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FOREST AND LANDSCAPE RESTORATION OTHER AREAS
OPPORTUNITIES

B wide-scale restoration
- Mosaic restoration
| Remote restoration

| Agricultural lands
Recent tropical deforestation
Urban areas
Forest without restoration needs

35 1. Amgzmoml GHyol 50000 03093930 bgsslbgs 3mbEH0b696E by

dbmxywomdo @Gygol bols dgedsbo OOl doMomso 93mbmdozmeo  Lodmbgo,
OMIgog  499moygbgds, MHMyme3 bgowgmwo, 1sddgbgdeom  sbogs,  Joseo,
998Wm35 o 89ds. d9mJbol gdudmedEHo ghm-ghHm MAbbgzowmgl 396ML39dGH0350 MRS
Lodomomggarmdo. 530@™Ts3, GYoL 90ygbol dobsbo ymgzqgwmgol 860d3bgurmgzgsbos
3mbLyM35300L 29630056M9d0Lm30L. 39(H4939900Lm30L Ayol 503909,
GM50305©, BbJ309d0L 608b7d0lL Jobg300 (bol 96 MdOWMdOL 3GOM©MJEJdOL
Do0mgds,  Boosgol  ©@o339),  bggdol  BLEGHIZMSE0L  Bodbsgs. M350
3MbLM3530MmbolEHOLM30L  BHYol  90EYIbs  ©IRMIPOMPIM  BHIMOGHMM0)ODY
602005 MMH0  BHYob LOGFIMOL sMYIboL3IGDE 56 oblbow FgMoGMMH0sBg bgeggdols
©oM30L39655 0o MEro,  OMIJWLsE 939300609096 OB BHIMOGHMOHOGOL.
LM E0SWYOHO  gob30mMMgd0m  ©0bEHIMYLIGOMEMIM3oL 3B0dzbgwmzsbos 0d bggdols
503905, BMIMGdo3 2odmoygbgds dgds, JoMolysh ©sdE3gwe® s 306MEY30L
15339050 (Dudley et al., 2005). g3m®ga0mbols 3mblg®mgzsgool fysewmdom, WWEF-3s
3bmdoo  aobos,  MHMI  FoOHMILIBHd0sb0  FMFomds  Lo3dom® OO,
d3065O0MGOIMW0s S O ©OOML dmombmgl; mwdsgs gb, U939, ML MROM
9aMo0 by 08 3mbLYM35300LM30L, GMIJWOE 35BHIMS O  IY3930069dg
36M™9J39gOL dmo3o3L.



dbmgmomn gmboo (WWF) - 30blg03s300L mEys60bs3gos s dmbgdol siEzol
dbmgwom 35380600 (IUCN) Lbgs 356@b0mMg0msb 1999 §ierosb 09bsdd@maenmdgb,
Goms bgwo gmfymb doymdsl Lobgwfimadom  ,GHYol wsbdsxzGol smEygbs*
(Lamb, Gilmour, 2003). 3s0>0 805605, 305d3H0300 36Mmgd@gdol s ©sdsxgMgdgwro
3MBLME 530990l gbom, bgero 9MFymb 93memy0m® 06@9aMo30sl s shgbowo s
©3H05690w0 3HYob obdsxg@ol Dmbsdo dsbmg®mgd 5sd0sbgdL (L. 1).

030 MA0MOO
063 7Moo gobgbom
5 ©3B0sbgdE

Ogado

ol o Bol
AYoL BsGomm IsbIBsd0m o 600)%?;’?’%
503965 5 3mBLosbmMgds, >:30b7ds AYob soygbols
300609 I306M7 Gomogbmdom ©obsbengdeo 06g3m®d>z00L
69900l ©s¢y3> 5©30@0b 393ME9gd>
b dgfigmdoo 39698mb 53300,
J b EOSEYIOHO
BmBogn®
Bofombotiggd 965350 EIMRMIB0ZO é’i‘é’bfr’,g%?ao%
@mdols 80qp®3oL 353mygbgds, Bog dgLabgd
doqaBlol 3906930 0wgdob 03069800600
99935L9ds s 80@gdoLsL ©mbyby
256LsBO3Ms 306¢%9MgLgdIEo
R3IBIB0L RO
379olbImBL J

LbEomo 1. WWF-ob s ITUCN-ol 360mg 6585 Labgan§imgdoo ,,@ygol asbdsg@ol
s0a9b6s“(Lamb, Gilmour, 2003)

3Y9900 353cgbsL sbgbgb Fbmxzwomls LsbomaEbem, 93meEmyo®, LeEosw e
@5 930bMB03MO % 96IOMIMdsDY. X9O 30093 Hobs 3MgolGMMome bsbsdo, boenbo
5JBHomMEs© 0Ygbgds  BHYgodL. 93MEMAO0MMO  50YJbs  2obolisbLzmYds, MMaMO3
360Hm3qLo, OMmIgoi byl MHymol 339 ©IRMIVO0MIOMOo, IBOSBYdIMWwO b
3905896900 93mLOLEBHIIOL  sOYIBIL. gl 9GOl B0BIBI0TsOMMEO  15dd0sbMdY,
Mmdgwog  ofjlygdl  ©@d  9Bdomgdl  93mLoLEBHIIOL  sEYgbol  3MmEgll,  dolo
X 95630009 Md0L, IbBYMdOL s FEYMIEMIOL MZ5EBEBOOLOm. Je0dsEOol (33C0E9dS
DOHOOL BHYol 950Jbol LBoFoMHMgdsl, Goms FBIMO IFOMHML GHYol LolbEgdgdols
dommM30L  9OLYIM  (33¢0GdJOL S BOZIMOMOM  dMRIOIO (3300 J0JdOL
$0bos0dgy 2959JB0MHIL, GMI M35 do ABIOPML d6xdMH030, KBLsMo FHyol
Lob3gdgdo. 3eods@ol 330 gd9dMIb 5339305, LogmEbaolybs@osbo x0dgdols
990930l aBom, 9969303 MEB  39005305Bgs  IM30EIOVIEO. 3969303 MM0
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96535 xR9M™3b900L  J9bsMBMbgdol  I3grmdgdo  Mbs  0dbsl  godmygbgdmero
39bLO3MPMGO0 Db MEO  (BHYJgdol BIMYEGdTo, b  3M3MES309dL TGOl
5ML9dMEo 3mIgM30vIems 360d369cmgzs60 bggdolmgzob.

3w035¢0l 330009059 d0MIMZ5RIOM3bgd0L Mgog0Mgdol Tgbogsligders,
bsBolidom s00bodbs (Hannah et al., 2002), ®m3 ¢bos dozsOHmMMm LOIMEIS306
dmYgdl, OmIgdog Mgaombmwo  dsbdGsd0om dmddggdgb. d9BHoE, Jeods@ol
330 gd5Hg Lb3oslbgs Lobgmdols goblibgeggdmems 0953060905 256M9dmbmsb dsmo
5033300l 30MHMdYOBYs dM30Ydero (Erasmus et al, 2002). omdgs dmeom
LOIMWHEOMMO FJOMPYOOL YoeMdOm, 19339 39dM3w0bs, HMI 3odsEHol JodsOrm
LgbLOEOMM0S (3bM3gEgdol Lobgmdgdo (Wang et al., 2002) s d39bsgms b3gE0sE MO
303w9o300L IMEIEgd0, MHMdgwms MGoabgzos dsewbg dfomos (Kickert et al., 1999).
0909290, 9930w 9d9gw0s  gemo  Lobgmdol  dmEgwol  dgpagbs  MgR0Mmbrero
3M6396GH®o300l obgz0m, MM LobgMdYdHBY FEPMdIWMMHO 30doEOl (330 gdols
96535 xR9MMZ560 49309bs 356G 2o0M339U.

LOHYMDYOIBY 3e0oEOL 33E0EgdOL D9S3 gbol O 53HOEOO0L FYMIPMOOL

503965 dgmdeosm BsdgbogMm 0bLEGHOEHWMEIOL, LETMSZOMIM IHgLYdMWdIIL ©d
565L53M03MOMdM  MMHRsb0Bo3090Ls3 (NGO), HMIWgdLsg 93 LEgOHMBo ASTMELOEIYdS

3o9Bb0sm.  BYol 50y gbol  3OHMgd@ol  oLsfyolido, 3eodoGol  do3egbols o
M9LGH93M300L  WMboldogdgdol  Fgnslgdol  sbsgroBolmzol gl 0bLEOGHYYGHYOM6
390Eb0MmOHMO0L bogmxuogmo F9ggao 0dbgds. saMgm39, 9sdosbol, Ebmzgmms @
93965095 % 9BIOMYGMBOL HE30L BodMozMMdM (igg0gdds bs MBOH639wYymb 5J
360HmEgLgool 3OO 29630000090y,  gMM3bmwo s BogMMETMEOLM  356Mb-
9090 MmdoL 259mygbgdom. Tglodsdobo®, GHYol 50gbols 3MMmglol AobbmM309wgds
30003530 (3309l O 93MEMA0IMH0 INMBM3Bowgdol 36:0630390Bg Mbs 0gml
©59M30009dYO.
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2. 9305005390 BYol 50g60l LEBMsEgaos 93memga0mbJo

AYol 50965 9x3mdbgds  93mEMGR0Mbol  3MBLYMZs300L S FIBOLEBOZMYdY,
MMaMOE 9300 3MMm39L0, HMIGEOE 93MWMROYIOO F00sbMdOL 9dmygbgdsls
@5 5530560l doge BHYol @00 goBgb3zol s WYL  Fo3MBEHMMEGdSL
obobogl  doBbos. sLgmo  FJoamds byl MHymdL 53060l BmmbM3bgdol
©053054MxBogdsl s Yol 08 doMIMOZ5¢BIOM36900L 50YJbsL, MmIgwog @Yol
05eblol  9bsmBMbgdsl o  Lo35FMm  AsLoerol  FJoEgdsl  Aobs30MMBYOL.  Bmy
390mbgz935d0, GHYoL @ohghzs @O WIAMOPI30s BHYoL dMbgdm030 MYa9gbgMo300L s
33b@930900L 894360l 3Grm39LL 2obLsBL3MH3L.

9306930060l 3mbLgMZ5300 FoOPMAsLIBZH9d05b0, FMAg350sbo s Fobowgdo
363983309, ®mIwol  Jobsbos  doMIMOZ5cBIOM3b900L  3MmbLgMZs300l  mmbo
803560 gdol  ©3059MmBogds:  Fomdmdsybwmds, 93memEoco  3MMm39LYdoL
99656066905, LoamEbobbsG0sbo 3M3MEs30gdol Jgbs®PBmbds s TAMOIMDS.
©936M50MJOM0  WsbETsBHJIOL s 93O JR0MbgdoL  S©AJbs 08 Fobbgdl o
LAOSGHIR0IOL  FMEolbIMBdL, OMIWIdoE 93OJR0mbol  3M0G03ME  3OHMDYTGOL
dmblbol s obo HocmBo@gdols Lsfobwasmo yobgds.

3933905 dopoero gbgdmMmo Lobgmdgdom godmomBgzs. BodoMm3zgwml FarmMs
doeosh  9oo®os  93mbmdogmMmo M35l BOOlom  WoMmgd  F3gbocgms
LobgMdYdOm, HMIGWMS MIMI3glMds 96IIMEO, LExgHPMbgTo 6 A5sd9bgdol 30MSls
9dgmx0s. 39335005 89360 Mb03oMO LOLOEMEbM BMEOIGdOL 9G3MEM30MO 396GHMOS
@5 900  9bmambols dbgdmog IMbgmaAL  FoMdmoyabl, MMIOL OO
Bsffoo BHgol Logs®ol 4sBgbzol o FMs35¢0 d39gbsmgmeo Lobgmodol LogsFMH™ @
SQRA0WMOMO30  453MmYgbgdoll  2o0m  ©90396RS. 5SRO MOM030  AMLObEgMY,
G®OO(300©, 0949bgdl boel s Lbgs 153390L, bggdol s dmBJgdol Toloesl o
bowl  06GHbLlomMo  93MM™M3909b.  MgLbOLYdOL  AsTmygbads,  B39gMgdMog,
00MIM535¢BIOM36900L ©35MY3BMIb SLMEFOMEYDS. SOBGOIMOL bbgs LoggMmbygdog,
Omdwgdoi bbgs 39690603 HgbyeOligdl «3530Mgds: L)3930, (3bmggwms 1533900,
Lolmdo, dmggds, MmMb539bG Mo s 133900 9396569900l FgacmMm39ds.  5sd0sbols
LOBMYSEMGds 3603690 ™M3b5ss  ITM30YOdMO 2969BH03MEO  OYLMOLYdIDY, om
dme0b, begmol dgm@bgmdsdo 39wImo LBobgmdgdol s babggzMo dmIobsmEmgdreo
X0d900L  BoOOM  3OMONYIBHOMMISDY.  B0MIMOZoRIMM36gds  sMOL  yzgws
LobFgdsdo, doo TnGMOL Josdbs @S Beggedo s 0go 3603369 M35 MMl SLEOYYEgdL
g39eob.  8505L5odg,  BoMIMOZORBIMHM369dLMD 939300600 bygzombo
B9goobdogmo  BHgmoG™Mool  99bgxdgbEHOLIL  Mbs  0dbsl  Qem3z5coLfiobgdeo,
396U 3MPMJd0m 30 08 BHIMOEHMMH0gOOL, Lo 5056900 Mbgds 9Mg305b.

12



2.1. 35325b00b g3m(930mb0

39335600l g3mégyombo (580,000 38%) 8moEoglb  J3gybgdl - LodoMonggwrm,
3H9Md50x b0 @S bLMILYMO; s BHIOOGHMMOGOL - OHMLYNOL BJIOI300L BOO Mg
39335L00L  ®ga0mbo,  BOEOWM-50dMbogergm  MWOIJgmo @S  0Mbol Mo M-
©obogEgmo bsfoero (B35 2). gl g3mEgyombo WWF-0b 9096 25bLsbn3mMwoy,
OMamOE3  awmdsmmo 200 g3meégaombol 9300 ©s  OmIgwog  Lobgmdgdol
bodoMom, 9bgdoBIol mbom, GodumbmdonMo MbozswGMmdom, B39 M
93M@3009M0  dm3wgbgdom @S  d0MOMOEO  BHo30L  3500@9BHJO0L  sOBYOMDdOM
399Mm0Mbg35. 93mM930Mbo gmErolbdmdl dofjoom 96 FYywom IGIOI O FSOHMMAL,
OMIJoE3  3JMYMIBON©  oblbgeggdme 39690603  09BsLIBMYsMgdIdL
59MH05690L, GMIWGOLSE LogMM 5d30 LobgmdgdoL AMOZEIGBMDS, 93MEMAO0IOO
(33090900, dbgoglo 49693 306MHMBGO0 s JOMBIOMOI® G009 93MEMAO0YG
93w 96q0%DY9, M55 8530 FMHdY3500560 5MLYIMBOLMZOL 59930 9dIE0S.

UKRAINE ! Doy i
e P Physical map
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o Rostov |,
" B, Oblast of
b ﬁ'Uﬂj; &l
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Astrakhan
Kray of
Krasnodar
n-Azov

Novorossisk upland Stavropol
= Maikdp » Nevinnomysk
A Chemessy

& “_Karachai . Piatigorsk =

Cherkessia | = Kaihodsx %
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*Mbgas
0;-559"5 [ o Makhachkala

5 D
Kaikhet i 4 5
uuuuu o &
‘shchanali 5 .
umi,/ gia i\
~rm— T X
.
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Ingushetia
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o
Below sea level
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SYRIA / IRAQ

39 2. 35339L00b 93mMga0mbo (WWF-0ob Gvy3s).
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39335L00L  930m69200mb0  3¢sbg@ol Y39msBg IM535¢739MHM396 s Lagd®mbgdo
dymg 34 bg (odEGHoL Mol geHm-gMm0s. 0go 3mbLYMZ5300L 3M0MMOE EHJdOL
9Jmbg  BHIOOEGMM055, Mo  39335L05  MYyombol  dEO0EIG  I39bsMIgI  LogsML
9dm0353L, 9609g30DoL dog0sh domsero mboo (Nakhutsrishvili, 2013). Lods@nggeomls
“13000v)MBS FM635¢RGMMZB0 BHM3MYMR05 O 30ToG0 5943, B3 JoLO 3500FSEHOL
3615350 RgMM36905L  gobs30MMIGOL, o3 IMOo393L  BHYMOGH™M0sL B30l ©Mbosb
5en39)6 9396 MMmdsd©), dY4obgzsomgdol ©mbgdg Lwdbozswe  LaMEygewrdo;
0000, 39bosbo 3000530 3MmEbgmol EsdEMdTo, 8530 BM306, SVIMLOIZ3Egm
Lodoomggarml  ddMow,  3mbGH0bgbGWe  3wods@bg  doool,  ®mdgwos  GYol
Lbgosbbgs Lobol 35803s3g00m, 1EGg3gd0m S bsHY3MOE sdBMGdOMS ITSOWWO.
LoJoOM39eML BYHOGHMO0sDY S0bMLbmeos 93965609930l 4,400 Lobgmds, o0 ImEOL
380 969dMMo (aMmL3godo s bbg., 1928).

bm®somo 2. bododmggwm. 3dobsdg gbau®mol bgmdols sbsfgobo dms  Fbs®sl
3940635Mm0sb sLs3Em 393350MboL 1356900l MYyOMbdo. BMEHM: 505 SbOEIS30
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LogoOmzgerml  BHgMoGHMm®mos  dmoEogl oo  39335bombols  dmgdol,
A6l 35335L0M0 ©I3MJLoOL s J306Mg 3933580Mbols Yool bofforgdl, MHMwgdos
©OEO  39335L0MbOL 9ol 35009 MEmsESs s LETLOYMNO®  EsbBMmgdom 100
30mdgBH®ol  dsbdoewl  039390L, 89090  3MMOEObsBHgool  dobgzom -
50dMbogEgmol aMdgol 40° s 47° s BPOHEOWMgmOoL gobgols 42° s 44° JmGOU.
94399460l HgmoGHMMH00L MmMo dglsdgo I0sbgmos, Lodwmswm bodsweg - 1200 8 BEgzol
©™b0sb, Mdsweglo dfz9Mm3zsos TboMs (5,184 9.%.0.; LG, 2) EILOZWID OO
39335L0Mbols d0056903d0 s 3067 39335b0MbOL s OO sdwo (3,301 8 B..).

2.2. 390l 3069535605 bsgsorz9crmdo

LogdoMmM39wml BHgMHoGH™OO0sL (69,700 30%) Byg BoMS3L 43,18%-0m, MHMIol 70%
39363399005 ol DBmbsdo dmol §39ws LoMEBHYWoIB GHYol bgs Lsbw3zmOL
9323™bs9©g (B35 3). Lsghom, GYol @osbermgdom 98% ol BIMHEOMOBY
0q056gmdl (I'ymucamBumu u gp., 1975). Lodo@mggum dmoms Mo LobEgdobgsb
3909905 QOO 3533580Mmbo 3YdMGMOL T3 @S 3oL300L BM39gdL JmMOl; s JzoMy
39335bombo,  MHMIgoi  9GIMHgMdL  OEO  39335B0MmboL  35MO9EYEIMES.
MEbsbmgol (Jomryxanos, 2010) dobggom, 39335600L GHYol Lo®@Eygero 89odegds
L3 JOMOMOE DMbO s0YML: FBosOPMBMMEMZsbo BHYgqgdo (50-900 3), Hofzmzsbo
&Y9ggdo (900-1700 3), dsesero domolb Lmdswdmemo @Gyg (1700-2000 3) s GHobdGyE0wo
AY9> BYob Bgs LEBO3MOL 93mEGH™boom (2000-2800 3).

Logo®anggermdo dgmdbol LOVEo oMoy 418,6 doromb 33-U Ggogbl. LsdrsEMm
Loggmbm  Eyol OgLOLYdOL GOHMIMEEOL GoOEMMOO 30 ssbErmgdom 300 33/3s.
9d96J60bL o650 goblsBEzM™ME sE0Egddo sGol 1600-2800 33/3s s Herom®o BEOL
G930 - 10-15 8%3s. bgermbegdgwo GYyggoo ©ssbarmgdom 500-600 soslio 3gd@o®l
035390l (393b™3gwo, 1959). dbmxzwomdo 353356006 3HYggdo JOm-gMHmo Y39wsbHy
95050 Mbob 9bgdoBdol dJmbgs BmBoge Lo Eygerdo (Nakhutsrishvili, 2013).

AYob Bgs 056MHMLBY bdoMs MmIoboMmgdl foxzgwo, MEbowms, Fodwo, dMmbs ©s
Bsdg0. d9mdbosbo 33gbstrols osbermgdom 400 d;39bsGgms Lobgmdss (Hynggddo, dsom
G0l 56056: bggoo (153), domoeo dBdgdo (202), sdsro dmBJgdo (29) s wosbgdo
(11) (Gigauri, 2000). 56LgdMAL Hohzmzsb9d0L 11 Lobgmds, GMIgeroi LS MK sbl
9093903690s: Pinaceae (4), Taxaceae (1) Cupressaceae (6). ¢gob LGP0 GosOPHMdOL 81%
™M39305  BIOOMBMMEM3D  BHYggol: foxzgwo, JoOommo s Fomsdmol  dbo,
OEbows, §o3wo, 03560, 657390RbIEO s 9.9. (J35Bs30dg, 2001). Hofizmzsbo @Gyg sGol
19%, G0dol 9050y9bemdsdo 56G1056: 393395b00L bmFo (8,5%), 50dmbogwry®mo 65330
(5,8%), 39335L0M9MH0 s 0033060001 GB0F30 (4,7%), S3MJNZY - YYPBMZMOL s WISl
LobgMOgd0. 0lobo, JOMOMIIW, WOEO S FJ30MY 39335L0MbOL (30(350M BIMHMdJOBYS
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3By 90O, Lo 5H0sbgd0l bgwdols{izomdmds d9B0M©Oos.
36535 R9MM36000L 935035 S LobgMdMO30 8995096 MdOL (33¢P0Wgds (Yggddo,
51900050, 56MOHM3MYgbmH0 Bgdmddggdol dggyos.

