Lobgmds,  Fo;b
5QR0WMdM0300 33, bagom Mbm 32, dom dmeol dgemdbosbo 15.
boem  Bodzol  @odEmdHg  sofg®omos 71 babgmds,  Fs0sb
5Q30MmdMH0300 30, bom mbm 41, 8s00 GmGob 14 dgemdbosbo
Lobgmdss.  Bogrsbmgeb  Lobgmdoms 893 gbarmds  8g@-bssgzwgdo
b s3Lgdoom boliosmgds.

10. 9335w033dol  (Eucalyptus viminalis, E. globulus , E.
cinerea) @M30bsb6GHMdom 894dbowro 93gbsMgyo oxaBgdsdo 90
LobgmdoL d3gbstgs 00O, Tomyob 5YOWMBGOZ05 36 o
Mbm 54 Lobgmds, 3500 dmeol dgmgbosbgdo 17 Lobgmdom, sbsdbgbo
73 Lobgmds 30 doeobm3zsbos. Bosbmgsb s BmEs©s© Lobgmdoms
LodMO3EgL  933903BHIOOL  BMMMERBEWLRJOOL  530LgdMMGdBO
3965306HMdgdUL.

11. 83960 oxyIBgOoL - 1) 053mbmMo 3Ho3EHMmIgMmools
- Cryptomeria japonica) ©M3dobsb@GHMdom, 2) 9335033900l
(Eucalyptus viminalis, Eucalyptus  globulus, Eucalyptus cinerea)
©M30bsbGHmdom, 3) 3Mmdsgm@ols (Cinnamomum glanduliferum) o
36033mdgeool  (Cryptomeria japonica) ©mI0bsbEHmMd0m Losghmm
5300909MHgBL  FoMTMoAgbl  Mbem  Fo®Tmdmdol  Lobgmdsms
©M30bsbGH Mo dymdstgmds. dovbgEsgzs@ 0doby GMI sefgHow
™d0993Hgdbg dmbEs 9©A0MIM030 Lobgmdgdol gobgbgzs s vibm
§o680dmdob 33gbs6gms 3esbEeE0gdol 35996905, MgLss 33b3IdS
5do-0g  9dMMoygbaro IgMdbosbo Lobgmdgdo - mbowo (Corylus
avellana),  bg3tgwwo  (Frangula  alnus), Odmggzo  (Vaccinium
arctostaphylos), 93swomo3o (Smilax excelsa), 3oGmngobol dmbs (Quercus
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hartwissiana), Gabos (Carpinus betulus), {jodewo (Castanea sativa),
30bw®o byy@e (Hedera colchica).

12, s0f9®owo (39bmbgd0ob y4z9wsdy 83oMg Lobgmd®ogo
99950995™d00 053mbMMo Bo©s39L (Phyllostachys bambusoides) ©>
0l 0590306 (Phyllostachys edulis) ©@m30bsbGHmdom dgddboero
93965099900 X AYBJOJOO boll0s0EYds. ML B53dM3JdOL 3560
03008560bgdol  Mbs@o  2obs3oMmMdgL.  d33dM30  gPHmbsoMs©
©09360L HMAMOE M3 FoeBmTmdoL 5139 SYOWMIMHOZ Labgmdgdb.

13. Jmdmegmol sdemdbg, 3obstg Beermdol dodgdstgo
896By e 9396569 QX BIBIOSTO (©ox B0
domBobgmmmens dMbol (Quercus myrsinifolia), 9m6OYsbol (Alnus
glutinosa) ©@s 053mbMM0  3003BHMAgmool  (Cryptomeria japonica)
dmbsforgmdom) Lbgo 395mBgdoLogsb 2406Lbgz039800
godboMgdgeos 4 Lobgmdol  bogbo  (Calliergonella  cuspidata,
Odontoschisma denudatum, Fissidens sp., Polytrichum strictum), 4
Lobgmdob 30860 (Osmunda regalis, Pteridium tauricum, Pteris cretica,
Thelypteris limbosperma,) s 8303goob 2 (Equisetum palustre,
Equisetum arvense) Lobgmds, Loy  FoMdEIb0sbo  3sd0FsE0
3965306HMdgdUL.

14. Gboeools (Carpinus caucasica), 35000bs s bsdyeoligdw®o
dmbgdol (Quercus palustris) ©@MmIobsbGHmdom 99ddbogn 93gbstrgre
QOXAMNIOsdo  sefghowos  dggbstgoms 119 Lobgmds, 48
3POWMOM030 s 71 ¢bm Fo@mdmdmdol. Fomgeb dgHdbosbo
93396969900  fotdmepqbocros 10 s@y0MmdMhogzo ©@s 16 mEbm
o3 dmdoL Lobgmdoo. Lobgmdoomo LodMogeng Q5
06535053960m36905,  29630HMdFOMo  Mbs  ogml  IgBmdI©
36OLgdeo Lbgoalibgs 939bsMgmEo ox3RBIdId0sD, dsom dmMol
05030l dMEB03MOO 050D TGIMFMowo Lobgmdgdols godm,
Mg gob  Bmaoghomol 396mBmemo  (LEBHOWMIGHMOWEo) GmEo
153050 TS0,

15. 9mtygobolb (Alnus glutinosa subsp. barbata), 053bme0O
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309300l (Spiraea japonica) s 5396MH03Mo F0ooxg®sl (Phytolacca
americana) ©®JIobsbEHMdom dgJdbogr 3965MME  ©OXYMBIOSTO
Lo 50fgMowos 107 Lobgmdol d3gbstg, domysb saowmdemogo 50
©s  vgbm  Go@Bm8mdol  57. 99Mdbosbosbo by s  dmBdo
Jo00m©agbowos s@Aowmdmogz0 7 ©@s gbm  Fom3mdmdol 11
Lobgmdoo.

16.  domwdol  Bogoglog®gan®g  BodoMgdvemo  33¢093900L
39009390 bIE s©FgH0E0s 239 Lobgmds, HGMIWgdoE gM00sbwgds 59
mxobdo s 162 @350d0. Fo0sb L3MOHM3bgdo HoMdmagbowos
d3080b 3 (1.25%) Lobgmdoo (Equisetum arvense, E. palustre, E.
ramosissimum). 23096900 Q5 30039wmgliermgbgdo o6
05530gLoMGONES. Mo 0999bgdo ROl m3bgdL -
9OMG0b056056930L 43 Lobgmds (17.99%) 9MH0sbEgds 8 My sbls o
28 2356030, bmm mMEgdbosbo 193 Lobgmds (80.75%) dmogsgl 51
mxobls o 134 4356,

17. BogsgLoghgemBy Ho@dmygbowo 59 mysbosb bmmo o
dgBo  Lobgmdoom  foMdmygbogos 11 mxsbo,  OmIgedos
9006 gds  Lobgmdoms  63.20% (151 ULobgmds). swbodboyeo
R 9bgd0s BYY3530em3bgd0/ Compositae - 40 bobgmds (17.57%),
056 330m3b69d0/ Poaceae (22 Lobgmds (9.20%),
35630Ubgd0/ Leguminosae -18 Lobgmds (7.53%). ©sbshgb 48 mysbdo
9056905 86 Lobgmds.

18.  BogoglogMgeol  g@m®sdo  Lobgmdsms  LodMOz3w0m
2399006MBg35 339M900: XOoxXWoYs/ Amaranthus, dswwrym@dgbs/Solanum,
LoBymGs/Trifolium -5-5 Lobgmds; 9sGoGgws/ Persicaria, Polygonum,
0oygoeo/Rubus 4-4 Lobgmds; 930560/ Artemisia, ®s3bsb3gs/Cyperus,

d30¢s/Equisetum, 90 96Ombo/Erigeron, @dosbs/Fuphorbia,
9bMmbogs/Galium, 3owo/Juncus, 3odbs/Mentha, 03595665/ Poa,
050mbs/Rumex, 0939430mgs/Senecio, JB50m30/ Stellaria,

Jusb@owmdo Xanthium-3-3 bsbgmds s 5.0.
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19. byggawgz oy (BopegLagmyrdy)  seffgdowo
Lobgmdd0Ed  syowmdMmogos 80  (33.47%), bmwm  vEbm
§o60mdmdol 159 Lobgmds (66.53%). Go96309M0L  Jerslioggozsool
d0bg30m FoMdMOL GHYOHMB30EJO0, HMIgdois HoMdmoagboeos 108
9eonfiermgsbo 0oobmgsbo Lobgmdom, dsbs 9dmbogal
3900360033Mn304g00 60  Lobgmdom, OMIWwgddos  JOMHOMSWIQ
3996000569005 MOfemzsbo s IMegofarmgsbo  dogrsbmgsbo
939656m99%0. A9IOMR0GHIOOLS Qo 39003603¢™z0EJd0l
©M30bsbGH Mo  IymToMgmds  Fglisdsdolimdsdos  MHMEYMHIMHO
BEeOHOL  Bobgmd®mozo  d995ybwmdol  L3g308039OMLmSb.
3569605303900 Fo@dmagbowos 33 Lobgmodom, 3M03Gmx0GIo0 25
5 bs395303 900 13 Lobgmdoom.

20.  doommngdol  BogsgLayhguby  smfgMowo  dzgbstggddo
336300905  Lbgoalibgs 3500353 gd0Lom30L  sdsbalinsmgdgwro
LobgMdgd0 - BHYol, dEgEmb, ©H3MMGOWO, Ggbosbo syowgdols,
HMaO3 J3gs LaMEYwob, o139 dmol s Bo0seo dmol babgmdgdo.
sofig®oero 239 Lobgmdoob 91  OHMgMoMo  g3emMol
§oM0mo9bgenos.

21. 53306390900 930P39690L M3, TgmMswo (396mbgdOL
39936500 4505¢MbgdE0 IEyMT>MIGMds 353050 “Y3ber Fo®dmdmdol
LobgMdGOL. sbgmds Lobgmdgdds  530doGHoBogool 00 Loggbrmml
0050fjogl, O™ 5FsMHoL BL30L30Ms BmEo Fgodwrgds dso Igmeg
L5dIMBME B0MZoMUL. olobo Yz030wmd6, Boymudlbdmos®gdgb,
0093056 ®300065079LgdL s BgLZOL SFMBsYMIOL, 3MEIId0D s
JgmOo©o  39bmBgdob  ©g36056  sdMMoygbwo  gwmmol
LobgMdGOL.

22. 500mbsgwgm sHoMMo Lobgmdgdol dosmswro 3583969090
96535000 BoJBHMMOMs Fob30MHMBYPO0, o0 FmEmOL SOLBOTbsZ0s
abasglo 3e0ds@MMo 30MMdGd0, Fseeo  3Hgbosbmds, ©IIBOMO

39939Go@GMPmeo  3sh396gdgemo  momddolb  dogwo  farol
2496353@mdsd0.
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23. Bogdgol  @dwmdHy  sofigto  39bmBdo  Gbowols
23005¢™bgdMmo  dyMdsMmgmds,  MHMEMEIbMH™MbgdoL,  LYOMUL,
9390oxol, bgFmgmol, {gogol s 5AOWMIMH030 BdoErsbmgsbo
LobgmdgdoL LoZoMdy Qo 30639Wo©0 3Y9ggdolomgol
535bsli0sm B0 93969900l 299mBgbo 30¢™E96mbol
5305300390 dEymdstgmdol  Bofoemd®mogzo  smygbol
d9L50¢gdEMBdsBY 00335603693.

24. 33930l 3g9®omdo  5FoMol RWOOOLGMWO
50Mmb0oLOmM30L sFIMOWos 3 sbogro, MEbm Fo®dmdmdol Lobgmdos:
Verbena brasiliensis Vell/30009bs dMsbowom®o, Lobelia urens
L./8Go6g qomdgeos, Passiflora incarnata L./35boggm®s.

25. Bo@omgdumero  33¢093900Ls s s0fgMgdol  dggys©
D30L3065 5Fo05d0 L SIS 363 Lobgmdol d3gbstyg, Tscysb
3Q30MdMH030 FoMdmdmdolos 137, bomm wyisbe Fo®dmdmdol 226.
mgbm  PoHImdmdol  Lobgmdgdosh 91 Lobgmds  sMImbagego
sbonMos, 40 Lobgmds RO. s396M03mwo, 39  Lobgmds
b3gmsdsHrzoldomgomol, 36 936m308  (@sm  dmGoL 32
SGHWBGHMMO 930M30L), S3LEHMIWOMM0s 5 Lobgmds, 30Tsosol 1,
LodbMHgo 539MH03o 14 Lobgmds.

oLYOHEHIE00L 0995bYg go8md399bgdweo 65dMmIgdOo:

1. Brasilien Vervain (Verbena brasiliensis Vell.) in Colkheti flora. Annals
of Agrarian Science. Volume 15, Issue 2, June 2017, Pages 198-200
https://www.sciencedirect.com/science/article/pii/S151218871730057X?
fhelid=IwAROIXKCJscKTgJOLPIMeVA8vUX0h_Yhf5mYijeoDiyJp8aV

xakOM-lilfakQ
2. Invasion of Foreign Origin (Alien) Woody Plants in Seaside Adjara.

Biological Forum—An International Journal, Vovume 10(2). Impact
Factor 2,9. ISSN No. Print 0975-1130, Online 2249-3239. Pp.109-
113(2018)

https://www.researchtrend.net/bfij/bfij.php
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https://www.sciencedirect.com/science/article/pii/S151218871730057X?fbclid=IwAR0IxKCJscKTqJOLPIMeVA8vUx0h_Yhf5mYjeoDiyJp8aVxakOM-liIfakQ
https://www.sciencedirect.com/science/article/pii/S151218871730057X?fbclid=IwAR0IxKCJscKTqJOLPIMeVA8vUx0h_Yhf5mYjeoDiyJp8aVxakOM-liIfakQ
https://www.researchtrend.net/bfij/bfij.php

https://www.researchtrend.net/bfij/current issue bfij.php?taxonomy-
id=49

. Evaluation of Chakvi red soils and secondary phytocoenoses

developed on them.// Innovations in Science: The Challenges of Our
Time. Collective monograph.. Volume 2, ISBN 978-1-77192-490-0.

https://www.researchgate.net/profile/Yaroslav_Tsekhmister/publicati
on/329558367 Innovations in Science The Challenges of Our Tim
e/links/5c0f9aa7299bf139¢7504438/Innovations-in-Science-The-
Challenges-of-Our-Time.pdf

. Foreign Origin Plants in the Flora of Ajara and Environmental
Problems. European Journal of Science and Research 1/2019. pp. 74-8.
ISSN  2544-5405. Publishing House PWSZ (Poznan,Poland).
Doi:org/13.32083/ijsr.1.2019.74.

. The invasive potential of Maclura tricuspidata in the Kolkheti lowland
(West Georgia). //The Scientific Heritage. Vol 2, No 52 (52) (2020).
ISSN 9215 — 0365. 3-7. I. Mikeladze., A. Sharabidze. Web: www.tsh-
journal.com; http://www.tsh-journal.com/wp-
content/uploads/2020/10/VOL-2-No-52-52-2020.pdf

. mgbm  (0635BomMmo)  93gbotggdo  3mbgmol  odErmdol

933Om396mBgddo.  //,93m@maonme©  Lrxgms  30:m©vyd@gdol
§o63mgdol 3sbsdgM™m3g G9dbmemyngdo bmxwolb dgmbgmdols
0003050 9630m50Mgdolamgol“. ISBN 978-9941-0-9099-8. 2016.
83-  252-255.  (LogMmodmMmobe  Ladgsbogmm  3mbxygmgbiool
3oL gd0)

http://www.gaas.dsl.ge/images/2018 PDF/Konferenc Shromebi 2016.p
df.
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General Overview of the Paper

Actuality of the topic: disruption impact of human on ecosystems
promotes its response — through secondary autogenic succession. Those
successions vary, as it is in case of variations for anthropogenic influence on
ecosystems. This is when plant species (adventive) with foreign origin
invade and inhabit the plant community, which has now taken quite a large
scale. During the recent decades, there have been real facts demonstrating
the process acceleration. This process was caused by a constant destruction
of natural landscape and import (introduction) of alien species to the region
as well, through exiting a lag phase of before imported species and rapid
expansion of the secondary areas and adaptation to the new type of
residence.

This is actual topic for the South Colchis (Ajara) vegetation.
Influence of the anthropogenic factors, irrational use of natural vegetation
and careless and abandoned agricultural lands have led to distinctive
transformation of flora and vegetation in the phyto-landscapes of the seaside
Ajara reflected in a high potential for invasion of foreign origin (adventive)
species in the formed secondary phytocenosis. Vegetation changes caused
by invasion of alien species is syngeneic succession, this is a result of
anthropogenic-invasion processes formed in florogenesis, which have
oppressed indigenous species, in particular, those whose ‘shelter’— refugium
was ripped.

There are a number of researches made on the species compaosition of
Ajarian adventive flora. However, current condition of the secondary
communities (phytocenosis, plant groups) created through the alien species
have not been studied yet.

Thus, studying of the transformed secondary vegetation observed in
the seaside Ajara lowland and foothills (hillocks), which is considered as
the key place for vegetation invasion in Colchis, is of high relevance. It is
scientifically interesting to see what is a level of exiting serial
phytocenoses (vegetation groups) in terms of restorative succession
(consistent) change and what are their development perspectives.

