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F0bodgdatay dmbmatoggnsdn gebbogmynmos sy
00b2omL Mmool ols dggamgdo, Gdemgdng @odma-
3708 38gn0bmemmgnnéo dgommom. sbgomo dga-
0 mEos 8 0bobo dotomsewa bodsbg-dglbgor-ze-
30bgmdo, g39dm ©d dos Jotrmmdn 3gostgmal.
3omgeb dbmenmo 9hmns demsbbols 3gemols htho-
o bofogmdo. 63dhmdo/zedmgds dmddeoms dm-
0 Grgbomoggmol bedgabogthm gmbronls 36rmgdmols
0x30600bgd00 (3Mobho Ne FR 217120).

s6rdgmemmaogo dgaamgool Bglbobgd dsbsgms gob-
bogrgmos  Johmbmenmaomow. 296 dmEgdnmos
JH3goe-0Gogdbols  Inmantol  ©hmol  mgmdyho
dgamo-badmbsbanemo: mabgmols bgén, dmostgomo,
(H993etsls 3gemo, bognzdoggool nosbo, dgdzgoo, ga-
309G HYS, bOEOMRMG, dGvEmol MmEzmes (g-
MRl gmo), J3oEbgamgon, ats3emosbo gms ©d
mOoncols  badstrmazsbo.

39903 d3gor03do Begdymos syymteebywn
30hnt0l gdmdol bodstbgdo s gobbogmemos be-
do dgaamols 3ogmobmemmgon®o  dgogagdo. gbgboo:
300000l ymdmsbo, g30¢e3b0ls S mmazomemoly
gotmbgdo. dgbody befoemdo 30 dmyzsbogmos dgwg-
B0 39HNG0m emIGMOMgdTmo gdabo ymtembol
Vb0 badmols dogmobmmmaantn 33emgzs. dom
BoG0s: Badmbobanatn Byt 3emoygdo, dggbols ymer-
dbo NeZ, 390960l ymdmsbo Neb, dgcgbols ymtmsbo
Ne10, ;gortanfigatamls (6oatsBg30) ymdmobo NeZ,
0babay®ol ymdremsbo Ne3.

Jgbfozemoe dgaemgddy aodmaamgnamos oM dsthm
3OO 396900 © Fntadanols Jogmoglo, srs-
dgo o6(Hn30dHgd8g 9tbgdmmo bgdolbdogiho mergs-
bamo bedmo. dogomomag, dggbols Ned ymermbols
JoE3ommgdmols batgaaamBg, bol 3mmmaygoby, 3o-
momgdle o Fomgody omhgbomds mtgsbymds
b8m703ds dgdo 3m3a30b8 o 3rdamazals dhthooEngdol
o) ©0d ool stogho dbetrglh. o bosbegls Fo-
dmoggbl badstbgdols 33emg30l dbogmo s sobag-
Foamo dgommo, Gmdmol 39dzgmonms, dntdemals
0 bbgs sérdgaedhgdol gothws, merzsbnmo bedomg-
00 dgobFogamgos doggomgonmols hebhbols dgemgdBdy.
bFmg dbgods doamdsd gedmsgmobs ols aadho,
™3 2096 300003 3H3gee-060gdlol Sgtomodo Bmga-
200 d0E30mgdTEN0 MOENm 0ym  ddBS30d-
@0 o bodotmazgmml Hodohmeody gl Hivngod

3"dgIgdMEs  3ggbIMn  JPEHntl M™Y.
b0dmgo0l  96030bmEMmETds 331393 OEO
obdomgde  goagofios obgomo  alzgbgools gedmes-
6590, Grademgdog gbgdd dEMYOMNbOMI dgthnmeonls
bodmbol dbmgomols Hodols oagbsl, doggomgds-
ol 3 dagmzols bgBmbols goblsdemgsl, ssdnsbals
33900L M0Eombol gedmagmgbsls, dobo osgsyaly
o bbge Neddege bagombgdols 33emgaoL. gobbogrnmo
™0 dgaamols Fglobgd dobognals 9bagmeBolbs s bobog-
B0l 993900 dmyzebogmos demgm bed mszdo. 3gledy
0390 - ,,bOgoMZYEML dMY dEIBROM gtrnmeoals
30angMg3MEManIco 3oMmogon”, bohggbgdos, ¢hmd
dogao Mg 66062ml 3ghomdo bogdethmggmml
OIO0HMO00BY  3E0dodo SoMdgd0  ZoEeEgd0m
0BOM OO0 S brdom 0gm, 30Mg Mgl dGob.
LFmGgo dbgmds 3amadshds dgaiym bgmo dofjoo-
dmgdggdols 3dmag® asbgnmatgdsls Grmgmeag do-
Jo, obg Ledebg-dgbbgm-2035bgmals dmals Brgz0mbgddo.
3030bstgmds dmbobemgmaonls dogtogns donl3gb.
a06d d0ffom3mgdggdols, sy dMnbaml bobol
3530060 bdIgNObyM Lgdndbmdsdn Fodyzobo oth-
30 beogds dgoynhatgmds, Gobog swabhntgol 3000
dgaamols mzebyem dobegmodo sgdmhgbomo ooy~
oo 8 MO0l 3rmEdhol bodmgdo. gl bogombo
IHOTIOOSS gdbbogamo dgmmby ms3do - 0000~
300b0ls bodgn®bym bogddnsbmds vty dEBOML g3m-
080, 6, Agbmomg 0030 §dmabgds ded0sbols ym-
930l 0030L907MdYoL. Seanobmenmao™ds 33emg3ed
9310039 30d03em0bs St dMNbOML babols gmbm-
0306235 30emma00l 36300006960l gH3gd0. 030 PRIM
3damo3trn Mbs gadboatnym dggbntn Jumintol
MU, rEgbsg 30330emadnml bodsdmbdo o¢wbobgb
30613900 EbISMYO0L 933m00dgdl. ©o©agbogmas
03 bod3Mbogmm 33gbsatrgms Lo, Grdamgobag sy
30b2omb bobsdo vadasbo 0binblondsew dmobdst-
o, 35303 ©EM39bgm  §obmazdtdedmmmznsdo
3008y 3mboggdgdn o6 oMbgdmol. glgbos, dsgomo-
00, dgmd3s, mmeg3sebo, Pbtvzn, 3303 3G03HMa-
000.

Lbod37ebogmm Jgbataggdols mz0lgog00seb gedmadwo-
Bothy, aobboarpan 3gthamdn g3gareBdy ao3thEawmady-
@0 ©EO03dYd YrRnms 3as-boffaragol abggdisngdo,
619335()0B30 o dgamdnbormBo.
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33935 3030bstgmoms  dmms  rbmeggamol
96mzbnmo  LodgEboghm  gmbool  530bsblno
dbstrsggtom (atobho Ne FR 217120).

0@ JoEEMmodl grbom Logdotmggmml géhmg-
Bemo 3897dol vdobobnmegoobs o bognbsblm
3obymaz0mgo0ls 0obsddérmIgmadls dboérdo wam-
dobo o obdotgdobmaol. domoghgdsl godms-
bodogom vghgmgg 03 dMJgmmmagool dodotrm,
GMImgddog vy dG0bzomb dgamgdols bosbe-
m0Bm 3ol @edmasEgl o JMmbbympogngdo
393307090 gbgbod 5600b: 3obs Jobosbo, gommao
3mMamMIYGO0, 06M0bs 0oddsdady, gmao d0bnsdzo-
0, 07mmb gogmdody, gangbs Grm3s, Latods 3obo,
31603 3306339000, 2756396 (60bm) v3060b5d30-
0, 06930 Jmodg, 30bos 2ogddady, oMo
d900bsdzomo.

3obbo3nm®gdnmo dommos Fogbol hgEgbBgbdb,
53000 MmO mJon3dbodgl egdomo Jgaebgool-
»30b. Fogbols dotonmo 396bools hgosdhotgon-
Lo @o byembeFa® hodb®y a3oFanmwe wowo Jem-
dobmzol dommosl 3uboom doboos 2omodsdyl.
3obbolnm®gdnmo dsmmds satgmag Gbyosb
09dbHol  0bgmobyde
063 dbolbmgzol, omgzeb Jododogol - obamolyy-

3ogoMogol  Jotorgmo

60 Hoduhob Ggosdhotgoobomgob.

996039600 Lozombgool gosfyzadHedo oo @sb-
dokgds goa30f0gl hggbo obbdodhnnol sbobhgbe-
OdMEODbHJ63d: bobm gmmgthdodzomds, modst
bobyHodzomads s medet dggommadyd.

domoghgdol gédbmdom Mbs dmgoblgbomom of
3OOE3I00 83LHEMBEO MmO dGJgmenmagn Sbdhm-
bom bogmbs, MHmIgmdsg obdatgds smdmagohobs
SO JgmEma0nc0 dgamgdosb dmdmzgdnmo Séhg-
03090l MM ISEdMbIMm ©m8M0eMgdsdo.
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30a0bmEma070 dbsemnBol obytags st dgmanm-
30030 s0fym gobmamo boyanbol dgmerg bebgza®do
0 3boFYnldo sl ot 3dmbod qetmm godmygbgde.
3033 Jg8ama 3om0bmenmgns msbsmsbmdnm
059330008 SPgmemaon™ 339390380 o hodm-
goam0dEd MMAMOE 3om3g ©obEndmobs - ,etdgm-
mmaog®o dsgmobmamgod” (Bryant and Holloway
1983). sy, o Bmazg® dbamog, dGMdgmemmagon
3oamobmenmansls 0ynbgdobygb dotomsemsm gotgdm
306mdgoals  rg3mblhndanobmaal. oy Bggbgde
SO(Hn00gdHgd80 slgdmem MmEzsbnm boBmgdl, odsl
30639 Yotomgds dosgdeogl 93gtolgmads So-
obmemagdds (Bohrer 1968; Bryant and Holloway
1983; Hevly 1970). dogomoma, dntgemol dogmogbols
300bmmmaog®o 3303900 3ddmygbgdm 0dbs
3oamgmoghob bogombgool asdmbogmgbs. Natm
dma3006500m 30 9bodbmmo bsombols @sbowgg-
Bo 30eM0bMEMEEntn 33emg30 @dMs bedBomgymo
$n63emobs, Hotogdmud hmbhbol 360mols bowgody,
hebhbols 3ol 868y othgbogn boiggdols m-
aobymo bodmyddy, bgmlbegdzeggdgools oo bobo-
ggodols dogtrmbzmdonm 6sdmgddg (Bortenschlager,
Oeggi 2000; Kvavadze and Narimanishvili 2010; Moe
and Deggel 2013; Kvavadze et al. 2015).

badoGmzggmmdo yzgmody séobogmo doamobm-
Moo 33093900 Hodhatos Jgol bobol obgom
SO dgmemmann® dgamgdby, Mmammogss: §nEbge-
0l godmggednmo, sbogdomodo (0036¢) o ©do-
bobo (Mamatsashvili 1978; Maruashvili et al. 1978;
Tsereteli et al. 1982; Tsereteli et al. 1982; Klopo-
tovskaya et al. 1989; Vekua et al. 1990; Kvavadze
and Vekua 1993; Kvavadze 1997). s¢bodbym 30-
035309030 doM0mOES©  YnMomyds gdEmos
30 gmomol @mob dggbsdgnmo boggadolbes s
30dohol 3gemomgdgdols obHme0sb.

36an0bmEmMa07Mo vbogoBo sthgdgmemmanado bodms-
ool 0dgmgas @o0t330L 93t m3g 9ddosbols bemins-
0 3amdstgmos, dobo badgndbym bagdosbmdn-

b O Yma30l 1930 EYHITO. TSROSO, OZ000

306730b bl mg30bEgEn P390 (Hto-
O™ME008 83mbgbogmo sdgmmmaondo dggemgdols
Dm0 geatrs T o bamdatn gmés 2-0b Jnemnt-
0 0396900l 3ogmobmemmaontn 33emg30l dgganods
ohzgbs, 6rd 330060 dH0beML o G30bol bobsdo gl
3R0d0 dgMmo 0gm obobemgdymo o dobo
dmbobemgmos ddmosé dofemdmddyogosl dobogs-
o (Kvavadze and Todria 1991, 1992). dgpomgdaos
306230 0y @ob30mdMgdNI0, Mroash o3 thyaombdn
Yo 0dMogdmos (Pitskhelauri and Kvavadze 1997).

Ladotrbgdols dogobmamanndo dmboggdgdo dgo-
3936 bmem bbgs Lobol 0bagymEdoEasl. bmoomos,
O™ Logobmzgmmb  Htodmeosdg  dM0biom-
Lo @ dbHolne bobodo dogzdomgdyml bsodom
3bmzgdobomazol ohobobgb Lbgooalbbgs ©ebod-
Bemgdol sMogéom bogobl o 3hmonddb. dsmo
303 mbim3ogmo badmgdo badnomagdsl odamgas
oa0bogl, 0 3MbiMghmsm Mo bobols bogdg-
o db Mmdgmo bdnMboem digbatg oym ho-
(Hobgommo 83 o 03 Futdgmbe o1 Jomemodn
(Chichinadze and Kvavadze 2013; Kvavadze et al.
2015; Chichinadze et al. 2017; 2019; Kvavadze and
Martkoplishvili 2018). sd335¢0 doaobmenmaonto
dmboggdgdol dobgogom 3mabogds vMs dotHm
03GMMm0bogmo ©o3Mdemgols Godmomo oo bbgs
HO030700, 9M8dgo dgbodmgdgmo bogdy ©og-
¢doamzol bbmbol smoagbog. vdobmobegy, bod-
396bognm dagbotgms 3md3mgdlo dommomgdl,
oy 6O ©Od35009000 3OEIMmEIdmES 8dd 01 0J
G dgmemmaont  3gtomodo.

30 YMEOd35050900L @edmgmagbsbe o ©ooa]-
bols byl 9Fymols sgérmagg S6rd3semobmemmgor-
€0 bobosmols bsdmgdo, 39Gdmp, 3o6rBognmo
30900l 3396 Ebgdol 9m3mhgbs o domo 0pgbio-
035300 (Aradjo et. al. 1981; van Geel et al. 1983,
Brinkkemper and Haaster 2012; Kvavadze 2016).
36™000 bogds, M3 dbsmomBom dotggmym-
000 5530560 296 3oy 30 000 Famols Fob es-
30000, 53 5¢3mhgbols sanmos baggthebzgmo, bo-
03 03 @AM byebogéihomgmgon 3bmatmdobyb



(Carvalho Goncalves et al. 2003). bogotmggmmml
O9O0HMG008Y  yzgmodg dMobogmo 36g3omo
3oModogygao gool (Trichuris trichiura) 3396 Ebgoo
Bodmzbos Lofnddmosl gedmdgsdymols dgdmeno-
096 3965030 o bgmmomygto mmol dggmdy,
aoogtogn amtody (Kvavadze et al. 2012b; 2014).

3338 Obmmmany®o bobosmol bodmgdol 3ma3-
3amgdbols bodgomgdoom dndgebols godmdggodnmdo
©oa0bos, ©md 30 000 Fanol Fob o Bgoedsmgm-
WOmYMO 5830560 3gmy® bgml 93930390 O
Jobreb doggl strmegws. gb g3ogho obdhnrogds
39mhnégm 03969030 bedmgbo Lgamols dmdmb
badmgooms s 3oftmygmmosbo  dgmols bgdboo
(Kvavadze et al. 2009; 2010a; 2012a; Bar-Osef et al.
20M). 0go domols doggbog 9Mrmogd, GoEasb of-
39 v03mhgbomos @adogmo ool dmdimg. o3
Omb dydnobol godmgzedgmdo hysgbeg od7de-
3900b90b. (Hyo30L Lodmbol sGlgdmds 30 abiy-
g0 bmgm hyogogadosl momgnmo agmddol ou-
bybgooom. godmgdzodnmdo hyogobs s dobo d9F 300,
0By Jogmols smbgdmool 3o htohogmols dogemols &w-
bbgdo sobiptgdl (Kvavadze et al. 2009).

30a0bmMEmME0M0 s S635Mbmmmmgontn bod-
00l 0009b{HNa3035300 360336903860 0dols godm-
bogangbo, oy Gl 0bobogos ndtmobrogmo dws-
dosbo 838 o 03 3gGomeols bodgn®bgm mMImgddo
- bey®dgmgnemb, bogmmbl oy gl m3m 1339 bobogsg
©060db7cmgdols 0gm. 930l oz bsdo 3bodzbgamm-
3060 G0 gbodnos a0hmemongools sbegmal, Gmd-
m00Log 33gbetrgms bogmogs hebhbls gdebosb s doe-
306 Ol Sbrnmgdl 3300 5330l Bgbothbgdedo
(Piperno 2006). 3o63anmgbgonl bbgswobbgs bofogma
aoblbgoggdmmo  Hodols  ggodmemoggol  gedmodyds-
3906 o Lfmtgo 980hmad gl 9v3oemobmmmantn
bodmgon d60d3bgmmmzgebos  sthgdgmmmgondo dobe-
ol 33emg3900bmz0L. dogogmoma, 0d dgdmbggze-
3o, o bdIYNEOBgM MEOIML Itz gnmol Jgbobsobo
0316300 3gmbd, 861835mbmenmgnntn dogmobm-
dmnGx3gd0l b3gdhedo dotomdl bomomals 3ogmgdols
R0HOEOHI00, 3530 Greags Lognmbols dglsbsba go-
dmynbgdmem mddmdo dbmgmmeo dotrzengmemols ¢mg-
b O Mool s3odhmeoggoo 33bgogds (Piperno
2006; Messager et al. 2015).

30mobmMEmMRonto b 8M830Emobmanmanto
bodmgdol 33emnze o Gmmb 0edsdmdl dgdm-
oMo 8, @obbaggmgdom 3o, bymmomy®o
babols  sédgmemmaogéo  bogombgool  ooagbo-
bob. bogommzgmmmb hgboghmmosdy bygmemomydo
OOMOESb 5d30860 0fygdl ddmogd bodgntbgm
3gJHozmool, Mooasb pedmeg dagbotglbs oy gbm-
39l 0806790l o FnmoE Smatdy ©dIM 0=
9070 bootmdsly o dgdzthmzgdenné 3trm-
39bgdBy. LFMmM g 03 MM goodtomo gméobo
o Iemogghol gméol dmbobamgmdsl dmdyogl
€039b0dy 2090l bmMdsmo, 8doboydgols  3o-
30eb, mboml, bgmb, 39amy® 386 O mzbmbsg
Tnéogl (Kvavadze et al. 2014). 3semobmamaonto
33930 3900939089 ©oyHbMO0m 0633930, 3
9399 Jotrommol Hotopnm®osdy 8000 Fomol Fob
3Ebmz®gdds dmbobengmdsd dbmazmomdo dotgg-
™03 gobsgomatgl Gegmer dg39bobgmds, oy
dgmg0bgmds. dmaz0sbgdom, bgmmomyto mzobal
13l Jodop®ads sbsgoBds ossbints, Gmd
300300 3mMobe o dnmogghol gmmols dm-
Lobengmos dnédgmdo dobrommag 0306mb nbobeg-
oo (Magradze et al. 2016; McGovern et al. 2017a, b).

30gobmmmgo®ads 33amg3903s dhggbd vghgmay,
Omad bogotmzgmml dHgbodhmedesdg 8000 Fomolb

f0b, oby bgmmomy®d gd3mdedo gomotgds 3g-
FIH3OYMS. gb ggagdho, gotos §ycdgmdo bodma-
6o moggemmzbo dggbotnl Ipztnbs, abhpdhogds
0369m39 d0gmo31do bodmgbo ndzgmalio a3pdh3tob
Onbpbgdom, dobo 3amabdobgdydo Hytragdoms s
9300gMdobol bodmgdnm (Kvavadze et al. 2014).

F0bodgootry boddmddo hzggb Fg3gpgdom 3oh-
396mm, 07 MMM 0gm 3e0dsdpto 306mdgo0,
6l Fothdmomagbos 0d3pMmobogmo 3gamydo s
3ILHOIo @obodaghgde bogsthomggmmb (-
0HMG088g dMg d60bgoml bobodo, Gm3dgmog
bozdomo obobl gthrdgmogomes (d3.5. XXX-XXI
Loydnbggdo). sbgzg, OMaMMO 0gm vedosbols be-
3gn6bgm Logddoobmds o vgthgmag dobo ymaol
®030b90mg05b0. s ggmemmanndo dobomols do-
obmmmaoyho 33wgaab bogydzgmdy yyhowe-
000d @0ddbz0mEgos dMg ¥E0b2omML bobols vs-
30060l ogHddg, o8350gdgdLe s ndGMmobogmm
bO3INObsEM LoTHOmydgdy.
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badeby-3gbbgm-2o30bgmdo s 3mEEsbols dmodg
(bomg. bagomg, dmEzmdol dbogodsmodgho) do-
obmmmaonto dgbfogmomos bymo dggamo:
3M00b0bs O 5306360l YO Mbgydn, mmaomaol
gmermobo, dmdsmgmobs s mabgmol bghols be-
dmbobamotgon (bg. 1, gbéoma 1). hsdmmgmommo
dgamadol ndgmgbmos dogdotgmol dgoty 30330~
Lombols dmols Jomom Jommgddy.

300dmdm0db 8a0m 6By Jgostrgmol vgthgmag
308 dotmgdo gedmazamygeo oMggmemaoy-
€0 dgamgon: dggbols demodmb bado ymérmsbo,
®gOMFYommby o Hygdmamsl gmems bodotby-
00, 6o303do3900L 693930l Ladombo, bogogdoggdol
LEdgNObgm MEBmgdo s dgdggdol badombo Nel.

3dM0gs, bym dgbfegmomos ®3s dgamo.

doo  Jotrmmols (Hotohme0sdy godmazmanmos
Jdgdgan  bodmbobmoetgdo:  stopgmols  mégm-
60, gnddgMh(ys, 3Mel3mosbo gmMs, d3dsbymg-
00, boEOtRMEMY, dgMhozmggdo. dgbegzmomos
030 gm39 mEmagtol bodstmazbol badsdbgoo.
3360350, 38gM0bmmman®o 3gmmoon bnen dg0-
©0 dgamols mEgobnmo bodmgdns gedmigmygnmo.
0edmbogmgom bogommggmmb hghohmmosdy sm-
60dbynamo  dgommon  Jgbfogmomos  sbsbogmol
Ne3 gmbresbo (mogmogbols 3bogodsmodgho)-

36 dgmmmaonto gombdadol dgwgas dmdmagg-
Ogeo dobogmosb dsmobmmmgopto 33mgzol-
m30l bodndgool smgdol bbgswaslbbgs bgtbo oé-
LgdMBL. gl EdMInEONMS  SEOIJIMEMRONOO
3obogmol GHomdedy. dogomoms, oy bodydgdo
Sbomgdos 3pmipntnmo 539bgdosb, 83 dgdmbgg-
3030 3000 §H0mo, booog ymggem 5 ob 10 beb-
(003930 300900 bodndgol. 0dsgy bytboo bog-
08 bodndgools smgde bedyydbgm mEBMEabyg.

dédemols dobogmols dgdmbagzedo bodndgdols smgds
bgds bdo dranmosb: Fntdmol Bogmagbol By

0 d710 53969000080, 93Mgm3g dntrdamols dotrosb.

603 8ggbgds Ladotrbgdl, o bodydgool smgos beog-
08 heobhbol mog0l domal d3gd, 3oLl dogmgdmasb,
doMdoyoly s doytgdol dzemgonl gggd, dnemmob
oMo, g3gbgdobs o gogol dgamgdals g3gd. got oo
0dobo, bogo®ms bodndgool smgds Lodsdbol oo-
(09309 9MLgdHmo yzgmes dgdo modoob, Mewasb,
mgmi Fabo, gb modgdo gobsdstbgomnmo mrgse-
B0 badmgons.

30mobmmmgo® modmGdhmEsdo dobogms d-
303090m MdmEgbody dodogéo Jgommooo.

30390 g(Ho30. mommggmo bodndol 50-100 ge-
3ols mogbgdmos g3v0ayMol 1000-3653000 dogdodo
0 3-5 ool gobdogmmdsdo ymogds 373039 3o-
odol (96 bodmondol) dadol 10%-00b blbscdo.
39893 domgdnem dobs Fymoom Bogogds o dHot-
9o 0,25 33 sboymagonsh boggédo. dmonmgd-
o o bogghdo godotgdymo bodydo mogbogds
Jodop® dododo o hgtogds 24 Losmols gebdsgmm-
d0do mmebols Hd3gee@p®edy, Goms mrsbmo
0 MmO bedmgodn onmydmb.

0d 99dmbgg3o90, oy bganboxdgezn ob boboyo @sd-
Bogdpmos 3um3obydo Focdmdmdol Jobolgsb,
O™Igebog ogal mbaebymoe bodmgdom gogbg-
o NodMhog0 Bm®s, dom godmdsbsl gobogbom
390gabonto: byembogdgesl ob boboyl 3omog-
bgdm oo Bmdol §mGdgmdo, 3o3Lgdm Jogmoydol
Oabhob 10%-00b0 blbotom ©s 30PMgdm d60bs3-
mqd 10-15 Foomo. 93 &A™ gmtgdosb gedmmes-
3039 dTEmo MORVbNmo badmgdo oblbbgos o
aoool 3oemondol Gadhol blboddo, GmIgmbsg
3569b6HM0BY30M0m ©o Jgdwamd hzgyagdtogo
bhoboatdnmo Faboom 3037ds3500m.

dgmtrg 9dHo30. bodydoeeb 39bhH0ananm godmym-
000 Mm6MEbTYmo 8 9MOMmGMzbnmo bodmydal
bogmado dwgbzg®3dy 0tgEbgds obhomotgdn-
o Fymoom, 30bod, bobsd gobstrgabo Fysmo asd-
3306030mg o6 Bobogos. ©oghmazom ©sboamygd-
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gb®omo 1. dsgmobmmmaoyho dgmmeon gbFogmomo sbhggmmmaon®o dggmygdo s 3omo Ipgdstgmds

Mygombo 3nmEyMmo-3gMmomen bodon@.
dgamo G)
oobgmob Lgmo LodEby-xo306900 | 3B 339M-9Mdglol 3ym@nms | H: 1890
ooyl bodmbobmomo | bLodEba-xo39bg00 | 3E335M-5MddLoL 3ymEyfe | H: 1615
AyYygdmomasls 390mn d390m Joforemo | 3E339M-oMmogdlob smam@&yms | H: 1140
bogn39453700 4390m Jomorgman | 3¢330M-0Modbol sman@&yfs | H: 1155
dgd3q00n d390m Joforgma | 3E339M-0Magdlbnls snem&yfs | H: 890
810509MEYS dos Jofhorgmo 9&335M-0MdgLbol snam@yMs | H: 631
bogofhgmy dos Johoremo 9®335M-0MdgLbol snaen@yfs | H: 760
sMoyool mmamMs doo Johoremo 9®339M-0MogLbolb snen@yfs | H: 670
J353b69Mad0 doys Jomorgmn 9®330M-0Mdjbnl 3yem@mMs | H: 665
afhoizmnsbn gmy dogys Jomorgmn 9®330M-0Mmodbnl syem@mms | H: 664
@MMmMsYMol Lydsmmszsbn | dns Jomoreno 03335M-0Msdlbol gyam@yMms | H: 675
SMy ymhmsbymo
3MmE05060L ymmsbo Lodsbg-xo356900 | 3gMhomen H: 2289
SMY ymhmsbymo
BOMd360L ymmmbo Lodsbg-xo356900 | 3gMhomen H: 2100
sy ymhmsbyano
0mBoMSL ymhmobo Lodsbg-xo30b6900 | 3ghomn H: 2000
09M0 3MEJ700 dngys Jofmorgmn 09©36M0 3B 1mo H: 645
09©7b0L ymmmsbo 2 94390m Jofoemo | d9©6M0 3ymE1mo H: 1800
090960L ymmmsbo 5 9390m doforgmn | d9eqbnMo 3ymEMo H: 1750
090960L ymmmoban 10 4390m dofmorgmn | d9eqbnMao symEnMo H: 1790
0gomofyshml ymmsbo 2 | 439dm Jomoreno | 09©961M0 3nen@yfs H: 1140
5b5bsMn 3 ymhmobo 30600 09q61nM0 3o H: 238

By olbb3dgds 2.2 3yméo Fmbols 30030yndol ddndy
boombyg, G®IgmBog, 20-25 FTymols gobdogamdsdo
3oL o vdmBgamzol bodhomgdom, oblbgdes
o3Mmzomo dobe. 830l gdwga 20 Froo o3 gob-
bbogm dobol 3039bHGM0gNz0tYdm, Goms bodoogo
ob bbgo dobg&romgdo gobgomigaogl dggbstrgms
AhH3col 3otrgmgools o bbgs bobols mtasbnmo
Bodmgdolageb. 3dody bombol dgd3gmdnm boswe-
a0l boFomozgdo goythem 3dodwgds o godol dotdo

0adgds, Ma3tm dbmdndo dhzdol dedEzmmgoe ©s

3M8350bmmmannto 3omobmdmdagon 3o Bg-
dmo 93M{H03(HN30HOS.

0dmH03(H0390mo  mGsbnmo dobs  goosgzedsb
dodoyné dogdedo. 30boggom godmbooma Fymom
0 39hggdm 24 Lysmo mMasbymo bodmgdaly oe-
madaol dobboo.

dgboedy giHodo. o3 gHeddy domgdymo bagmgdo 39b-
OM00300gd0l dgd39mdom gthmzgwgos 10 @ dobal

LOb2oGYdT0. gMM30 dobs FEIZEMRE M3~
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"

bode  30030mdol  dmbedmmgdmem o Jgdwga,
ddo6dzog0l  Lodnomgdom 30dobatrgmols dobe-
ol godtmos.

©aMM3gdgmo bogdalb aotyebael dgdwgy -
30gd9eod dobagmols sgghmemobo, 567 Fgmgogs,
GmImobmgobsg dBoogds b3ggosmyto blbsmo.
dols dg3oagbemmdsdo dgwols 9 Fogmo dddols ob-
30M0©o s 9éhmo Fomo FoMomdzegs. dEghm-
0Bol blbstrdn dmmoglgonmo bodydol bobzotg-
00 m3bYdS by FyomBo 2-3 Fyomom. 83 hmb
Fyamol (933nE0dnen Poms ngmlb stsbogmgs 90°C.

99303 90938y obognol 33aeg 3o3abAHGMOBY-
306900 5 Fomol gobdogmmdsdo o 309GMmom
ddomazez0l bLedyomgoom. dmmmb bodndgdo obgs
0kgEbgds godmboomo Fymom, ddhgds s 33umg-
30bmgzol geog®obdo Bozwgoo.

dobomol omgms, 0©gbHnsnlddEns ©d gm@m-
3oOMgds brgdms Lobsmmol doztmbimdom
Olympus BX43. moommggmo 603730000 omgmg-

dMES 8Msbo3mgd 250-300 dpztrols dotrzomo ©s
7936m dgho bbgs bobol 3egobmdm®gze. dmenm
9ho3Bg doemobmmmaonmo 3hmatods Tilia-b bo-
Fnomgdoom (Grimm, 2004) seéogbymo dhzdob
dobgemgon o bbgd  Hodol  dogobmdm®dagdo
LodhobHoNem INTe3gdMES O d3HMISHHOV®
bgomos ©nogtsdgdol vggde.

33gbatrgms 3zl Botzamgools s Sd3dmo-
beaemmaodo badmgool 0gbhoaznzsgrobmgal go-
dmz0y4gbgo  mam  bogotmzggmml  géhmgbymm
IB97300 9Mbgdnmo mebedgtmag, ghHeTmbyto
3619306000, 0y 396 3oeobmenmgoy-
€0 @8 9MO3OTObmEmoo badmgdol shmaslgdo
(Edtman 1956; Kuprianova and Aloshina 1972; 197/8;
Bobrov et al. 1983; Moore et al. 1997; Reille 1992; 1995;
1998; van Geel 1998; Tonkov 2003; Beug 2004; Cher-
nova and Tselikova 2004; Richter et al. 2004; Fujuki
et al. 2005; Toshiyuky et al. 2005; 2018; Piperno 2006;
Torrence and Barton 2006; Shatilova et. al. 2016).
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70bmgbo  Goomshombamo  ometnmgdg-
o0l mobsbdo  bogdotmzgmml  Hyopmedosdy
3(3306-000gbols Inainee oélbgdmds dg.f. 3350
Fmoob d3.f. 2600 ferodwyg (Sagona 2014; 2018,
Kakhiani et al. 2013; Passerini et al. 2016). gb 30 ob
39GM0mE0s, OmEgbsg ®omddol dmgm 93todool
3mbHobgbddg @o3MEgmgdnmo oym dmamegbol
3ogbodogneo MOS0 EOMOMOS bobgmow
»OMHObHognto m3hodydo” (Roberts 1998; Wick
et al. 2003). s0bodbymo ©emdmod bodetmgg-
ol HgOohmE088y bommsw Hobl ggmemmaon-
G0 360mgdol dogobmmmany® dobomado. o,
Omgmdg 330 Bzl Bgamazol obomygdgddo, obg
OO0 S SEY300 M0 Jobgool  d6rnmgodo,
SHIbH3nG0 Mm3(Hndndo 3339mM8© @ddmbody-
0o 0bgm Lomdmdmyzstrgm dggbotgms 3hHztol
0MEgbmdol BEom, “mgm®ogss Fodamo, dgem-
J30, dgbs, moggebo (Kvavadze and Rukhadze 1989;
Kvavadze and Connor 2005; Connaor 2011). 63 cotmb
dmddo Fofamabgool boddhygmmo natm gofcms-
908, 353603 BOMMM3EIdS GMMMM3sbo Hyol
303MEYM0d. dmdmbogmgm bogdomggmml do-
0O 3mado (Yol gogtEgmgool Bgws dmmo omg-
30bgmmob gt goom momddols 500-600 dgc)-
Moo B90mm ogm ofgpmo (Kvavadze and Connor
2005; Connor 2011; Messager et al. 2013). dogad,
Gmam&E 1339 900b0dbs, Bmgonto s HdogHo
bogmgdgools degmobmmmaoy®o L3gdhcgdo, ma-
g0dog oMo vobobgdy ohgzmog 9MLYONEO
€9a0mbog o dggbotrgnmmds, banbhow ool
©og0gdbotgdgmo  3pmHatgwo  mebodsghgdoe,
0By 0030000l bagddosbmadnls 33omo. ggmemmaon-
6o géomgdol 83 bgaopoy® dbotgl dgbgols oé-
Jommmaoo 30emobmammans, m3gmog dmem
Famgddo bodomggmmdo bozdom 3oMasm gobgo-
momps (Kvavadze and Gagoshidze 2008; Kvavadze

and Kakhiani 2010; Kvavadze and Narimanishvili
2010; Chichinadze and Kvavadze 2013; Kvavadze et
al. 2015; 2019; Martkoplishvili and Kvavadze 2017/,
Kvavadze and Martkoplishvili 2018; Chichinadze et
al. 2019).

65dmbobemotro mobgenols bg&o. scbodbmo dggamo
3goomgmols dgbbgmdn, Brmgols mborsb 1800-1890
IgHMBy. v Jgmenmgontn 3mbaggdgool dobgogem
Bodmbsbmotrn  dh3g6-o6rwdbols  3pemdnénl  3g-
omdo (d3.7. Il s0rsbFemgnmo) sebgdmds. dogmo-
Begmma0o dgomEom @ddm3zmgamod Mmameg
Jnbmdgdols g3bgdn, obg Ledotbgon, guddamol dog-
mo3bo o Lbgs bobol sépgaedhnddy dgthgbogmo
™ORdbmo bedmgdn. 83 bedmbobmetby bnen dm-
3mz907mo ©d dgbFegmomos 32 bodndo. dggoob
7936Om  dodgmo smdmhbos 15 bobzols dowo-
beremmaogdo b3gdndo (bp®. 2,3) aoblognomtgoom
LOEbAHEIYLMS NeT b3898md80 dcrdmhgbogmo d0b-
2000 31em0. 3ol y19d0, 867 @oycromo Hotols dScogogm-
89, hothgbogmo ogm Bozo 5390l mmasbmemo dsbs. 83
b badmols 3omobmemmaands vbondds
303mMO3emM0bs Pormcgbow boobhghgbm s doato
dpgbotagos dhztnls b3gdpon. b emgmogmos
445 Jpgrol otzomo o bL3m®. 3omn OEHIM-
08 dogmBy 386rz0s. Pbzos g3ng30l dgtrgbols Setrgbdo-
Inemo 7269900l Gomgbmos (bné. 4), Gog 0dol
doh39b909amos, ™3 ol ot g3ogzol bobs 1b-
00 Yma30enoygm. 09360d o mogo g30d30l dhzdol
dor3amad0E, Gebog b3gdneol 30% m30300. badzols
893oagbammds stol 8%, bmgol 30 dbmmmeo 4%
(L. 5). geol Hotol Bogmaglol bobzdn bydggbe-
md 2379390, gotrod Foff3mzbgdobs, spdmhgbogmos
dnbols (Quercus), Intaygbols (Alnus) s mgools (Junipe-
rus) 9phacols dotrpzmgon. 3oMadss Fotdmoagbo-
o hyob 330drgdols LLdmErgdo. bedmagbos dotrgsgmo-
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ool (Botrichium lunaria), 3oesdntols (Polypodium
vulgare), azgemols gbols (Ophioglossum vulgatum),
a0l ggndtobs (Pteridium tauricum) oo ag006y-
gobs (Asplenium) 3mgoo. hodmmgmomo g30dthg-
o0l 13ghHabmds bgbnol o Lomdml dmygotrgmmos
0 Mgl dbmmme dmol gggos dmgmals hygdo 0d-
6100900, dogMObmM3bgdals dsanobmemmanyto bdgdn®o
093y INe30megrmzob0s. BEDbROML 79bads vdsg
30630 dgobobs bzl dotgmgdn. o6l bemer-
3o, §3030L o Jgdob dpzgdo. oggodbotmos dot-
33egaeob batyggmgons. gbgbos bgstodgmes (Con-
vonvulus) s dsgodgms (Polygonum). 5e0dmbgbognos
0530000l bogbmaz®gomols  Grmogtomagde:  Ihe-
30emdotemas (Plantago), gobméondo (Cichorioideae),
qo6bdsbongo (Achillea), 533560 (Artemisia). goados,
dogtod 3o0bg ogngbotros badmatgdols sGbgdm-
o0l dohggbgomgdos, ddgsmomac, dsos (Ranuncu-
lus), bogotrgomsds (Chenopadiaceae) o bbgs (.
3). Bmaogto 3iHztnl Botpzmgdl 3gebmol 330¢mo
90hYmod. 6037330 8obadbgds datgmzg babdotal
d03mbodmgon. bodmgbos bgamol dmdime. nbos
30b0doml obog, G™3 gotos godzobs 33bggds
bbgo dgbotrgms dgérdbols 366r19bgdodnemo Mrergogdo.

36ocmo G-2 330060030 gl gGhomo go3gmgd-
0o bogmmobogbols  dogm-mdomobo-zgobobol
g6gs3bol Lodbhgo 3ggmdo. of dgbfogmomos
gm3zgen 10 b3-3o omgonmo 16 bobgo. sy d60b-
20mb babols 3pmandpmoe gggbs dmogesl 1-1.60
3 bowm®3dggdl. gobbomymo i3gbols degmobmmm-
a30pco b3gdhmgdo I3gmbvo eblbzogogds Bg-
©d 3396900350 0300, GXT of dg30d ddT0dbl
bogbmatgdgmo 9Bmagdol, @Boldots o Lobog-
39900L Lotygzgmagdo. goblbolgm®mgdom 30 d93G00
dévgomdstmgs (Plantago lanceolata, Plantago
media/maior). 130-140 L3 Low®dgdg oo
Fodmoagbomo dg3gbsbgmonls @ dgdemgmdals
0m939bigde.  owdmhgbogos  3gmdtgmo  3o-
Bols (Vitis vinifera) oo mbowols (Corylus) dhgtols
dotgemgoon (bné. 6,7). gebboyam 3G gdo bodms-
bos doffomdmddgmgool dg360 Lbgs gmgdgbdo;
3030mM0md, bmmdmol bomgbgdol botgzgmgodo:
dsdodgems  (Polygonum), oowmogne (Centaerea),
botdogo (Carduus) o bbg. doambg db0dzbgmm-
30600 ol ggodhoE, O™ vy d0bzomb Mol

13960380, 350y L3O meb gootgdoom,
390 LoMdMIMYzeGrIYMO  RIOMMBMMNEM3Z5b0

(Hyob 3m33mbabhndol dnztrnl dotgmgdols Gom-
gbmde. 83 2375390 M3nbotgol dnbals (Quercus)
303960, otol vghgmgg Fosgmo (Fagus orienta-
lis), &gboans (Carpinus betulus), Intrygsbo (Alnus).
6o dggbgod Logngol dmyzetrgm abgo gemgdybdb,
Gmambogss badzo (Piceae orientalis), 3¢3got-o-
Godlgmo 3nmmdneol oMmob ggbsdo dobo dhzeob
€0MEgbmod goEnmgdom bomgdos, 300060y ©wg-

306y L3ggdH&do. o mgl gl dshggbgdgemo 18-
19%-00, 39 539bd30 badgols 3trmpgbipamo dg-

3oagbanmds 3sgmobmmmaoy® bdgdh®do 5-7%-U
36 8gdohnde. bogmados bemdol (Abies nordman-
niana) 360830gmmdsE. obog Wby vmobodbmb,
Om3d Bgododpm b3gdhtdo Lomdmdmygstrnemo
ROOOMRMOE™M3b500 Loyghmmo 86 dmobodbgde.

36oemo B-2 353006000d0. gl d60mo dgdetgmol
g6 gbol 0dozg bedbmgo 390gmmdo s 160 b3
bobgobos. 3haget-ocodbols Fmmandol ggbs of
og0dbotos 80 L3 Lor®doEeb. dsgobmmm-
a30m L3gdhMTo ghmOmymom gedmhbos dts-
goemdotmgols (Plantago), 3nednamo 3080l (Vi-
tis vinifera), 3030l (Juglans regia) o mbogol
(Corylus) 3(h3c0l dotrgamgdo. gb gangdgbhgdo 3o
39000 gmds-3g39bbgmdol selgdmadnl obintns.
3ot 8dobs, b3gdHegodo ogndbots bm-
damols, Jgdol s dobo bomgbgools batgzgmgoo.
oE dggbgde (Hyob gmgdgbhgol, ogog, Gmame
306Mggm d0omdo, do@nmmmol obgmo bomdmdmy-
3060 bgdegbatggdo, Hmamtogss Igbs (Quer-
cus) s Foggmo (Fagus). s6s3semobmammaonto
babosmols bodetbgoomsb dmg 6M0bzoml Jmmm-
OGN 33gbsdo dedmhgbogmos gogzol dgérdbals
306gbdodnmo prérgogdo, bmgmlb bdmtgdo, dot-
635300l g30gddao P3tyogde o Hdbho-
ol dmg3mado. 093¢0 bgmol dmg3m.