&ILI00L
BIRIAOBNOY

EHIRIRLS 0136300 LMakaMmN

0BIMBH0KI60

Balddsa0 10 1 500 000

M35 3. BogdsMmm3gEmls Byggdo

bododmzgeml  "bo@mes  2000"-0  350039GJOolL  3sboxgolsEgos  "3mMobol"
00MmAH™M3900L 305l0R03ZS300L LsggdzqgwHgs d9ddbocero (CORINE biotope classification,
1988, 1991), M™dgwrog 930™30L 35303o@0L 039008 3mEL s LEBMYSOMIOOLMZ0L
96008369wm3560 390 939bstngool s (3bMm39wgdol Lobgmdgdol s dmbgdcmoz0
3500353900l OSB3I (30MGII  BMYPS©  306MHMDdIAL  QobLOBEOZMLZL. 5T
LoLEHJISLMID  939300MBOLANZOL  Mbs  ABLMOE0gwEIL  "BsGmEs  2000"-ob
350035300l BHo3dol 063963sMm0bsE0s s 890ddbs LodsMmzguml 3500@s@0L sHswo
bd9gds (sbsen3s30, MMbBodzomo, 2012). Jglsdsdols, EUR27-ob Lobgerddwmgsbganm
©M3m996GH 0L dobgz0m, 350035G0L G030l 3wslogko3sEos 9Bdbgds d3gbscgms
0565L5DBMPsMYOOL  BHO3L. I3965MgMWMds  39MRAS© MOl Fglfogwrowo Jomm3zgwo
dmGobozmligdols doge (aMml3godo s bbg, 1928; 393bm3zgewo, 1959; Jlorxyxanos, 2010;
Nakhutsrishvili, 2013; @5 0.0.). 993> 930M3Mw  ©s LsdFMmms  b3mergddo
3990mg9gbgdmo  Lbbgoolbgs  IgME®EMA0s  3500G9G0L  3obLlbgeg90 e 65096 3-
WdGHOSL obLOBOZMZL. b5 E52000-0L 353035E0L 069303900 ITMIOIOI0S
3060l doMmGHM30L  30sll0B03ZHE0DY, MMIgEds3 93M™3O3d0MOL  BHYMHOGHMM0sDY
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016936030 3500353 JO0l ©H330L Bo39BbMBIIdM d5Ds T90d)8s35. 53 LoliEgdobosb
Lodommgganml 0bGHgyMoEoolbm3zol 930w gdgwo 0gm 06396@¢sM0Bs300L Bodo®mgds s
9boEo  ggdob  3500@SGOL 303900l goblabmzMs, bo@vMs2000-0b  LEobs®m@Egdol
dobg300 (5B 3530, MoMbbodzowo, 2012). 93MM30L  350039GHOMB JoMH0MSO
bb30005 ©99M30Jd0s 396509 MbIBIBMYsEMYd5do bgoolbgs ©MIobsbEo
LobgMOOL  MOLYOIMBSDY. LobgmdMHoz0 s IbEMdOm, 350039GHJO0L ™Mby doe0sb
33030 9O®Bsbgomls, g8 LobgMdOL EMbyBY, 39335B05 93MM3Meo B3gbsMGMEIMdOL
LoG3MOLRYD  QoBLL303Yds. sOLBYOMBL Lobgmdgdo, MMIgdoz 93M™30L Lobgmdgdols
AbogLos, Bopa®oed 39335b0wG0 9bgdos: Abies nordmanniana, Picea orientalis, Pinus
kochiana, Fagus orientalis, Quercus iberica, Betula litwinowii, Q05 5.0.

M550 3. Hoxgmols ¢yg 3mwbm®mo J39@Ggom. gm@m: 3505 sboezs3o.

Bo@®s 2000-0l dobggzom, Lods®mzgwmdo 24 @yolb 350035G0b GHo3os (3bMowo
1). 0dgsb 036M509H0 d0MYIMAMSBOME  Mgaombl - 93MM30L  BMIogh  (BHYggdL
93799360L, 943bo 35d0@SEGOL BHodo 30 - bIgEmsdms B30l BmmErm3zsh 3Yygqdb.
Poxeol @Gyob bsfowls §omBmowaqbab 7 3sd0@s@ob 3Hodgdo. Mo dsmysbos: (1)
Poxwbomgdo 3mwbw®o J3g@yom (Fageta fruticosa colchica; b6.3); s (2) Hoxnwbstgdo
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d39®Yol ao69dg (Fageta sine fruticosa), GMIwgdog Fbmm LogosMN3gEmlm3zoLss
©535bsBOsMYdgO.

mmbo Bb3s 350030G0 93MM35Lmab 35380609390 35803)5@JO0L 3H039d0Lgsb
3oblbgoggds  (gb®owo 1): 1) dmdo fohgmasbo ¢&yg (Piceeta orientale-Abieta
nordmanniana); 2) §o3365609d0 (Pinus kochiana); 3) mobmg®ols ¢&yq (Taxus baccata); 4)
OEbowbs®o (Carpinus caucasica). b0 bdgwmsdms HBw30L GHo3ol gmmemgsbo @yol
3500353900 dbMmEm©  35335L00LM30Lss EOTsbolinsMYdgEo: 1) (odarbsto (Castanea
sativa); 2) dgwrdaol ¢yq (Zelkova carpinifolia); 3) d%osbo ¢ygq (Buxus colchica); 4)
30bgmol Hgarod@MHo BoONMBMmE™m3sbo Gghgmwmo @yg; 5) sGowo bsomgwo
AY9; 6) LYV MEO 3HobdMY30WO 5OYbIMIO.

In situ 3mblgM35305 39690603 653MdoegdT0. 553MdogdL Lo M39™MT0 OO
bbols obEMEM0s 593L. 6530MdoegdL Hodlmedo 9.§. "gmermmlb" Mimgdbgb, GmamMs b
39b@oby d9-6-0 "LodoMmrol Fogabdo" a3b3ads (1709). ymOmeo 6oL bsblgbgdo,
OMamO3 6530350 "BsoMH™MdOL 500", Lo 9300 0gm bggdol ImFOs o
Losrmero. 5 0gm ymOeol dmdbsbmemg  39OLMbswo, MMIgEms  TMZsWgMdS3
BOOOMOOL (339 0YM. OILEOIMO0D Lodo®mzgwmdo 20 bs3Mdsemo  sMLGOIMBL.
5Q30boLAEHMI30ME® 499056 gdMos 14 Lobgedfogm  bs3Mdsgro  ©@s 5
LodMbsEOMgMm  FgmEbgmds:  gmEOmmo  (LYOMgxX™), om0  (Lowbswo),  FoFmbs
(09MxBOLHYsOM), 353MOMNOO (50535) @S F9MEVB0. Fo00 LIGOHDM BIODMOOS
511.123 35, 653 d39ybol dogwo  GHgModmEools 7%-U  dgopqbl. bozmdsergdo
Lobgadfoxm GHgob i3mbool dsBsbg 04dbgds.

Ex situ 3mbLgegzs30s. Fo@lryendo LodoOmgzgembo Gsdgbody Gyol bols Labgtyg
0Y4®. 396@scmMmo LobgMag LsOMOFosdo, MOOOLOL FoHBEW MO FEIOIMIMIWS.
OB 5350930MH0 0bLEGHOGHMHJO0 9O B6J30mboMYdI6 s bghgdo BEOILEW
b99050 39w50g3bgb. bols LsbgMmaggdo 595585 39O B0MIGIOL 39360 gdss. 1939,
Logom39emdo sOLYGdMOL Lomglierg 3563990 S BMEbswo 3MmWgd30980 - MdoEOLOU,
050¥)3ob, 85329M0560L s LmbMAoL dMESb03ME doMqdTo.

396mbgdo. 1996 {Hgel IUCN-0s o3nero Ggemodm®mogdol 3s6mbo doownm, Hmam;s
Q30 GIM0GHMM0GIOL  353)gamEm09gdol  dgbodsdolmds LsgMmsdmMolim  3M0EMO-
Mdg0mb. Lodo®mzgwml @yol 3m©gdubo 1999 gl doomgl s dmyz0s6900m, 2008
Dol 9modBos, MMAgEdsg sboswo gbgdo Fgodmdsgs bols FoGmM3oLy @s  GYyol
w0H0bamb 53530060 gd0m. sboero BHyol 3mgdudo 3b3Ids SHSEO BHgMdobo - "Eyol
ROOMO0", HMIGo3 dmo3o3L Y39sg3gMl, dob doaboo sGLYdIMW BHYMHOGHMO0sDY -
3obLbo 5A0WgdL, GHd9OL, 3bM3gEgdlL, 093BL s 5.9. y3zgms Gyol dofs Lodscron-
39mdo  9MHm3bver 3560390056 ©O ©IEM  BHIMOGHMM0JOMBSS  ©H3538060Gd)O.
0639L&H™M900L D035 S DMPOgMMO Fofjgdol OXIMOM 453995 LEToBOLEHMMA Vb
MBONB3gEYgMU. Bodo®mgzgwmlb sboero Gyob 3mgduo b ©s9xwydbml s3LE®mools
AYob 3madLl. GHYob 3mgduo AobLIBPIMIZL OIEMEO GYJgdolL 393JAMMH0JAL, oo
dm6H0b Booogol s §9oerdgd3Mgdo 5Bl oGm0 gdgw BbJ3090L Foerolb s
135E3MM (BHYnqddo.
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gbmomo 1. Lodommgzggemlb  Gyob  3500FsGHgool  GHodgool  balbs.  3mo
296LsBOZOME0s  930™M353006M0L  3500F9BHO0L  2obdsMEHIdomo  Lobgerddmgzsbgwmls
dobgogom  (EUR27).  35¢gma0dBHozol  3eslbogozsgos  3mMobol  dom@m3gdol
35L0x035:305L Fgglodsdgds (1988, 1991). ,,065°-m0 50b0dbMw0s 11 3sd0@sE0L GHodo,
OMImgdo3 9O SMLYOMBL  93MM30L  3500GSGJOOL  BHo3gdol  Losdo. J39BH03o  ©o
9396509 BsLIBMASIEOMGds  obolsDBPZMds  TbmrMmE  J9M33gM0 350030~
&9d0lm3oU.

35emgmsMgdBogol  3sdo@s@ol $odo Jd304030  msbslisBm-
2500M9gOS

I 91. 930m30b bmdogmo bstdyemol Byggdo

1 9110GE 41,11 Forwbs®o (949900 oLErMl bogs@oom (Luzulo- 0 1
Fagetum)

2 9120GE 41,12 Hoxwbs®o FYmmob s BmAx IO Mmbmgmols 4 4
J39¢9om (Fageta taxceto-ilicitosa)

3 9130GE 41,13 foxgwbstmo @yg BoGHobmzswsl Lsgs®om 2 2
(Asperulo-Fagetum)

4 9140GE 41,15 bdsadmo ffoxzwbs®o @gg bg3gm®BRbwol 0 1
Lobgmdgdom (Acer spp.)

5 9150GE 41,16 30633006900L fogwbsto &gy (Cephalanthero- 3 3
Fagion)

6 91FCGE 565 foxgwbsmo 3mwbn®mo Jagdyoom (Fageta fruticosa 6 14
colchica)

7 91SFGE NoN Poxwbsto J3g@gob 4693y (Fageta sine 5 8
fruticosa)

8 9160GE 41,24 dmbboto 96 dbbsd-Obowbsmo @yggdo 6 13
(Quercetum —Carpinetum caucasica)

9 9180GE * 41,4 RIOE®O0L, 55dscol s Bo3Mseols JgMmgrero 0 1
&Yggdo (Tilio-Acerion)

10 91D0* 44.A1/4 F5md0b By 0 1

11 91E0 * 90006560 Lobs3omMm Gyg 0 1

12 91E0* 44.2/3, 44.13 9000656M0L LsbsdomOm Gyg Incyboo -Alnus 2 2
glutinosa 5 ogbom- Fraxinus excelsior

13  91FOGE 44,4 Foob angdaddosbo @yg 0 1

14 9110 41.7A JLgHM-0gMHINGoWHO FMbbsMO 0 1

15  91PAGE NoN d99dGofizmgebo &yg (Piceeta orientale-Abieta 2 14
nordmanniana)

16  91PKGE 5Md 3933909960 s 3033060l B30l Byg (Pinus 4 17
kochiana)

17  91TBGE 505 Mobmg®obl By (Taxus baccata) 0 0

18  91CBGE 5MS MHEbowbsto ¢yq (Carpinus caucasica) 2 8

IL 92. b8ger0533s bagobsdo®gomol gmoeaendpggbo BGyggdo

1 9260CSGE 41,9 Godeob Byg 7 7

2 927ZCGE oM dgandgob ¢yq (Zelkova carpinifolia) 2 11

3 92BCGE 5Md d%bosbo ¢yg (Buxus colchica) 0 1

4 9BCGE NoN 3M@bgmol Mgwod@vdo GosOmmpmmemgsbo 8 8
8363090 Y9
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N 3MQ@0 35¢0gm5mdBHogol  35d0@sGol Godo J39030 03Bslssber- |

33l0B0O3ISE0S 2350 MYOS
5 9AOWGE 0N 5600 bsmgao @yg 4 4
6 9BFGE 565 L)d5E3ME0 6YbsIo 0 1

Logom39eml Byob 309gduol doBsboo:

5) 0530560l MBEgdgdol o33 @O 39bMbBogmgdol  AsbIBHI0Egds  LoBygm
M009HNM39d0L bLRgOMTo;

d) GYob  Im3zwol, @s330Ls s  SOEAJbol  FJobBbom  Fgbs@PBmbgdols o
3999x md9LOOLOIMZ0L 3050, [godsMgyoMgdg0, 2odoxsBloMgdgwo s bbgs
LOLOMPOEM 0BYdIM0Z0 M30LgdOOL godmygbads;

3) 09650Bmbads s o335 FMbYds M300TYMBOEO 396gdM030 S JMEIEGHIOIO
39090mbs  @s dobo  3ow3gMo  30m33mbgbBHol - FamMols s Bsmbol  Bsmzwom,
00MIM535R9MM36900L, WsbETsxEHOL, 3P EHVIOMWO s dMBgdol dgawgdol, FHYggdol o
3905996900L 30658 dgmg3 dzgbodgms LobgmdIdOL AoM35eolHobgdom; 53 3mI3MbyEEJdOL
3563mbowo MOMogMHMNY3wg6ol MBEOHWb39wyma300m;

©)  29BLsBE3ME3L  MRWGdGIOLs s FMZogmdJBOL  OYPIBL  Lodygm
MO0009HNM3900L bLBgO™To;

9)  0mbobegmdol  4909dmb,  93mbmdozMMmo,  LMEoSWMEmO s 3MWEGHWOWWO
L5FoMMGOGOOL  ©9305YMBOEIGOS  GYol  OLMELYdIMSD  bgedoLszmdmdol  gboom,
393609OMWH© 296LSBOZMMO L3900 BrMTGOOL BoMAW9dT0;

3) &Yob 35(>030l oMM 36006303900 4obLsBLIM..

Logomggermdo  @ygol  MgLmOLYdoL  TgbseBMbgds s dEYMOO  godmygbgds
3600mO0G GO  JoBsbos, o3 BHYol 3m©gdubol  {gowmdom  obbmM 309 gds;
93Ol b0 dbMEgdss BHYol Bomm30l LoliEgdol s0yghs, bob LabgMaggdol 99dbs,
0gLbeols 05630l 894365, 06396¢9M0DsE300L BoEHIMgds S 3MBLYMZS300L 3Mmbom bols
396930300  OHgbOLYOdOL  F9bsMBMbgds, I3gbsPgms s  3FbBMZgEXMs  LobgMdgdOL
X96360)0090Mds s LOEMELEOLWBIMOSEMDS, LEBMASIOMGIOL BsGMZs 3mbLgMZs300L
360Hm3EgLdo s 3YMHO Fodmygbgdols sd9yd39, 33930l oodGH0MMYds, 39b9EH03M0
96535 xR9MM36900L Fgbfoges s bol x0dgdol dsdmygzsbs.

2.3. 390l ©s35M835 @5 B0MIMG35¢RIH36980L ©0IFPS@SGOS

AYob goBgbzs o 35003OG0L RMOYTIBEIE0s 0L FBsMEO 3MMdEGIs dongen
39339L0580. Bods®rm39wml LsdMszMMdM BHYob Mdbgdo dmo3ogl 3.005,3 sosls 39d@EHocmb
@5 99%9939900L LoBygm 56560089000 dbMmEm© 2.294,6 smslo 35 500b0dbgds. EHyol
LEYWO  FGoOMOOL  IAMOPOMOo  dsbogo  23,65%-U Fgogbl, o3 J3gybols
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A9IO0GHMMH05%g Gyol dslogqdl 4oBgb30L 999y, 1990-0560 (ergd0wb IILEHIM©S.
AY99d0ol 8080bsmg amdstgmdol T9z3oL9d0Lsl 5930 gdgwo FobsdoMmmdss @Hyol
50905, 93m@Mo©mds  9Ju3gHBH0Dsd Mbs dobobogrml Lszombgdo, GMIwgdos
00MIM535¢BIOM36905LmMB, BdMmBIdMOMBdOL MbBgLs @S, BMYPIWI, 93N MAOYO
063 9365305Lm5bss 9393006090 M0.  FomMOE0s,  I60d3bgermzsbo  dmbgdcmogz0
3500353900  MBgds, 093653 dmwm MM 3500F9GHOL  LOFOMbOL  AsbLBLIMOL
bgdolbs(izmdmds  99030M©s, M3 3MMdEgsL  MJddbol  LodsGmgzgwmlb  LsdbOHgom
39339L05d0.

©OILEPIMO00  BdJoMmM3gwmlL  Logygm  dsbogol 97% BgdscgmdlL  domols
39MHOMOJdbY, BsMRIBo 3% - IOEMOYIDBY s Fool GHYol smgoendo 3merbgmols
6930mb3o s ILBEZ g™  LogoMmzgermdo. Lods®mM3zgmlb ol Gyol GgLMLgdo
o3bemgdom 451,7 doerombo 37360 39BHM0s, Mog Jbmzeoml Galm®Lgdol 0,13%-1
3950096L.  dbmxzwomdo Gyol Lsdwsem Lobdomg 6ol 100 335OsEGHMEo 9GO
399B96%BY, LydoOM3germPo 30 - 163 335MGWO F9EHMO. BHYob LobdoMy M35380MYOS
RIOOMO0L IHOHOMBL (FBOHOWO 2). Lods®mzgurmdo GHYyggoo sbozol dobgogzomss
396LsBO3OMEO. 5 MI0boMmGIL DML bggdo - 33,4% (852,3 sosbio 39JGs60),
dhoxng ©o OO sLv30L F3gbstgms Gyg - 35,4% (904,4 sslo 39). gl LTS gdls
09939, MM 3Yob 50dygbo Mbolidogdgdo Ro@sMgb.

LosdFMmms 3gMomedo, 1930-1950 §f.-8o, Gyob 0bEHgblomEo LsdGgfizgurm FGs s
0bMLEGHMoMwo  bogddosbmds  J3ggebsdo  ddodg  F9ggagdl  0f393ws.  BHYyosbo
A9IO0GMMH09d0L  65bg3smDg FgBHo IRMIoMs, 0,5 dogrombo 35 BYg 03560,
95050 (omBoMdoL BYg 29650 MMH@Y, Mol F9JROOE JOMboMwo 3MM39Lgd0
BJo00.

3b®omo 2. Gyob 293039 gds BYMEMJdIHBY Lbbgoslbbzs @obMHowmdom s
5303 dsMgMd0L Loy HBM30L Mbosb

|7 39960 3Mm3gb@o  Lodswamy 3990 3Om3gb@o
e (s003b0) (%) (8960) (s003b0) (%)

0-10 165 5,5 0-500 673,2 22,4

11-20 496 16,5 501-1000 706,2 23,5

21-25 499 16,6 1001-1500 505 16,8

26-30 547 18,2 1501-2000 525,9 17,5

31-35 589 19,6 2001-2006 595 19,8

36 > 709.3 23,6

Loy 3005.3 100 3005,3 100
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1950-1990 §.-90, Byg @m0 s0dmPbs s bol gMHdbol  3MMmEmJ3os
30900606 (OMLgmo)  BsIm3Jmbsm.  ymgzgufhicom®s  bg-Gygol  FoMdmgds
©5bEMgd00 10-%96 89930605, M50 IgMdsbo HMlsnm0sb dgdmoms, Mog 2-2,5
doombo 3 oym s 93 Bofo®dBg J399bol ImmbMmzbogdsls 85%-000 50935EJOMS.
dmm  M59gbodg ol  gobdsgarmdsdo, dbgdMozo  LGHodomMmo  3Mm3gLgdo
3994 BH0OS, obLO3MPMGd0m J399bol Fo0owdM0D Mga0Mmbgddo (53969, L3sbgmo,
G0F0). 0956 d399bol daMIsMgMdIBY 493w9bs 0gmbos. dmerm fiemgddo Gyolb gobgbgs
d394bol  oLBHMG0sdo M3M39IBEGH™ 0gm, o3, SOBYOOMOE, WOTMI0JOICMIOL
299m3bsgdol 3999y, HLYI0EH bol 0d3mEEL momddol LG F9dzoMmgdsl
dm3ygs.  905Lbmobogg, 9339  ©ofYgdIEos  M3MBGHOMEM  M3bmbm  Byol  FMo.
39bL53M9PMHJPI0” Y3390 0YM YMBOEEO 3dJYOHBIMBOL Lo3MPMJdTo SOLYdMEO
AY9900: 0lobo gobsAMmIO0s, LEHYIMOIMS A5R35M0S LGRS F0TEOBIMGMAL,
genbomwo  3MGMmEgLYdo  ©IBJIMGOMWOs, GHYol T3gbotgms  Lobgmdgdo  dgdmlven
93965095 LEHYMOJO0 S 3YBJ9dOM 0(33Wgds, 56 30093 MTROM MsGLO: BIMOMOO
9309 00(Y390s @S 3936 5A0WGddo  IMbbsMdo  KopMEboom, MEbowom,
MBo6R90wM 56 FoM5a(j3569 0BJ9d00 S F0dE05300 FgoE3ows (LY. 4).