Research aim and goals: the main aim of the research is to study
the secondary phytocenoses of in seaside Ajara, in particular, Kobuleti,
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Chakvi and Kakhaberi lowlands and surrounding hillocks. The following
goals are set for execution:

- Analysing literature;

- Studying invasion routes of alien species in the research territory
and description of chronology and dynamics of species spread;

- Selection, taking GPS coordinates and mapping of the secondary
phytocenoses (vegetation groups) in the seaside Ajara;

- Studying species composition, revealing dominant species,
identifying cenosis of the secondary phytocenosis (vegetation groups);

- Researching formation of the secondary phytocenoses structure,
identifying its regularities and characteristics;

- Development of the common database of the recorded plants;

- Taxonomic and geographical analysis of the recorded plants;

- Photographing the objects.

Research object and methodology: the research was carried
during 2016-2019 in the seaside zone of Kobuleti, Chakvi and Kakhaberi,
from Sarpi to Choloki. At first, we carried recognition works from the
seashore lowland to hillocks, which considers background observation of
the research territory and identifying the research objects. Recordings on
alien species were carried on the following habitats: natural, secondary
and artificial cenosis (agro-cenosis); habitats in railway surrounding area;
habitats in highway surrounding area; parks, nurseries, abandoned green
places; abandoned, degraded tea plantations; landfills, ruderal places; sea
shore calloused sandy soils.

The geo-botanical descriptions were carried in the selected
secondary phytocenoses (vegetation groups). In total, 11 objects (releves)
were selected. On 10 releves geobotanical description was made through
square methodology, and on one releve (Batumi landfill) floral
examination was made, because developing cenosis on the research object
was non-sustainable.

Alien and local plants on the mentioned locations were the research
material.

The main research method used was a traditional route, expedition
method to collect materials. Laboratory analysis, identification and
preparation of herbariums were carried in the Department of Biodiversity,
Monitoring and Conservation of the Phytopathology and Biodiversity
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Institution in Kobuleti.

Various guides and scientific literature were used for identification of
the species: Identification Guide of Ajarian Flora by A. Dimitrieva
(Dmitrieva 1959, 1967, 1990), identification guides of Georgia (1964,
1971-2015; Fischer at all.2018); Georgian Flora (1969); ‘Summary-
Nomenclature List of Georgia Flora’ (Gagnidze, 2005); Adventive Flora of
Ajara (Davitadze, 2001), internet resources and database of world invasive
species (www.biodiversity-georgia.net). The nomenclature is presented
according to the world flora database - The Plant List
(www.theplantlist.org), as for Georgian names of the plants — according to
the botanical dictionaries of A. Makashvili (1991) and A. Gagnidze-Dvali
(2014). Foreign publications by H. Martin Jahns (Jahns, 1996) and J.
Merryweather (Merryweather) were used for identification of mosses and
ferns.

GPS coordinates were taken and mapped at the selected objects;

Plants description in the secondary phytocenosis was carried by using
mixed Releve and square methods (Braun-Blanquet System, 1955; Mueller-
Dombois, 1925; Miller &Schmetterer, 1974; Releve..., 2013).

On releve, the plants descriptions are made with fixed intervals.
Square sizes on the length of releve are different according to the plant
cover. In case of tree plants, it varies between 15-40 m?, while in mosses —
0.25-0.5 m*.

Abundance/cover of the species in the research plant groups was
studied according to the Braun Blanquet Scale.

5=75%-100%. Range of cover 5 complies with a specific specie, cover
of which in the releve species phytocenological group varies from 75% to
100% of total area.

4=50-75%. Range of cover 4 complies with specific species, cover of
which in the releve species phytocenological group varies from 50% to 75%
of total area.

3=25%-50%. Range of cover 3 complies with specific species, cover of
which in the releve species phytocenological group varies from 25% to 50%
of total area.

2=5%-25%. Range of cover 2 complies with specific species, cover of
which in the releve species phytocenological group varies from 5% to 25%
of total area.
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1=less than 5%. Abundance (number) coefficient 1 complies with
specific species in the phytocenological group, where there are multiple
individuals of the species, and those individuals together cover from 1 to 5%
of the total area.

+=less than 5%. Abundance (number) coefficient + complies with the
specific species in the phytocenological group, where there are multiple
individuals of the species, and those individuals together cover less than 5%
of the total area.

r=less than 5%. Abundance (humber) coefficient r complies with the
specific species in the phytocenological group, where there are multiple
individuals of the species, and those individuals together cover less than 5%
of the total area.

Developed and sustainably developing group of plant groups were not
identified in the Batumi landfill territory, thus the florist analysis was made.
On the rest 10 releves up to 500 squares were made to carry plant
recordings.

Scientific novelty and practical value: cenotic characteristics of the
secondary vegetation in the seaside Ajara, in particular, hills and hillocks of
Kobuleti, Chakvi and Kakhaberi lowland have been studied and the
secondary phytocenoses were distinguished for the first time. A current
condition of naturalised ligneous plants, reproduction, distribution and
engagement characteristics in cenosis were studied. A potential of invasive
species was analyzed, common general list of the plants was developed.
Taxonomic and geographical analysis of the recorded plants was carried,
distribution characteristics on the research objects were studied. Flora in the
Batumi landfill was researched and florist analysis was made accordingly.
Three new alien species for Ajara flora were recorded.

The work paper materials may be useful for developing the
environmental activities. Materials collected during research will be a
basis for a monitoring anthropogenic change of vegetation in the seaside
Ajara and developing online database and flora atlas of the alien plants on
the given territory.

Approbation of research outcomes: The research materials are
described in the annual report of the Phytopathology and Biodiversity
Institute and seminar and colloquium works presented for the Biology
Department of the Natural Science and Health Faculty in 2016-2019 at
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Batumi Shota Rustaveli State University. The work successfully got
approbation at the faculty council, in 2020.

The results of the paper are published in 6 scientific articles.

Dissertation volume and structure. Text of dissertation covers 151
electonically printed pages and includes introduction, literature review,
experimental part, conclusions, bibliography (117 units) and appendix.
There are 13 tables, 6 figures (diagram) and 30 pictures in the text.

Literature Review

The literature review materials are presented in the first part of
dissertation. The first chapter presents a general overview of physical-
geographical conditions in the seaside Ajara. The second chapter discusses
research history of alien origin (advent) plants and general overview of
botanical researches. It gives detailed classification and general topics of
history of alien origin plants. Spreading dynamics in the seaside Ajara has
been studied. Comprehensive literature material and analysis have been
made on general topics of acclimatisation-naturalisation and invasion.

Experimental Part

Results of experimental research are presented in the third and the
following chapters.

3. Alien origin naturalised ligneous plants in the seaside Ajara

The Batumi Botanical Garden, parks, nurseries, plant species brought
in by the private summer visitors and plant lovers for different purposes
played a significant role in spread of alien vegetation in the seaside Ajara.

Our observations and recordings were carried for studying current
conditions of the woody plants and plants with ligneous stems (bamboo).
The main focus was made on reproduction and distribution characteristics.
According to the research, the part of the alien plants grows well, blossoms,
bears fruits, produces self-crops and root succkers.

Research and recording in the research territory in total revealed 68
species of 48 genera of 31 families of ligneous plants and plants with woody
stems: Acacia dealbata Link., Acacia melanoxylon R.Br., Acer negundo
L., Ailanthus altissima (Mill.) Swingle., Albizia julibrissin Durazz.,
Akebia quinata (Houtt.) Decne., Aleurites cordata R. Br. ex Steud.,
Aleurites fordii Hemsl. /Vernicia fordii (Hemsl.) Airy Shaw., Amorpha

fruticosa L., Berberis levis Franch., Buddleja davidii Franch., juglans
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cordiformis Wangenth. /Carya cordiformis (Wangenth) K.Koch., Catalpa
speciosa (Warder ex Barney) Warder ex Engelm., Cedrus deodara (Roxb.
ex D.Don) G.Don. C(innamomum glanduliferum (Wall.) Meisn.,
Cinnamomum japonicum Siebold./ Cinnamomum japonicum var.
chekiangense (Nakai) M.B. Deng & G. Yao., Cryptomeria japonica
(Thunb. ex L.f.) D.Don., Cupressus lusitanica Mill., Cudrania tricuspidata
(Carriére) Bureau/Maclura tricuspidata Carriere., Daphniphyllum
macropodum Miq., Deutzia scabra Thunb., Elaeagnus umbellata Thunb.,
Elaeagnus pungens Thunb., Erobotrya japonica (Thunb.) Lindl,
Euiccalyptus cinerea F.Muell. ex Benth., Euiccalyptus globulus Labill,,
Euiccalyptus viminalis Labill., Fatsia japonica (Thunb.) Decne. & Planch.,
Gleditschia triacanthos L., Hovenia dulcis Thunb., Hydrangea
macrophylla (Thunb.) Ser., Juglans ailanthifolia Carriére., Juglans
ailanthifolia v. cordiformis/ J. cordiformis Wangenh/Carya cordiformis
(Wangenh.) K.Koch., Zaurus nobilis L., Lespedeza bicolor Turcz.,
Ligustrum japonicum Thunb., Ligustrum lucidum W.T.Aiton., Ligustrum
sinense Lour., Liquidambar styraciflua L., Liriodendron chinense
(Hemsl.) Sarg., Liriodendron tulipifera L., Lonicera japonica Thunb.,
Mallotus japonicus (L.f.) Mill.Arg., Paulownia tomentosa StDicd.,
Phyllostachys edulis (Carriere) J.Houz., Phyllostachys bambusoides
Siebold & Zucc., Pseudosasa japonica (StDicd.) Makino., Pseudosasa
hindsii (Munro) C.D.Chu & C.S.Chao., Pseudosasa humilis (Mitford)
T.Q.Nguyen., Pinus pinaster Aiton., Pinus taeda L., Pueraria montana
var. lobata (Willd.) Sanjappa & Pradeep., Quercus acuta Thunb., Quercus
acutissima Carruth., Quercus glauca Thunb., Quercus myrsinifolia
Blume., Quercus palustris Minchh., Quercus falcata Michx., Rhus
javanica L/ Brucea javanica (L.) Merr., Robinia pseudoacacia L., Rosa
multiflora Thunb., Spiraea cantoniensis Lour., Spiraea japonica L.f.,
Taxodium distichum (L.) Rich., that have adopted to the soil climate

conditions, are characterised with reproduction (vegetative and
generational).
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Thus, those species are reproduced, spread and settled in the
transformative phytocenosis. New cenotic links are established through
local and alien species, and in some cases, cenoses are presented only with
alien origin ligneous plants, as they are characterised with rapid growth and
high productivity.

As revealed by the data, the following families are distinguished with
diversity of species: legume (Leguminosae) — 9 species, beech (Fagaceae) -
6 species, grasses (Poaceae) - presented by 5 species, rose and olives
families (Rosaceae & Oleaceae) with 4 species each, and myrtle, walnut,
pine and laurel families (Myrtaceae, Juglandaceae, Pinaceae, & Lauraceae)
are presented with 3 species each. And the rest with 2 or one species.

Oak (Quercus L.) is a rich family presented by 6 species, eucalyptus,
privet and pseudosasa (Euiccalyptus L'Hér., Ligustrum L, Pseudosasa
Makino ex Nakai) with three species each, acacia, aleurites, cinnamomum,
oleaster, walnut, tulip, pine, bamboo and meadowsweets (Acacia Martius,
Aleurites J.R.Forst. & G.Forst, Cinamomum Schaeff, Eleagnus L, Juglans
L, Liriodendron L., Phyllostachys Siebold & Zucc., Pinus L., Spiraea L.) —
with 2 species each, while the rest genera are presented with one specie
each.

According to the areal and florogenetical analysis of the researched
woody vegetation, the majority of the species have the East Asian (47
species) elements and represent 68% of the naturalised woody plants. 13
species are North American, 5 species — Australian, 2 — of Mediterranean
origin, 1 — Himalayan (fig. 1).

50 East Asian, 47
ey

10
30
20

North American, 13

10 Australian,5  Mediterranean, 2

Himalayan, 1

ﬁ?:,-".;‘:?é. L

0

Fig.1. Spectrum of the ligneous species according to origin
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Abundance of East Asian species depends on not only carrying-
spreading of diaspora and ability for adaptation, but the soil-climate
conditions in the Ajara seaside zone similar to East Asian. As for vegetation
with American origin, species from the east coast of America (10 out 13
species are spread in the east coast of America) are the most dominant in the
Ajara Black Sea zone.

In case of the Mediterranean Sea origin, the maritime pine (Pinus
pinaster) shall be mentioned, which is characterised with high naturalisation
and prevalent distribution amplitude in the seaside strip.

According to the simple classification of live forms, in case of
naturalized-turned wild woody vegetation, tree plants are presented with 41
species (60.3%), bushes — 17 species (25%), liana — 4 species (5.9%), palm
— 1 specie (1.4%) and perennial woody stem grass (bamboo) — 5 species
(7.4%) (Fig. 2).

Bamboo- 5
Liana- 4 Palm- 1

Fig. 2. Distribution of naturalized ligneous plants by live forms

94% or 64 species of the studied naturalised woody species are
deciduous, and 6% or 4 species are coniferous (Fig. 3).
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Deciduous Semi evergreen
coniferous -1 deciduous- 1

Evergreen
conifers-3

Fig. 3. Distribution of naturalized ligneous plants in biological groups

3 species (4%) are evergreen conifers, 29 species (43%) are
evergreen deciduous, 34 species (50%) are deciduous, 1 specie (1.5%) is
deciduous coniferous, 1 specie (1.5%) is semi evergreen.

According to the long-term introduction, climate researches and our
studies carried in the Ajara seaside zone, naturalisation (in other words,
species turning wild) is an adaptation, growth-development, sprouting,
bearing fruit, vegetative and seed reproduction and spread of the alien origin
vegetation without human involvement in the new, changed conditions.

In the researched woody species, self-crops are developed around
maternal plant, under crown, in a distance with a maternal plant. They are
also characterised with the different bio ecological characteristics and thus
they are spread and creating cenosis differently. The following groups are
outlined:

1. Species are abundantly propagated in vegetative and generational
way, expelling local, as well as, alien origin plants and creating particularly
clear groupings. There are 7 species of 4 genera (Amorpha L., Phyllostachys
Siebold & Zucc., Pseudosasa Makino ex Nakai., Pueraria DC), of 2
families (Leguminosae, Poaceae) in the mentioned group: Amorpha
fruticosa L., Phyllostachys edulis (Carriere) J.Houz, Phyllostachys
bambusoides Siebold & Zucc., Pseudosasa japonica (StDicd.) Makino.,
Pseudosasa hindsii (Munro) C.D.Chu & C.S.Chao., Pseudosasa humilis
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(Mitford) T.Q.Nguyen., Pueraria montana var. lobata (Willd.) Sanjappa &
Pradeep, out of which 5 species are bamboo, 1 liana and 1 bush. 6 species
are eastern Asian.

Species united in the group are characterised with adaptation to the
local soil climate conditions, competitiveness and aggressiveness. Bamboos
are reproducec through vegetative reproduction with root sprouts creating
boskets that are difficult to penetrate for other plants. Amorpha is
reproduced through seed and vegetative reproduction, and it is widely
spread in the surroundings of railway. Pueraria is reproduced easily with
the root sprouts, stem rooting and seed. It is deciduous bindweed plant,
which uses other plants as a support and limits their development and
provokes grass cover.

2. Species are reproduced abundantly creating cenotic links with
local and alien origin plants. It unitesl6 species: Acacia dealbata Link.,
Acacia melanoxylon R.Br., Acer negundo L., Ailanthus altissima (Mill.)
Swingle., Albizia julibrissin Durazz., Aleurites cordata R. Br. ex Steud.,
Aleurites fordii Hemsl. /Vernicia fordii (Hemsl.) Airy Shaw., Buddleja
davidii Franch., Cinnamomum glanduliferum (Wall.) Meisn., Cinnamomum
camphora (L.) J.Presl., Cryptomeria japonica (Thunb. ex L.f.) D.Don.,
Lespedeza bicolor Turcz., Lonicera japonica Thunb., Rhus javanica
L/Brucea javanica (L.) Merr., Spiraea japonica L.f., Robinia pseudoacacia L.

The species in this group are reproduced through vegetative and
generational reproduction, are distinguished with less aggressiveness
compared to the previous group. The majority of the species (11 species) are
East Asian. 10 species are deciduous, 6 evergreens, including, one
coniferous.

3. The species are reproduced around maternal plant, sometimes
quite abundantly, they create cenotic links with other species and are spread
far from cultivation locations. There are 30 species in this group: Juglans
cordiformis Wangenth. /Carya cordiformis (Wangenth) K.Koch., Catalpa
speciosa (Warder ex Barney) Warder ex Engelm., Cedrus deodara (Roxb. ex
D.Don) G.Don., Daphniphyllum macropodum Mig., Elaeagnus umbellata
Thunb., Elaeagnus pungens Thunb., Eriobotrya japonica (Thunb.) Lindl.,
Eucalyptus cinerea F.Muell. ex Benth., Eucalyptus globulus Labill.,
Eucalyptus viminalis Labill. Gleditschia triacanthos L., Hovenia dulcis
Thunb., Juglans ailanthifolia Carriére., Juglans ailanthifolia v. cordiformis/
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uglans cordiformis Wangenh/ Carya cordiformis (Wangenh.) K.Koch.,
Ligustrum japonicum Thunb., Ligustrum lucidum W.T.Aiton., Ligustrum
sinense Lour., Liquidambar styraciflua L., Liriodendron chinense (Hemsl.)
Sarg., Liriodendron tulipifera L., Mallotus japonicus (L.f.) Mull.Arg.,
Paulownia tomentosa StDicd., Pinus pinaster Aiton., Pinus taeda L.,
Quercus acutissima Carruth., Quercus palustris Minchh., Quercus falcata
Michx., Rosa multiflora Thunb., Trachycarpus fortunei (Hook.) H.Wendl.,
Vitex trifolia subsp. litoralis Steenis.