893mombodbymo drnmgdols ot asblbognmtg-
s boobihytglbem semdmhbos dgmmyg boggdmdo-
@06 (3300300 F-3, Lok dg 567 13.) sogdmemo bob-
20l 3ognobmenmgogdo b3gdn®o. sbotmdmagby®
0b@035hmEdl Jmtol gbgsmss Fotrdmmggbogmo
bom®dmol dpzgho s dobo bomgbgdobmgzol ©e-
dobsbosmgdgmo bodgggmado. 93 B3gdhdo odob
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03m3zg IMvgeendsdmas (Plantago), 5306bdobo-
30 (Achillea), ot3doldooens (Serratula), erdangdo
08d0sbols bogbmaztgdmols dsbenmdmow 3¢ gam-
qdo. bgdgbotgmo 2anmdo gotmdmol dgbols (Quer-
cus) 3patol docrzmgdn. boobhghgbms vgtgmag
3835 0bmEMannn babosmol badsdbo dothmls-
3m307mo badmgoo. gbgbos: detzemmgbydols gdo-
3P0 2090900, JoME3EM36900L 00300039~
d0l g3ng®dobo, g3odzol dgerdbols 3otrgbdodyemo
126090900 8 bgmol Hrdbhomol dmdmado.

bodombo Nel, gatadgano 2. 03 mobols dmmbol og-
»03b0l 3ogmobmmmgon® b3gdhhdo gbgooos Fot-
3m©a 600 53d0sbol bogbmgtgomol 0égzmog
0Gbgdnmo botgzgmadol dhggdo. OmameOE 1339
80060369, gbgbos: IGrogemdotrmas, 536ldobon-
30, 833500 o bbg. s¢0l bamgbgool Lotgzgamgdol
3ol Bobpzmgdo. 3otgooss Fotdmwagbogmo
dg0omgmdnls gemgdgb@goo. ool 3ozmmobs (Juglans
regia) s mbogol (Corylus) 3¢hggdo.

bgdgbotgms 2ae3dn, Gmgmg §6omgdol gm-
OGP 539690380, eggogdbots Fnbols, Mbogmo-
bo o Fogemol dhgtol dotrzmgdo. o6l gg0dds
3oenodndols (Polypodium vulgare) s3megdo (L.
7). gb 330300 LomdmImyzotrmmos s dommmme
0yob dzgos Bmmdo 0Bdogos. Mog dggbgds sMo-
3omobmmmmgop® bodmgol, of dg3t0s Fyomagg-
bothg Dinoflagellates-ls gmbomogon. badmazbos
beagmlb B3mergdo, boowogol ®303d, domobs ©o
bgeol gbmgogmol dmgimgon (bne. 8,9). séol va-
Ggmgg Ibobs s 530830l 3gcrdbols 3otgbdodymo
726900000. 07 8 0gm IMmogbgdgmo gobbogmem
Jomabdo, 830l mgds dbgamos, doa®ed dh3boto
Fymol Fyomdpgbotrgms badmgdo gzsaoddgdo-
bgol, €G3 doggemgdnml Fyomo hoshebals, dog-
63 393ama 0g aobsdotbgdymo 3ofs hogotrs
o L3gdho dgpFomow 83 gobsdsmbgdgmo bos-
g0l dmbHebodn® 6o3mgol sbsbogl.

bodo®bo Ne8, dogomgdnmol dngaols oég. gobbo-
e Ldocbdo ImBamo nym sdstbymo. dya-
ol 969ob smgome bobzdo 3hatol detzamy-
Ol ©oEo  GOMEIbmod  @edmamobs.  Jo6gos
om0 OEHmmMOs o gl ®30bgds odsbsbosmg-
dgaos bydobdogho gbmggmols 3m3Gmmmodgonl-

mgob (Araujo et. al. 1981; Brinkkemper and Haaster
2012; Kvavadze 2016). 3non@péym dggbstrgome-
3ob og bmGodmols (Triticum) dh3ggto semdmhbeos.
okoly sgtgmagg 3gendo Fofodydsl (Fagopyrum)
AhH3col dotrpgmgdo. gl mGo 3mI3mbgbho ow-
000 133900l b3dms (GoxgnmMmdabs s 3tol).
dogmBg Loobhybms, ol g3odho @3 dsgnobmemm-
3096 b3gdHdo 69360d LdIPOBITm Jgbstrg-
»o 3H3Gol dotpzmgon o gobbognmtgdom 3o
33096700L Ldmmgoo. gbgbos: 3g30déd gzgmol gbo
(Ophioglossum vulgatum), gzodérads (Asplenium),
badgym gz0déy (Usmunda regalis), 30gmsdntn
(Polypodium vulgare), gfcols ggodés (Pteridium
aquilinum) s bbg. obog Pbd v00bodbmb, ™I
Iaol 9égdo smgonmo bobzol L3gdhtdo dem-
dmhbs 3omsbohnmo dools, mméol bomong®ol
3396 3bgdo (Taenia solium). LimGgo az0dcgdol
boygbos @emgbeg pgosto Fodsgmo 3gmdobommBols
00350900ms bdgnmboenmeo (Duke et al. 200Z;
Said et al. 2002; Quattrocch 2012). sy 660b2om
3gGomdo mmmols bmmohgo 3Grmdmgds b
gmaogmoym bodbégom bogetmggemml dmbobemgm-
dobomgol. gots 3oy, sedmhgbomo osgsgde
030 obhnogss, Gmd gebbogmm Gggombdo od
OmL Bgmmgmod 1330 094m @ebgnmotgdnmo,
omGol bmdeo 30 9sdosbobmgol 3otgo bogzg-
30 b ymazogmoym. dodobomsdy, Bydmm dmyge-
bognds dobogmsd shggbs, Gxmad doybgroogsem doms-
0 bodormobs, mobgmol byéBg sty dG0bzeml
3geomedo  dedosbo  dofemImgdgogdsl  dob-
09300 009bgdMES bmMBsO, Joto s 330303
®O0MO 30dddH 0 306Mm000 Fgdomgmoslby @
393960bgmool byl HFymdos. s@sedosbo dmbfm-
Ggdmm  dgomgdl 3ofemdmddgogdnbmgols 0b-
09bboGe 0m3z0bgooe.

sbem3pgdety dmgdo dgdmbomo oym ggatromm-
RMNm3560 s Jghgnmo hyggdom, bowsg dgbs
F060MO©. 039 0dOEYdmES Foggmo, Gbomo,
d7hysbo, mbogo. Foffgmabgdol ¢yg, Gmdgmog of
©mglb 08O, 33GEIWIdI0 Jbs ymgago-
gm ool 1e3trm domem 53gmogddy.

mobgmol bg®Bg sbg d60bzoml Mmol soe-
doobo dgabmazgmomdsbeg dobogzos, mmMbs o
3b306L  8dHoz3mgos. Jgmmbrgmdols oGmbgdmds-
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89 d0momgdl mmmol bomodghoom ©ogogdy-
0 3033 gdPmo. 3bgtol ymeol 3o odh3oEgol
3OO Bgbyddo dogganols
09dbhomol bodmgon. 0dGmobogmo  dodons-

smdmhgbogo

bo Jogmols bagbmaol aots bgmol dhgdbdombeg
bdotrmds. B3eon dogggool otbgdmos 30 i3god-
moodg d0gge603b790L. na3trm IghHos wos Fomgmo
0960l dmF3mgo0. 560l satgmag os dodosdbols-

3960 bgmol dmgzme.

8Mg ¥60b2oml 3gtnmmol dmbobmgmosd 93¢0
L3 INObOE™ Jgbotnls @sdmygbgds oM. 0go
300l oo38gd0ls bofFobosmdogam badgamagdsbsg
bdotrmo@s, Grobog sobinigol Ne8 budocbdo @os-

dogmymo dopgomgonmol dsmoel oégdo semdm-
hgbogmo 103630 bednhbsmm ag0dtol bdm®e.

03600, 3oemobmmmgonéo  33mg3ze  dobdy-
€r70L, ™I Mmool bg®Bg 0dmmobogmo 3mmo-
do@peo 306mmdgd0 3339mMs© geblbzogmgdmms
©g3500gmobrsb. 030 gogomgdom ®domo ©s
bgbosbo Pbod ymaomoym, Gobog dgbfegmommo
3gbotrgnmmonly 3md3mgdbo sabhnmgol. moe-
™0 3emododpdo 3omogdo 30 bgmb nFymoos do-
Fomdmddgogdol gobgomatrgdsl, gobbognm®gdom
30 - d939bsbgmdsle o dgoomgmosk.

66dmbob oo §mds®gomo. §mdsmgmols bodmbob-
oMo 3Egoemgmol bodbémgm  Lodotmazgmmdo,
obhmeogm bodgbg-zo30bgm3do, sb3dobdols dnbo-
godsmohgholb bmag. dmostrgmals hthoommgmoo,
900 3g@ol odmdgdom, Brgol ombowsb 1610 3
bodommgBg (41°34.926°N, 43°8.918’E). gobamoggon-
00 (Hotobymoo M d1bgdthog dmME3dy. dgammo,
3ol boghom boghdy 700 3ghtedogs, -
dmhbo 8ydmbzgzom, dbogmddgbgdanmdols ML,
dogobipesmmndo goBlowgbols beddgbgdmmm wgag-
030680. goodhgbomo bodndomagdo hogotos 2009
b (Kakhiani et al. 2013). séaggmemmaonto goom-
bk ool Bgogaom godmgmobos 11 boggdmdmos, 18
LY POBYM ObNTbTEMYdl MEOIM s 10 bsdstbo
(Kakhiani et al. 2013; Sagona 2014; 2018). dmdmag-
e 06H30dHaol dméol agbgogos bbgowolbbsy
©0b0dbnamgdols o gm®Iol mobols oo,
dom dmmol oo 8mdol ghagdos. bogdom Gom-
©bmd0mds badmgbo bgmbondgeggdo, Hm3mgoog

960356900basb goblbbgezwgos Gmamrg dzob be-
bgmdgdom, obg m@doms s Bmdoom (Kakhiani et
al. 2013; Sagona 2014, 2018).

a3bEGMOMOslY o LoxtvbagmBn Mopomystdm-
b0 dgmmEom MMM §MdsMgmal bodm-
bobmodols bbgowobbgs 3nmmdntrnmo i3gbooob ©s
bdodboob dm3mggdymo MGy badmgdo.
OMOMNMYOg00  ddbhHMgdl, Gmd gmdstgmob
bodmbobmoto o6 ogm Mmgdomo s ol sébg-

dmds d3.f. 3350 Gamowob d3.f. 2900 Gemodwog
(Kakhiani et al. 2013; Sagona 2014; 2018).

3ogmobmmmgonéo  vbsgmoBols dgmmpom bodm-
Lobmo®nob dmdmazadymo s @edm3zmgnmos
100-c0g bodndo. gl 960l Lodstbgool, bedyytbgm
m®3mgool, bgambogggzesgdobs @ §nddamols dog-
®o3L0L dobogms, Mmdgmog NomGgbo donsto
3dmhbs. mommgnm bodyddo Bmazg omgmg-
dmed 560-800 3ogmobmdmErgzn. hadmmazmommao be-
do Hodol dobogmols dsgmobmmmaoy®d b3gdhgol
09360 boghmm bodsbo o3, dogted d339m6Md©
3g0dhbgazs 83 gmzg @obbbgezgdnmo ghomados.

gbFogemomos bodo bodetbols doboges. glgboos:
bodotba Ned, bododbo Nel, Lbodsthba Ne8.

bodombo Ned. od bodndo Nel spmgdmmos hembhbol
J3900 30nMgdmeb, bodndo NeZ - 3ygmol otg-
b o bodydo Ne3 - dgbzols dzgmols g3gd. Lodogy
Lobzols dogobmmmgoy®  L3gdhhobmgol ©ods-
babosmgdgmos Fofzmabgools 3hztol, goblbosyo-
0go0m, 0g30L  dHatol  dotEgmgool  bopbag
(b6, 10). 093600 datgm3g bmgol 3hzgo, bodgol
3ol 993339 30 bogmados. bbgs bgdigbe-
69900000 50b0dbgds Fnybols, Foogmol, séryols,
Iybolb, Gbogmob, bgdthgemol dhgtol dotrzmmgdo.
603 dggbgds domabmgbydl, gl 2ameze badogg bo-
31330 atm 3o6rsosd Fotdmoagbomo, 3006y
bgdpgbotgms IH3gco. Fo6dmOl bogstrdomadsls,
dodohgmobe @ goto3ododols dhHztol Memeog-
bmodo. Bogo®domodsl dpzgto  goblognmégdom
1bgd©sd badmgbo damol végdo (bodydo Ne2). of
093608 vgtgmgg bm®dmol dngdols dotgmg-
00. 060b Fznobs o bbgs Lomgbo dobrzzmmgn-

ol 3ph3gto. dbmmme Fgamol végdo 33bgogds
10ObIsbEY30L, womomml s Ihogomdatimasl
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IhH3col dotrgmagdo. bmdomos, GmI Hodmom-
3amomo 3ggbotggdo Ladgydbomms (Duke et al.
2002; Said et al. 2002; Quattrocch 2012). 3gcongobe-
do godmoygbgde sgtgmag vtyols ygogomoal boygbo
(Miller et al. 2005; Papp et al 2014). s6ygols 3phatols
domzmgoo dbggg domammeo ol stgdo stol
ox30dbotgdmo. dbmmmo F7gmol ségdos bo-
3m3b0 bydbofzgéol, dmbhbols Fomogsl, 20bdcoal,
bgotromdmol 3hzgho. 83 Iggbotrgms gmmegdo
0936 30(Hdd0bl Fgorogh o dddosbo dom bogzg-
00 0ygbgol (Grosgeim 1946). ogdgds bgdbofzgdsl
139L3900, GMamMg 3gd3togmo dmbhbyymo (Gros-
geim 1946). dgmryg 60dyddo pbgoss Focdmwoag-
bogmo bbgosbbgs gz0déol bdmemgoo (L. 10).

3335 ObMEMan7H0 bsdmgdoob mdobotgol
0303306 dgrgbols m2Mggd0, @ebLLIIMMgoom 30
bododbol dotrnEob vmgdnE 60dxddo. gl wgadho
30 03089 39(hy39emgol, md dogzomgommo botg-
3989 ogm @abggbgogapo (L. 1).

dgmbrg bodnddo, m3gmop IPsmol ségoobss
SO0, Pozos bomgbo dotrgzemmabgools, bbgs
133900 dogMdbm3zbadol 3H3g60 S RoHMEMOboo,
o3 ymagmmaol sbanogl 3pgbotrgpam boizgol
(3960, dbsamgymo, 3F3b0gmo).

dgbzols dzmol d39d smgdypm bobzdo 6g3t0s by-
ol dmd3m, Gm3gmog Hobbogdmol o6 bnoe-
6ol badmo Nbod 0ymb. 8mebodbgos bogmobeyg-
60 Lol dmd3mE. g0ty Gomogbmdom bymol
dm33mgon badmgbos vbgzy do6zggm ©o dgmg
6037d90d0. gm@oe dggbstrgms gdogdobo. smo-
b0dbgos dFghgool onbinbgon, dsmo Jmobdobgonto
09Ox900 O dmmemmaono gdoghdobo. dgody
GOmEgbmoomss Fotdmwaggbomo (H303g00bs o
bbgs 03gblobldosbgdols doztrmbodmygda, oy 0do-
By d9(hy39emadl, ™A doEgomadnmo ©o030Mdoms
33000 3gdmoamdody, o6 vty gobogbymBy, hmgs
bogogol godm 3FgHgdbe @ H30390L ddhoy®o ogo-
Bo 06 b dgmbmoso.

bodombo Nel. 53 Lodocbowsb bodo bodndo demg-

o dopgomadpmol FEmol odol bbgooob-
bgo bofomoseb (bnd. Ned,5,6) oo géhmo 3o (60d.
Ne7) Boggomoopaol dagme 30@pgomsb (ho-
039000b). 3oemobmmmaondo b3gdnto Pomdgbeo

doEsMos. dgmmbg 6037hddo omgmomos 842,
©d dgbmmgdo 30 875 3sgmobmdmrgzo. Neb bobzdo
bo3mzbos 699 3ogmobmdmdayo. ooy bgdpgbotgme
ool dg3¢0s Foffamabgools dpztol detrggmg-
0. m30botgdl g30d30, M1dEd domabmemann
L3gdHdo  vwebadbyds Neddvgo Lbzs bgdpgbs-
&0l Ihggeo. gbgboo: g0d, gugEM, 86yo, 3035~
o, Foxgmo, Grbomy, 203G Ebogmy, dbs, 3oEbso,
dgamdss, 3ntygebo s mbogmo. §o6dml mbogmols
0 393b3ol dHztol dotrzmgda. Mg dggbgde do-
mobmgbgdls, mdnbodgdl bmomol s dododg-
ol dh3ge0. bogotrgdemadals dpatnl otezamydols
o 83 bdotbdo smat séol 360d3bgmmmasbo.
o 30M3ododol dhggtos obyg d9360, mams
dgmmby  Ldo®bdo. Ro®LbIsbonlol, ®omommb,
330360-339mol gbobs s bbgs bedzyébosmm -
botols 3hggto o bdmtgdo sdoi dommme Iyi-
ol 06730 33b30g00. 500b0dbgds Poddego boizg-
00 3396560l dhHzol Jocrzzemgda. gbgbos: 3o3ewmo,
»bogo, dooY, 3030, bmMdsmo, dobdodo, byd-
LoF396, dMbAHbOL Fomogs ©s bba. gogbszol, ob-
gobs, g00b, ge3g®0b, dgmdsobs s bygghhbamol
0Gbgdmds dygmol v6gdo smgdnm  MmMasbym
668mgodo Jgodmgds 0d0c soblbsls, Gd Joggo-
oo 33nGbogmmdd hadmmazmomo dggbe-
67000l gmmmol, ygogomol ob mgbamgool boyg-
boor (Mahdihassan 1986; Tashev and Tsakov 2008;
Demiray 2009; Adams et al. 2012; Quattrocch 2017;
Hayta et al. 2014; Alarcon et al. 2015).

Bodmgools  3m33emgdLo
byem bbgs m30bg090L osdhemgdl. momddol & swmo-

3835m0bmmmmanno

60dbgos i30d30l dgérdbols HErvdgemm o Nt gog-
0. m30botgdl (303900l doztrmbedmgdo. gbgbos
om0 203060, 3eabdobgdp®o Hyhugon s do-
Fnbgoo. dbmmme dgbyog bodnddos sedmhgbo-
o agnH3Gol dgbmbgdo, oy ymzgmmzol meb
0bgm gl meggals 86 ol SErmydhgol, mdamgdag,
bogotoym, JoEgsmgonmol oghedo dgoomos
0 M0moE, BOzIMOYOME, 030 FOMEBEZVI YO8
0339090M©s. 500603bgdd 33gbdtrgme gdnwg®adobo
O BoHMEO{HYd0. 3306y Mamybmdnm godbot-
g0 bmgmb b3m&gdo. bodmgbos bymols hgdbioe-
ol Gdgbody dmdim, 3om Jmeol getoolbezg-
60, Pczo o bogmobagho. dgbymg s 3533009
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Lob2do bodmzbos do6vBodmmo dool 3396 Ebgodo,

“mImgdog 3gmgaol o8 g3oHBy IRcO™ ©gHowy-
o 56 360l gobledmgtymo.

bodombo Ne8. 53 bodotbdo vemdmhgbogmo Nel dud-
ol Fogmogbosb smgdnmos ghmo bobzo. dobo
3ogmobmmmgoy®o B3gdhHo o6 déol obgymo do-
060, COMaMmmoE B90mm vmbadbymo b3gdHtgoo.
bgdgbotrgmoasb §nddgmdo badmazbos dbmemmeo
FoF3m3b900bs o 3ogbzol 3phatol dstrzgmado.
d0mdbmzbydomeb dg360s bmmdmol dhzgto s
bbgs  3pmanépmo dokE3mmabydo, GMIgmms
30300, BIRO ©OEI™OL godm, 3353wy 396
3obobobrate. 3obaoss Fotdmwmggbommo dodo-
howe, hggawgdmogo 3oHoHIwd, 39waMo dot-
33m3b900, bsdog0, Mmool Ymzgmmzol
3bagl bemdmgnmmos. séol sgthgmay bogod-
Jomodol, 3oMagodel, domdsl, Fofodncsl, byd-
LoF39Gsbe o ggeMbdsbonsol dhzgéo.

3330 ObMEMan7MH0 Rmbomogdol 2gnogdo 6g3-
600 30ME3mm3bydal odhmmongon o gobnlbed-
m36gmo bols dghdbol ©edfzoto H&odgemmndo
726900900 9006086908 Fyoemdgbotg obmaggms-
agmohol bodmgdon. sdo@ma, bogemeyome, §9Gdg-
o bodBoGgnmm ©obodbnmgool Pbos nyml, ©s,
gmtg hobls, Boggomadnml botrdmgnmols oge-
R0 Hoohobgl. séd3smobmmmgont bodmgdl
3ol bodmgbos vgthgmag degbstrgms gdog-
dobo, 93Gomag - bygmob HgdbdHomobs o dogmoals
33300, 50l bagtobazgio bgmols dmdime.

bsdgambgm mdmgdo. swbodbem badmbobmsmBdy
3oobmmmgo®o dgbfogmomos 8 Lodgntbym
M63mEdb demgdgmo 21 bodydo. badgnébgm m-
dmgool 3smmobmmmgo®o b3gdhthgoo onhobomos
00a36M0dedy (L. 12,13). Grxegmbrg 3bgosgm, bdgd-
O6900bm30l @odsbobosmgdgmos batromals (Trit-
icum) 33ty o bbgs bomglbo dotzenmgbydals
(Cerealia) bogotog (L. 14,15). mmImgodo, bm-
damol gotrs, bodmgbos dodols (Hordeum), iyghzols
(Panicum) cos d3to0ls (Avena) 3¢h3cols 3otgamgdo.
30630sd Fotdmoanbogmo bmMomol bamglgonl
LoEYzged I3gbotggdols dhzgcon. gbgbos: dohodg-
o (Polygonum, Polygonum aviculare), bsgstde-
msds (Chenopodium album), bséydszo (Carduus),

bgotogmes (Convolvulus), wmowmowne (Centaurea),
Fofodnés (Fagopyrum). s6rs38emobmenmgoy® 3o-
m0bm3mE 390l Jmcrol dg3tns 3Fgergdnbs s h3o-
3900 dogmmbzm3ohmo bodmgdo, dotrzmmabgonls
a30dhmmo@goo (Lné. 13). 9ebobodbsgos, Gm3 mom-
ddols yzgame Ladyp®dbgm mEmImL dotdo dg3tns bg-
ol dbmgomol dmdim. nbgsss Fothdmoagbomo
bemgm @emmdnbols bdmEgdo. MEBMadols dogmobm-
mmaonto B3gdhhgool natm ghomnéo dmbs-
309900 dmygobomos Hzgbl dMobogm dndamoe-
309ddo (Bitadze et al. 2011; Messager et al. 2015).

bodgagebger &I Nelh. asbbogrygmo m@d3ml do-
mobmmmgog®  b3gdhcgodo 693600 bmmdmols
©> bbgo gPwhpdame dompamemgbydal k3o
5 030 333mm dmygobogmo m&3ml dotdo swmgdy-
o bodndol L3gdhHGmgool vbogmaontns. vdohmad
h39b gagodmos ozl3gbsm, M3 gl m&M3m bo-
3ga6bgm ©obodbymgooles o dog bmmdmgnmm-
08 0bdbgdmo. bmddamals dphatols dgdsagbmmmds
13gddHBo Joogas. sl vaMgmag Jotob, §3o30b
o bbgs Ipminermmo detgemmabgools 3hzgo.
393608 berdrdemols bamglgool batrgggmgdo. streds-
obmmmao™ 2379390 m30botgdl detrzenma-
bgdols goghmeodgdo, mdmmgdoi botrdemmdo Hot-
hgbogm 680l B030rmMbedmyddyg dogmomgdl. bozdemo
00 MH3MEYbmdomss dFgtgdobs s bbgs dHodol
Bermdoboamol Badmgon. dgladanms, gls stol bm-
demols 3o36909em0 bmgml - 3bgotgthdgmsls s bgs
330bbObLMNsbms badmgda, GmImmgdog becrdsml
0800bg09b. mEdm Neld-do omgdym bobdo demdm-
hgbogos bgamobe o ool dmdzmagdo, g3odgobe
o bbgs 3ghdbol dokgbdodnmo Nrtgogdo. od3g
bodmgbos it0bggmol dnddnmol badmag.

bodgmmbye mmdem Ne3. gls m6Mdm Jgomgtm3dg-
09 ™009dHBge aomb&momo s dobo By Lobzol
(Ne6) 3ogmobmanmaondo b3gdntgdo gdbgoglbgds
@3 NeTs b3gdh®gdl. ogsg 093600 bemdemo-
bo o bbge 3wt gmwo bomomgymol 3hzgho,
303603 mEImL d3gos bofoamo bbgs ¢Hodol bdgd-
09000 bobosmde, AL FIs© Mol Jgdm-
bobyamo dhatanls dodpzmgon. v3ohmadsg of be-
demols dhggho obpomy oby dg3tos. Gog dggbgodo
bmEdmols gobgdol batgzgmoms Ipzgel, obobo
3ogmobmmmgoné b3gdntdo 3o6gooss Fotdmeo-
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30bogmo.  sMmadsmobmemannto bodmgdal 3ma-
3angdbog obgmos, Gmamtog bodgpGbym mmdm-
3o, boog bm®dsmo 0bobgdms. ©mdobotrgdl
oM 33™3b900L GodHmmongdol MemEabmos, 86
0G0l bmgm gemmdybol boybgg. m@Hss v3tymay
boggmol bmgmb - bmtoatosl bdmtgdol Gom-
©bmds. 500b0dbgos Bmmmmzonto dobomag.

bodgmmbgemn m®Hder NelZ. ogo bobosmwgds dqdwgzo
»30bg09000: bmtdmanmmol 8 3ommeb sGbgd-
o botyggemgool dhzgto o 09360 o6 kb, 0ryd-
3o 90006036700 03 botrnggmoms dhzeol dotgmmy-
00, OMIMgoog 08OEYSGS gBmgobs s Lobogzngody.
9bgbod MMl 6063, 300IdFOFS, 73MLAbETI0,
3030 dot3s, boEd®Jomeds. 0dsl, Gmd gls me-
dm bobogzg 1bws ymanmoym, sabdhntgdl bmam
aenmIgbol bL3mMgdol oo GOMEIbMOYE. 093¢0
o Lgamol o gebylbedemagtgmo Hgdbhomols dmd3m,
€3gemgdog dbgag 6ogo3msb gHhmsem 0gdbs hoytomo
™63 do. 9939 90006036700 bm 3m bagdhmdondols bdm-
€900, HM3gemog 0BG gds (Hgdbhoemdy o damals dob.

bodggbger &I Ned. gls mEdm aobmaggdnmos
39, mdghy md0gdHda. demobmmmgon b3dgd-
H69080 EM30botgdl bm®dmgnmol dhzgeo. dg3-
600 bmEomol botgzgmoms 3h3tnl dotpzmgdo.
bemgm gemmdgbol Ldmmgoo boghmmo 86 swobod-
bgoo. IFghgool badmgon Jotgoos Fotdmoagbo-
@o. bommo hobl, ™3 g m®3m ggnbdrombo-
6gdd o 3o bmEdsmo nbobgdmo.

bodgambgem &I Nel7. ogo asmbdogmos dghzn-
dghg ™d0gdhdg @ Lesbomdm 6ndyda, mgsbymo
3hHatol gots, bobdotbeg Bgogegl. dogmobmanm-
3076 b3gdp®do dg3tns Foffgmabgdols 3hztrnls dotr-
(330900. ©M30boGgol 30830 O Lemdo. ool oz-
Gym3g 303306 g dbol Hewdgom o g gdo.
0936000 3oME3em™M3bgdols Gadhmeabhgdo. o bodma-
b0o berddgmols 3ol dotrzmmgdo. ool beatrdamals
bomgbgdol botgzgmgdog. bemgm gemmdgbol bdm-
900 56 80bodbyds. vdohmddg Jga30dmos ogsl-
33600, ™I mOIm Ne12-3o bodrdemo 0bsbgdmeos.

Fuerganol dobogmoby o byanboggzezol 6 gs-
byamo bsdmgdol 3oamobmenmgonto b3gdamado.

0683006y b633rm3ddn gobbogmymo 0dbgds 0d
byomo dpddmol Jogmogbo, Gmdmgddor yzgmedy

3060 N0 doboms 9em3mhbos. dmyzsbomo
0dbgos ogkmzg bymo bgmbogdzezols mmasbn-
o 633mgd0. Jsbogns 396zobo dmAmhbos. gebzo-

bogmo yggms dnddamoels dobomol bbgoobbgs
L39ddeol mogobgdydgdgdo (byé. 16,1718).

@30 Nel. gls ogtgo ocdmhgbogmos dgmmby be-
»03630.  3oemobmmmgog®  b3gdp@8o  Focdmdb
Fofzmaobms  dpzgho.  gobboggmtgdom  093¢0d
030830L0 o Lemdol 3hzgtn. badgol Ipztrnl om-
©9bmdd bogmgdns. badmabos vatgmag Foogmol
96Om0 3H3mol BoMEgemo. domobmabgodo omdo-
Botgols bomglio dotrgemmzbgdo. beérdemols 3hzgo
3o, 3006 §3030b. 309G Fotdmoagbogmo
o3 mzbgool gobol batygggmagdo. vMsdsgmo-
Bergmmgonéo bolosmols bodmgdnwseb gogowss doc-
33em™3bg00l gohmemodgdo, bobsdgogmo oo Jig-
botgms  g30g®dobo  (byem. 19,20). bemamgdosb
3306 GMEIbmOnm 80bodbgds gemmdnbo (L.
21), 3090H™do7do, bo3gmols bmgm bmto®ns s go-
ByboBrgtgmo bmgmb bdmmgoo. badmgbos §ysm-
339656 ms (bmagemoggmsds) bodmgdo. eg0d-
bodos bgmol Hadbhomol d6mdma. Bmmemmaoy®o
dobogms  3oMgosd Fotdmmagbomo. 9mobodbgds
IT9Ggo0lbs s H303g00l 20g0M0, 3aobdobadnio
096Ox90, 930gmdobo (by®. 22,23).

dacggamo Ne3. gls ommygn®o bgmows bodmzgbos
dgomg o 3gmghm3ghy Ndbgdal 302body. Sogmo-
Borammgogdo b3gdpégon sépoy obg doostos.
bgdgbotrggol dmmols vdsg @mdobotgols Fofzma-
bgool 3h3col dotr33emgon, bbolnmtgdom - a3od-
300, 865050 MWMEIbMO0m 80bndbgds brdols
o badzol dhzgdo. domebmzbgddo dg3tns dok-
33230900, OMRmOE 39w, 0by FIWHINY-
0. 80l betdgmols, Jgtobs o dgdnols dhggio.
3060mL berddagmo o dob bamgbgdobmazols ods-
baboosmgdgmo batgzgamgdo. S6830mobmanmao:-
60 Badmgdoob 693¢0d bols dgérdbols pégogdo
o 356E3mmm3bgo0l Bohmemodgdo. gmEds bmim
aem 3ol L3m® g0 s Brmammgon®o doztrmbsd-
®900. G0l bygmol Hgdbhommols dmd3magdo.

LedgPEBgM MOIMBo deBmhgbomo Jgoty Bmdol
F9O39ao. 93 3ol dogmobmammaond b3gd-
069030 EM30bomgdl Jnmintrgmo dotEzmma-
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£go0. 393600 bm®dmol dhHzcol Memogbmas.
0kl 0atMgm30,d3¢00l, dotobe o Lbgs Lomgbo
dobr3emm3bgool dhzgdo. JoMgomos Fotdmwoag-
bogno betdmols bamgbgools batgzgmgdo. demo-
60dbgos 30aadycol, dotgomogol oo bbgswmobbgs
3obboBmatgmo az036ol Ldmmgdo. bgdegbetg-
0 2375390 §0MOMOL Fofgmgobms dpzgtn. odog
306390 ©M30bsbho ggogz0s, 3gmerg 30 - bmgo.
6od30b, mz00b, 3ogbgol 3hztol dotpzmgdo gm-
Hod. mbomol dhzgto Hodmmgmom dpgbotgms
dHzcol dotpzmadby dghoo.

830mMObmmmanmo  bydmgool  2apndo  0g3-
00 doOE3mmzsbms  gohmmongdo. ol do-
»0 0gHmgdol P2y o0, 9c0bodbgds dggbotrg-
»d g300gdobo. 30Masmsd Femdmwggbogmo bol
dgédbol, dsm dmtol i3odzol Préggdo. bemgmb
B3MEYO0 O Bmmmmanno badmgdo gm@os. dg-
otygoom dghos bgmol Hgdbhomol dmdimgdo.

3o g9amo Ned. 3gomy o Igmgcrmdghg mdogdhgol
dmrol dpgostg m®dm Ned-do badmgbos mobols
g6dgemo Ned. 93 gmdmols Jogomogldo doamobm-
wmaogho b3gdhogde FPwHahgmo dohE3Ema-
bgools Logbgoom gedmomhggs. 693608 bm&dsmo,
93600 ©o goco. 33b3mg0d 93MINZY BIHIOLS ©O
bbgo bomglo dodzamgbgdols 3hzgco. Poos sma-
b0dbmls, G godmoymas betrdmols hedwgbody
bobgmos. Jotgowss Fomdmoagbomo bm@dmol
gobgdol  botgggmgoog. gotos  odobs, 893600
33036900l - 3390l gbols, 30emed vk, dotrgogmo-
HoL L3mOgo0. bgdegbodgms dmtol mdnbotgdl
00330 ©d Lmdo. gmdos badzol, Fnbol, gogbgol
I3l domgmgdn. mbomol dhatol Gomwogbm-
08 mEbog dghoo.

8330mMObmMEman7mo bobosmol bodmgdoy 3o6-
gods  Fomdmoagbomo.  doGdmol  dotrgmmg-
bgool g3odmmongon s bols dgérgdbols Hadhgogodo.
000603070 Fyoamdgbstrggdo. o badmgbos bmzm
dozmGbol b3mégdo, Gmdmgdog bybhosb dotrm-
09080 betdmgnml Phbgos o 8Bosbgdl dob.

bgemob BHydbhomol dmgizmgdo sboy obg 0g3t0s.
79900 O (303900l Foztrmbadmgdn 30 ¥39-
»gbods Fotmdmoagbomo. bodmazbos itnbzgamols
On3dmEols 6ydmog.

domggmmo NeZ. 0go smdmhgbommos dgomghomdg-
09 ™d0gdHob LedgnMbgm MmEGIMTo s dobo Fog-
®8360l 3omobmemmgaono b3gdhthgoo momddal
0bgmo3gs, Gmamtog Bgdmm gebbogymo bbgs
dnédmadobs. 093600 bmdmol 3H3a60 o ddog
8903hbg30 beytrdemols hdgbadg 2090l sOlgdmds.
badmabos sgtgmgg d3tool 3hztol dotrgmgodo.
30MgoEds Fomdmoagbomo  bm&dmols bomglg-
dobomgol odobsbnsmgdgmo bodgzgmgdol dhsg-
0. @obbogymMgoom ©oos dshohgmsl dbztol
3063300l OmMEgbmds. d¢0bodbgds hyol gg0d-
€700l L3mbgdo. gbgbos: gzgmols gbs, Jomodnés,
3oMaomode. 0936000 @ebnbedrmgdhgmo az0ddhgdol
L3mgoo. bgdpgbstgms 2gnae Fotdmoagbomos
F0§3m36900b0 o mbogols Ipztol Jetrzgamgono.
m3dobotgdl godzo s Lmdo.

3M835amnbmmmanné bsdmgodo dg3tns bols dgé-
gbols 3o€rgbdodgmo prérgogdo O 3oME3mma-
bgools ggoghmmongdo. 3o6rewsd Fotdmwagbogmo
Brmmmaoy®o doizmbadmgdo, asbboinmtgoom
30 3F96gdol 203560 o Jemebgobgdp®o Hytoyg-
0. badmabos vgtgmzg htohogmols 3gd3amols a3trmals
9300096 30bo. bem3mb Ldmmgdo (emmdybo) s dHgd-
bHool dmI3m mdHos.

bganboggzo5980l  Socmobmanmgog®o  b3gdph®g-
o0l @obolosmgds. 3ogmobmmmaonto  sbomobo
hogpotos gdgbo bymbosgzogomeb dmdmgzgdym
dobogmoedg. bodndo Nel,2,3,4,6 Focrdmowagbl od
bgmmbogdzeggdol mmasbym bedmb, Gmdmgdag
dm3mggdgmo ogm dgmmbyg bidydhatoel Hoto-
OMG088g. doged ol bgmbogdzeszo, Loooobsg
3 go0s bodndo 5, 5¢3mhbos bhtrmddhnts Neb-
B9 (L. 24). obog Pbd 90badbml, “m3 mmbo
b0dndo omgdnmos 3odHems Bmdol bgmlbendzesg-
00b s bodndgdo 5,6 Im3mazgdmos oo Bm-
3ol bygamboggd3o3900006. sbsgoBds shggbs, G™J
I3l doerzmgdol oo Gamgbmds badma-
bod 03 bgmbogdszoggool mégsbnm 6odmgddo,
€ dmgdog byBoiol Jobobgobss odBswgonmo
(60d. Ne1,2,5,6). 03 3350760 FoerdmBmools ggsls
3oohbod Poddmogo m®3d g3, Gmdmgddog Hot-
ho ol dggbotrgymo bodmgdo, Moy bgmbocdzogdy
b3gdm©s © F13930g0MEd. Mam&E 30e0bm-
ORI ©odatdds vhzgbgol, bydggbotrgms dm-
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€0l 3060mOl Foffgmabgdol dhzdol dotrgmgdol
€0MEYbmY, goblbegnmtgdom 3o sagzobs (Pinus).
gy ©m30bobho 3ogemod (60d. Neb,B). 303-
ol (Juglans regia) oo, GOOHNMRMONEM3-
£g00©ob, mImgdo mdom Jmodspp® Sobm-
09030 0BMEgoY, vmabadbgos: dgbowms (Carpinus
betulus), gogbgo (Tilia), dgwndas (Zelkova), dpbe
(Quercus), wbésgo (Ostrya), aoxsbo (Pterocar-
ya fraxinifolia) (bné. 25,28). 3gotoy Gomogbm-
domos Joxmgao (Fagus orientalis), stayo (Betula),
99906 (Ephedra procera), omgens (Ulmus), 03obo
(Fraxinus), hotogo (Salix). d9hgoo®goo@eb semo-
b0dbgos mbowols (Corylus), 3z00mb (Ligustrum),
bggcgmols (Fhamnus) d¢3tols dotzengdo. o
0bhtgbl Fomdmomagbl satgmazg mmbo byam-
boogggogol dobogmodo badmgbo hzgymagdéogo go-
Bols (Vitis vinifera) dpnggto (L. 29). Grog dggbgos
d8gmobmabgdl, gl 2am30 Mombgbo doetns
0 3obd0 gobobodmats 60-g hodbmbo (by. 26).
Bmaoo goMomdl bemMomobs s bbgs Lomgbo
3o 3em3b900L IhH3hol Gom@ybmds. bmddmol
aotEs 335603y 3obobedmgms dgtobs (Horde-
um) s 93600l (Avena) 3hatrols dotrzzmado, Mog
bogbgdoom d7bgdM0g0s. 396zdEds Fotdmmggbo-
o d36gm3g bm®dmol Bomgbgdol bodgggme-
00 3H3ge0. 693600 LdINMbOTM dogmbmzgbydals
dhH3eol dotrpgmgdo. gbgbos: v3dsbo (Artemisia),
0063dsboygo (Achillea), wowmome (Centaurea),
ot3dobdbogms (Serratula), 3spodsmobs (Valeriana),
sobdoto (Urtica), yoyshm (Papaver) oo Lbg. pod-
60300 03 330360900l L3mEgda, GM3mmgdbog obg-
39 0g3L bodznObommm m30bgdgde. g 30 0dsl bod-
bogl, ™3 bgmbogdzegdy obgbgdmos Gmame
133900 3OMEIHYd0, by PodGvg0 LodgnMbogmm
30batrggdols mgbiemo, bagmazo oy domo gedbdoto

RONMYd0 s B39bggoo.
030~
obmmmann®o  bobosmol  badmgdo.  FoomdL

bm®dmaymol  gopmmongdo o bebsdgdgamo.
306300 Fo0dmoagbomo bmgmb bdmmgoo, geb-

3ogmobmmmgogé  b3gdhddo 093600

Lognmgoom 3o - bmgm gmmdnbol. dg3t0o va-
Ggmgg bol dgigdbols H&odgomagto Prégogdo,
Fgtgdobe s H303g00l doztmbimdoymo bsd-
»gd0 (bné. 27). gty Gomogbmdomsd bazgmol

bengmb bdmergdo, Fyomdpgbotggdo s bgmoals, 3o-

6030l s Jogmols Jbmzomols dmd3m. gmEds gmem-
300760 ggghaemols bodmgdo.

30doboadyg, dmbsggdms bodogg 2anxds, Gmdmgod-
3o 890l §mootrgmals badmbobmatols bamsglbmg-
ooy Ledgnebgm MmEMImgdo, FyGdmol dogmogbo,
bgamlbogd3esg00l mEzsbymo bodmgdn o bodst-
bgdol  dogmobmemaog®o  dsboms, ohggbs, ¢md
domo L3gdhgools Hodo grmbsotos, 0dohmad Gnd
obobo dbebagl ghmo Mmool degmgmgimammann
306mMdg0L. yggme Jgbfogmomo bodypdols bgdpg-
botrgmd 230380 @m3obotgols Foffgmabgdn, asb-
LMoo 30 530330 s bmdo. gb 0dol bodbogl,
™3 gobbogmnmo Ggaombols dsmogmo dmgdo, bo-
O3 Mgl bpodomdn®o o sem3ydo dogmmgdos,
d3.7. IV smobfengnamols dgmerg babggetdo Foffgm-
36900l hyno 0gm ocgstrgmo. o3 hygdo Jgbotgzals
boboo Fogggemog 0bMgomEs. domomdmols (hygdo
330360 FoGMZIMOMHOE 0Y4M go3GEIMIONI0. Jo3I™
OO dEENM OB, &3 30bombgoly s bgm-
39090, bowog Joto o bogogg 306 sz, 3o3-
OEIMIONIO 094m RIONMRMNEM3Zbgdo ©o bbgs
bomodmImyzatrnmo 20dgdo. gbgbos: Gpboms, 20a-
Gpboms, 3oEbgo, dgbs, Intysbo, Pbdogo, 3830emo
©o dgendae 30- d3adyodo mbagrog Yoo gmgagmo-
gom. hadmmgemogmo d3gbadggdols 3hzgtn bodmgbos
939 (Hodol mgsbnem 63dmgddo (bomegbm, be-
dotbgdo, ntdgmo, bgmmboxdgesn) s gmdstgmal
30sdmgddn g3OO®MMABMNEM33bms Bbhow obg-
»0 (hyg 089OEHOMES.

LomdmImygotrnmo  hyol 208900l vMLOMOSL
ssbH Mol obgmo gz0dtgdn, Mmammogss 339-
ol gbo o 3omedncs. Gmamei 1339 d00bod-
bs, gb ™Mo 33036 gl 03&ogds dbmemmm
domols Fobs o F1o 30mmgdol gotmmumommm-
306 (hygg0do. d3.7. IV smobfFengnmols dgmeng bobg-
30630 bmgol hyol 36033bgmm3zebo Gatrmmogdo
beagom 3emodogol sGbgdmdol obhy®os. ol
bodgbg-2030bgmdo bmdo oMM vGMBS O30~
om0, Goaeb 3830 3880 o 3MbhHobgbds-
g®os. 0F bad3o o god30 NGO boGMmdb.

0333000, H3gb dgazodmos ogolizzbom, €Gmd
aobbogmnmo Mmols dmbszzgmdo dgbbgo-zo30-
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bgmdog, ©mg39bEgmmeb dgotgdom, gogowmy-
300 MO0 O bemnom 3aedspho ogm.

LFmogo bgmmboytgmo 3emndadndo 3otmogdol go-
dm dofomdmgdgogde oF bogdome ddmogtn aym.
83089 39(hY39emgdl 96 dotrhm bodgn®bgm mtdmg-
doby o gnddemols bodtogemy, dMedgw dgdmdby-
bogno dsbagms. m0mddol yggmes dnddgmbs ©o be-
dgbym mM3mgodo betrdemo oym dmmaglgdgmo.
ols 3300, 38 Jozoemgdmbsg 30 Mmoo be-
300 hos@sbgl, Bogmomgdl 0dtmobogamo dmbob-
ol (HMOEOE0sdY , GM3gmog 3smo badyytbgm
bogdosbmaol bobosml sbobogws. aedmagmgnamads
dobogad g30hzgbs, Gxmd gobbogmmen dHatrodhmEns-
B9 0mgbgdmos bmmomoly Godgbody 20do. dm3-
4030 3600, BgH3e, oo o bb3gs dgediptgero
30633 M36900. 5 30l gedmtEbymo, dgdomgm-
3oL Fobrgzebgb. 3030mbe o mbagml, dgbodmms,
OYol  gots  Lagnmot doemgddog  daMMZ9dbAb.
bgemboxggogol mmasbym 6ydmgddo badmgbo Jnm-
Onérgmo 3980l 3h3gatn Mgaombdo dgz9bobgmaonls
SbgdMd0l 86z7dnbhdsE godmmagds.

36038em0bmenmgogdo badmgdol gbfogmols be-
039398y 30dmoty3d, 3 dbmameo Lbodedbo
Nel-ob (mo0gdhno Ne8) doggomgdnmo @ool3tdogms
Boggbemdo, oaeb of dogmBg 693600 H303g00l
3036mbddmgon, Gmdgmms ddhogdo i3eds Lfm-
6y BoggbymBos. (303900 bedembdo Pbos Hodym-
mEd 03 boabgdl, HmImgdng doggdomydnml hoo-
HobgL. Lobhytgbms ols gaddog, ™3 H303gdo ©d
om0 badmgdn hzgb dogth Ba3mgbos mobsdgmtmay
0830000l bodmbls s mdsdo (Bitadze et al. 2011).