L5000 4. FMbbsM-M3bobsMO GHYol goBgboo BsMmmmdo 300g30560 Losdswmls
3900GMMH05BY, IOMBOLHYsOHML H30Mbo. GmEHem: 3505 sboen3ozo
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Logo®mzgermdo yggdo, doMmomosE, 300990 sH0sbs bggdols FHoligsb, Ggol
b56dMH0LYYD, bgadol o5350JIOLYSD s 5.8. BYol YRMOI30s BHYoL boGOlbMdMmO30
9995009960 Mmd0L s 3MMm1YJEH0YmdOL 99306Mgd5L 0ff3938 s BMYXIM BHYggdol
L9HOMBME DoMWL 256530MMdYL. F)YRo©, B3530 s FYFygHo Lo3dsm BA0MmEYdS
30056  ©9a0mb9080. ©3MM300gdMdOL 1990 Ferosb, Uods@ramgzgwml  Eyggdo
39bLo3MPMHgd0m ddodg FEAMIsMgMmdsdo 093zbgb 3o 8gbgxdIBBHOL  dodm. gu,
mAgBHobhomo, Gyolb  M3mbGHOME®  FMsL  ameolbdmdl, o3 9bgemygEH03mwo
36M0Bolol  EOHML, BIFNMOL 30399030  goblogMmdgdom f3539 oym. 3 TbMog,
bogogroem  dEMIsMmMmd0m  2odmoMmBYIMEs  ILOZWgm  Bods®mzgurm, Mol
MbogoMHo Mo dBHMOHo  3Mbymo  Gyolb  d39egde  bggdl  356mbme
565090696 (Lwy®. 5).

196500 5. I FH0E0 MMbmgzsMol bggdo (Taxus baccata) 3merbgmols HYeod@ O
3Y990, ©0539G0m . 120 LB BMEHM: 3505 BSOSO
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dgmOg  3OMmOWgds  S©IMBOZWgm  39335B0Mmbol 05  BMbsdo  Lds3mEo
9gmgdols LodmzMgds FoMd sdmygbgdoll 353d0MHEYdS. dMOL  LodmMmzMYd0b
0009330 ool ds (3bgoMmds 9609369 mazbo 29965 MMS BEMMOLs s Fogbols
960093990  Lobgmdgdo UBEg3gdol  MobslsbMmAsMYdgddo. BHEMOOEOWO®, 3FHZMO
536 99gemgdbg dm3zs, bmwm vdowdMMo dYEmgdo  IEMEo 0ym 1533900
31303509000 (o®mdmgdom s LsdmzMs FbmwmE HBHFNMOL M3990d0 0949690b96.
50515050, 350580560 LMREIGOOL FMLObEIGMIL 53O0 LHAMZMGOO SPIG 593L. gus
360Hm3qLo 1980-0560 Hengdols dmEm©sb sofym. s3o@mdss, 300EHY30 dogao ol
396853cmds580  bmggedos s Legwgdol Lwydse3mmo 3w ™mgdo  LodmzMYdSS
Jgomo. gl 0f393L OMaMmOE bLemgeol JgmObgMdoL Bomgligdol AodMmdsL, olig3g
10539H0 BYob 93:mLoLE IGO0l IRMOIE0L (LY. 6).

L5000 6. 3b3MOL IM39000 B0sbYds Lvydsm3MMo 8gm™mso dgum B3 MHO

56yob Byob gohgbow BHgMo@MM0sBY, X300l MmgmEgbowo, 39b@®mswmeo
3933560mbols dogddo (2340 ). gm@m: 3505 sbsw3s30o
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Dom0ma9gboo GHyol 3500GsEH0L 03900 2o36M39egdol 56MHgoeols JobgO30msd
296LsBO3OMEo s oLobo Lods®mzguml Lbgoolibgs Mgaombdo momddol gsbsco-
2309005, 99090 0o BMBEI© 96 SLobogl JmEr0sbs J3994sbsdo sMlgdwye
9MToMmgMdsL S, doMO0MOIs©, WWF-ol dogh  250md3994bgder  Lobodwmdm
dmbs39990L 9x3w9dbgds (Zazanashvili et al.,, 2011). &gol bol Lobgmdgdo bBofowrgds
Lbgosbbgs GHodol 3sd0¢s@gddo (gbMogro 3).

300 3. Yol 3500F9BHIO0L 2930 3IGIOL 5EY0GOOL BoMMMBO, 39dEoM0l
(5005LMBOM) F0MOMYO00 S 3OrIM(396GHMdOL Boh39bgdom

N  @yob 3sd0@s@olL Go3gdo 3933500 (500550) ?02 ;)GOBOO
1. fogmbsto Byggdo (Fageta fruticosa) 1060 46,6
2. 9ndhofizmgsbo By (Piceeta orientale-Abieta nordmanniana) 161,5 7,1
3. ®o330b &yg (Pinus kochiana) 91 4
b0 36 Ambbst-GEbombsmo @yggdo (Quercetum- Carpinetum 241 106
caucasica) ’
9000656M0b Lsbsdomm Gyg dmyboo - Alnus glutinosa > 08boo - 125.1 55
Fraxinus excelsior ’ ’
6. §odwob GByg 72,8 3,2
7.  GEbowbsto ¢yg (Carpinus caucasica) 220,6 88
8.  99Mgmwo Byg 102 45
9. Ubgs $odgdo 220,6 9,7
10. Lyee 2294,6 100

Logo®mzgermdo bo@ygem MHglydLgdol dglobgd olizmlios 3omomgdl 0dsBy, MH™I
GYob 3096300 @3> IBS gbgdMEIL OILOIHNOO (HYIOOL ©s 9bEYIY®O
Lobgmdgdol 3mblgM3530sL. 50sd0sbols Bmmbmgbs 30 Ggodrgds GHYgdo domdslol s
GYolb  56599Mdbosbo  MLEOLYdOL  godmygbgdsl  MEolbIMdEIL.  3ME0GH03MO
330 gdgol,  L935MOMOME, Y39woHg OO  293wgbols dmbgbs dgmdos  5d
LBIOMDY. LsFOMOMS J8gEO0MO BIBOXJOOL 45T, MM BHYob EMY30L YoBIODMIdIOL
36MHMyM59980 ©RJoOIL.  LoJoMMZgwmb  BHYob FoMdo@GHgdvIemo  sygbols dgbobgd
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©ob3MLosd  (3boym, M3  LoEsMOdoL LHMIKs©  ©dEg30Lbmz0L  Lsdmdowsdm
B0 Mdsd s 3M0EH03IM0 35¢090qdol d9¢Mdbgdsd 9539d@Mms© 0dmddgos
39Bgbowo  BHYol obobergdsby. ML, LodoMmzgemli Gyol LoghHmm  GHIMOGHMG0S,
396mb3gd@MmdOL 3obsbTo, Lb3sslibzs oM GH9M0EHMM0sbHg boffocgds (bwy. 7)
@5 090pmdo  Lygdosbmdom  LoFoMOms  Mgoddudo s  LgbboGomMo  Eyol
3500353900l 3mblgM35:309.

5000 7. BYol s3I0 GH9Mo@MM0900 3esliogolzsgool dobgz0m, 6050l s
Pyaol 593530 (Hyggool s Lozmmm®MEm @Gyol 393M39egds bags®mggemls
A9M0GHMM05BY. BoMMdOL dmbs3gd900 geolbdmdls s0slimdom 39d@oMb s GYyol
L59MNM B5OMMdO 3.005,3 5050 399E5M0. BMmEHMm: 3500 sbog 330

MAGO3gbmdsd 03oL, MM 3wsbg@obg 9030560l QsFMOZgdL FBHYol Logs®ol
WM MEOHO FgI306905 4965306MHMBJOL. BHYob ©o35630L Fobosowdwgy dodsG o
01693030 ©95d305 GYoL 50EIBbom L5Jd0bMdIT0 BsGIMZs. 3bLYIMZoEMMGdO g
Abmyomdo 39dsmdgb 0dolmzol, Gmd GHYob Loxgsmo Lbgsolibgs LEHMIEGHIH00m
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930M0MM0  BYol s0aqbom bgmobwms 04dbgds dmbgdcmogzo 39wmMo  bols
Lobgmd9d0 s 0GOS (YY), M930B0 183300390 Lobom. sMslMdom dMbIdMHO30
boll 09LE0 490 gb00s BHYol 3mOmMIoL Losbermggl. ol Mbs F9O™M3IL S
399Mm0ggbmb LobgMag sfglgdmegdgddo. olbobo wbs @osoGmyml s dmbgdcmoz0
693969605300l 3OHMEgLo 9RO DI3g  BIBHIOEIL.  LaGodOWOoBHIEoM  3MME9LO
930bobGHgIol  smEYIbom  3OM3gLYdL,  3OMEMIGONWMDL @S  FMALIBYOYO
3obbdMdL, bewm 50ygbs 0m350olobgdl sMgmwo dom@Gwemo Joosbmdols
500bsL,  LEbgMBgdOL T9doYIBWMBOL S MIBILIDMYPIMYOGdOL  LEBHMMIEHOOL
035 LSBOOBOM. 0l BB OLIBIZL MYJ0gBOL BESBOWODIEFOSL, LoBMYSMIdIMHO30
MBsROMBMYOOL YBOHMD39wYyMmGBIL, JLGBH0ZMO FoMIXMIGLYOIL s, BMAMOE (Lo,
6930mbm 3063 gJuEdo, Fofgdols, Mmam®E LolaMygdem mdogdEgdol, bodzbgwrmdols
50A9bsL.  BYob 25996900 s smYgbs bggdol bgwmzbmGs  ©MY3L  omgo-
olobgdl. 30639 d90mb3z9g35d0 gUs 9bgds 5EA0WgdL, LosE bggdo 56 SMLYIMOD..

50PBLMb 939306090 MImo  BHgmdobmmmyool  3mb3gduBHdo,  Mboo
3930035¢0Lfobmm 0bEHgMglols JoBsbo, gogM3gegd o 3693900 o 296356 3Jd9d0.
LoFoMMs: 1) BoYM3gE MM 5003MJOME0 Q56350 3HJd9d0L LoLEJIMMmI© S 393V
399tmygbgds; 2) doewolibdgzs s MHgldLo »MROM 9B MM09BEH0MYdIMWO Mbos ogml
»390905D9% 5 M5 ,29bLsBOZMIDY ; 3) MBROM HBA0MO SHOMS A5(33¢, ©WIO3HJOO,
39030 gdoL  9B0sMGds,  Mo3  oagbowo 369990018 o  3mbo@omco
299m30Wgd0L  353M(39egdsl dgMFTymdl bgwls; 4) 50agbslmsb ©s393d06M9dMEO
©59%H30390)0  49b3oMmEGHdgd0  Fgodergds Lbgs obgm  Logdu3gOHG™M X QIRIOMIO
3935D05OM®, OHMYMOGO0(355  LmEoswww®mo 399853900, 3939939900,  IMGH39wMmdol

39630006M900L bLggOMTo Im3s(Hg 39ds3gdo s 5.0.
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3. 93MmMa0v1M0 BMbJ30900L S®©A9bs
3.1. 3gob 3580955980 s0ggbs 3eodsdob p3ecroemgdol 306589800

LsdbGMgo  35335B00L  Mgrombdo 339 @IOHYM  3W0TsGHMMO  (33XP0EOJOO:
0DMHY0s 3H939M9GMs, 8300905 340b3569d0, B30l Mby 0fj93l, dobs®ol Fyswo
399306 5 osbsfowrs, J30MHEI0S COEMMIEMBOL IFIOMEIMDS GYol Y
LOBOZIODY. AWMISCMOO EIMIMBS 0f)393L 300TsBHOL (330 gdIOL @S 3OHMEILO
9530653 30 3080bsMYMBL, MMPILSE VSO 49B30MMdOL BodMmghzgerm mbgby,
LOMVIMBOL  50MYOOL  ASTMBIdMEI30  9dBHOME0s. BIBHTOOMOHBAOL  SbPOMIMYqbmE0
399mbsgmxroll 99009390, BMmBWoMmTo MBOEO 305305, SMgm3g, Lb3s LollomdMGg
506900L gdobos 9e9dGHOMLOYMMGOOL, LoGMIBL3MOEHM BsdwsEgdgdol, Lobwrols bols
©MdgEgdol s GYol goBgbgzol aBom F0dEObsMGMAL, GMIgroi byl fymdl
9000560 59MmbsdMend30L 30%-0l d9bsePBmbgdsl (Rosenbaum et al., 2004 ).

Lododmggermdo  Bmdogho  3ods@os, 0ogMsd DBE30lL  ©Mmbosh  Lodsmerols
dobgzom 39MHygmodl, 0-sb 5184 3-dg (359M0L 3H933gMHoGH™MEs 033E0d BOTMSE MO
0,65°C 100 3 LOJoE9Dg); bmGHom 3eods@os LOZ3Egm Lods®mzgwmdo, bomeom
300 DBmbgdos 50IMbogzrgmom 03M0L Bgasbby. Hwom®mo bsergdo dgMygmals
1500-2000 99-dog o 4500 33 - sLsggm Jmeby® bsfordo s 600-1000 93 -
50V 5©0IMbO3Egm s LETbOYM Mgaombgddo (bgodg, 2003).

39335600L 8900 ©OEO  MOMEIBbMdOL MM3wol (339w MdOMsd  (3bMdOWO.
©OEO  35335b0Mboll IngdbYg (goblogMmMgdom  LsdbEMYMN-ILOZEG  BGMHPMDIdDY)
BgddcMH0sb 53600y OEMMIWMdS @S  B353980  500b0TbGds.  Bodgbodg
»930mbd0, 3960dm©, OEO 35335B0Mmbol L3 bsfodo, MMM Si3bsBgmOl
BOowmgmo Mgaombo Lods®mzgwmdo, mmgzeol bsgs®o 5-7 IgEHOML s50fggl. dgomg
39335b0mb0ol d;gd0, 35633910 s, 0HBME0Mgdw0s 3H9b0sbmdol 35dm, HMIgEros
3530 B30l IBOOID IMPOL s, TGLsdsFOLOW, J930EJO0m B53egd MMzl bogngdl
00939, 3000M9 OEO 35335b0MboL Jgby. DsdmsmBo Lodwmsmm mmzwol bysgsco
93069 39335B0Mmbol I;ngdby 10-30 bLd-dg FgeygmdL.

399339 0dbs Lods@mggermdo bsdMswm faromMo 93396Ms@ Mol DM
1906-s6 1995 (arsdg 9399960l smBmbisgargm bsfowdo, bmem sbogwgmdo, dom
dmMH0b, 0O 3533560MmboL Ol G0MmbBYdT0 - MgowMs© F9030MHEs (B35 45). 03039
330 gds  2560LsBW3Mgds 1964-1990 (argddo feromGo sGHIMLGBIOML  Boergdgdols
509bMd0m (M35 40) 1937-1964 (e9dm9b Jgsmqdom (Taghieyeva, 2006).

AYob gmOI0M90930L doMmErMaoMco 3m33mbybEd0 300ds@ oL (330w gd9dHY
095306093L, 53  Yym39em3zol  d90dwgds  dmbal:  BMP0gemo  BMmOI0MdJdOL
3™033mbgbGgdo Jgodegds 390 095306090 aL, Lb3gdo 30 - MoGgls@. BMYSWO,
3503060  BHIMO0EGHMM0gd0L dmgro Moo GHYol BMMOIoMYdYdIOLMZOL Fgo33wgds. 0d
9MmYgdol sbobds, GMmIwgdog Tgbfogarolsl d9odwgdegqgl, LsdbMgm  39335B00
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39M9dml  30OMdgd0  bBogengdse  dgloxmgMobo  qobgds  Byol  BHodgdol
M3M53wgLmdOLMZ0L, HMIWgdoE 93 M9g0mbTo 43b3wgds.

EMPERATURE CHANGE GRADATIONS | C

CHANGE OF PRECIPITATION SUMS (%)

S o
611935 4 5- 35960 Lodsenem 3gd3gMs@EvIMob 3eods@ol 33xrogds Haron® 3gMomdo
(1906-1995), Logdommzgermdo; 3- FerorMo SEHIMLEBIHML 65¢ngdgdol Mosmogbmds 1964-
1990 §engd80 1937-1964 §egd:msb dgstgdoom (Taghieyeva, 2006)

LogMMME, 390dwgds 39610030 BHYob GH03gd0 F9d30MHEIL LsdbMgm 393350580,
MMdgwog 90630 EILEOIMIOD 3930390 GYob 39690603 3H039gol gbgds
O QbMmgdom 8%-00m J9gd300©s BHYol GFommmdo 2011 ferols sb396909wmsb
39056900m. 93MEMQ0IM5©, JodsEol 33w0wgdol d98mbgg3s80, Gyob d90306M9ds
33%-0560 046905 s 39339500l B gdTo 93MEMPOMEMSE Bo3egds bawloytgwo
30353 ™m0  30OHMdJd0  dgoddbgds.  Bgdmddggds  goblbgzegwgds  d0m3I0dsd e
Dmbgddo. 39335L00L Mga0mbol J3994bgd0sb Lods@rmzgwm 653egds sBIMW@gdS,
3000609 ULmdbgmo s  sHgMdsoxsbo.  BHYggdbg Bgdmgdggdsl  IMsgzswo  fawo
©oLFOMEYDS.  BMYoghHmo  BHYol BMOI0MGO9d0  Fgodwgds  LsghHmm  Jeods@ol
33w0gdol dobgzom sbzobowmm. e Ma®M 9930 BFMOT0MHYds IBIMIXEIOS
5 Q53560353L 9690, LEbYMDGd0 96 396MmBH03900, MMIWYDOE (33¢0GdGOMb 390
56056 53BH0MPPMWO s 3mbobgdol  MbsMo  QosBbosm  Byol  spoWwby,
560396 2596090056 BHYol go®qdq (Zazanashvili et al., 2011).

g439ews 93mbolEgds 29603OL  3e0do@ol 33E0Egdsl, BoaMsd 93mLoLEYIgdOL
530 Bmbs (96w F500edm0sbo 25Mgam BYol Bgs LobE3sML Bgdmm) doerosb
930dbMd0sMg5. @O ©s 930609  39335L0MbMB, GHYolb Dbgs LEBOZIOMOL  3Hbosb
BM©OMgm 39gOHMdgdbg, MYl LBIE3MMO (Yoo, DBE3zol  @mbosb 1800
d9BH®oL LoJoEr0sb 2400-2500 dgEHMOL Lodsmergdg (LY. 9). 3939990 bggdo 2550
d9BH®™o8qgs (Akhalkatsi et al., 2006a). 39gHMODY EbOOMds 10-25°-15 56 5¢9053H9d0,
o3 Dsdmom8o mMm3ol  BEGHV0WMOHO LORIMOL dsbodbgdgwos. ol ysz0Lxgm0
605530, d0MHOMIIE, 3ME36MOO  Jobgdol FM9ggdol o  IMAMLosbo  ggboligsb
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9md@0bsrgmdlL, Mmdgwwog 10-20 LA  Lolbdolss. GYob gb  GHodo  39bEGHMIWMG
39339L0mbbY, 39MHIM, 4oHd90L Moombdo s Iz0MmYg 35335b0MmbDYs, Fogowomsq,

16500 9. LgdsE3mEmo 5MYbsMmOo Byg, BgLs LsBPIMOL g3MmG™bom,
39DG®oME0 35335L00L MJa0mbTo. Bm@Em: 305 sbsE3sEo

Pomgigomrml Mmaw@gbowol Bgdmm, 3536M05680. 4930390 gdMEos BOOW M
B9OOMOJdbY, Fo3d9000Ls s 9OHdgmol Jggdbgs (Akhalkatsi, Kimeridze, 2012). 50

G030b 35003 5@0L By Lsb3sMBY BHYga, 56MOHMIMYgbMHo Bydmddngdol F9wgas,
200-400 993H®0om ©I030M, M3 F9Md0 dmz900m S bol FHom oygm 59mfizgmero.
0999339, 0MEM EOML, QMBSO EIMOMOOL S dM3900L 993060930l T9IAS,
o3 9MYol 3MHMIGP050 RIMOMBYOL sD0sbgd©s, SBWS BHYol dMbydMmO3z0 sYIbs
©s0{ym (Togonidze, Akhalkatsi, 2015). oo 35335b0mbols 53 GYggdool bsfowro 9.§.
»93gLOOL  HY9adsE“  0M3Egds, MMIGEoEg dm3zqdol s Bgbgzol  Fggys® oM
©B0sBYGdMWs.  BYg oMo 9oL Fgdmbobmemo.Byol Bgws Lobwzsmo  Brgzol
©™bosb 2400-2500 I9EH@ol Lodswgbg 8gdMYMBL, Loss 2-3 IgBHMolL Lodsmeol
GobdM30w0 obyol (Betula litwinowil) s (300390l (Sorbus caucasigena) bggdo
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33b309%9, bwm Jag@yol Lsboom, 99dmool g3y (Rhododendron caucasicum) s bbgs
95650d)3569 dmBJ9d0. bob LobwzsMmo 2550 3-U s5©fgal, Loog Fbmewm sGYol XYxs
b9900 0BMHYdS, 3L 3BIBsOL  FMEOL. TsboliosMGdgo  Lobgmdgdos: Betula
litwinowii, B. raddeana, B. pendula, Sorbus caucasigena, Salix caprea, S. kazbegensis,
Rhododendron caucasicum, Vaccinium myrtillus, V. uliginosum, V. vitis-idaea, Daphne
glomerata, D. mezereum, Anemone fasciculata, Polygonatum verticillatum, Swertia iberica,
Festuca drymeja, Calamagrostis arundinacea, Dolichorrhiza renifolia, D. caucasica, Cicerbita
racemosa (Nakhutsrishvili et al., 2006).