The majority of the plants in this group are reproduced through
seeds. 12 species are evergreen, 18 deciduous. Species of East Asian origin
are also dominant here (14 species). The second place goes to North
American with 7 species, third place — Australian (3 species).

4. Species are propagated abundantly only around maternal plant,
without leaving cultivation places and creating cenosis: Akebia quinata
(Houtt.) Decne., Berberis levis Franch., Cupressus lusitanica Mill.,
Cudrania tricuspidata/Maclura tricuspidata Carriere., Deutzia scabra
Thunb., Hydrangea macrophylla (Thunb.) Ser., Laurus nobilis L., Quercus
acuta Thunb., Fatsia japonica (Thunb.) Decne. & Planch., Quercus glauca
Thunb., Quercus myrsinifolia Blume., Spiraea cantoniensis Lour., Taxodium
distichum (L.) Rich., Thea sinensis L., Wisteria sinensis (Sims) Sweet. Out
15 species, 12 are East Asian.

Following a purpose of the research, it was particularly important for
us to study cenosis created by the alien species, to determine species
composition and distribution characteristics with significant emphasis on the
ligneous plants.

4. Secondary phytocenosis of lowland and hills in the seaside Ajara

Forest take up about 1/3 (32-35%) of the territory of Georgia. The
most forests are natural forests, which had been undergoing phytogenic
structure development for a long period of time. There are temporary
(produced, secondary) forest formations within a geographical area of the
natural forest formations. The transformation process of natural forest to
temporary (produced) and after-forest plants was accelerated and coverage
area of transformed (secondary) vegetation has been excessively expanded
in the recent centuries, which was basically caused by human negative
influence on the natural forest vegetation (phytocenosis) (excessive use of
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forest materials, uncontrolled cutting of wood, artificial fires in forest,
unarranged grazing by domestic animals in the forest or formerly forested
area, and other).

In recent historical past, mixed subtropical and mixed broadleaf
forests were common for Colchis lowland — flatland and foothills (hills and
hillocks), with a leading of chestnut (Castanea sativa Mill.), beech (Fagus
orientalis Lipsky), the oak (Quercus hartvisiana Steve), linden (Tilia
caucasica Rupr.), Caucasian walnut (Pterocarya pterocarpa (Michx.) Kunth
ex lljins), persimmon (Diospyros lotus L.) and other. Currently, the most of
those forests in the seaside Ajara and Colchis lowland are represented as the
secondary meadows, the secondary alien origin grasses, woody trees and
bushes, breached alien phytocenosis, caused by anthropogenic influence.
Species characterised for the natural forests are left few only limited
geographical area.

We recorded and distinguished 11 research objects in the selected
secondary cenoses in the seaside Ajara lowlands and hillocks.

4.1. The secondary phytocenosis in the Kobuleti lowland and hillocks
Six vegetation groups were determined by the research carried in the
Kobuleti lowland and hillocks:

1. Vegetation group created by a dominance of Japanese cedar
(Cryptomeria japonica);

2. Vegetation group created by a dominance of eucalyptus (Eucalyptus
viminalis, E. Globulus, E. cinerea);

3. Vegetation group created by a dominance of false camphor tree
(Cinnamomum glanduliferum) and Japanese cedar (Cryptomeria
japonica);

4. Vegetation group created by a dominance of Japanese timber
bamboo (Phyllostachys bambusoides).

5. Vegetation group created by a dominance of the moso bamboo
(Phyllostachys edulis).

6. Vegetation group created by a dominance of bamboo-leaf oak
(Quercus myrsinifolia), black alder (Alnus glutinosa subsp.
barbata) and Japanese cedar (Cryptomeria japonica).
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4.1.1. Vegetation group with a dominance of Japanese cedar
(Cryptomeria japonica (Thunb. ex L.f.) D.Don ).

The mentioned territory is in the Kobuleti lowland, at 17-29 meters
above sea level. Field recordings were carried within GPS marked
coordinates between T733234/4633105; T 733472/4633242;
T0733509/4633134. Exposition is flatland with poorly developed soil. In the
1920s, channels were laid out, beech (Fagus orientalis), hornbeam
(Carpinus caucasica), oak (Quercus hartvisiana), rododendrons
(Rododendron) were cut down and replaced with plantations of eucalyptus
(Eucalyptus), cedar (Cryptomeria) and false camphor tree (Cinamomum).

At the end of the 80s, due to harsh social, economic and political
situation in the country, plantations planted on the mentioned territories
were cut down. In this degraded, empty and abandoned plots, certain cenotic
groups, characterised with less stability, have started formation while
considering competitive relationship between the local and alien origin
species. The following vegetation species were recorded on the researched
location (Table 1).

Table 1
Species composition of vegetation group created by a dominance of Japanese cedar
(Cryptomeria japonica)

Species Abund Species Abu
ance ndan
ce
Charateristic species of groups (dominant species)
Cryptomeria japonica (Thunb. ex L.f) | 5 Lonicera japonica Thunb 1
D.Don;
Frangula alnus Mill 1 Hydrocotyle ramiflora | 2
Maxim.
Hedera colchica C. Koch. + Hydrocotyle vulgaris L.
Lespedeza bicolor Turc + Smilax excelsa L. 1
Associated species (companions)
Acalypha australis L. + Microstegium  japonicum | 1
(Miq.) Koidz
Ailanthus altissima (Mill.) Swingle 1 Microstegium imberbe | 1
(Ness) Tzvel.
Alnus glutinosa subsp. barbata (C.A.) 1 Miscanthus sinensis | 1
Andersson
Blechnum spicant (L.) Sm Osmunda regalis L.
Carpinus caucasica Grossh (Carpinus | + Plantago major L
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betulus L.)
Centaurium tenuiflorum (Hoffmanns. | + Poa annua L. 1
& Link)
Cinnamomum glanduliferum (Wall.) | 1 Poa compressa L 1
Meisn
Cinnamomum camphora (L.) ]. Pres] + Prunella vulgaris L. +
Commelina communis L. 1 Preridium  tauricum VI | 1
Krecz
Corylus avellana L Preris cretica L
Dichroa febrifiga Lour. Quercus hartwissiana Stev.
Erigeron annuus (L.) Pers Rhus  japonica (Rhus
javanica)
Erigeron Canadensis L. + Rubus caesius L.
Eucalyptus viminalis Labill; 1 Rubus serpens Weihe ex
Lej.
Euphorbia falcata L. + Rumex acetosella L +
Euphorbia peplus L. + Senecio sylvaticus L +
FEuphorbia stricta L. + Senecio vulgaris L. +
Fragaria vesca L + Setaria faberi R A. W.Herrm | +
Hypericum androsaemum L + Setaria intermedia Roem.et | +
Schult.
Juncus effusus L. 1 Spiraea japonica L.f 1
Juncus tenuis Willd. 1 Thelypteris oreopteris
Sloss./ Oreopteris
limbosperma Holub.
Leontodon hispidus subsp. hastilis(L.) | + Trifolium diffusum Ehrh. +
Corb.
Lespedeza striata (Thunb.) Hook. & | 1 Trifolium echinatum Bieb. +
Arn. (Kummerowia striata (Thunb.)
Lysimachia japonica Thunb + Vaccinium arctostaphylos L | +
Mentha aquatic L. + Verbascum blattaria L. +
Mentha pulegium L. + Viola prionantha Bunge; +
Microstegium viminDicm (Trin.) A. 1 Viola reichenbachiana jord. | +
ex Boreau
Moss layer
Calliergonella  cuspidata  (Hedw.) | 2 Polytrichum strictum | +
Loeske Menzies ex Brid.
Odontoschisma denudatum (Nees) | 2
Dumort.

According to the data, there are 65 species in the group of the
Japanese cedar, where 33 are local and 32 alien origin. woody plants are

presented with 15 species.
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Phytocenological analysis: the main cover of the secondary
phytocenosis is differentiated with layers. The first samples of Japanese
cedar (Cryptomeria japonica) that survived from being cut down dominate
the first sub-layer (average height 20-25 m). The second sub-layer is also
outlined with self-cropped undergrowth samples and root sprouts found on
cut logs of Japanese cedar, eucalyptus and false camphor tree. Greenbrier
(Smilax exselsa), Japanese honeysuckle (Lonicera japonica), Persian ivy
(Hedera colchica) from Liana genus create sub-forest group.

Grass cover (the third layer) is quite poorly developed. Projected
coverage of grass is about 30-35%. The leading species are: Hydrocotyle
ramiflora (Hydrocotyle ramiflora), annual bluegrass (Poa annua), Japanese
clover (Lespedeza striata), diffuse clover (Trifolium diffusum), in open
spaces added with early blossoming and forest viola (Viola prionantha,
Viola reichenbachiana), Chinese foxtail (Setaria faberi), wild strawberry
(Fragaria vesca), spurges (Euphorbia) and other. Bracken fern (Pteridium
tauricum) is also abundantly presented.

Soil surface is covered with different species of mosses:
Calliergonella cuspidate, Odontoschisma denudatum, Polytrichum strictum.

8 species are naturally renewed and engaged in creating of the basic
layer of the given cenosis: Cryptomeria japonica, Frangula alnus, Hedera
colchica, Lespedeza bicolor, Lonicera japonica, Hydrocotyle ramiflora,
Hydrocotyle vulgaris, Smilax excelsa (Table 1). The local flora elements are
presented through one or two units: oak (Quercus hartwissiana), hornbeam
(Carpinus caucasica) and Caucasian  whortleberry  (Vaccinium
arctostaphylos). A poor representation is probably caused, on the one hand,
by shadowing created by the main cover of tree-plants layer and on the other
hand, grazing by livestock animals. The following alien flora representatives
are also poorly presented: camphor tree (Cinnamomum camphora) and tree
of heaven (Ailanthus altissima). Based on analysis of the mentioned
vegetation groupings, we may predict the phytocenosis role of the local flora
will be increased.

The grouping describes East Asian origin, new in hydrangea genus,
gone from culture specie Dichroa febrifuga
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4.1.2. Vegetation group created by a dominance of eucalyptus
(Eucalyptus viminalis Labill., E. Globulus Labill., E. cinerea F.Muell. ex
Benth.)).

The research object is located in Kobuleti, on the left side of Kobuleti
bypass road. The research object is flatland, within 9-18 m above sea level,
GPS coordinates: T732846.16/4632983.63; T732633.16/46329008.23;
T732632.61/4632844.06; T732669.55/4632817.34.

The inventory revealed vegetation group with a dominance of
eucalyptus (Eucalyptus viminalis, E. globulus, E. Cinerea). Specific and
quantitative composition of the mentioned vegetation community differ
from a vegetation community described with a dominance of the Japanese
cedar (Table 2).

Table 2
Specific composition of the vegetation group created by a dominance of eucalyptus
(Eucalyptus viminalis, E. globulus, E. cinerea)

Abun Abun
Species dance Species dance
Charateristic species of groups (dominant species)
Eucalyptus globulus Labill 2 Miscanthus sinensis Andersson 7
Eucalyptus cinerea F. Muell. ex .
Benth 2 Polygonum perfoliatum L. +
L . Paspalum paspalodes (Michx.)
Eucalyptus viminalis Labill 2 Scribn./ Paspalum distichum L *
Cinnamomum glanduliferum (Wall.) ) . .
Meisn 1 Kyllinga gracillima Mig +
Acacia dealbata Link 1 Cyperus esculentus L.
Frangula alnus Mill . Lonicera japonica Thunb
Associated species (companions)
Aira elegans Willd + Lobelia urens L r
Aleurites fordii Hemsl./Vernicia . Lolium perenne L
fordii (Hemsl.,) P ' i
Alisma plantago-aquatica L. + Lolium rigidum Gaudin +
Bellis perenis L + Lotus palustris Willd +
Capsella bursa-pastoris (L.) Medik + Lythrum salicaria L +
Cardamine hirsuta L + Mc.rostegmm saponicum (Miq.) 1
Koidz.
Carex riparia Curt. + Microstegium vimineicm (Trin.) 1
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A. Camus

Myosotis palustris (L.)

va Mill
Castanea sativa Mi Nathh./Myosotis scorpioides L. i
Cichorium intybus L. Nasturtium officinale (L) R.Br +
Cinnamomum japonicum Siebold ex
Nakai/ Cinnamomum tenuifolium Oxalis corniculata L +
(Makino)
h nifoll
Conyzanthus gramini ons Paspalum thunbergii Kunth ex
(Spreng.)/ Symphyotrichum . +
P StDicd
graminifolium
Perila nankinensis (Lour.) Decne/
Corylus avellana L. Plectranthus scutellarioides (L.) +
R.Br.
Crepis setosa Haller f. Plantago major L +
Cryptomeria japonica (Thunb. ex
L.£) D.Don Poa annua L. 7
Cyperus badius Poir Poa pratensis L. +
Cyperus longus L Polygonum thunbergii Siebold & 7
Zucc.
Daucus carota L. Po]ygm'iun? hydrop I‘Z?er +
L./Persicaria hydropiper (L.)
Duchesnea indica (Jacks.) Focke Prunella vulgaris L. +
Erigeron annuus (L.) Pers Preridium tauricum V.1I. Krecz 1
Erigeron bonariensis L. Ranunculus muricatus L. +
Filago arvensis L Ranunculus sceleratus L. +
Filago gallica L. Rhododendron luteum Sweet. r
Frangula alnus Mill Rubus anatolicus Focke +
Galinsoga ciliata (Raf))/ G. Rubus hirtus auct./Rubus
quadriradiata Ruiz & Pav proiectus A.Beek *
Galinsoga parviflora Cav. Rumex pulicher L. +
Gnaphalium affine
D.Don/Laphangium affine (D.Don) Sambucus ebulus L. +
Tzvelev
Gnaphalium Iuteoalbum L./ Senecio vulearis L
Laphangium luteoalbum (L.) Tzvelev & ' *
Hedera colchica C. Koch. Setaria faberi R.A. W.Herrm +
. . Setaria intermedia Roem.et
Hpydrocotyle ramiflora Maxim. Sehule +
Hvdrocotvie vulearis Sisyrinchium septentrionale
lydrocotyle vulgaris L. E P Bicknell +
Hypochaeris radiata Falk Smilax excelsa L. +
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Juncus effusus L. + Spiraea japonica L.f, 1
Juncus tenuis Willd . Sporobolus fertilis (StDicd.) .
Clayton

Lamium purpurDicm L. + Typha angustifolia L. +

Lepidium campestre (L.) R. BR. + Vaccinium arctostaphylos L

Lespedeza striata (Thunb.) Hook. &

Arn. /Kummerowia striata (Thunb.) 1 Vicia lathyroides L. +

Schindl.

Leucojum aestivum L. + Vicia sativa subsp. cordata +
Moss layer

Calliergonella cuspidata (Hedw:.) 2 Polytrichum strictum Menzies ex | 4

Loeske Brid.

Odontoschisma denudatum (Nees) 2 Sphagnum cuspidatum Ehrh. ex 7

Dumort. Hoffm

According to the data, there are 90 species in this vegetation group,
where 36 are local and 54 of alien origin. Woody plants are presented with
17 species, the rest 73 are grass plants.

Phytocenological analysis:

The main cover of the phytocenosis is differentiated into two sub
layers, the first sub-layer is formed with 20-30 m height eucalyptus
(Eucalyptus cinerea, Eucalyptus globulus, Eucalyptus viminalis) survived
from being cut down, that are dominant. Japanese cedar (Cryptomeria
japonica), three species of eucapalyptus (Eucalyptus cinerea, E. viminalis,
E. globulus), false camphor tree (Cinnamomum glanduliferum), Japanese
camphor tree (Cinnamomum japonicum), tung tree (Aleurites fordii, A.
cordata), alder buckthorn (Frangula alnus), silver wattle (Acacia dealbata)
are presented in the second sub-layer. Indigenous specie of sweet chestnut
(Castanea sativa) is presented with few samples. Closure of the main cover
is high and defined specific composition and structure of the vegetation.

Sub-forest (the second layer) is presented by liana genus. There are
plants of greenbrier (Smilax exselsa), Japanese honeysuckle (Lonicera
japonica), Persian ivy (Hedera colchika), and giant climbing tearthumb
(Polygonum perfoliatum).

In this community, grass cover (the third layer) is distributed quite
unevenly. In fact, it is developed in the open (free from sub-forest) places,
where it reaches high projected coverage. The composition is colourful with
indigenous and alien species as well. There are two species of paspalums
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(Paspalum thunbergii, P. paspalodes), Polygonum thunbergii  (Polygonum
thunbergii), three species of cyperus (Cyperus esculentus, C. longus, C.
badius), pasture spikesedge (Kyllinga gracillima), goldenrod (Solidago
virgaurea), rough-fruited buttercup (Ranunculus muricatus), celery-leaf
buttercup (Ranunculus sceleratus) and many others (Table 2).

Soil surface is more or less covered with three species of moss
(Calliergonella cuspidata, Odontoschisma denudatum, Polytrichum
strictum), and the channels with sphagnum mosses (Sphagnum cuspidatum).

Species creating the main cover have week natural renewal capacity,
reproduction is mainly carried through the self-crops and root sprouts.