Nel bododmbols doggomagdnmol Bogbynemdo ©og-
€ dogmazols  sabhpdgol  sghgmgg  3emobmmm-
306 b3gdHedo 03 Iggbotrgms IHztnl SEbgdMdY,
Gmdmadog Bogbymdo ygogol. bbgs bododbgdal
dobg300, dogzomgdymo Fomob 3oz bybmbdo 1b-
©d 0930 domom, Mopasb dom b3gdHegodo o6
8Mol smdmhgbogo 0d dggbotrgms dhzgtn, Gd-
mygdog Bogbynemdo yzo30emmdl o, Mg doogeMos,
BOOHOS (H303900L bodmgdo.

Ned Lodombol  0ohosdy  smdmhgbommo  5odco-
30 30830l bols dgdhdbols Hhogdgomnéo mrggdo
dmFdmol, Gm3d doggomgdnmo botgeamdg oym
dmmogbgdmmo.

badodbgodo badmgbo bgmols HgdbHomol dmd-
30900l bo3demE oo MamEbmds 3ghyzgmgo,
™3 dopzomgonmb Hogdyml dembogwbgb. bg-
ol dmgzmgonl ndghgbmds Na3grnmos, dogmsd
8006036900 19600 dMIIMd0E, F9GOMOL bog-
Goboggmo. bodmabos @mydzo o 339G obegHo
dmMd3mgdog. dbmmmo bodotb Ne8-3o sMol dpm-
dmhgbogmo Jogmols dmg3m.

o3 99bgos 3obomsdo Bo3mab bmiml bdmmgol,
06RO 33070 godmoas bmim ganmdgbol Gom-
gbmools  dohggbgdgmo. 03 ™mEMIMgddo, Loosg
beEomgnmo 0bsbgdms, 693600 bmgm gaenmdn-
Lol Ldmmgoo. bodgnebgm m&3mgodo dobo bdm-
ool dopgde 308b0dbgdl 0d dmdgbhBy, Gmgs gb
m6dm boboggg MmMIME gosodad s dobdo dbm-
mmE bdgogn o gebsmbotn dofs oyhgdmee.

begm In3meobols oo MemEIbmos dSmnbodbgds
0d g9 gemdo ob Lodgnebgm m®3mdo, Grmdgmdog
bmEOmgnmmos 0bsbgds. gl bmgm mdol boboom
1hbgdd bmEdsml o dobs batobbl omotrgladl.
1bd 0mdzsl obog, ™3 sebodbnmo 3tmegbo
3030bdGgmdl Jommmm bglihosb Jemodsgy® do-
OMgddn. 830080, bmgm dnzmdabol b3mtmgdal
00 GOMEYbmdd brdhom 3emodsgol sebgdmdol
300093 9Om0 366r0 8Mamdnbhos. Jofemdmddyog-
30l 06bgdMdl 3oGgn dotzgtns bodndgoda doc-
33m3bgdols gohmmodgdol, dsmo mytmgoales
©d gmmmgdol gd3oydobol oo Momogbmos.

3obsdotbgdnmo  3oamobmmmgaonto  L3gdhtgdol
LFmE0 o Bnbdho 0bhg3tghogool 3mbhtmeols
JoBbom, oPEomgdgmes  gobboggmo  Gyggnmbal
®8b83gMhm3g boswagols, boglbgoobs o bbgs bobol
obogmgdgodols bodndgdol dgbfogmes dmostrgmols
bdmbobanadnl hgGohmensdy 030l obsoagbowo,
0y MmO d0bobgds mebodgotmag degmobmam-
3096 L3gdh™godo of oMbydymwe ©®Y3bEIo
30T IM0 0 3YWHYOI0 obEBRHYd0l d3gbo-
OYPmmds. 83 dobbom, dgbfogmomos boswagal 5,
bogbol 2 s dhmbols 1 bazgemols bodydo.

6o ggbgds boglbgol, domdo sm3mhbos dhztnl
939y oo MomEgbmds. 3o dommobmmm-
3096 b3gdH®do FoCMAL Bomebmzgbgdn. dg3tns
39070 3oME3mm3badol, Jmmambbgool, dodo-
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OO, gmmomb, 306bizmogol o hyol gznddhg-
30l bdmdgoo. boglgddo smdmhgbogmos bodmgthgddy
aMbgdne batrgggms dgbotgms dpHzgho, dogsgmo-
MO, Y0, 36380 dotrgd, boto s dzoybe.

bogbgdol bdgdhol bgdgbotrgms 2anado dg3G0s
030830b0 o bddgz0l 3H3gG0. vbg3zg JoMass Fok-
dmEagbogmo d7bol, séyobs o mbogols dpztol
3633 g00. 38emobmmmagoy® b3gdhhdo bogeng-
00 3b0d3bgmmos vdagl bemdol, Intrybols, 3o3moals,
Foggmols, dhatrol dotrzamgdol Mamgbmdsl.

3M835m0bmmmaoné badmgol dmmols oeomal
bogbols  dogmbimdnmo bodmgon. dg3é0s va-
€9m39 (H303900Ls s IFghgool dpbnbgdo, Jemeb-
30bgoneo Hyohxgdo o dobFnbgdo. dmobodbgde
hehogols 3g3mols dgdpmo. sbgoy obg Em@od
Boggmobs o bbgs bmgml bdmégdo. 3oty Grom-
gbmdomss bols dghdbol nzégogdo, Fyomadpg-
Batggdo o hobhoga®o 9300l gobhgdo. gobled-
036mod sbmmobs s sEgmo.

OMEMOE 19330 ©900b0dbs, dmdstgmols badmbob-
6By 9 gdTmos Mbddgtmazy boswsogol bymo
Lobzo, MM3gmmd Mol datgmag FoGdMOL -
mobmzbgool dph3gdo. 8936108 Grmgmy 39e N0,
oby gnedatpmo dotEzmmmabgon o bamgbydol
bomgggms dpgbotggon. v0ebodbyds obmosbgodo,
bgamo, 833960, SbHHS, MGl doMgs, ReGldsb-
©730, boMo, momomm, Lodynms, bogstdsmsds,
gobmmbobo, dogohgms, dhnhmbbgdo, gemml-
6900, a3pé0byms s bbg. boswogols dsgmobmenm-
aon® L3gdh®gddo sbgzg 093t0d (Hyob az0ddgdo,
3oboboBmgMs 3omodnme, 39bg®sl m3s, 3gg30dMds,
3390l gbo, dotrgomogs, hoonbs, domol hooybe,
95760l 330360, MM 1339 900b0dbs, §oSE-
0l badmbobmmo®By smgdnmo o godmizmgn-
oo dérmbols Bo3gmols bodndo. 3ol dogobmenm-
ao® b3gdhm3o FoGdMol vbggg demebmabgdo,
mdobotgol 93d60bs s 3gemndo Jetgmma-
bgools h3gto. 93600 vaGgmag dobolobbsntrgoo,
RMmom, dopohgmd, H3gnmadozo  dshogge.
165 9006036mb ol ggadhoE, Gm3 boggmdn mom-
Jdols o6 360l vedmhgbomo Hyol gg0drgdals bdm-
€yd0. bgdpgbotrgms Bmmol sdog 093000 B3odzolbs
o badzol dhztol dotrpgmgdo, 306ro©sd Fob-

dmEagbomo dgbobs o mbomols 3zl Gom-
gbmds. véyobs o Mbomol dhzgdl sépory obg
3b0d3bgmmgebo sgnmo K38300.

dodoboady,
L3gdHgdds Bh3gbs, T FomBo JoGadw dobobs ols

3306o6gPIMde, mBgang b 3O3HEITIOYL0
0otgmol Boedmgodo o Bmaoon dgbbgodo.
of 8960mdL Foffgmabgools (hyg, bowog mdnbotrgdl
030830, 3030, Gmamdg 30botgz, bodzo o Lmdo

»0bsdgtmzg  3emobmmmman®ads

0dGogde. d6bgdnmo bpdomo Bybheo soboby cm-
am bogbgool, obg bosogol b3gdhtrgddo. dgbbg-
o0l hyob doboggddo dotrmamos oty omogbm-
300, 35a60d 0By Jogogmo dmols Ipbs, mgme,
Foxgmo, othyols by, 3crygsbo. Hodmmgmommo yzgemo
bols 330l dotrgmgdo bodmgbos gbfegmom ma-
bodgtrmzg 3oamobmemmzogt b3gdntgddo.

Booogol  atvdsmobmenmgogdo  3gdhtagdo
33390060 @obbbgogogds boglbols b3gdhtgdobasb.
b0oda 030 F96MAL brmgmb bL3m®gon, dsm Bmmol
393605 baggmol bmgmgoo. o¢obodbgds sgtgo-
39 begm aammdgbo o bmgm danggébstns. sbyay
3063osd Fotdmoagbogmo bols dgérgbols 3ocrgb-
Jodpamo 2éggoo, Izgbotgms gdogtdobo o
3633 M3bg00L BohmEmoigd. oz 8ggbgds Brmm-
Mgt dobomals, boswogol dogmobmmmaon
L3 do Bomo CVMEIBMOS FdEOMYd0m bdIEmy-
309, 300067 boglbgodo. dzntrg Momoybmdom g3bswg-
0o bgemolbe o 603d0L Jumgomols dmdim, Gmames
DBIGMY0, 0bg gegdoaro. Fe@de 9339 HILO-
O 539006 3obhgon, dogted bughmmo o Sl
bodmgbo Hobhodndo 8890 sbgmobs. Mg dggbgde
0odnobol  my3ebogmm  Lodgp®bym  Lboddosbm-
dob, 0o dobrgsl Gmamy dgbadmbangmdsl, obyg
30f0m3mgddgogdel. dsmobmmmaonto dgmmoom
dgbfFogemmogmo dobool booyndggamdy, boosg b3gd-
O30 borddmgnamol dhzcols omoybmds dogmosb
30y, @d3m0339ms, M3 mgbog dgbmEmomgmds
bogmgoo 3b033bgmmmgabos, oy btrmmow 8gg-
Lodedgde bobsdzomal. o nmglgds 396 nHmaz0mo,
3m30mbHm o bbgd dmbiHbgnmo.

1600 500603bmb 0bog, M3 sagnmmdtngo dmbob-
gm0l 06RMmO3dE00m, badmbsbaotnly spgommsl,
dob dggos Hgtobgddy, aobgmo bongnbols dgmy
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bobgzo®do 0mgbgdmes bgmo. gl 3oGaso sobobs
bodogol 3ogmobmamgnnt L3gdn®do, Gmdgmdog
Lol gl @ots b3m3zbos dobo dpztnls dot-
33em900. b3gdhHhgddo sobvbs vaMgmag od stlbgdnemo
Jgoomgmds. Mol dmdedgmole s Bggmols domgo-
do doM0moEd 3030 8 ®bogo badmdl. dvmo
33960 Jordd doodbs o agngds bedmbsbmatnl
H93bgdol mebedgtrmzy bodweggddo. o 8dodm-
3o 3900mgmonly 330emo 3oMao aingdbots Jgl-
Fogemogm 3ogmobmanmgot bdgddhtgodo.

65dmbobanoto dygdamo®ol 39emo, go® mobo Nelb.
3O Jgmemmaonto 3mboggdgdol dobgogom, gl ymer-
03bo  smamomgdymos Il somsbfamgymol doc-
390 babgzhom.  3sgmobmmmaog®o  dgommoom
Jg30LFo3mgom Nel oo Neb dtrdcmgoneb sdmemgdy-
0 30{8, MOMMYTEb MmM-mMo bodydo - gémo
63l 3060000, 3gmdrg 30 Fghdmmols dotroob.
bagotms 83 b3gdntrgdols ahHee Mo gobbogmge.

NeT gatagcmols Bgos bofoemals doffols bdgdheBo hyol
9 93d9bhado gogomgdom bogmgdns (29,2%), g0co-
€y do®do smgdgm bodnddo (55,7%). bydggbatrgms
237930 Jmbols doérdo spgdmem bodhddo gogoengdom
30tM0s. ©M3obomgdl Fedamol dhgaén. ogmo-
M35bmgdb 8nbodbgds 3oiban, Geboms, Foog-
@0, Ibs, 30300, (Hygdomo, Fgtysbo. Foffgmabgdo
F968m©anbogmos bmdol, i30830b, badzols o mz00l
dhztol dotrpzmgdom. dnhdbotgols dmmols bodmg-
oo biérm, mbogo, bgdtgmo s gugoe.

domdbmzobms 2gnaol mMogzg bodnddo m3dnbo-
690L Bomglgdols botgggme dggbatrgms 3hHzHol
o300l MomEgbmds. d6Emy 0by odsmos
betrdmols o bbgs bomglbo dstgammabydols Gm-
0. 83 23799380 35063 §3EIMOL berdsgmo. 3ogmo-
boagmmgopé  L3gddHcnddo vmobodbgos vatnmaY
bodmgtgdol sMbgdmo0l 0bodspmgdo. Fm@Hde
93mb o bobsggggdol batgzgmoms 3zt dotr-
33900. gbgbos: d0bdodon, Lodynees, 838500, ob-
Bo0hS IO030emddMM3o.

L3MOMZMbMOEED MmE03y bodyddo Mbzowos Fok-
dmagbomo g3036d @ggmol gbols bdmegdo. smo-
b0dbgds vgtgmag bbgs gg0dtrvbsntrgdol bdmmgoo,
3obbo3nm™gd0m J0modyds, 330dtnds, 39bgcl
»3o. ox3adbotgonmos bogbgdol bdmbgdag.

Yo bol Neb goirgamosb sdmemgdnem 3ofodog
0bOEMa0neo 30bmbBm3ngthgos dgodhbgzs. dot-
do omgdnm bodnddo (Hyol gmgdgbhgdo dghoo
(449%), 300069 Bgod bofoemdo (29%). dodol b3gd-
O30 d93600 Fodamol dhzgho, Bgws bofoemdo 3o
030 boghomo 96 8mebndbgss. Fodmols aotws
do®do bodmzbos dgandzols, dhthygbol, Gabogmols,
2036 Ebomol, hygdmol, m®medmob, bggdhgmol,
®300L 3hH3go. ™G0z Lobzdo vbodbgos FoE-
bgol, d7bol, gogzol, bemdobs o badzol Izl
30633900, 83obmeb, doédo vemgdmm bodynddo
gzgms  hodmmgmomo  b3gd@Heol  3mad3mbybhob
OMEgbmos  dghoo.

dombmgobms 2aa0l mMogy bobzdo JomdML
bomglgools Lotgzgmoms dpzgco. gbgbos: dogo-
Oomo, 6363830, bgatmgdme, bogotrgdemsds, wmo-
wogm ©o bbg. 3gwHhymwo  bemdygargdel
20890L dmErol Jmmbols Bgos bofoemdo badmgbos
bemMdmol dbmmmo géhmo dhgdols dodpzsmo.
30363 Jmmbols dotrdo smdmhbos 5 beddmols, 3
Jg60b o 9 bgs bomglo dotrzzmmmabadols dhzggco.

dmgols dehzabgdamgdols Gmmgmo bogmgdns mMogy
60dn3do. 3oatrvd gBmb s Loboggggdol Lotrygzg-
ool gamadgbhndo Patim Jo6rdEds gedmbadyy-
o dotoEsb smgonm bobzdo, GmIgmmdog oym
OmMol 3063, §0bdoto, 9385060, mobgghy dhe-
3o dotmad, FoFomanme, dmmmgs o bbg.

39060 0dOmebmzbgool 2ame3o sobobs Bndwga-
bon®o: Jmmbols doédo bodmabos ool (Viola), ¢yo-

helibgdol (Lamiaceae), Jomambbgdol (Apiaceae),
oddotoles (Symphytum) oo Bbsdéol (Sparga-
nium) 3ol do6gmado. smbsbodbogos, md
doordn 0BMgos dbmmmo  ogemdgdym  (Ho-
60ob dgnmyddo. bdmemgbgdol Fgdeagbanmds
™mM039 6037930 F0EM0s. v, mamg 3otzgem
$963gemdo, ©m30bomgol aggmol gbol o Lbgo
3309606506500l L3mMEYd0. 30bodbgds 30anddy-
6ob, az0d6rgdolbs o Hoybols bdmtgdo. mEogy
bofoemBo ggogdbotrgds bogbobs s bedgom g30d-
col (Osmunda regalis) b3mtgdo. bodgam g30d-
€0 Lomdmb s Hybols Imygstrnmo Jegbotgs, 0go
0360900 3bmmmE §omMmd0sb saomgddo, Hdol ob
30bstols 306l o6 (Hyboob dgthybotrgddo.
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35ap0bmarmzogho 33gaab Bgwoagon bogydggel
0dmmg3e ©o30b3300m, ™A 39-16 ymerobdo smdm-
hgbom dnédgml obsbl bdotrmdwbgb, 30ty
3ol dogomgdnml Hosgebobgb. dgbadmme, doldo
bob Fodeml 0bobogbgb, bob beddamls b (hygdemols
0 bgdtrgamols godbdo® boymazls. o dodgmmo mos
bogMEgdos, dob mM®mYddo ymaggmmgal 3thmazwgds
nbogmazo 3390, Gmdgmog gogesl dggbotgms
b3l dotrgemgol. gotos sdobs, obog bogoten-
M, ©md gobbogrym dnddgemdo samdem boddg-
og 0bd&Bgoms. dogomomo, §obdtol dnzgho
™6039 Jmoebdo dbmenmo do®do oym.

3ogmobmmmgonéo  3m33mgdboosb  godmdpobs-
6y Nbos 30356M0YM®, M ©s3domgol Fobs
3960mEdo  Hygdmomol doodmgon ©og3tNmo
04m ROOOMMBMOEM3500 (Yoo, Lowsg Lomdm-
dmygetrnamo 09360 gamgdgbho pbos ymaznmoym.
9bgbos: dgamdas, Foomo, 3oEbgo. mdomo 3emoddho
bgbhosbog Pbd ymazamoym, Gowoash bdgdntdo
0G0l domdgool dgbstrgnmmdols dhgtols dock-
33000 o L3mMYoo.

b0dmbob oo bogogdosgdol mdsbo, Lodstmbo Ne3.
030 3056 gmdl dobstg Jogdegol dotzzgbs
LobodntrmBg Brzol mboseb 1256 3 bodommgdy.
d6ggmapmpangto 33ag3el dgmgaor dgbedy be-
dotbo moGomogdd IhH3get-otogdbol 3nminol
g3mgdom. gl d03d30lL bodotbos, Mm3gedoi dbm-
mmE mobol §nd3gmo ogm bodmgbo. méo 3o-
HoMS Bmols Jmmobo ghm3obgmBos hagdymo.
79360m dgomg Bmdol dnmdmoosb sdmemgdnmo
dofs 8336030 8 dmydgzobaztrm ngm. dgodhbgmes
0G0 1geol gbzogho habstmgdo. gmmbols o3
MO0 F9deagbammonls dsgmobmmmmany®-
3o JgbFogmaed gzohggbs, Gmd dzgbotrgms dpztol
o300 dgbobodbogomesd oENmo ©d 3ogmo-
boryenmgog®o L3gdhho Ihezsmagtrmgobos.

F9603moob smgdgm bodnddo L omzmo-
oo 631 3hgcol dotrgemo. dsdgrob 110 dpztol
dobrgomo (16,4%) bydpgbotrgme 2anal doglpo-
30900. 93 2370330 §o6dMOL mbomoby s 530830l
330l Botgemgdols Gomogbmods. dg360d Jnm-
Oaénmo 3580b, 303emob, Igbols, GEbogmols dhzg-
0. 500b0dbgds 2ogtEbomobs s bemgol dhzdol

doME3mg003. Jamhatnwmo gobals (Vitis vinifera)
0009bh033030300 Emgobmgol bogbgdom Bgbedmg-
3900, Groadb dobo dhzcol dotrzgamadols dme-
Mmoo bodbgdo  Jotgsoss Fgbfegmommo
dobgobotgdgmo  gamgddhdmbymo  dogthmbimdal
LOTNOMdOMSE. BdMsbMzebmd Jmol Mbgowss
Foedmoagbomo obgmo batgzgmgoo, Gmamdo-
300 838060, 306308038 O bogotrdemsds. smo-
bodbgde vaMgmag domol, bomglbgoolbs ©s gdmb
bbgs botgzgmgdol dhzcol dotrgmado. gbgbos:
d030mmdotmas,  obdomo, dshohgms, GO,
MO0l 00639, dMHdN3md, oo, omamm, 3o6-
308080, Fofodnms, Fofomnds, batrdszo o Lbg.
b 9060dbmb, M3 bomglbgdol botgzgmmgdols
3OMEY, 30MadE 90bbgods Inmintnmo boddmo-
bo o bbgs Lomgbo dotpzemmabgoals dhzgéo.

093608 3960bgd0bmgzol @edsbsbosmgdgmo bog-
39960l IHzeol dodrgmgdo, dogtod Mmogow go-
8ol dphzgto 3omobmenmaon® b3gdpt8o sbiory
0y ¥93¢00. 3bMBENY, Grmd 3080l dphztnl Strm-
©7JE00 96 860l Jomomo, Fogdmm0m O, 3030MMSb
©d Mbommsb Jgosetgonm. doamby 3bndzbgmmgs-
boo ol g3odhog, ™3 3oBols Ihgtol detgmgdo
obomdg0do Rhm o 0bsbgds, 306y 383-
ol o mbool dipzgho.

3000l dhztol dotrpzmgdol, Lbgs dphdgdobs o
bgdpgbotgms Ipztol mombgbom 3960 ©oE-
ammds 50blbbgds 0dom, Gm3 Fdhdamols dogmoglo,
bobod dsbdo doffs Honytrgdmes, 306y gotydmb
J3bos 33t Botgamgdols 3mblghgognobmgoal.
00bob0dbog0s, Gmd 3080l dhzcol HdgHgbo bofo-
o bosogdo 396 0bobgos, dogted Lonzgmgbmeo
0bobgds mg0bmdo. 83o@mmad Fgagodmos 3030Mey-
Omm, Omd 053936 Lodotbdo mz0bm Hosgebyl,
Omgmdg bodznbomm bodysmgods.

bodombo Neb. 53 Lbodotboseb 3ogmobmamgaon®o
36080 hogotrs Mo bodndobmgol, Hmdmgoog
0dmegdymo ogm Nel o NeZ dnérdmooasb. mobols
Jombgdo bogdemm ©oEos (ssbenmgdoom 2,5-3
OohH®0lb H39MO0m), OO O domdy 03oc-
oM Yoo ddab.

Nl ggergamols Sogmobmmmgoygto b3gdh®o, Ne3
Ldobbmeb FJgodgonm, babosmgds Hyob gamg-
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dgb@Hools 3hz®ol natrm domomo 3ohzgbgdmono.
9bgbos: gogzol, Fodamob, Foggmols, gopbgol, hibo-
@ob, dgbol, dHygdmobs s ®EG0dmols Ihatol
o33 00. mdobotgols
G700l 33tk Gomogbmds. obsthgbo 3md3dm-

ROOM3600000

6960l Bgdeagbanmds dgntgs, 3oaGed Jotgs-
o Fodmdmoagbomo (hyol g3036 ool bdmmgoo,
O™Imgoog 3ogobmmmgog®o b3gdhmol 17%-L
Jgo0039bL. 9bos 800badbmb, ™3 by 83 bodyddo
om3gmomod 163 dHztol dotgemo o b3me.

bbgd domobmzbgols dmol dg3tns btrgzgmadols
3360l GromMEYbmds. §odMAL bomglgdol bathgzg-
mgdo. gbgbos: oM Iedodelbontrgdo, Fofodymsl-
Bo0®go0, bardsg0, bogetdsmeds, momagmm, bgst-
ogdms o bbg. s00bodbgos bmmdmol dhggtog.

bodmamgdol  odbgdmdal
Hoo. gbgbos: Boto, gmddo o bogotrgdsmods. do-

0bogopmegdo  3m-

0 3H3G0l GOMEIbmdsE @oEnmgd0m bogmgdos,
30006 bomgbgools botrgzgmagoo.

6o Jgodmgdmms  ymaomoym o3 dcdgemdo?
6oaob bgdpgbotgms 23753000 §otdmdl Foo-
a0, dgodangds 303G oM™, Om3 dogzomgdnmb
Fodamo  hoodebgl. 0dodwmg dmmobdo dglbodmme
0babgdmd  bemtdsmo.

NeZ-0ls d9GO3mo@eb  9dmmgdymo bodndo po3-
€ dpoGymosd Fomdmoagbomo. of Fodmol
AH3960 @doE0mgd0m dg@Hos, 3oty Nel Jmmsbdo,
bomam bgdpgbotgms 2ane3do 0go 3oMzggmo m-
Jobabhogos. Fodmol gots 9mnbodbgos bmgol,
5303300, Foggmol, bgig®hbanol, otyol, dgboal,
obool, m®edmob, Hygdmmob, dobggmol s bgs-
6ol Ih3g6o. hyol 3303611000080 ec30dbotrs
330360730, 339mob gbo o dotoane. hyob gary-
3960l Bmasow o3 §xGdgmdog 27% 130300.

bbgs domobmzgbms Bmel odsy mnbotrgdl be-
»bgdol batrgzgmgdo. dsmo dgdoagbanmds 030399,
o3 Nel dmomobdo. §o6rdmdls 3om3oodolbbontgonls
dH3g®o. 393600 Momom, bastomgdme. Fofodn®o,
3o(ohome ©d botn. 560l bemtrdgmols dhgtols docr-
33emg00@. dmzols gamgdgbhnon gm@es. bogbmggd-
ol OEgcomgon  30MRoEds  Fatdmoagbomo.
9bgbos: 3Erzomdetrzs, 833860, 0tdoldbogms.

036035, gobbogmym dnmdgemdo, obggg Omames
Nel Jommobdo, Fodmo nbos ymanmoym, Gooasb
ROOM33bms Mol boghdbmdmom §otdmdl
dobo 3h3go. (hyob gemgdybdgool dhzgto Jmmeb-
30 3mbzod mez0m Fodmol bagmazgdals bednomg-
300. 36Md0gM0s, HM3 boob boswoadg 3otmbolol
0 J93amd (hyol bogggbdy dobo g3moasbo dywo-
b 3o§39bolol, mogs@ bogmals 9Fg0qds Hodcre-
30 (360l Jotrzgomo, Gog sby Pbzoss boswsegdo
0 Hodmzgbomm g3mmmgdBys.

bodombo  MNel. ogo  dgdsatgmols  badngdozgool
1086d0. Jgbfogmomos bodembol obogmam 39-
©I®b 50dmhgbogmo mobol Jombosb 8dmeg-
oo doffo. omgmomos 314 dhzhols dotpgowmo.
3ogobmmmgon®o  b3gdhnthgdo bobosmogds be-
»gbo 3omEgmmzbydol s domo bamgbgdobomaol
hggnamo Latygzgmgool 3hatol Logbgom. gbgbos:
3a(ohges, omomm, boto, Fofodgms s bbg. dm-
30L 0b03ohmEgd0 gnos© sGob Fotdmoggbogmo.
aobboemyen 60dnddo hyol gemgdgbdgdo dogosb
3OHdS 8 9%-b 86 s gdapgde. Em3obotgdl g3od-
30. goomgPmo  deME3mgom  Fotdmoagbomos
badzo, bmgo, mgms, dgbd s mbogo. hyols ag03-
€900b oggadbots Jomodhmals bdmgdo.

€oaob b3gdh®o gdbaogbgds 0d Logezgdl, Gma-
030 3063 gm0 0b6obgdms, bogeenom,
3obbogyam mobols 3ombadoi beatrdsgmo Nbos ym-
R00Ym b 080 bmddmol bodmad ghmgnmeo ge-
dmoygbgdmeo.

bodombo NeZ. 1,odstbdo smdmhgbogmo gntrdmo-
b 86ygdmo o dgbfogmomos dofol bodydo,
GO3mols 3omobmmmaoyp®o  b3gdpto  sbsgmm-
3060 Bgdmo gobbogmmem Nel Lodstbols b3gd-
HG0bs.  ©M30bomgdl  Lomgbo  dotpzemgbgdals
LOE\Y39mgd0. bodbgds bmMdmoly o Lbgs
bomgbo dodE3amgbgdol dhzgto. Hyob gamgdgb-
0900 gm@os (10,9%). gogzol dpztol Gomogbm-
0o 0mgdognde bbgs ©ebsthgbo 3m33mbabhadol
J930039bmmdsl. dbmmmo  géhmgymo  3hHzcol
o3 no0m g3odbotogds bmdo, badgo, dgbs o
mbogmo. bodmatgool sébgdmdol bodbgdo gebbo-
g b3gdn®do gadhme 3odmaggmowo, 30M)
306390 bodambols dsgmobmmmgoné b3gdnedo,
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30gMod og bomglgdol Lotrygzgmagdo GomEybmo-
60300 dmog® 90 gdongos dmzol gemgdgbhgol. o3-
60g0©, dgmerg Lodotbol dnddgmdog bm®osmo
160 ymazogmoym  3mmogbgdnamo.

y3gems dgbffogemomo bodotbo, mgmdg 1330 owo-
£0dbs, vérdgmmmanntn dsbomol 33emgzol mebsb-
3o 3093100030908 3H3zom-omagdlym  Jnmipcol.
3ogobmemmgon®  13gdp®godo  aggadbotgdnem
339056gms Izl 3m33amgdlo bedpemgosl gged-
93l 8m38abmm gebbogmgmo Gsombols Jig-
botgnmo boge®o, 03O Mobogmo dddosbols 3o-
M93MIMRTYO0 306OHMdgd0 ©d dobo bydgythbgm
bogdosbmool  bobosmo. mgobmzal gl Gsombo
d03Gm0s dghbgtn Fnbbotr-Gbombatn ¢yl
obEdoxyHgonm. 560l dgmervo dogmmgdng, be-
3 ©M30boMgol 39 o detgmmabydo (33eto
Agrostis). 1500-1800 dgi&by dotorgmo dnbs gorgos
0 0330d domam3mols Inboo.

603033089806 659mbobansGrols bsdgpmbger  me-
dmgddo smdmbgboano dolools 3oamobmemgoy-
0 860m080. 391 o3emommos 14 bodgnebgm mmdml
0396900, O®Imgoog SGOJgmmmaog®o  33emg30b
dgoaoe 936Ym3g 30939m3bgds dh3zat-otog-
Lol 3nednol 3gtomob. bedgytbym mmImgdol
39900l 3oemobmenmanndo b3gdh®gdobmagols -
3obolosmydgmos 3nmanGymo 306 E3mmzbgdols
©d bm®dmol bomglbgool botgzgms dggbstrgms
3AH3col Logomdg. 93sbmeb géhmow, dgotgs Hyob
993960900, 3obbognmmgoom gz0dthgoals bdmerg-
0. 9b g30gho 0dol dohggbgogmos, Grnd bsdyycbym
™I bobadhmogn ommol gobdsgmmosdo ©a-
bépmo 0gm o 30960eb 3hzéol dotEgmgdols
03n3oE0s 0d 396 brogdmeoes. dopbgoszso dgo-
€ O3mEbmooly, Hyobs o bbgs babols gemgdgb-
(0000 ™mGM3Mgool domobmmmgont  L3gddh®gddo
3000 960l ogndbotgdymo.

bodggebger &I Nel9. 83 mcBmb 03gbsdo om-
3em00d 408 33l dotrzomo o b3meme, bvowme-
bog dbmmme 21 dobrgomo Fog3nmabgds bgdpg-
batrgme 23xb s 3gomagbls 3madmyduols 5,1%-L.
3dmhgbogmos hyol az03c0l 5 bdmEw, Moy 1,2%-
b o6 degdangos. (Yol gagdgbhdoeb Mebodsmo
OMEYbmdom 9mobodbgds aodz0 o Gbome.

BOdHOS bmdol, Fogmobs s mbomols 3gzgto. gé-

ognmo JoOE3wY00m gagdbotgos Foomoal, gog-
bgobo o gug®doel dhzcol dodpgmado.

d0edbm3zbgdol 2a3d0 dg360s bmmdmol dh3g-
60 (27 330l dorzzo0m0). 33bgnds d3¢os, Jgdo
o bbgs 3nmdnnmo 3o6Egmmabgdag, dogted
099l dgdmbzgzedo domo dhHzgho gamdotg-
Oem00 ©d 330(hm3 g3etedyg gobledmgms dbgm-
gds. bomgbgool Latgzgmoems 3pH3géo dwoc-
Grgamoss Fomdmoagbomo. gbgbos: dsgodhgme,
bgotmgms, bogoddomads, gotoasgeds o bba.
bodmagtgdobe o boboggggdol botgzgmagdog ool
aobbogmnem 3m33mgdbdo, 3ogGed domo Mem@y-
bmds gogomgoom bogmgons.

39760 domObmzbadoob §6dmol agmtolmme
(Primula), &m3gaog 0BGMogds dbmmmo  (Hyoob
mobEdogghgodo. smbsbodbogos o godho, G™d
3ILHOmo Botpgmmabgoal 8hzatl osbanob
330E0 gHYmoo.

bodgmmbger &I NeZl. Jgbfogemommo  bodndo
30 g070d MmEMIMEob (bowmédy - 60 bJ) s dsbdo
aoboboBmgmas 407 dhzols Botgemo. bgdagbetg-
9 2370b d0g37036500 dbmemma 19 dgzcols dok-
3390. gbgbos: g3od3z0, mgms, dgandss, Inbs, mbo-
WO ©O JBIRMD.

dombm3bgdol  3md3mgdbo  3rwzemazgtmzby-
000 @d83mothgzs. ©mM3nbotgdl batgzgms go-
308080l Izl Gomogbmds. 693600 bogot-
Jomodsl o ©38b0l 390, ©33600bms FmGol
3obboBmatymos P2obgodol 19 3hzdol dotrgze-
0. P2obgotn Lomomb s bgbiol dmygernmo
3Enbotge o Mgl 0go 0BG EYos Fbmmmo Mmdom
0 bgbHoob ©OdMMO sEEmgddo. MmO
dob33emm3bgong Logdomo  Jotgomos Fomdmeo-
30b0@0. §960mMBL bm&dsmo s Jgéo. bomgbgdol
LE\Y39MYd0ESB, 39 oTodol gotrEs, badmabos
0o, botdsego, botgsbms, Fofodpéos, do-
Oohome. bodmg®gdol Lobgzgmgoo patm byb-
(Hoos Fotdmoagbogmo. glbgbos: dyddyndgmes, bo-
60, dobozolbbsntmgdo. L3mMm3bgdnweb dommme
33036900 500bodbgde. Loobhghgbms ols goddo,
™3 p3ghab Ipzerol Jobrpzmaddy gosbamol 330-
o Hobl, gobboggmdgdom 30 Jnmpnérgm do-
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33m3b908g - domo dH3gco gobobdodgdmmos
o 37do yo30ba3g6n 8dab. 9dsbmabsgy, dobomsado
3g0dhbgzs nodmazo babdotols bafogmago.

bodgp@bgem m@&Ide Ne28. 93 m@3mb 539bo@ob,
Gmdgmoi dogootgmol 40-45 L3-ob Low®ddg-
By, @omgmoamos 193 3patol dodrpgomo. odg-
b 7,7% 3093nm3bgds bgdpgbotrgms 2annl, 4,6
- 0yob ag0dMgdl, sbothgbo 87,5% - Lathgggme
3396060900 3338L. YOOI dohE3E™3bg-
ool 3phagto ot oby 893608, Gmamdg Bgdmm
aobbogmmo m&dmgdol dobogmodo. bomglgool-
»30l  odsbobosmgdge  botgggmoms  dgdoco-
30bmM0Os g0 30Ot0d. 893608 35O IdFodsl,
bo®dozol, dopopgmob, bgstmgmol, Fofodnmael
30360l 3otz goo. badmatgool 0boogsdmrg-
00 3dE0madom bolgmgdos. gbgbos: do0sl, badol,
bogomdomadalibootgdols dhzgho. Lobsggggdobe
o 9Bmgdol Lotgzgmgdog bybhoes Fodmo-
30bomos, 3006y bomgbgool Lotgzgmado. bdm-
3670006 80b0dbgds 330368bsntgdols o
3390l gbol L3mdgdo.

bodggembger mmdem Ne29. 53 mEdml bodndo, -
dgamog 25 13 ool Bgboobss dsmgdnmo, be-
bosmgds dagbotgms dhztol Pbgo Gomogbm-
dom. (hyob gmgdgbindog dghoo. gbgbos: odso,
bodgzo, 96ys, Foggmo, mgms, Fntysbo, Hbomo,
b, bglg®hbagmo. dg3¢0s mbomols dphzgdo. of
b3mzb0s 3o3mobs s 3pmipncpmo 3080l mo-
0m-00mm dhHzdol Jomgomo.

domobmabgdol 2anmdo 09360d dodohymel o
306308080l dhzgo. Lomgbo dotgmmabydols-
3ob 80b0dbgdd bemmdsmo, Jgdo o 360, bo-
»gbgool botgzgmgol dmeal, dodhodhgmobs ©o
306308080l gotms, aoblbedmatrmmos bgem-
o, batrBoz0, momomm, batggsbams, beget-
Jomods o bbg. dmgol dohggbgomgdols Gmemo
Bogmgo0s. 3o6gosd Fomdmoagbomo bogbma-
€7gogmo  g8mb  botgzgmgoo. gbgbos:  yoyshm,
36030 doM03d, 3800, 933860. L3mMO™m3bydobasb
000b0dbgdd 33036sbsntgonl, azgmol gbobs ©o
300l bdmEgon. smboebodbogns, ™3 vdog
3VWOIOIL0 Fo63E™3bgd0b g™l sosberal
33000 ghHymoo.

bodgmmbger cm&der Ne30. 53 mdml bodndols 3o-
mobmmmaon® b3gdh®dog Hodbmbydol bogbgg
8m0b0dbgoy, gobbognm®gdom 3o hyob gagdgbi-
30l o dohPmmol. 3hmEgbihnmeo bgdpgbo-
Ggms ©d hHyob @g0dcrndol dgdomagbmmds mom-
ddol 44%-b sF93L. mmmmzeb bgdgbotrgms
dmr0l m30botgdl mbogmo. og bodmabos dobo 15
Ih3tol dotrpzomo. bogmgdos dgbobs s Gpbo-

ol 3(h3g®o. gom3gam 93dyddmotgools Lobom
3b3wg0s mgme, Foxggmo, 2030 Eboms, gopbge, o-
300 8 JBIEG.

aobbognam mGIMBo dodTmmol sgthgmay 39em-
60 domabmgbgdol mmog. gbgbos: ogndobyme
(Primula), ms3bsb33s (Cyperus), dbsdto (Spargan-
ium), sbi®o (Aster) oo bbg. 93sbmeb gémae, o=
3o obg oos bomgbo dotgmmabydols dphzgco
©d bamgbgool botgzgmoms 360d3bgmmos. be-
dmgtgdolbs o gBmb botgzgmadol dhggdo Fo-
mEabomos mobodstn Memgbmdom s Jemo
L™ 2830 bo3Ego0d bomgbgdol butgzgmgools
393003 gbmmmosdy.

L3MEOMZbmd 23nRdn EmIobotgdl gz0dMs g39-
ol gbols (Ophioglossum vulgatum) b3m&gdo,
“OmIgemog Lomdmb s Hgbols dmygetrnmos. om-
3amogos dobo 84 bdmMe. bbgs ¢yol azndmgdol
OO 30 bagmgons. gbgbos 3omodyde s 3969-
ol 3. 800badbgos baglols bLdmergdog.

bodgmmbger &I Ne32. 53 mvdmls a3gbols bodynddo
omgmomos 330 3hatol domggsmo. dhyob gang-
39600 gmdes ©s 13% Bgowanbl. ggodzol gotms
393600 mbogol 3(H396M0, bmmm momm-mGmmos
bodzol, bmgol, ogbgobs o Gbomasls dhztol
dorzemado.

d0dbmgbgdols mcrnl dg360s bedrdamobs s bbgs
3Nbhnégmo  dotE3emmabgools dpzgéo. dgmm3do-
00 bamgligdol botgggmoms 3hzgtog, gobbogno-
60000 030908 Botndhgesls 3b0dzbgemmds. badmg-
€900l gamadgbhndog 3oMremss Fotdmmagbogmo.
o30dbotgdnmos  gbml batgzgmes  Jggbstrgme
Ih3geo. gbgbos: domds, 938060, Ihsgemdotrimas,
0306b3sboN30 o bbg. L3mOmzbgdl dmeol mdo-
botgol 3303¢r10b506M700. 500b0dbgds 93¢ g™3g 339~
ol gbobe o gfé0l ggeddols bdmergdo.
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bodgmmbger m®dm Ne33. ordml g3gboob omg-
O bodnddo emzgmomos 171 3hgdol detge-
0 ©d BL3MOS. POGNdsES Fotdmoagbomo Hyol
dohggbgomgdo. gb gagdgbhgdo dbmemmmeo 9%-U
39oanbl.  momddol  mebsdsto  Momybmdom
33b3god 530830L, badzol, dgbols, mbogol, mgmo-
bo o g3gEmel dhzgho.

domebmabgdo Pdghoboc Lotrygzgmmgdns, Gmamé
bomgbgdal, obg badmggdobs s bogbmgmgogmo
980, §o60mMOL 3060308088, 938060 8 bogodJo-
038, 39eMo domobm3abgdnEeb dg3tns sbHslb
3h3960. L3MEOMZbdob dmbodbgds zz0dMe-
bootgoo o bogbgoo.

bodgmmbyger &I Ne34. médmb g3gbols bodnddo
omgmoos 307 dhzdol dotrgomo. dhyol gang-
3gbho 14%-b Bgoanbl. o3 2370380 JoMdMOL gg0d-
30l, Gpbomol, dbobs s ®bomol dpzgto. Fm-
oo bemgol, Foormol, mgool, mgmol o gogbzol
30360l o zzemgdo.

domabm3bgddn 8936100 JNEbH T 3oGIE3EM3-
6gd0 (26 33l Jotr330am0) s Bommab 3GbgdT-
o bomgbgdol Lotygggmgon. bmmomoab, dotobs
o dztool 3H3eol Jobpgmadl ggsbeol 3gomo
9hymods. botgzgmmgol dméol oo bogbzom go-
dmothggs dopodgms (23,7%) - by smgmo-
0s dogonamsl 73 dhzdol dotgomo. 893600
306308080, b3 do30. 30GasEsd Fotdmwagbogmo
bodmg®gdol sGbgdmdol dohggbgomgdo. glgbos:
o ndgams, bato, bogotdemsds oo bbg.

3ogobmmmgon® b3gdh®8o 39t domabmg-
6900sb Fotdmmagbomos 0s, agn@obnms, Jemgm-
ambbgdo, (nhmbbgdo o bbg. bdmtmgeb dggbotg-
0306 560l g3gmol gbobs o @g03tobsntrgdals
96mgnmo b3mgdo.

bodgmmbger &I Ne36. rérdmb bbgosobbgs bog-
“3000b dmgommos 4 bodydo. 25 3-8y vmgdmm
6030330 (Hyob gemndgbhgool Gemgbmos dghos,
30069 bbgs 60dndgddn. of g3odzol 3hzcol got-
0 093600 ®bogo o Igbs. b3gdh®do bogmgdos
bemgoby o badzol dmbofFomgmds. gm@os Foo-
ols, 56ryol, 3o3mols, 3ptrybobs s 0x3bols IhzHob
30633900, bmem o3 bodnddo omgmogmos 481

Ah3hols dotrpzomo, Loowsbsg 70 bydegbstgms
303960 o 53 Hyob gg0ddmol Ldme.

doabmgbyddo budo bbgowsobbgs Lotgggmals om-
30babos. gbgbos: gotaogeds, 939060 s boget-
Jomoads. bomglo domgmmzbydols dhzgto sépoy
obg 093600, dotomoom vtol bm®moswmo o dg-
0. 560l badmzgmhgdol 0bo3oHMEMGO0E. 30GEOOS
Fo6dmoagbogmo
d0ls dmbofogmgmos. gbgbos: mmEol domgs, dbe-

bogbmg®gdmols  rygtomg-

30mdotm3d, 30MEIedods o bbg. bLdmmmazbydol
23990330 §06dmol g3gemols gbol o 330360bs0-
€00l bbgs bdmErgdo. smabndbgos 39bgMsls mas,
30edNMe O 3M03HMatods. onadbotos Mo
bogbol B3mes.

aobboggmo m®3mb 40 13-By segone bodyddo
00dmhbos dbmmme 132 dgztrols Bodrzzomo. hyob
3Obgdmool dohzgbgdgmo 7%-00. mded 5308300,
beagols, gogbgobs o mbomol dnggéo. domaebma-
690086 F60MdL bomgbgdols botgzgmado, gob-
bognmegoom  dohohgms. bmmdmobs s bbgs
3NmOIOYmo  3o6E3mm3abgdol Gmamo  sépory
obg odomos. dmzgol 0boogsdhmtgoo bmbhooss
Fodmoagbomo. b3m&m3bydomeb waggadbotos
3309606500500l domenmeo 5 B3m&o.