3w035¢0b (330 gdols dodsm 3093 gOmo IgMdbmdosdg 93mLoLEHYIS SGMOL
50O @S bsbgzMo  9M0MOo  35d0F9BHI00, OMIGdoE  AIbLIIMHOIOOM
3303dbMB0sM95 LOMdIML F0TMI, MOAD FoPMZOL 30 MMILIQ IVIO S FOWVIWO
A993965@MOoL  30OMIO0s  B3gMo.  BMOM3MYI6MHO  2EMdSMOHO  3e0ddE ol
33LOIBOL 93NN 9BIJHO TbsdE gIgmmgdsb ofj393L ©s d3gbsdgno
LOGMOL (33000 d0L  3OMPBMBOMmYIOOL3N6  §3000d99dL.  SOBGIMOL QMBSO
909mg;3930L dmE9Egd0, MMAgdoE dmdsgzeol 3arods@we s 339656090 Bogs®ols
9350 gMmdol  33¢00gdgdlL  [oboloMdgBy3zgargdgb.  0gdzs 98 dMmYEgdols
91839JHMOMdS  @OMOL s LogMEol dsbdEs00m Fgdmogstyagds. of 653005
39035¢0Lfobgdmeo, v  3w0dsBHoL  (33OEGdS O 5sd0sbols  doge  dofols
35U MMo 259myqbgds, M399bs HBg9mddggdl Mg:10dol IMP3g39Ls s G9dymdo
93965090 LOBIOOL BEYMTMYMISBY.

31939, 96@mbMdOMO  30ToBHol (330 gd0m 25dM{3gI0s  FEPMBIIOHO
©OMdMBS, 53 (HYg9dHg 3539000 BgImJdngdsls sbgbl. 535l dm3yzqds MRO®
bdoMo s 0b6EH9bLoMo 3005, dwogmo JoMo, MGG 293gbsly sbgbl 53qliggdby
Q5 3D05b6g0L bol IgeJsblL. dgrogMds 130053 G90dEgds godmofizoml Boswagol gMmBos
@5 9909960. Lodo®mM3z9wmlb MHga0mbgddo, Lo35MIMOMD, 3350308 MOEb3Ts 0To@,
65053 09593065 9;39656Mgms  BOS, 30039050 3OMPYIIBHOMNWMOS ©5 (335
93965095 3 GO0 X 03900. bobaMderogo ddGmso s 3bgwo 530bgdols dodm,
0bmYds  BHyol bobdMol MoL3o. g3zgms 98 BgImJdggdol 9IRS, O0BOEYdS
9036054 3H9M0900m  ©935©JOJO0L  Logdmby s oo 0306 S30EYds O
doeolbdggsl 3930060 gds. Loghmm  dyMdsdmgmds 0b635BomMmo  Lobgmdgdolmgols
bawlioy®ge 306:md90L Jabob.

5000 Bomgaro Bygg 99003905 JugHMBoEo bg-03965699d0Ligsb, HMmdgdos
56 Ho0m0mgdbosh 9930 Bgs 05OMLL s 4o9Bbos JugBMTBoGEo dosbmgzsbo
boggo®o  (b96.10). 493039000 BMORTIBEHIOOL Lobom, bEHI30L s bobgz®oco-
MdbmL 339bsMmgMEMdsL dm®ol, S0IMBOZWgo LodsOM39WMmb sMHoEME bmbsdo,
faom®o  bogwgdo 550 99-b Fgoygbl. 306356gro  Lobom, ol dgdmbsbwaros
359@rm3560L 6530 do. EmIobsbEHo Lobgmdgdos 3930L by (Pistacia mutica), 300l
Lobgmdgdo (Juniperus polycarpos, J. foetidissima, J. rufescens), 53530 (Celtis caucasica, C.
glabrata), ¥96yggbsls Lobgmdgdo (Pyrus salicifolia), o®odwo (Cotinus coggygria),
dgboboMol dowo (Prunus incana), 75bdobo (Jasminum fruticans), ogxsyd> (Rhamnus
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pallasii), 36530s (Spiraea crenata). 3065Job LoBYgmao, sesbols 529M53%9 MRRIL EHos
(Biota orientalis), 03903 9900099 39MJE0© 09(39.

LMEBsmO 10. 5GOEMMOo 65090 Byg 508mbsgErgom LogdsGmggermado.
BOGM: 3505 9boEn3530

d9L50530bo, BodMs 2000-0l  3500FHsGHOL  GH03900lL  3Wwsloxozsgool  dobgzom,
5600 bomgwo Gyob 4 J39¢ 0305 goblabrz®mewo (Akhalkatsi, Kimeridze, 2012):

1) Bsogwo @Gyg 39306 boo (Pistacia mutica). Lsayerolbdms bsmgwo @Gyg,
Mmdgewog 99Jdboeros 39306 bobigsb. 0go sbmEoMgdmwos 3. 03MoL Fowol @yol
35003 5Gm9b. 390301 bggdo  gMmMBsbgmoLash bBdoMs oo dsbdowom  vM0s6
©5IMMHJOMO 5 BMYX IO 0 BMAsL 509396 (10,5 3 Lodsweng, 0,5 3 OsIgE®O
93900l LodsEqHY). 3930L bols MsbIbZxMO Lobgmdgdos: mgws (Ulmus carpinifolia),
0o3x 0o (Rhamnus pallasii) > dmbs (Quercus iberica). 9gm®g GHodol $Hyqgdo a3b3cgds:
3930L by, 93530 (Celtis australis), 30{obmGo (Berberis vulgaris), 053%5d> (Rhamnus
pallasii), 30s5&0 (Elaeagnus angustifolia), d90yqbs (Pyrus salicifolia), d9dgo (Paliurus spina-
christi) s omModwo (Cotinus coggygria). dBJgd0sb g3bggds Atraphaxis spinosa,
Reaumuria alternifolia. 39306 bols bsmgwo 399, 953609039, 33630905 J399m Joconendo,
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9. b6H5dol bgm0dsd0, SbIMHJPLS S BLoWIBEML FMMHOL BIMMIGODY. 5 MI0BoMYdb:
Pistacia mutica, Acer ibericum, Celtis caucasica.

2) Bomgwo ¢yg 0300l Lobgmdgdoo (Juniperus spp.). 0300560 2530M(39GOE0S
LodbOgo  Jobogdo 3sBHoMs  300OHMId0lL  Lobom, 3593560l BozMdorols  sdMys
BOow® 9JudmBoEool BgMHmdIdHY, BowBol Imsby, Bowsb@m3ol Jawolb LsdbeMgo
19OHOMODY. 336300905 53MJM39, I3bgmol F0sdmMmgddo, om-8030d9LMB, 35MLYBTO
bbg. Lobgmdgdo, MMAWId0E 030056 MbIBEBMYIMYOgdL Jobosb, d9dgy0s: Juniperus
foetidissima, J. oblonga, J. polycarpos, J. rufescens, Ephedra procera, Rhamnus pallasii,
Colutea orientalis, Jasminum fruticans, Prunus microcarpa, Atraphaxis spinosa, Cynosurus
cristatus, Silene cyri, Teucrium polium, Campanula hohenackeri, Centaurea ovina, Stachys
fruticulosa.

3) bs0rgo Byg 396MYgabols Lobgmdgdoom (Pyrus spp.). @MI0bsbEH0 Lobgmdgdos: Pyrus
salicifolia > P. georgica. 9bgdMM0o ULobgmdos: P. ketzkhovelii, P. demetrii. P.
takhtadzianii ©@> P. georgica oH6©9ds Logo®gxmlb Moombdo, Lmxgger bsdddo. Lbgs
Lobgmd900@sb s0lsbodbsgos Paliurus spina-christi, Berberis vulgaris, Rosa canina s 5.0.
969360 P. eldarica 8033cgme00s o. 3MMmL3godol dogH dbmEmE sHYMHdS0xX 60,
Lsdmbol Gsombdo (geros®-mewo). P. fedorovii 96gdos, GMIgwos bsbosbos Lmg.
360l s bmgy. mbEIboL JoEsdmgddo. P. oxyprion 3330 05 IOMREOLHYsOMU
6o0mbdo, ¢930LHyol bgzdo. 58 50wl 0BOYDds, sxMgmgy, Celtis caucasica, Punica
granatum, Rosa spp., Tamarix ramosissima. 0930500 9693160 Lobgmdss P. sakhokiana,
M™dgo3 Bobsbos dbMEMm© ©gMBEOLHYsOML MH50mbdo, Js3 dmsBy. o 030 MRO™
99360 3060mAL Jdbob, 3o®g P. salicifolia BOHOwMgm 139MMdDBY, BoM3s3905d0. o7
3963005609005 J39¢)Yg, OMIgoi dgdzol s X oRMELOEISLYD Tgpagds. Lme.
539b0ob 30QsdMgdd0, MbogoMols JsBg 0M©gds P. salicifolia var. angustifolia.

4) Bsgwo Byg 93530L Lobgmdgdoom (Celtis spp.) 296300509005 oz oDy,
QOE @S 35@9MS BowhYHY, Jo0 79MHPMDOIdIDY O VMB3HY)0d0. EMI0BIBEO Lobgmdss
53930 (Celtis australis, C. caucasica) @5 3930L bg. o0 9dsGHgds oswmbo (7amarix
ramosissima), 339530, 096Mygbs, Js@mnmwo b939MRbswo (Acer ibericum), w305 (Juniperus
rufescens).

30035@0L  EMOIWMO (330 gd00 M0 93mboLE9dgddo  g35¢30L
LobdoMgl s 0bEYbLOZMdOL BEMEL 0fj393L, M3 MdOW FHgd3gMsGIML SBES3L ™Mb
(Breshears et al., 2005). o5 gl 0m3wwgbs dmoblgbogds, OMYMEOEF  AEPMISIOHO
(3320gdol F9gEIRI@ 39hgbowo 335@30L Hod0. X9O 30WI3 EbMdOs, Mo TIYIOO
9393905 235¢390L S G5 25396l Mobgbl ol 3965 MdIBY. 2obLs3MMIOIdOM
0905083Mm0909w0s, M930mbo  AsldGHs00m, Bgs 0ol Bggdol  45od9bgdo,
OmIgog LMz 330l 93mbol@gdol @odl, dsbmsb ©s393806M9de 93mLolEgdol
03019090l s dofioll Bgs306M0L FEYMTsMYMdL, smfiergegdol gobdsgenmdsdo. gbs
bsbyolbdom  Jommomgdl 39O 3MMOEOboMYdMEo  F9gIMIdoMO 3393900l

53300093 MBSBY S 5MHOEYIC 93boLEGIGOBY 30doEHol 33E0EgdOm edMm39E0
93M®yoMo  B9gdmddggdol  dglfogwols  LoFoMmMYdsBg.  SLgm  30MaMYds0
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39bLO3MPMGd0m  Bogeolbdms 3MbITIDEGHMMO 330930l Bo@oMgds @ 0330500
9306303960 Lobgmdol bggdols 3mbligMzsos, dsmo dgbs@Bbgdols dobboo.
LobgMDGIOL  2ooMRBs MO s bobgzMo MO 93mboLEYIgdTo
d600369wm3bs 960l ©odM3090ME0  30ds@Gol  ierowm® B d@s30g0DY,
39bLo3MPMGdom 30 boergdol MomgbmdsBy, MMIgwor boswogydo ywol ToMoyls
39bLOBEZEMOZL. 5sLSb, bogrgdo 98 93mboLEBHYIST0 yz9wsbg 360d3z69wm3zs60 gotgdm
RodBHME0s,  OHmIgoi  9gmdbosbo 396569930l 3603369em356  Laliogmisberm
36MHm3gLgdl dsemogl (U.S. Forest Service, 2003). 5dgbs, Mbos 30804OM®m, ™I

3w035¢0L (33009000  259mf)3gM)mo  Boergdol Mom@gbmdol dg3aws  dgemdbosbo
9396569930L 333008 0BsT035DY, 1Bo35MIMME, d5e0sb LyHombwme 4o3wgbsls

dmobgbl.  bsdgMmzg 3e0TdGHMEXMAOoMEmO  3393900L  Logwdzgwby,
399mddmos ©5dgbodg dmbsHM9ds, 0 M5 253gbsl dmobgbl dmbsermbgwo
3035GMOH0  33€00gds  Boergdol  feromed  Gomgbmdsty. ghmo  ImLsbOgdol
0565b3v, ¥MH0EME M90mbgddo 2050 {erobmgzol dmbowm©bgeros bosergdol feom®o
50m9bmdol  5-15%-00 99083069ds; Lbgs  dmbsggdgoom, bosergdol  ®om@gbmds,
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9900b3935d0, x9M LobgMOgdOL MRMM bawloy®gw oMgdmdo s MLOsFOMbMgdOL
30639030 O3  HINOGHMM05DY  2ooM3s  Tgbodwrgdgwo  0gml.  OO(BLICNO
A9I00GM™MH09d0L JugEgdo b oRIOMMZEIL, MM 93mLoLEJIgd0L {MHdgEgsw0sbo
Do0mBsa9bMd0mMds MBEOMB3geyml o 3600T5E0L (33€0gdLML Lobgmdgdols
503335305l dgmPgml bgaro. sgMwo GHgModmemools d9bgxdgbGHl 8gwdwos oo
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L596039OLOGHYBH™ @ LolgMeErm Bsbffogzerm 3OHMyMsds80 9go@bMb. sedsm, Y3z9wsby
3600369035605, MH™I LodbGgo  35335b00L  §39969d0lL  FMs3MMdJd0, GHYol OO
A9IO0GHMMH09d0L  IBWMdJgdo s I9bgxgMHgd0 4obbgb 0639w qd0, 3063 GHyol
503335305l ©0fYygdls s bbgoalbgs LEMsGg0wo 3609369 mdoL 33¢g39d0UsL,
Lobgdhoxzm 3gggdl LogzgEg EdMMHEGHMM0JOS® 49dM0YgbgdL.

©OIBEOIMO0m,  3e0TdGHOL  33CP0YdS,  SEOIM,  MEOEILO  LogMmbgs
00MIM535¢BIMOM36900LM30L. 0l 99339 Y39ws Lobol 93MLOLEHYISBY SHIBL gogwgbsls
5 9L B99mddggds, BogMOMPM, 30WI3 MBOM OMITIGHICO J5BYds, OMYMEF 30
3035¢0L (3300005l ©9935Bg0s  SGHIMLBIOMT0  BOOHM3MPIBMMH0  LsmdMEMO
39900l gdobos  @s  fosmolgmeo  Lofigogol (3ol oo godmymaowo
390MbsdMend30.  300T5BHoL 33000 gds  299M0(393L  sTdBHYd0m  FoDO3ME O
d0MWMYP0IOH 3OHMOWGIgOL s @Yol 93mbolEgdgddo aobdoMgds 3535 s Loiby,
390330905  LYHBMEMOMBOL  JoOHMEMY0s, JoBBEYOS 853690 GdOL 9350 9dYO0;
43909x8IM0 IM3Z0EI0Io 046905 9A0IEIOIMGMIsDY. SBgmo dM3wgbgdo boBl
M358L, 099 Mo BoRMMbgL »Jdbols sGLYdIMWO 30dsBH0 BHYoL d0MIM 350 RGHM3BIOSL.
59 ool dm3e9gbgdls ImEMmOULLY: 3MIMYYIBHOL 490FoM0JdMwo JMm3m390s, 0b35B0MEO
LObgMDYdI0 sd06IMEGdS S Bofol 3mb3gOESE0s.

9L 259m0§393L BYol 93mLolLEGHYIGO0L 950 bEMBOL S 9YOAIOIMGMOOL
330 goslL.  9d9ob  498mBobscyg,  FoMdsBHgool  3m@GHgbEoswols  BOMOLm3L,
SMBOWYOI0s,  BHYol s gbol  3MMgd@gdol L3 Mmdolsl  gobgzobowmo

(330 gdgd0. Igmeg dBO03, 3000TsGHOL (330 gdoLsL,  9MYIBOL  3HMgJEgdo
390d9ds 93mLoLE 0L dEYMmoE™dOL T9bsMBMbgdol doM0ME S139dEHo® Po0MZoEMU.

5Q0530560L 296300056935l 35003OGOL  39MY3S, BEMVRTIBBHOE0S O  WIFMOWI(300
dm3ygs. 3060390 bsdox0 3e0ds@ol (33000 900L Sb5FIMWGOSE GO0 OMIOL
98399AL FOBOOL s LEHOILLS s (33W0WYdsDY 93:LOLEHYIOL MGo0MgdOL dmbgdcm03
MBOL ©0(393L. 332935 F0MOMGIL, GMI bgoglo 990 Y39esBg 390 doom(g3s
“x9BLOPO” O M(33Egeo LoLEBHYIGIOL, OHMYMEMF 93MbOZ5wo FgMHEH0WOL Lsdwswgdom,
OMIglsg 13O0 B0 FMOZBIOM36900L, d961dMH030 5©I3ES300L bl s
53w085&0D5300l 3mEGHIB(3050l godmygbgds 99wdwos s, TgLsdsdoLO®, MBOM dgE0
9MoMds  205BB0s. 93 MyoMHo  }obIOMYEMdOL  LoLEGHYIOL  SEYgbolizgh
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90850 69d0ldogMHo ©mbolidogds Jabol 96 BOHOL Jodos@ol 330w gdsHY
MoOYymxzomo  bgdmddggdol  Mbstol  Hobosswdgy  dMIMEOlL  9BIJGHIOMBSL.
LogIEobbdms, MM SOLYOIMBOL 593500 D3m0  ToB39690¢gdLy s  JMEMEEMdOL

330 gd5Hg, OMIgoi dwogho LobGHgdss s 3960 9amgds 3OMmEILL. 9999,
dbmEM© 4Mmb03Mms© 2930 LEMGLEIIMIF0M LEAMIEIHOL Fgmdeos Jerods@ ol
330 gdsHg  LBOIMOOL  50M9dOL  Motygmxzomo  bBgdmddggdol  F9dzocMgds.
993Y939md0l  bLygdmdo  8mE3shg  9©F0sbgdol oo  Bsfogol  sHBMHom,
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399909mdl baeobs.
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0035¢0{obgdl. d90ga0 BsdOX0 5033300l 356539EHMYd0L bgedobsizmdmdols
396339358 4Mobbdmdl,  Mog  9YMmOE™dOL  bgerdghymdsls  BEOMEl9Eymgl.
9mfy3womdoL  9xB9dGHMO0  bs5E0Bo  goblobwg®agl, mvy  LolEgdol  M®Igwro
300330bgbGgd0s 439msBg 9609369mzs60 93mLOLEGHGAOL Loy sbLsolimzol. bmyswo
3065093HM900m,  3Wods@ob (330 gdslomsb  Fglodsdolo  BHYol  5I3BOE0S
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15395M0Lo 3530000 S IMEYINME BHYMOBHMO05DY 3500EFSGHOL DBmds Q56530MMBYOL.
50960L 1L59SEGdOm, TGLdEXGIJ0S 19300 53030 MM 3e0To@ol 33¢0egdols

B93o3wgbol  (oboosmdgy FodsMmmMo  3M0E03MNwo  BsMg3s.  5933G9300L390
903500 50YJbol doMO0MIO 3M0B3E03900 IMoEsgL LsdMToml MROM BIOOM

ds1dBHod00 BEOEL bb3oILBZsa35M0 93mLOLEIIOL gom35¢olfobgdom, wyMgnbgdols
3ML9dMdL 50 gdol GOl 395300l doBbom, dMxgOHwo LOogOEOL IEHMZ9dL
5 39396296 Mmdol 3006:3030L (335L sMYGbOL 3rMEgLTo.

3.2. 50080¢mm8(H030 Hyob 3560959980l s gbs

0936 939996590, Gyol 3500353 Jdol 50YgboLsL, y39wsbg s9@wgoemMos sbas
50960  Byggddo 3mblgMzs3o0l  39ML3gdBH030L  AOBLIBOIMS, Toa®ed  MRGM

9608369035605 9OBYdIMO  BHYggdol bomolbol 3mEbs. g3memyommo  bsGolbols
5039bs 06gdm030 BHYol 89dsbwmdol 3ma3mbgb@Hgdol, Bodwdgdol, Bwbjsgom-
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©mbolidogdgdols gobbmeM309wgdsl 59M005693L, Mo 3OM3guBY s JoToMNMEgdsBY

2930965l dMobgbL o 3Ygl dmbgdMN35 obosbeEgdLs.