New alien (European) origin species has been recording within this
group - Lobelia urens.

4.1.3 Vegetation group with a dominance of false camphor
(Cinnamomum glanduliferum (Wall.) Meisn) and Japanese cedar

(Cryptomeria japonica (Thunb. ex L.£) D.Don)

The research object is located in Kobuleti, on the right side of the
Kobuleti bypass road. It is flatland, at 13-15 m above sea level, GPS
coordinates: T 732747/4633247; T 732702/4633002; T 732986/4633080.

Recognition research was also carried on the location, transects were
made in the different directions and recording of the specific composition of
the secondary cenosis was also carried. Compared to the above objects, in
this case composition is not rich, with poorly developed grass cover (Table
3). There are drainage pipes on the research object, with developed
sphagnum mosses (Sphagnum palustre), knotweed (Polygonum), Japanese
stiltgrass (Microstegium) and soft rush (Juncus effusus).

Table 3
Specific composition of the vegetation group created with a dominance of false camphor
tree and (Cinnamomum glanduliferum) and Japanese cedar (Cryptomeria japonica)

Species Abu | Species Abund

nda ance
nce

Charateristic species of groups (dominant species)

Eucalyptus cinerea F.Muell. ex 3 Cinnamomum glanduliferum
Benth (Wall.) Meisn

Eucalyptus viminalis Labill 3 Frangula alnus Mill +
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Cryptomeria japonica (Thunb. ex
L.f£) D.Don

2 Lonicera japonica Thunb

Associated species (companions)

Alnus glutinosa subsp. barbata
(C.A.Mey.)

+ Poa annua L.

Andropogon virginicus L

Poa pratensis L.

Polygonum hydropiper L./

Carex remota L + Persicaria hydropiper (L.)
Delarbre

Cinnamomum japonicum Siebold

ex Nakai (Cinnamomum + Polygonum perfoliatum L.

tenuifolium (Makino) Sug.

Polygonum thunbergii Siebold &

Commelina communis L. 1
Zucc.
Pol caria L.
Corylus avellana L. r pgontm persicana /
Persicaria maculosa Gray
Erigeron annuus (L.) Pers + Preridium tauricum V.I Krecz
Erigeron Canadensis L. Rhododendron Iuteum Sweet
Eucalyptus globulus Labill Rhododendron ponticum L
Hydrocotyle ramiflora Maxim. + Rubus anatolicus Focke
Rubus hirtus auct./Rubus
Hydrocotyle vulgaris L.
JATocolyle viLgars ’ proiectus A.Beek

Juncus effuses L.

Rumex acetosella subsp.
+ acetoselloides (Balansa) Den Nijs/
R. acetoselloides

Miscanthus sinensis Andersson + Senecio vulgaris L.

ﬁf]g:f:iesgzum viminDicm (Trin.) . Smilax excelsa L.

Nymphaea sp. r Spiraea japonica L.f.
Thelypteris palustris (A. Gray)

Osmunda regalis L r Schott /Thelypteris confluens
(Thunb.) CV.

Thelypteris  oreopteris  Sloss./

Oxal culata L
s cornicuiata ’ Oreopteris limbosperma Holub.
Plantago major L + Vaccinium arctostaphylos L
Moss layer
Calliergonella cuspidata (Hedw.)
Sph fustre L
sphagnum palustre + Loeske
Odontoschisma denudatum (Nees) 2 Polytrichum strictum Menzies ex

Dumort.

Brid
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There are 46 species presented on the research object. The group is
presented with 25 indigenous species, the rest 21 is of alien origin. In
contrast to the above mentioned cenosis, in this group we observed Pontic
rhododendron (Rhododendron ponticum), invasive - broomsedge bluestem
(Andropogon virginicus).

Phytocenological analysis:

According to the research, phytocenosis is differentiated by the
layers. 20-30 meter eucalyptus trees of two species (Eucalyptus cinerea, E.
viminalis) dominate the vegetation community in the first layer. The second
sub-layer is also outlined with on average 10-20 m height, created by
Japanese cedar (Cryptomeria japonica) and false camphor tree
(Cinnamomum glanduliferum). The third sub-layer is represented by the 4-8
m height root sprouts of Japanese cedar, false camphor tree, alder-tree and
eucalyptus.

Sub-forest (the second layer) is unevenly developed, represented by
bushes of hazel (Corylus avelana), pontic rhododendron (Rhododendron
ponticum), alder buckthorn (Frangula alnus) and other. From liana genus,
here also we observe greenbrier (Smilax exselsa), Japanese honeysuckle
(Lonicera japonica), evergreen Persian ivy (Hedera colchika) vined on the
soil surface.

Grass cover (the third layer) is weakly developed, species
composition is poor caused by strong shadowing. Indigenous and alien
species are observed in the flora.

Like the previous cenosis, soil surface is more or less covered with
mosses (Calliergonella cuspidate, Odontoschisma denudatum, Polytrichum
strictum), and channels with sphagnum moss (Sphagnum palustre). Ferns
are poorly presented with few units of Thelypteris palustris/Thelypteris
confluens and Thelypteris oreopteris Sloss./Oreopteris limbosperma, while
Pteridium tauricum creates unfordable groups.

Natural renewal of the species creating the main cover is weak,
reproduction is mainly carried with self-crops and root sprouts.

Recorded vegetation groups — 1) Japanese cedar (Cryptomeria
japonica) dominant, 2) eucalyptus (Eucalyptus viminalis, E. globulus, E.
cinerea) dominant, 3) Vegetation group with a dominance of false camphor
tree (Cinnamomum glanduliferum) and Japanese cedar (Cryptomeria
japonica), differ in a number of local and alien origin species. Because of
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disposition of leaves in the eucalyptus group, shadow is weaker, thus it is
distinguished by a higher number of species, represented by 36 local and 54
alien species. There are unfavourable conditions for species to spread in the
rest two groups, thus it is represented with a lower number of species.
Number of species in the Japanese cedar group is particularly the same with
33 local and 32 alien species. While in the Japanese cedar and false camphor
tree group there are 25 local and 21 alien species. Although, the local
species were cut down and plantations of alien origin species were created
in the recorded objects, there are still indigenous ligneous species — hazel
(Corylus avellana), alder buckthorn (Frangula alnus), Caucasian
whortleberry (Vaccinium arctostaphylos), greenbrier (Smilax excelsa),
Strandzha oak (Quercus hartwissiana), European hornbeam (Carpinus
betulus), sweet chestnut (Castanea sativa), Persian ivy (Hedera colchica)
and others. Described landscape structures are formed with participation of
local and alien species. In all three cenoses, the Japanese honeysuckle
(Lonicera japonica) wraps around tree plants and bushes and significantly
hinders their development. Grass cover is mostly developed within species
compositions of the upper layers and covers, however, in so called ‘open
windows’ we observe Chinese silver grass (Miscanthus sinensis), which
limits penetration and development of other species.

As mentioned by M. Davitadze, successional events have started in
the Kolkheti lowland in ancient times. It is long-term process, which is still
ongoing as confirmed by our records and research.

4.1.4. Vegetation group with created by a dominance of Japanese
timber bamboo (Phyllostachys bambusoides Siebold & Zucc.).

Vegetation group with a dominance of bamboo — Japanese timber
bamboo (Phyllostachys bambusoides) is located in Tsikhitsdziri village,
Kobuleti, on the left side of Kobuleti-Batumi linking road, on the slope
facing the sea, within 20-30 m above sea level. GPS coordinates:
T729197/4628234;  T729134/4628113; T  729222/4628217;, T
729175/4628088.

Soil is poorly developed in the research object. The principal part of the
territory is covered with bamboos of Phyllostachys bambusoides (coverage
coefficient 5), there is also another specie of bamboo - Pseudosasa hindsii
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(coverage coefficient +), characterised with narrower, mosaic distribution.

Ligneous plants are presented with few units of Maritime pine - Pinus
pinaster (coverage coefficient r), which is quit fruit-bearing plant giving
self-crops, but sprouts and growing stems could not compete with bamboo
planted places and die. Another invasive specie - black locust Robinia
pseudoacacia (coverage coefficient r) is also engaged in the mentioned
group. Black locust blossoms, bears fruits and gives self-crops. It expands
its coverage area mainly in open spaces. Within bamboo plantations, self-
crops and root sprouts and die soon. In the secondary phytocenosis they are
presented with two invasive species — tree of heaven/Ailanthus altissima
(coverage coefficient r) and Chinese sumac/ Rhus javanica (coverage
coefficient r).

Local origin ligneous plants — alder tree and chestnut were expelled
from the bamboo group. There are few fruit-bearing units of those species.
In open places, there are alder buckthorn -Frangula alnus (coverage
coefficient r), two species of blackberry- Rubus anatolicus, R. hirtus/R.
proiectus (coverage coefficient r), greenbrier -Smilax excelsa (coverage
coefficient r), Japanese honeysuckle - Lonicera japonica (coverage
coefficient r). Invasive potential of bamboo is quite high, abundance is also
high, which create phytocenotic barrier for all other plants. In the cenosis
area, 48 species of grass plants were recorded in the open places represented
with high frequency, but they could not penetrate deeper in the group (the
dissertation gives a full list).

Development of grass plants is hindered with leaves fallen from
bamboos. Even though, the upper side of the object is covered with
windshield zone of fruit bearing bamboos, there are no self-crops of them.
This bamboo group is not differentiated by layers. This type of bamboo
(Phyllostachys bambusoides) is quite aggressive by nature and has huge
potential for spreading.

Mosses recorded on the object are - Conocephalum conicum (coverage
coefficient +).
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4.1.5. Vegetation group with a dominance of the moso bamboo
(Phyllostachys edulis (Carriére) J.Houz)

Vegetation group with a dominance of the moso bamboo
(Phyllostachys edulis) is located in Tsikhistsdziri village, on slope facing the
sea, at 30-50 m above sea level. Background recording was carried on 0.45
ha, on 35 degree inclined slope. GPS coordinates taken from the object
centre are T 728729/4627351.

Bamboo Phyllostachys edulis (coverage coefficient 5) dominates the
mentioned object, grass cover is not particularly formed. Few units of
following ligneous species have been recorded cherry laurel - Laurocerasus
officinalis/Prunus  laurocerasus (coverage coefficient r), Pontic
rhododendron - Rhododendron ponticum (coverage coefficient r), tulip tree -
Liriodendron tulipifera (coverage coefficient r), hazel -Corylus avellana
(coverage coefficient r), European hop-hornbeam -Ostrya carpinifolia
(coverage coefficient r), Pontic daphne -Daphne pontica (coverage
coefficient r). From lianas we observe few examples of Japanese
honeysuckle (Lonicera japonica), greenbrier (Smilax exselsa), blackberry
(Rubus), Persian ivy (Hedera). Despite an aggressive nature of the
mentioned lianas, their phytocenotic potential in this group is insignificant.
The same goes for French hydrangea (Hydrangea macrophylla) and the
Japanese meadowsweet (Spiraea japonica).

Mosses are represented by:  Conocephalum  conicum o
Odontoschisma  denudatum. Ferns by hart's-tongue  (Phyllitis
scolopendrium/Asplenium scolopendrium) and scaly buckler (Dryopteris
remota). Coverage coefficient for all of them isr.

In so called ‘open windows’ free from bamboos, other grass plants
are widely represented: Acalypha australis., Erigeron annuus., E.
Canadensis, Perilla nankinensis/Plectranthus scutellarioides, Euphorbia
falcata, E. peplus, Fragaria vesca, Hydrocotyle ramiflora, H. vulgaris,
Juncus effusus, Polygonum perfoliatum and many others, which are
represented quite abundantly, but they cannot penetrate bamboo groups. The
grass cover is characterised with uneven and mosaic distribution. There are
also Alnus glutinosa subsp. barbata and Frangula alnus from the grass
plants.

According to the literature sources and our research, both recorded
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groups of bamboos are characterised with high invasive potential. It creates
phytocenic barrier for all other local and adventive species. They are
characterised with rapid growth, area expansion, they conquer new
territories and expel other species. They have vegetative reproduction, with
strongly developed roots on and deep in the ground.

4.1.6. Vegetation group with a dominance of bamboo-leaf oak (Quercus
myrsinifolia Blume), black alder (Alnus glutinosa subsp. Barbata
(C. A.Mey.) Yalt,) and Japanese cedar Cryptomeria japonica (Thunb. ex
L.f) D.Don)

The research object is located in pichvnari, on the left side of Choloki
river and Poti-Kobuleti road. In 1 km distance from the sea. Within 0-1 m
above sea level, the place is flatland, GPS coordinates T 730279/4642031; T
730281/4641997; T  730358/4641999; T  730367/4642069; T
730318/4642076; T 730320/4642031.

The soil is well developed. There was nursery of decorative plants in
the mentioned territory in 1950s, which has influenced specific composition
of this cenosis. It is wetland, with frequent cases of water covering the
ground.

The recording revealed the vegetation group with a dominance of
Japanese evergreen bamboo-leaf oak (Quercus myrsinifolia), and Japanese
cedar (Cryptomeria japonica) and also, black alder (Alnus glutinosa subsp.
barbata), which is widespread in our local vegetation. The hydrophilic and
sciophyte species (Asplenium scolopendrium, Equisetum palustre, Osmunda
regalis, Veronica anagalis — aquatica and other) are also represented in this
vegetation (Table 4).
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Table 4.
Vegetation group with a dominance of evergreen bamboo-leaf oak (Quercus myrsinifolia),
black alder (Alnus glutinosa subsp. barbata) and Japanese cedar (Cryptomeria japonica).

Species Abunda | Species Abun
nce dance

Charateristic species of groups (dominant species)

Polygonum thunbergii Siebold & 2

Quercus myrsinifolia Blume 3 P
?éj}gj;jh;;; .subsp. barbata 2 Equisetum palustre L .
Z}f;jngégz Ijj'aponica (Thunb. ; Juncus effuses L ;
Platanus occidentalis L . Asplenium scolopendrium L.

(Phyllitis scolopendrium (L.) +

Polygonum perfoliatum L

(Persicaria perfoliata (L.)

Associated species (companions)

Microstegium japonicum (Mig.)

Acer negundo L. + Koidz. +
Acalypha australis L. 1 Miscanthus sinensis Andersson 1
Ajuga reptans L. X My yosonsb pa]ustszs}(L )Nathh. )
/Mpyosotis scorpioides

Ambrosia artemisiifolia L. + Osmunda regalis L. *
Angelica sylvestris L. 1 Oxalis corniculata L *
Artb{'axon hispidus (Thunb.) . Oxalis violacea L. ,
Makino

. . . .
Bidens cernua L. . Perilla nankinensis Wender.

(Plectranthus scutellarioides (L.)

Capsella bursa-pastoris (L.)

Medik 1 Phytolacca americana L. "
Cardamine hirsute L + Pinus pinaster Aiton r
Cardamine parviflora L 1 Pinus taeda L. r
Commelina communis L 2 Plantago major L +
Cyperus badius Poir. 1 ;ZJI’;%’ZI;HH] posumbu Buch.- +
Cyperus difformis L. 1 Potentilla reptans L. +
i;);;iteris remota (A. Braun) , Prunella vulgaris L. )
Equisetum arvense L. + Pteridium tauricum V.I Krecz +
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Fleusine indica (L.) Gaertn

Preris cretica L

Ficaria popovii A.P. Khokhr. Quercus acutissima Carruth 1
Glechoma hederacea L. Quercus palustris Miinchh 1
Hedera helix L Ranunculus muricatus L. +
He Ichica (K.Koch
edera colchica (K-Koch) Ranunculus sceleratus L. +
K Koch
Hyd, hyll.
(];:z’;ie;:"”‘”’ i Rosa multiflora Thunb. 2
Hydrocotyle ramiflora Maxim. Rubus anatolicus Focke 1
R hi /R
Hydrocotyle vulgaris L. ub.us irtus auct,/Rubus 1
proiectus A.
Rumex acetosella subsp.
Juglans ailanthifolia Carriére acetoselloides (Balansa) Den +
Nijs/ R. acetoselloides
J/ lantifoli. .
Jus: s an ,émﬂ oA var. Sigesbeckia orientalis L. +
cordiformis
Juncus bufonius L. Smilax excelsa L. 1

Leucojum aestivum L

Stellaria media (L.) Vill

Ligustrum japonicum Thunb

Thelypteris limbosperma (All)
H.P.

Lonicera japonica Thunb

Trifolium diffusum Ehrh.

Luzula forsteri (Sm.) DC

Trifolium echinatum Bieb.

Lysimachia japonica Thunb

Urtica dioica L

Mentha aquatica L. Veronica anagalis —aquatica L *

Mentha pulegium L. Veronica persica Poir "
Moss layer

Calliergonella cuspidata (Hedw:.) 2 Fissidens sp. s

Loeske

Odontoschisma denudatum 2

(Nees) Dum.

Polytrichum strictum Menzies
ex Brid.

There are 79 species in this group, 37 local and 42 alien origin species.
Ligneous plants are represented by 13 species.

Phytocenological analysis:

Phytocenosis is differentiated by layers. It is rich with vining plants,
like: Japanese honeysuckle (Lonicera japonica), polygonum (Polygonum
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perfoliatum), Colchis and Persian ivy (Hedera helix, H. colchica) and
greenbrier (Smilax excelsa).