50 o 60 b3-0b LoeEdyBy dSemgd o bodydgonls do-
mobmammaondo b3gdhGol 3m33mbgbhgon Gom-
©0bMdE035®  @oE0md0m 300, 3063
6039330 omzmomos 252 dotgemo, dgmegdo 3o
423 3(3col dotrpzomo o b3mMe. bydggbstgms
239390 530830L 3o F9MOMBOL mboga, Mzbogd
0 3o3b3zo (60 b3-0b Loe®dgdy). 9cobodbgds bmdo,
badgo, Foggamo, dgbs, 20gtEbogms s mg0o.

domobmazsbms Bmmol 693600 bomglbgdol botrg-
390900, @oblbognmMgdom  dopohgmol  3H3cob
0MEbmMdd. 30MasEsd Fotdmmagbomo mogsm
3NMOIOPM0 3G E3e™M309003. FoMHdMOL bmmds-
mo. 530dbocrgos dmzol gemgdgbindog. degmobm-
mmgog® b3gdne8o ool gB8mb s bsboggggdol
g gd0E. bgbos: domdy, 3353,
omGol 60638, 939060 o bbg. L3mEM3bgd0b
960 gm0 9adg3motgool bubomos ggoddpds, 39-
byl »3d o bbgs ggodtsbontrgdo.
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bodgmmbge cm&Hdem Ne37. merdmpsb smgdgem bo-
d93ddo (hyob 9angdnbhHgool Mom@ybmds 0bMgds
0 28%-b smfg3b. 093600 g3ogz0l 3hzgho. dgm-
€9 M30bbH0 MbagNod. Mbsdsm0 Gomogbmonm
360l bemgo, badgo o dgbs. gmdes Gebogmols, 37h-
gbols, bgzgehbamols, 0g3bols s ge3gdol 3hztol
3033 00. 90b0dbgod Mndsbno gl gé-
®0 IH3tol dotzomo, Mo BmGoosb dmdsbo-
@0 Pbs 0gmb. 3bmdomos, ™3 3gtol dhzHol
30633900 Jodb ©r03wb0dy sbgym ©s smobgnmm
30em3gHedgE 30 gowdodsl.

d8emMabm3bgdol 23nc3do dg3¢0s Bomglgdol Locrg-
80%000. 9hIGIEe doOp3Embydosb ©m-
dobodgol be®dsmo. 3oMaomes Fobdmoagbomo
dmgol o bobsgzngdol dohzgbgdgmo dhodbmbgodo.
360l g0bgol, goygohmb, ddegemdodmasl, dom-
d0l, 3ambdobrozol dhatnl dodazmgdo. Pbgooos
b3MEOIMZbYd0. FoMBMIL aggmols gbo. emzgmomos

dobo 62 L3MEWY. sEbadbyds satmag Jomadytsl,
bogbol bdmmgoo.

bodggobgen mmder Ne38. m&B3mob 83memgdym
b0dnddo omzgmomos 405 dpHatrols dodrzomo.
gobhod hyob dohzgbgdgmo Lobgmdgdo. odsmos
03033080 o mbogol dhHzGol Fgdsagbammas.
29060m bogmgdos ogmobs o Fodaol dpatnl
do3mgdol  GomEbmds.

mGImb  ggbsdo
306308080 (96 dhHztol dotpzomo) s 33500

boMg39mmogdb  mdobotgol

(77 3pztaols dotrzomo). dg3t0s dagodhgmms, bo-
3030 O bogedJomads, Mmdmgdog Pbgow 0d-
Yo o3 m3bgool bomgbgodo. b3gdHdo
0m0b0dbgos  bm&dsmo s bbgs  3pmanirnmo
o E3em3bgdo. 9ol bodmghgool gmgdgbig-
00 bogamadoos @edmyzgmomo bogbmatgogmo
8anmadol Mmoghomyto dggbatggools dihzg-
0. L3MOHM3360m0g0 dbmmmp 3303860bstgdal
L3mGgdo  ogndboto.

bodgmmbger &I Ne39. 53 mErdmb g3gbols bodyd-
do dognoob 893600 mbogmols dhzgo. bgdggbstrgms
2239380 ol /6% 130300. om3m0mos mbogmoly 38
b3l dotrpgomo. mbomols gotos v¢mnbodbgds
530830, bemgol, stygsl, Grbomol, Ipchybobs o
dobggemols dhzgdo.

domobmazsbms 2370380 mdobotygdl gomiods-
dols o 03360l 3h3gG0. 093600 dsgohgms, hagn-
0030 do(HodHgms, botgebms, bogetdemsds.
bomgbgdol batgzgmomegsb vatgmag Lombgom
bot3o30, OO0,
39hpoImo  Fotpzemabgool  3hagtog 393
600. MI0boMgol bmédsmo, dotolbs o d3600b
AhH3ols dodrzzamgdo bogamgdomss. Omambs Bg-

303mohhgad bgotmdme,

dmm gobbomym m®Imgodols 539b90d0, sdog 3o
3odd Fotdmoagbomo bodmgmgool 0boogsdm-
€900. 900b08bgde bogbmzgomol s boboggzol
g gdo. gbgbos: mmmol dot3s, dtrwzom-
domge, 0o ndgms, 938500, domds s bbg. bdm-
OM30bms 2330 g03o3L 330360bsotgdal, g339-
ol gbolby o bogbgdol b3megdb.

bodgpeb9m &I Ne4l. ooerdmb 53gboeb smg-
O bodyddo goblbodmammmo o omgmamos
269 dp3col dodrpgomo. bgdpgbotrgms 23naal
309300306900 9,2%, (hyob gz0dtgdl 3o - 5,5%.
L3gdHeol ebs®hgbo momddol yzgms 3m33m-
Bobio Lotgzgme domebmgbgdns. mdobokgol
bomgbgdol Latgzgmgdo. gbgbos: 3ot@aododol,
dohohgmol, batdogol dnzgén. stgmy obg dgo-
€go bgotmdms, momomm s bogotdemads.
»300mb 39mdHIOPm 3G E3mm30bmozb Fok-
ML bmedmols dhzdol dompgmgdo, mdmad-
896 gosbmol 330mos. dmgol o Lobogzggdol
dohggbgdamgon b3gdHedo 3339mEMvEsS godmbe-
Oowo. L3mMmzbgdo Fomdmwagboms g30d6e-
boodrgdoms o gzgmol gboo.

bodgmmbger mtde Ned3. gobbogmmmo mEdml og-
bol 3ogmobmmmgoné bdgdhddo domomoas bm-
demobo o bbgs Lomgbo dotrgemmabgool dgdoc-
B3 mdo. yagmd 3gsbemal 3goal ofdcgdl. by
03 239390 omgmoamos 27 dhgtols domzowmo.
093608 bomglbgdol Lotgzgmagdols dp3gtog. ©m-
d0botrgdly 3otedodel o dododgmols 3nztol
o300l MemEabmods. 3o6gooss Fotdmmag-
bogno bbgs botgggmgdog: bystmdms, momomm,
FoFooncs, batrdsgo.

3ogmobmmmgoy® b3gddh®do bodmatgdol dohgg-
bgomad0ob dmnbodbgds bodgsbmes o Boto.
8830860 bogbmg®gdmol Grpogtomgdoosb ©s-
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a0dbodes Ihogemdotrmas, gembdsboylo, v3ds-
b0 o bbg. LdMmOM3bgd0Ob vmbodbgds 3303~
30 0 3303660k d0.

0361083500, 3690830, ©rnd gobbogmnano MEBMgdols do-
obmemaog® b3gdhdo, Gmamg bgdagbothgoms
2379390, 0bg dognebmzgbgol Jmmob, dg3tns Lomdml
o bybol dmyzstrgen dpgbotgms dhggco s gd-
bgegbgds Bydmom gebbogmynmo bodstbgdols dognobe-
a6 B3gdhtgdl. odog 093600 mbognal, 3o3emol,
3963b30L, N2zl dhztol dotrzgemgdo. 3303 39-
byl 35 o gggmol gbs Jotaowss Fomdmoagbo-
0 3000 b3mMMgooom. Bmgngtmo mm3mly dsbognado
dgemdaol, Fodamobs o Jnmantrgmo 3000l bzl
363300l @gdmhgbs ghy3gamgol 0dsdy, Gmd gb
330657900 563 0bg Jmmls 0BG gdMEbYb. Mrraming
bodatabgdols sbognado, oby bodgyabgm mEBmgool
139gH9080 Pbzswss Forhdmmagbogmo  bmddgmols
0 bbgd Lymglo dotgemmzbgdals dhztnl Grommgbm-
30, M1 3980bgegmonl @obznmatrgdols domagm om-
6g%9 390Y30db.

bodmbobanotro dgdzgdo. dogdotrgmols dh3get-
-060dbol 3gedneol dmol bogo®dobol mddmmb
LdOEMLMSb sbeml. st dgmemmaondo dmbogg-
dgool dobgozom 3hHazet-obogbol 3géomol dog-
3036900, b6dsHbo Nel dogdetrgmdls smbodbymo
Bodmbobamotnly Hotodhmeosdy. of oz dogm-
oo JPobbol 30do3030 (osby domadol Bgdomo
3odmEgdo). 33500306030l
Lodotbosb dmdmggdymos 12 6odydo. domgeb 3

3ogmobmmmgoyto

3madPmos oo Bmdol mobols Jmmbosb, ©s-
bothgbo 3o - hmbhbol bbgswasbbgs Bofomoosb
(. 30). mEOasbymo bodmgdols doamabmenmans-
60 0036 0dobmgol  edsbsbosmgdgmos  meoy-
mmgzob 33gbatgms dhHztol Gromogbmdnl dowme-
o 3ohggbgdgmo, dhHztol dotrgmgdols 3oMao
OOEIEMOS 8 Jomo  doemo  3mbEgbhHtvgns
(L. 31). dobogol Jgbfogmol dgngew goboled-
036 339botols 46 dhzGol domgomo o bdmMe,
do0modE  BOmObm3zebms 233000, ot
030bs, badmgbo s gobledmatnmos Hodtege me-
3ob0B3dol  sMs3smobmenmaonto bodmoa: bmgmb
L3mbgdo, a3n@H3tobe s bbgs 3Fgdgdobe oy igb-
LoblErobgdal dogthmbimdnmo gmbomogon, bols

dgdbols mzhgegdo, gohmmobgdo s bbgs (L.

32,33). aoblbognmdgonmo bodwomom godmo-
ho30 m0obol Jmmbols dobegms, LooobsE smgdmnmos
3 603730 (Ne9,10,11) o Loy mdobotgdl mon-
m30b dagbotrgms dh3ge0. goblssnmdgdom 693-
€00 (H03M0 Mogmm35bo Iggbotnl, bgstromdmmols
dbnzgdo (Convolvulus arvensis). nbgsss 356 ©3o-
gogol (Cichorioideae) dipzol dotrzemgools Gom-
©gbmodsE, Mmdgmog dbgzy moxmmzeb dpgbe-
6ol doganmabyds (bne. 34) (Tashev, Pancheva
2011). Bo3mgbos gogbgols (Tilia) dhzgto. b3gdhHdo
000b0dbgos momommls (Centaurea), dshodgeols
(Polygonum), sbpéols (Aster) oo bbgs moggmmmgs-
bo 3ggbotoly 3hatol dotrgmado s dsmo gyb-
gdo (Tashev et al. 2015). pbos 900b0dbmL obog,
™I MoxEmzb Jpgbatrgms bzt dodbodyndl
00F93L dédmols doédo (bodndo Nel0,11). ogzq nb-
05 000d30L, ™3 83 Jobogado badmzgbos apdH3b
Obbgdo o 3amebdobgdndo Hyhxsgdo, Moy Moo3-
ol smbgdmool 3owgs 9émo abiydos. boob-
09GO9bm O dmgmmobgmo ogm ol godho, ma
®0x3m30b 33gbotgms dhzgho gutdamol ot
b3mzb0s hmbhbols o d3mgomeb s dsm g3gad.

a3omd v30by, momddol yzgmo bodynddo semdmbhg-
bogmos bsmgbo dotzamgbgool 33960, Gmdmg-
d0@ obgzg 0937036900 MOggEM39b J3gbotrggdl
(Technical guidelines, 2018). bm®mdmols 3@zl
3063300 d9360s  doEgemadymols Inbmadls
0 03gbgomsb. vgMgm3g 396MzdEde Fotdmmagbo-
o bm&dmgnmol batgzgmgdo. gbgbos: bogot-
Jomods  (Chenopodiaceae), botdsgo (Carduus),
bgotmdms  (Convolvulus), 3siodgems  (Polygo-
num) o bba. hyob gmgdgbhgonwab gogbgol (7il-
ia) aotd Fodmoggbogmos gogzo (Pinus), 3035~
wo (Juglans), eoxsbo (Pterocarya pterocarpa),
dnbo (Quercus), mboga (Corylus) ©s gbGophydgs
(Lonicera). momddols yzgmo hedmmgmommo d3g-
botg dbggg d0g3nmabyde mommmgebl (Tashev,
Pancheva 2011; Tashev et al.2015). ool (hyob g3nd-
6gd0. 330Msdy 3oblbebmatpmos aggmols gbol
L3mtgdo (Ophioglossum vulgatum).

3M835m0bmmmaonto bobnsmol bydmgdol 23na-
do bols 3gérdbols 3scrgbdodnemo n2hggdol oo
omEgbmod 3ghyszgmgol 0dsbg, Gmad bodstbdo
3Obgomds bol 3mbbhemdsogdo. bmgml bdm-
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9000000 F060MAL bmzm gammdnbols b3mmgdo,
GIgemog 08 ds adydezgdnm bosoogdy o
dofomdmddgogdol aobznmotgdsdy dogmomgol.
g0ty OOmEYbmdom, dogmed 3o0bi a3bswgde
Boggmols bmgml bemdostools (Sordaria) s bgo-
Ombdmdols (Neurospora) L3mkgoo, Moy dgebm-
39 gm0l sMbgdmdol bodsbos. s®y d¢0bzomb
396om@3dn  dddosbols  dogt  @edmoygbgdmo
13600390l d7ddgmog, Gobog ssbiptgol mes-
b, 3gbzbe o bgmmols momgomsb bodmabo dpd-
Oneols doghmbzmdnmo bodmgdo.

Lol Hodbhomol dmdim 9ebodbgds momddols
g3gemo b0d7ddo, dogced ogo dogdbodndl omfgsl
30LgOMeb dmgdym Lobzdo. gl 30 HObLEEIOL
boggemBy Mbs JommomgdEgl. odzg bodmabos
20 O bogtoboggdo bgmol dmdime. gotos
bggmold badm3zbos Jomobes o 3obsgzal Jgmagdom-
ogMgbomo  dmg3mado.

Omambg sntdgmdo, oby hebhbol dgmgomeb sm-
dmhgbomos Mool badmo, Grm8gmBoE mogEnm-
306 33gbotrgms gots dg3tns a3ndH3Mol doltmb-
3030 badmgoo. Hzgb Jgaz0dmos 303508 M,
™3 053¢0 bodz0me Jobonto a3yH Gl dtrm-
nd@oo. dobdo 093600 INmE G oEgmma-
bgoole s bomglbgdols botgggmaems dhzgdo. mon-
ol B3gdHdo 93t v3Mgm3y 03 LgggmOmd
3H3960, GMIMmgdnE 9d08b0ls bogbmghgdgmmeb
0BG ogde. bogotonoms, md 9ednsbds o3nhH 3tk
b3o bedgomsE oas ®Mo30bo Logbmgmhgdmoles
©d betrdgmols dobrgtgdols dobenmamas. dsbogms
330h39690L, G3 dgdzgonl bedmbobmatBdy dgeznd-
36OgmBd 30Mrd b Yymaomoym gebznmemgdy-
o, b, gotod 0dobs, Gmd Joggdomgdnmo
©805mBO370mM0 0gym MexEom, dsb oo Bmdol
193000 8530 HoshobgL.

361838M0bMmmMaz0co bobosmol b3gdh®hgddo spm-
dmhgbomos vgMgmag (H303900bs o dFgegdals
303Ombim3nmo  bsdmgdo, 3og®ed dsmo Grom-
©bmdy 06 G0l 193¢0, 8dgreb godmadmnbatyg,
Benmemaoy®do dobogol bodFomal gedm, dogzo-
madmo Pbes o3t domom bgBmbols 303 3g-
Momdo, Mmgo 3Fgtgdobs s H3ndgoobmagol o6
0G0l odhop®o ogode.

haghotmgogmmo 33a0g30L dggagon odwgas bodge-
el ©ogolggbom, M3 3h33o6-o6ddbols Jnm-
060l ommb dgdzgdo ©s dobo dodgootrg dHg-
0HME08 boidomm otzom 0ym sbsbamagdnmo.
dmbobmagmos
97gmo. 3gebmagmgmdol 330mog 9¢0bodbygds,
odEd ob, 83 3mbiGgdmm dgomsl, 3dmaezto
86 76 ymaomoygm. dmbobangmods doboggoes dg-
RNHIOIMOSLGE.

dotMomoo  doffomdmddgogosl

mobdoxnhgdo  Lagomgoobo-
3906 0gm sm30bgdmo bomgbo dotgmmabgo-

0dGMmobogmo

bo 8 domgdobmaol. mydEs, 3g3960bgmdol 330emo
30obmmmgoy®o 33amg30l dobgogom 96 smo-
bodbgods. (hyol gomzgnmo doboggdo Fotrdmwoag-
bogno oym bbgomobbgs ammmmabydol 2085d00.
9bgbos: Igbo, gogbgo o Jo3smo. dnbstols do-
60l 08O YdM©s Meazsbo, GoF MmO s begom
3m0odohol dshzgbgdgmos. 8mbodbnm 3emedsdn
306mmdgdby dogmomgdl dbggg ag0ddme  gzgmol
960l b3mErgdo.

3G 6M0b2omb 39t0m©do dgaynHatgmosl Noo-
gbo 36093bgmmmds Pbos ddmbmws. gls 0domag
obinoogds, M3 monmb bdotoo o¢Hbobyb
dog0emgonml o gbodmms gl gémaze® @Heo-
©0E00©dE 0g3d. 530b Fogomomnd 3mEaobols yme-
b0, boog 9mdmhbos mogmom bogby mobols
6039body dxhdgmo (Kvavadze et al. 2007).

dmd3mgdol sbsgmoBols dobgozom Jgazodmos 303-
bzgenmo doggomgdymol Hogdymmdsdy. badmbo
domomss bgmol dumzomobasb ngm odBewog-
dmemo, 07330 93 3gHomEobmaol bdstrgosdo Nbwos
gomaomoygm 30bsg3o o Jogmo,) Gm3gmms dmd-
39003 demdmhgbogmos dntdmols doddo smydem
0 JgbFogmogn dobogmedo. 0dols 3odenwog hbrog-
08, €rmd hmbhbol BoFomgddg bgmols Jbmgogmols
bodmgon dgbodammo 03 Hgdbhomads ohmags, G-
dge8og goobgogl monm§ebdnmo doggomagdnamo.
d0emBo3okgonl gl Fobo dmagz00bgd0m gohbos ga-
303(9bo o 3gbm3m@odnsdo (Lukas 1958).

dMg d60boml 3gtnmodn vadosbo 0ygbgdws
06006390l dn3dmmbeg, Gobog sobip®gol dog-
30070l me3meb, 3gbzlby s bgmmols momgomsb
bodmabo dpddgmols dogtmbimdnmo badmgdo.
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65dmbob oo gmsd g dys. 3noddgthysl bodm-
babato Bpgdodgmdl gméol Inbogodsmmoapghdo,
beg. bggbymbo s sboedgbls JmErol. vmbadbyemo
dgamosb, Gmdgmog sy 0G0bzoml dghom-
ol 3(330m-060gbols 3ol doggnmabgos,
3omobmmmgonto godmigmgnmos Nel,2,3,5 bo-
300Mdg00l bogtmzgsbo @ bobdotol g3gbgdowsb,
Mmmobgools 0(hd300b, Ladgntbym ™mEMIMgo0b
©d mobol §9Gh3mgdoeb smgdnmo megsbnmo

bodmgdo. b gedmazmgnmos 26 bodydo oo odg-
b dbmmmo mmb bobzdo 96 vr3mhbos dobe-

ol bogdotonbo GomEgbmos. ebothgbo 22 bobzo
30dM0d Mmamdg 33gbstgms dHztol Mamog-
bmdom, 0bg bbgs bobols 3ogmobmdmErego0om.

60898md5 Nel,2. 53 Bqbmodgdols 0odezol mmbggdo-
b omgonmos bodydgoo Nel5,6,8. domo dowo-
boryenmaonéo b3gdntgdo godmothygs dggbstrgms
IhH3ol dotrzzamgdols 30bodsgmnio Gomogbmdnm
(. 35). og 960l domenme 03 botgggmmsms dih3g-
60, HMIYd0E NIPOmmE 830860l 386108, do-
0390Ld o @Bol 30tsl 0BMmgds. gbgbos: Idhe-
30emdotrmgd, 933500, 396@3odods, 5306bdsobono
0 bbg. 30y GOMEYbmdmss Jo3emol, mbogmols,
bm®dmobs ©s bbgs Lomgbo  detrzamzbgools
3AH3gc0. hggbo 9BGom, domo Ihztol dotrgmado
39bmdedo dmbgs sbemmdogdemg demgdosb o
bedmol 30bogthgonmsb. bgdgbstrgms Bmtn-
Lo goggobe s bodgol dhzgho, Gobeg doto bog-
dome dmér 3obdogmBg 836 3gmadb.

o dggbgos  9830mobmenmaont bedmgol, of
F060ml bols dgérdbols odFzotn 3otrgbdodymmo
026900900, GoE 3960l o6 Fol gosbamols 3300-
aols, bogMobs o d30GdHamoly dogtmbmdnmo bad-
200 (6. 36). Igmerg mIobobio dotrzzenmgbgdols
ROHMOMHIO0d. 0936000 bymmol Jbmazomol dmdimg,
603 035L bdbsgl, trnd gl mmabgda, mIgamms 0o-
(H0300000 5o bobzgdod ZodmIZmgNmo, So-
doobobl bogbmag®gdgmo Nbos ymaomoym s 3G
bomogbm. 3ol 3ghol stlbgomosg dobintgob.

bodndo NeZ Focrdmamagbl dgbmods Nel-ols 3960L-
000 smdmhgbogn  3bbamolgoné 3ogots  bgmme-
ol dogmogbl (dntdgmo NeZ). mobol byemoool
dodbe o 390mddg bodmzbos Nodcvgn 396Mzd©

O30 33gbstol dhzdol dotpzmgdo o bbas
bobol 3ogobmdmérggdo. bgdgbotrgmogsb @eb-
LEBEgO Mo bmdolb, bodgol, gogzol, Foogamols,
GEbomol, mbomobs ©o Fneybols Mo bobgm-
00. 9érmo domaobo Hggpmgddogo Bogo Iyhysbos
(Alnus barbata), ¢>3gemog Jommmo MO0 v
Borgom 3em0ddin® 306hmogddo 03¢ g0d. 030 o3~
RO 3mmbgmbs o mogmogbol ©od-
™m090d0. 0866 od doGomsom domol hyggodo,
d0botrggdoles @ Hdgool boadntrgdby. gobbogymm
Lob2do bodmabos vatgmgy dogo Incrybols (Alnus
glutinosa) dhgkols dotpgmgodo. gl Lobgmds 0d-
Ggdd Putm domom bodommaby dogosmg do-
ol hygnddo.

d0obmzeb  33gbotgmogsb  vmabodbgos  bm-
ool 39 IdIwo 203g00b dhH3Mol oo
OMEgbmod s bm®dmal bamgbgool batgggmg-
d0. 060l hyob dgmmgool bodmghgddy gostEg-
9O dogobgdols dhzgtog. sbgm dogmmmgo-
B9 0BMogds g30dMe aggmmols gbs (Ophioglossum
vulgatum), Gedgol b3mMgdog bodmagbos bymo-
ol dogomogldo.

06338 0bmmmago® bodmgdl Jmmol do6omdl
bols dgrdbols ©adfzodo prégrogdo, Moy 0303y
30m0mgol, m3 Jmmsebdo 3gebaby dmdBogd-
o bogdgmo oym. bgmos Logbmadgdgmdo 39-
0bmdb sbemb nas s 3obdo Pbos ymazomoym
3b0308bo bo33900, OMIgedsg by Jobasw Bgobe-
bo 8Mbgdmo 3omnbmdmmagon. bsabhghgbms ols
R0dhoE, O™ Pbgosd Focdmoagbomo bazgmol
b gmb bL3m®gdn, HmAmgdoi dommme Jmbbgm-
m bo3gmBy 08O gde. 9G0l bmzm dmombdm®sl
b3m&gd0E o gb bmygm dbmmmo hemogdmbsbome
bo3gmBg  d3mEol.  Jotrowss  Fotdmwagbogmo
3oME3™3bg00l godmmoggdo o bgmol Jbm-
30am0ls dmF3m. 9ol dH3boco Fymol Fyomadggbe-
679000, H303900bs o IFgegdol badmgdo. spebod-
6gdd adal 3g3mol agdmmol Jgdmog.

oy 68 gbos ymaggomoym o3 §xGdgmdo bodm-
bobaotol gobsantgool mmb, hagbo 3otey-
©0 3omobmmmgogéo b3gdhneol sbsmobols do-
bggom dbgmos: GoEasb of dhzcol dotzmgoo

306a0s OEImo, §9GMdgmdo 3bodosbo bogdg-
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o bombyg 0gm, 39EbmBy dmboedymo ob Fodm-
nmgdnmo. ol ggodho, MmI b3gdh®do g3t
Ipmbbgmms o Mgmbobms gbmggmol boggmol
begm, Jmmsebdo domo dol 3hm@ydho Pbos ym-
Rooym. SOy 6M0bzoml 3ghomodo 30gngbs
396 0gbgdms domem mbyBy, mydge 3batol
0306030 sbog, dmFggmol Fob gbgotl gnédlb o6
d0bgb. 3p®By 30 ymzggmmazobos bolgmol dog-
Gmbzmdgmo  bodmgon, GmImgdog  dodyzgde
dmf3gmomm dgl. 93 ©obygbol gobssobdntgd-
o hohotos 893ga0 gdbdgtndgbho: bomamol
3069030 G103gb0dg ol oPdsbgmo dérm-
bo dmoffzgme @o ®dy swynws woo 3gsbwdy,
d93amd 3o ©dgl homhotrs degmobmemmany®o
3booBo. Mmamb mebodgodmgg, obg sy
060020mb bobols ©rdgdo bodmgbos boggmoal bm-
300 L3mMEo0 s 3960 IETImMmONl dzgbotrgms
3ol docrgmgdn. sM3dmobmmmaont 6o3-
g0l Jmol ogm bols 3gédbols edfgemo pacag-
900, MIMydog 00 39Ebmoseb dmbgos €dg-
do. 00b0dbynds 9dlbdg®ndgb®ds, Mo mdds Nbwo,
ao0dygoms hggbo olbggbs, ™A bgmowsdo bsd-

©gowee “dy Pbos ymgowogem.

Bodndo Ne7. gl 560l bozzgo 17/10-80 sedmhgbogmo
mobol §nodamol Jogmogbo. dobo 3ogmobmemmgaoy-
0 b3gdhHo bogdome OGNS, F3MBMBL bomg-
bo 3ok3m™m3bgdol 3hzgdo, Nbzswos vatym3y
bmEdmols bomgbgool batgzgmgdo. bgdggbstrgms
dmdol 900bodbyds 530330, 3oEbgo, Mboms, mbo-
™0 O 2m6Mobdye.

3830mobmmmaont  Bdmgdl  Bmols g3t
bol dg6dbols m2éggd0 (gobbebratrmmos o30d-
30L 3grdbols 3egbdndpmo Madgogdn) o doc-
33m3bgd0ls Ggoghmmongdo. FoMooods Fomdmeo-
agboamo  IFgégdol Bodmgdo. bodmazbos Lmzmb
L3mEgon, dom Fmdol bmzm ganmdybo. b3gdhedo
093608 dbgzg Logmol Jbmzgomols bodmgdo, stol
3030 o bog®oboggio dmdim.

3080boEady, MoEadb dsmobmammgog® b3gdnthdo
mdobo®gol bomgbo dompgmmgbydo s domo
ROHMMOHo0, $nthdgmdo, bogodenomo, bm-
dmgeol dotzemgoo 0bsbgdmeo. 8dobgg dwol-
OG0L 03 IFgegdols dozermbsdmygdn, xm3ango-

3o gooboan®gl gl dodpzmmabydo. b3gdHdo

3dmhgbogmos dhH3boto Fymol Fyomadpgbotgg-
dobo o Hgbhognto ©dgool gobhgdo.

b0dydo Ne3 dmdmggdnmos dgmerg bogggmols bod-
89bgdenm dmybols 39gmmsb. 0go Fotdmsoggbl
036M0bE M @obodstbgdnm boswogl. Mewasb gb
008 SN0 Pbd Yma30gmoym, 35aobmmman
B3gdHEdo dg3ts Jotnl dm@abomo Fofzmgbgdols
330l Bomgemgdo. dogomomsw, 8d badmgbos 40-
B9 9o 308300 Izl Jotrzg0emo, Jorgoes Fot-
dmagbogmo dbgzg bmdo, badzo s dntrysbo, oty
0MEIbmomsd mbogmols 3hzgo.

domobm3bgddo §o60mdl ol batgzgms dgbstrgg-
00, OmImgdog 0dMEYds gbmgddo, dogmozgdols
0 B0l gob§ztng. gots 8doby, 093¢0 bme-
damob, bbgs Lomglbo dotgammabgdols @ demo
L3900l dH3EI0l Jotrzzamgdo, g 0dsl bod-
bogl, (M3 bm®dmol bomglgdo dogmosb oé ymayo-
o EadmGgonmo bogbmghgdmooasb.

3M835m0bmmmannt Bodmgdl dmdol Fomdmdl
bolb  3gérdbols  3o6ygbdodymo  Mrhgogdo, 693-
€00 3o633em™3b900L GoHmmoggdo. stols bmgm
ammmdnbols Ldmmgdo, Bmmgdoatdobo, 3Fgchgdals
bodmgdo o bgmol Jbmzomo dmg3m.

b0dyndo Ned segdymos dgmerg boggomools 3gc-
ol gotgm obegmymom 3gosty boddgbgdenm
3mgboob. gl ool gobsdstbgonmo doffs, Grnd-
ol 3omobmamgon b3gdhtdo dg3tns dmco-
b dmeboo Jegbotgms dhgtols domigmmgdo.
9bgbos: 530830, bmgo o badzo, Gmdgamms dhHzgho,
OMEOOE 9330 00g30, Jodb s@aomom gomasdal
dncr 3obdogmBy. bogdomm 3oGgess Fotdmoggbo-
o Gbogols 3hzthol Jgdsmagbanmos. gmies dogo
Incaybols, 3o3bzol, dgbole o mbogmols dhzgco.

08gMobm3b900b §560MAL bmEdmobs s bbgs
dom3am3bgools dhzgto. sbgzg 09360 domo bo-

6939 9003. Pogods gBmb Grpogtomy®o 33gbs-
6900, 8by Lotrygzgmgodo.

061338 0bmmmagoto 3ogmobmdm®aggdols b3gd-
HM8o godmoygmazs MG mdobsbo, 3ot Ezmma-
bgools godhmmoggdo ©s bols dgéhdbol pérgogodo.
3obbeBmammmos bmgm gmmmdpbol o mdol bem-
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30l L3m&gdo, (303900 Bo8mgdo o bbgs Bmm-
maogco  dobomo.  gmdos  bgmol  gbmazomol
dm33m O HbHOHHOO 8dgos odEgmol 3obdhgoo.
3OEIMS B0bMMAL domdgdobs s bbzs bmpom
sgnmgdol boglbdo.

Bodndo Ne9 vmgdnmos boggdmos NeZ-do bodmg-
bo  mobols  gnédmols Bogmegboweb. b3gdnedo
33b30g0d dbmmmo bomgbo docEzemmzgbgdo ©d
domo bamgggamgdo. bgdpgbotgms 3(hggho gm@de.
33b3nde vatMgm3y 53030, Lmdobs o mbomol
9émgnmo  JoME3mgdo.

30835 0bmEmanne bdmydl Jmernl 3o Fo6omal
do33emm3bgo0l gohmmobgdo, stpoy oby gm-
oo bol 3ghgbols mzérgogde. L3gdhdo bogdeme
093600 Bromdsboms, 33botgms gd3og®dobo s
bgeob dbmgomols dmg3m, doom Fméols ez,

bodndo Nel0 dmdmzgdmmos boggdmos NeZ-8o opm-
dmhgbogmo Neb4 dnddamols dogmagbosb. dols 3o-
mobmmmann® 1B3gdnedo dbgzg FoGdmol bm-
damob, bbgs Lomglbo dobrgemmabgoolbs o domo
botrygzgmgdol dhzdol dodpgmagdo. 3oty Gom-
©bmdomds gBmb batgzgmgdo.

o3 89gbgos 9M38mobmmmany® badmgdl, of
093600 bols dghgbols 3etgbdodnmo prégogdo
(aobbobrarmmos  ggodzols dghdbol madgogdo)
©O GOoHMEO[HYd0. dmbodbgds Jggbstrgms gdo-
9®30bo, bgmol Jumzomol dmd3m o 3FgHgdol
Onbnbgdo. gy MomEybmoom badmgbos bmzm
aemdybol, beytro®mosl, Mmool bmzmb s doghm-
dopdol L3mérgoo.

bodndo Nell. semgdmmos dgmdyg boggdmools Ne30
mobol  gnedmols  Fogmegboob.  3sgnobmemm-
3060 b3gdhto Izl dotrgmagdol Jgdoggb-
mMOm dM0dYMos. ©MI0botgdl 3ot adodol
33060, 8ol batrdogzol, dsbhghols, dtregomdat-
030bo 8 Jmmambbgool 3zl dodpzmgoo.
bgdgbotrgmogseb badmgbos dbmmme g30dz0ls o
bodzols 3phzgo.

3M835anbmmmannt badmgols dmol bgooos
3omE3em3b900L ggohmamopgdo, GmIgmog Sok-
3960 ©M30bdbH0Y, 19360 bol dgtrdbols Nztrgog-
00 o dgbotrgms gdog®dobo. 3o6gooss Fok-

dmEagbogmo bymmols Jbmzomols dmd3m, bodmabos
3obagg®o dmg3m. gm@os bmgm aammmdybol, h3odg-
dols, dFgtrgdol badmgoo.

bodndo Nel2. gl 060l dgmerg boggdmdol 0s¢o3dy
smdmhgbogmo Ne2 mobols §nédmooeb dmdmggdn-
o b0dyndo. 3omobmmmaono b3gdHeo degmosb
30O, FoMOMOL Inmbndymo dodEzmma-
6900l 33960 O MBS Mbomob, bogstdemsedsl,
03360, gembdsbozol ghmgnmo sl dok-
332200

8835mobmmaoné bsdmgols dmol pbgooos
Fodmoagbogmo bols 3gédbols @oedfzeto m2trgog-
30, 093600 530830l 3661bdodnamo NEtrgogdo. dgm-
g ©mdobsbho dotEzmmzbgdols godhmmoigdos.
Bodmgzbos Lyl dbmgomol dmg3im, dsm Bmmols
3530, 9369m39 bemzgm gemmdnbol bdmmgdo s Izg-
botgms gdogédobo.

boggdmds Ne35. bodpdo Nel smgdmemos dgbody
boggdmool Ned8 dnddemo@eb. dols dognmobmenm-
306 L3gdh™do dg3tns bogatdomadsl (Chenop-
odium) dhzgtol dotrzmgdn, dbggg d93¢0d dodho-
Ogmob (Polygonum), cmméols dotgobs (Xanthium)
© FIOIOYII0 FoOE30030980L 30, bowag
3oboleBrats bmtosmo, 8360d s Jgto. gmiHos
98mb botgzgmgon, Gmaodogos dhogemdotmgs
(Plantago), s38sbo (Artemisia). bgdggbotrgmogob
a3b3g0d Jommmm 3odz0l, badzol, Foogamolbs o
mbool dhzgéo.

06030mobmmmgon bedmgdl dmeol Sodgzg-
0o mI0bobho o6 Egmmzbgdol gohmmongdos,
dom dmeol 3gmantrgmo bobgmdgdol. mbgsoss
3or33emm3bgdol bobsdgdgmo o bols dgérgbols
0373060 P26900900. 3g0tgs bmimb bdmedgoo,
Lo @ebobedrzg&d bmim genmdnlbo o sSenigh-
bo®0s. gm@s Bmmgdog@dobo, H303gd0 s do-
00 bodmgdo. badmgbos Godgbady bgmol Jbm-

300l dmg3m.
b0odndo NeZ smgdpmos dgbodg boggdmoonls Neb0

F9GO3o@sb.  dols  3ogmobmemgaond  b3gdnedo,
Gmambg Fobs b0dnddo, §o60mil bogotgomsdsl

db3a™o, MO 3aTedaGYIIe  Jodzrrmebydo,
bt do30, 0lgmoobgon, mm®ol dotis s ggemndo
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domE3emabgdo.  bgdpgbotgmegsb  vmobodbgdes
bad30b, mbogmols s Gbomsls géhmgymo dhgtol

3o 33 a00.

8M830m0bmmmaogt  bydmgdl  BmMols  dy3tns
R0HMmoHhgd0 o bobsdgdgmo. dgbedy m3dnbsbdo
bols 3ghgbols odFze60 M2thggdns. dgotyg rom-
©bmMB0ms bemzmb L3mmgdo, Lymols Jbmzomol
dmM33m. sty 0byg dg3¢0s degbatrgms gdowg-
dobo o Brmmdobome.

bodydo Ne3 omgdmmos dgbodg boggomonl Nel4
odemoseb.  dols  dogmobmemgon®  B3gdh™do
3™l Abmmmo bm®dmols, bgs dotgemmgbgdols
0 30 botrgzgms bocdogol dhztol dotgamado.

061338 0bMmMMz07cM0 30mobm3mmigdosb 3o-
€390 ©m30bsbho  Lobsdgdamols  dotrzmmgdos.
093000 8bgzg  FetEzemmabgdels  gommmo@gdo,
dom Bméol  3nmdndnmo  gmddolb.  Jobgoosd
Fodmoagbogmo bols dghgbols p2égogdo s bm-
30l bL3meygdo. oty Memogbmdomss 3Fgérgdol
Opbmbgoo o bbgs bobol Bmmadsbome. séol bygmol
dmd3m, 33b300900 ool dmdzme. srbsbodbogons,
™3 Jogmobo o bgmol dmgimBy dozdpmos 1od-
€030 betomols bobodgdgmo, Moy dgodemgos 0dol
dbi7O0 0gmb, ™3 g bexdrdamols a3gzomo ob m-
do 0bsbgdmeo.

60d7do Ned smgdgmos dgbodg boggdmdol N8
F9O3m0Esb. 3omobmmmgoné b3gdHedo stob
3030l 3hgtrol dotgmado, dSmdmhgbogmos sbgag
bm&dmggmobe s domo bomglgdol batgggmgodo.
360L gBmL 0bgmo batgzgmes, OmamdoEss mm@ol
3030 o ©33500.

3830mnbmmmannt bodmgddo Fotdmol doc-
33™306900L Lobodgdgmo ©s bols dgirgbols z-
Mgogdo. 093000 bmgmb  B3megodo
B3MEBbgOYdo. Jo6goes Fothdmwagbomo godhm-

o Jom0

o0, bgmmol dmd3m, H303gd0l bodmgon (dpbn-
bgdo, 3ObgobgdTmo Hyere3gd0). gmdHes bbgs Lobols
Benmdobome o Fghgool dplybgdo.

b0dyndo Neb vmgonmos dgbymyg boggomdols Neb

FO3mol gggd. Sommobmmmgoné bdgdhdo om-
Fobotrgdl bogatdomadsls dphzgto, sbggg 693600
dgbols, Foxemobes o Fnthybols dhzcrol dodrpzmgoo.

B3OS 53og30l, badzobs s mbogmols dhzgeo. swo-
b0dbgds Jmmmamlbibgdo, domohgms, bydbofzgés s
3960 3o6E3mm3bgong.

061035mobmmmgont 63dmgddo §o6dMdL ©od-
3060 bol dgcdbols mrtgogdols 3o@otd xtog-
dgbhgdo. 89360 bbsdgdgmo ©s Gogmmobhgoo.
306aoEss Fomdmoaabomo bgmol dmdim o
bogbol bodmgdn. 3gomyg Momogbmdomss bmimb
L3mGgd0, bowag ebobedmg®s bmdosmos, dgg-
bodol g3ogedobo, Brmmdoboms s ool Jum-

300l dmg3m.

Bodndo Neb demgodmmos dgbmomyg boggdmdol Nel7
F19O3m0sb. 3omobmmmgonto b3gdpto Fok-
dmEagbomos betodmom o bbgs bomglbo dok-
3350™3bgo0m, b3y
33b3gde gB3mb o Lodmatgdol bodgzgmgdogs.

domo  Lotygzgmadoom.
bgdgbotrgms dmérol gzbgogds i30dz0, bodgo, mg-
o, Gpbogmes, dogo Intrysbo s mbomo.

3M835a0bmemannto bodmydol 23nxdo omdo-
botgdl odfzeto bol 3gérgdbols prérgogon, boosg
3obobebrgts  mgmes. 093600  Fokrzzemm3abadol
R0HMEOHI00 O Fomo bubadgdgmmo. ogndbots
™ol bemgmb, genmdybols, bemtdoedosl s bbgsms
b3mEYd0. oty MVMEIbMEEmSd (H303gd0l bod-
0. 63360 HbEHdDHTGO 83908 SEE M.

bodndo Ne/ omgonmos dgbygmg boggdmdols Neld
FO3moEsb. Loobhghgbms, Gmd o3yt dmol
3ogmobmmmgop® 13gdpedo mbzoos Focdme-
30600 M3xmmzeb Jzgbotrgms 3hH3gho s demo
316900, MF 3dobsbosmydgmos meggols 3o-
mobmmmaondo  bodgdhoobmaol. dotomdl bo-
»gbo 3o6330m™3b900, BoEetJemods, 396 Iodo-
30, Jomambbgoo, 5306bdobonin, dotbmmbbgoo,
3063mbbgdo o @Hyhmbbgdo.

862935¢m0bMEnMgnnt badmgdls Fmeol otrvmdl o30-
Hobhgdo, bols g dools mzgogdo s bobsdgdgmo.
393600 03MH30L dbnbgon, dobo dmmgdowgddobo
8 dM3Yoemgdo. I306g MOMEIbMONmS ™Mbl bmym

0 aanmdbo, bymol Jomgomols dmd3m.
bodndo Ne8 spmgdpmos dgbynmg boggdmoonls NeZ26

9390 0b. 3ogmobmmmgon® b3gdh®8o 093600
bomgbo domgmmabgdo, dom Jméol bmMoswmo,
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393608 8bgzg Bomgbgdol Lotgzgmagdo. bgdigbe-
69900L 2300380 gobboBmzdrgmos 530830, Incrysbo
o mbogo.

3M835am0bmmanno bodmydols b3gdh™do goc-
Ol bol  dgérdbols  Sotgbgdodnmo  prérgogo0,
3o633emm3bg00l bobsdgodgmo s goHmmo@gdo.
3obbeBrgymos  Jnmdnergmo 3ot E3mmabydol
R00HMEOoHgo0E. bogdomo dg3tns Bmmydowg-
dobo, 3Fggdol o H303g00L onbnbado o bbgs
bodmgdo. gmbod Mmdol bemgmb L3mmgdo s bymmol
dbmgomols dmg3m.

B0dndo N9 Forhdmowagbl dgbmmyg 6oggdmonls dhys-
30l b doamols ByedotBy sGbgdym doffols bodydl.
3oamobmemmzogto b3gdhto matndnmos. badmabos
domenme Fncrybol, mboanal, dogoggemaly, dahmbbyg-
B0 O bmEdmols gbhmgnmoe dpatols dodpzmgdo.
33mbgbogmos sbgag Hyob az0dgdol bLdmgdo.