AYob  99bgx09bBHT>  sMBgboo  (BHyggdol 899500 9bwmds s 93N MY
AbmREomb 3936 J3994sbsdo Tg;335¢s. 06EHIBLOMMO T9bgxdgbE0 89Jdbocros dmbgdcmogzo
Bm0gMo  3yggdolbomzol 93Mm3s80, BOEOWwMgm 5896003585 s sbool  bsfoendo.
50306, MMI Byol Lobgmdgdo »bomolbms, bgwmgbm®ms sboEAIBMPS, 930
093600  90360M3V0GSGHIO0 @O 93MWMAO0Ld @S IB0sBYIOL  MZslisbMHoLom,
5035 IO0 (33¢00gd900 500b0Tbgds. bbgs 3361939335 ©5©A0bIL, MMA M35
GOM303M  GYgdo 339 S0M  5MHOL oo bBmdol bggdo, 350039GHJO0  BEOY-
3963069390 153Fg69dEM HJJOIOL 255 R0 GO 4B s bJoMs, 4oblbowo
3Y9900 3653609930l 93300l Md0gIBHOI© 043g3050. FoBrMo0s, U BYggdo
X9O 300093 9MOLYOIMBL, ogMsd  domo b0 MEgdss,  bgwo  Fgumhyml  doma-
93500 x39gMOM36905L 5 5P MDM030  FMbObEgMds  MHglyOLYdOm  TMSToMOYMU,
Aol MomEabmdss 91339 M9035¢M d99(3060S AbMBEoML JoLdES00m. MRMM
bGP, HYIOL LAHOIIOVOS FJoE3oWs s Y339 IMWME JOH® 3MBIOYHY bob
360HmJAHL 0degzs, Lb3ol bomxBg. 3MHomM0E9GJO0L  33womgds 5odbsgl, Mma
AY9g9d0l BoOmM30LmM30L J035M05 B0MIMIZIRIMHM3D9JdS, 93MWMYP0, 3MEEGHWIOH™MEO
@5 LeEoswGmo 693095305 @S, 91939, bol FoMdmgds. of, Lssg 0bEGHIbLoMMs
3oMmMZ900 OO GIOOGMM09305, b6 F9B0 OIEGZ0MM3s dMmEOL 3Y)Hg, d0MOMSO
5939630 90965%Bg 390ads s, FLadErms, @Yol sOBYdIMO 3MOHMIGOoL bggdo
50AL 5 965 Bs3399d0 bggdol J393; 990, Mmam®E Hgbo, 0dsl bodbsgl, H™A @Hyg
MBOM 396900030 0995096 Md0LsS.  BHYol 93mboLEJIAoL 0969dMHO0MdOL  gobLB-
©360Lm30L 9J3Lo oMM 3mI3Mb96E0s 360369 masbo:

1. bols Lobgmdol 985396 mds s Gyob bbgs d3gbsmgms s 3bM39wms LobgMdYdO, Lowsa
(330090900 890dgds eolbdmdal 3496906030 LobgMdYOOL 3MAZ5L
5650996986030, 0635H0ME0 LobgMdgdol FgdmlizEslimsb 35306 YO 3GHMIYIGOL;

2. 06@513930580IM0 356005300l Boddo 3er0bgds bggdol 350Xl ORIOVIMBOL s
©96mb LEAHOMJGHMOOL JobgEZ0m, SBZMBMOZ0 XJMBOM, J3JWOS 0SOYLOM; (33OEGOJOO
53920005 39499008 565L5BMYMYGOOL MBYDY, MM FoboLEBOZMML 51530 - SGOL v
305 5HOEYPIDBMHS 1 JPMMY39MMZ5605 M M5 BYol 300HMIYdO;

3. 939656905 5 (3bM39ems LobgMdgdOL §3MEMA0MH0 BMbJ30mbomgds BHygdo
©59M 30009005 oGO 5533900l SMLYGOMBSDY, HMYMOOESS 3330900 bg s godbdsco,
53396000 BMOMEWO s MoE 3603369 m3z5605 F03MM3B0EGEHOL MbyBY;

4. 36m39L0, MHMIOL J9JEs3 GYIIo 330 gd9d0 bgds s d9dIy OOMMS
396853 Md5d0 50905 brendg, 359mobs@gds sMM3930L 60dMTdo, GHyob Lvydigbogddo o

0l9® 39M0ME I M3939030, HMYMOYJO0ES 3005, bsbdscro 96 OMMZEWMdY;
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5. &yob 258dgmdol M35¢LsbBOHOLOm, Fodmoygmas: bob xsbIMmgEMmds, 93mbolEgdol
X96IOMGEMBS © 25dgdol MBsGO 49093 sb IM0bstg LEGHMILOL JoToCmm, Brog Ly
PRO® 0BMHYdS 3e0doGob LHMIR0 (330 gdol 39M0Mm©Jdo;

6. BY4ob LOHO BoOHPMIOL F9bsMPMBIdS TMI0WYdIN0s dBYdMOZ30 BHYol 300ggdOlL
3MLgOMOILMD (HA0MS© 35035396 BoMMZo 35303)9BJOL), M3 BYOL BMRTIBE305DY
b99mgdg90sL 0fj393L.

bs®olbol s0ygbs Fgodrgds bmax g dbmem@ FoMHmM30L 50Ygbsd o6 Lbgs
©mbolidogdsd  godmofjgoml, Msbsg  dMbgdmoz0  g3MEMA0mo  Bw6J30mboMgdols
50qbs  ImbEg3L. I3y, bbgs Fgdmbggzgddo, Loog, 09900mo, Lobgmds
5QRAO0WDHY 03565, 9B Loyog 9ol Bghmws, Mog 8969060030  IMPZ930L
3990mb39390L 5930693, 990degds MROM 59GH0MO 50YIDs AobIL LoFoMmM. FoLvIEo
MO0 50 gmol  2obds3wmdsdo, GHYolb  boGolbol  smygbolsl, d9bemME
39930095l 049bgdbgb, s5doGH M3 XJM 3093 393600 Mr5dg5 dglolifogero.

Lodo®mm39emdo Gyol bsmolbols s0aqbol dgbobgd yz9woHg 390 2o8mE0w9ds
5055950 9OBYOIM MG s JNOL FYggdol d90mbgz935d05 IYZOMZOWO, HMAMO3
9L 960L FoMdmygbowo 439dmm dmEgdmee 358500gddo. 09d3s MbIMIb L
MO 99BHo© 3w0bgds  Gyol bsMoLbOL  smygbol 360d3z69wm3bgds  3MeEby®
®IBDBOVL GYgdo.

3.2.1. pogambs980 32¢nb29h0 JR9dy00> (Fageta fruticosa colchica)

bdoMo  J39BYol  9MLYIMBS  BodoMmMz9wml  FoRwBIOL  93MM30L  IbsMRYbO
Boffools  fogxzgamol  (3gggooligsb  gobslbgogqdl. foxzgwbs®o  3mwba®o 393 gom
3mbmMo J909ME0 BoODMRMMNEM35060 GHYob 930mMga0mbol 9350y9gbgero bsfforos
(L®.11).

030 3930399005 B3O LogoMmM39™MT0, OO 35335b0Mbol BHOoEM-
5LO3EIM FIMHOMDOJIDY S F5M9-009MHJMOL JgDBY. 300dsBH0 BB, Isb. 2,500
30 fomdo boewgdom. LsdbOgm Jmebgmdo o3 GHodob Gygggdo 0fggds  Bezol
L5Bs30OMPB, BOowmgm bsfowdo 30 - B30l Mbod 200 3 LOJ>MEOI6
2,250 98-80 50f93L. 0909350, 933969609 mdol  GHodo  dwoge  asblb3sgzqds
96O 33569000Lsb. 4565LH3539996 M15dgb0dg J39303L. BMYXIH 9393H03900 TJMHYMI0S
96035690036, Mo Jom JasloBooEosL sOMgdl (Joryxanos, 2010).

REMOOLEGHWMWOo  MZ5LIHBOOLOm,  3MbMMo  3BYggdo  do0sd  FEO0WIMH0S
(Akhalkatsi, Kimeridze, 2012). 890353b 895990 396H00m©ol Ggarod@r® Lobgmdgdl -
8300600b, Hymenophyllum tunbrigense, bg-039b569qgdl: Fagus orientalis, Castanea sativa,
Zelkova carpinifolia, Pterocarya fraxinifolia, Diospyros lotus, Taxus baccata. (joxggewmsb
996090 Lobgmdgdos: Abies nordmanniana, Picea orientalis, Pinus kochiana, Quercus
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Imeretina, Q. hartwissiana, Acer laetum, Carpinus caucasica, 1ilia begoniifolia, Ficus carica,
Pyrus caucasica, Malus orientalis, Staphylea colchica, S. pinnata ©s 5.9. fogwwbs®do
94393yl J60sb dmbdqdo: Laurocerasus officinalis, Rhododendron ponticum, R. ungernii,
Ruscus ponticus, R. colchicus, Ilex colchica, Daphne pontica, Epigaea gaultherioides,
Vaccinium arctostaphylos, Viburnum orientale and Buxus colchica. 336300905 0056990 -
Hedera colchica, Dioscorea caucasica, Tamus communis, Periploca graeca; 33006900 -
Matteuccia struthiopteris, Athyrium filix-femina, Polypodium vulgare, Phyllitis

scolopendrium, Pteris cretica, Q5 5.9. 05¢5bg0 LOFIOMOEID >OVBIBOTBSZ05: Asperula
odorata, Calamintha grandiflora, Festuca drymeja, Salvia glutinosa, Viola alba.

bmMomo 11. foxgmbsmgdo 3mmbm®mo J3g@ygom, 3mFHowo bggdoo slisgergm
L5JoMM39™MT0. GmEM: To0s sboEIsE0

3500&530U 6 9393030 s 14 93965095 0565L5DMYIMYDJI0S SOFgMOO:

1) fogxebsto oMol J3g@yoo - Fageta rhododendrosa (Rhododendron ponticum, R.
ungernii) 3Ho3w)M0s 30bMOO  GHYobmgolb.  J39dYyg Rhododendron ponticum-oo
©5L53wgm BodoMmM39wMmb FHYolb MomJdol yzgurs dsbogdo 93b3gds. sIMbogzEgm
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Logomzgemdo 08300005, 3363005 d5bolbg3zd0, J3580sbol s BgdzoLfiywrols
bgmd90do. LsdMsem Herom®o bogrgdol Gom@gbmds dolo gogMEgergdol sM9goedo
@©oob. 1,400 98-L 9opqbL. @og3MEggdol sMgso 0fjggds B30l LEbs3oMMPIL ©s
D030l Mbosb 1,950 3-Bg 30930 Jds. MO0l s 5FsMOL 90w Egbosdb dmgddo,
d9Lsderms, 2,100-2,200 8 Lodsmegl dosefiomb. 0BMIds OHMYMOF 3539 90 GdDY,
olg dwoge IBOOW BIOMIJODY. M30M5GJuMBdL 560Fgdl POHOw™ gJudmBogools
R9OOMOIOL,  Foa®ed  Fowoswro  3H9bosbmdol  JoMmMdgdTdo, LsdbGe  9Judmbogools
5QRA0WYOLSE 0359390L. 56 Yg35ML Bodsgz90e0 ME09R0 Forswo G9gbosbmdom ©o
B0 ©OHIB0MGIMWO BosEIZOm.

399gma396 2 0565L5DMYsMYdL:

1.1) @odnéo foxzgwbs®o Tdgdol  dJagdyoo (Fageta rhododendrosa typical),
OMIgwog HBe30L8 @mbosb 400-1,700 3 Lodsgbgs 493039 gdMEo. bosergdgdols
Peromdo  Momgbmdss 1700-2500 93 JJgeol  Loxgs®o dowrosh dFocdms, bbgs
9396560990056 g3b300ds: Trachystemon orientalis, Buxus colchica, Rubus spp.

1.2) fogmbsmo ¢bag@bols ddaotol (Rhododendron ungernii) J39@Hygoo (Fageta
rhododendrosa ungernii), ©m39o3 5OHOL HIWodEO S CmIsewMo gbwgdo. 43b3gds
350D Bo0owo Fgbosbmdol 30MHMdgddo, ferommo bsd. Boergdo 53 syowgddo 3000
d0-b 50fg3L. SFoMOL BE3zoL30Gms dNgddo T30y DML JM3MEs309d0 33b3Y0Y,
39900930 bgmdgdol bgs boffoewdo - ds6Ebobs, BodzoLfyseo, 3mOMboLfyseo s
30630080; 5369m39, 3Mbgomol bbgs deobs®ggdol Lomogglbmsb - dgwmss, Bodobgdo,
dobz0Lfigoo s Lmabs.

2) Hogwbo®o §ysgol (Laurocerasus officinalis) J3gdyoo (Fageta laurocerasosa),
39496 0560L  bgoglo, 33b3zgds Fowowo 3H9bosbmdol 30MmMd9ddo, Lowog Lodswm
Deron®o boergdol Gomegbmds 2000 39-U 99500a9bL. 39MEGH035MMO o3 E9egdols
593wo¢s 700-s6 2,000 3-dgog dgeyggmdl. ddgcmoliasb asblbgsggdom, igs3o 3oMyo
01905 30609§305690B9 S LETBOIPOL 35625 49650 BIMIMIGODY. 3bgmols
3905, 030 353965 3M3Mes30900L Lobom 43b3wgds 9090 ED FMIMEGdOm. BoY.
503MmbOgwm BodosMm3z9emdo 030 293M(39ILJ0I0s 5¢oBbol s9Hdo, 9. 0w EHMUL
bgmd5d0. sy BIODME 250690 493039 IOOL MGl sOBYOMDdS MOBOG MMMl
393006000905, Mo@sb dolbo bsgmzom 0339090056 RMOB3ggdo s MLl o
956d0Bg 93039 gd96. FJgM0sboligsb goblibgeggdom, §9ysg30l Jag@ygdo 390 6ol
396300560900 dseobmgzsbo Loggs®o - Sanicula europaea, Asperula odorata, Viola alba,
V. reichenbachiana, Dentaria bulbifera, Calamintha grandiflora, Salvia glutinosa, Geranium
gracile, s 5.0. @5 93000900 - Dryopteris filix-mas, D. carthusiana, D. assimilis,
Polystichum braunii. 359mygmx396 3 0sbsLsBMYSMYdsls:

2.1) 3odnmo Hoxwbs®o (gogol (Laurocerasus officinalis) J3g@yoo (Fageta

laurocerasosa typica) 953M3EJLGOIMYWOS 50w gddo, Loosg bBoewrgdol  Ferom®o
509bMds 1700 33-L 56 50953 gds.
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2.2) Hoxgwbs®o Fgm®ol (llex colchica) s (yos30L (Laurocerasus officinalis) 439390
(Fageta ilicitoso-laurocerasosa) 3063056 090Dy, sx3bsHgmdo s Lsdgycgewrmdo -
430650, 309605l s SOl ool FsliogzgdDY 3b39ds.

2.3) Hoxnwbs®o dmol (ogsbsl (Festuca drymeja) Lsgs®om s §9s30L 9393 9o
(Fageta festucoso-laurocerasosa) Ibmerm@ 2 5QQ0slos Bo3dmgzbo; gMmo - dms Y3065l
ds0gvY, 28° IBGOWMBdOL 39OLEHNM 3060d30560 F530MRIOOMdOL bgs bsfodo,
1,780 8 LodsmwgBg 93b309ds; dgmeg, 03039 dmsby, 1,700 8-Bg, 30° sbGHow™dOl
LsAbEMJ BIOOMIBY. 30639 >POESL BYg TbMEME FoRwomss HoMdmygboro,
9d9m69dy - Jg0gmeos Acer trautvetters.

3) Poxnwbs®o mop30bo®ls (Ruscus colchicus) 9393H9oo (Fageta ruscosa) 1553050
00300000  33b309ds, 3z M30Mb  M30LGS ¥z Lbgosbbgs
0565L5DMYPOMYGOOLMZOL OOV ITIBIBOSMYdGO, FogMd 355> BMAOL 39656095
5003™3 6530905 035¢LsR0BMS. 040 OO MsMmPIbMmdom §3b3Yds 35006, GM3s
3mwbmMo 439@3Hgol bbgs Lobgmdgdo 256339790 256090 3ogdEHMmMmgdol sGMLGdMdOL
3990 259m0M03EbBYL 0BsLIBMYMYDd0I. 5T0l godm, IbMEME M530L5MSL J39EYol
3ML9dMds HMOL 08 Q9Mgdm 3060HMdGOOL 903060930l 06EOISGHMMO, M3 SMEOEIOJ0S
30bOo G0o30L J39@Yol sOLYdIMdOLMmZOL.

4) Honwbsmo 39335060 dmE30L (Fageta magnovacciniosa) J39&H9oo (Vaccinium
arctostaphylos) 439obg  BoOOMPOS  2930EIJ0I0  3wbgmdo.  S©IMBLgWg!
Logo®mggenmdo g3b3q0s WsmEgbol MHoombdo.

3965153539896 2 35b65L5BMYSEMGIS:

4.1) Hoxnwbs®o 35335L0996M0 dmE30L GodMMo Jagdyoo (Fageta magnovacciniosa
typical). 1539 Lodo®mM3z9mTo bdoMos, 353039 90eos 900-2,150 8 Lodswegby,
AYob 8995 o Bgs LoMEHYgEdo. 50dmbsgargm LodsMm3zgwmdo 43b3wgds WsaMm©gbols
B53Mdoemdo s 5BgMBI0KBOL  BHIMOGHMM05DY, Dodomogrsl 5530 To  goOL.
Vaccinium arctostaphylos-ols 35609, §39¢49gb Jobols by®m - Hedera colchica (©olsgwgo
Logomgzgenmdo), s6 H. pastuchowii (500mbsgwgom Lods@mgzgermdo), dsyzsewo - Rubus
spp., 0oL dmigo - Vaccinium myrtillus, 230005 - Gymnocarpium dryopteris,
dosbmgzsbo Losgsto - Festuca drymeja, Paris incompleta, Oxalis acetosella, 03305005 -
Trachystemon orientalis, Neottia nidus-avis, Monotropa uniflora.

4.2) Hoxnwbs®o domol ogsbsl (Festuca drymeja) LogsHom @S 3533560M0 dm;330L
Jd30dyoo (Fagetum festucoso-magnovacciniosa) LsdbOHgm 9JudmboEool ggHEMdYdbY,
AYob Bgs LodEHyggedo (900-1,500 ) a3bzgds. 93999 9ghbgMos, 39335b09M0 B30l
39009, 9439399do Homdm®aqbowos 0gwo (Rhododendron luteum). d5¢0sbmg56 Logs®do
©@MIobo®MgdL - Solidago virgaurea, Gentiana schistocalyx, Calamintha grandiflora, Oxalis
acetosella, alamagrostis arundinacea.

5) fogwbs®o ogwol (Rhododendron Iuteum) J39@Hgoo (Fageta azaleoza) 439 sy
Bo3e0gds0 960l ©sdM30090ME0 3Hgb0sh 30MHMIGODY s bIoMs FIMow LydbMgm
139MHOMd90bY3 33b309ds. B39Mgdc03, HoBwbsol 4o0©s, 0go IMbBsG-MEbowbs®
&Y9908o 0BG gds.
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39b51b3539896 3 9bsLOBMYSEMGIS:

5.1) Byol Fmo LodEywol Foxwbs®o ogwol dJ39gdyoo (Fageta azaleosa media)
33b30905 L3 gm BogdoMmM39WMml 805D Bsl039dBY, Lodwmswm HarormMo bsergdom
800-1 500 30 535bsL0sMYdJ0 6ToREH0S BodMsEM EIBOHOWMOOL SFMINGFMEO
M909gxnoL dJmbg LsdbOHgmo BgMEM™dOo. foxggemsb dgHhgmeos HEbows, Js®mwmwo
dmbs o dm330 (Acer velutinum). 4395 05OWLOL Lobgmdgdos: Festuca drymeja, Rubus
spp., Vicia crocea, Trachystemon orientalis.

5.2) @Yol Bgs LodGywolb o0gwosbo foxwbs®o (Fageta azaleosa superior),
doM0ms©s, 1,700-1,900 8 LodsmegBy 43630909, foRgwmsb dgmgmeos bsdgo (Picea
orientalis).

5.3) 500ms3wgm Lodo®M3gmlb HoRwbs®o 0gwol Jggdyoo (Fageta azaleosa
1berica) 253039 JOMI0S 365308 bgmdsdo, 0300l @S 9EsBbol Bgws ©obgdol
56950080 5 5ESBBOL IO MOOL Fot3bgbs FbsOL F09ddo. 0BMEYdS Foblibgzozgdmwo
99L3mBoEOoL SIMOMOEMO MHgwogxrol dJmby RgMHEMdYddY, 1 000-csb 1 700 3
L0353, DML MROM FoMEs3.

6) §oxgwbs®o Inwmbsbsl (Viburnum orientale) J3gdyoo (Fageta viburnosa)
3936(39gd0L 30(6H™ Loby3MEMYOMMO 5MJom bolosmMEYds. IMEMmbBbs J39BHYaL,
doM0m5s©, Hoxnwbsd GHggdo Jabol, 0930000 - bemFbs®do, 56 Lbgs GHodol @ygdo.
3mwbmMo  Godol  J39@GYol  goblibgogzgdmwo gmMIGP0IB 0go Yz9wsbg GH9gbosb
5QA0LsTYMagel 0353900, 23630905 3MWbgmMOol oM, 96308 @S  SESBLOL
L505399030. 253039900l sMgowo 900-sb 1,900 8-0g TgMHygmodl. M3oMo@gls
0DMmYds 33069 5796930l RO ™ 9JudmBoEool BgMHEMdDY, 56 3539 SHOWL. 25°
3930 9496900l BgMHMODY 96 §3b3ds. IMEMDBBs 3MEbMOO Hgeod@Eos, dolo
dmbsmgLagg Lobgmds Viburnum acerifolium 539-b 53Mbogwgm bsfoedo oM.