Phytocenosis is differentiated by two layers. According to the research
results, specific composition of the phytocenosis is rich and diverse. The
first layer is composed of bamboo-leaf, sawtooth and swamp Spanish oaks
(Quercus myrsinifolia, Q. acutissima, Q. palustris), black alder (Alnus
glutinosa subsp. barbata), Japanese cedar (Cryptomeria japonica),
American sycamore (Platanus occidentalis), maritime and loblolly pines
(Pinus pinaster, P. taeda). The second layer is represented by the Japanese
walnut and heartnuts (Juglans ailanthifolia, J. ailantifolia var. cordiformis),
Japanese privet (Ligustrum japonicum). Persian ivy, blackberry and
polygonum species make vegetation community impenetrable.

There are 4 species of mosses (Calliergonella cuspidata,
Odontoschisma denudatum, Fissidens sp., Polytrichum strictum), 4 species
of ferns (Osmunda regalis, Pteridium tauricum, Pteris cretica, Thelypteris
limbosperma,) and 2 species of horsetails (Equisetum palustre, E. arvense),
characterised for wetland ecotype.

According to observations, alien plants are actively engaged in creation
of the secondary cenosis, those species grow well, blossom, bear-fruit, give
self-crops and root sprouts, go wild and oppress local flora species in the
secondary cenosis within local climate conditions.

Introduced and adventive alien species are characterised with
abundant, regular fruit-bearing and well reproduction, rapid growth and high
invasive potential.

Adaptation potential of wild introductions, invasive species complies
with the abiotic and biotic characteristics of the region, they invade and
settle the phytocenosis and promote its transformation.

4.2. The secondary phytocenosis of Chakvi lowland
Tea plantations are research objects. Chakvi used to be one of the
first centres of Georgian tea-growing. In 1885, engineer-colonel Alexander
Solovtcev, cultivated tea plantation on 1,5 ha near the Chakvi station. In
1880s, Popov, cultivated plantations of Chinese tea on 14 ha territory of
Chakvi, Kapreshumi and Salibauri. In 1899, he also built a tea processing
factory equipped with English equipment. In 1895, the Prince Community
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cultivated tea plantation on 16 ha in Chakvi. Invasion of many alien species
in the seaside Ajara was directly related to cultivations of the tea plantations.

At the end of the XX century, after tea plantations were considered as
non-profitable culture, agro technical and other activities were stopped,
along with grass cover, few number of local and more widely alien dendro
species have started spreading in the abandoned tea plantations. Thus, we set
a goal to study this vegetation group, where completely new vegetation
communities, developing secondary phytocenosis were created based on
alien species with participation of bushes and grass plants.

Based on coverage observation, we allocated research territories,
pointed out locations and carried recordings according to the structure of the
research object and research methodology.

Four vegetation groups were defined in the Chakvi lowland and
surrounding hills and hillocks:

1. Vegetation group with a dominance of the Japanese cedar
(Cryptomeria japonica).

2. Vegetation group with a dominance of hornbeam and oaks
(Carpinus caucasica, Quercus palustris, Quercus falcata).

3. Vegetation group with a dominance of hornbeam and the Japanese
cedar (Carpinus caucasica, Cryptomeria japonica).

4. Vegetation group with a dominance of black alder, Japanese
meadowsweet and American pokeweed (Alnus glutinosa subs barbata,
Spiraea japonica, Phytolacca americana).

4.2.1. Vegetation group created by a dominance of the Japanese cedar
(Cryptomeria japonica (Thunb. ex L.f.) D.Don.)

This object is located in Chakvi. At 52-29 m above sea level. Three-
point transects were marked on the object (37 T 727028.30m E
4620259.34m N; 37 T 726988.28m E 4620337.24m N; 37 T 726960.42m E
4620413.57m N;) where carry to geo-botanical recordings.

Exposition is inclined; the object is represented with red soil and
quite thin humus surface. The research territory is bordered with windshield
zone created by the Japanese cedar, which is abundantly fruit-bearing,
giving self-crops and dominates the research object.

As mentioned in the beginning, in the recent past local flora
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representatives were cut down — the Oriental beech (Fagus orientalis), sweet
chestnut (Castanea sativa), hornbeam (Carpinus caucasica), Strandzha oak
(Quercus hartvisiana), linden (Tilia caucasica), Caucasian walnut
(Pterocarya pterocarpa), date-plum (Diospyros lotus), yellow azalea
(Rhododendron luteum Sweet), Pontic rhododendron (Rhododendron
ponticum) and tea plantations were cultivated on the mentioned territory, but
as agro technical activities were stopped in the plantations, agro cenosis was
degraded, covered with ferns, with species of blackberry, greenbrier and
polygonums. Tea bushes in the transformed secondary cenosis are nearly
dried out, only with limited weak vegetation and regeneration ongoing
processes.

In this degraded and abandoned territories, within competition of
indigenous and alien species, certain cenosis structures have been gradually
formed with more or less stability, which ensures co-existence of indigenous

and alien species (in the general vegetation community) (Table 5).
Table 5
Specific composition of vegetation group created with a dominance of Japanese cedar
(Cryptomeria japonica)

Species Abu Species Abu
nda nda
nce nce

Charateristic species of groups (dominant species)

Cryptomeria japonica (Thunb. ex L.f) | 4 Poa annua L. 7

D.Don

Thea sinensis L./ Camellia sinensis (L.) | 3 Rubus caesius L. 2

Kuntze

Preridium tauricum V.I. Krecz 3 Rubus hirtus W.et. K 2

Associated species (companions)
Acalypha australis L. + Mentha pulegium L.
Acer negundo L. , Microstegium imberbe (Ness)
Tzvel
Acer pseudoplatanus L. r (]\;stjgigzm Japonictm *
Ailanthus altissima (Mill.) Swingle r Miscanthus sinensis r
Andersson

Aira elegans Willd + Oxalis corniculata L +

Aleurites fordii Hemsl./ Vernici:

foiz,f;;e;z 1'31 emsl./ Vernicia r Paspalum dilatatum Poir. +

Alnus glutinosa subsp. barbata r Phytolacca americana L. +
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(C.A.Mey.) Yalt.
Angelica sylvestris ssp. pachyptera + Plantago major L +
Nym.
Bifora radians Bieb. + Poa pratensis L. +
Castanea sativa Mill r Polygonum perfoliatum L. 2
Commelina communis L + Potentilla reptans L. +
Corylus avellana L. r Prunella vulgaris L. +
Crassocephalum crepidioides (Benth.) Rubus serpens Weihe ex Lej. +
S.Moore & Cour
Digitaria sanguinalis (L.) Scop. + Rumex acetosella L +
Dryopteris remota (Doll) Druce r Rumex acetosella subsp.
acetoselloides (Balansa) Den +
Nijs/ R. acetoselloides
Erigeron annuus (L.) Pers + Rumex pulcher L. +
Erigeron bonariensis L + Sambucus ebulus I. +
Erigeron Canadensis L. + Sambucus nigra I. +
Euphorbia falcata L. + Senecio sylvaticus L +
Euphorbia peplus L. + Senecio vulgaris L. +
Euphorbia stricta L. + Setaria faberi R.A. W.Herrm +
Fragaria vesca L 1 Setaria glauca (L.)P.B. +
Setaria intermedia
Fi Ja alnus Mill
ranguia amus W ’ Roem.et.Schult
Hydrangea macrophylla (Thunb.) r Smilax excelsa L. 1
Hpydrocotyle ramiflora Maxim. 1 Sonchus oleracDics L. +
Hydrocotyle vulgaris L. 1 Spiraea japonica L.£ 1
Hypericum mutilum I " Trifolium diffusum Ehrh. +
Hypochaeris radicata L + Trifolium echinatum Bieb. +
Juncus effusus L. r Viola prionantha Bunge; +
]u ncus tenuis Willd. r Verbena officinalis L +
Lonicera japonica Thunb Veronica persica Poir./V. +
tournefortii
Lysimachia japonica Thunb +
Mosses
Polytrichum strictum + Calliergonella cuspidata
(Hedw.) Loeske *
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There are in total 71 species, 30 local and 41 alien origin, recorded in
the given vegetation group.

Phytocenological analysis:

Tree layer of the phytocenosis is in formation-developing process.
The tree layer is differentiated with two sub-layers. The first sub-layer is
dominated by 8-10 m height plants of the Japanese cedar (Cryptomeria
japonica). The second sub-layer is also outlined in 3-6 m, presented by few
examples of oaks (Quercus falcata, Q. palustris), the tung tree (Aleurites
fordii) and boxelder maple (Acer negundo). Local ligneous species are
represented by sweet chestnut (Castanea sativa).

Indigenous species carry strong positions in the sub-forest. It is
created by various species of blackberry (Rubus caesius, R. hirtus, R.
serpens), there also are alder buckthorn (Frangula alnus), elderberry
(sambucus nigra) and common hazel (Corylus avellana). There are a lot of
lianas: greenbrier (Smilax exselsa), Japanese honeysuckle (Lonicera
japonica), giant climbing tearthumb (Polygonum perfoliatum).

Grass cover (the third layer) is poorly developed. Leading species are
indigenous (Pteridium tauricum, Plantago major etc.), as well as, adventive
(Microstegium imberbe, Microstegium japonicum, Miscanthus sinensis,
Paspalum dilatatum and other). Bracken fern (Pteridium tauricum) covers
tea bushes.

There are two species of mosses (Polytrichum strictum,
Calliergonella cuspidata) observed in relatively open places of the group.

Natural restoration of species creating the main cover of the forming
secondary phytocenosis is weak. The cenosis is represented by seedlings and
different height growing plants.

4.2.2. The vegetation group created by a dominance of hornbeams and
oaks (Carpinus caucasica Grossh., Quercus palustris Miinchh., Quercus
falcata Michx.)

The mentioned object is located nearby to the above mentioned
cenosis, at 38-59 above sea level.

The recoding revealed the vegetation group with a dominance of
three leafy plants hornbeam (Carpinus caucasica), swamp Spanish oak and
Southern red oak (Quercus palustris, Q. falcata)
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The specific and quantitative composition of the mentioned
vegetation group differs from the group created by the Japanese cedar

dominance (Table 6).

Table 6

Specific composition of the vegetation group created by a dominance of hornbeam
(Carpinus caucasica), swamp Spanish oak and Southern red oak (Quercus palustris, Q.

falcata)
Species Abund Species Abu
ance ndan
ce
Charateristic species of groups (dominant species)
Carpinus caucasica Grossh (C. betulus 2 Rubus caesius L. 2
L)
Quercus palustris Miinchh. 2 Rubus hirtus W.et. K 2
Quercus falcata Michx. 2 Preridium tauricum V.1 3
Krecz
Thea sinensis L./Camellia sinensis (L.) 3 Polygonum perfoliatum L. By
Kuntze
Frangula alnus Mill 1 Spiraea japonica L.f +
Rhododendron luteum Sweet “
Associated species (companions)
Acalypha australis L. + Oxalis corniculata L 1
Ailanthus altissima (Mill.) Swingle + Paspalum dilatatum Poir. +
Aira elegans Willd + ZZS]‘Z ‘;1];1)11;,5 j;‘z aloides +
. iy .. . Perilla nankinensis
Aleurites fordii Hemsl./Vernicia fordil
(Hemsl,) + Wender,- - (Plectranthus | +
scutellarioides (L.) R.Br.)
Alisma plantago-aquatica L. + Phytolacca americana L.
Alnus  glutinosa  subsp.  barbata | 1 Plantago major L +
(C.A.Mey.) Yalt.
Anthoxanthum odoratum L + Poa annua L. 1
Arctium lapa L. + Poa pratensis L. 1
Bellis perenis L 1 Poa trivialis L +
Bidens cernua L. 1 Polygonum aviculare L +
.252}1/1 i%}géi;i:t I;‘ZUIS (Wild) Roem.et Polygonum minus Huds +
_— Polygonum thunbergii

Cardamine hirsuta + Sicbold & Zuce. +
Castanea sativa Mill Potentilla reptans L. +
Cedrus deodara (Roxb. ex D.Don) Prunella vulgaris L .
G.Don
Cerastium glomeratum Thuill + Prunella vulgaris L. +
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Chamaecyparis lawsoniana  (Andr.) | + Quercus acutissima 1
Parl. Carruth
Cinnamomum glanduli-ferum (Wall) | + Quercus glauca Thunb. 1
Meisn
Commelina communis L 1 Quercus myrsinifolia !
Blume
Convolvulus arvensis L. Ranunculus muricatus L. +
Corylus avellana L. r Rhododendron ponticumL +
Crassocephalum crepidioides (Benth.) | 1 Rhus javanica L/ Brucea 1
S.Moore javanica (L.)
Cryptomeria japonica (Thunb. ex L.f)) 1 Robinia pseudoacacia L. 1
D.Don
Digitaria sanguinalis (L.) Scop. + Rubus serpens Weihe ex | 1
Lej.
Dryopteris remota (Déll) Druce + Rumex acetosella L +
Rumex acetosella subsp.
Duchesnea indica (Jacks.) Focke + acetoselloides (Balansa) +
Den Nijs/ R. acetoselloides
Erigeron annuus (L.) Pers + Rumex pulcher L. +
Erigeron bonariensis L + Sambucus ebulus L. +
Erigeron Canadensis L. + Sambucus nigra L. +
Euphorbia falcata L. + Scrophularia nodosa L. +
FEuphorbia peplus L. + Senecio sylvaticus L +
Euphorbia stricta L. + Senecio vulgaris L. +
. . Setaria faberi
Filago gallica L. + RA W Herrm +
Fragaria vesca L. + Setaria glauca (L.)P.B. +
Galinsoga ciliata (Raf) S.F.Blake . Setaria intermedia Roem.et .
/Galinsoga quadriradiata Ruiz & Pav. Schult.
Galium humifusum M.Bieb + Sigesbeckia orientalis L. +
Sisyrinchium
Glechoma hederacea L ’ septentrionale E.P.Bicknell *
Hedera colchica C. Koch. + Smilax excelsa L. 1
Hydrocotyle ramiflora Maxim. 1 Solanum carolinense L
. Solanum  nigrum L/
Hydrocotyle vulgaris L. 1 Solanum americanum Mill.
Hypochaeris radicata L + Sonchus oleracDics L.
. . Sporobolus fertilis
Hypericum mutilum L + (StDicd,) Clayton
Juncus effusus L. Stellaria media (L.) Vill
Juncus tenuis Willd. Trifolium diffusum Ehrh.
. - . Trifolium campestre
Kyllinga gracillima Mig 1 Schreb
Laurocerasus  officinalis M.Roem. | r Trifolium repens L +
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/Prunus laurocerasus L.
Lonicera japonica Thunb 2 Trifolium echinatum Bieb. | +
Luzula forsteri (Sm.) DC + Vaccinium arctostaphylos +
Lysimachia japonica Thunb + Verbena officinalis L +
Mallotus japonicus (L.f.) Mull.Arg. + Veronica persica Poir +
Mentha pulegium L. + Vicia angustifolia Reichard | +
/sativa subsp. nigra (L.)
Ehrh.
Microstegium imberbe (Ness) Tzvel. + Vicia sativa subsp. cordata | +
Microstegium japonicum (Mig.) Koidz | 1 Viola prionantha Bunge;
Miscanthus sinensis Andersson + Veronica anagalis aquatic
L
Moss layer
Calliergonella  cuspidata ~ (Hedw.) | + Polytrichum strictum +
Loeske

There are in total 119 species recorded, 48 local and 71 alien origin.
Ligneous plants are represented by 26 species, 10 local (Alnus glutinosa
subsp. barbata, Carpinus caucasica, Castanea sativa, Corylus avellana,
Frangula alnus, Laurocerasus officinalis, Rhododendron luteum Sweet, R.
ponticum, Vaccinium arctostaphylos, Sambucus nigra) and 16 alien species
(Ailanthus altissima, Aleurites fordii, Cedrus deodara, Chamaecyparis
lawsoniana, Cinnamomum glanduliferum, Cryptomeria japonica, Quercus
acutissima, Q. falcata, Q. myrsinifolia, Q. glauca, Q. palustris, Mallotus
japonicus, Rhus javanica, Robinia pseudoacacia, Spiraea japonica, Thea
sinensis).

Phytocenological analysis:

Tree layers ae not differentiated by sub-layers. European hornbeam
(Carpinus caucasica), swamp Spanish oak and Southern red oak (Quercus
palustris, Q. falcata) are dominant with a coverage coefficient 2. There are
few examples of other tree plants (Cryptomeria japonica, Chamaecyparis
lawsoniana, Quercus acutissima, Quercus glauca, Quercus myrsinifolia and
other). Positions of the indigenous species in so called sub-forests are quite
strong. The most of the territory is covered with blackberry (Rubus caesiu,
R. hirtus, R. Serpens) and there are other indigenous representatives as well
(Rhododendron luteum Sweet, Rh. ponticumL, Sambucus ebulus, S. nigra
and other). From lianas the Japanese honeysuckle (Lonicera japonica), giant
climbing tearthumb (Polygonum perfoliatum), greenbrier (Smilax exselsa),
Persian ivy (Hedera colchika) are worth mentioning.
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The grass cover is characterised by diversity, coverage is high,
particularly, in windows and places free from sub-forests. The composition
includes local and alien species as well. Abandoned tea bushes are covered
with bracken fern (Pteridium tauricum).

American pokeweed (Phytolacca americana) is highly represented.
Compared to the Japanese cedar dominant group, in this mentioned group
deciduous tree plants are dominant. Diversity of grass plants species is also
visible.