3M835mobmmmaont badmgols Jméol bgooos
bol 3gérdbols 3o€rgbdodnmo prérgogdo. dg3¢00
Boggamol bmgm betoamool bdmégdo. noddezos
03039006 o IFgegdols bodmgodn, doma dybybyg-
00 8 Bmmydngtdobo. smslbobodbsgos, Gmd od
603330 g3bzgods dmamosbo H303g003. badmazbos
3bmggmols domsbo s domo deMsbodmmo dool
33963bgd0. 3306y GrOMEbmdomss bmgm amm-
Ibob, mdol bemzmb o bmim 3ogdhmdondol bdm-
6900, 3939 HabdHOHNO 83908 vl obhgdo.

bodndo Nel0 Focrdmaewagbl 3gbyomy boggdmonwsb
dmgdym  bob3otmzgob  g3gbol. domobmemmao-
60 B3gdHeo eModTmod o dgoands dommme
030330L, Loomgbo  Jotrgemmabgool, dopongmol
9ONgHmo 3H3mol Jotrgemgonbasb. gobledmg -
oo MHdgbody Hyob az0ddol L3mdgdo.

338 ObMmmmany® badmgdl Jmmol Focdmol
bols dgihgbols sdf3o60 m2égogdo ©s dgmols do-
ool 3Gobhomgdo. bogmgdo Fgdsagbanmds
139300 30633emm3b0l Gohmmoigdl s doo bo-
bodgdgmb. gm@ed H303g00l badmgon oo bgmol
dbmgomols dmd3m.

893mo gobbogymo degmobmmmaoy®o bdgdhtg-
d0ls Bobggom Jglodmgdgmo bogds ogobizboom,
€3 gobbogmymo dgomo dh3zzot-smedbols 3ym-

Ol 3géomeodo ddndMmo oym obobmgdnmo
©d oddnsbo oF dotomssew  dofomdmddgrog-
o0l dobggo. godmodmhgmos mdomo ©d bmhom
3038(h0m. bagmgdgdol ods Gomoybmdsd gom-
0900l Fotdmddbobe o gogammmgdsbeg dgnfym
bgamo, €089 HabEHobhnG0 93908 sbmmobol bedmg-
00 dgHY30gol.

66dmbob oo bogotgmmo. dwgdstgmdl dowo
Jommdo (badnols Inbogodsmongdhdn). bodm-
bobmotol g3gbgdo doggnmgbgds IHaget-stag-
Lol 3ol 39tomobl (skg d60bzomb beby).
SO Jgmmmanmo gombgdol emmlb doeobmenm-
3060 33mg30bmgols bodndgdo dmgdHmos mMo
360em00b: géhrmo badmbobmatols hthoommgmoals

39090, dgmcrg 3o obogmgmal 3gwgendo.

gMomo Nel. erngmbs m339 900bodbs, 0go dgde-
gmdl  badmbobmatols  hthommgo  bofoado.
30mOoEob  dmgdymo  bymo  bodndol  Segnobm-
mmaon®o bdgdhtgoo bogdome dowados (L.
37,38). 0620mdl bemtrdgmol, dgdobs o bbgs bomgbo
3o633emmM3b700L AhH3960. 0936108 93 M3 b~
demols bomgbgdol batrgzgammagdo. gbgbos: dsgodgms,
hgonemgdtngo dodhopgms, betdogo, bogotdemads
0 bbg. gots 9dobs, 3ogmobmammaoné B3gdh™do
3dmhgbogmos v@sdnsbols bogbmg®gdgmo 9Bmg-
00l batygzgmado: MEOL d0M3d, I35 dstmas,
B0y, g3tbdseboyzn, 93360, véol vatgmag be-
dmatgdol obgmo batrygzgams degmsebmgbgdo, Grobsg
306r(HY30 o6 303l dosmo ddogtro bybols ob g3amg-
d0ls @odm. 39t Bomobmzbydnmob venbadbgds
Hyob @303Mgoal L3mgdo. bgdggbotrgms 2anxdo
on30dbots Mmgmg Fofzmazebgdl, oby ogo-
OMRMOm™M3bgools dhzgcn. gbgbos: bmdo, 30430,
Foggemo, mgme, dgamdgs, Gebomes, 3o3omo, mbo-
@0 s hggamgomogzo 3080 (bné. 39,40). obog Nbws
000608bmbs, G003 ool dzgos befoemdo bgdsg-
batrgmo 3hH3ato Padm dghos, 300 Bgdmm. of
F0M0MOL g3ogzobe o bmdol dhggto, vmnbodbgds
(3930300, 3030m0b, mgmols, Gbomasls, dncrybols, gm-
Gobdyols dpatnly dodpzamgdo. Mog Bggbgds bomgl
3o633emM3b70L, of domo G bogmgdsw 3b0d-
3bgmm30b00; Loobhgthgbms ol ggsdho, Gmd goho-
ol gggos bofoedo semdmhgbomos 3xm@nenmo
bgemols dhHztol Jotrzgemgodo.
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330 Obmmman7® bodmgdl dmmol mdobo-
€90L 3otr33em3bgd0l B3odhmongoe s dsmo bo-
badgdgemo. dg3¢0d datgmazy bol 3gédbols odyge-
60 126500900, bgmol Jbmgomol goboygéo dmgim
(. 38). gbgoss dFgcgdol dpbmbgde s bbgs
b63mgo0. Jz0Mg MOMEbmmsd Fotdmmagbogmo
begmb b3mEgdo, boog gobbodmagtgmos bmgm
aenmdPbo o Mmdal bmgm. gmios 0atgmag hobho-
OG0 83900L 3obHgde. Moy Bggbgds bols dgddbol
0260000L, 3omo  GomEgbmos  dogdbodsgnns
360mol Bgoo 539bodn, dogted Lobodgogmo -
¢ dghos 3gbedg s dgmmbyg bodydgddo. dgbedy
60dndd0 sbgzg 093608 bgmol Jbmzomol dmdim,
63 030l b0dbogl, ™3 gl g3gbs vsd0sbL Ho3trm

1300 3dmbs smzgobgdgmo (L. 41).

goocmo Ne2. sdgob dmgdpmo o dgbfogmo-
oo 30000 bodydo. 93 dr0mdo, obggg ™M
Nel gdroendo, go6rdmol dofomdmddgoadol obgmo
99396900, GrgmEng 560l bmdsmo s bbgs
bomgbo dotpzemmabgon (bnér. 42,43,45). 3otge-
o0 g3y Fomdmmagbomo bomgbgdols bothgzgme
33gbotggdols  3p3gtn, aobboggmtgdom  dg3tns
h3gnmod®ogo  doho@gmsl  3hadol  Gomogbm-
00, 8939 bogetrdomsdsls, batdogols dphgtnls doc-
(330000. gobbogmnamo ool dogmobmenmaon
b3gdHrgddo PRt Jo6gemss Fotdmoagbomo ols
domsbmgbado, mAmadoy 08GEds  dddosbols
bogbmgmgomols bosbenmggl, Lobsggggddg, dogmo-
39000 @ aBol bodatyddyg ool Jggos boffogm-
3o 3oblonmtndom 693600, BogoEmoms, $0bdG0,
0®3obdbogol, gotgogodol dnghol dotrzwmg-
d0l Gmgbmos. Jmgm dMhomdo dg3tns sbyag
36030 ddcr3sl, sbiewl, bydbofFggtols 3hnztol
dorzagdo. bydegbodgms 23nx0do m3nbotgdl
F0F3m36900. 3obbognmégdom 69360 g30d30b ©
begol 3h3gto. 3oty GOMEIbmdomds mgmols,
Foggamols, dgamdgels, Gebogmols, gogbgol, 3o3eoab,
mbomobs o 2mGMobdnel diHzgeo. ogdog, Gmames
306zgm  d6oado, Foffamgbydols dgdsagbammds
doglbodogmyéos d3gos 03gbodo. 83039 39bsdo dog-
bOdogmEr COMEIbMOSL vzl Intrybols Gom-
abmdog (b, 44). Ipdrysbo 0BEgds  dogmols
(0999930, ™AmadoE 03 EOML JoMrs© 0ym gob-
3000670 1m0. Hyol sMbgdmdols 3o6ao dohzgbydg-

0o dbg3g 330960, 3ggamol gbs, mIgmols bdmergdo
bgoos Fotdmoagbomo. 8pobodbgds vatgmag
330960 30medncd o bbgs 33036 ool Ldmegdo.
36038em0bmenmgo® badmgdl Bmol sdog bodo
m30babino. gbgbos: dotgemmabgdols bobsdgog-
o 8 Jomo Gohmmohgdo. 0g3¢0s bol dgérdbols
©0d7306000  M26ggd0, 3obbobmatpmos  gogzol
396 gbols 3s6rgbdodnemo 12éggd0. 396Rowds Fot-
dmagbomo byl Jumgomol dmadzm (byc. 43).
0go@ 90b08bgos 3obagéo dmdim. dgbodg bodyd-
3o badmgbos dvatgmag dogmol Jbmgomols dmdm.
1bd 90b0dbmb ol ggadmoE, ™3 déowmol dotdo
(603780 Nel) oo mgbmoom v60l smdmhgbomos
dgemol dotrngmols 36nbnommgon (by®. 46). Bmgoooc,
od 693600 IFgcgd0l dbnbgoo, dodbodsemydo Gom-
©9bmds 30 9bodbmmos dgmmbyg bodnddo. of sbgzg
093608 htahogmols 3g3mols gémoals Jgtpemols bad-
oo (L. 47). 3oty Gomogbmdnm ogagbot-
0 bmgmb bL3mMgd0, bowag gobboBmgtnmos bmgm
a3em3bol, Soghmdondobe o Mmool bmgml bdmég-
0. dgmmby bodyddo 3oty MomEgbmdnm ©oxngd-
botos H303900L dxbnbgdo, dtgysemgdn, dobg-
00 o bbgo bofomgda. Igbyomy bodnddo sedmhbs
3136060 Fyamals Fyomagbatrg bdntrmgatrs, begmm
30M3gem bodnddo - g3r0bzgamols dnddmemols bodmo.

d0doboady, asbbommymo dsboms odmggs  be-
B9800l ©o©a0bogl Fgdmgan: bbgs Gganmby-
ool Abgogbem, vty d60bzeml bsbsdo dofsm-
dmddgmgds 8dog 396aom 6l gebzomotgdmmo.
0mgbgdmos bm®mdsmo, dgho o bbgo bomgbo
306 33em™306900. 3m3yogoem bgmo o 8388y dow-
0090l b3gdh™do vmdmhgbomo  JnmHntnmmo
bgemols 3hatol dotrgomo, Mg 3omobmemmgans-
30 ©0Eo 0d30000md8s. o, ™3 bymo oF bodwgo-
o dM3Yo30m, 3H3nagds bymol Jumazomol
dmM33mb oo MemYbmdnm, Gm3gmoag momddol

g3gms 396080 ogzngbomo.

abggg 30MRe© 0ym @ebz0motgdnmo 3goomgmds
0 3939b0bgmds. dgddo 3m3yszoom mbomo s
39350, 300bmemann® b3gdhHtrgodo bodmagtg-
o0l bodgggms 3gbotrgms sGbgdmds 0dol ol-
OG0, M3 boEdMRMEMSL dmbsbmagmos dgsbmgg-

gmodslog dobogzoe.
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€03 89gbgos d1bgdotng mebBoxnngol, 0d hMmL
dgdoeargdga  o©a0addy
OORMOM™Zdbo  (hyg, Lowsg Fodmb, Fogggmb,
mgmol, Gebomol, dgmdssl, gogbsl séiomy obg
dgoty vamo g3030. bmMgo o3 (Hyggodo ob-
OEgomES 330dMs, azgmol gbs o Jomadnds,
OmImgdog owgl dbmmmo dmgdol Jggos Jom-
™08y bormdl, Goasb Lomoml dmyzstrnmo
339botrggd0d. Pt Bgdemmgdnm  sbammdwog-
0009 Jggodg o dmgddo bogdomo JoMzoo aym
393MEIodIT0 Bodaol Hyggde. beado o bodgo
3MEITEOMES PRMm  Jogogn bodomemggody.

0dOEAOMEOY  0306-

3930030bmmds  sabhntgol  0d

R3dJHL, ™I 30dohHGO0 SoMmdgdo sy dE0b-

3Egbotrgms

20mb 3gMomedo bym bbgs oym, 3006y mgb. 0go
330 gd0m MdOO Yo Yymaomoym, bbgs dgd-
mbggzdo dgandzs 396 go0dhogomos. d7thybols,
berdol, Foogamols dgdoagbmmos momddol m®ogy
3600l b3gdHtgddo sobdhntgdl beagom Jamods-
ol 0OLgdMOSL, mogbog bogmadgool Gomwgbm-
38 3OE0MYd0m PGIM S0 NBES YMaTEOYm.
aobbogmen  Mggombdo hedmmgmomo  bgdpgbe-

9900 Mgl 1339 90 0bMhgos.

6063mbob oo syl m&Hgmtms (gom ool
BM60). 5Ogmol mMaMm®LL (gomamol gm-
60) bodmbobamotn 3gdotgmol dows Jotmendo
(303000 dbeml). 0go gobamoggdnmos dbatry
obogmagmols a3mbgl (gggomems) dopbgbs bo-
30ols, dgdommgdnm dmmEgdy. debodbnmo g-
30mbo Fomdmomagbls 3gbedgnmo s dgmmbgymo
Bogmgdo dobgdol boegndzgamByg gebgomotgdnem go-
396 @ dmME300b0 PObgoal Logdomo Moy Jg-
moboymosl (Maruashvili 1970). 3emodsdnéo 3o-
™d500 §390m JoGrmmmeb grotgdom o Ha3trm
3G 0moo.

2015 Femols gombgool @ml séogmol megm-
60l bodmbobmadBg dm3mggdgmos Mo dérowmal
dobogms o Me3gbndy ntdgmo, m3mmgdog mo-
00 s IH3zodm-o6modbol  Jmmpndol gdmdom
(Gagoshidze, Rova 2015; 2018). s0bodbymo i3gbgon
360amgd0l dohdos o MVE038MOMbImo metn-
960l dobggom domo sboge d3.§. 31-26 bapsnbgg-
000 motomgos (Passerini et al. 2016).

o 0bhHgGgbl Fomdmomagbl bogthgy 2413, Loy
3gbmdol g0 bofomBo dgdstryg bogntmbgggmm-
B9 omdmhgbomos Mo Bmmdméanmoe §yddgmo.
960, P03 Fdo 1396Mob, gohgbomos, dgmg 3o
- domosbo. gohgbomo Fnérdmol Jogmogboosb
0gdmos bodydgon Nel,2 (2434-M-5 + 2414-C-3),
bmanm dmmosbo gnodmolbgob, Gogmbobasd bo-
dndo Ne3 (2414-M-2). domo o 3(h3got-stogbol
3nhaéol a3gbgdols 3sgmobmanmgon®o bdgdhtg-
00 HOEPMOE 0G0l dpFgtomo gom3g SHomo-
3opovdo (Kvavadze et al. 2019). od 30 dmzmgo go-
Bobogmgds Bmmdméagnmo dgdhdmol semdmhgbols
36033bgmmos. domo b3gdptgdo sbobynmos ™
©003(M03087. bodogy Lobdo Pbzswss Focdmwag-
bogmo 3gbotrgms 3H3gco, €y dEdgmemmaonto
gO3mobmzgol oo 0dz00mmods.  3gbotgme
Gmamby  Hodbmbmdog®o, oby Gomoybmdogo
J9300039bmmmdd ©oEod. 30639em o dgmbrg bob-
20 gobbebmatrmmos 16 bgdpgbotnlbs s 28 domos-
bmgbols dh3g6ro. bgdpgbotrgms Bmol §o6rdmol
3030l dH3tnls Momgbmos. dg3G0s datgmay
Mbomobe o godzol dhgtol FomEgmgon. Jo6-
good  Fotmdmoagbomo  hzgnmgdogo
dnybols, Foogmol, mbomol, 3ybobs s bodgol

3080,

Ih3960. g0ty Gomybmdnmds agndlotgdnmo
beadol, bgigehbemol, Fodmol, 2ogtibomols, og-
o, 3obgobe o bgdthgmol dhzdol dotrzmgdo
(. 480, 480).

d8gMabm3bgdl ol mdobotgdl 3nminénmo
domE3em3bg00, oo dmeol bmtosmo. dg3¢0s
03Mgm3g bogotrdomodals o domgoal, bamglg-
dobo o 39bsbgools bbgs Lotgzgms dggbotrgms
AhH3960. gbgbos: dodHodHymd, womognm, 3xembs ©d
306308080, 560l 390 Jotrzzanmzbgools, ols-
m0obgools, 83360L, mmmol do®3ol, x3otldsboy-
30L, 80b3é0l, ddrvgemmdatrmgols dnzgto. hodmo-
g3amomo 3gbotggdn 30g3nm3abgde butgzgmoms
23003b, H™M3gmog 9od0sbl dodyzgos s 0BEEdS
dobo bogbmg®gdmoal g3mdo, gBobe o dagnigdal
306sb, ©ohH3g3bom dgnmgobs s bobogzggody.
aobbogmgmo  dddcmols Bogmogbol bdgdpergddo
0m0b0dbgoy v93Mgm3g Hyolb 330dMhgool bdmerg-
00 o Fymol Loobenmagl dpbmatgon dbodmol
(Sparganium) 3¢360l 363 go0.
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o3 9ggbgds gobbognmo mmo bodydol b3gd-
HG0L 86035 obmamgog® Bgdemagbmmmdsls, of
3060mol bobodgdgmo s Jggbstrgms gdnwghdo-
bo. 393008 Lol Jumgomols dmdim. swebodby-
00 03Mgm3g domol Jbmzgomol dmdim. Jobaswss
Foedmoagbogmo  3Fgcgool  oglbybgdo. @ebolbod-
036 Jobdmals (Drosophila) dgbnbgdo. gmios bem-
30b bL3mEoo o Fo6rE3EmM3badals gohmeodydo
(byen. 49).

bodndo Ne3. Gmambi 1330 900b0dbs, ogo Fok-
dmoagbl doamosbo Bmmdmmagmo  §yddmmol
Bogmogbl  (byd. 48s). dobo  3sgmobmanmgoy®o
L3gdHE0 vbg3g FoatNs MM dhHzHol Mrom-
gbmoom, 0bg Hogdbmbmdoyto Jgdsmagbanmdoo.
3obbedmaenmos 13 bgdpgbeobs o 19 domobmg-
bol dpztrols dotrgmgdo. b3gdHedo 3 m3nbsbo-
0001 38390, Mbogms o gogz. dg3¢0s Foxmol,
dnybols, badgols, mbomobs s hggnmgodogo go-
8ol 330l Gomogbmos (bné. 50,51). gm@os 8-
gobs, Fgbol, moxbol, 2oatpbomol, mgmobs o
abgomol Ahzgeo. Gmamig Fobs dgddmob bdgd-
O30, ogog domsbmzgbgddo mdnbotgdl bomg-
bo dotzam3bgdo. 80bodbgds 39bsbols, domgdo-
bo d Yobgdol botrgzgmado. Fotrdmoagbogmos 0d
ngeommy® botgzgmoms dhzgGng, Mmoo
0830060b bogbmgmhgdgmmeb 0BG ogde.

3M8350bmmmannt 63dmgdl dmols gobbogm-
o datgamol Bogmoghdo 0g3dns Lobodgdgmo.
360l bgamobs s Jomols gbmgogmols dmdim. dgntag
GomEgbmoomss bols 3gérdbols 3o6gbdodymo nz-
69900, 306 E3mm3bgd0l mEHmmoigdo. bodmg-
Bos Jobgdmal s bbgs o dFgcgdol dpbmbado ©s
93096 30bo.

3omobmmmmgon®o b3gdhegoowsb godmadonboty,
™03 Bdmm3mmaygm mobols dnddgemdo wmgobm
1bd ymagommoym, Gooaeb dobdo odol JeMasw
OEImo 3080l dhzdol dotpgmgdo, domo boboe-
39090 o Jobgamols doztmbimdogmo bsdmgdo
(bmen. 52,53), 08 dobgmmsbo, Gmdgmog Inoed meb
obmagl g0bol Focdmydl dmge gogml (McGov-
ern et al. 2017a). b3gdHhgddo dg3t0d va3tYM3g 39-
babgdobmgols odsbobosmgdgm batgzgms dogo-
bmgzsbms dhzgo.

h3gb0  ©olbazbol  obodhinagdmam  hopotrgdy-
00 Mbddgdm3g 3060l M0 bobzol dogobm-
mmaogco sbagobo. domo L3gdhhgon dbsbymos
©0536530b g390 boFommdo (L. 48, 49). dmyge-
bogmos mebsdgodmazy 030bolk m®o bodydo. 3o
3900 domasbo offndymos 0d yycdbolgsb, hm-
3gmog 96 mol gmésbmeb sbemml 03dwogds,
0b1 B8gs oo Jobrmendo. dgmbrg mz0bols bobzo
dm3mggogmos 3obgmdo (bmgggemo g3gdm dowme-
6, bowbormol dInbogodsmongho). ©z0bm ©sd-
Bod m2obd o 96 Jotbbnem dotrmdgddo.

003603089 Hobl, ™3 mebsdgodmazy doboydo
03060l L3gdhto IHztol Fgdsmagbemmdom -
3o 0bg doEatns, €Gog, hagbo 93Gom, ofné-
30bd o dobo Fgbobgol Igmmogdoo dablbgds.
g, HMmEgbyg 9edosbo oo 3mdol dntdmol
b3 gomdsl 56 gobogols, 3ol sffdobreggdnemo

0306 36030296 goosdal sbom o bysms
9039 do, obsgmgdo 30, ooy 3080l Ihzcob
dotpaegdog 0wgdde, bgowwgds gowsdobog
©30bmb. dopbgoogem  vdobs.  3omobmemmann
b3gdH&Bo do0bi S0l Fgdmdhgbomo hagnmgd-
030 3080l 3hatol dotrgmgde, GmImagdog No3-
m 393000 3obgmdo o m30bmdo. vdvzg
03000300 badmzgbo 303emols s mbogols dhggco.
9b ™G0 3gmp s 0d3g, 3960bol dotsls 0Bkog-
38, d3bmzbgd80 vdsE, Gmamig gobedatbydmm
b39dHEg0d0, v0badbyds doMoby s 39bobols bo-
€939mgool dh3gho. bodmgbos vatgmgy 03 -
gt 3agbotgms dphzgton, GmImgdog adob
3060l o 00m03godg 0dMogos. 3ol Jotgn do-
3OMOm0S MMOL 60M3d, HM3gEoE JMEHOHIOd
03 39bobols 06303, bowsg dmozhoags ynthdgbo
0 ©3IBoEEd 1300mM. Mbsdgdmazy mg0bols do-
mobmmmann® b3gdh®do srobodbgds vatgmay
033500, §0bgoto o Ihezomdotrmas, mImgdog
393600 39b5bmeb sbenmb.

6o 9ggbgde 96030mobmmmann® bodmgol, ma-
badgotmzg 3000l meogzg Lobdo Fotomols bo-
bodgdgamo. 0g3ns d53d0bs o bgmol Jbmzomol
O30, 500b0dbgos 83t gm3y Jogmobs o bgmmma-
bnéro Jbmgomols dmdim. bodmgbos dggbotrgms
930096 dobo. 0ol Jobdwmals (Drosophila) dlsybg-
0. 33067 M3MEIbMd0mdd brmgml Ldmgda, bal
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dgcdbols 126900900, o633 M3bg00l Godmeno-
0000. Bemmmmaondo dobomy Jobgooss Fotdmo-
30600, gobledmgtgmos gobybobmatgmo dFg-
ool dplmbgoo, hthomol 3gdmols dgdamo o
006390l d73ommols B0z mbimdnmo bodmo.
LobhHgGgbms ol godhog, ™3 ©30bol omggm
6037930 badmazbos dpH3botn Fymol Fyomdpg-
botggoo, Gog, hzgbo 8BM0m, 0dol 6odbogl, Gmd
®30bem Fymom pbod gmgoaoym geBaggogao,
0by dmbs dobo ggomlbonngsgos.

3MdYmOl MGEMEOL §M0myo0db dm3mazgonmo
dobagmobe s oo Brmdol §xthdmols (sedmhygbo-
0o 03539 Lotrodmomm dmgoobdy, bowsg gobme-
30010 0g4m BrmmImEenmo Mohmbgdn) Bogmog-
Lol 3ogobmmmgop®o  b3gdnthgoo  bobosmmgds
bmEdmol dpztrnbe o bbgs bomglbo dotggmmaby-
30l oo MomEbmdom. 633608 Jomo RodmeEo-
(0900. 3068 Fotdmoagbomo bmmdmol bomg-
bgdols Lotygzgmems dhztol Bgdoagbmmds, Mg
0dols 603bogl, Gm™I gebbomynm o dmddgmmdo
bm&dsmo 0bsbgomme. b3gdhdo dgztns Fghg-
d0bo o (1303900l Bydmgdag, mMImgddsy of 8-
LadPmo beGBEgNmo Foobogn®gl. sMol ™Mool
bengmb (Mucoraceae), boggmols bengmbes (Sordaria)
o genmdnbols (Glomus) b3mtgdo. dgotg Momog-
bmdom oggodbomms bgmol dumagomols dmdm.

bogghmbyzgmBg Moghmbgdom bonigmgbm batols-
bols »30b0bs s betdamol dnddmols dmmaeglbgdes
0sbhnegol 03 dmbedmgosl, Gmd dhzzet-stag-
Lol 3Bl EOH®L m3z0bmb, 0bggg Gmam
betrooml bognmbm ©ebodbymgos 3dmbws. dm-
bobmgmosd 30bol 3gdm JeMasm 0gmEd bymeno-
060 boboob s, “mameE domobmammaono
RdJH™MOE030 Fobogms dobdngol, sty d¢0b-
20mb bobodo dgzgbobgmods o dgmgobgmos Jotr-
3o 3obz0motms momddol dmga dgbbgom-z030-
bogobo @ Jobrommdog.

66dmbobanotro gz06bgeamgdo. bodmbobmamo dwg-
dMgmol Bos Jotmedo, Jotrgemols dsbenmdmoco.
00bodbym  dgamBy  domobmmmgondo  33amg3e
0godcog 296 06 hogotgdnmo. dgbffozmomos dbm-
ME 30M3MEma0Ico doboms ©s of smdmhgbo-
oo hggnmgdtogo 3080l FodFgdn (Rusishvili. 2010).

3omobmmmgop®o  sbsgmodo hHogotos 03 m®-
aobgmo bodmgdol bobzgddyg, Gmdmgdag dm3m-
390@o0s  Jgabhg  mmsboab. gbgbos: bobzgdo
NeNel-4. bgen godmgzgzmgamos 12 bodndo. bodydo
Neb Fordmoaabl bezdome oo Bmdols Jmom-
bol dogomogbl. dggdaby bodndo 3o &0l bdomgb-
d8g 0360300 Mobd @ MMRsbymo bodma. Ne18
Mmboob dmdmazgonmos dghomBy doztmdngmo
®0bd O mGRbYmo Focdmdmdols badmo. bobzo
Ne8 stols Ne286-0l 390emols boggbo. Logntmbys-
mOoEsbds dmgdgmo 6odydo Ne9. Lobzgoo Nel0,11
bodgbo dobogmos, mIgmBog Hobl dpdo ggdal
m6adbymo hobotrmgon. dgmghmdghg bodyndo 39-
030370 3ol bahgbos. Hbs 5e0bodbml obag,
™3 Jagbstrgms 3Hztol yzgmoedg doowoto dg-
30anbamdnm bobnsmgds dgsbtyg momobol os-
(00300006 3m3m3zgdmmo dobomms (6odndo Nel).

3omobmamaoyho  33mgaal Jgooagde ope-
Bomos M6 ©osgcsdsdy (bnd. 54,55) 3otggm
domasbby 3patol dotpzmgdol Gomogbmdss
dmyzobomo, bmmm dgmdgBg - oGd3smobm-
mmaonmo  bobosmol badmgdol Gogbmotogo
39doagbemds. Ihztol domzmgdol Momog-
bmods Bmgoom 3okgs, Gooasb dhzdol v37-
Inopos bgomos  obytnm bogdhegdo. gb
360l Jgbmdgdol mmobgdo s duddgmo. doy-
bgoogo dobs, 05@Hd300806 dmgdnm bodyddo
(6037930 Nel), 093¢00 Gmameg domobmgebmy,
obg bgdggbotrgms 3pzgto. 8dol doBgdo, hggbo
083600, 0bos, O™ vodoobl Fgbmdsdo wgbom
3g0d3l bos@ogol 3h3gto s bbgs bobol gogme-
bo. d9bmdgddo dggbstrgms 3hatol detpgmagdo
dgodal vptgmag dodl o gb 3Gmggbo pogdom
0bhobbomdos Bogbymols 3gomodo. dpzcol
dotzmgdo dodyzgdy vatgmag dgdoby dofg-
090 bagbl. 3bmoomos, GmI Jgdol dph3ge®-
-0ogdbol 3g6om@Bo dsdosbo 0ygbgds 56
JoBHm gobomomds, v¢odgo Logdmol dmlbod-
B0©gdmoE. ModG030 dogobmmmgoyto dsboms
sGol dpgbognm 3hmondhdg, dom bogmabe
©d mgbmByE. 0dMMobogmo sodosbo Nedmeg
d3gbotgl bdotrmos ssgsemgdgdols bodzndbs-
MmE - 93Mm39008 I3gbotgms yzogomgdl, sb-
MO 8 068bsgd Mog0l bogbmatgdgmdo. od
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380moE 9bmdgdol 0o(o3ly, §nddgmBo o bbgs
bobob bogbgddy omadgdms dggbstgms dhatol
dodzmmgodo.

aobgobommm godmigmgnmo bodydgool dogmo-
boagmmgop®o  13gdntndol  megobgddgdsbo.

bodydo Nel. €rmgmbs 1330 ©00bodbs, ogo G-
dmo@agbl no@ezol bohgbl, Gmdgmdys dgéhhgbo-
@0 0gm boggbmds o do30 53gcol hobstmgodo.
3oobmmmgoy® b3gdhhdo Fokdmdl domobm-
30bmo d(H3gHo. @oblbognmmgoom 6g3¢0s 03 botg-
39md 3(h360L 3oGr33amgd0l MomEgbmds, Grnd-
mgdog 08GO gds 98m3o, gBol 3ol bebsgzggody
O 8Mols 3G sbhHOM3Magbnto 0bogshmto.
9bgbos: dhegomdatmas (Plantago), s3dsbo (Arte-
misia), §obgoto (Urtica), gfcrols aggodérs (Pteridium
aquilinum). 356asss Fomdmoagbomo vatMgmay
bomgbo dotgzemmabgon, Gmdgmms dmmols age-
0309 3obolbodmgde bmtoswo (Triticum) s Jg-
6o (Hordeum). 393608 Lomgbo 3o6r3emmabadols
gobgdol obgmo badgzgmgdo, Gmammogss boge®-
domads (Chenopodium album), ds@opgems (Cen-
taurea), boédsgo (Carduus).

bgdgbotrgms 23330 80bndbgds c0dzols (Pinus),
Inoybols (Alnus), Gpbowols (Carpinus betulus),
20gM@boaobs  (Carpinus orientalis) ©s mgaol
(Ulmus) 3pacrols odrzangdo. (yob gamgdgb@l dog-
3036900 93Mgm3g gfc0l agedés (Pteridium ag-
uilinum), Gdgols bL3mmgoo bedmgbod ndhHol30ob
dmgdym bobzdo.

8835mMobmmmaont 63dmgdl dmeols ©mdobo-
6ol dotr33emm3bgools mgtml nrégogdo s go-
HM0(Hg00. bozdsmo 3okgoss Fothrdmwagbogmo
bomgbo doér3mmm3bgool mdmmobhgdog. dwdm-
hgbomos vatgmag dotrpzmmabgools bobsdgdgmmo.
3936008 bols 3gédbols ddamomo ©d ©odF3¢0 12—
69900, Loweg 930d30L N2MYLYd0ES. [b3dsd
bgaol Jbmgomol dmgim, oo Bmdol gobotoo
Jgmgdogmo. bodmzgbos dogmols hydbhomols dmd3me.
3306y MdMEgbmd0mes bmaml bdmdgoa, 37yt gonls
Obpbgdo o (3039006 dogtmbimdymo badmydo.

bodgdgdo NeZ,34 39-9 momobol bogptombggamols
bogmgbmdss. dogmobmmmaon® b3gdh®gddo dgg-

botrgms Izl dotgmgdo  Fomdmoagbogmos
3306y GOmMmEbmdnm. bgdpgbstgmogsb bodmabos
x30830L (Pinus), mgemols (Ulmus), Ggbogols (Carpi-
nus betulus), obognobo (Corylus) s 3otoobgdtdols
(Rosaceae) 3p3col docrzmgdo. dogmsbmzgsbms
2399380 9006086708 bomglo dotgmmabgonl (Ce-
realia), bogodgomsdsl (Chenopodiaceae), v3dbols
(Artemisia), 6s63ds30l (Carduus), 36rs35enddcr-
mgobs (Plantago) o 3oboggols (Cannabis) 3¢h3g-
0. HMamO 3bgoogm, of smdmhgbomo momddal
9390 (ogbmbo v0bndbgde gobbogmyamo mmsbols
0000389 (bodndo Nel).

3M835emobmmmaont bodmgddo (NPP) goomal
3o 3emm3b900L bebsdgdgmo s bgmol dbmgo-
ol dmg3m, dom dmdol goboggho s dogo. gty
OmEbmoomss domol dbmazomobs s gobyled-
036gmo Hgdbhomol dmgim. badmgbos bols dgé-
Jbols sdF3060 H2érgg00, dggbotrgms gdowg-
dobo, do3em3bgools  gogmmongdo.  Lomgbo
363330900l GoHmmo@Hydo 8mobodbgos dbm-
e dgmbry bodnddo. Bmmmmgonto doztmbgm-
3o badmgon smdmhbos dbmenmeo dglbody bob-
2d0.

b0dgdo Neb. gl ool 3geodospmo  dmddamols
(Ne330) dogmagbols sbsgbgio o dobo Loowgbio-
03035300 bmdghos 15-55.330. 3 Lobzol doamobm-
mmaon® b3gdhdo bgdpgbstrgmogsb wogndlbo-
o 530830 (Pinus), beogols (Abies), bodgols (Picea),
Gbool (Carpinus betulus), gogbgobs (Tilia) oo
mbomol (Corylus) 3¢h3tol dotzmmgdo. dogmsbm-
306 3396061 g003b b3m3bos bvmgbo dotrgmma-
bgoobe (Cerealia) o bmtdmols gobgdol Lodgzyg-
agdo. gbgbos: dsgodhgme (Polygonum aviculare),
botdogo (Carduus), Gofodnés (Fagopyrum). 3oty
OMEIbME0msd 03 dognabgdals 3hgcol Jotr3zemy-
30, MHM3go0E Sdd0sbol bogbmagthgdgmmsb 0b-
god. ©d dgdmbggzeado gbgbos dobdodo (Urtica)
o v3dvbo (Artemisia).

3330 0bmEman7® badmgdl dmeol (NPP) Sok-
390 ©mIobobhos  Lobsdgdmol  dhghols docr-
33g00. 900bodbgos  Lomgbo  detzemabgools
ROHMEOH00, MoE 0ol obdndos, mad vd §é-
$9emdo dgbodemms bm®mdmol i3dzomo 0bobgdmee.
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3ogmobmmmgoné b3gdhhdo bodmabos vatgmay
bols Igerdbols Hevdgoemnéo mzgogdo, bogbol 653-
900, bgemol gbmgomol dmd3m, doom dmols dg-
modomog. bogdomo 3otgods Fotdmmagbogmo
Fgg00b dlgbgoon, 3g3mols ool Jgdhpmo o
30m3oEal dgFz0.

60dgdo Ne6. 0o Focrdmoagbl 3gbsdy mmobdo om-
dmhgbogm m0bsby dbot bdogmgbdols dMHygm
Logobl. moby dgogegos Fogo qgéol mersbym
hobotrmb. 8dgob smgdnmo bobzo Neb-ol dogmo-
boagmmgoéo b3gdneo domBy matndo smdmhbos.
bodmgbos dbmmmo i30d30l, bogatdomadsbs s
03860l ghogpmo Ipatol domigmgon, doated
L3gdHdo vg3tnd bols gtrdbols aobsbdotgonamo
12690900 8 FoME3em36900L bobsdgdgamo. seo-
b0dbgos 3otrzmmmabydol mgdmlb  gdnghdolo,
bgeobs s dogmols gomgomols dmdim.

bodgdo NeZ. gl scols 3g-18 boggdmosdo badmgbo
mommbols bogsbdy dozdpmo  mMrsbymo bo3-
0. bgdggbotrgms Bmmols dedmhgbogmos g30d300,
GEbogobs o dFniybol I3, domsebmagbgoo-
b og30dboms dbmmmu bogatdomedsbs s
39060 doE3em3bgools dhzgo. SEd3smobm-
mann® 653mgdl Jmeol Foddmol bobsdgdgmo.
0ol Lomgbo  dobrgemmgbgdols  godmmmobgoo,
3E0botgms g3ogédolo. dg3tos bols dgdhdbols do-
€bdodnmo P2érgogdo o bgmolb Jomgomols dmg-
3. 3dbbogmnem Lobzol b3gdHdo bodmgbos 3yam-
306760 ggghgmols badmgoo.

bodydo Ne§. gls ool Sotzgmo mmobols NeZ86

3o@eob  bapgbo,
b3gdH®B8o Iggbotrgms IHztnl Jotrgmgdo gm-

G®Imols  3ogmobmmmgoy®

Ood. oxgadbodos gogzol (Pinus), beogols (Abies),
Gboanols (Carpinus betulus) s dgtaybols (Alnus)
96070 3H360l JotEzmgdo. 96r38mobmmm-
3076 b3dmgdl ol Fobrdmol bobsdgdgmo. d93-
600 bols Igerdbols odF3060 M2 ggd0. 3OO
Fomdmoagbomo dot3emmzbgools godmmmohgoo
0 Jgbotgms gdnghdobo. oggodbotos bgmoal
Jbmzoamol 0mg3m, dom dmmol Bogoo Bgmagdomag.
33069 MOMEbmoomss boggmol bmgmlb bmtos-
Gools (Sordaria) bL3mgon o fFgtgdals dozmb-
3m3gmo badmgdo.

b60dgdo Ne9. ogo smgdgmod bogptombggmol Bg-
330600806, GmIgmog  Jgostrgmols 3306
CINT-8o. 3 bobzdo gm@ed 3H3dol domgmgdo.
bgdgbotrgmoasb smdmhgbogmos dbmenmo god-
30b(Pinus), bemdol (Abies), Foxamols (Fagus), mg-
ol (Ulmus), Ggbowobs (Carpinus betulus) oo
mbogols (Corylus) 3¢h3tol dotgmgdo. badmazbos
bomgbo domzemmabgdol dpzgen. degmobmenm-
306 b3gdHedo vl vEsdnsbol Logbmatgdmal
98080 o aBoldomgody gogtgmgdnm Jiegbe-
Ggms dH3gdo. gbgbos mmols dotis (Xanthium)
o dtogommdotmgs (Plantago m/m).

330 0bmmmany® badmgdl Jmmols §ocdmol
36333069006 ohmmongon. 96l bmEdmo-
bo o bbgo gnmdnermmo dokEzmmabydol aym-
dgool godmmongdog. 093600 bobedgdmoals do-
33e0g00bs o bmzm gemmdynbol (Glomus) bdmmgoo.
bodmgbos vgMgmgg Mmool bmgml (Mucoraceae) o
bbgs obpbedmgdgmo bmzgmgdol bdmtgdo. 306-
aodd Fomdmoagbomo bols 3gédbols hérodgeem:y-
60 19269500 0 bymmol Jomgomols dmgim. 3gatay
0MEYbMdmSd Bmmmmgonto badmgdo. gm@os
3023067900 gyt gmo.

60dndo Nel0. gls ool bddgbgdgmm dobognols bo-
(0gbo, G™3gambgg Hobl Jogo g3gcoly mmasbymo
bobosmol  hothmzgdn. dobo  dsgmobmmmgnyto
b3t bogdome dwoEotn dvMdmhbos. bgd-
39b0Mgmogob bodmgbos agoggols (Pinus), bmdol
(Abies), dncrgbols (Alnus), 3030l (Juglans regia),
EoEbgol (Tilia), 3gbols (Quercus), mgeols (Ulmus),
Gpboobs (Carpinus betulus) s mbogols (Cory-
lus) dhH3ol dotrzemgdo. d93¢0s domsbmgbgdal
Ih39603. ©mI0botrgdl Lomgbo obzmmabydols
3ol Bgdsagbanmds. séol bmmdmols ysbgdol
LOMY39m YO0, CIMFMMOEY, FOFSMNMSE, DOFs®-
domads (Chenopodium album). @sgodbotd gdmb
botgzgamgdo:  gobdodo (Urtica), xs®bdsbongo
(Achillea), gotogodoss (Cichorium), 36s3sadoca-
mao (Plantago), ool dotge (Xanthium), dogds
(Malva). scodmbgbogmos hyols g3edénl - gzndéry-
gobs (Asplenium) B3megoo.

3038mObmmman®  badmgdl  dmnl  docdmal
306r33emm36900L  Gohmeohydo ©d bols dgédbols
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306bgdodnmo  Mrengdol  MemEgbmds.  dg3600
bmomgnmols odhmeno@gon o domo bobsdgdgmo.
Ba3mzb0s a30830L bols dgérdbols Maergogdo. sthols doca-
(3330900l MgGmb N26YEYd0 s domo gdny-
dobo. 3oGraods Fotdmoaggbomo bgamols Jumazogmols
OM33m. gmde 3FgGmgoobs ©d {30300l badmgodo.

bodado Nell. dmdmagdgmos Nel7 momsoboob o
Fodmoagbl badgbo dobomols itwegdgbab. dob
3ogmobmammaoy® b3gdhtdo bodmgbos dbmemmeo
530830b0 o IPHhybol dhHggHo. SEO3mabmemm-
306 bodotbgol dmeol 6g3¢0s dobghommno
babosmols bofomaigdn, ©odfzoto bol dgigbols
120900900 ©o  doME3m™m3bgool  odhmmongdo.
ool bobsdgdgmo, bomgbo ot zmmgbgool o30-
Homongdo o bgmol Jbmgomol dmgsm. dgaty
OMEIbMd0mss 37m3ebnto B amo o Bmm-
mmaonho badmgdo.

b0dydo NelZ. ogo Focrdmowagbls dgbmdsdo smdm-
hgbogm 396edozgam 3mal (bogmo NeZ85). dols 3o-
mobmmmaond  b3gdhedo bodmgbos dbmmmeo
530830, Incrybol, mgmobs s Grbomol ghomgn-
o 330l FotEgmmgoo, dogted d9360d dMrvde-
obmmmanndo bobosmol bodmgdo. o3 2ape3do
©m30boMgol bobsdgdgmo s bol dgédbols sd-
73060 726900900, 093600 FoMEgmm3bgdaly o
bm®omol  gogmmoggdo.  Jobgoosd  Foddmo-
a30bogmo bgmol dbmgomol dmdim, dsm Jméol
4300mo@ Jgmgdomog. 3306y MHOmEgbmdomds
3gbotrgms g3oghdobo s Bdmmmmaonto be-
bodsmols dogtrmbimdymo bedmgdo.

3odsboody, dobogmols  3ogmobm-

aobbogmyamo
mmgog®o  b3gdhthgoomob godmdoabatg b
00060dbml, m3  JHzzot-smedbol  Jnmdnol
396omEdo  Jzopbgmgool  dmbobemgmos, obgag
Omameg dod Jobommol bbgs Goombgdobs, b-
00bboneo 3ofomdmddgmgdom ogm ©e3d3907mo.
009bgdmEs 83630 bmMdmgnmo. 0dMmab-
g 8©sdosbl bgmog dm3ysgws. godgbgonmo
09gm 39bobgdo s 6oxmgd0, byseg mbomo ©o 3oge-
o 03 gomoos. 83 3gtomodn Jotmmol Hgto-
OO0 9ObgdMOES RIOMMRMMEMZbo Yy,
™3gmBog MmO Gbomo. gotms vdobs, o3
(0yggdo Igbob, gogbalbe o mymal 36033bgmmmge-

bo vsaomo g3039. dbgmoszg (hyy 0ym godgbgonamo
d303bgmgdols 0éggmos. 930l binmos Jaspbg-
agdol badmbobmmomol  dobomols  degmobmenm-
a0t b3gddh®goon, boweg bodmgbos yggmes ho-
dommgmomo bgdpgbo®yg. hyol d6Mbgdmonl 3otgo
0Mandgbhos vatgmag gftol, agodmols, agodn-
dob o bbgs Gyol g30dtgdols b3mgoo.