39651b3539996 3 9b65L5BMYSEMGIS:

6.1) Goxwbs@o InWMmBbIL GHodmMo dJ3gdyoo (Fageta viburnosa typica)
©5L53Egm LOFoOMNZIW ML BYyol o Lo Eygwdo, Bm30L Embosb 1,100-1,600 3-bBg
016MmY05; MROM bIoMO© - OO 3533560Mmbol LsdMsem b J306Mg IBOOMdOL
0390Md90DYg. J393Ygdo oL JoMEs  39335B0MMo ImE30 s gsgo bodmodl. Lbgs
93969699006  ©@MIoboMgdgb: doyzsero, %S, Trachystemon orientalis, Dentaria
bulbifera, Paris incomplete, Q05 5.0.

6.2) Hoxnwbs®o 9593c056-dmwmBmbosbo d3gdyoom (Fageta ruboso-viburnosa)
bdoMo 33b30Q0s  3MBMO  (HYggddo @S  393MEIWIOOL  9MYool 30Ol
50dMbo3Egmd0, 5653308 bgmdsdo. Hoxzgwmsb ghmow, 9 343b3w0gds 6939GRbgd0
(Acer platanoides, A. pseudoplatanus, A. trautvetteri), 0®wBJgd0©sb - Toygzswo,
39335000 m330, FYmGo, mboeo (Corylus avellana), oYM (Sambucus nigra) QS
83006900 - Dryopteris filix-mas, Athirium filix-femina.

6.3) ) BYyob Bgs LodEYwwol Hoxnwbs®o Imwmbsbsl J39¢yom (Fageta viburnosa
superior) 3bmEMmE LW Im LodsOm3zgermdo, 1,700 3 Lodsmwgby Bg300 33b3Y0S
@5 00300m005.  Loameolbdms  Gyol  Bgs  LsDBE3OOL ©s MBGOHM  FIOSWo
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00m3HM3900L6mM30L ETobsl0SMYOGE0 BobgMdIOOL SOLYIMBS, MmO @3ss Calamagrostis
arundinacea, Gentiana schistocalyx, Oxalis acetosella, Gymnocarpium dryopteris, Festuca
drymeja, Asperula odorata, Cardamine pectinata, Neottia nidus-avis, Epilobium montanum,

Q5 5.0.
3.2.2. 3:0¢mbyr0 B5MH00mRm03¢n3560 G9(3979¢m0 999

30WbmMHo  BIOOMBMMEM3sbo  JgMgmwo  BYg, d0M0MOIP, IO,
LogoM39eMT0, ) FoMdIIJE IVOEIMD 5EPOEJOT0 s GYob J3gs LoMGygerdos
393039wgdmwo  (Jorxyxanos, 2010). 030 93505-039M9gm0L  Jgool  s©dmMbogwgm
35mgdL (LyM. 12) s OO 393350Mmbol BOHOEM-slygwgm bsfowl 035390L.

165000 12. 300e0bHO BsOOMBMM™3560 JgMgmwo @yg 0obsdg Fmmmbols
b9md5d0, 5F565, 13530 BodsMm™M3gaM. BB M: 3505 SBOEIZO30
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3903035WOH0 2530390 900L LEBOZ60s, D30l MbOoEIL 200-sb 1,000-2,000 3-0Y.
0935 3mwbgmols LodbGmgo bsfowdo 0o M0mMJdol B30l Mbgdg 9d390s. dolo
393639 gdol  5M95¢do  23b3gds  BHYoL Y30mgE0, Ys30Lx9M0 s  Homgwdofs
B05o30. ©TBIBOIMGOJWO  3e0TdGHIOHO 530L93MYOSS  FOWVIWO  Bgbosbmds. od
G030l Bygdo Heron®o Lsdmswm bsergdo 2 500 33-b 950096L. H9b0sbmdoL SLgmo
9omoeo 358396998900, J0MHOMOIE, ITIbIBLOsMGdG0s 30HOM bgmdgdolim3z0L, Losg
Boargdol Gomgbmds ferol gob8s3wmdsd0 0omJdol MsbsdsMns s 3H9a39MoEOH™wo
6951090 Bm3ogeo.

30wbyMo  @Byg Ubzs G030l FoMmoMmBMmE™M3s60  BHYobgob  goblibgzozwgds
39bL03MPMPIMo  LEbgMOMO30  F9FsAbXMdOL  Jmbg  FoGedf3969  J39¢ YoM
(Akhalkatsi, Kimeridze, 2012). ogo 35335U00L 86Ms35¢» Mgerod@dmed d9HBmzoEO
LobgMOGAL F9o393L. FoblogMMMgdom oMM bermdomos dglsdgwmewro 3gMomool
90d@900. 8o mMoL  s0LIB0TbI305 3Mm030M30EOHMYWO  3MEbso  MgEoddo,
830065 - Hymenophyllum tunbrigense, 4039003 0bMH©9ds LsdbMHgm 3mebgomdo. L
59 3030l Gygdo s0Hgmoos 50 396MJ60560 s 80 dogrsbmzsbo Lobgmds. 6 MBobsbEHo
bols Lobgmdss 498mymaomo, MmAwgdoi bbgosalbgs d98s@ygbarmdol Lobdsglmbgdls
J060s6: Godewo (Castanea sativa), joggwo (Fagus orientalis), 0dgGo dxbs (Quercus
Imeretina), 3mbm®o 9Mbs (Q. hartwissiana), 0096Oysbo (Alnus barbata) s GEbows
(Carpinus caucasica).

99660560 939bsng00I6 BAoMs a3b3wgds dgwrdgs (Zelkova carpintfolia),
JoOomo dmbs (Q. 1berica), ogws (Ulmus glabra, U. elliptica), Jn®sxgo (Acer laetum),
wq3s (Acer platanoides), s®3sbo (Pterocarya fraxinifolia), 353b30 (7ilia begoniifolia),
69390Pbscwo (Acer campestre), Bo®ogo (Salix micans, S. pantosericea), 3533580900 3563
(Pyrus caucasica), dsgococ (Malus orientalis), b29®3ds (Diospyros lotus), o®sbo (Fraxinus
excelsior), 30330 (Pinus kochiana) s mombmgs®o (Taxus baccata).

956500(3569 0BJ9006 slsbodbsgos: Rhododendron ponticum, Laurus nobilis,
Ruscus colchicus, R. ponticus, Daphne pontica, Ilex colchica, Rhododendron ungernii,
Epigaea gaultherioides 0> Buxus colchica. 3mommd33960 8BJ9d0©sb 33b3w090s dmao
Mgwod@meo - Vaccinium arctostaphylos, Staphylea colchica, Viburnum orientale,
Philadelphus caucasicus, Euonymus leiophloea, Hypericum xylosteifolium, Swida australis,
Corylus avellana, Frangula alnus, Mespilus germanica, Rubus caucasicus, Crataegus
microphylla, ©s 5.9. 3309090056 33b300ds - Matteuccia struthioptenis, Athyrium filix-
femina, Blechnum spicant, Dryopteris affinis @5 5.0. 930530&vM0 9300609006
50bsb0dbs300 Polypodium serratum. 3609909 0bM©9ds: Phyllitis scolopendrium, Pteris
cretica, @5 5.9. 056900 doe0sb FsmM B3gdEMomss HoMmdmpygbomo s o35
98533l JIbob, gobliozmmMgdom GHYol3oMgddo. BsOHMME O3MEIYOMWO Lobgmdss
3mwbnmo  booe  (Hedera colchica), ds@ool Lo@osgm@o (Tamus communis) QoS
03903930 (Periploca graeca), bgos (Humulus lupulus), 935¢o©0o03o (Smilax excelsa) o
39Go050s  (Clematis vitalba, C. viticella). >8bs>BgmTo  a3b3w0gds  393350MM0
©OoML3MO9s (Dioscorea caucasica), 390 gsbo (Vitis vinifera ssp. sylvestris) o
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599600370 V. labrusca; ©s35b5050909w05 930830EGHWM0 w0odqgbs dmdMG396s (Usnea
barbata) 5 bsgligdo (Neckeraceae-b mxsbosb). dsgrobmgzgsbo 9396509900056 g3bggds:
Brachypodium sylvaticum, Oplismenus undulatifolius, Cardamine impatiens, Oxalis
corniculata, Fragaria vesca, Lapsana intermedia, Brunnera macrophylla, Clinopodium
vulgare, Arthraxon langsdorftii, Salvia glutinosa, Veronica officinalis, Viola alba.
0635b0mMo Lobgmdgdos: POOWwM-5d9M039wo Baccharis halimifolia, 356¢®M303w0
Paspalum paspaloides, Andropogon virginicus, Qs 5.0.

350039@0UL 8 4393 0300:

1) Poxnbs®-Fodwbo®o (Fagus orientalis - Castanea sativa); ¢9gbosbo @ygo
393039 gdwo  MmEbsg ©IIMY3 POOWM BIOMIGPODY, ®OboSE boswsyby. 2)
OEboWbs®-odwboto (Carpinus caucasica - Castanea sativa); 3) OEbowbsM-oxzgwbsm-
Poderbstro (Carpinus caucasica - Fagus orientalis-Castanea sativa); 4) 36gbstr-63bogbot-
Donwbos®-§odwbs®o (Alnus barbata - Carpinus caucasica - Fagus orientalis - Castanea
sativa) 33530905 BOHOWM 539MHEMdOL 39bosb, 30609 ITMYE SH0WGdTo.

5) &Ebowbsto 3mwbm@o dvboo (Carpinus caucasica -Quercus harwissiana)
sx3bsHmTo, GHYMsLsBHY, B30l Mmbosb 30 8 LodswwgdEg a43b3wYds; 6) 0dxEMmEro
dmbol o O®Ebool Iobsdols Lsbsdo®m ¢yg (Quercus imeretina-Carpinus caucasica)
A96056, 300 bgmdgdl ob3L. 7) 3MEbMOO FoMMBMmE™3zsbo JgMgmmo @yg
0ol (Buxus colchica) 9393940 306J3006 509030 g3b3q0s. 8) 3mEbwGOo
RIOOMGBMO™M3s60 Fghgmwo  Gyg ddg@ol (Rhododendron ponticum) J39&H94oo
("89960560") 5F56r5d0, 960-1060 3 Lodsegby, . 3OMbOLYYWOL bgmdsdo g3b3zgds.
©535bsllosmMgdgo Lobgmdgdos: Epigaea gaulterioides, llex colchica, Betula medwedewi,
Quercus pontica, Vaccinium arctostaphyllos, Viburnum orientale, Rhododendron luteum, R.
ponticum, R. ungernii.

3.2.3. dgemdlaob (g9 (Zelkova carpinifolia)

dgwrdgs (Zelkova carpinifolia) s6d@Hm-09L539990 3960Mm©OL BemMob MHgarod@os.
dolo  LygMMM  2o3M(39egdOL  9MJo0s 3Mbgmo s WgbJmMsbo  (sDgMd0X60).
9837201999008 Lobom, 93009 GHIM0EGHMM0gdbBg 43b30gds JobgmTo @S Yoemsdswdo.
doebg 003000005 d9ed30l IMbMmMA0bIBEGHMMO GYyg. Sbgmo GYg O3S SHAgEoL
50mbdo, 3535690l Bogmdserdo. dgund3zol  3mMmdo  sbdgBob Moombdo 3093
659096009 50Ol 23b30gds - BoBbM3s60, WIEOLYMMO @S SMRMbO. EYyggdo
3990mMBgboos doob jobs 3oemgdby, bLbgoolbgs gjudmBoool BgMOmdgdDY, 430-
500 9 LodsEEgbHY. ILBIZW gD LodsMmNzgErmBo dgerd3zs 035390l IBEPMD SOAOGOU.
dolo 29303990l B BE35MH0s 750 3 MMIEs YoMsdsdo s 9bdm®msbdo 1700
LodoEgdg 3b3wgds. dgwdzs 3mebgmdo  FgMHgMos b3y  gmmermgzsb  bg-
9339696990mb: Q. imeretina, Q. iberica, Q. hartwissiana, Carpinus caucasica, C. orientalis.
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296LsBO3zMME0s 2 4393030 s 11 3ggbodgms msbsloBmysmgds (Akhalkatsi,
Kimeridze, 2012):

1) dgandzo-OEbosl s dmbol Byg - Zelkova-Carpineto-Quercetum, H™39w03
535b5L0sMYIJW0S  ILOZ g  Bodoemzgwmbogol. 1.1) dgwrdzol Gyg 0dgermeo
dmboom (bm.13), Zelkoveto-Querceta (Quercus imeretina); 1.2) dgerdgol ¢ygg dgboom ©o
3mwbmMo mopa30bsMom, Zelkoveto-Querceta ruscosa (Ruscus colchicus); 1.3) dgeodgols
dYg 0Mbom o  ¥9OLgEosbo  Logstom, ZLelkoveto-Querceta  brachypodiosa
(Brachypodium sylvaticum); 1.4) dgard3ol ¢yg dmboo ©s ogwom, Zelkoveto-Querceta
rhododendrosa (Rhododendron Iuteum); 1.5) dgend3ol ¢ygg d99boo s Fowol bsgsGoom,
Zelkoveto-Querceta juncosa (Juncus effusus); 1.6) dgerd3ob @yg dmbom ©s Gbowsmo,
Zelkoveto-Querceto carpinosa (Carpinus caucasica).

LMoo 13. dgendgs (3sebbog) s 0dgMgmols dmbs - Quercus imeretina (056:%3603).
L5000 3505 DS 3530

2) dgand3ol o xopGmEbowsls &yq - Zelkova carpinifolia — Carpinus orientalis,
©535bollosmMYGOY0s  50MLOZEgm LogoMmM3gwmliomgol (Ly®. 13). dsldo godmygma3gb
090009y 0965L5BMYsMIdgAL: 2.1) dgend3zol s dgdzol (Byg, ZLelkoveta Paliureto
(Paliurus spina-christi); 2.2. dgwd3ol @&yg sLGHOogowmbom, Zelkoveta astragalosa
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(Astragalus brachycarpus); 2.3. dgend3ol (¢yg xoaOEbowsmo, Zelkoveto-Carpineta
(Carpinus orientalis); 2.4. dged3ob ¢yg 399bgwom s Fomdol bgdbofizghomo, Zelkoveto-
Crataegeta (Crataegus pentagyna) Bgobofj3gMs (Geranium palustre); 2.5. dgard3ol @yg
393000 s dm3o@bsmmo, Juglandeto-Zelkoveta clinopodiosa (Clinopodium vulgare).

3.2.4. bybbohorntro (9ol 358095H980 Ubsgstoazgermdo

LodoMmzggarm sMol J3994obs, BMIgebog dor0sh 365350 RgOMZ60 35d0ESEJdOL
A03900 45586005. bo@¥6M52000-0b 35303)53HJO0L 3000l0GB0Is300 3MGS BboL Fob 4539000
(5bse 3530, Ms®bbodgowo 2012). 39300 FYol 350039G0 39635MGHJd0m Lobgerddmas-
bgemdo v. EUR27 {o6dm@aqbowo 35003s3gdol  GHodol 0©gbdmMos. 09339,
BMQ09MH M0 G030l 35803930 boeo GH030L 35003)9GJd9© dmblighogdol 3sbosdos:
1) fogwbs®gdo Imwbwmeo dJ3gdyoo (Fageta fruticosa colchica); 2) 3meobgool
RBIODHMBMNM3560 GgMgmaro Gyg; 3) dgardlsl Byg (Zelkova carpinifolia); 4) sGHO©O™EO
Bomngwo @yg; s 5) bYBdSEI3MOO sOYbIMO.

3OLBYOMBL 350039300, MMIIdoi3  LobgMdoL  F985039bwmdol  dobggom,
93630 3500353 Jd0L 303900l 0BG IM0s, BoaEsd Lobgmdgdo bbgzssolibgss. 93MM30l
Q5 39335L00b 939bs6Mgms Lobgmdgdls ImEOL Abgoglinds, JOMOMHIE, 3MmbYI>MIME0s
565 3mbLobgmdM030. 580@MI BMY0gHO 350030G0, MMIJoi3 930M™3Mwo  GHodol
35003530l AbogLos, J39-3H03905® 96s Bs0MZoeml: 1) Fonwbsmo Jd39@yol as69gdg
(Fageta sine fruticosa); 2) d9dpofj3masbo-@yg (Piceeta orientale-Abieta nordmanniana); 3)
5303306 &yg (Pinus kochiana); 4) mobmgdob &yq (Zaxus baccata); 5) GEbowbs®o
(Carpinus caucasica); 6) 300560 ¢yq (Buxus colchica).

bmGoomo 14. s - Taxus baccata; d — Buxus colchica. §eo@m: 8505 sbogn 3530
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LgbLoGOMO  35803)O@Jds© Fg0degds Bsomzgowml: 1) foxwbsdo 3mmwbmmo
J39dyoo (Fageta fruticosa colchica; L6, 3); 2) 30¢bgmol BoODMBMOE™3sbo
3960970 Bygg (bme. 12); 3) 396HEMB0L, b5dserol s BadMowrol dgmgmeo Gyggodo Tilio-
Acerion; 4) 90bs®ob LobsdoMO™ Bygg; 5) dobsol LsbsdoMOm Byg dxnGyboom - Alnus
glutinosa s> o@bom - Fraxinus excelsior (Alno-Pandion, Alnion incanae, Salicion albae); 6)
Foeob ¢g8s300560 ¢yg; 7) Mobmgz®ol ¢yg (Taxus baccata; boye. 14s); 8) dgend3zol Byg
(Zelkova carpinifolia); 9) ¥%osbo @&yg (Buxus colchica; L. 143); 10) LydSE3wYGO
A9bdMg300 s6ybs®o (Akhalkatsi, Kimeridze 2012).

AYob 50agbol 30039 93Ho3bg Mbs oYOBEIL, M) Mo sGOL s3>MYIO.
01693M0Md0L dglobgd, mdogdEol mbgby, Lbgosslbgs gobdotrEHgds sMLgdMAL, 0dols
d0bgo35, M3 gl Lbgsslb3s 3MB3MmbIbBHOL BsMIMZOL 96 gmeolbdmdl. Eyol
bs®olbolb 50a9b0Lsl, Lom390gLMm LEFSWgdss JolBg bghimerols JoBgHBgdol Jmblbs,
53 905359500 59306093l boGolbl. sbgmo Bgfimers Tgodargds 0gmb: FoMmdo 33w0wgdgdo
bsbdeol Fogh (56 565896900035 Fooo b sdsero  Lobdo®mol bsbdegdo),
0653mb0gMHMds s GYol MLOLYdOL FoMmdo TgaMm3zgds. SOLYOMOL I0BEHYMLGdE
dbs699006  F9mobbdgdol  FoMBH030 @O 965d30605POMGOMWO LTS gd9dO;
3o9womo© 0dol BOMb39wLoymxs, Gmd d)yqgdlgdo dgobsePBmbgdgb 3Ebgmol 6
®bob bLydM3z56 50l 96339 IMbs339BY, LosE 96539MHJb0sBo BHYol 3mergdi0s
399306909905, MBOM AE0JMH0 BMIGIOL 2535Mg0L BoFoMHMadL (3bMm3zgegdols dmggdols
L5300bO, M3 35GHOHMWOMGOSL O bsbIMOL 3OIMdEYIsl FMoEs3L. ddEHomeo Fserm30L
153 gd00 04169dM030 OBIF0ZS HVJDS. MM30 BYol 93mbolEgdol 35839693 9d0
505L5305M0L0s, 96 FoMBIMOL 5M6d96gdM030 grgdgbBHgoo (Fsgswoms, 0b635Bo®mO
LobgMdgd0), Fgodegds MROM 5JBH0MMO BMY3s 2obal LsFoMm. d93M0 0bzsbommo
LobgMds FgaM@OL, MM oMK 0 0bLBYds. Lbgs 993mb3939dd0 59(30¢09d90S WYROH™
3393500560 3mbBHOMEOL LBEBHMGJ0900 (RobLogMmEmgdom 08 Jgdmnbggzsdo, vy
0635BbomMo 3bm3z9gdo 999tm©0sb).