Based on the results of the recordings, compositional diversity of
ligneous plants in this vegetation group is probably caused by neighbouring
different vegetation groups, including, species invading from the Batumi
Botanical Garden with significant role in cenosis (structural) in some of
them.

Dominance of hornbeam, abundance of rhododendrons, Persian ivy,
greenbrier, alder buckthorn, cherry laurel and local grass species in this
cenosis and appearing of plants characterised for the primary cenosis, gives
an opportunity for partial restoration of the initial conditions of
phytocenosis.

4.2.3. Vegetation group created with a dominance of hornbeam
(Carpinus caucasica Grossh.) and the Japanese cedar (Cryptomeria
japonica (Thunb. ex L.f.) D.Don)

The mentioned object is located in Chakvi, on the right side of
Chakvi-Batumi road, in the abandoned territory of tea plantation, at 32-52 m
above sea level, GPS coordinates 37 T 727554.77m E 4620563.63 m N; 37
T 727420.22m E 4620765.29m N; 37 T 727188.34m E 4620558.42m N, in
slightly inclined exposition.

Even a visual observation of the object reveals a vegetation group
created by a dominance of deciduous and coniferous plants (the dissertation
provides photo materials).

The windshield zone created by the Japanese cedar on the upper side
of the mentioned object, impacts creation of cenosis. Abundantly developed
self-crops near the windshield created a forest of Japanese cedar, which is
slowly shifting to downside. Also, growing self-cropped hornbeams occupy
territory free from conifers from the lower side. Dominance of those two
species create a cenotic structure, confirmed by 3-8 height plants.
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As described in the previous group, abandoned tea bushes are
covered with the same ferns (Pteridium tauricum), blackberry (Rubus
caesius), giant climbing tearthumb (Polygonum perfoliatum), rarely,
greenbrier (Smilax exselsa) and Japanese honeysuckle (Lonicera japonica).
Thunbergs (Polygonum thunbergii) and two species of cyperus (Cyperus
longus, C. badius) are represented on the channel sides. There are
occasionally grown polster plants created from Chinese silver grass
(Miscanthus sinensis).

American pokeweed (Phytolacca americana) is quite represented,
following species are observed in some open places — clover species
(Trifolium diffusum, T. campestre,T. repens), sour weed  (Rumex
acetosella), sorrel (Rumex acetosella subsp. acetoselloides), pasture
spikesedge (Kyllinga gracillima), Hydrocotyle (Hydrocotyle ramiflora),
annual bluegrass (Poa annua), early blossoming and forest viola (Viola
prionantha, V. reichenbachiana), Chinese foxtail (Setaria faberi), wild
strawberry (Fragaria vesca), Arenaria (Arenaria rotundifolia), apetalous
sandwort (Moehringia trinervia), scarlet pimpernel (Anagallis arvensis), the
Asiatic dayflower (Commelina communis) and other. Broadleaf plantain
(Plantago major), Perilla (Perilla nankinensis), spurges (Euphorbia) and
other broadly represented on the roadside (paths). In more open places of the
group two species of mosses are presented (Polytrichum strictum,
Calliergonella cuspidata).

All three vegetation groups recoded in the Chakvi lowland (the
Japanese cedar (Cryptomeria japonica) dominated; hornbeam and oaks
(Carpinus caucasica, Quercus palustris, Q. falcata) dominated; hornbeam
(Carpinus caucasica) and the Japanese cedar dominated (Cryptomeria
japonica) vegetation groups) were created in the degraded land plots of tea
plantations in Chakvi.

There are 71 species recorded in the vegetation group created by the
Japanese cedar dominance, in the second group created by a dominance of
hornbeam and oaks — 119 species. In all three groups, 60% of total plants
number are represented by alien plants. The process of making niche
ecological place for existence between the Japanese cedar and deciduous
plants are ongoing in each cenosis.

Development of cenosis in the studied groups is greatly influenced
by neighbouring developing vegetation groups, including, the Batumi
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Botanical Garden. The acclimatized species are the ones involved in the
development of forming secondary cenosis.

4.2.4. Vegetation groups created by a dominance of black alder (Alnus
glutinosa subs. barbata), Japanese meadowsweet (Spiraea japonica L.f.)
and American pokeweed (Phytolacca americana L.)

The research object is located on the right side of the Kobuleti-
Batumi road, at the border of Sakhalvasho and Green Cape, between GPS
coordinates 37 T 726878.37m E 4619586.14m N; 37 T 726948.50m E
4619792.51m N, at 69-79 m above sea level. Construction of the road in this
territory has been started in this century followed by cutting down the plants
and putting land mass extracted from the tunnel and surrounding area. After
that, rapidly growing plants have started settling and creating vegetation
group. Thus, we aimed at studying, justifying specific composition of the
mentioned vegetation group, which allows us to make projections on future
development of cenosis and accordingly, comparison after certain years.

According to the recordings on the object black alder (Alnus
glutinosa subsp. barbata), Japanese meadowsweet (Spiraea japonica),
American pokeweed (Phytolacca americana) are dominating species.

There are in total 107 species of plants recorded, where 50 are local
and 57 alien (Table 7). Ligneous trees and bushes are represented by 7 local
(Alnus glutinosa subsp. barbata, Acer pseudoplatanus, Cornus australis,
Ficus carica, Hedera colchica, Hedera helix, Paliurus spina-christi) and 11
alien species (Acacia dealbata, Acer negundo, Ailanthus altissima, Cedrus
deodara, Cryptomeria japonica, Juglans ailanthifolia, Paulownia
tomentosa, Platanus occidentalis, Quercus palustris, Rosa multiflora, Ulex
europaea). From bindweed plants, there are also giant climbing tearthumb
(Polygonum perfoliatum), Colchis and Persian ivy (Hedera helix, H.
colchica) and greenbrier (Smilax excelsa).
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Table 7
Composition of the vegetation group created by a dominance black alder (Alnus glutinosa

subsp. barbata), Japanese meadowsweet (Spiraea japonica) and American pokeweed
(Phytolacca americana)

Species Abund Species Abu
ance ndan
ce
Charateristic species of groups (dominant species)
Alnus glutinosa subsp. barbata 4 Hydrocotyle ramiflora 2
(C.A.Mey.) Yalt. Maxim.
Spiraea japonica L.t 2 Hydrocotyle vulgaris L. 2
Phytolacca americana L. 2 Duchesnea indica (Jacks.) Focke ]
Associated species (companions)
Acacia dealbata Link P Matteuccia struthiopteris (L.) 7
Tod.
Acalypha australis L. Mentha aquatica L.
Acer negundo L. Mentha pulegium L.
Acer pseudoplatanus L. , Microstegium imberbe (Ness) .
Tzvel.
. .. . . Microstegium aponicum
Ailanthus altissima (Mill.) Swingle r (Mig.) Kffdz. Jap +
Ajuga reptans L. . Miscanthus sinensis .
Andersson

Ambrosia artemisiifolia L. Origanum vulgare L.

Arthraxon hispidus (Thunb.) Makino Oxalis corniculata L

Arum albispathum Steven ex Ledeb.

/Arum italicum subsp. albispathum r Oxalis violacea L. +

(Prime)

Asplenium scolopendrium L.

(Phyllitis scolopendrium (L.) 1 Paliurus spina-christi Mill. +

Newman)

Bidens cernua L. + Paulownia tomentosa StDicd r

Blechnum spicant (L.) Sm 3 Perilla nankinensis Wender.
(Plectran-thus scutellarioides | +
(L)R.B

Buddleja davidii Franch r Plantago major L

Capsella bursa-pastoris (L.) Medik. Platanus occidentalis L

Cardamine hirsute L + Foly, g,on zz'm 1A erﬁ)lz'a tum L 1
(Persicaria perfoliata (L.)

Cardamine parviflora L + Polygonum posumbu Buch. - +
Ham. ex
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Cedrus deodara (Roxb. ex D.Don)

Polygonum thunbergii Siebold

G.Don ’ & Zucc. ’
. Potentilla canescens Besser/

Centaurium erythraea Rafn + Potentilla inclinata Vill +

Cichorium intybus L Potentilla reptans L.

Cirsium arvense (L.) Scop. Prunella vulgaris L.

Cirsium vulgare (Savi) Ten. + Preridium tauricum V.1 1
Krecz

Convolvulus arvensis L Quercus palustris Miinchh

Commelina communis L Ranunculus muricatus L.

Cornus australis C.A.Mey./ Cornus

sanguinea subsp. australis (C.A.Mey.) | r Ranunculus sceleratus L. +

Jdv.

Crassocephalum crepidioides (Benth.) . Rosa multiflora Thunb. .

S.Moore

gr)g; :Jmena Japonica (Thunb. ex L£) + Rubus anatolicus Focke +

Cynoglossum creticum Mill . Rub.us hirtus auct./Rubus +
proiectus A.Beek
Rumex acetosella subsp.

Cyperus badius Poir. + acetoselloides (Balansa) Den +
Nijs/ R. acetoselloides

Cyperus difformis L. + Sigesbeckia orientalis L. +

Cyrtomium falcatum (L. £) C. Pres] + Sisymbrium officinale (L) +
Scop.

Dryopteris remota (A. Braun) Hayek 1 Smilax excelsa L. +

Eleusine indica (L.) Gaertn + Solanum carolinensis L +

Elsholtzia ciliata (Thunb.) Hyl. + Stachys sylvatica L. +

Equisetum arvense L. + Stellaria media (L.) Vill +

Equisetum palustre L + Taraxacum officinale L. +

Erigeron annuus (L.) Pers + Thelypteris limbosperma
(AIL) H.P. *

Euphorbia falcata L. + Trifolium diffusum Ehrh. +

Euphorbia stricta L. + Trifolium echinatum Bieb. +

Ficaria popovii A.P. Khokhr. + Tussilago farfara L. +

Ficus carica L. + Trifolium pretense L. +

Galinsoga parviflora Cav. + Ulex Europaea r

Geranium molle L. + Urtica dioica L +

Glechoma hederacea L. + Veronica persica Poir +

Hedera colchica (K.Koch) K. Koch + Vicia tetrasperma (L.) Schreb +

Hedera helix L . Viola alba subsp. scotophylla .

(Jord.) Nyman

Hydrangea macrophylla (Thunb.) Ser.

Viola prionantha Bunge;

Hpypericum androsaemum L

Viola reichenbachiana Jord. ex
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Boreau
11 /I 7 ‘Hedw.
Juglans ailanthifolia Carriére r Calliergonella cuspidata (Hedw. 1
Loeske
Juncus bufonius L. . Pol.ym'cbum strictum Menzies ¢ 7
Brid.
Odontoschisma denudatum
L 1
Juncus effuses + (Nees) Dumort.
Lysimachia japonica Thunb +

Phytocenological analysis:

The group is created on red soil. The main cover is not differentiated
by the sub-layers. The first layer of the bosket is dominated by black alder
(Alnus glutinosa subsp. barbata), height is 8-12 m. there are also few
examples of boxelder maple and sycamore maples (Acer negundo, A.
pseudoplatanus), tree of heaven (Ailanthus altissima), silver wattle (Acacia
dealbata), Himalayan cedar (Cedrus deodara). The closure of the main
cover is uneven.

Sub-forest (the second layer) is unevenly developed. 1-2 m height
dominated bushes - Japanese meadowsweet (Spiraea japonica) and
American pokeweed (Phytolacca americana) are in strong positions. There
are few samples of European gorse (Ulex Europaea). There are also
Jerusalem thorns (Paliurus spina-christi) recorded on the roadsides.

The grass cover (the third layer) is well developed in not
overshadowed, open places. There are leading indigenous, as well as
adventive species. The ground surface is particularly all covered with two
species of Hydrocotyle (Hydrocotyle ramiflora, H. vulgaris) and mock
strawberry (Duchesnea indica), there are plenty of polygonums (Polygonum
perfoliatum, P. posumbu, P. thunbergii). 6 species of ferns are recorded in
this vegetation group (Asplenium scolopendrium, Blechnum spicant,
Dryopteris remota, Cyrtomium falcatum, Pteridium tauricum, Thelypteris
limbosperma), which is basically related to high humidity created by black
alder coverage.

The phytocenosis edifier (black alder) is actively renewing naturally
with the seed and root sprouts. There are many self-crops of the Japanese
cedar (Cryptomeria japonica), which are giving up positions due to
competition with black alder and remains in crushed condition.
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5. Current condition of the secondary phytocenosis in the Kakhaberi
lowland
5.1. Urbanisation — one of the components of flora structure

The strongly established secondary cenosis, formed or in a stable
formation process, was not identified in the Kakhaberi lowland. The most of
the territory is covered with agro cenosis.

Following the research purpose, the plants for the cenological
recordings were selected from the closed inactive landfill territory in the
Kakhaberi lowland. An object with original structure and specificity of
forming alien and local plants was selected, where waste has been disposed
since 1960s. Currently, this territory in the Kakhaberi lowland is represented
by unstable cenosis with ongoing settlement of the plants.

Nowadays, there is no natural flora in the world, which is not under
anthropogenic influence. The anthropogenic transformation of the plant
cover includes all the territories with any human influence. The global
anthropogenic influence forms technogenic ecotypes, with no natural
analogies. Urbanization and related urban landscapes, urban cenosis with
elements of ruderal flora are examples of such technogenic ecotypes.

Currently, urbanization takes gigantic scale and pace. In the mid XIX
only 3% of the world population were living in the cities, while in the mid
of XX century this number reached 34%. According to data from 2018,
number of people living in the world cities is more than 55% and according
to the prognosis, in 2050 it will be 68% (World Urbanization Prospects,
2018).

Urbanization index in Georgia is 53%. Batumi is characterised with
the fast urban growth.

From the beginning of XXI century, various constructions, settlement
of the new territories have been ongoing in the seaside Ajara followed by
construction of the parks, squares, recreational places. For construction of
living buildings, shore protection works, infrastructural projects, green
places, the construction materials are usually transported from one to
another district of the city, the materials are also imported from the foreign
countries. Almost all decorative plants, seeds and other planting decorative
materials are imported from abroad, that unintentionally comes with the
alien origin, potentially invasive species. All of this adds to import of plants
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in various forms and species by the plant lovers or the entrepreneurs for
decorative or production purposes, that are spread in nature, settle locations,
abandoned construction objects, road and water channel sides and so on.

Another subject for discussion is the plants diversity in the Batumi
Boulevard with a century-long history and other green places, which are
bearing fruits and giving seeds, sometime self-crops as well.

Eventually, all of the above mentioned supports intentional or
unintentional spread of alien plants in the city territory, which is
accumulated at the Batumi landfill territory at the end, where vegetation
with peculiar form and structure is being formed. Thus, we set a goal and
studied the vegetation at the inactive, closed landfill surrounding territory.

5.2. Flora analysis in the Batumi landfill

The territory of the closed Batumi landfill is located on the left bank
of Chorokhi river, at 1-5 above sea level. The GPS coordinates are 37 T
715784.81m E 4608611.67m N; 37 T 715305.90m E 4609073.63m N; 37 T
715325.29m E 4609397.46m N.

The landfill has been operational since 1960s. The total territory
covers up to 20 ha, including, active 10 ha and inactive and closed 10 ha
with ongoing vegetation settling process. There is a process of developing
the secondary cenosis.

At first, only waste collected in the Batumi territory was disposed in
the mentioned locations, but in the recent years, other municipalities of
Ajara were also added. All types of waste are disposed there (household,
construction, industrial, collected on streets, etc.)

In total, 239 species were recorded within the research, which are
united in 59 families of 162 genera. Out of which cryptogams are
represented by3 species of horsetail (1.25%) (Equisetum arvense, E.
palustre, E. ramosissimum), ferns and gymnosperms have not been detected.
As for angiosperms, 43 (17.99%) of recorded monocotyledonous species are
united in 8 families and 28 genera, while 193 (80.75%) species of
dicotyledons cover 51 families and 134 genera (Table 8).
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Table 8

Flora of the Batumi landfill — with indication of living form, ecological group and class

(the dissertation additionally presents origin and family information)

(Living form: Ph-Phanerophyte, Th-Theropyte, He—-Hemicryptophyte, Cr-Cryptophyte,
Sp-Cryptogams;
Ecological group: R — Ruderal, F — forest plant, P — lowland (seaside, sandy ground, etc.)
plant, G — meadow, shrubbery and rock plant, H — high humidity territory or humid
meadow plant, M — mountain plant).