7600 900b0dbml, Gm3 bgbnosbo  3modsgp®o
306m0900 byl 9Fymos domol hyggdol geb-
300006 g00b. Jomgdymo dmboggdgonl dobgogom
d303bgmgdol doedmgddo dobotrggdol Sodmsl

Fgtgbol (hggado ogm oghEgmgdgwo.

3omobmmmgoné 13gdntgddo dogmols dumgomols
bodmgdobe o boggmol bmzmb bdmmgool smdm-
hgbo 30 0ol obntns, Gm3 0d gdmdsdo Jotgow
04m gobgomotgdymo dgEbmagmgmds.

6sdmbobanoto  gMogmosbo  gm®s. 3t 3emosbo
a3mms 3gootgmol dows Jotmendo, 3obdol dy-
bogodomohg@ndo, boamgdol ogmgmobs @ bed-
dgaedy  oEAbEH-
o bbgoobbgs 3g&omools 3gmbntnmo g3gbol
0Mbgdmds. dom BmMobos sy d6M0bzomb o
IADH3zom-0Mmodbol  3gdomools  g39bg00.

®030L0L  Hyt0HME0B].

2015 Fgemb, bodotmggemmls dmogtmonl gows§yzg-
(HOIgO0m, 330D gmMol ghmzbnmo 3o(hgam-
6ools dgaemols bpodmbo dogbogs. ombobodbsegos ol

930dhoE, ™I 93839 dgambdy ndagmgbo - 3000 Fanols
F0bobogemo ©odFgermmdnls bodbgdog godmgmobeoo.

OO0 3emmobmmmago®o 3330 330000
360b20mb 3gtromools Fddmmol dogmaglols do-
LBy Homots. IJpmEnérnmo 03gbgdol gotos
30dm33mgnmos badstbgddo smdmhgbomo dne-
damols mGgobymo badmygdo. e©agbomos 330000
360b20mb 3gGomeol doamgmamodsgg®o dotm-
0900, 583050606 ©og@He o odmygbydymo bed-
396bognm I3gbsrggool bos. gotrs sdobs, Bgbfos-
@O0s Mg dM0b2omb dgtomools badgntbgm
mOIMgoo. domo  3omobmanmaogto  bdgdptgdo
330000 0G0bzoml Mmol b3gdhhgdmeb dgoo-
Ogo0m 3oEmgo0m Na3tm doetns, MMM
AH3ol Botgmgdol Momogbmdom, obyg dzgbe-
Ggme (Hogdbmbmdogto Bgdsmagbenmdoom.
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3obgobogmmm gom3gnmo Lodgnebgm m@3mgdol
3ogobmmmgogdo b3gdhtgoo:

A035560-060gb0ls 3mandam ol ommols bodgnembam
m®der Nel. dobs 3oanobmanmaon® b3gdnedo by
OmZmomod 289 3omobmdmman, GOmIgmms
ol §oGdmMOl  9r35mobmamannto bedo-
bgoo. goblbognmégdom 6g360d dotzenmabydol
Rodhmmodgoe. bgdegbotgms dmeols vmobodbg-
00 g3odg0bo (Pinus) o mbagols (Corylus) dipztol
3063300, domobmzbgdol  2amedo oMMl
306E3odogobbsntgdol  (Cichorioideae) 3d@3col
3063300l Memgbmds. bozdomo owos be-
ngbo domgmmgbydol (Cerealia) dgdoagbanmds,
dom dmbobos betdswmo (Triticum). de0bodbgdes
03Mgm3q bemtdmols gobgdobmgols odsbobosmg-
dgm botrgzgams dggbotrgms dhzgho. glbgbos: do-
hohows (Polygonum), 6séo (Cirsium), bordsgo
(Carduus), Gofodonée (Fagopyrum). 3oty Gom-
gbmdoms domdols (Malva) dpatrols doérzang-
00. 0O 30, HMameE Tobo, 03 ogds dogmolgo-
B9, aBol badotrgdle oo boboggggddg. vmnbodbgds
ALl o bbgs domobmzgsb dggbotgms dpatnls
o6 E3mno0g.

361038m0bmmmmgo®  3ogmobmdm®oggdl dmmolb
3o633m™3b500L godhmmongdol gotos ©sgod-
Lo bmgmb L3m&gdo. d93600 bmam ganmdybol
(Glomus) L3mégdo. vl Mmool bmgm (Mucorace-
ae), boggamob bemgm bmdotos (Sordaria), 3sg¢m-
dondo (Chaetomium) s bbgs bemgmlb bdmmgong.
3306y Momobmdomss bol dgirgbols 3o¢nbdod-
o hg©goo, bymmob gbmzogol dmgm, Fyom-
3pgbotggdo, 3Fghgoolbs ©s 303500l gdog-
dobo, onbgbgdo o bbgs @odol doltmbimdnmoa
bodmgdo. badmgbos bmagamols 397306

30 3300-000gb0b 3mendatol ®Hmols bodgmmbym
mHd NeZ. 53 3l 3ognobmenmaoy®o bdgdhto
3OE0mYd0m PRtm dodtons, 300y 306390
mG3mbo. Nel13 6037330 by omzmomos 645 3o-
m0obmdm®an. dggbotrgms dpatol dotrpzmmgdol
OmEgbmos dgamagbl 228-b. bgdpgbotgmes 2gnao
Fo63moagbomos godzol (Pinus), Fogamoal (Fagus
orientalis), dpbols (Quercus), épbogols (Carpinus
betulus), 3ycygbols (Alnus), 3o3aobs (Juglans re-

gia) s mbogob (Corylus) 3hzerom. bodmabos dob-
ol (Cornus) s Hhzgnamgdogo 300l (Vitis vinif-
era) dph3trol docrzmgdo. domobmabgdols Ipzgco
€0MEYbmdM035m PRtm dghHos, 300Gy bgdigbse-
G, dhHzhols Bgdemagbmmmds. dommobmmmann
L3gdHdo ood bsmgbo ot zgzamzgbgools Gm-
0. 3300837 3oboloBdmgds boddswmo (Triticum)
o dg®o (Hordeum). nbzowss Fotrdmoagbogmo
bomgligdol botygzgamgdo. ¥93600 datgmag ol -
Mo gmgdgbhndo, GmImadog dodyzgde
083006l o 0BG gde Logbmatgdamoal gBmgo-
3o, dogog3gobe o bbzs odm3g3bom soaomagddy.
aotd ddobs, L3gdh™do vwobodbgds hyol gz03-
960l L3meygdog.

3830mobmmmaont bodmgdl dmdol m3dnbo-
€dl ob33emmzbgools godhmmongdo o ™m0l
begmb  B3m®gon. gots 8dobs, goboboBmgds
begm ganmdybobs (Glomus) s dogaml bmgmb
Oogmammbndols (Trichoglossum) bL3megoda. 3o~
aood Fotdmoagbomo H303g00bs o dFghgdals
bodmgdog. 900bodbgds bols dgirgbols Sotrgbdody-
0 P2690900. 306y MOMEIbmEmsd bymobs s
dogmols Jbmzomol dmdim, Tysmdgbstrggda, dotr-
33m3bgdol mgtmlb dogbmbzmdnmo badmgodo.
Bodmgbos dommosbo dH3ode.

30doboody,  dHazot-omodbols  dmmol  dogmo-
boagnmaonéo  B3gdh®gon agohggbgdl, Gmd do-
0 3m33mgdbo 3339060 goblbzogmgos agnsbo
060b20mb  3m33mgdbgdobgeb.  dhigetr-smaglbols
39GM0mEdn 06 ©9m0bodbgos bodzoby o Lmdol
dH3tol otz gon, GmImgdog PaIG® G0
3m0dohl obalosmgdl. gotws vdobs, sy d¢nb-
200 bsbodo gtvimosbo gmtol otggzmog 3bod-
360mm3bo agm 3o3hEmgdame dbab, Fogero-
bo o Mbomol hyggdo. ool Hygdo 0B gdms
Ineryobo, Gm3gmog eyl Jos Johmmdo 396
bathmdb. 33mggol gogaom godmgmobos, Gmd
IH3306-0Magdbol Jnmmbntol bobsdo gogomgdom
VROM 30MRe© 0ym 3obgomemgonmo dofomdmd-
d9goo. domaddo 30380 O mbomo dm3yss-
. 39bobgol bogdomm OO GOMMMOYd §3030.
0039009 gl 3o 3g3gbobgmds aobbogrymm
930mbd0 momddols 86 8ol gebzomatgonmo.
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@M@ &0l bsdo®mz060. 3 050 ML goMo3-
ol am®mol (swgmols mermdsl) bododgmom
o dobgob by Gowog 500-600 3ghtomss ©s-
30gonmo. bsdotrmzgsebo 3bmdomos 0dom, G™AI
030 h3gbo d3gybol dHgdoghmmosdy dgbfezmmomo
3H330-0Mmgdbols babols yzgmeby oo bodstrm-
30600, gbol  3Fgbgdemmdslmeb  e3ogdomgdom
2012-2015 Femgodo  memogdol  bodotrmgzebdy
3000botMs m®ebedoyg Lodsmbo. gombgol byen-

3dem30bgmmos sédgmmmaon ogmmb gogmdody.

30mobmmmaonto  3gmmEom  godm3gmanamos
bodo bdotbo, boosbsg bodndgdo smydymos m-
amOi F9O3moob oby dogzomgdnmos hmbhbal
Joodmgddo. gbgbos mogol doms, 3yl oty

35306 d3ommob o d3gmd Joptgdo.

@m0 3, bodsebo NeZ. spbodbnemo bodstbo-

b 3mM3mM3ggd7mo o goobamobgdnmos gdgbo bobzo.
-0 bodndos smgdgmod Ned s Ned dndrdemg-
d00b. Lobzgdo deMgdHmos s bz Fgbfezmmommos
J030mgogmols hmbhbols mogol ool dzgd o
ol 0tgdo. 36emobmmmaon®ds sbomodds of-
3909, ™3 030l Jommol J39d s€bgdmemm mégsbnm
b8my0d0 vm3mhbs digbsmols 15 dhatnls dotze-
o (L. 56). sbhm3mmmany®o 33emg30l dobyco-
300, 30330madymo ymaogms 35-45 Fomols dogmo
(Bertoldi et al. 2016). dognobmenmgon b3gddh™do
bgdgbotrgms Bmnls semobodbgds iodzo (Pinus),
Fogzgemo (Fagus), Inbs (Quercus), 30350 (Juglans
regia), 3tygsbo (Alnus), Gboans (Carpinus betulus),
gopbgo (Tilia) s mgms (Ulmus). sodmbgbognos og-
€ym3g mboaobs (Corylus) s hagnamgd®ogo 3080l
(Vitis vinifera) 3phgeol dobgemgdo. domsebmabgdo-
b 3ogmobmmmann® b3gdhtdo bodmgbos bogst-
Jomodals (Chenopodiaceae), gobdcobs (Urtica) o
dhogomdotmasls (Plantago) dhztols dotpzangdo.
36035M0bmEmgontn bobnsmol badmgdl Bmenl
F00mAL bgemols Jbmazomols arézo s Po3gémo
dmMZ3m, g, h3gbo MBMom, dopzemgdgmo Joamol
00gLod T30l badmo Pbs ogmb (byé. 57).

do3omudImols hmbhbols Fnamols ségdo semgdnm
LOb2do bodm3zbos Fommme boizgon ©s bodzné-
bogmm 339botggdols dhzdols dotrgamado. gbgbos
3ogoao (Juglans regia) s obogno (Corylus). Go

Jgobgde LdzpGbomm Ledhomgdgol, dg3tns -
dobdboamols (Serratula), oéldsboniol (Achillea),
momomob (Centaurea), mo33madswsl (Echinops)
0 bbgs bodznebomm domobmgbgdols dhztol
dodzmgoo (Quattricchi 2012).

6ol Jggbgds vM835mobmamann badmydl, dyi-
ol 8680 5oy bobdo m3nbomgol bols dgé-
dbol mzHggdo o dehzemmabgool bobsdgog-
ao. bol dgérdbols 3etrgbdodpmm M2égogdl dmmol
0303300 M2OYEIO0ESS. 900badbgds Jumi G ymo
306 33em™3b6900L bobsdgdgmo s RoHmmobhgoas.
30ty MomEYbmdomss bgmol Jumgomol dmdim,
bemgm gemmdnbol B3mGMgdo o 303900l doltml-
30370 6odmgdo.

Ned dnérdmols 3ogmobmemgon® bdgdndo dgg-
botgms dHztols Botzmgon GOMEIbmdMN3ow©
GEoy oby 093¢0, 3oMgsds Fotdmoagbogmo
3M830mobmmmannto bodmgdo. FoMomals doc-
330™36900L Lobadgdmols Memybmos. &0l va-
Ggmgg  Lomgbo  dodzammabgdol  Lobsdgdgamo.
30ty MvmEgbmdnmss bols dgérdbols ©edfzemo
026090900, BoHMEO[HYO0. 3M{HOS d3EMm3g bmgmb
L3mEygdo, bgmol Jumzomol dmd3m o dggbotg-
»d g300963obo. ghmgym bodmgoswm gsbzogde
0303900 dbbgoo s IhH3boto Fymol Fyosendg-
botgms gobdgoo.

Neb gnérgemols Sogmobmmmgonto b3gdnto stgos
0bg dootns. badmgbos ggogzols, dbol, Jo3amoal,
Fnerybols, Grbogmobs o 3ol 3hgtol dotpzemg-
ool dpotg Gomgbmds. domabmgobms dmmal
FoMOMOl Lomgbo dorganmzgbgool s dommab
3Obgdgmo  botgggmgool  dh3gdo. 900bodbgds
obgzg hyolb 3030900l LdmErgoo. vGO3sEbm-
mmaon® bodmgol dmmol dg3tns bols dgirgbols
0373060 306gbdodnmo Prérgogdo, Lobsdgdgmo
0 bemgmb bL3mEgoo. m@os do€Egmmabadol o30-
OMmohgo0, 3ggbotgms gdog®dobo s bgmol
Jbmgomols dmdim. dgotg Gromoybmonmss Fot-
dmEagbomo ogtmzg (H303900Ls s IFgGgd0l
303mmbim3nmo  badmgoo.

@60 3, bsdombo Ne7. 53 bodstrboob sgmg-
Ommos bodo gntdmol Bogmegbol bobzo o gé-
mog dgbzols dzmmols o6gdo. Izl dotpzamgdol
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OMEYbmds dg3t0s Nel dnddmols dogmogldo.
bgdgbotgms dmol o bozdom Pbgswss g30d-
30l 8(h3G0l otz gda. dg3¢0d 3t gmag bodzal
IhH3960. 500b0dbgds 3o3mab, Fntybol, Mbogmoal
dhH3col dohzemgoo. Mo 8ggbgos mboml, 308l o
Igbob, domo Ihzeol dodrggmado o6 obyg 6g3¢0o.
30gMbm33bmd G0l go6omdl bemtdmols o
bbgo Loomgbo dotrgemmabgonls dhggdo. Jotrgooos
Fodmoagbomo bomgbgools, domgdobs s 39bo-
bgools botgzgmes 3gbotrgms 3hztol dotrzgamg-
00 (L. 58). Pbgo@os vsd08bol bgbmatgdmols
0630z Mbgdymo batgzgmgdo: 530&bdsbon-
30, 8063060, 3030 dotrmzs o bbg. v0bndbgds
0ygob 3303500l L3MEgo0. SGr38EObMmEMaNTGO
bodmgdols 2gna3do @obbogym dnddgmdo pbgoe-
00 FoME33M33bms bobadgogmo o bols dgirgbols
0373060 N2MOgoYd0. mdHed bmgm gmmdnbols
o bt smosl bdmégdo. sbgzg oty Gomog-
bmdomes bgmobs s gobnbodmatgmo  dbmgo-
ol 6m33m. 860l H303900bs s dhH3bsto Fymmol
F9om3agbathg Lotmgots (. 59).

NeZ grdamols Gogmoglo odg 0byg dnotns dogmo-
BmdmEr3g00m. 33gbotrgms Bmtol Badmgbos aod-
30l, ybols, 3o3emals, Grbowmoals, mgmob, sbzomoabs
o 3080 glmgnmo 3hztol dotmpEzmgdo. dogme-
bmgobmos 2319380 8doi 093608 Lomgbo s 39 o
36633 ™306700. @obbeBmatnmos bmmdswmo (Trit-
icum). pbgosd bomglgdol Latgzgmoms dhzhol
0mMEYbMdY, 3om Jmeobos: dodhongms, bogatrds-
0030, bgobmgms, botdogo. gbml bathgzgmoms-
3ob  500bodbgde  drwgemdetmags, 3063sbon30
0 933560. M3 dggbgds Hyob 330dtgdols bdmergols,
og bo3mzb0s 33036 aggamoly gbols e Medwgbndy
B3OS, BE3OTObMEMENTMo bydmgdol 2gn0do
©mdobotgdl dotrzemmabgools gohmmongdo o
domo bobsdgdgamo. dg3¢0s sabgmag bols dgérgbols
odf306m0 mégogdo, IFghgool dnbybgdo. gm-
(o0 bemgmb b3mmgdo, bymal Jomgomol dmdim oo
F9omdgbotyg Ldommaomols bodma.

oo Ne3. dols Bogomoghido 3060mol andzale o
Lol hztrol etrzangdols MomEgbmds. 30Mge-
08 Fo6dmoagbomo vgtgmay Gbogmobs s dhbol
330l Bgdoagbemmds. gmdos dgbols, 3ntybols o
mbomols dpztnls dotrpzmgdo. dogmsbmgoboms dm-

60l m3obotgdl bamglgdols botgzgmaems dhggco.
B3m3b0d 930gm3y Lomgbo dotgemmabgdols dh3g-
0. 060l bomglgdolbs s gdmb batgzgmgdos. ote-
3oobmmao® 23703d0 8dog mB0botgdls doc-
33636900l Lobodgdgemo s demo gahmEangdo.
godhod bob dgergbols odfzetmo n2égogdo s byamols
qbmgogols dmd3m. Gog Bogbgde bemgmb bdmergdl,
domdo badmazbos ganmdybo betrotns s bbgs ao-
bbebmadgmo bmgml bdmtgdo, dsomo Jgdswagb-
@S B3ddME OO, 306 COMOIOMONMSS d3-
ym3g Fyomdpgbatrgms badmgoo.

dgbzol 06ydo dmgdgmo bobzo dbgzg Logdomeo
J0dtns, Gmamey Jggbostgms Ipztom, obg
8M835mobmmaogto bodmgdom. bydggbstrgme
dmrol §o6Mdmol Foffzmabydo, 3om dmtobos agod-
30, 66d30 o bmgo. bogmgdo 360d3bgmmds ogal
dgbols, Gbomol, 3ogbgol, mgmob, mbomobs s
3080l 330l Botgmodl. domsobmagsabms 2g703do
093608 J9mHntnmo do6E3mmzbgoolbs o bbgs
L3390 3pgbotgme ddHzgdo. mdobotgdl Fofjo-
e (Fagopyrum). smobodbgos dhyol agodtrgdol
B3ME GO0, dEISdEEbmEMmznTH bydmgol dmmols
30600l Jorzzanm3bgools Lobodgdgmo. stol
oM 3™3bg00L  ggohmmopgdog. bozdomo 693-
0o bgmol Jbmgomol dmdim, dsbggg dFgtgdoby
5 (1303900 dogtrmbimdymo bodmgdo s domo
93009630bo. gl 0dsl b0dbsgl, G Jogzemgdn-
0 o3 domgl Bogbymol 3gtom@do, Mmogbog
dFgegd0be @ H303900L gedmegmgdols dsdhondo
Rq00B0.

@60 3, bods®bo NelZ. asbbogmyamo bodad-
boab 3gbfogmomos mmbo dntdmols Bogmogbols
dsobogms, sbgzg Lobzo vegdnmos Joggemgdnmol
mo30l domols 399 o pgemol vtgdo. momddol
gzgmos  bobzdo ©mobodbgds Ipztol et gmng-
d0l oo Gomgbmds. Nel dnddgmBo Fo6dmdL
F0F3m36000L 3h3gc0. 900badbgds vgthgmag 37-
bob, Foggamols, 3ogmol, Gebomob, gogbzol, mbo-
mobo o 3880l 3hztol domzmgdo. domobmgeb-
8 ol 893008 Fofodncol o domezammabydol
3ol Gomogbmds. Bd3mzbos bomgbgdobs o
9Bmb botrygzgmado. hyob gg0ddgdol Ldmmgdo m-
(OO0, 56035ObmmEn® bodmgol Jmeol mdo-
botgdl bobsdgdgmo s bmgmb bdmmgoo, m@os
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bols dgérgdbols 12600 o Rodhmmobhgdo. 330ty
OMEIbMO0msd vgtmzg Bmmmmaono dobogms
o Fyomdpgbotrggdo.

gdgemo Ne2. 3obdo obgzg bodmzbos g30d30l, bod-
30b, Fodamol, dntrybols dhatols dotrpgmgdo. do-
@obmzgebms dmdol dg3tns Fofodymals, bomgbo
domE3em3bgdoly s domo batgggmoels dpztol
Jn30agbmmds. badmazbos sgtgmgy gBmb bomg-
39ams  J3gbatggdo, MHM3gmmogsbsy Bmanghmo
bO3INObOEMS.  SEWSdEObMEMgo®  badmgol
Jool odog Foomdl bobodgogmo s bmgmb
b3mtgdo. obEoy oby gmdos bgmol gbmazamol
dmd3m, bols 396rdbols P26900900 S ToHMEObHgoo.
093608 5gMgm39 H303900L dnbnbgoo s 3mmebdo-
LgdPGO Hegdo. gty GvMmEbmdmss Fysmm-
3ggbotyg L3otmao®o.

gggemo Ned. 3ol Jogmogbdo bgdgbotrgmogsb
3m3mhgbogmos bodgol, s30d30l, Intybol, Gybogmals,
3oEb30b, mgmob, mbomobe s 3980 dhzgtn. do-
obmgobms 237a30 Fotdmmagbomos bomgbo doc-
(33em3bgd0ms O bomgbgddo sGbgdhmo batygg-
o pgbatrggoom. dmobndbgds dbgzg dsdosbols
Logbmagdmols 0trzmog sGMbadymo botgzgemg-
30, 0638MObmMmMEo®  2a73do  goblosnmrg-
000 0936000 bemzmb b3mErgoo. dogbodogner Gom-
©0bmdsl o omFgsl bmgm gammdgbols bdmgdols
6r0mMYbmdd. dbg39 3oMadEes Fotdmmagbomo bols
dgirgdools mzérgogdo, Iggbotrgms gd3og®dobo s
Lol Jbmgomols dmdim. 39360 datMYm3Y (H303g-
dobo s 3FgHgool dogmmbzmdymo badmgdo.

dnédgmmo Ned. o3 gddgemdo dhatol dotEgamy-
o0l omgbmds gopomgdom bomgdos, 30c-

6y Bgdmo gobbogmynen duddangddo. bgdegbotg-
mo 2319380 og0dbotos 3ogzol, vtyol, dnbob,
Gbomol, Foomol, mbogmobs o 3080L dhzcol
o300l 3oty GOmMEYbmds. dammsbmazbgdols
2309030 P5GOm  3o6Mgoss Febdmoggbomo, m-
a6 E GOMEYbmdM035w, 0bg Hodbmbmdoyto dg-
303gbemd0m. 893608 Lomglo Jotrzmmmagbgoobs
o bomgbgdol botygggmgon. o badmabos Fyom-
339bstrygms Ih3g®o. sbgzg Logdomm Mbzowss ¢yl
33096900L bL3MEYO0. dEISSEObMEMEoNE 2303~
do 093600 Lobadgdgmo. 396MzoELs Fobdmoagbo-

0 beagmb b3megdo, bgmol Jumgomols dmgim o
RodHMEohHgo0, beemm bols 3géhdbols 3otgbdodnmo
126090900 - 306 COMEYbMO0m. FMHSS 3t gom-
39 (0303900L dogrmbimdymo bedmgodo.

30330070l moz0L Jommolimsb smgdnm bobzdo
bgdgbotgmd dmmols gsbolebemgms badgal, aadgal,
dnbol, Gbogmol, 2oaéEbomol, mgmole o 3080l
3360l G336 x00. dogmdbmzbgdl Jmrnl docrdmal
3830000l bogbmgMgdamol 0tagzmos 3o3Egegd-
o botY39mad0l IHzgo. goblegnm®goom dg360s
306303030L,  335mdetrzsls,  a3tldsbrozob,
SbH™ol o bbgs domsbmgsbms dnzggtn. vtwde-
mobmamgon® bydmgdls dmmols dg3tns bsbodgdg-
o ©d bmamb b3mGgdols GemEbmMdS. 390zoss
Fomdmoagbogmo sadgmzy bol 3gidbols matrgwgoo,
(0303900bs o 796900l oztmbzmdmmo bodmgoo.
0G0l dgemols dotrogmols 3Er0bioamad. gemdos bgaemols
0 0300l Jumzomols dmg3m. @oblbodmgtnmos vg-
6,39 530830l bols dgérgbols m2éggdo.

hebhbols dnEmols 86gdo smgdmem bodnddo bydeg-
botgms dmtrol gobbobmatrnmos godzels, badgols,
3o3b3ob, dgandzol dpzgcn. domsbmgbgdol 2amego
Fo6dmoagbomos  gom3ogedol, botdogol, bo-
39O Jomadsl, FoFodpdsl, 53o6bdsboniol, do¢e-
Hgeol, dMogomdammgalbs s bbgs dpgbotgms
AH30m. 3G30eobmmmznn® bsdmgol dmcnl
093600 bobsdgdgmo o H303gdol badmgdo. swmo-
b0dbgos obgzg bmgm ganmdnbol, beatrootosl ©s
™00l bmgmb Inimdsgosl bdmégdo. bols dgédbol
026090900, byamols Jumgomol dmg3m ©s dggbstg-
»d 930gHdobo JoMgeoss Fomdmwmagbomo. 3m-
Hod RoHMEobhgoobs o Fyomadpgbotggdol bed-
»gd0. dbmmm 93 Lob2dos badmzbo doéreBogymo
dools 3396 pbgdo (Diphyllobothrium). ogo 1hbogds
dbmmmo 3Bl o doggvmagdymol 3pegmmdo
bogomegEmE dmbggdmos 03 M3dmeb ghmo,
G0dgmog oG EoE30madddg dodode.

GMameE 3bgogm, IHizot-stmodbol nmdndol
3960omdo 03Mmobogmo dmbsbmgmds Igoc-
GMmE 0gm obsbmadnmo Gmaméy dgbbgom-zo-
30bgmdo, oby gggdm s dos Jotmedo. ngo dobs-
09300 30§omdmgdggodsl, Mooy 0dtmabogmo

®000 © bmiHom 3modsno byl nFymoe.
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30860l gm® obo. 3godtgmol 6o3nMosbols
bodbMgom-ologmgmom, bmamgdol bogatgbs s
3obosdoml dmernl. ymbmbols 3m3dgdo ségomy obg
©000. dobo bodsmemg Bzl emboweb 2289 dg¢-
600, SO Jgmmmaondo dmboggdgdol dobgwzom,
gobrmobo d3.f. 27-25 boggnbggoom motomogds
(Gambashidze and Gogochuri. 2004). gm®msbdo
Bodmzgbos 50 Fanols dogmols hmbhbo. ymémbols oe-
dmhgbols vgomBy gl 0bMogds bnosemdno
H030b dombmzgbgda, Md bymdgddo 30 3¢rE3ge-
s 30338L076M0 OmomEybo®mbol dhdgon ©s
bdomdnmo Hobdtgao bgdrgbotggdo. mebsdgo-
™39 30ddhHGm0 306mdgd0 domomdmols o3 be-
Fomdo orgl bogdomo d3oE6no.

4o mbosob bmm smgdnmo s 3ogmobmemmgon-
6o dgbfogmomos 18 bodndo, GmAmgdog owg-
Oem0d obogtdomogo 303960l 0odhelnwsb, du-
3amgd0ob o gobsdatbgdymo bosegowsb. o
0bhEbl Foerdmomanbl bedo gntdmols Jogmes-
Lol 3ogmobmmmaonto b3gdhhgdo. Mo Jsmasbo
0gm mobol, bomm géhmo - bob. smbobodbsgos,
o3 gntdmooob dmdmgzgdym  dobomaedo  be-
3m3b00 dogosb oo Gomgbmdol Jggbstgms
IH3960 o domo momddol 30% g3pm3bmos mog-
mmgdb dggbotggols (gbtoma 2; by, 60,61). bdgd-
030 mM30boMgol 3oGmbbydol mzsbols Fotdm-
doagbangdo: Fragaria, Filipendula ulmaria oo bbg.
393608 Jmamambbgdo. bgdpnbotgms dmmols Sok-
39 gmggmdo gomomdl gogbgol (Tilia) dpztol
€0MEYbmds. dmabndbgde sbgzg Aubus, Sorbus, Pi-
rus, Prunus, Evonimus, Rosa, Rosa canina. dgmy
13 gmdo m3obotgdos dpgmml bbgsmobbge
MOREM3b0 domabmzgbgdals dhggtn. Grog Bggbg-
0o 3gbodg dntrdgmls, o oo P30csHgbmds ogab
dobgemmabgol (Poaceae). gbms 5¢0bodbmb, (rend
bodogg dn6dgmTo MOREM3eb I3gbotrgms gotrws
3mdmhgbomos a3nn 3ol dxbnbgoon (byd. 60,61,62),
domo 3obdobgdpdo Htagdo s gdowgédobo.
3omobmmmgon®  b3gdptdo a3bzwgos vakgom-
39 bomgol (Abies nordmanniana), bsdgols (Picea
orientalis), x0&30l (Pinus), sthyol (Betula), Fooy-

ol (Fagus orientalis), dnrybols (Alnus), épbo-
anols (Carpinus betulus), Inbols (Quersus), Fodenols
(Castanea sativa), (otoxol (Salix), bgzghhbaol
(Acer), obowols (Corylus) dhzeol dotpgmgdo.
aotEs 8dobo, badmabos hyol gz0dtrgdols bdmerg-
oo (Kvavadze et al. 2004a; Kvavadze 2006; Kva-
vadze et al. 2007a).

3obsdotbgdnmo boswagol bdgdnto b bbgs -
Gomb 330dmggl. og §o60mdl Fofmgobgonl 3ggbe-
oo 3(Hh3960, 3oblbognm®gdom g3odzol. Bmommm-
3060 (Hogbmbgdo 9¢nbodbyds dgntg Gromogbmonm
(5b&ogo 2). gbgbos: Fogggemo, dnthyobo, Grbogms,
dnbo, 3oEbszo, mbomo o gmgots. domobmaby-
d0ob boswsgdo og3tos Cichorioideae, Aster,
Palygonum, Caryophyllacea. jbgsss s3bgmsg
Fodmoagbomo hyob g303cgdol Ldmmgdo. glg-
bos: Polypodium vulgare, Ophioglossum vulgatum,
Cryptogramma crispa, Botrychium lunaria. ¢ on-
amOg oédmol bodndgddo, oby gobsdstbgonmm
boooadn, 5cdmhgbogmos bamglo dotgmmabgdo.
aobloBmztrnmos Jgho, bmérdsmo, d3t0s s §30-
30. 093600 53Gm3g beatrdmols bomgbgdol botrg-
39 g00. badmazbos vadnsbol gBm3a, gBol 3ol
0 bobog3ggdBy 9Gbgonm batgzgms digbstrgms
3AH3geo. 3ogmobmmmaon®d b3gdh®3o agbgogde
036 9m3g dmzol sebgdmd0l 0bosmegdo. g 0d
33gbatrgms dh3gtns, mdmgdbeg gbmggmo 396
30dl obo 93amoobmdol 86 Bbodosbmools godm.

dgotgdobmaol 3edmagmgnmos vgtMgmay mo-
bodgdmmzy Moo, GMIGEMOoE SEROMMOMH033d
308003699035 3odmagegb (sbMogo 2). wwg-
30bgmo mogmol dsgmobmmmgoyn®o b3gdhto
3Mbgdomo g3oblbgogwgds gobsdombgdnmo meg-
obasb. gl 8ol dogmmlb meggmo, Gm3gm-
dog 00bodbgds ngamols (Rhododendron) dggto,
Jomambbgdo (Lamiaceae), womomm (Centaurea),
ds00 (Ranunculus) o bbgs dommebmgbgdo. 3oMas-
oo Fomdmeoggbomo Helianthemum, Symphytum,
Prunella, Knautia arvensis, Papaver. gols ggodtg-
30l bdmeygdo oF momddol 86 vmbodbyde.
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dodoboody, demobmmmany®o b3gdhtgdo shzg-
bgol, M3 dg.f. 27-25 boygnbygddo gobbogynamo
6930mMb0 ORGP0 0ym (Yoo, Loy Pbgso bo-
Mmoo 3oEban, Fogggmo, Fodwmo. domol yaytom do-
0o 039G mdgody, Fof3mzbgdol (ygdo Fomdmd-
© 330830 & bmdo. bodzo 0BG EgdMES Gmam
dobotrggo. B3gdhhgods vgtgmag vhzgbs, ™A 0d
O™ JoMs® 0ym ebzomamgonmo dofomdmg-
3990, Jgbogmbamgmds s 3ganHatgmds.

00300 33gh0, ™3 JoE30madHEo 0gym Jormo ©o
dsl bodogy dpédmom bbgowolbbgobonto Hdom-
magbo badobbol mogmo hoshebgl, dgbsadmmes
300930w900L 393w0ady: bimdyw dowmgdo og-
3096 3o®zgmo dga3nn3cggdn, Gmdmgdog dgd-
3 m390mmo0l gotd qbh3col dmdgbgdsbsg
dobgzobgb.

@003606 Yt obo. dF ombgdo ofygdnmos
2003-2004 Gemgddo o ygmtrmbols gggmes mérgsby-
™0 Bodmo gooEgdnmos 3oemobmmmgoné -
dmMohmE0sdo. 2007 Famoosb ©emgdoy shdgm-
mmaogéo  gdbdgoogns gobogthdmdl aembgdl
Bobm 3o@otodobs o 3obs 3obosbols bgemddmgs-
bgemmo0m. dmdmazgdnmo sbogmo  dobems  0bga
dgdmol bagotmaggamml  ghmzbymoe  3pBgndols
300bmMEMMEO® mOdMMOHMM05dn, booag dobo
33930 3030botgmdl. soagbomos vatgmag
030603060l ymermbols  sMbgomdol  sdbmmydhno
abogo, GmIgmog CO0MISMOMbImO sbdeobal
dobgogom d3.5. 27-26 Lopznbggdom motomogds
(Kakhiani et al 2018).

0306103060l ym&obo dgostgmdl ggetegbols Hodol
dobenmogo (800 3 odmegoom), dobo odbm-
ahnéo bodsmemg Bmgol mbopasb séob 2100 3.,
3mmbEobspgdo 3o 4129 25 N; 43 36 36 E. oemg-
30bgmo  3modsdnto 3odmmogdo of boidomeo
3303600, Fomonmo bodnomm (Hyd3gGednts oM
0gdongds 2-6 ghomybl. Famopéo bogmgdgdol
omEgbmos 3o 650-700 33.-b Fgoagbls (Lomi-
nadze and Chiragadze 1971).

gmbrmobo bozdemo oo Bmdolbos, dobo ©osdgh-
60 28,50 3ghdb omFgsl, bodomeng 30 2,50 dghtos.
3omobmmmgonto 33amg30bmzgol dgomhs 303g6o-
b vmgdNmO MMRbymo bodmols 15 bobzo, sbg-

39 3dbodombgdmmo, 0dmobogmmo boswmognwseb
dm3m3zgdnmo 7 bodndo. dobems moméglbow dwo-
060 ddmhbos Gmamdg dggbodgms dhzdobe
o bdmegdol Fgdeagbanmdom, obg sGedsmo-
boragmmgop®o bobosmols bodmgools Gomogbmoo-
0 5 3om0 Hogdbmbmdogmo gdsmagbemmdno.
3030m0mO, 3odmntzzs, Mmd 3o3géol bols 3mb-
bOndeogoobs o batogmemm ghamoel bols dobe-
o ddmyygbgdosm g30dg0l, dnbobe o w300l
bols 3gérgobo, Mo domo 3o¢gbdodnmo nzrgogdol
3Gbgomdom @edmgmobos. ghemdy, bowsg dogge-
b0 ©asbggbgl o ©aghdaggl, sbmggaals
0Y930 ymaoms ©aggbogo. ddol ©obdhnto 3o,
3oMd 3bmggmol d9F30bs, 960l bmdm Hyogode-
dosls ool obybgoe. 03 bemdmbo, Gm3gemdsg
aooboanms oxigbomo (hysgo, vby dgdeds (Kva-
vadze and Kakhiani 2010).

39madbe @ 0038y bgmol bagmohgdo Hbod
gma30moym, Goasb od bgmol Jbmzomols 1edtre-
30 0M33Mo de3mhgbogmo. obog Pos debadbmb,
™3 0ohHo3dy Lamol Jbmgomols dogcmbim3nmo
dog3g00l bsdmo obgrog 3o6aowm hobws. bsobhgtg-
Lo ob ggogddog, Gm3 1030 JhHane IMO®MYMo 0ym
3nGommobaydhbommols (Lotus) s sbiptol (Aster)
modsBo ygogomgdom (Kvavadze et al. 2007b) .

3ggbotrgms dphatrols 3mddmgdbols dobgrogom ot-
33939, ™3 3ok3b0l ymOmbols s Gl gotrdyg-
3o 8MbgdmMOES RMmEmzbo hyol 1crvadgbhgoo,
boog botmows dnbe (Quercus), Foggmo (Fagus
orientalis), mgws (Ulmus), gogbao (Tilia), Gpbogms
(Carpinus betulus), 30atgbogms (Carpinus orienta-
lis), dgengas (Zelokova carpinifolia), ho®ogo (Sa-
lix), Incaysbo (Alnus). odzg, d390ygdo 30 - ®bogo
(Corylus) o 683 (Buxus). momemasbo dhyols oér-
bgomool v3H30E90L vbgszg hyol az0ddgdals bdm-
€900l vem3mhgbs 8 gobbognmtgdom 3o 330dds
aggmol gbo (Ophyoglossum vulgatum). sbgnma-
ooty dmol Hutm domom 3ommgddg gzodzole
(Pinus) o s6yols hyg 0gm 3o36MEgemgodnmo. hom-
g™ dobotg30, bemdo o bddzo 30EgmM©IOMED.

dogmobmaeb dggbotrgms Jmeols bozdemm oo
bofomo 30300 bomgl 3o6E3mmabydlbs o bm-
damol 4obgdol Lotgggmoms Ipzgel. goblbogyo-



50 dR®IAYMGHROBIL0 JILOIGNL dIB3PIdN

gb®omo 2. 3m©0sbol gmbmoba. §nhdgmdo, gobsdobbydgm boswoghs s mebsdgphmazy megm3o sm-
dmPgbogmo dhgbol Botrgmgdols o bLdmtgdal Gompgbmds

1 2 3 4 5
bodpdgde »obodgdmay 3obodotbgonmo
F96. 1 96,2 | d96.3 | mogmo booogo

Abies nordmanniana 1 13 3 5
Picea orientalis 1 5 2 3
Pinus 3 23 16 1 55
Betula 1 1
Fagus orientalis 1 1
Alnus 1 1
Carpinus 1 1 2 1 2
Quercus 1 7 1 1 5
Tilia cordata 39 3 1 1 2
Castanea sativa 1 1
Salix 1 7
Rubus 13 3 7
Sorbus 1 4 6 7
Pyrus 3 4
Prunus 4
Evonimus 1
Acer 1
Corylus 2 5 3
Rosa canina 4
Rosa sp. 4530 5640 8275 3
Rosaceae 15060 21820 20540 28
Ephedra procera 2
Rhododendron caucasica 15
Total AP sum 19658 27537 28856 57 /8
Cerealia 4 5 7 1
Triticum 2 3 4
Avena 2
Secale 1 2
Hordeum 1 3 7
Poaceae 7 28 123 2 5
Chenopodium 1 1 1 2
Chenopodium album 2
Filipendula ulmaria 22500 27845 30680 5
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fragaria

6012

11050

7806

Apiaceae

32

38

155

Astrancia maxima

17

Heracleum

Turgenia

Echinops

Aster

Achillea

Taraxacum

Cichorium

Cirsium

Carduus

Fagopyrum

Centaurea cyanus

Centaurea montana

Centaurea

68

Polygonum

Polygonum viviparum

Serratula

Jurinea

Valeriana

Chamaenerium

Polygonum bistorta

Polygonum alpestre

Ranunculus

Boraginaceae

Helianthemum

N | > &

Saxifraga

Papaver

Malva

Armeria

Caryophyllaceae

1

Cerastium

Colchicum speciosum

Liliaceae

Epilobium

Campanula

Symphytum

16

Knautia arvensis

35
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Scabiosa 7

Prunella 21

Viola 1

Rumex 6 1

Primula 2 1 1

Lotus 6 1

Undiff. NAP 5 12 8 19 12
Polypodiaceae 17 5 5 210
Polypodium vulgare 1 2 2
Ophioglossum vulgatum 1 3
Cryptogramma crispa 3 3 20
Botrychium lunaria 2 1 5 30
Lycopodium 1
Sphagnum 2
Total NAP sum 28648 39079 38769 427 349
Pteridophytes 3 21 16 5 266
Total pollen sum 48309 66637 67641 484 693

€“gdom gl d903hbgzs gobsdotbgdymo boswsogol
L3gdHTo. degobmmmaoy®o dmbsoggdgools me-
bobdow, bmtomols (Triticum) aots omglbgdm-
o doto (Hordeum), sgpzo (Panicum) oo 33030
(Secale). dm3ysgoom datgmag bgwmo (Linum). o3
MM JgdomgmdsE b ymanmoygm gobgomatg-
Omemo. domgddo gogowmo (Juglans regia) s mbogno
(Corylus) o3Gogomos (bne. 63). bgmboxndzes-
do bodmgbo hggnmgdtogo godols (Vitis vinifera)
3060 abipdos 0dobs, M godsgbols ool
J0odmgddo 308y 989b9dbyb. Bmaswsw, gob-
bogmya ¢930mbdo, hggot-stegbymo 3ywda-
0l O™, PMYz8bgmmeb dgostgoom, dofsm-
dmd3ggdsel boidsmo oo Mmmo gbodgdmeos.
3bmdom0s, M3 339360 3mods@p®o 306mogdal
3odm gl dogm 2030bgmdo vodnsbols bogddos-
Bmdodo §odyzobo mao 130300 dgbogmbmgmdsbs.
0 mddd Pbs, sy dM0boml gdmdedo zogobg-
ool dopo Lodommggddg dgbogmbamgmosg -
LgOMOS. 3ogmobmmmaoy® b3gdHedo 9dols Jotgo
3Man3gbhns boggmol bmgmb bdmegdo (Sordaria,
Neurospora, Sporormilella, Chaetomium). gls b-
309000 33mbbgmms bozgmby 0béogde.

130amals agbotgms oo Hogdbmbmdogéo oo
aodmboggns oMo domhm dggbodgms dmbowag-
bob. 33botggdo s Bomo gamemmans 3emoddd-
60 306m0g00l hg3mbbdndndgool bodnomagoslsgs
0dgma30. 0bgmo ROOMMBMMEM3Z860 208900, M-
3mG0E0Y, J83OMOMmO®, (03030, Grbowms, dgmdas,
036Ebogd, Mo, 39Mobatw 390 3MEIW©Y-
00 33566 3em0dodn® 30tmdgddo. 3gdg dgdomgm-
08 0dbgde od, Loy 3ogomo ©d mbogmo goobe-
900. gb o JoFomdmddgogool vebgomonl bbas
030d(Hod0m obhntogds, OmA da.f. 27-26 boygn-
0990690 2035bgmdo PRM MO 3edsdhno do-
O™dg00 Pbd ymazomoym. obemosbgdol dpzol
dmbofFommgmds degmobmmmaoy® L3gdh®do, obg-
00 bmgmb bogdomo oo Gomogbmds, Mmam-
GoEos bogbaddo vMbgonmo bmam ggmammdbo
(Geoglossum sphagnophilum), oogs© bogbgdol
bodmgoo, hHobdopp®o 8dgds Sbpgmal (Arcella)
0Gbgdmds, Om3gmog v93Mgm3g bagmm bogbgodo
3065MOMIL, d0momydl, M3 gutwvgbols yme-
©bols Josdmgddo FomdgdoE Pbos ymazomoym.
3369353 936m3zg ohggbs, ™3 bagboo ©ogetry-
o 0g4m d3tgm3g ymhmbol dzoythomols yggme
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©0©0 8ol g3o. gl 30 030l bodbogl, Gmd o3 tg-
30mbdo N3 m dghHo boggdo dm@oms 03 MU,

30069 gL, 507 Jmodspo PRt m bmhom oym.