MRO@ d9B0 06xmOHTs30s 9GOl LsFoMm 0dob dglobgd, Gmd GHyYol 93mLoLEYIJdOL
50960l bs®olbl @M  LFoMmgds.  AobLHIMMEIdOm, SEdYm, g 3MMEqLO
39bLOBEZMOZL 5Ygbol BstLLL. gl 0bxm®Is30s 3603369emgzs605 0ol Jglobgd

39005093930 gdol  Jogdolmzol, LsFoMms v 9Ms  MRO™M  5JBHoOo (s
d3005M0MgdMYwo)  BMmEOIJOoL  S0EAghs.  0635BomMmo  Lobgmdol  3MBEGHMMOl

9900Mm©900, BMY0gHo d90mbgzg35d0, ©MITI (EMEIWSS  J9B30MMmgdME0, 0lg3g
MmamO3 bgemgbmmo bgwolidgddwgwo 306MHmdgd0l dgbgxdab@o. J3g3oL 3moaduo,
53 bgermzbm®o bguolidgddmgmo 306Mmdgd0L 153090 5®0GdIL 0MZ5¢olobgdl,

X9 300093 56 560L 999935390 9o0.
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3.3. dofob s gzmbolbdgdol 36empgbol smpggbs

93mLoLEgIoL  3OMEgLYO0  (oblogzmmMgdom  Ldigbogdolzgh  dodsmmeno)
35003530l o33 gdom  sEIboL 930w gdgwo  bsfoos. dofabg Bodobstg
36m3gLbgdol  sboeoBo, 935309  IFMIPOMPIMWO  5EYOMJOOL  sA9bom,
539390005 5053056900l obsdg  HodmFMowo  M3oMzgrglo  3OMITom 9,
d9L50530bo, 13930R0MEO BoEYMAL IMoMbM3L. B0MIMHZ5WRGMM3BYdOL  SEYgbs
930bobGHgdol  LEMEs BY6J30MboMGIL  2EolbIMBL. 930w gdI0s  S0RIoOL
36MHmEgLbol s 93mboLGgIol  3OMEgLYdOL 393006, MBS  FoglLoToEIMS©
396560bbgll  d0MIMOZ5RIMOM36qds s  93mboLEBHYIOL  MYLMOLIdO  (FoRoOMS,
bLogos Yoo, LEGHV0WwOO  b0ssa0), Moysh dosmo  F99306Mgds  505F0bm
0535390000 doeolibdggzsl 353300 Jds. XYOMIM, SO MIM030 F39bsMGMEMdol
M35 @S Lmywol d9mbgmdsdo  Lsbwydol  2sdmygbgds  swygbomo  mbol-
d0909d0Lbm30L  15385MOLO SO s®OL. TbmemE LYRILEHMSGOL  BEHIDOEMOHMDIDY b
30639  3OMEYYJBHOMdIDY  MmMH09bEH0MGIMWwo sy bomo  ©mbolidogdgdo
bdoMs bdigbool d9BOM3sL 03938 s LsFoMmMYdL JgMd doerolibdgasl, Mma
bgwo d999hgmb bydEgbool 33eroegdsl (Walker, 2005).

930L0LGHYIS  2oboLIBWIMYds, BMPMOEF MMRBODIJPIL O FoDBOIMEO  ogdml
dm6Hob MOHP0gMJd9g0s. 50PIBs 2wolbdmdl gbgemyool s Fo@gmools bs3swgdols
9065356  ©0b53035L,  Lofyol  MgbmLgdl @s 2969 T9IagoL.  GHodmemo  Lofgobo
M9LOLYd0 0393l FBOL LobsmeEgl, Hyowls, L3390 s MMA6ODIGIL. FH03MMO oty
39092900 30 596005690L Yo, gOHMmbBoMGdM 60ssRL s MGOYSBOBAYOL. Fobsgsbo
©0bgds  dmoEogl  Ls33900L 3o3lL, 30039  3OMEYYJBHONWMdL
©93MI3MBo305L.

932L0LGHJIOL FEJO0MO 3MMEILYIOO dOMEHIOOL IB0DGILYS (F0bs50TYAMdY,
399dgmds, 1bw9d3gLos, 0635%05) ®@s B0MIMHZ350RgMM36gd0L BEHMYIEBHWOMOL dobgo-
0569356 MOHM0gHNJIGIOL 9353800905, [omBoEgdom sMYIbs dmbgdGm0o3z0
50960 Lgaqglools 3MmEgll 53LgdL, MLLYE 0lgmo 9B 3gdoL Fmblbs Im3y3zgds,
MOMYMOMGO0Ess  3MLEH00WMEMO,  GHMJLogzMmMo 0 Mbogmpm  LYPRLEGHMSBHJO0 b
50093390 6050l 6530gdmds. [o®mBsGgdom  sma9bs, 9939, bgwl Mfymdl
L99d39L00L  AOAMIYGIL s 93MBOLEHIIL IMM393900L F0TsM FAMIOMBOIL S
BEOBOEMOMBIL  9603FgdL. B396 930305 1wyd3gLogdols  BHMSgJGMMool Ibmerm
RBIOOM 35390000  3OMABMBoMGds  (FMb30mM0 X3RO0, domAsLy s 1533990l
©3MOM3905), 5d0GMTo3 90YJ0s, MMIgois LBIEgbo® ©0bsdozol gmEEolbdmd,
bdoMo 9du39H0d96EMos.

605ogol  LYPRLEGHMIGOL  BEWBOWOHMdS  360d3bgermzebos sy bol
3936M3ggd509.  Bogo0ms©, BodmmM3zwowo  J89w0gd9gd0  096J08Y3MYMdO
39909496905 MRO® ByMHoMBo gOHMBoOoL 3060HMdYdT0: 3xdmLo, Lsbwydo, 395sbgMY3s,

©5939MH0 ©Md9Yx00, JMBBHMOMEO  3EslB03d, IBIMMMDS, 3xEol  d93Lgdwo
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3900mb900, geol 653500L  25@F0BITIMMYdS O  SBHYMbsGHOMwo  Bsbosw3zcg
5ObgdoL Q5FSMOM3S.

39335600b dm0sbo Mgyombo Ggagds bodo dmsms LobEgdolysb (oo s dzoMy
393350mboll s ®o0dol dmgdo) s GHMIBLIZ35L0MMO IBMBOLYSD, MHMIgEro3
8530 5 39L300L BP3gdL FmEOlL dYdMYMdL  (Bgodg, 2003). JoMHOMHO OO
393350mbol Jgo 3693580600990 @S 35¢gMbDMN©OOo [o®mdmbsddbgdols 3OolEsmEmo
356900L96, doMHOMOEIE M960EIOOL S BoJoolysd TFgygds. dmgddo LsdbMgm
95360Mmx3gIOEMODY 0OHMo O GOOLwo  Jsbgdo, J3085J3900, SEGHME0E 90O,
5003900, 35HoEJO0 s BHRId0s (Romanika, 1977). 93069 35335600 x935bgmOl
3odm By 3IOEMWo s dBsdgMEo 58Mmbox®mJ3930 Jobgdolash Tgagds, doom

M0l 63900 s BYs30MOH Mo 0bEGMmbomwo Jwgdsbgdom, LobgwE™dG -
5690 900m, 05BN EHJOOMS O PMWIMHOEJd0m (Kironmorosckuit, 1950).

LodbGYo Fo3MMABIOPMODY OO 393350MboL Jgol boo@sRgdo sLsggm
5009635335600l Lsdmem  3MM306305L  93mm3bol  (Ivanova et al, 1963). dJ39o
396030350900 Bmbol gotywgddo (300-500 3-dg Be30L mbosh), ool ygomgeo
36 Bogmolgzgmo @Gyol booso MmdoboMgdls. Madm dsws, 1,800-2,000 3-%g, boswsao
Gmbo ool @yob  095379H-M3060L90M6  BHodl 093936935,  BHYol  LadGHYwob
R96Rgddo 159939m9LM 6050 063I3BHOBMEL 56 M EHODBMWL Fggbodsdgds. dzocg
39335b0mb0, 3500 ImEOOL X 9356900, §o¢035-F9boloL s gMMIgmol dmosbgmo, dmols
3530 dofjoo (HM™Igeroi B30l Mbosb 1,200-2,200 3-Bg Hs0dmoddbgds) s dgermls
3530 dofjob AbgogLo 605OYROMSS PORIMO. B> TS0 Fom FMS-0Jerml bosoyo
9653300905, 535l oM, 9Y309MO0 IBIWYJgd0 Tgo3ogl Moygol J39dL, Ys30L59e
B05oggdl. 9gMgm39, 9IMml  go30LGRIMHO booIRJOO 33b3IdS 9J. oL  BHyol
Lo®Eygendo Gyob 4s30Lx39MH0 605700l 3030 FoedmdL (bgody, 2003).

605099380 303066y 30IM(39L9d0L 33¢935 HoMToBHIOIE0 5©0YIBOL Lofiobs®os.
d096 sH0sbgdmwo  LdLEBHMGIO0 Y00, MEMRBMMo Bogmogmgdgdols
5953905 6050l  8030)Md59dBHM09g00LRD  gomoz30LREgdOL  MLFMIRGBO  gbss.
F05949e900L 535390990, 3030MmMH0DJO0L sbsMMGO0 Bosoydo s sTsE B0 F30MY
Bm@GH®09bGH00  3mGHIB30MM9©  ©o9BJsMm9d9b  Bosogol  obgz0maMgdsll s byl
399909096 99606056 9(39656gms 0635B0L 96 IMR3IL, ABLHIMMGMIOOm LOLEHOIS©
©3H05690mw 3500393H9ddo. 09939, d9BOMIo 1533990l 306MHMdYdT0, d03MMHODL
3905Do@ol  Bmbjgool  guOegdss  F9mderos.  Bosogol  Bogmazogho  g3gbols
9060856 ©5353H909dL, 96 bbgs [gomrMmgdob Jowgdmw 8339053 60309Mgd9dL
B05ogol  doMmGIL  godcsgwgdol  MHoL3OL @S SEMYMwo  Ldagloemo  Labgmdol
©MdoboMgdol 999300gds 39w9deos, HMmIgerog bol Fomdmdmdsls «derol bgenl.

AYob 50969, 51939, 990degds Booagol bEHM0YbEHYdOL G9di30609d5Lmsb ogmls
539300609090 (839bstgme  Ba®Bybgdbg BobdommMzsbyom  dosdo oo,
BobgMbols, 96 oMol s woabobol oG Jo0m, 6EHG0gbEJOOL 0IMdOEODBI309),
09930 L¥FOBbYE 396906035 MBOIYMBM 5POWL 5300GOM. BoJBHMOM0Z5, 3360l
Bgs30mHbg dongwo  Lmdagbool LEH®WJGHMOS F933w0E0s, Fs0wgl  bm@cmogb-
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39036, 29bLs3IMMIMGO0m SBMEHOL F0bgMogdMIb  5I3BH0MGdIMWo 396569900
Lobatygdeme (Vitousek, Walker, 1989).

A™gdbobgdol 30mMddT0, d90dgds domEHYdol 5Bl dBom sdgEoMmMSE0s, b
939659, 303MmMm0BJIOL s B3dBHYM0gdOL  45dmygbgds. GHMJLobgdol FgdizoMgdols
3990099, HYoL 950960l HYgds 89Jdbowro MsbsloBMYsMYdJO000 Fgodergds. deenm
1939L0IM0 PBILEBMYSOMGIGOOL b0l Bgs RIBOL sTsBgdom, Mmdgerdos
DMAXIO BHowobo, 3033mbEGH0MGIMwo gBml Bo®Bgbgdo 96 Lbbgs 3mb;396¢®0MdMmo
MmO96mwo  bogmogmgdgd0s  JgMgmeo, bdoMs  sBdsmgdl  Lvdagbool  3MmgLl.
L939b00L FgRGOBIOOL MO30@IB 530WYds FGlAEGOI0S SEROWMOMOZ30 Lobymdgdols
d9Pbgm0  IMRA300, bl MMMGdom 03 Lobgmdgdol, GmIwwgdoz bgdbgdeosbgdls
0b03L.

50960L 3GMm39bd0 93560 JoBIBO BOMIMOZsBIOMZ67dS S BHYOL 5D
23bJd30Mmb06Mds® 93mLOLEBHYINL 3 olbIMdL. vy 93mboLEHYFST0 FMSZ5ERIOM360
0MWMP0IMH0 MbsLEBMYSMGIss, 3580b WbETsxBHo s bYI3gboMo ©o0bsdogzs,
153969 ME, JOMT6)MD 535300609 SIMBBEYOS. HFoLMBs3Y, Fomfgmen
0965 5009335300 LBLEAHMHEGHOL LEHSdOWIMHMDdS, MYBs0, LoM®MI) s bogmuogMgds.
033> 50EI6s, BMYPo, MFY39H dMboGMOBEL s LAHMIHYFONL 33O IOIOL
dmombmgl.

(300093905, OMI 3900 395303 06030 MH0  Lobgmdol s0ygbols
Mmoo 93mbobEgdolomgol. gl 3OHMmEglo MRO™ 9B SHBMmEGHOL dobgMowgddg sGol
6096306900, HMIgdo3 LYTYMMbYM 3565993HMGOLS s bgygdBe F9O FMm3z56
LobgMdGBOLM30L  45dM0Y9bgds, s MMIwgdo3 wbosymxzm boswsado SHBMmEBHLS o
3mbRmOBgs  3m6396EGHMoMgdIMoO. 31939, MRM3909YMBOE0s  dbgdol s
b39g30830M0 93965019900l F03MOODBIOMIb 3953806MH0 @S FsmO MO SPWEYIHOL
36MH™m39Lo. 00 Lobgmdgdol J0TsMm, HMIGILS AbRO3LO BbJ30MIMO 5EMOdMEIOO SJ300
(6BMGHOL  @BSEBLYdS, Lmdigbool @MML  sEMgMwo s IRJIMGOMEo DO,
5985939605690 gdol s IOMbggdol d0Bo3s, WMTS BJL39d0, GMIWOoMS3
3035dG6 booogl 9M©393L s 5.9.), 5Bl MM Fgodergds sJ@oMGo Joymds
2obal  9300909w0.  965¢MA0MM, JOMOMIO  Lobgmdgdo  (93mLoLEYIoL o
0965L5BMPsMGIOL  5M53OM3MOEF0MO  HBgdmddggds Foo d0MIsLBY) sLYJbOL
36MHm3gLdo 9godergds 360d3bgemgsbo oymlb (Walker, 2005).

0635B0mM0 Lobgmdgdo 50y ool 3Gm3gbol oM™ 5dBHoMMo bgd0sb. sbgmds
LobgMDgdTs 93mLOLEAOL 3GMrMELYdDY MBS FMobEObM gogwgbs. 9dwosc M 56
dom, 6MHmI 9335mb  1533900L 0603, 605IROL  LGHdOEIMMMdS,  BosIRoL
956M00sbMds, bsbdMol LobdoMg s 30M39oEO  3OMPYIBHO0MWMBS? g SbYd,
50960L Boddgdo, g sboeo FodBHMEMO 56 Mbs MYM3gdIXZYM™.

509065, 9MLYdIOMO®, 1YJ3gL0sBY dMmJdgEIdL, Boa®ed EFbsOos, 93mboLEgdol
36MHmEgLbgdo 93009  293wgbsl  9bgbgb  Lmdigglogdby.  FMOFem3zsb  I3gbstrgoms
LobgMdGdIOL EOHMYBOMO Bobo33gds 3mI3WYJuE 493Gl bl g3mLoLE 9oL
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36MH™m39L9dBY, o IMEOOL, BMYs, LOBsMEOL FoMgdOL ABJOL sT30MGOL s 533930l
bgdobszmdmdsl Beol (Vitousek, Walker, 1989).

Mgl dofol J39d 808obscy 3MHMEgLYdO  MAMW39dIXYMRBO0S 5B ddls
Bogergdo 3609369mds 960390 (BIOEGHO0DBIE0s 96 BGHId0W0DOE0s, FoRowOmMs),
503960l  3OHMELo 3O  FoM0TsMmmMYds.  Boo@oRol  MMYsbobIgool 3938060
6050530L UGB MOMILMB, bogmBogMgds /96 BHMJLO3MOMDdS s 3BM39Wgdo s
379633560 9396569900, 5¢dm, 50ABOL [o®DsEgdol bogdzgwos.

6409900 3500@9H900L IRMIs300L 0bO3ZsBHMMgdos (Rose, 1999; Akhalkatsi
et al., 2014). 3500@5®0L 303sMm MMHJ0EIIO0L Labgmdol T3MIMOOIOMDS otgdml oligm
S0MEGHMEO 330009090l AobLIBOZMHZL, OMAMMGO0EsS  3E0ds@o,  $d0bo,
AM3maM55305 S bossao (Landsberg, Crowley, 2004), domo LoddomBmGO J0dsMMNYdS
6050l 803mMH0D M bM3MYdMD s 3MB63MYBHWMW ©s3533H3gMH0569dgw FF9MGOM6
(Hutchings, 2010). m®Joggdol 00glero 56 450030905 @S 396300560905 3969060350,
09 903mO0bm  bmzmgdmsb 3538060 o6  946905. olobo MmOIBGOZ350 3306
BobdoEmdo©L, sDMBHL s Lbgs B0gmogMgdgdl (Rasmussen, 1995; Smith, Read, 2008).
dfoxg mMJogs BOEOLs s 2sdMs3wgdoL 3gMom©do MRS ©dM30YdMIEo Too
9030600 ME Lmzmgdmsb  (Bunch et al., 2013). 5doG™d, MmOJogqgdo bm3Mmgdmsbos
SbMEoMYIMWo S IIMIOEIOINN0s  3500FSGHOL  30OMIGODY, Loosg bossyol
0905003963580  d03MmMH0b Mo bmzmgdos (Weston et al., 2005). 306360930
35003530l 300Md90d0  boosgol  Lmzmgdol  gobsfoergds  pH-ol  LogMzoom
bb3o0m05Lmsbss 93930060900, brmem  bgedobsizmdmds - bsbIoMywgdmsb,
SPmALs s BMbBMOmE (Kiers et al, 2011). 3500@530L 306MHMdOOL  ©IOM3935
B0sogol d9050a9bermdsls s GYol ©IaM9s30sHY 00mJdggdl, Moz F90dwgds
605050l JoBomHo (33€00wgdd0L BodBHMmMo 5©0IMBbgL, Lm3mgdol 3mI3gd@ol
3960B930L5L, M3 obTsxnEol 30MHMdgddo, MmMmJ0YJdol bLmIMGOMb SLMm(30530MYOSL
3965300390l (Wolfe, Klironomos, 2005). 599650, &HYol ©gaco@ozool 33¢0wgds
AYob 3960GH035MH0 LEAOWJGHOOL 3580GSEOL T933wsl 0f393L s Fgodergds 3ol
9m3y39L 256M99mb (3300 gds3. MOJ0IJO0 30 bLm3Mm35b0 SLMEF0SEO0L (33EP0wgdgdOlL
956396900 9d05.0mMJo9ggool  BHgMguGHOmOoMwo  Lobgmdo  LodoGmzgwml  olgm
36535 RIMMZ50  3500@5BHJOMbss  5@I3EH0MGIMWO,  BIMYMOYOOEsS  dBJbsG0  9b
Fomdg00, 53MMo Mmoo s bsmgwo Gyg s 30093 Lb3s GHodoL Gyggdo
(Akhalkatsi et al., 2006b). obobo bdoMo 23b3090s 306043056 Bosoyby, GMIgeros
9m0393L Yol 3069430l Boergdgdol GHgeo@mM0gdom, L3I0 S SVIMBOZEGo
Logo®mggenmdo. 3060J30060 Jobgdols 9dmbg 3500Fs3H9d0, J0MO0MSIE, ©ILOZgm
LogoOM39eMT0s, 9BHIBIMOEIB MoFol BPsmgerom (Nakhutsrishvili, 2013). xs35bgmols
B9pobby,  PmdsGgmOL  Jgool  Sws@m  ogmdmdo  dggbsdgms oo
96535 xR9M™m360000  200Mm0MBg35 S OO  MMmEIbMmdom 9bIMGH  Lobgmdgdls
390393L (Akhalkatsi et al., 2009). s08mbogargom Lodo®mM39wmbo 306930560 35d0@9EH00
9306  5@POWL 0353908  JoOmEly  @d  3dbgmdo.  JobBoyol  Ggyombdo,
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©9MBoLHYSOML J0sdmgddos 3060J30060 Lodsm s Jobgmdo yz5Meol Msombols
bmg3. doersdo (Akhalkatsi et al., 2014).

5d90056 g98md@0bscrg, 306930560 HYolb IB0BYdIMWO 3500¢3)9EHJO0 BP0
MmMJoggoom s Ubgs agmxzodgdom (Piqueray et al, 2007). Usds@onggermdo
393033909090 M0MJdol Y39ms SO0 MOM030 MOJoJoL Lobgmds Log®mbgdos,
BOOM3MPbMMo  B90mddggdol  godm. MM MIMYMBOMO  RoJBHMOMO, MOLSE
35003530l 296500370905 350mofi393L, Log®mbgl  ddboll mMJogsl  Lobgmdsb.
337300l BIMREgddo, 0b@030©Jd0  M30MYOLs©  F3oMEIds s  obobo
056036 2500539bgd0L  4BoBgs, dM3zgdol, 35d0@E9BHG0d0 d39bsrgms  TgAcMI3gdOL,
605530l ©sd0BIMMGIOL, ABOLY S JoBLOIBOL bsygdMIYGOOL, EHYob AsBgbz0l, dofols
93655300, YYOBIBOBIE00L, 3e00To@Ol (3300 gdoL s 5.9. 5dm (Akhalkatsi et al.,
2003).