Ch-Chamaephyte;

Class:

Dic-Dicotyledons,

Mo-monocotyledons;

Ec. | Liv. Ec. | Liv.
Species Class | Gr. | form | Species Class | Gr. | form
Abutilon theophrasti Lotus tenuis Dic
Medik. Dic R Th Waldst. & Kit. P He
. . Ludwigia palustris Dic
Acacia dealbata Link. Dic F Ph (L) Elliott R Th
. Luzula forsteri
Acalypha australis L. Dic |R | Th | (Sm)DC. Mo |G | He
Lycopus europaeus | Dic
Acer negundo L. Dic R Ph L H He
Ailanthus altissima Lysimachia Dic
(Mill.) Swingle Dic P Ph Jjaponica Thunb. R He
. . Lythrum salicaria Dic
Aira elegans Willd Mo v Th L H Cr
. Malva neglecta Dic
Ajuga reptans L. Dic [P | He | Wall. R | He
Alnus glutinosa subsp. Dic
barbata (C.A.Mey.) Malva ambiqua
Yalt., (Alnus barbata Guss.
C.A.Mey) Dic F Ph R He
Alocasia macrorrhizos Marrubium vulgare | Dic
(L.) G.Don. Mo G Cr L. R Ch
Melilotus albus Dic
Amaranthus albus L. Dic R Th Medik. p Th
Amaranthus caudatus Melilotus Dic
L. Dic R Th officinalis (L) Dsr. P Th
Amaranthus deflexus L. | ;. R Th Mentha aquatica L. Dic H He
. Mentha pulegium
Amaranthus lividus L. Dic R Th L Dic H He
Amaranthus retroflexus Mcrosteg]um
L Imberbe (Ness)
) Dic R Th Zvel Mo R Th
Ambrosia artemisiifolia Microstegium
L. Dic R Th Japonicum (Miq.) Mo R He
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Koidz

Microstegium
Ammi visnaga L. vimineum (Trin.)
Dic Th A.Camus Mo Th
Amorpha fruticosa L. Dic Ph Mirabilis jalapa L. Dic Cr
. . Dic Miscanthus
Angelica sylvestris L. Cr sinensis Andersson | Mo Cr
Anthemis cotula L. Dic Th Morus alba L. Dic Ph
Arabis nova Vill. Dic Myosotis palustris Dic
. . (L.) Nathh.
(Arabis auriculata .
Lam.) /Myos'o?s
Th scorpioides L. He
Arctium lappall. Dic Oenothera bienis Dic
Th L. He
Artemisia absinthium Dic Oplismen _US
L burmanni (Retz.)
He P.Beauv. Mo He
Dic Oplismenus
Artemisia annua L. undulatifolius
Th (Ard.) Beauv. Mo He
Artemisia vulgaris 1. Dic Oxalis corniculata Dic
He L. Th
Arthraxon hispidus L. Dic
(Thunb.) Mak{] Mo Th Oxalis violacea L. Cr
Atriplex tatarica L. Dic Parentucellia Dic
Th latifolia Caruel. Th
Dic Parthenocissus Dic
Bidens cernual. quinquefolia (L.)
Th Planch. Ph
Dic Paspalum
distichum L.
Bifora radians Bieb. (Paspalum
paspalodes
Th (Michx.) Mo Cr
Bothriochloa Pasp a]um“
ischaemum (L) Keng thunbergii Kunth
Mo He ex Steud. Mo Cr
Dic Perila nankinensis Dic
, L (Lour.) Decne/
Buddleja davidii Franch Plectranthus
Ph scutellarioides (L.) Th
Calystegia sepium (L.) Dic He Persicaria Dic Th
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R. Br. hydropiper (L.)
Delarbre
(Polygonum
hydropiper1.)
Calystegia soldanella Dic Persicaria maculosa | Dic
(L)R.Br Gray (Polygonum
o H He persicarial.) Th
Dic Persicaria orientalis | Dic
Capsella bursapastoris (L.) Spach.
(L.) Medik. (Polygonum
R He orientale L.) Th
Dic Persicaria Dic
foliata (L.
Cardamine hirsuta L. perfoliata (L.)
(Polygonum
R Th perfoliatum1.) Th
. . Dic Physalis ixocarpa Dic
Cardamine parviflora L. R Th Brot. ex Hornem. Th
Cardamine Dic Dic
quinquefolia (M.Bieb.) Phytolacca
Schmalh. (Dentaria americana L.
quinquefolia M.Bieb.) P Th Cr
. X Di
Carex divulsa Stokes. Mo p Ch Plantago major L. 1 He
Platanus Dic
Carex pendula Huds. Mo H Ch occidentalis L. Ph
Carum carvi L. Dic G He Poa annua L. Mo Th
Centaurea oxylepis Dic
(Wimm. & Grab.) Poa compressa L.
Hayek P Th Mo He
Centaurium Dic
tenuiflorum Poa pratensis L.
(Hoffmanns. & Link) P ’
Fritsch P Th Mo He
Cerastium glomeratum | Dic Polycarpon Dic
Thuill. P He tetraphyllum (L.) Th
. . Dic Polygonum Dic
Chelidonium majus L. R He avienlare L. Th
. Dic Polygonum minus Dic
Chenopodium album L. R Th Huds, Th
Di Pol Di
Chenopodium urbicum 1 ovgonum 1
L posumbu Buch. -
) R Th Ham. ex D. Don. Th
. L Dic Polygonum Dic
Cich bus L.
ichorium intybus PM | He thunbergii Siebold Th

-130 -




& Zucc.

Cirsium arvense (L.) Dic Portulaca oleracea Dic
Scop. R He L. Th
g;izum vulgare (Savi) Dic . e Prunella vulgaris L. Dic "
Cleome houtteana Dic Pycreus flavescens
Schltdl (Cleome (L.) Beauv. ex
hassleriana Chodat) P Th Rchb. Mo Th
Commelina communis Ranunculus Dic
L Mo PR | Th muricatus L. Th
. Dic Ranunculus Dic
Convolvulus arvensis L R cr sceleratus L. He
. . Dic Rhus javanical/ Dic
Coreopsis tinctoria . .
Nutt. Brucea javanica (L.)
P Th Merr. Ph
Cornus sanguinea Dic Dic
subsp. australis Robinia
(C.AMey) Jav. (Cornus pseudoacacia L.
australis) F Ph Ph
Crass’olcePIMImH Dic Rosa multiflora Dic
crepidioides (Benth.) Thunb
S.Moore R Th ' Ph
. Dic Rubus anatolicus Dic
Crepis setosa Haller f. p Th Focke. Ph
Cuscuta australis R Br. Dic R Th Rubus caesius L. Dic Ph
Cynoglossum creticum Dic Rubus proiectus Dic
ML A.Beek/Rubus
R He hirtus auct. Ph
Rubus serpens Dic
Cyperus badius Poir. Weihe ex Lej. &
Mo H Cr Courtois Ph
Cyperus esculentus L. Mo H Cr Rudbeckia hirta L. Dic He
Cyperus longusL. Rumex acetosella Dic
Mo H Cr L. He
Dic Rumex acetosella Dic
subsp.
Datura stramonium L. acetoselloides
(Balansa) Den Nijs/
R. acetoselloides
R Th Balansa He
Daucus carota L. Dic P Cr Rumex pulcherL. Dic He
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ﬁlfﬁaﬂa violascens o " Salix babylonica L. Dic " o
Duchesnea indica Dic Salix caprea L. Dic
(Jacks.) Focke He H Ph
Dysphania Dic Dic
ambrosioides (L.)
Mosyakin & Clemants Sambucus ebulus L.
(Chenopodium
ambrosioides L.) He R Ch
Elaeagnus rhamnoides Dic Dic
(L) A. . Sambucus nigraL.
Nelson.(Hippophae
rhamnoides) Ph F Ph
Eleusine indica (L.) Saxifraga Dic
Gaertn. Mo Th stolonifera Curtis. P Cr
Elsholtzia ciliata Dic Scirpus sylvaticus
(Thunb.) Hyl. Th L. Mo FH | Cr
Epilobium palustre L. Die He if;;(i I;Iﬁana Dic H He
Fquisetum arvense. » o f.eneao sylvaticus Dic > ™
Senecio vernalis Dic
Waldst. & Kit.
. /Senecio
Equisetum palustre L. leucanthemifolius
subsp. vernalis
sp Cr (Waldst. & Kit.) R Th
Equisetum . . Dic
rjmasissbnum Desf. sp Cr Senecio vulgaris L. R Th
Erigeron annuus (L.) Dic Setaria faberi
Pers. Th R.AW. Herrm Mo R Th
Erigeron bonariensis L. Die Secaria intermedia
He Roem. et Schult. Mo R Th
Erigeron Canadensis. Dic - i’zefard]a arvensis Dic . "
Eriobotrya japonica Dic Sigesbeckia Dic
(Thunb.) LindL. Ph orientalis L. R Th
. Dic Sisymbrium Dic
Euphorbia falcata L. Th oﬁ‘}y'cz}za]e (L.) Scop. R Th
Dic Sisyrinchium
Euphorbia peplus L. septentrio-nale
Th E.P.Bicknell Mo R Th
Euphorbia stricta L. Dic Th Smilax excelsa L. Mo F Ph
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Fallopia dumetorum Dic Dic
Solanum
(L.) Holub (Polygonum carolinenselL.
dumetorumL.) Th Ch
Dic Solanum decipiens | Dic
Ficus carica L. Ph Opiz. Th
Filago arvensis L. Dic Solanum luteum Dic
Th Mill. Th
Dic Solanum nigrum Dic
Filago gallica L. L./Solanum
Th americanum Mill. Th
Fragaria vesca L. Die Solanum Die
He pseudocapsicum L. Ph
. Dic Solidago canadensis | Dic
Frangula alnus Mill. Ph I He
Galinsoga ciliata (Raf.)/ | Dic
G. quadriradiata Ruiz & .SI'iJrghum halepense
Pav mn | &pers Mo He
Dic Sparganium
Galinsoga parviflora erectum subsp.
Cav. neglectum (Beeby)
Th K.Richt. Mo Cr
. Dic Spiraea japonica
Galium palustre L. Th Lf Dic Ph
. . Dic Sporobolus fertilis
Galium spurium L. Th (ézeud.) Clayton Mo He
Galium tricornutum Dic Stachys annua. Dic
Dandy. Th ) Th
. . Dic Stellaria graminea Dic
Geranium dissectum L. Th L He
Geranium sibiricum L. R Stellaria holostea L. Dic
He He
Dic Stellaria media (L.) Dic
Glechoma hederacea L. Ph Vil Th
Dic Symphyotrichum Dic
gramini-folium
(Spreng.) G.L.
Gleditschia triacanthos Nesom
L. (Conyzanthus
graminifolius
(Spreng)
Ph Tamamsch. He
g . Dic Tagetes minuta L. Dic
Hibiscus syriacus L. Ph Th
Hydrocotyle ramiflora Dic Taraxacum Dic
Maxim. Ch officinale Wigg. Cr
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Dic Torilis arvensis Dic
H) le vulgaris L.
lydrocotyle vulgaris Ch (Huds.) Link. Th
Hypericum Dic Torilis japonica Dic
androsaemum L. Ch (Houtt.) DC. He
Hypochaeris radiata Dic Tradescantia
Falk. He fluminensis Vell. Mo He
Impatiens balsamina L Die Tradescantia
i ) Th virginiana L. Mo He
Juglans ailanthifolia Dic Trifolium Dic
Carriére Ph campestre Schreb. Th
Juglans cordiformis Dic Trifolium diffasum Dic
Wangenth. /Carya Fhrh
cordiformis K Koch. Ph ) Th
. Trifolium Dic
Juncus bufonius L. Mo Th echinatum Bieb. Th
Trifolium Dic
Juncus effises L. Mo Cr fragiferum L. Th
Trifolium Dic
s Willd.
Juncus tenuis Willd Mo Cr micranthum Viv. Th
Kummerowia striata
Typh tifoli:
(Thunb.) (Lespedeza L)’P 4 angustriona
striata (Thunb.) Dic Th ’ Mo Cr
Kyllinga gracillima e
Typha latifolia L.
Mig. Mo He ypaa attiosa Mo Cr
Lactuca serriola L. Dic H Urtica dioica L. Dic
e He
Lami L Dic Verbascum Dic
AL PUTPUTEHT = He blattaria L. Ch
Laphangium affine Dic Verbena Dic
(D-Don) Tzvelev brasiliensis Vell
(Gnaphalium affine D. He ) Ch
Laphangium Dic Dic
luteoalbum (L.) Verbena officinalis
Tzvelev. (Gnaphalium L.
luteoalbum L.) He Ch
Dic Veronica persica Dic
Lathyrus aphaca L. Th Poir. Th
Lathyrus hirsutus L. Dic Th Vicia lathyroides L. Dic Th
Leontodon hispidus Dic Vicia sativa subsp. Dic
bsp. hastilis (L.) Corb cordata (Hoppe)
SUPp. SIS ) SOt Th | Asch. & Graebn, Th
Lepidium campestre Dic Viola prionantha Dic
(L.) R. BR. He Bunge. Th
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Lepidium coronopus Dic Viola Dic

(L.) (Coronopus reichenbachiana
squamatus (Forssk.) R He Jord. ex Boreau F Th
Dic Xanthium orientale | Dic
subsp. californicum
Lespedeza bicolor (Greene) Greuter /
Turcz. Xanthium
californicum
R Ch Greene. R Th
Lolium perenne L. Xa'nt]u'um Die
Mo R Ch spinosum L. R Th
Lolium rigidum Xanthium Dic
Gaudin. Mo R Th strumarium L. R Th
Lonicera japonica Dic
Thunb. R Ph

Out of presented 59 families, 5 and more species represent 11
families, where 62.75% of species (150 species) are united. Those families
are: Aster (Compositae) — 40 species (17.57%), grasses (Poaceae) — 22
species (9.20%), legumes (Leguminosae) - 18 species (7.53%) (Table 9).

Table 9
Families distinguished with the species abundance
# Family Number of Species in
species %%
1 Asters/ Compositae 40 16.73
2 Grasses / Poaceae 22 9.20
3 Legumes /Leguminosae 18 7.53
4 Mints /Lamiaceae 13 5.43
5 Buckwheats / Polygonaceae 12 5.02
6 Roses/Rosaceae 9 3.76
7 Amaranthes /Amaranthaceae 9 3.76
8 Sedges /Cyperaceae 8 3.34
9 Nightshades /Solanaceae 7 2.92
10 Crucifers / Brassicaceae 7 2.92
11 Carnations /Caryophyllaceae 5 2.09
Others 150 62.75%

The rest 48 families unite 87 species, those are: Convolvulaceae,
Euphorbiaceae, Juncaceae, Malvaceae, Rubiaceae 4-4 species each;
Apiaceae, Commelinaceae, Equisetaceae, Onagraceae, Scrophulariaceae,
Typhaceae 3-3 species each; Adoxaceae, Araliaceae, Boraginaceae,
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Gentianaceae, Juglandaceae, Moraceae, Plantaginaceae, Ranunculaceae,
Salicaceae, Simaroubaceae 2-2 species each. Araceae, Balsaminaceae,
Betulaceae, Caprifoliaceae, Cleomaceae, Cornaceae, Elaeagnaceae,
Geraniaceae, Hypericaceae, Iridaceae, Lythraceae, Nyctaginaceae,
Orobanchaceae, Papaveraceae, Phytolaccaceae, Platanaceae,
Portulacaceae, Primulaceae, Sapindaceae, Saxifragaceae, Smilacaceae,
Urticaceae, Vitaceae 1-1 specie each.

The following recorded plants are distinguished with an abundance
genera: amaranths (Amaranthus), nightshade (Solanum), clover (Trifolium) -
5-5 species each; knotweed (Persicaria), Polygonum, blackberry (Rubus) 4-
4 species each; wormwood (Artemisia), cyperus (Cyperus), horsetail
(Equisetum), erigeron (Erigero), spurge (Euphorbia), bedstraw (Galium),
soft rush (Juncus), mint (Mentha), annual bluegrass (Poa), sour weed
(Rumex), groundsel (Senecio), starwort (Stellaria), xanthium (Xanthium) - 3-
3 species each and so on.

From the species recorded in the research object 80 (33.7%) are
local, 159 (66.53%) are of alien origin, out of which 46 are East Asian, 36
European (including, 33 Atlantic European species), 1 Australian, 12 South
American, 29 North American, 35 Mediterranean. Positions of the East
Asian species are resulted by several conditions, out of which — the same
climate conditions, high humidity, positive temperature indicators during a
whole year, ground containing organic and non-organic substances created
from bio mass decomposition are worth mentioning. The Mediterranean and
European species come as the second by the number of the species, which is
basically conditioned by the phyto geographical structure of Ajarian flora

(Fig. 4).

South Americ Australia; 1

=

Mediterranean; 35

European; 36 ’l

Fig. 4. Spectre of species according to origin recorded in the Batumi landfill
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According to the research on living forms in the Batumi landfill
flora, based on the Raunkiaer classification, therophytes prevail represented
byl08 (44.76%) species of annual grass species, which is followed by
hemicryptophytes with 60 species (25.10%) uniting mainly biennial and
perennial grass plants (Table 10). The dominance of therophytes and
hemicryptophytes complies with the specificity of the ruderal flora
composition.

Table 10
Living forms spectre in the Batumi landfill flora

# | Living form Number of species Species in %%
1 Theropyte -Th 108 45.18
2 | Hemicryptophyte -He 60 25.10
3 | Phanerophyte -Ph 33 14.22
4 | Cryptophyte -Cr 25 10.47
5 | Chamaephyte -Ch 13 5.03

Total 239 100

Phanerophytes are quite diverse, out of 33 species 14 are local
(Alnus glutinosa subsp. barbata (C.A.Mey.) Yalt., Cornus sanguinea
subsp. australis (C.A.Mey.) Jav., Frangula alnus Mill., Flaeagnus
rhamnoides (L.) A.Nelson., Ficus carica L., Glechoma hederaceal.., Rubus
anatolicus Focke., Rubus caesius L., Rubus proiectus A.Beek., Rubus
serpens Weihe ex Lej. & Courtois., Salix babylonica L., Salix caprea L.,
Sambucus nigra L., Smilax excelsa L.) and 19 alien origin (Acacia dealbata
Link, Acer negundo L., Ailanthus altissima (Mill.) Swingle, Amorpha
fruticosa L., Buddleja davidii Franch., Eriobotrya japonica (Thunb.)
Lindl., Hibiscus syriacus L. Rhus javanica (L.) Merr. Gleditschia
triacanthos L., Lonicera japonica Thunb., Juglans ailanthifolia Carriere,
Carya cordiformis (Wangenh.) K.Koch., Morus alba L., Parthenocissus
quinquefolia (L.) Planch., Platanus occidentalis L., Robinia pseudoacacia
L., Rosa multiflora Thunb., Solanum pseudocapsicum L., Spiraea japonica
L.f).