06 ggmEnma™o dgamameb dmdmznoyer 39wy
339bstrgms 3ogmobmanmgaog®o b3gdhto momddal

3bOMRoPGns  33tgboll  g3bzg®ol  sebomydo
»0bgdols 3ogmobmmmgoy®o L3gdhtgoobs (Mes-
sager et al. 2013). Gmamg gbgoszm, Hoolb b3gd-
OO0 093600 BMMHEMZeb Jagbotgms dhzgho,
€03 dEbHTYMIOL Bmmmmzgsabo dhyol sMbgdmosl
(gb&ogo 3). 8dobmobsgg, Hosdn o6 aggagbod-
0 hyol 3303900, Mo doblbbgds 0dom, Gxmad do-
0 b3mmgoo o dobdomBdy 396 3G EIEYdS.
(HO0l 3oenobmmmaon b3gdntgddo sbggg bnbdewo
9b Loghomme 396 dobobs vEednsbols badgnmbgm
bogdd0obmdol 330mo. of bodmazbos Fbmmme gh-
ognmo bomgbo do6pzmmabydol dhggho. bogh-
ME 3G 360l bmEdmol yobgool botgzgmgdo s
0adnsbol  bogbmgtgdgmmeb  gogthpgmgdymo
Loz o0, HMBmgonE Pbgds stggmmmaon®
3oboado. Mbos 800b0dbmb obog, ™3, Bmgswmsc,
G dgmmmaoy® dobomoedo gobobodmats dpgbe-
Ggms 87 Hogdbmbo, Hdol obsgmgdgddo 30 - dbm-
m 51, booogol 3mangmols dobogmadsg ohggbs
00 P30M00Hgbmds (ool B3gddhhgomseb dgoatg-
300, M0 boowsgdo gobobobmats 71 ndsmang-
bo 3ggbotols BHodbmbo (gbéoma 3).

™30l ymcmobo. dpgostgmdl bmagm de-
doFgntol  Lodbegmom o dobo  sobmmydndo
bodomeng 2000 dgh®os (Gambashidze 2004; Kva-
vadze 2004Db). gmérpobo goombats 2003 §Famls o6r-
Jogmmma 06068 8ddsdodol byanddmgsbgammdoom.
oG dgmmmaoy®o 3mboggdgdol dobgogom, yme-
00b0 MM0MEdd dEMIYMOMIbnmo Jnamintol
93mdom, 0bgzg GmamGg 53oGegbol  ymermsobo,
oby d3.§. 27-26 bopznbggdom. 3ogmobmmmgo®o
330030 hogotrs ymbmbols 0ohesdy odbgdnmo
00 Bmdol modosb smadymo me bodndowasb.
3000 38gmobmmmgo®o bdgdnto brnmowo nogb-
0960 503mhbo, Loy §960mdL Hyol gg0dg-
dols bdmrgdo. gobbebmatrnmos Jomsdytsl (Pol-
ypodium vulgare), azgols gbols (Ophioglossum
vulgatum), dotgowmogols  (Botrychium lunaria),
3603hma®edol (Cryptogramma crispa), honbol

(Dryopteris) L3mgoo (bnc. 64). Hodmmgmogmo
33036g000b PdgHobmds 08 gds Gmmmm3sb
0yY93o, bmmm g30dd dotgsmons bogdotrmgg-
™o odsbsbosmgdgmos bmdom  3mmadsgp®o
€730mbgools Foffgmaebo  hyggdobmgol. Bmazg
3639mEgdd  byodsmdndo dogmmagdol dphdbse-
(godo (Fischer et al. 2018). gg0ds 3h03Hmatods

3639500 bggg dopogmdmoly JemEmgeb ®g-
mogody (Fischer et al. 2018).

0dobmobegy, bgdpgbotgms 2gnxdo, obggg Gm-
amOE 0300360l ymbrmbols dobogmodn, do60mdb
F0f3m36900L dhzols dotrzgamgools Gomwgbmds.
9bgboo: ggodzo (Pinus), bmgo (Abies) s badgo (Pi-
cea). 330ty Momogbmoomass dgbols (Quercus), gm-
tobdyol (Ephedra) oo mbagols (Corylus) dhzcols
dokzmgon  (byd. 65). dogmobmgobms  Jmolb
mdobotgdl  dopopgmsl  (Polygonum) 3dpacol
3ndoagbmmmds.  omobodbgds  dsnsls  (Ranuncu-
lus),  dmmambbgools  (Apiaceae), obmosbgdols
(Cyperaceae), go@oosmabols (Valeriana), 335760l
(Rumex), o336l (Artemisia), 3dobsgzolbbsotrgdols
(Caryophyllaceae), g3o6bdsboniol (Achillea), sb-
H&b (Aster), dérogoendotrmgol (Plantago), bat-
dogol (Carduus), yoyshmb (Papaver), 30to3odo-
gobbootgdobes (Cichorioideae) o 3o63mbbydols
(Fabaceae) d@ggéo.

330 Obmmman7® badmgdl Jmol docdmol
d8gMbm30bmd BodHmmongda. 5S¢0l begbadol dos-
Ombim3ymo bodmgoo, bol dghdbols h&odgeem -
60 209000, bmgmb bdmmgdo, H3odgdobs o
3796900l dglmbgdo o 3emebdobgdnto Hgtagdo.
dobomado bodmgbos bgmobs o ool dbmgo-
ol dmg3m, dom dmdol dgmgdomo bgmos. gty
OMEYbmdomss IH3botn Fymol Fyomdgbetng
Botryococcus, ¢og 0dol 60dbogls, Grnd gbodanms
03 MM HodsFyncol hool mby potrm demamo
0gm ©d dobo Badotygdo ymhmbowasb ooy obyg
dmel dogdotgmds.
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gb®Momo. 3. gotogbals gmbrmbol shggmmmaoné dobomeda, 3obsdotbydnm bosagls o hdoye bo-
mgdgddo Hhogdbmbgdal Gommgbmdtogo Bgpabgde

3obsdotbgdnamo 3O JgmEmmany®o 0oonto bogragade
Hogdbmbydo Booto30 Bobam (Messager et al.
2013)

Abies nordmanniana x x x
Picea orientalis x x x
Pinus x X x
Juniperus x x x
Acer x
Ephedra x

Ephedra fragilis x

Ephedra procera x

Ephedra distachia-type x
Betula x x x
Alnus x x x
Alnus barbata x

Fagus orientalis x x x
Carpinus cf. C. betulus x x x
Carpinus orientalis x x x
Ostrya carpinifolia x x
Quercus x x

Quercus ilex-type x
Quercus deciduous-type x
Tilia x x
Tilia cordata-type x

Castanea sativa x
Ulmus x x X
Zelkova carpinifolia x x
Fraxinus x

Fraxinus excelsior-type x
Juglans regia x x
Corylus x x x
Rosaceae undiff. x

Buxus x

Rhus x

Salix x

Total AP taxa sum 16 22 20
Cerealia x x x
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Cerealia-type

Triticum

Panicum

Secale

Hordeum

Poaceae

Centaurea cf. C. cyanus

Centaurea

Centaurea montana-type

Centaurea nigra-type

Carduus

Chenopodium album

Chenopodiaceae

Polygonum

Polygonum aviculare

Polygonum bistorta/P. viviparum

Polygonum cf. P. persicaria

Polygonum alpestre-type

Convolvulus

Fagopyrum

Plumbago

Lamiaceae

Gentianaceae

Artemisia

Achillea

Urtica

Xanthium

Plantago

Plantago cf. P. lanceolata

Plantago major/P. media

Cichorioideae

Cirsium

Rumex

Linum

Papaver

Filipendula-type

Caryophyllaceae

Serratula

Saxifraga

Polemoniaceae

Polemonium-type

Asteraceae

Aster

Cerastium-type
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Helianthemum

Astrantia

Heracleum-type

Lotus-type

Onosma-type

Geraniaceae

Geranium

Ranunculaceae

Ranunculus-type

Rubiaceae

Scrophulariaceae

Hypericum perforatum-type

Boraginaceae

Smyrnium-type

Apiaceae

Apium-type

Cyperaceae

Chaenorhinum

Onagraceae

Epilobium

Valeriana

Scabiosa

Knautia

Dipsacus

Fabaceae

Liliaceae

Colchicum

Viola

Campanulaceae

Campanula

Primula

Onagraceae

Brassicaceae

Typha

Sparganium

Potamogetonaceae

Myriophylum

Alismataceae

Alisma

Polypodiaceae

Polypodium vulgare

Ophioglossum vulgatum

Cryptogramma crispa

Adiantum
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Sphagnum

Botrychium lunaria

Pteridium

Pteridium aquilinum

Trilete spores

Monolete spores

Total NAP taxa sum

56

65

30

Total taxa sum

72

87

50
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099670 INEHNOS MEM0MEOd d3.7. 25-22 bom-
3106ggd0m. 83 3gdomool Msdwgbndy  ymhmaebo

3o0mbaMs ©rg33bgmo 6ggbols dgmagmBdy, m-
dgmog dgdetgmol hygdmomol ggembs o Fom-
306 obobengdsl dmmols (Gobejishvili 1980). dgwg-
bols Semomb bodommmg omFgsl 1450-1800 dgh&b. of
339660 30dohdo 30tmdgons, bvdnsmm Fomoy-
60 H339Gedncros 4-6 gte@nbo, bagngdgdols Gom-
9bmdy 3o - 780-800 dogmodgh®o (Lominadze and
Chirakadze 1971). d3gbotrgnemmds of ool bmdegm-
360, 0@3ds bgmogdlbs o PIIM OO SR0-
mgddg ool Fogemols, séryal, domomdmols dgbols,
domodmols  bg3g@hbamols, ogmols  hyols  ogtreg-
30ObMEMMROYMS©  @d3MIZEI IS
Ne2,5,10 gmoerebgools dsbogns. dsmo Bmaswo dsgno-

dgbpgdo.

beorgmmagonto  obsboomgds dmEgdnmos  sMob-
g 3n0mogogngodo (Kvavadze et al. 2013; 2015).
F0bodgdatry bodhmaddo dmyzsebomos dbmenm
09 6033500l degmobmenmgaon®o b3gdhtgoo, Gnd-
d0E 3odmothggd dpgbotgms sGehzgnmgdmo-
3000 30O HOJBmbm3onto booms o 3hHzGol
LOP39PgLM EOETIEMOINm. Sbgmo bodndgdn spdmh-
boo NeZ o Neb ymermbgdols 3ogmoemgddo.

Sg@gbols  gmr msbo NeZ. yzgamoBdg Loobhghglm
3990 dm3m390mmod  dmFonmo  30memnsb,
mdgmog 39396036000 ogm dgbobymo. 3omomols
30abom  smdmhgboen  dozmbzmdnmm  badmygdl
dmol mmdols (Panicum) dotzengdo o dofMoalb
0360396000 oxodbotms. dhHzthol detgmol
b3gdHEdo LdPOboT™ Jgbsatrggdols, oblognm-
€9d0m 3ogbgol (Tilia) oo Mom@gbmds ©o-
aoboos (Demiray et al. 2009). Foc3dmoagbomo ogm
bbgo 36mdnmo Lod3n®bogmm J3gbotrggdog. dg3to
AhH3col dotzomo g3nmzbmos dgdwgy dgbo-
€9gol:  dhegommdatmgels (Plantago), oo6ldsb-
3L (Achillea), mowmomml (Centaurea), 53356l
(Artemisia) cos bbg. (Hassawi and Kharma 2006;
Petrovska 2012; Savikin et al. 2013). gogbgol gota-
o, bgdpgbotrggdo o dghdmazobo dggbstrggdo
Fotdmoagbogmoas Inbol (Quercus), bgig®hbanals
(Acer), Godanols (Castanea), oxbols (Fraxinus),

Inérybols (Alnus), xodzols (Pinus), bntmb (Hede-
ra), dogsolb (Hippophae) s hggnegodogo 30d0b
(Vitis vinifera) dh3tols dotrpzmmgdom. boobdhghg-
b ob ggagddo, ma L3gdhho oo Gomoybmdom
Jg0303L 0bgmo mogemmazabo 3ggbatrggdol 3hatols
dotgamgol,  Gmamogss:  Polygonum  avicu-
lare, Symphytum, Filipendula, Lathyrus, Cichori-
um, Colchicum, Trifolium, Pulmonaria, Eryngium,
Astrantia, Anchusa s Heracleum (Tashev and
Pancheva 2011;Tashev et al 2015). gobsdstmbgonamo
3330 Obmman7mo bodmgdol 23nndo mdo-
Bogols Lgamol Jumgomols dmdimgdo, Gm3gmms
dmobs dgmgdomo 9adgddmomgdn - dogo, Fomg-
WO @S @PMzo dmF3mdo. b3y 0gdzEILod
ool Modpgbndg dmdim, Pooidea-b ggogmemo-
(0900, dgrdbols 3o6rbdodnmo Mrtggdol Ity
0MEgbmoy, “rmdgmms dmmol stol i3odz0 ©d
boggmols bmgmb  bdmegoo. L3ggdhcol bsbosmo
339030JMgd0bgol, M3 bodzntbsmm dzgbstrgg-
ool moogmmo dg3énmo ogm bgmoebs o dogmol
00f 600, mmagbgonmo b Jomamado got-
d33momobmgols  hagobgdmmo
06396000l boboom.  mogemmgsbo  3ggbatggdols

bodstbayamo

3(360L dotzmadol boybgol Sotmdgddo gobom-
3960 96 360l 3omomado 3Grm3memobol 86 330-
ol okbgdmdsg.

S9@gbols N5 gt obo. 353m33emgnemod o3 bo-
dotboEob smgdymo Gzs bodndo. domasb bodo
(60393900 Nel-3) @odamogmo gommazols (sb o3ock-
©ogol)  33tegdgbhgdns, Gmmgdbeg  Jbmzgomo
dogate. dgmbrg bodydo (Ned) sdmemgdnmos ©off-
b0 30momoseb, Gmdmols Jogmogbo wmgmgol
»gbengdl dgogogos (Kvavadze et al. 2013). bod:y-
900 Neb o NeB hodmazbgzomos gatrspgammogmols
bols LotgEmoeb. dGbzoml Lohgztol dothowsb
3m3m390mm0d 3093 90 MMEbymo dobomoal
b0dndo (Ne7), bengnem demagmm bodyndo (Ne8) smgdy-
oo bdombols 30390l 0ohogol bol dgamowsb.

60d7do Nel. dommmazobs o Jumgomols bobzols
b0l docrggemgdol bdgdhho dogmosb dootns
- Jgopogl mdommgbo dgbotrggdols otrebslmgo
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45 @ogdubmbl (domaebgpamo dgbotrggdols 31 bobgm-
o0l o bydggbatrgms 14 dHodbmbols dhghols doc-
33g0L). 3obodstbgdnmo s6v3smobmemmgaonto
bodmgdo  8g3Mgm3y  3oMasmes  Fotdmmagbommo.
bgdgbotgmse dmdol owobodbs Hotoggolbs (Salix)
o 3o3bgol (Tilia) 3ol dotpgzmgdn (L. 66).
bodmgbos gzl (Pinus), Goxmmols (Fagus), dn-
bol (Quercus), ¢bowol (Carpinus betulus) ©o
Foomol (Castanea sativa) 9hghols dohzangool
bogdomo 36033bgmmmaebo  Mom@gbmds.  dogma-
bmgobo bobgmogdol 2353do dmeze® gmgdgbhgol
F63moaqbl meggmmmasebo dzgbotggdo: Apiace-
ae, Fabaceae o Trifolium. 5¢000b03bgds dgtgmag
bbgs MexEMzeb JEgbotrgms dHzols otz goo.
bebHgOgLms, M vEW3sEbmmmaoyto bsd-
0ol 23nndo vmdmhbos ayH3tel obnbgdo.
3oMd vdoby, 9360 0ym bbgoobbzs bmimb bdm-
900, 3o dmdols b gm Brachysporium, éomdgemog
h3gnmgotog bgdegbodgms mghmbs s dHmngody
bobmeogos (van Geel et al. 1983; van Geel 1986).
093600 bmgm Chaetomium-ols L3ms. gl bemgm
0800090l g3odmagbyp®  Jumgoml, gobbognmerg-
dom bgamols dmd3mgol. bogemogomeo, bfmégo o3
d0BgB0m, gl L3gddh®o, goblbbgeggdom bbgs bodsk-
bgool b3gddHtrgdolbasb, ot dgogosl dg3® bgmol
dm33mb. 936939 3oboboBmg®s baggamoals bmgmg-
ool - Sordaria, Sporormiella, Neurospora ©o Po-
dospora - L3dmmgdo (van Geel and Artroot 2006).

bodydo NeZ. gatrmazs Lodambol §ogmmaznsb.
dobo Ipztrol dotrzmmgools b3gdhhgdo 0doo gob-
bbzogogde bodydo Nel-ob b3gdngdobgeb, G md
dobo b3gdhtol bgdpgbatrgms bsbgmdgddo Ggbo-
ano (Carpinus betulus) om3obotgol. dnbols dhzcnls
3obr33emgdol 8bgzg oo MomEYbmds smdmhbos
ROOOMRMNEM3960 Iggbotggool 2gnxdo. dyh-
Jmgeb 33gbotrggdl dmenl séols Ephedra-b, Juni-
perus-ob, Vitis silvestris-bo s Corylus-ols 9zl
JoE3emg00.
mdobotgdl Cichorioideae-bs oo Polygonum-ol

ddosbmgzobo  bobgmdgool  2gno3do
b0l Botzmgdo. dobomedo Focdmoggbogmos
b dmoby (Triticum) oo bbgo bvmglo dotpgmms-
bgools 3hztols otrgemgoo. gobedstbgdmnmo stho-
30gm0bmmaontn bodmgdol 2ame3do bols dgérdbols
09360 306bgodyemo Ny ©d d3gbstrgms gd0-

gdobos oxngdbotgdymo. bomdmdmgnmol, dom
dodol  gnedatpmoe  gm®d3gdol,  godhmeoabgon
3b033bgemmgebo  Gomgbmoomos  Fatdmoggbo-
0. 3oboboBmzg®s BL3mMgon, mdmgdog 93m03b0b
boggmmols bmgmgol Sordaria-s, Sporormiella-b, Po-
dospora-s, Chaetomium-bo o bmgm genmdnbl,
Gmdgaog ©adydoggdga dafedy a3bzmgos. vby3y
0dmhbos boglgdol badmgoo s habhsgn®o 9dgde
(Arcella), ndganog d0bsGOMOl bmgom bogbgddo

0 Jh3batro Fyamols 373069 Fyoemdpgbatrggools bed-
mgoo (Begens and Meisterfeld 2001).

bodpdo Ne3. 3pdo ;3g®ol mGasbymo dobomas,
Gmdgmog bedostbdo gotosggmomols hmbhbols
9399 ox3gbogm Joemmazls dogicro. gl dsbogms ga-
Om3d gombégdol d0dobotrgmoobobl. dpnztol
dobgemgools L3gdhto dogoshb dootns. bgd-
30bogms Lobgmogdl dméols Gpbomoals (Carpi-
nus betulus) dph3trols Jotrzemgon, bodndo NeZ-ol
Abaogbo, ©mdnbsbe gmgdgbpl Fotdmooagbl.
00 MOMEYbmoom dmdmhbod vgthgmag dgboles
©d dhybols Ipatol dotpzmgdo. gobobodmg®s

GOOImgdoy  93nm3bm©
bomdml dmygotrgm obgm dggbotgms Hodb, Gm-

dhzdols  dotrpzmgdo,

ammogos: Castanea sativa, Zelkova carpinifolia,
Tilia cordata, sathgomgg Vitis vinifera oo Juglans
regia. dm@oobmdsdo oEanbos  bgdgbotgms
0 dyhdmgeb dpgbotrgms ggmedgdol 16 Hoglbmbo.
domobm3sb dgbstrgms demobmmmany®o bdgd-
060, Om3gemdog 35 Hogbmbos 0ogbihoasegatg-
Mo, ¥93M8E PRGM™ J0dM0s. mdobotgdl
bomgbo bmtdmgrgmobs s dobo mobdbemgdo be-
693900l IhHzcol dotpgamgdo. bodosemo (Triti-
cum) o dgéo (Hordeum) gzsols ombgdog gobo-
bodmate (Beug 2004).

300MoEbs 03 bobgzgmadol dhatol dodgmgodal
©0E0 GOMEIbMdS, HmM3mmgdog sodosbol bog-
bmg®gdmol dobgmmomo, gBgoobs s domoglg-
d0b gob§gtog 0BG gos. Momdgbow bsobhghgbm
R30g(Hoo, ™3 b3gdHho oo Memogbmdom dgo-
3o3L 03 Hogbmbgool dpzGol dotigmgol, Gma-
mgdog Megmmzeb dgbotggdl doginmabgods.
006™ Ighog, 3obodembgdnmo v6v3smobmmm-
30c0 bodmgdol 23nx3do oo Momogbmoom
aobobodmams  apdh3tol onbybo, gdowycdnmo
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0360©%0 0 3obdabgdydo  Hahagde, ©og
dbh ol Jommabdy megmol ob ayh3tob
3300l 9GOLgOMOLL.

b0dndo Ned. vemgdpmos  sfbnmo  39memo@asb,
GOmIgmop,  3obsdotbgonm  dmmosb  mgmgmsb
© mge3ol mgbemgdmeb ghmsw, dgogegos Triti-
cum-bos o Panicum-ols ©odf306 dotgzangol. o0
603730l 3hztols Jotrzmgonl B3gdhtog domosb
300608, 3mmosbmosdo gobobodmgds 57 -
mobmdméazn. bgdpgbotgms  Hoglmbgols dmnl
Carpinus betulus-os dph3tols dotEgmgdn Rtm
36600 (OMEYbMd0mss 530d30L, gobzobs s dnbols
I3l domgmgdmsb Jgoatgdom. dbgzg Fot-
dmggboaos Fagus-ob, Alnus-obs, Castanea-b, Ul-
mus-obs, Zelkova-bs s Ficus carica-b 3¢hztol dotr-
(33000, 3d3mM3gm93q03s dhggbs, Gm™3 dgangdazol
3MbgdmMOd 303350580 3emadsinl emdMdl 3oMao
bodobos (Kvavadze and Connor 2005; Connor and
Kvavadze 2008; Connor 2011; Shatilova et al. 2011).

d0gmobmgob  bobgmdgol dmemol Apiaceae o
Fabaceae domoob goMgom ool Fotdmoag-
bogmo. oo Jmbrols dpztol dotrgmgdol oo
Gomogbmdom Centaurea, Potentilla s Rosace-
ae g3odmothgzse. 9M830mbmmmann®o badmgoo
dgopozoe dgirdbols 3o6gbdodnm m2égogol, 33g-
botgme ¥936 gdog®dym prégolb, Poaceae-s
ROHMMORHOLy s mghmgol, 3m3Mmaomyo
beogmgools bdmegol, Glomus—ol b3mgobs ©o
bbgs  ogagbgm  sbimbdmegdl.  habaodndo
0dgds Arcella-lb bsdmgon o dFghobe o ognep-
360l dgbmbgdo 93mhbos dgmols 3Gobhomagdal
dobmmmdmo. sbgzg wogogbots bymol Jumgo-
ol dmd3mgdo.

bodndgdo Neb o Neb. gl o bodydo - mmasby-
o bsdmgdo hodmombogs bol bodgemowsb, Ghm-
dgemBoi oM dE3momo 0f3s. bodndo Ne 5 omgoy-
0o batgmob 3o bofomoweb, bowsg gggthoom
boyhgbBy gobogo 3mdns dodoatrgdymo, begm
60330 6 — 3obozo 3mFosb, mIgmog @o339m-
a0 3ob6dognom oym edmgdymo batgammol 3gb-
OGO G0 bofomomeb. dogbgoszs 0dobs, ma3
Hogdbmbydal Mogbzo dpoéymos, mezsw dpatol
3oME3 00l M¥MEYbmod 8¢ 3¢l oo. dmgmos-

bmdddo, 39-5 bodnddo 34 Hogbmbo woxgndbods,
308006 GmEs 3g-6 60d7do Fgogezod Ndsmaglo
330botggools 31 hodbmbols dhgtols dotrgmmgdl.

dogm0ob 39360 3obadstbgonmo stadsmmobmenm-
3060 badmo 900bodbs. goblsigmtgdom dg360d
ogols (Ulmus) 3gégbols 3otgbdodgmo nzéag-
©9%0. bgdpgbstgms dmérol mdobotgol dn-
gools (Alnus), 3gbols (Quercus) oo gogbzol (Tilia)
dhH3ol doeEgmd0. 83Mgm3g @obobodmats Foo-
ol (Fagus), égbowols (Carpinus betulus), 303-
wob (Juglans regia), dgemdaols (Zelkova), Fodemals
(Castanea sativa), mgwols (Ulmus), (otoggols (Cor-
nus), Ggbowobs (Carpinus orientalis) s 3080l

3nmpatrnmo ggmédol dpzdol dotpgmgdo.

OOameE 1339 900b03bs, 9G838mmobmmmany®
bodmgols dmcol vg360s mgaols (Ulmus) 3gérgbols
02690000. 3083060 (Pinus) s bbgs bgdpgbotrgoms
babgmogools 3otgbgodnmo Hrhggdol 3339~
mmds oMy GOMEIbmdomss Fotdmoggbommo.
bgamols (Linum) dbmgogols dmd3mgo0 dgmdg ©m-
dobsbin® 2a70b 3obydnmabgde. hthomols od-
3L 0lybgdol gods bbzs Bmmmamgono dobe-
Mo 3OIHMOM0350 86 80badbo.

bodndo Ne/. smgdpmod mommbols gotazodhnosb,
GIgemog doazomgonmol HebbogdmBy smdmh-
bos. dobo LB3gdhoo d33gm6o goblbgoggdymos
mambE 3h3ol 3obzmgdol 3dsmagbemmdnl,
oby 9G30mabmmmannMo bodmgdol dobgrogzono.
00Ol Foffgmaebo Lobgmogdols dnzéols dok-
339900, @obbonmegoom - bmdol Inztol dok-
33m9d0 (Abies). asbolbodmghs Foxamols (Fagus),
dnbols  (Quercus), omgwols  (Ulmus), pbomols
(Carpinus) ©s mbowol (Corylus) 3¢patols doc-
(330900, dogmabmzsbo 33gbatggdol dhgtols Jocr-
33gd0sb  dg3to  g3nmabmos Asteraceae-ob
Lobgmogdl, doo Bmeol geblsgnmdgdom Cicho-
bodmgools
239930 dogodb doamos. dg-7 bodydol L3gd-
HM3og oggodbotos gbmagmol dgf3g900, 3Fg-
6ol obbgoo o Bmmgdogdobo. sedmhbos
dogo o 3oMEoboydew dgmgdomo bymol dmg-
3™900. @obobebmato Hgbiodnto v3goel (Arcella)
gobgo. (Begens and Meisterfeld 2007).

roideae-gob.  96030gmobmammgoy®o
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bodpdo NeB. o3 Indo 3ol mrzebyen dolbbogasls,
3o badambols 30390l dmtrgdom boggdo 0o-
(0930080 5610l dgdmmo, doErmo bdgdho sbo-
LESMYOL. @boLOBMEE MGIMEo Hodbmbols dhacnl
dor39em0. bydgbotrgms bsbgmdgdl dménl oo
OMEIbmd0mss  dedmhgbomo  dxtysbo  (Alnus),
Gpboas (Carpinus) ©s godzo (Pinus). §s600 Gom-
©9bmMd0m gobolsdrmagts bmtdmanmols mebdbangdo
03 doeebmzsbo dpgbotrggdol Izl Jotgzmagdo,
mgmbogds: Polygonum aviculare, Chenopodium
album o Centaurea. sbgzg swdmhbos Triticum-bs
o bbgo Lomgbo dotpzengnmols dpzgho. otvde-
obmEmaonmo gebodstbyonmo bedmgdols g0
babosmogds 530830l 3gerdbols  3e6rbdodnemo  mz-
g0l bogbgom. 693600 bmgml b3mmgdn, gob-
LogNMGYo0m - IM3OMREHGOO brmimgool. bmgm
Glomus-ols bL3mEydag demImHbs. vtnbadby d3gbs-
6908 930370 N26ggd0l oo MomMmEYbmods.
bgemol gbmgogmol dmdimgon, dom dmMoal 3oMol-
03960 dMF3M900(, 30O Fotdmoagbogmo. gsbo-
LoBrmg®s Hgbh@do vdgds Acella-bs s Fysmasg-
botag Spirogyra-ls bodhgbgdo (van Geel 2007).

0dggoho, dgbfogmomo  3hatol  dompzmgdol
L39gdH 900l bolosmo ggec30dhg00690L, ™3 olobo
bo3domE ooy, Bgogesl 093t bydrgbotoles
0y domsbmgobo dggbotol dhztol dotrzamgdle
0 b3mMEYAL. gl 038 xm3bgds 0dimagzs 0dols
bodhomgool, Gm3 vm39anbmo bedstbol goom-
bérol Omml sébgdymo Jegbotgnmmos, gotms
0dobe, og39bdatgds bobosmeg dm3e0bmb dgwog-
Bol 3gtromodo s&bgdym ©oiédomgols Fabgdl.

Sg@gbols N1l geoth robo. Iqb§ogemogmos mEo bo-
3730l 3ogmobmmmgoy®o B3gdnto. Googeb do-
bogmol ndghgbo boFomo sy godmdzgybgdnm
bodr™mdgddos  gobbogymo, of Fodmzgewagbom
09 L3gddHHgd0l Bgogagdl, GmImadog o godmd-
30469090 o Mmmgdog y3gmedy boobhHgtglbe
o dostons (Kvavadze et al. 2010c; 2013). doom
dmrobos G35 bodydo, mdmgdog Focdmoagbo-
0o 67-g bGomby. dmzmao d0dmgobomezm mo-
omggmo bodgdol L3gdhob.

b0odndo Nel. vpmgdnmos dommazols bathgbgdowasb.
dobo L3gddHco dogmosb dgogl Neb ymérmbols bo-

dombob b3gghOb. bgdagbotgme bsbgmogol dmeol
30600 Gomgbmdomds Gpbomols Izl dok-
3300. oxgodbotos dgtybobs (Alnus) s Inbols
(Quercus) 69360 dhHztols Jotrzgomo. oo Mom-
©9bmd0m semdmhbos mbowols (Corylus) dhztob
dotzmgoo (L. 67). gotos 9dobs, sbggg gebo-
Lodmatos Pinus-ob, Fagus-ob, Ulmus-ob, Tilia-b,
Pterpcarya pterocarpa, Zelkova carpinifolia-U,
Carpinus-obo oo Rhamnus-ols d¢3tol dotEgzmg-
00(. ddgdbmgeb dgbatggddo Poaceae-b dhghol
do3emgdols 3b0d3bgammzebo Memgbmds dmo-
60dbo, oo BmMol - IPmEIOmo BmGO3Goas.
09360 04m (Hyolb 33030900l LM gdo. sGd3SEo-
boagmmgop®o gobododmbgdmo bedmgdol 2gnogdo
JEnbodgms gdog®adnmo NrMgogdo s bemimb
B3MEPOO FoGWd0 GOMEYbMmdom ©agadboms.

bodndo NeZ. gl bodydo - Ipdo Ryl MmMsbymo
dobogs vmgdgmos P@3dol bols dmGdmol mgh-
doob. Ipztol dodrzzmgools b3gdapeo bgdggbe-
Ggms 23990 Fofzmgobo 3ggbotggdols dpatnls
3ok3mgool mdobotgdom  bobosmogds. dg3-
0o godzobs o bodgol dhzhols otzmgdo.
ogms (Ulmus), gogbgo (Tilia), dgbs (Quercus) s
dgmdge (Zelkova) §oé3dmoagbomos Foem3gymo
3G E3mgo0mE. 0OESbmzeb Jgbstgms 23me3do
hYol 33030900l L3mGgdo FoMOMOL. dEM3vmo-
boanmgog®o bodmgdol 2ane3do 3m3Gmanmmntn
begmgdol Sordaria-bo o Podospora-l bdmmgdo
439089 0o MamEgbmdom gsdmombs. Bmm-
00 Foboms 306ro© G0l Fotdmoagbogmo.
sbmzgmol 69§3900, 3760l dnbgbgdo s i3t0b-
390l GOm0l Jghmgdo, (3030l Jmmobdolbgdn-
6o (o6 e3go0 o dbgbgoo gom3g 2g3nnl Jabob.
aobobodmgms Pooaidea-b ggoghmemoggdo. oxod-
Lo s 3(h3bato Fymoal Fysemdpgbotoals - Pseudo-
schizaea-ls bothgbgoo. gb 3gbothrg mdao 3s30l
0bogohm®os (Scott 1992). gotros 530bs, gobolsed-
036 Hobhopndo 93gos Arcella-ls badmgdo, Gm-
dgmog bggm bogble o bbgs bedom sgomgddo
dobommdl (Begens and Meisterfeld 2001).

bodndo Ne3. gl dpdo méasbymo dobogms doltr-
o 0gm Jbmgogmols 03cegdgbndg, mIgmog o3o-
6ogs bol 3mmmaols Jos bofomb. L3gdnco
d90353L Lygmols Jbmzomols dg3& dMAIML. gotd
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odobo, dhztol dotpzmgdo  bobosmogds obgmo
MORMM3560 339botrggd0l mMdnbotgdom, Gremgm-
Gogos Fodmo (Castanea) oo gogbao (Tilia). dsgnos-
bmgseb dgbotggols Bmmol oo Gomoybmdomos
Fodmoagbogmo  obgmo  mogenmgsbo  demsbg-
o0l 3ol dotrgamgodo, Mmamogos: Fabaceae,
Apiaceae, Rosaceae, Boraginaceae oo Asteraceae.

3835 0bmmanno bodmgdol 2gnndo goboled-
03600 3030l dmbnbgdo, 3mebdobgdpto @Hgk-
0000 8 g3og®dobo. bogstMeyomo, Jbmazomo,
OMImomsE 9dmxngbomos Jmmmmazol dops Byos-
3060, 037bh3M0lb 330mom oym ©edndezgdnwmo.

Bodndgon Ned, 5, o 6. 6odndgdo Jumzomol bsd-
mgons. domo  b3gdhtgdo boboosmmgde: IpHztob
3oME3gool 3oememo 3mbEgbhmognom, 396MEo©
393mbobyamo dogmdstrgmdom, meggammzsbo dig-
batggool 3hatnls dotrgmgdol oo Gomogbm-
3000 © 3gh3gdol dgbgbgool, 3eobdobgdyto
Ho6R0d0by o gdogddobols oGbadmdom. oynm-
360l dmbpbgdo o bbgs dogtrmbodmygon mess-
ol o dobo 3Ghmoydhgool sébgomdol 3otao
dohggbgomgodons (Kvavadze 2008). bodgdo Ned bg-
ol 3936 dmd3mb Fgogogl, Gog bgmolb dbmgo-
ol 9MbgomMOedg Jomomgdl. domobs o bygmol
dmd3mgdol Momgbmogdol dgoetgosd ohggbs,
™3 dg-5 o dg-6 bodydgon ool dg36 dmd-
3mb 8gogogb, bmmm bgmol dmdimgdols Gomog-
bmod dgorgs. gbodmme, dumgomol geddgmgm-
o0l gobodmogmgomo dogmols dmdimagdl bymmob
dmd3mgdo oydangl. 3g-4 bodnddo 3oéoBodnmo
goob, ol bomoggdol (Taenia solium), 3396-
3bo 9dmhbs. Pbd 9¢bodbmb, ¢md dmmos-
bmoodo b3gdhto dgogosl 8993¢ Lomdmb dmyge-
e babgmdol. dsm dmmobos: Castanea sativa,
Juglans regia, Tilia, Zelkova, Carpinus, cos Quercus
(Kvavadze and Connor 2005). d¢3tol dotigmols
L3gdHeo v3tgm3y dgoposl Lmamols dgnebgm-
30l 9emgdgbhgol — 3@ pcgmo 3980b, botdmo-
bo o bbgo Lomgbo bm®dmgnmol bobgmdgool
datol docrgmgol.

603790 Ne7. ombodbynamo Lobzo 306dmboBgoym
dofombe s doggdl Fokrdmomagbl. 306dmbodo-
Ggdpmo doggol b3gddh®o oo Gomogbmdom

3903o3L dggbotgms 3zl dotrzgangdls, bgmol
dm33mgolby o 3bgtol dohymb. bydggbotrgme
23090380 moxEm3860 339bstggdo Foomo o go3-
bgo ©m3obotgdl. hzgbo gemenwom, bgmobs ©s
ool dmg3mgool batgzo doggo ahitol gg0-
™00 04m ©OIYNTO3907M0.

Bodndo NeB. gbs bodndo sbsbdotgdnmo doggos,
Gmdmol Iingtol dodigmgdol L3gdhto omoo-
mmgobo  dpgbotggool  dngdol  Jogmgdobe
0 3oboggols Jbmgomols dmd3mgool Lopbgom bo-
bosmgds. b0dnddo g3bzogdd g3l dybby-
0. bgdpgbotrgms bobgmdgol dmmols gogbgols (7i/-
ia) dphzeols dotpzagon godmothggs bogotdno.
39y gagmedy 3o3MEIWOTT  30(093MM00L
Foomol (Castanea) dhzeol dotrzmgdo doglnom-
30900, @ox30dbots 03¢0 FIOMMBMNHEMZO-
bo Jgbatols dpztrols dotrgmgdn, dsm dmdobss:
Carpinus, Quercus, Ulmus, Fagus s Acer, beoognm
dogmobmgebo babgmdgdol 2gneado 1dcogmgbm-
ool Fodmoagbl  mogmmasbo  Jggbatggoo,
OO go03 9319003606 0bgo mobydl, Gmam®o-
goo Rosaceae, Boraginaceae, Fabaceae, Apiace-
ae, Asteracea o o.d. (Tashev and Pancheva 2011,
Tashev et al. 2015).

Ne10 goereobdo semdmhgbogmos vgtgmag mmbgeb-
gomn0mgdosbo bols 3mmmaezo. 3mmmal 3dmbos
baby®ogo s ghm-ghm gobymanmgdsdo bols 3o-
HOMS obdE 0ym dmmagbgdnmo. 3mmmal dogbo-
0o dbotrghg bgamol Jumzomo 3dmbs godm-
0. ol mmbogg gobymaomgdsdo 308nsmtoo
hobo aodbdo® Jpgbotrgms gmmmgdobs s mg-
Gmgool  bedmgdo. mmbogg  @ebymaznmgdoosb
0 LobM30086 vrgdymo o @eIMIZM YIS
6 Lobzo, OH™MImgdoE Pomdgbso oo Hogbmbm-
dopdo bodoMoo godmodhggs. 3mmmayls do-
bogoEob @obobobmats 60-dwy dggbotol dpzg-
60 ©d b3mEgdo. GE yzgmody Loobhgtgbme, bol
3mma30l yzgms gobymazomadol b3gdpto geb-
bbgo390 7m0 0gm. Bogemomd, 30M3gm gobym-
a0mgdedo (6037d0 Ne3) docrdmdl sbgtols (Aster)
3360l Gomogbmds, dgmmbgdo (60dndo Neb) 3o -
03360l (Artemisia). gobgobognmo yzgams bodndol
L3gdhoo Bo-Eow3Y.
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bodndo Nel. gbs bodndo smgdnmos 3mmmazol Sok-
3900 3obymazomadosb. dob L3gddh®do Focromdl
abptols (Aster) 3pzgdo. 693600 mbomobs (Co-
rylus) o dgcaybols (Alnus) dhztols dotrpzemgdals
OMEbmod. bgdrgbotgmoasb dgomyg Gomogbm-
d0mod Fomdmeagbomo aodzo (Pinus), Foxgmo
(Fagus) s Ggboeno (Carpinus betulus). dsgmsbmg-
69030 vnbodbgds bogatdomasds (Chenopodium
album), boxérosemo (Triticum), s3dsbo (Artemisia),
momom (Centaurea), botdogo (Carduus), drs-
gogndodmgs (Plantago), dsébaobgodbo (Brassi-
caceae), bdoboydo (Smyrnium), dsos (Ranuncu-
lus), ds@opos (Polygonum), 3sbsx0 (Cannabis),

adobyms (Primula), 3enoobonds (Sedum), do-
apto (Filipendula).

8M30Obmmmann®  bodmgdl Jmmol  mdo-
botrgols dggbotrgms gdowg®dobo. dg360s bol
dgcdbols m2égoo. vmobodbgds dn3bsto Fymoal
F90mdgbatrg bdotrmgomsls (Spirogyra) bs3mgdo,
dom3am3bgools godmmoggdo, bymobs s 3o-
boggols gbmzomol dmd3m. dgnty Momoybmdomss
330 9m39 bmamb bL3mmgdo o dom Jmemobos bm-
3m dMogdobdmeondo (Brachysporium), ol og-
g3y ool bmimgool (Mycoraceae) 53mergoo.
0d3g 6o3mgbod (303900l Bodmgdo o htohogmal
dogamols dpbnbado.

b0d7do NeZ. sgdnmos 3mmmaols dgmdy gob-
gm0 g60@sb. L3gddHo
3Gy obg dooto smdmhbs. bgdggbstgms
3ol badmgbos godzol (Pinus), dnbols (Quer-
cus), bgighhbeols (Acer), dpcybobs (Alnus) o
obool (Corylus) dhztol ghmgpamo dotpgamg-

3ogmobmamaonto

00. domobm3bydd0 v0bodbymos Rocbdsboyiol
(Achillea), sbatol (Aster), 3bogeoly (Inula), o3-
Gobyneol (Primula), 3eoooboondol (Sedum), wo-
woemb (Centaurea), 3s¢oggmol (Polygonum),
doools (Fanunculus) oo doaambbgools (Apiace-
ae) dh306o. 960l Hyol gg0dcrgdols - Jotrgomoahol
(Botrychium lunaria) oo gf®ol agodéols (Pterid-
ium aquilinum) L3mGgoo. SGMO38obmmmmany®
byl dmerol gotomdl bols, dom dmol Igbol,
396 dbols (eedgommndo NGy goo. 0g3¢0s Bmm-
wmaoyto dobomo - IFghgool, H3ndgoobs o
0obhoH G0 93908l BOBmgdo. gm@pds bemim dMo-

Job3mErodol bL3megoo s Fyom3dpgbotry L3o-
OMantsl dozthmbimdymo bodmgdo. 500bodbgds

bgeol Jbmgomols dmgim.

603730 Ne3.  dm3mzgogmos  3memazols  dgbo-
39 aobyma30mgosdn, 3ol dogmobmmmmaon
L3gdH®Bo mdobodgols sbptels (Aster) dbzgo.
bgdgbotrgms dmmols dgztns Gpboaols (Carpi-
nus betulus), Godenols (Castanea sativa), 3oEbgol
(Tilia), 3pcgbobs (Alnus) s ombowols (Corylus)
3hH3ol doerzemgools om@gbmds. dommobmabydn-
b Fotdmagbommos bonddmols (Triticum), 53360l
(Artemisia), momommbs (Centaurea) s bosbytol
(Apium) 3(h3960. 330y GrwmMEYbmdomss botdsezol
(Carduus), hggpmgddogo dogodhgmmoels (Polygonum
aviculare), dogoendotrmasl (Plantago), dstbgmo-
bgotms (Brassicaceae), bodypéol (Trifolium), do-
hotwols (Campanula), xpéobymmols (Primula), dst-
Fyzooomobols (Potentilla), dooynéols (Filipendula),
3mobondsl (Sedum) 3pgtol otzangdo.