306J30560  358035@JO0L  ©IYMOI30S 8393 M39300M©I0S 30630560
LOdSEMYOOL O MTO3905L, o3 LHMOIRs® o M39WlsBobm©  s0LbYds  obgm
LgbLoG0M, 06035FGHMM LEHYMOJODBY, MMYPMOOES MMJ0YJd0. 58 MZSEBIBOOLO,
306d30L 356090l 93mmyomMo 9JudgMBHoBs s 3690603 oMgdmBy sOLYdMEO
BOM3MYbMG0  Bosbols Fgzzoligds  203agbsls  sbgbl  MmMJowggdol  Labgmdgdby.
306dJ30L  39600gMHoL  LEdIM, J9MOMbBsGMo bosergdgdom, T3gbsGgm LogsGL s
Bosogl §996L. 3009356 BHIOOGHMM05DY, 396009MH0L 3930, 5580560l Bgdmddggds
35003530l LEAOWJGHMOSBY 33w0EgdgdL 0fi3g3L o LEbYMOOL  A5TIYGMBSLS O
Bogmaz30969d5Bg Bg8mddggdl. sOLYdom0os 339bsergms Lobgmdgdol s 3500FsEgdols
LAHONIGHOOL F0dsmgds, MMIWol Jgbobgdsz 090dw9dsg9096 0939630 JIL o
o630l 300630390, MHMI  mEMJog ool  3MbLYMZ305BY,  BMIgEog 3063056
93965Mgms  MbILIBMYPSEOMJOGOT0  EMI0bOMGOL, 0BOWBMB.  3500GH9GJd0 09360
MmMJogom s b3y 39mx3039d0l Lobgmdoo bsdmgzbos gomzwolgsGml 306d30l
3900960l 3089356 M9a0mbdo. ©IEMREOLHYsOML 3060430l Lsdsml ©MTs3905
©50Yygdmwos 1954  (ewosb.  HeidelbergCement-o 2006 {ewo@sb  dm8smdls
Logomzggermdo,  OHMIGoi  39M0geol  EILOYIEgdol 3909y, 395003)0@gd0L
50290055 ©063HGMGLgdME0. 3M3IOE0MO 930 MYRO0L FIOIMOMEMY0s S 30U
99b3MBoEooL 989G MMJ0YIOOL LobgMdOL goddergmdsbg s boymB0gMdsby o
393096l sbgbl. Gyob d3bgdM030 35003)9EJOOL LodMsgdom, IER0bIds Fomo
LobgMdgdOL LAHIGHMLBO s Fomo 3MBLYMZS300LM30L M193mTgbEI3090L F90dwYdsgz9d9b
(Akhalkatsi et al., 2014).

535Lm5b6, BHyob LOIEo Bgb3s O A9OFoMBJOIMO dM3905 B0SIROL 3HYbosbmdOL
53562358 0393L, o3 IMm390E BHIOOGMOM05DY bLm3MgdoL SMLGOMDIL LogOMbls
mddbobl. 5356 30, TgbodEoms, LodmMmEmMmE MOJ0IJdoL IM35¢ Lobgmdsls Jgmgdbsls
Loggdobg (Weston et al., 2005).

abasgl 306HMd90d0, MOJ0Jgdol dbmerm@ 6 Lobgmdsls Fgmderos JgoboseBmbmls
90005306 35003 o@0: Anacamptis pyramidalis, Ophrys oestrifera subsp. oestrifera, O.
spegodes subsp. caucasica, Orchis morio subsp. caucasica, O. purpurea subsp. caucasica, O.
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simia; 99650 g™, MHMIgEoE 80Wo0sbs@ Q9650 gdMw0s s TGO Boswoyom
560b Fo6Im9bowo, Loghmm 56 Fgoiegl MmMJowggdol Lobgmdgdl (Akhalkatsi et al.,
2014). &yol 0bGHIBLOYMTs FOHST 3500BHOG0 dBIBsMs© - TF0d0s39©  Tg33oy,
G39oE dmzerg bggdoligeb 99agds s Loss 439w sbg domoeos 3oL gdudmboios. g
d096 6929530M 2930965l sHgbL MGOJ0wggdol dbmerm@ 6 Lobgmdsby. OIS
005, dIM5o dgwml dgmM, J9BsmgdIM  1FHY3DY 06EIPLOMEGIE®  WI0IIMYS
M6J09900L Y39 Lobgmds. gl 99093900 30DOmMYOL, MMA 35803)5E0L JEYMISMYMDdS
@5 3oL 9Ju3MBoEos BHYoL 39MGH03MO  LBEGHOIGHMOsDYS TIMI0WIOMEO O
39309bols  sbabl  bossgol  Jodo®  Fgdsaabermdsbyg, Moy, mogol  dbBGO3,
903060 ME bmzmgdbg HBgdmddgogdl. m®mJoggdol sOLYGdMdS ITMIO0IOI0s 5J
3060Hmdg0DbY, 35003)9E0L dogbom (Weston et al., 2005; Wolfe, Klironomos, 2005).

50009650, BHYol YAMIE0S 3500GSEHOL 39O G035 LEMWJBHIMSL 3300l
390dgds 99353000 90Mm©gL  Bosogol  goMgdm  (33e0EgdgdL, o3 mMJ0IgdoL
9520momBg  2odmBbEs, LM3MGOMIb  Tomo  SLMEFOSEO0L  ALRIZLOE. TSl QOMY,
3500353900 gobsmgds s dMm39ds Bosogol 33e0gdsl 0f393L s 3H9b0sbMdIL s
90b696oegdl 5930609l  (Kiers et al, 2011). bosogol 89dsgbermdsby  sbgmo
B9393wgbs 0sbs EHyob Bgbz0m05 39B306MHMBYOMO s 6050l FEAMT>MYIMOOL
3oL Ix MBYLGI S BoFOMMS oLO 3530FSEJOOL sYIbS.

3.4. pycemols bseolbbolb s ®smgbmdol smggbs

AY9ggdo, 65 mdds Mbs, 50odPY39® ML SLOYEGIL oYM OGO
30OMEMY00L Bogombdo. OGHDdMOZs S 235¢3056Mds BHYoL ©935MA30L JobgHo
bgds. (3bsos, 9MLYIMIL dFoEM 3530060 BHYggdls s gordgdzdgdol Hywol
bocolbl, 3ygg9d0l BL3MMIEI 35300MLS s Yol MoMIbMBdSL s 3HY)gooL (33Ws©
393006Ls s 6535000L  379©T03zMdIL  ImEMOL. Gyol MLMOLYdO  ITMIOWIOIW0S
060030056 30MMIGOBY 5 LobgMdOL Sb53BY, bosIPOL FHO3DY, 3w0dsd by,
dommM30L ©9:50890L5 s 9500 d9gd3MgdOL Lo FoMHMqdgdBY. IE0BIMOL 5 HYdMb Fgdstg
AYggd0, DBMPoI©, NBOM  Foowo  bs®olbol  flyoom  2odmoMbgzs, 30O
3G gMbsGHowme dofiols 6533000909 9GLYdIMWO 3Yggdo, 3065000 SeEHgMHbsdomwo
dofjob 6533900900 LMmREOL FGMObgMOOL, IMGHIGEMdOLs S ILEBEGdGOOL doge
99B3@M5BHSE0L FMEPolLAMBL, Mg Yol LymE3gLMb Ws3sd0bIMMdgdOL TgMgzol
SE¥SMMISL  BOHOL.  3HYggoo, sbg3g, b0sIPOL  GOHMDBool s  1YdgbEHJOOL
©5H056900l M90Sl MHYMdL bgenl. bols bbgoolbgs Lobgmdsbs s sbogl,
bbgoobbgs  Hodol  bosogls ©@o  BoMmzol  Mgg0990L  dmeol  BLGo
MOMN0YOHMJIggdol  Lsgombo  x9g6 300093  FMMHgbeoggdgwos,  MHob  4edm3
36OMbmBIOOL 2539900  FIMMMGdME0s. 3939, SBO®s  Lb3oalbgomdss
93790 fyawolb 65350l dgbsBmbgdols Loddgdo GHyggdol Gmerols Tgbobgd.
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09MM0MEo  M350BsBOHOLom, Yoo  2obsbgdso  MLMMLoS.  BHYol  smEYgbols
Logoobdo fywol  dofimgdols 3mEHgb3ommo Gmmo bsbaMdwogzo  ©s33060398900L
3909250 b 2odMm3wobgl. 2530w gdom 39malo dMLsBMYIGO0 s TJPMPYO0S
Logo®m  bbgoobbgs  spagbomo @  FsGmz30L ©mboldogdols  Fggagdol
3990bSM3GE0©, §14oedMmTotsg g0l M35cLOBOOLOM. 51939, OOl 0dob LsFoMHMIdSG3,
™I §yeol s GYol Logs®L FmMob v390m9L0 35380600 0gml, MM 53 35300MTd> FHyol
50960 36MEqLL bgaro TgMFyml. Dmyogmmo J3996olmzol s6ogsbsbergds (56 bgens
3obobegds) dofold3zgds Fyomrmgdbg ©dM30YdMYgds LgMHoMBYIMO FOIMIEYDs,
MMIgwo3 300093 MBROM 259(3530905, MMPILSE U BoMd0 58MmOfIMgds. 1998 Fawl,
MEM35 939949653 fgaols LEGHEMILOL 6 LodHoMol 3OHMdEGTs  FodMBEIIL (Mo
399obbdmdl, ™I §gwoffodo momm 5©sd0sbbg 1000 34906 dg@mBg bogargdo
M9bmdoL fyseo dmeob); 2025 {erobmzgol, gl dmbszgdo, Lo35M9MEME, JS0BOEIdS
@5 G Mogbgl 56 J399obs FgMgHm©gds. Loghmm x5380, oMM, fHywrol
439e5D9 0O MH5MY6MdS LM M-5dgOBm ImMBsgEol LoMfys35 godmoyqbgds,
05658 Lmnms Lsbdgwo Fyseoi dowosh 360d3bgwm3s60s. gl 3BIMdETgd0 30093
MO 20003530905  9mdsz35wdo,  OHMEILsE  dMLsbergmdol  BMHoL  3GmEglo
B9 gds 5 MHBIBODBI300L FolidEBHod0 Fo0BOEIdS, bmem 30dsEHol (330090
Boargdol B5309dMdsLY @ 3353900l LobdoMgl 2sdmof3g3L (Dudley, Stolton, 2005).

AYob  $9o0d993690900 3609369 ™3z96  493egbsl  9Bgbgb Fywwrol  Bsgool
937900 905D7. ©D0sbgdg BHYql, 1939, Lo3gPgLM Hyowrgsdgmao 59d3b, dofols
LOgZMOL  GOHMDBOSL  9930MYOL  fgoro o, I, LYOTgbBHIEOOL  3MHMEgLO
9090bsmgmdl.  69d0ldogMo  Logddosbmds, GmIgwoi o3 30MMBJOL 5O 033l -
Bo®Bgbgd0ol T9a0m3z90s, bobdo®o, dmggds 96 LogbmgMgdger S0 gdsdg 3Bgdol
3993965, 9OHMBool HBOHEIL MHymdl bgamls. §ogwlsEozdo ©sddMowo bossaols aodm,
LoMHyogz0  Pgowo  Fgodgds  godmboaggbgds  zsGolo  aobgl, 96 dobo
398300336030l 360d369wM3560 Bt} gOOL A50gds FobL Lo FoMM.

LobgMOOL  2oMPRIBs MomMJdol BB IFMIOEIYdIE0s oo MglEom
399653 q00L  MbsDy. Mo s bsbgzMe Mo 93mLolLEgddo Cglien-
Po68mddboll s 50BMbs3960L ©933000MYd0L Mby 860d36qwm3bs Mm353806M©Yds
Bosogdo fywols 999:3390mdL. Bossol 3gbosbmdols 99306M9ds 335¢3006 {enrgddo
939650l LEBHMYLME  FEYMTIMYIMBOSL  Jobs30MmMIGOL, G535, Mogol FbMog, ™mglicrols
509bMdolL 89930609058 s boolbol ©sd390mgdsl 0f)393L; bmem bsby®dwog
33900356, dglodms, GHIORMMOL 835635, F36Mds O 3gbsMOL OV33s dM3y3zqL.
95306, OHmEs BOHILOMEo 339669 335035006 M39m ML TgamadrIEo s {Mdgwo
53913900l LsdmsEgdom Fgderos AMbEOL figarol Jghmas, 2513039dEr0 MgLEro
50dmbs3960 800sbs 60ROl Bgs3omIe IMHgdo sOLYdME Fywol oMoy bgs
©59M30009do, OMIWol  MomEabmdsg omddol  Jomeosbs  bsgrgdol  Gom-
09630055 256300390 E0. 5MH0E0 3500FSGHOL FM535¢00 Lobgmdol 50dMbs3gbols

0593300060905 2596909005 256M98ML  SMOEMEIMIOm, BoOE 90MbY(39690L 339
3ML9dME BOEILEOWE F39656M990mb 335300 36396300l gBom Mfg3zm Focgdmdo
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5ML9dM@o Hyarol JgBrmMEo 3653050 GH9bol dm3dmggds. dgmeg dbMHog, sGrowen
39M99mdo, 39MH0MEMWsE Jd9dmnbzg3000 MBS OO MoMEIbmdom  bowrgdds,
dglsderms,  bggool  0b@gblom@o By ©o  3MmOM™oL  LodFoOM30L  BodYds
396530603, Gog 23530l 2563gMmEMGOOLLL, 3MmBGHIBE30Gs©, 9BV fywol
MH9LOLOLMZOL  LobgMBSMIMOOL 3639630 s g35¢30Lsdo, IFgMIdOL o
3500M969d0L 06939930900L5T0 FoBOO FMHAbMBGEMBISL 2530393l (Katz, Brown,
1992).

09360 YJ30Mwo  FIOMEMA0s  30doBHol  33w0Egdol  0dsMm  Y39wsbHy
LgbLoEOMMO §g6MTgb0s. Az9¢30L gxi3gdEOL TguHogwrsd Mibm bmbgerdo (7rigonella
coerulea) 590o3w0bs (Akhalkatsi, Losch, 2005), ®md 6936m©MJ30wo 390H0m©obl
LogOom  bobaMdwogmds  goblibgegqdmer  gdudgModgbd ey  x3MRBgddo oMol
05630sM0  0ym. 0MI3S (39390 BIBMWMA0MOHO  3oDgdol  bsba®deogzmds
3900M90d. 3350308 3060M0Jdd0, dmbomE I3965099dd0 obIBAMAI039dwo oym
9ol BMOHI0MGOOL BB s F93E0MYdIMO 0gm F93LgdoL BoBs. T9OIRIV, 235¢30l
3060md9g0d0 dmBsmo 939656099008 mglcrols dgocmg sl LHmMgo 0glicrols dg3bgdols
73oBoL  bsby®A03mdoL  gd30609d0m05  gob3oMMdGOMEO. 350303900l  BHgLGHdds
@55LGHMMS gl FMbOBOYds: 23530l 3063900 BsIMYS0dgdo  Mglergdol
390303900l 96560 BsdmMbBgds 3mBGHOMEL s 3H9bosh 3omm™mdgddo ImIfoxzgdmwo
09L9d0L bsEPMYoME Fsb39690gl. 490303900l MBsMOL OJ390009ds, Tglodems,
339%¢30L  BgaoBHom®ds  9x39dBHTs  @odmofjzoml,  Moysbsg  mgLerol  bsdolbo
R0DOMEMaoMmo  dmIfonqgdol T9gogaos @S ®gberol dg3lgdol FBsBsdo FooMgds.
AboEmbgos, ™A 9du39MH0dgbEHol MM, FIWw3gMWwo BIBMWMY0IMHO BsBJdOL
bobaMd0gmdsdo 35M0009wMmds  250M3w0bEgl, Mog 0glrols bsdolbbg s dobo
390303900L bsMBg FMobgbl 353egbsL.

D9gowo, bbgs x0Bozmed 256M90m BoJGHMMJOMD ghmo, 9603369wm3zs6 MMl
SOl  MgbErol  om303930L  3OMEgLOL  0boEosgools @S  5IMbs3gbols
396300560900Lm30L. Mglicrols JogH {gwolb Jghimgs gowm303900L Lsfiyolo LoxgbGOs
0gbols s 6oosaol  Fywol 3m@GH9b300gdl MmOl  s®LYOdYIEO  BB3sMdOMSS
396306MdgdMo. 9§9gb Fod8MmIO0bscg, 90IMbs3gbol ©s8330MYGOS  3ME3MGEHMW
5Q0bBy  Jgloderms  LPBLEAMOGOL  fywolb  3m@gbgoswom ogmlb  dgbLmmo,
MOmdgwog  960036germzbo by 2oblbgozgdmall oglbeols fywols
339630500 s 2503039008 3MMELdo fyrol Ggm30Lgdol 0b@Egblogmdsly Mbs
3obLOB3MO3L. 7. coerulea-ll MYLEOL 2o303900L boby®AIE03Mds, 3MbEOME ™6
d9smgdom, 8600369wm3zbs  0BOIdM©Y,  OMmEILsE  LdLEAMIEGOL  fywol
3mB9bgoswo  -0,5  8ggo3sL30eedg  d30MEgdms  (Akhalkatsi, Losch, 2001).
690 0Mm@s 565 FoOGHM M350l 2odmbgerols MM, s653gE s0dMbszgbol BEOU
GH9930. 59 (330gd9gdds, JgLodermd, @osdfY3z9@0 Mmool Eml  ¥4969dsdo
50dmboggbol  ©933000M9d0LSL,  MoEYBsE  BosIRol  BgsdoMol  LHGsxRs©
399 3MMdOLLL, Hywol gR0EoEOL OML, IM3Wg Mool MEs LEMILME 3060HMdId0
50dmBb9ds.  J90dEgds,  LYPRLEHMSGOL Yol  3MmEGHIBE0WDBY  WSBMESEHMEOOWW
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3060md9g0do dgboliogero Lobgmdgdol dmmbmgbowgds d90mfdgl s 49bolsBEOzM™U
bE3Mo 3583969090, HMIGeoE 3smo 0gLEPOL 251303900LM30L 5Y30EGIGE0s. 9
30,  3w0353)0L (330 gdom  godmf3gmwo  bossaol  3H9gbosbmdols  dgizwols
99900b393580, LobgMdOL A5MBIBOL dBYEOL 3OHMYPBMBOMYdOL BodwseEgdsls 0dEg3s.

LogdoMM39wmL $H0EMEo MJROMBIdOL MIgEHILMdS — FoMsdo, 030l Bgasbo, doqs
@5 J390m  JoOmeol  bobgzmo  Msdbml  domdgdo, dgubgomol  JugHmzodmeEo
3500353900 s bbg. fywol Jgbomomer dsmopal 9go3ogl (Nakhutsrishvili, 2013).
5303™3 boergdol MHomEgbmdol d30Mg (330 gdsds 890dwgds 353egbs dmobobmls
o d0MmEMyome 3m33mbgb@ by, MHMIgEoE 98 d0Mdgddo 15339008 s Hywob ozl
@5 969MHR00L dEGIMB35L 2965306MHMBYOL. d3965M0OL MY3MHMPMJ305Hg @S 53 93mBOLE oL
Dgemom 9mBsm3905Dg 3er0ds@ol (330 gdol 353ergbols dmgerol dglogdbgersc,
3608369035600 396906030 d5¢sbLOL o9bs, MHMIgEoa Yol odo@sEosts s
LobgMOOL  A5FMH3eGdSL FMEMOL sOBYOMDOL. B0YbgEo350 0dols, MMA SHOEME S
Bsbg3Mo 900N Mga0mbgdl bdgwgmol dmm0sbo BsMmMMdOL Jglsdgo 35300, 53
LoLBJdsdo doe0sb 3MES 339355 BoGIMPIMWO JEMOSMMO IMOMIOL 9539dEHOL
SbobLBbYEs© @, TgLsdsdobo, 53 8603369em3560 3MMdEGIOL 9sFMSdo gl O
D30l 9903)sbU.

AYol s0a9gbol 3m@GHb3oMo Gmemo Mbps 2sbgzobowmm 0bwogzgoswmGo
3990mbgz93990L 0bgE300 s, S5EBIM, 31939, 3MIMEgLOL bsbaMIog 396OL39dE035d0.
LHOoRs© FBIO©O 3sbEo30gdol d94dbs 653egds L35I M, 01g 5O FM03M39dS
bscolbbosbo  gaol  Lomsbom  MHom©gbmds.  LOMW MM  odgbgdm s
oM Igmes GHYJgol 30 Lgodgb@ol, ©od0bdMMmgdol s 9OHMBoOl WIMGYY-
WwoM9ds, BMYogho Fgdmbgzgzsdo 3o Fywol b65350Bg Bg0mddggdss 89w9dwosm.
Dgerol  ImHmgdol  50AgboLsl  Aobsm3zseolobgdgeos  FsMmMEo  3Yyggdol
D9393w9gbol RodGHMOOL F9d306M90s, FoQOMI©, 3MLOFOOM 2BIOOL 25Jdgdom b6
smM30L 500l 3933¢0m, b399Wgd00 s Lo ®MYbsz M LoliEgdgdoom.

2005 feools  936Mo/dsolbdo  Lodo®mggewrmdo 3dodg  bogwgdo  ogm.  0dogro
A993965@ M0l BmbbY, mmzwol Lgbmbm@mo bmdoL MgEsdo sHYygdol Tg9As,
3513000 HYseE0EMd9d0 ©s0fym. 8936 F0056 Ms0mbdo 99fygeo s M3sMEMBO
Bodmfzs. 30603900  Bo3ombog®  Loobgm®MTogom  sbasModdo, Lbgoms Mo,
Domdma9gboos 35335L00L g3mEMgaombols bsdogg Jagybols LsobEHgMglbm 3MMaAbmbgdo,
930bobFHYIgdBY, dMbgdMmO30 MHYuMYOLYdOL TM3MZ9dsLs O 93MmbMT03sDY Jerods@ol
330 gd0L 3m39b30MH0 Bgdmddggdol Tgbobgd. GHYol s s3I0 93mboLEYdgdo
9600369035650 8903300056 1O BOZ0L Mbob s v0(g396 Bgdmm,
Bsbg3M9 MIBbMUBS s MEIBBML Bo0Mbgdo FooBMYds, Bobstols obgds d9d0M-
©9%5, Lbemgwol  JgObgmdol  3MMEWJEos ©I03WgdL s  FgEbm3zgEwgMds
8603936903560 36HMdgdols 0658 50dmBbgds.

39335b00L 394obg56m9d0l LHmsxz0 ©bmds Mmdgwgds. dqlsderms, 21-9 Lsm3mbols
0l 34ob356930 LogMMME FoJML. gb LYOOMBME A53gbsl IMobgbl dobs®ols
65350090%9, 30650056 dY0b356900s6 dm@olL fgsero s ol mdoe s FIMow
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