On the mentioned location, phanerophytes blossom, bear-fruit, give
self-crops, are characterised with full development cycle, they are settling
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and even dominating some of the cenosis. As for chamaephytes and
hemicryptophytes, nature of living forms is determined by the local climate
conditions, revealed in modified forms of phenophases and plant vegetation.
For example, Brazilian verbena is an annual plant according to the literature
data, however, in our climate conditions, the plant is evergreen during
winter-summer time, it casually blossoms and gives bears fruit and seeds the
same year. It does not go to resting phase, develops renewed buds below the
stems after unfavourable climate conditions.

Among species recorded in the Batumi inactive landfill we came
across the species characterized for various habitats — forest, meadow,
decorative, humid places, low zone and mountain and high mountainous
zones as well, local and alien species, etc. Out of 239 species, 91 are
representatives of ruderal flora.

There are also self-crops of maize, beans, tomato, pumpkin,
watermelon, melon, peach, apple, pear, wild plum, cherry and other plants.
Such a diversity of the plants recorded in the Batumi landfill is a result of
anthropogenic factors.

Household and construction waste, solid waste from parks, greening
places of Batumi and other municipalities and the Boulevard territory
brought to the Batumi landfill supports diversity of species and living forms.
Vagrant and nesting birds and domestic animals contribute to the spread of
vegetation.

6. Alien new species in the Ajara florist region
As mentioned in the beginning, invasion and settlement of alien
origin species to the seaside Ajara have been ongoing since ancient times to
date. Within the research carried, we have recorded 3 alien species
unfamiliar to Ajara flora — South American verbena (Verbena brasiliensis),
European lobelia (Lobelia urens), and also American origin, outside culture
(naturalised) purple passionflower (Passiflora incarnate).

Verbena brasiliensis Vell. Brazilian verbena — Brazilian verbena was
recorded for the first time in 1950s in Sokhumi, Abkhazia. Philip Verlove
saw the herbarium of this plant in the herbarium of the Belgium botanical
garden. Originally, the plant was taken by Vladimer Wasaki from Sokhumi
in 1979 as Verbena hastata plant. Verlove researched a plant sample taken
by Wasaki, which occurred to be Verbena brasiliensis.
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Brazilian verbena is widely spread in seaside Ajara on the roadsides,
along railway, ruderal locations, channel and river blanks, abandoned
construction polygons. Brazilian verbena is a perennial, upright, branching,
50-180-210 cm height plant. Stems are quadrangular. Leaf hooked, elliptic-
lanceted, with sharpened tip, narrowed bottom, with distinguished vascular
tissues on the both sides. Uneven dentate edges. Bottom leaves are
sometimes transparent. Flowers are many in blue-purple. The plant starts
blossoming in April-May until November. The plant develops up to 90 000
seeds in the second year of development (Picture 1).

Pict. 1. Verbena brasiliensis Vell

Lobelia urens L. heath lobelia — is a new plant for Georgian flora.
It is of European origin, perennial, root running grass plant from bellflower
(Campanulaceae) genus. Bending on the roots determine number of sprouts
usually developing in early spring. Sprouts are composed of 5-15 cm long
edged leaves — egg-like on the bottom and elongated at the end. 10-100 cm
height upright sprouts are developed on the roots. Stem may be simple or
branching with  flowering sprouts. Flowers are hermaphrodite,
zygomorphous, 1.5 cm long, pentapetalous wreath, entomophile, sometimes
self-fertilized. Wreath petals are 10-15 cm long in bright purple. Filaments
are free, while antheridium is attached to the wreath. Pollen sacks are black
and incanous. Pistil is bilocular with multiple ovules. Ovary produces up to
200 light brown coloured 1 mm less in size seeds. Seed maturing and
scattering go in parallel with plant blossoming. It starts blossoming at the
end of May — beginning of June and lasts until the end of October, and in
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some samples blossoming is detected in November as well. In the late
autumn, after blossoming the above-ground parts die (Picture 2).

Passiflora incarnata L. purple passion flower — American origin,
perennial grass plant from the passion flowers (Passifloraceae) family
Picture 3. In 1980s and 90s this plant was under research in Kobuleti in the
Medicinal Herbs Research Institute. Currently, this is widely spread on the
surrounding of Kobuleti bypass road. It is vining or upright, glossing plant
with tendril stem. Leaf is three lobed; flower is in bluish-purple colour. It
starts blossoming from the end of May. Fruit is juicy (Pict.3).

Pict.3. Passiflora incarnata L
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Conclusions

1. According to the literature sources, invasion of alien species and
successional events have started in ancient times, which is still ongoing as
confirmed by a spread dynamics of the plants, our records and research.

2. At the end of XIX century, Ajara flora recorded 134 alien species,
in the twenties of the twentieth century — 168, in the forties — 281, in the 70s
— 350, in the 90s — 439, at the beginning of XXI century — up to 450.
Currently, the total number amounts up to 500 species.

3. In parallel with the adventive species, spread of alien species was
particularly influenced by the Batumi Botanical Garden, parks, different
gardens-parks, nurseries, plant species brought in by the private summer
visitors and so on.

4. Our study about spreading and biological characteristics of
ligneous plants and plants with ligneous stems in the seaside Ajara revealed
68 naturalized species of 48 genera of 31 families, which grow, blossom,
bear-fruit, gives self-crops and root sprouts quite well and eventually settles
and participates in creation of cenosis.

a) The following families are distinguished by a diversity of species:
legume (Leguminosae) — 9 species, beech (Fagaceae) - 6 species, grasses
(Poaceae) - presented by 5 species, rose and olive families (Rosaceae &
Oleaceae) with 4 species each.

b) Oak (Quercus L.) is a rich family presented by 6 species,
eucalyptus, privet and pseudosasa (Euiccalyptus L'Hér., Ligustrum L,
Pseudosasa Makino ex Nakai) with 3-3 species each. Acacia, aleurites,
cinnamomum, oleaster, walnut, tulip, pine, bamboo and meadowsweets
(Acacia Martius, Aleurites J.R.Forst. & G.Forst, Cinamomum Schaeff,
Eleagnus L, Juglans L, Liriodendron L., Phyllostachys Siebold & Zucc.,
Pinus L., Spiraea L.) — with 2 species each, while the rest genera are
presented with one specie each.

5. The majority of the alien species have the East Asian (47 species)
elements and represent 68% of the naturalised ligneous plants. 13 species
are North American, 5 species — Australian, 2 — of Mediterranean origin, 1 —
Himalayan.

6. According to the simple classification of living forms, tree plants
are presented with 41 species (60.3%), bushes — 17 species (25%), liana — 4
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species (5.9%), palm — 1 specie (1.4%) and perennial ligneous stem grass
(bamboo) — 5 species. 94% or 64 species are deciduous, and 6% or 4 species
are coniferous. 3 species (4%) are evergreen conifers, 29 species (43%) are
evergreen deciduous, 34 species (50%) are deciduous, 1 specie (2%) is
deciduous coniferous. 1 specie (1%) is semi evergreen.

7. Based on the research vegetation and spreading characteristics of
widespread ligneous alien plants, 4 groups were outlined:

7.1 Species are abundantly reproduced in vegetative and generational
way, expelling local, as well as, alien origin plants and creating particularly
clear groupings uniting 7 species (bamboos, amorpha and pueraria Amorpha
fruticosa L., Phyllostachys edulis (Carriere) J.Houz, Phyllostachys
bambusoides Siebold & Zucc., Pseudosasa japonica (StDicd.) Makino.,
Pseudosasa hindsii (Munro) C.D.Chu & C.S.Chao., Pseudosasa humilis
(Mitford) T.Q.Nguyen., Pueraria montana var. lobata (Willd.) Sanjappa &
Pradeep,);

7.2. Species are reproduced abundantly creating cenotic links with
local and alien origin plants. It unites16 species: (Acacia dealbata Link.,
Acacia melanoxylon R.Br., Acer negundo L., Ailanthus altissima (Mill.)
Swingle., Albizia julibrissin Durazz., Aleurites cordata and others);

7.3 The species are reproduced around maternal plant, sometimes quite
abundantly, they create cenotic links with other species and are spread far
from cultivation locations. There are 30 species in this group (walnut,
eucalyptus, ligustrum (Juglans cordiformis Wangenth. /Carya cordiformis
(Wangenth) K.Koch., Catalpa speciosa (Warder ex Barney) Warder ex
Engelm., Cedrus deodara (Roxb. ex D.Don) G.Don., Daphniphyllum
macropodum Mig., Elaeagnus umbellata Thunb., Elaeagnus pungens
Thunb., Eriobotrya japonica (Thunb.) Lindl., and others);

7.4. Species are reproduced abundantly only around maternal plant,
without leaving cultivation places and creating cenosis. The group unites 15
species (Akebia quinata (Houtt.) Decne., Berberis levis Franch., Cupressus
lusitanica Mill., Cudrania tricuspidata/Maclura tricuspidata Carriére.,
Deutzia scabra Thunb., Hydrangea macrophylla (Thunb.) Ser., Laurus
nobilis L., Quercus acuta Thunb., Fatsia japonica (Thunb.) Decne. &
Planch. Quercus glauca and others).

8. Eleven vegetation groups (formation) were selected, distinguished
and studied in the secondary cenosis, based on the recording and researched
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carried in the seaside Ajara lowland and hillocks. In the Kobuleti lowland 6
were recorded:

Vegetation group with a dominance of the Japanese cedar
(Cryptomeria japonica);

Vegetation group with a dominance of eucalyptus (Eucalyptus
viminalis, E. Globulus, E. cinerea);

Vegetation group with a dominance of false camphor tree
(Cinnamomum glanduliferum) and Japanese cedar (Cryptomeria
japonica);

Vegetation group with a dominance of Japanese timber bamboo
(Phyllostachys bambusoides);

Vegetation group with a dominance of the moso bamboo
(Phyllostachys edulis);

Vegetation group with a dominance of bamboo-leaf oak (Quercus
myrsinifolia), black alder (Alnus glutinosa subsp. barbata) and
Japanese cedar (Cryptomeria japonica).

Four groups (formations) were recorded in the Chakvi lowland:
Vegetation group with a dominance of the Japanese cedar
(Cryptomeria japonica);

- Vegetation group with a dominance of hornbeam and oaks (Carpinus

caucasica, Quercus palustris, Quercus falcata);
Vegetation group with a dominance of hornbeam and the Japanese
cedar (Carpinus caucasica, Cryptomeria japonica);
Vegetation group with a dominance of black alder, Japanese
meadowsweet and American pokeweed (Alnus glutinosa subs
barbata, Spiraea japonica, Phytolacca americana);
— Species composition in the inactive, closed landfill was recorded in
the Kakhaberi lowland.
9. There are 65 species in the vegetation group created with a

dominance of Japanese cedar (Cryptomeria japonica), where 33 are local
and 32 alien origin, including, ligneous plants presented by 15 species. In
the Chakvi lowland, in total 71 species were recorded, 30 local and 41 alien

origin,

including, 14 ligneous species. Composition of the grass plants are

charactersied with more or less similarity.

10. The vegetation group created with a dominance of eucalyptus

(Eucalyptus viminalis, E. globulus, E. cinerea) unites 90 species, where 36
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are local and 54 of alien origin, including, ligneous plants presented by 17
species, the rest 73 are grass plants. Abundance of grass and other species is
conditioned by phyllotaxy of eucalyptus.

11. Vegetation group - 1) Japanese cedar (Cryptomeria japonica)
dominant, 2) eucalyptus (Eucalyptus viminalis, E. globulus, E. cinerea)
dominant, 3) Vegetation group with a dominance of false camphor tree
(Cinnamomum glanduliferum) and Japanese cedar (Cryptomeria japonica)
have on common characteristic in terms of dominance of alien species.
Although, local species were cut down and plantations of alien origin
species were created in the recorded objects, there are still indigenous
ligneous species — hazel (Corylus avellana), alder buckthorn (Frangula
alnus), Caucasian whortleberry (Vaccinium arctostaphylos), greenbrier
(Smilax excelsa), Strandzha oak (Quercus hartwissiana), European
hornbeam (Carpinus betulus), sweet chestnut (Castanea sativa), Persian ivy
(Hedera colchica).

12. Vegetation groups created with a dominance of Japanese timber
bamboo (Phyllostachys bambusoides) and the moso bamboo (Phyllostachys
edulis) are characterised with the least specie composition, which is
basically related to ability for good self-renewal of bamboos. Bamboos
chase out alien, as well as, local species.

13. In comparison to other, in the vegetation groups selected in the
Kobuleti lowland, nearby Choloki river (bamboo-leaf oak (Quercus
myrsinifolia), black alder (Alnus glutinosa) and Japanese cedar
(Cryptomeria japonica), there are 4 species of mosses (Calliergonella
cuspidata, Odontoschisma denudatum, Fissidens sp., Polytrichum strictum),
4 species of ferns (Osmunda regalis, Pteridium tauricum, Pteris cretica,
Thelypteris limbosperma,) and 2 species of horsetails (Equisetum palustre,
E. arvense), characterised for wetland habitat.

14. In the vegetation group created with a dominance of hornbeam
(Carpinus caucasica) and oaks (Quercus palustris), there are in total 119
species recorded, 48 local and 71 alien origin, the ligneous plants are
represented 10 local and 16 alien species. Compositional abundance and
diversity of ligneous plants in this vegetation group is probably caused by
neighbouring different vegetation groups, including, species invading from
the Batumi Botanical Garden with significant role in cenosis (structural) in
some of them.
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15. Vegetation group created with a dominance of black alder (Alnus
glutinosa subsp. barbata), Japanese meadowsweet (Spiraea japonica) and
American pokeweed (Phytolacca americana) counts 107 species, where 50
are local and 57 alien origin. Ligneous tree and bushes are represented by 7
local and 11 alien species.

16. In total, 239 species were recorded within the research carried in
the Batumi landfill, which are united in 59 families of 162 genera. Out of
which cryptogams are represented by 3 species of horsetail (1.25%)
(Equisetum arvense, E. palustre, E. ramosissimum), ferns and gymnosperms
have not been detected. As for angiosperms, 43 (17.99%) of recorded
monocotyledonous species are united in 8 families and 28 genera, while 193
(80.75%) species of dicotyledons cover 51 families and 134 genera (Table
8).

17. Out of 59 families presented in the landfill, 5 and more species
represent 11 families, where 63.20% of species (151 species) are united.
Those families are: Aster/Compositae — 40 species (17.57%),
grasses/Poaceae (22 species (9.20%)), legumes/Leguminosae - 18 species
(7.53%). 86 species are united in the rest 48 families.

18. The following recorded genera are distinguished with the species
abundance in the landfill flora: amaranths/Amaranthus, nightshade/Solanum,
clover/Trifolium - 5-5 species each; knotweed/Persicaria, Polygonum,
blackberry/Rubus -  4-4  species  each;  wormwood/Artemisia,
cyperus/Cyperus, horsetail/Equisetum, erigeron/Erigero, spurge/Euphorbia,
bedstraw/Galium, soft rush/Juncus, mint/Mentha, annual bluegrass/Poa,
sour weed/Rumex, groundsel/Senecio, starwort/Stellaria,
xanthium/Xanthium - 3-3 species each and so on.

19. From the species recorded in the research object (landfill) 80
(33.7%) are local, 159 (66.53%) are of alien origin. According the
Raunkiaer classification, therophytes prevail represented by 108 species of
annual grass species, which is followed by hemicryptophytes with 60
species uniting mainly biennial and perennial grass plants. The dominance
of therophytes and hemicryptophytes complies with the specificity of the
ruderal flora composition. Phanerophytes are represented with 33 species,
cryptophytes — 25 and chamaephytes with 13 species.

20. Among species recorded in the Batumi landfill we came across
the species characterized for various habitats — forest, meadow, decorative,
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humid places, low zone, mountain and high mountainous species as well.
Out of 239 species, 91 are representatives of ruderal flora.

21. According to observations, creation of the second cenosis is
dominated by the alien species. Those species have reached acclimatization
stage, when the seaside Ajara zone may be considered as their second
homeland. They blossom, bear-fruit, give self-crops and root sprouts, spread
and expel indigenous flora species from the secondary cenosis.

22. Abundance of the East Asian species is caused by several
conditions, out of which — the same climate conditions, high humidity,
positive temperature indicators during a whole year are worth mentioning.

23. Dominance of hornbeam, abundance of rhododendrons, Persian
ivy, greenbrier, alder buckthorn, cherry laurel and local grass species in the
cenosis recorded in the Chakvi lowland and appearing of plants
characterised for the primary cenosis, gives an opportunity for partial
restoration of the initial conditions of phytocenosis.

24. Within the research carried, 3 alien species new to Ajara flora
have been recorded — Verbena brasiliensis Vell./South American verbena,
Lobelia urens L./European lobelia, Passiflora incarnata L./purple
passionflower.

25. The studies and recordings carries in the seaside Ajara, have in
total recorded 363 plant species, out of which 137 are local and 226 alien
origin. Among the alien species, 91 species are East Asian, 40 — North
American, 39 — Mediterranean, 36 — European (including, 32 — Atlantic
European), 5 — Australian, 1 — Himalayan, 14 - South American.
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