0G38m0bmmmaoy®  6o3mgol Fmmol  dg3G00
Jggbotrgms gdnghdobo, bols dgirdbols nzhgo.
bogdome 093600 vatMgmag bogmol  Jbmazommol
dm33m ©d Bmmmmaondo dobomes. gbgbos @3o-
3g00bo o FgGgool bodmgda. d60l bmim oMa-
Jolbdmmondoby o 3ogdmdondol (Chaetomium)
L3mEgoo. Ity GOMEIbmdomds Lbgs bmzml
L3mdgdog, GMIMgdog 330930l o3 gHoddy 396
3oboboBmgMa. v0bndbgds Fyomdggbatrg bintm-

aotoy (Spirogyra).

bodpdo Ned. gl 60dyndo omgdymos 3memmazol
dgmmbg aobymazomgosdo. §o6omdl hzgymagdto-
30 3ohodhgmol s Fotmbmoabgdms dpzgho. byd-
3960699006  mdobotgols Intrysbo (Alnus),
Gboee (Carpinus betulus), godzo (Pinus), 3nbo
(Quercus) s mbowmo (Alnus). dzohg Momogbm-
d0mod Fotdmoggboamo Foggmo (Fagus), 30350
(Juglans regia), gopbgo (Tilia), mges (Ulmus), by-
oo (Hedera) oo 35%0 (Vitis vinifera). dsgnsbmg-
bg0do vm0bodbgds bogstgsmods (Chenopodium
album), besérdsemo (Triticum), sgdsbo (Artemisia),
0®3dobdbos (Serratula), sbptdo (Aster), mowmo-
o (Centaurea), botrdogo (Carduus), bgdbofzgho
(Geranium), eabs (Colchicum), dshops (Cam-
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panula), oypéobmans (Primula), 356§ yzodoamabo
(Potentilla), osos (Ranunculus), dooypts (Filipen-
dula), dzopbs (Rumex), 3eooboynds (Sedum),
bosby®o (Apium), Jommambbgdo (Apiaceae). bo-
3m3b0s 03€gmag 33036 g3g9mol gbobs (Ophio-
glossum vulgatum) oo 9ol gg0ddoals (Pteridium
aquilinum) B3mMgodo.

3M835a0bmmmanno bodmgdol b3gdnto o bnem
bbgs BHodobos. m3nbomgdl dotzmmabydol o30-
HMEO[HY00. 893608 J3gbstgms g30g®dobo o
bol g gbol mzdgo. ddog 0G0l bmim 3oghm-
dopdobs o dMvdolbdmbaydol bdmtgon. dbmemmeo
0d b0dnddos bedmgbo bmim aanmdybol (Glomus)
L3mdgdo. obol bgmolb dbmgomols dmgim, bog-
3o 693009 (30390060 s IFgErgdol bodmoa. ogs-
g0 Fyomdpgbotg b3otmaoms (Spirogyra).

bodndo Neb. Lobzo dmgdymos 3mmmazols boby-
€030l Jos baffomosb o dob doemobmenman
b3gdHEdo MIbotrgols Jmmambbgools dhzgéo.
bgdEgbotgms 233330 §okdmdl gogbao (Tilia). dg3-
0o 03Mgmgyg Fodwmol (Castanea sativa) dipzol
363300, 80bodbgos qodzol (Pinus), Foo-
ol (Fagus), Gabogols (Carpinus betulus), 3boly
(Quercus), 3ytybols (Alnus), obowols (Corylus),
Hotogobs (Salix) oo hagymgodogzo godols (Vitis
vinifera) 3(h3gMo. dogmobmgbyddo, goto Jmm-
ambbgdoly, L3gdh™do bozdome Pbgomss dohong-
o (Polygonum aviculare), owmogne (Centaurea),
o800 (Ranunculus) s dsbhds (Aster). dgotrgs bo-
gotgdomodsl  (Chenopodium album), bmdgmol
(Triticum), docols (Hordeum), 53360l (Artemisia),
0ombdsboygol (Achillea), botdszol (Carduus),
bgdbofzgdol (Geranium), hHzgnegdéozo dodo-
Oomobs (Polygonum aviculare), dcmbhbols Fogmogzol
(Polygonum persicaria), dtogoendotmgols (Plan-
tago), dombmobgdtms (Brassicaceae), bodgndsb
(Trifolium), amgddmbl (Dipsacus), ammomls (Scabi-
0sa), 3s6{yzol (Fragaria), 30bsxols (Cannabis),
aatobymol (Primula) dp3tol dotggangdo.

3M835m0bmmaont badmgol dmmols omomal
begmb b3megdn, dom Bmeol, boggamol bmgm
berdrodns o L3mGMmEdogmo. oty Memog-
bemdomes dagbotgms gd3oydolo, 3ot E3mmaby-

30l odHmmobhgdo s bol dghdbol 3etgbdodnemo
02690900. 50060dbgds 33l dbnbgdo, Hob-
Ot odgoo Arcella-b, sbggg H3odgoobs s dFg-
ool bodmgdo.

bodgdo Neb. smgdmmos 3mmmaol Jops boffo-
ol 13068 39moab. b3gdhtdo mdobokgol
bodgnObomm 3gbatggdol 3hatol 3ot gmado.
dogomomoa, v335b0 (Artemisia). bgdpgbotgms
dmmol  Momybmdmogom 306M3gmo  Sa0mo
130300 Iybols (Alnus) dnztrols 3ot zmadl,
3oMaosd Fomdmoagbowmo obgzg iedzo (Pinus),
Ggboms (Carpinus betulus) s gogbgo (Tilia).
dgotgdom bogmgoos Foxgmolb (Fagus), 3o3-
ol (Juglans regia), 3gbols (Quercus), GFooaols
(Castanea sativa), ogmols (Ulmus), ombogol
(Corylus), @oGoggol (Salix), bydml (Hedera)
o hggnmgddogo 3080l (Vitis vinifera) dpgtol
dok3mgdol  Momogbmoo.

d0dbmgbydol 237xdo, gotoos ©3dboby (Arte-
misia), d9360s Jmmambbgdols (Apiaceae), dogo-
Ogmobs (Polygonum) oo sbipdol (Aster) dhggo.
0m0bodbgos dbgzg bmMomols (Triticum), ogoc-
b3dobeoygol (Achillea), ocdolsdbomals (Serratula),
oyols (Heracleum), déogomdotremaols (Plantago),
do0ol (Ranunculus), bodyypol (Trifolium), ddgy-
gogools (Helianthemum), dshogol (Campanula),
aeobgmols (Primula), 3gobsls (Rumex), 3anools-
sl (Sedum), Fyenols ddrogomdotrmaols (Alisma)
Izl dotrpzemgda. gobbomym 60dhddo bodma-
boo obgsg 830060 33gmol gbol (Ophioglossum
vulgatum), agodcrydobs (Asplenium) o gféol
330d¢ols (Pteridium aquilinum) B3megdo.

8G30mobmmmgont  bodmgol dmmols  omdo-
Botgdl bols 3gérdbols BHhodgomuéo prérgogodo.
abgo@os vbgzg dotEgmmgbgdol mghmlb bedmg-
00 8 qohmmobhgon, 33gbotrgms gd3nghdobo.
00 GOMEIbMO0mOs bmamb bdmmgdo ©o gob-
Lognom®goom bmgm 3oghmdoydo, GmIgmog by-
ol JumgomBy Lobemmgds o vbogntgdl dob.
393600 Bmmemmagondo doboms o bgmol Jbm-
300l dmd3m. 800b0dbgod bmzm bmatosl,
L3mEOmOdogmol, d6Msgolbdm®mondobs s moob
begmb L3m®gdo. badmgbos agn@itol dybnbg-
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00, htohomols dodamol dnbanbgdo o Hobiodhndo
8990l bodmgodo. vgoi 33b3wgos 3(h3bodo Fymol
Fyom3dpgbotrg  Ldodmane.

dsbogmols 3ogmobmmmgaonto dmbsggdgdo odmgge
030l booyydggmbl, GmI ©ogoligbsm: Jmmmao,
OmIgemog dogzomgdnmb haodebyl, bodmgomam
0ym 30639mo0 obdotgool samosdo s dobdo
0036030 Igbotrgnmo Fedomo obobgomeos (Kva-
vadze et al. 2013; 2015; Martkoplishvili 2017).

290G 0f g mlb  (bso®d08930) NeZ  gmer mobo.
1950-00b0 Famgdols dmamlb Fgobfogms  bodet-
»39mb  3gEboghgdoms  v30gd00l  obhmdools,
O dgmmmanols o gmbmatognols 0bbgodnholb
0goMofystrml  séggmmmgogdds  gdbdgongnsd
g 3™0920d30m0l by ddmgebgmmdom. smbod-
by gmbrmbols Bgbobgd  bErmmo 0baym&dsgos
3063dby 3mdg20d30mol Imbmasazosdo vtol go-
dmdzgybgonmo (ob.: . amdgz0d30emo, 90900l
a3mo-bodombgdol  3nmd @Y, mdomobo, 1980)
9, d1bgd¢10300, 893939000 83 bodd™3dol do-
bgzom dmzgmgo ©ozsbsbosmmm dggmo s bo-
do6bdo sedmhgbogmo dobogmols ghmo 2a70. 9939
0m3b0dbogm, ™I bootdedgzol NeZ ymdemsbl
L3gEosEdo  godmagmgas doydmgbs . boto-
366033038 (. bsr0dsbodz0emo. boatvsbgzol
NeZ gmrmobo, gmols Inbgndol sérdgmemaono
dopby, Nel, mdogmobo, 2013, g3. 26-51).

gmbrmobymo  bodotbo

3NHNOOL o dmatnmgdnmos d3.f. Il somsb-
Famgnamol dgmg bobgzthom o da.§. I-11 sorsb-

Fongnagdol dozboo (3. agmogzodzomo, g3. 133-
134).  ygmtrnobo  3gostrgmoos  mgmGofystrmb

30937030905 dggbol

obogmgmom,  bmaeg.  030bm330b396  30dsgomo
3ol dotbbog, Pbobgamm Hool htr@ogm-smdm-
bogmgemo badotol Bgdmm, abhmommo dggemols -
bootdedgzols sbemml, Brmazol mmbowasb 1350-1400
3 bodoemagBy. dofaytomobs o gzob 2o3dbols d3gd
aodommnmo ogm bsdotbo 30396 - sbrgBod-do-
Bogmmol Jobdo hodtromo  3nmbggddmadtgzemy-
oo bFmdggmbgool ggmddol mddm (bogthdy -
8,60 3.; bogobg - 5,40 3.; Lo dg - 2,20 3.), GrnIgmols
00()0389 90Imhbd 3mmomzgsb Jobdo godmzzgma-
™o ool obowadgmo dgotyg Bmdol dmgeo-

bgo0 (d5gb900). 08(3Bg oxadbodos dogmmazols
036033960700 8 9bsdg3gd0 (Logeteyome, Gmd

dmgmo 08(Hd30 FomMR0m 0gm Mg o).

bodombols htrommgmobs o obogmgmols 3gc-
ool Fob 9&bgonm 3076 m Bmmgdmeb omael-
OO MORbHT bogmoghgdems bodmgda. hggbo
gpéoomgds dondaod mMds sthgagedhds: ,,gz0ded-
30b dmacrdm bogobds® s ,bol ool dmbeomm-
3o bopbds®. 3. gmdgz0dgomo Fob: .08 130bol-
3bgmms  obodbnmgdols dgbobgd odgromgdom
3960039606 30(Hy300. 5GE oGl bagabl goshbos
3odmboabmon bodsbo; LogeMeymgdgmos, Gmd ol
0ymb bodotbol htomm 3ggmdo 3ods6omo
006mL bodmo, Gmdgmog Bgooofymdom nstrom-
LOFYOZ9EMOb gPhrmo Hdmzatydms Jgomol
dmbzgomdol Gmb. Na3tm gobomeatos ols, oy Mo
bobFogmom goaths, Gmamdg gb, oby gzgdmom
omf9tomo bols 3093 géhmo F3tomo bogmo do-
dob, GrnEd MEZML bobmmsgols dsbgomo dmdgdo-
00 8mMsx o sMhgboms, ©obsbdomgdnmo
3600 bohgbgdol gots... bmenm o Sothmdgd-
3o o030 bob 530300l boggbo, gedmEsbsw Ghgos”
(8- 3mdgz0d30mo0, g3. 24, hoo. IV-5; V-1,2).

3dmhgbols  dgomols dobgozom, ,bols g3ogtol
Moo boggbo® 3o0gow gfgtgos Bydmo swm-
F96omo bogmgdols ©ogdo - o6 3303l 3gmoEob
hodmgatboa ©o 2a1%do dgdmbggzom dmbggo-
Gogn bogsbl. o obtpmadnmo bogmols Jomodgd-
©0egdols sbgbl - ogméol ogmds dgsl (Foogogh
3amobm3mbagdbn®o Hodol sgoBols sgmdl) oo dobo
Bm3dgone: Logthdg - 16 13.; bogsby - 8 bd.; Lolgdg - 5
13. bogmol Bgedatn SIMANOEFIEOS ©d TLFm-
FobFmerm, 3080b mgs aggtogdo o doto déhyg-
@09, 330 o Jotrdoo gt mo. Hodmbangb-
do gm00Grmgdgmo m3dmomsE 30Masm habl dobo
0™ bols dmd3mbgdnen, dogtsd vd306Mem Mmkasby-
0 d9350a00mmmod, MoE Rogd@Hnc00 dogmosb Foo-
3031 7o ogdanm datEgowl. 3oazehbos g3-
30, 63 gbs Nbod 0gmb 30MHdMboBgdymo, vndgemdo,
b3gEoom PG BM®Isdo gedmdibzdtn SnMo.

3oobmmmgogdem  dgbegmomos  bogmowsb
LodbomEBmE srgdnmo bodydo. dotvmgmyGoc,

3omobmmmgog®o 3330 hohats bogmgdol
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03039 23790380 0Gbgdymo dmmgmtm igéol dom-
»3Pmbs bo3mBy, G™3mol Bm3dgdos: bogthdy - 11
1d.; Logobg - 6 1A.; Lobdg - 1,8 bA. (a. gMdy20830-
»J3030d30L dmatdm Logsbo”
LOemBy. ,3n60b" bodydo (by®. 68) goooges da-

ol dobgzom -

Gymgzy Fgamdnmbols mbogg®dlbohynol sédgmama
SbHmMbom Logmbol, Moms dols Hoghotgoobs e-
©0mMZdMOMbYmo  3odm3zmg3d  35035(0mL  mbo-
39G0bodhgHol MoEomIsmOmbymo sbsgol modm-
OHM0030. b, GmI ,376ol* sbogo da.§.
2474-2335 Fangdos, Mo bogbgdom gdmbggze og-
6960 3ol bobob.

00b0dbymo méo bodndol 3ogmobmemanno sbe-
obo bogdotrmggmml gémzgbnmo Indgndol So-
mgmdommmanol 0bbHohhol domobmemmann
OOMEOOHMEM05d0 H3gmgdmogo bhsbootiymo
dgomeom hopotos (Moore et al. 1991).

30639 ghoddg bodndgdo dmobotrds 10%-00b 3o-
mo7dol Bhnhgb bbbsédo, doemgdnmo dsbols 3dody
bombgdo (38@30n3ddn) 3bhHtognzatgdol dgdwya,
dmenm ghoddy 3o dgbergans dobogmols sag@Hmeno-
B0, oby gmgo3o.

IO IMS© @obgobommm ,3ntol“ (bodgdo Nel)
0 3O(HoMd Moo B39l bogbols (b0dndo Ne2) dogmo-
boranmgogéo b3gdh®goo.

b0dpdo Nel. aobodotbgdnmo oo Bmdol bog-
bols 39bHG oG baFomoosb smgdymos dio-
€g Bm3dol bodyndo, Goms 36 ©oB0dbydnmoym
ol oOdHgaedho. bodndol Fmbs o6 smgdohgde
20 36dl, Bm3dol bodgo®ol godm o6 dpImhbos
30dMo domobmmmanyto dobomom, dbgo-
39mdsdo  dpgbotigms 3p3gto o bdmmgdo
33593b. LB3gdh®8o NO3OWZ00 SE3OEbmm-
3060 bobosmols badmgdo.

Bmgo©sm, 3omobmmmaont b3gdHdo beatrdmols
o bbgd bomgbo dotzmmgbgdol dpzgho doc-
dmMOL. 500b0dbgds 9atm3g 390 3o6E3mM3-
bgdobe o batgzgms dggbotggdols dphzgdo. bo-
3m3zbos bgool 3pgéol dotgmadog (bné. 69).
3bob0dbsgns, md sbagodols Fob bodndo dobm-
3Notrnem doldembim3do 0gm OmZSMmaghgd)-
o, boog 330ty Bmdol mglemgdo gedmhbo.

bgdgbotrgmogseb  vsmdmhgbomos  godzel, mbo-
ol o 3ogmol ghmggmo dhgdol dotgamg-
30. 96338 0bmmmago® 6o3mgdl Bmdol dg3&0s
bols dgergbols mz2erggdo, dzgbstrgms gdnwg®adobo
©d Lobadgdgmo. badmgbos dotzanmzsbo gogm-
mo(Hod0, Fyomadpgbotgms dogbmbzmdnmo bo-
Fomogzgdo, bomol Jumgomols dmgsim s bmgm
HoghHool bdm®agdo. gb bemgm 3o6Mmedoggdl ©adl
betrdmols 093003908 o dob bbgs mbasbmgo-
89. Logdom oEO MamEybmdomds Lbgs bmgmb
L3mGgdo, GMIMgooE 33mg30L o3 gHoddy 296 o6
0G0l gobledmgtymo.

60dando NeZ. gls bosbognoBm bodndog dgotrg Bmdo-
boo, 15 gmedl Fgoagbl. asobodstbgdym bogsebl
dbmeme  ghom-ghmo  5dbodbgamm  g3crogdybio
HoBm335mgm, MOmd SMhHRedHo 96 ©dB0sbgd-
moygm. Jogbgezom 530bs, Jgmerg bobzols 3ogmobm-
mmaogto b3gdHeo 3oEnmgonm PiGm MO
3dmhbs, 3006y 306390 bodndobe. gebbogyam
60373805 mdobotgdl beérdamobs o boérdangs-
ol Ja@pérmo agmdgdol dhzmol domggmgdo
(bnén. 70). dgmrgdo mdobobhns gogbzobe oo bbgs
MORM3b0  J3gbotrggdols 3Hzmol Memgbmds
(b6, 71). gbgbos: ot 3odeds, i3®badsbonio, db-
OGS, mGol d0t3s, dopohms, So@bs. bydgbo-
md dmdols badmabos Foggemals, Igbols, Gabogmo,
mbogobs o mgmaol dhztol dotgmgon. swo-
b0odbgde 330dMe Hoommobe o Jomadydol bdm-
€900, HMIMgo0E 3bMMME RIOHMMBMNEMZOD
(hYy930 03 gos. Pbgdmss Fothdmmagbomo sGsds-
@obmmmagnnto babosmols gmbomogso, dsm m-
0ol FoMdmMAl dotgammabgdols bobsdgdgmo o
bols dgérdbols odf3ot0 P2érgogdo. badmabos dok-
33™36900L Gohmmongoog. debsbodbogns, ¢md
aobbogmmem bodnddo bodmabos ggnhH3cl dylnbg-
00 o dobo gdoy®dobo. sl vatgmagy Htohogmol
3930l a3tmol g3ogdobo o htohogols dodhmols
Olgbgdo. smdmhgbogmos dgbstrgms gdng®dolo
o bgol Hydbdhomols dmgzm.

303sboady, 3emmobmmmaon®o o 8Md3eEmobm-
@mEOPm0  3oeobmdmedazgdols  b3gdhtoweb  go-
3m30botg Jgbodmadgmos 8gdwmgao ©abiggbol
aodmhobo: 9zl g3m®3ol oo SéhHgaedho bod-
30O 37960, Moogsb dobdo vGMol bmmomol
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dhzcol dotgamado, bmeomaymol bobsdgogmo
5 GohMEohyd0, GmImgdog 3xhdo Bgdzomooseb
30030000, 360d3b5anm30b08 obog, Gd 3nédo bo-
03360l 9Mbgdmod  oEabiptos bznol dhzdol
o3 000 o dobo mgbangdom, GmImadog oS-
dmhbs 37®ol bodyddo. obobo G™3 bsdozomow
bgool Mgbemgd0d, O3H30ES Mbadgtmay bgoals
boymazgdobe s mgbemgool Bgootgos-dgbiogmed.

Joegdmmo  86andnbhgool  goledystrgdmem  @o-
3m33mgnmod mobsdgtmgg godmadgbgato 3y-
Gobs o gdgomol bobzgdo, Lowsg bmomol
30360l dotpgmgoobs @ dobo Lobsdgdmols vér-
LYdMOY  aGOdbo®ES. GMaMME Mebsdgrtmagy
37630, obg gobodsmbgonmdo badmgbos géhmbso-
60 3gbotrgms 930y dobo, Mg dgodamads bmé-
damols 3obols ogmb. ol ggad@o, 3 doggomgonmb
badzomo 3t hoo@ebyl o 96 3m3do, ©ob-
09600 bols 3gédbols Héodgemmado ©odfzeto
126900000, OMAmydog bmdobol pdmoosb
dmbgs. vMobogmdd 33mg3ed vhggbs, ma
6gd0ldoger Loddotrggmm Fnddgmbs o bogmdo
9L bols dgergbols @sedF3e60 NEthgogdo gedmool
3309000, 356 {Hmm0oeb o 3gbamol bogtows-
bog (Kvavadze and Martkoplishvili 2018).

€03 89gbgos Jgmbrg, 3ohots Bmdols bogobl, ogo
(03000 mGEbmdomsd Pbd  ymagomoym, obog
bm&dmol 53dz0mobgeb ool gggbamBy godma-
3b3oM0. g3gzombl Im3yzndms bobodgdgmo @
RoHMmobhgoe. bobsdgomols dodpzmgon dofgog-
OPmod GgmeE 3o3bzol dpzdol ot zzmmgody,
obg a3nH30L dnbnbgddy. gogbgobs o bbgs mvoos-
m30b0 339bokgg00l dh39h0 s aH3ol dpbm-
bgoo MEOEbmdmsdo ImbzEd MOREOEL, hmM3g-
o bohzdmbogol 3maddo dgodeggl. bols dgérdbols
HOggomm®o odfgedo 12égogdo 3o 3odmebm-
dobol odog pdmoseb Mbos dmbzgodamoym.
6o dggbgos héohomols 3g3amols datrzambe o dob
dagemols dbpbgdl, obobo o6 egdznmdo Pbos ym-
gooygm, ob hdhomo aebsdetbgdol dgdoama
900389 aoghbs MG Ebmdomsb.

oM 3P6dg, 0by mMEbmdomedy bymols gum-
300l dmd3m, Hggbo MBMom, Hommmosb dmbgwos,
mIgamdog Logotegomo gobzgnmo ddmboom gb

bogmboohtm boffotdo; by dogzemgdymols ©o3-
€dognzols Emb oETmo ogm 3ogogbols yzgemes Fabo.

bogo®mggammdo o Jomosbso 830gMoagobos-
do gobodatmbgonmo  3xdobs o mGEbmdomol
3dmhgbsd o Loobamgl Fotdmaeoagbl. 8dedwmy
3bmdomo 8edmhgbgdosb dvéggmenmaonto 3i-
o 03m39b 933030hodo ©o da.§. 2000-1200 Gong-
300 sdmotomgl (Samuel 1989; 2002), sbw no3-
M 3300bgmos, 30060y mgmtofystml 3o,
Gdgmols sbogoE, Gmaméy 1339 900bodbs, da.§.
2474-2335 Femgdos o 9330307608 momddol mo-
bo Londnbom dM0bogmo godmoob. dns 660b-
200U bobol gobsdotbgdnmo Mo semdmhgbomos
03Mgm3g Nbathgmdo (Colter-Graham et al. 2014),
10g0M0 3gtomool gheydo (Rosemary et al.
1978). 330060 06106200 bobols 3&0 sedmhgbogmos
badgédbgmols hthommgo bofoamdog (Valamo-
ti 2002) o dg6dbypam-Gmdsnmo bobols bedstbdo
(Rotteli and Castiglioni 2011).

7036 33006gm0s d3909mdo bodmzgbo 3t o
motMomegds ob.§. 400-900 Fangdoo (Hansson 1996;
2002). G dggbgos mpbmdomsl, 0go 296 3093
1866 Foamls smdmaehobgls 83903560080 @ do@E0-
Bgls, ™3 0go 3000 Fanob Fobsbrogmos (Keller 1866).
1500 Fanob Fob monmBy eddsogdnmoe mégbmdo-
@ 03mhgbogmos sgymag 0bgamoldo (Colter-Gra-
ham et al. 2014). obog nbs 5¢0badbmb, Gr0d yggems
893m0 hodmmgmomo sédgmemmaonto 3o
MEbmOnmS gobolbodmats sérgdgmombobogobs s
dodool atggdol dgd39mdom. 3egmobmemmmgo®o
dgomEo 83 bogddgdo sGsbmogl ymazogms godmyg-
bgomo. obog Pbs 0mgzol, Gm3d mgomtofystrml
3960 @oblbgogogds gm®dom. dobodwg dedmbhg-
bogmo yggame gobsdotbgonmo 3760 dmadtgzomm
am®3ol 0ym ©s 3 9o dggmmmaont Ml
86 3gmbos vz Mol mmbgnmby ggm™do.

09M03enEggool
bodmbobanotrn dgdemgmol Jows dotmendo dwo-

8903cm@ygdol  bsdmbob gmoto.

batry B3Crmbyle o 33360l Jgbotrmogmaeb. sthrggm-
Moo dsbomom 030 matomyds dgogbnto
bl 3gdhomoom (Javakhishvili 2017). Ssgno-
boaygmmgonto  3gommon  dgbfegmomos  bobogzy
™30 ©d Jgbmdol 0oozol mEgsbymo bodmgdo.
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hohotrgonmds 3omobmanmannds 33mg3ed oh-
3969, (03 03 O™ 3e0dohncn 3oMmdgdn ©my-
306 ®ob Jgotgdom ™ bonom s moe-
0 0ym. 83ob, 130639 gl ymgmolbs, vobingol
L3g9dHg0d0 bodmabo hggnmgdotogo dcrybols (Al-
nus barbata) dh3eols domgmgdo. 3ndhygbols gl bo-
bgmds gl 0bMgds dbmmmo 3mmbgmbs ©o
0maBbols 39emBy, Loog 3em0dono Jotrommmaeb dg-
OMYO0m FOEOIJONm MO0 S bmdHoma.

H39b0 dmboBgdol asbbodhzoggdmsew dgmeag oég:-
dgb@os 0bs, ™3 dsgmobmmmaoy® bdgdhhgddo, Hb-
30000 Fotdmoagbogmo bagbol Badmgdo. hmams
bobogzg ME3MBo, oy babeols 0o@eldy 33bswgde
Ih3bsto Fyamol FyomBgbotrgms badmgdo. glgbos:
373069 Fyomdpgbotag Ldotmgots (Spirogyra) s
Rbgnomdndygs (Pseudoschizaea). gytowbomgons obs
R0dH0E, ™3 Fyomdgbatag ibggomdodgs (Pseudo-
schizaea) 03 gds dbmmme 0d (yaombgonl Fysem-
boEeggodo, boog Jmodsho bnddhom3dadnmos s
8dnhmd 080 3endodtn m3hHodydgonl (omdmonl)
306130 0bogommeos (Stevenson et al. 2001; Estiarte
et al. 2008). 500b0dbgos vgtgmagg Mmool bermgml (Mu-
coraceae) bdmgdo. 83 bemgml slbgdmds bglhoobds
30303 gobodotrmds.

bbOE3g MOIMTo dSBmhgbomos NodGrv30 bod3Th-
bogmem Jgbodol 3phzgdo. hggbo 8BMom, Fodmols
bobo®dol oddogdnl 8dwga Izgbotrgms bodmyg-
00 boboggg MmOIMTo hoygstrgl. bgdnerdo Focrdmal
dagodgals (Polygonum), boédsgobs (Carduus) oo
gomegogodols (Cichorium) dh3tol  dotpzmmgodo.
306086700 dbg3g 0bgoo bedzgdbegmm 3gbetrgyg-
30l 33960, mambogds 3otlbdsbonio (Achillea),
dodhohome o hzggmgomogo dahohowe (Polygo-
num aviculare), ogseys (Polygonum bistorta),
o6dobdbomy (Serratuala), momome (Centaurea).
439es hodmmgmomo dggbotg botgzgmes, @mgl
036000 5dd0sbol bogbmatgogm bebmmaeb sb-
M o 0gMoemggdol dmbobmamosl doma dm-
38908 o6 oIt gdme.

(Oyol  dohggbgdamgdosb, gomms Iyhybolbs o
030830b9, 3oamobmmmmanné bdgdnedo ogodbot-
0 030 ™39 (Hyob g30dcgool (Polypodiaceae) st-
Lgomds. badmgbos 3 g30dcgdol bdmegoo.

3Enbodgms by3mgdo@sb Jotgspss Fotdmoag-
bogmo dotrggemmabgools (Poaceae) ggogmmoggdo
o bobadgdgmo. véol bamglbo, 86y Jomanpemo
bobgmdol Bydmygdog. JoFomdmddgogdol gobgoma-
90089 IMFIMOL vgcgmag bmim genmdybols (Glo-
mus) b3mgdo. gb bmgm 08kogds domenmeo dmb-
B, 03bg096 bosweggddy o dofomdmddgogdols
30630 06035HMEM00. 3M38mobmmmany® bsd-
0L B0l Bdmzgbos bgmol Jumgomols bodomg-
00, 300 dmtol - Bgpgdomog.

bodotrmggamml  gémzgbamo 37Bgndol g3mbogd-
do 0bobgde 80bodbmo bodmbobmatols mzgsmom
bogrgmo (Bo30mbzmdnmo) mtgobmmo badmgdo.
gl dobogms bofommmdtng @edmzgmagnmos -
Jomdmpobogndo dgmmoom. 333mmg306dd  bobs
Gnbodgomds gobpmo bomspbol 90-006 Fomgo-
do odanbs, Mm3 dgHozmoggdol dmbobangm-
08 mgbogms bmmdmgnmols Godwogbody bobgm-
ool (Dzidziguri 2000), oo betoswbs (Triticum
aestivum) o gdabadyzmogs 30emosbdsdgmmgob
Jo®b (Hordeum vulgare). 6. érglsodz0emols dmbogg-
dgools dobggom (Dzidziguri 2000), o obtMogdm-
0 93Mgmagyg Lotgzgme d3030 (Secale segetale),
h3gnegodogo dotes (Pisum sativum), natgbgemo
(Vicia evrillia), 66 dhygangomms dohgs (Unopordum
sp.), dobgtols dotrs (Pisum sativum). 2019 §enols
03mobdo  bogetmzggmml gémabymo  3Bgndols
Rmbmgddo  OENmo  dgHldmmggool bodmbob-
@mo®ol dogmmbimdymo bodmgdo @edmoigmos
03M9m3g 3MmEmbymds gmbmombebolmbdy sen-
mbd J0emg-d09b0g33s. sbgdym 3mmgdaosdo
363 0dmohobs Moo bm®dsmo o 3ogosb-
dobrgemmabo Jgho. gotos 8d0bs, goboboBdmghs
b3gmmapo (Triticum cf. spelta), sbeno (Triticum cf.
diccocum), yobols sangdo (Fallopia convolvulus),
maotdmo  (Lolium), dgsomgbens  (Lithospermum
arvense), §ofdsopo-bgamo (Camelina sativa), 9b-
bmboygs (Galium), bsgstrdomsds (Chenopodium
album), mb3o (Lens culinaris), atgbgema (Vicia
ervilia), d0bogmols dots (Pisum arvense), b3s6r-
byomo  mgotdwo  (Lolium  persicum/ridigosum),
dMHYygemo g3dems (Onopordum acantium), bodogo-
wo dg&fs (Setaria verticullata/viridis), dyadmbos-
6o (Thymus sp.), 303000 bo3gbzgme (Lithospermum
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dispermum), 3ot does (Anchusa officinalis) oo
dnbols (Quercus) bsdmgoo. hodmmgmoen Jgbo-
€mogeb pdghobmds  bmModmgnmo  bamgbgdol
batgzgamgdos (Kats et al.1965). gotrs doamobm-
M0N0 © SMJgmOmAHebolnto dmbogndgdols,
30fomdmgdgogool  gebzomemgdsdy  dogmomgdl
03M9m3g 09M03mgqdol bodmbobmo®by semdm-
hgbogmo dgamols mmbgdo, bgmbeadzeggdo, 3070
bodgemoly hobotmgdo (Dzidziguri 2000).

06600l Ne 3 gt obo. Omamdy 1330 SW0-
b0dbs, domobmmmmany®o Nl
060bgoml  babols dgaamadol
MORObHmo bsdmgdo dotomsms dgbfogmomos

dgomgdom
3G dgmemmanno

badbérgom bogdotrmggmmb Hotodhmeosdy. gbgbos
J398m  dotrmmoeb o 2035bgmol ymcrmbgdo-
b o bbgs Hodol bedotbgdoob dm3mzggonmo
mMadbymo babol doboes (Kvavadze et al. 2004b;
2007 a,b; 2013; 2015; 2016; Kvavadze and Kakhiani
2010). 6o 9ggbgdd 9emdmbogmgom bogstmggmmml,
o v0bodbnmo  dghomools dgamgody v3z30¢0
33935 ®omddol oé Hogotrgonme. 2012 Fammb
omoBbol 3gmmBg (3obgmo) goombods sbsbonmob
N3 gmbrobo, Gmdgmog O dgmmmaonio do-
bagmols dobggom emsGomEs dggbnto 37m-
Oadol 3ghomoom (Makharadze and Murvanidze
2014). 893am3ddd Mro©om 3oMdmbymds sbogmodds
9L 3mbodbgde oddn3ngs 0dom, 3 dowgdnmo
0ygm mdboemo d3.5. 2370 Fgemo (Boaretto et al. 2016;
Makharadze 2016).

3bobagéol Ne3 gmtmabo pbogommydos 0dogmad,
€3 momddol yzgme mersbnamo bedmo dgbebod-
bogo@od oEHmo, domo IMe3smagtmzbyds 3o
bomp®oo dootmmsn Fodmoggbomo, dogbg-
0300 030bs, M3 gebodetbgdym dogmdstgm-
d0do 0ym momddol 4400 Fgmo. gombmgool dmb
g mobdo smdmhgbogmos 3mbbihmndeool nodms-
30 bols dggmo, m3mgobog Ggbsthybgdonmo dgmb-
o0 Mmame bodimogg, Famonmo Gammgdo, obg
13960. o 0bhHyGMYLL Fomdmowagbl Mmoo ghmoal
306300 om0 bol badmgon s bols begatrdgmmo.
160 800603b6mb, (3 86BNl ymErpsbdo b-
30000 Fo®3moagbomo vg3Mgmag Jomzgomol, omg-
Jobs, dFG0bs o doggonls Jgbobodbogow dgbobu-
o bodmgodo (Kvavadze 2019). pbgooos §ogmmdgoo,

Fomgdo o 30memgdo. dogzemgdnmgdol Hmb-
hbBg o dobs vMgdo sbgzg bodmzgbos Hoblbogdmol
Jbmzomo, dsmo bbyymol domBodotgdol bogmog-
€900l Jogzrmbzmdnmo bodmgodn. goblbegpmtg-
O 0bhHacgbl Focdmowagbl bmdgo gebsdat-
bgodmmo mGgsbymo bsdmgdol doichmbimdonmo
336939, ©mMIgEmoE 30mobmmmanno 9bsgmodal
bodnomagdom ebbmépogmeos (Kvavadze 2016).

b398 3edmhgbogmo mbogobs s Fodmols be-
gmxgo0. 9mobodbgds dgbols G3m o gogbzol mgl-
@o. bodmabos Jpgbotrgms Hmpgdo, Lbgowsbbge
doeobols mgtm s bogbgdo. gobbodmatrgmos mb-
03mRsb (Physalis alkekengi L.), gogbgobs (Tilia) oo
3300bhbols (Prunus spinosa L.) bagmagoo (Rusishvili
2016). gord 030bs, M3 gl mG0zg dzgbstry 3oGao
bo339000, dom sbgsy goohboow LudnMbomm mge-
bgdYdo. MbAHIMAL @edbdstrn boymagdo @edmo-
ggbgoo bagmby® dgoornbsdo, Gmgmérs sbdnbgd-
(003760, Bo6r0dgbo ©d »30dmol o835Ydgd0l
boFobosmdogam bodnomgds. mbhimas dbgzy oG-
a0 ©odvddzngdgmos (Bahmani et al. 2016). bod-
396boems 830gm3g (393030, 396dmm - oo yzo-
3040, MMM s dgtdebog 3o (Giler et al. 2015).

30gmobmmmgo®o dgmmool 3gmggobmgol vbo-
bogtol Ne3  ymmemboob bypm  spgdymo  ©o
3gbFogmomos 34 bodndo, OmImgdoy ©O2E7)-
3900 3 bofomosw: 1) ghemgool J3gd o dom
063303 50 gonmo bodndgoo; 2) oitdogmmol
bodo 0bogool hmbhbBy s®bgdnmo mEgsbnmo
bodmydo; 3) Jbmzomgoolbs o dogmmangdol od-
oo bydmgdo.

0bObaPMOl ymErmbols mMaobnemo badmgdols degmo-

borygnmaon®ds 3odm3gmg3od bodnsmads dmagee
0033903000, 0 M8 3e0ds@ynho s bbgs gotgdm
306M8700 04m 390967600 3mmbHne0l MM sgmed-
bols 39amBy, bowsg 3gdomgmdl sbsbsydol ymd-
0obo. @ogEd 3ebgbo, oy Gmgmdo oym dedosbol
LE3gNEObgm bogdosbmds 3 ggmBa. bsobdghgbms
03MgM39 dMg dEM0bromb 3gtomdn sMbgdhmo
036 ddamz0l 3963mbool Fabgdol aedmagmgbe.

bogdomE oot dobomol degobmmmgoy®ds

3309308 (3obboBmatrpmos 100-dwg d3gbatag) oh-
3960, 63 4400 Fomols Fob osgmoBbols 39emBg 3emo-
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(60 3060Md700 M3 mmeb dgostrgdom,
3OO Y00m NROM MOO s bybhosbo Pbos ym-
q30oygm. bomdmImyzstrgmo Jggbotggdols get-
0, 83 qgogddl dvbdnMgdl sgtgmag dogzomyd:n-
ol dgbzol dzomBy vemdmhgbomo 3omeboggmo
300l - (eogdncol 3396 ebgdo (bp®. 72). (odntomdl
bbgoageMsm HEM3031mm d38gdsLy NFmwydgb,
60ab 030 gl dodomsmeo Bodbmgmols mdn
9304690800 303039 gdImo. mdomo 3emodsdgco
3063900l 8Mbgdmools 3o6go dohggbgdgmos og-
€9m39 IH3boto Fymmol bomdmBmyzstrmmo Fysm-
dggbotrg  Pseudoschizaea, G mdgamog  bodmgbos
3boboMOl ymermbol dobogmado. ols gogho, 3
aobbogmmm ™l 8309 30335L0580  3eadsdn®o
306H™MB700 ROENMYIO00 YROM MO0 0Ym, dEM0b-
IO 33030000003 ©ILHIORIPS. FdEOT00O,
09900l oo emshmBy, Gm3gmog dgostgmal
1800-1900 3. LodoememaBy o Loy aebmaeggdm-
0o 3odm3ZmgNmo vy 6Moboml badstbgdo,
ogd 03 mL Fodmo, dgmdss o goEbzo aedmme
0ym gostigmgdpmo (Kvavadze et al. 2013, 2015).
ddamogdo aym 30fem3mddgogos, domgddo myman
0 3030eM0 08MEIOMEOY, @dD30m8MYdTEO 0ym 3g-
3960bgmdsE. ol d9nbols SemsgmBdy dotomaeosw
bndomdnmo dpgmml 33gbstgammoss. dgmog-o-
mog o dbmmme shyol, Hotoggobs ©d Foggmoal
(OyYol dmbozzgmado a3bggod.

3BobOTMOL ymermbols dobogmols 3ogmobmmmannds
336m9393 ohggbs datgmag, M3 03 O™ o3 G-
30mbdo 3G 0ym @obgomatgdnemo doffemdmd-
39g0d. 0mglgdms bemdmols Godwgbodg 20do.
dmdygogovm dztos (Avena), doto (Hordeum), §3o-
30 (Secale), wmdo (Panicum). dobogzobgb dg3g-
Bobgmosle @ dgd0mgmosk. ymmemsebdo bedmgbos
bgamol Jbmzomol 1eddego dmaim, gbg 0go, dm3-
go30m bygamog (Linum). bsmsbomo oym 8fymon-
o boggoddm bogddg. momddol yggmes gumgommo,
Gogmég bgmob, oby dogol, obaydo Fabomes
dmgdbmgomo o 8o bgmoom. Lol gJomgogmo
00g090mEd Podheg ghew (Kvavadze 2016).

aobgomatgdymo by ymaomoym  dgabmag-
mgmosE. 3ol abintos bodndnddo bedmgbo
Igmbbgmms Boggmols bmgm, bgtols dopymmols-

3ob adbogdnmo Jogmols dbmzomo s mgds. dg-

RH3OIMOL bogdomm oo dobdhodgon 3dmbos,
6o3 (Yg8o 00 MOREmaebo 33gbotgadol
3Obgdmdom ogm gobdommdgonmo (bné. 73. 74).

3oamobmamgogho dgommon badetmazgmmb dhg-
0(HMO058g 39037(H36™d0l y3gmodg dtobogmo
335000 BEEJb0em0d bymmomy®o ©d §bgmemoo-
60 OHMobmzol, o Mmodomegos dg.f. 6000-5000
fomoo (Jalabadze et al. 2010; Kvavadze et al. 2014;
Kvavadze and Licheli 2015). dnmogghol gmol
F103gemdo bodmabo memo edBogdmmo 0ym
8000 §emols Fob (Jalabadze et al. 2010; Kvavadze et
al. 2014), beyane 33060pbmzmol 9bgmemooy do-
0680, bol 30b68o dedmhgbommo megmo 3o 7000
Famobos (Kvavadze and Licheli 2015).

380bmammgon®o L3gdhgdomeb godmdwmnbaty,
Sotggemo gharelb gaod wo dob obazwg vegdy-
™o y39md 60d7do - Indo 13960l mEzsbogs, st
»003o. bol oo dntdgmo mogmoem Pbos ym-
gomoym bogby. hzgbo vBG0m, gl §xddgmo gowe-
4otogs o Fondge oitdomagol dgdwamd dms-
g 3960mEd0, 5b Jglodmme, mogow ©o3hdeemazol
3m3gbhdo. FO3moob @eEImmztomo Mmoo
doggde 9ol dagd drogdatag gggwe bogob. gb
360l ghHamols dmEomgdo, bogotdgmo, dbmgomo,
700, booEsbsi vemgdnmos bozzmgso bodydgdo.

ol g30ddho, M3 bodogg doggomgdnmol hmbhbdg
Bodmzbos mogmoby o bgmol Jhmzomols 6o3-
900, boymal, rmd domo Lbgnmgdo gotros-
30emgd0l dgdga goobzogl mexmom gozmgbmomm
bgemol Hommdo, Moy EbEHPOEIos hmbhbdy om-
dmhgbomo maggemmaebo dggbstrggdols dhzthoms
0 BPH3M0L dogzhmbimdnmo bodmgdom. dogge-
@O0l Mmoo domBadotrgdols sbogmmzgnyto
R30Jhg00 90bodbymos dggmo gagodhobs oo dgbm-
3m@odools bodambgdol FgbFogmolsl. sbobonmol
g mbols dobegms, bosg bodogy doggomgonmols
heobhbdyg smdmhgbomo mogmmols bodmgon ol-
OpGg0d, 83(H30390L, M3 MORENm domBbedo-
6900l HE8oEns Lodommaammb Hgtoghmedosdy
193000, 030 ©0FYm sMg 360b2omb 3otz
90939009, 3" dgrgdmms 39gbato Fgmhipab
bmb o gl dgomoo dmazoos sMgnm g boy-
3nbggoodwg (Bitadze et al. 2011).
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h3gb Bogt gobbogmygmo ™o védgmemmaono
dgamols mtaebymo bodmgdals dogmobmemmao-
6o LB3gdHhgdo bodhomadsl odamgss, Nd3otggmal
gm3moby, 8mgoaobmm sty d60bzoml bobols
3030 o 3PWHPOI0 wobedxndal dg-
bodrgnmo boggato. JEgbotrggools gimmmgos 3o
3006086l gotydm Sotmogdol Poddego 3madm-
BgbHol moz0bgdntndedy. dogomomow, gl skl
3m0doho, Sobmatonogmo  dbgmo, boswoogol
(H030 o bbg. 83bmsbogg, Gowasb st ggmemmans-
60 dgamgon dogdetgmol bogodmagmml hgto-
HM00l bbgsslbgs hgaombls s geblbgoggonm
303bm3ghHGogm bodommggody, oby dmols bbge-
obbgs Latpygamdo, dgbodmgdgamo bogds gont-
3396 oMo dobpm dmobs o domol 3emadodndo
306m0g00, 80839 oEa0bogl vMy d60bemb
babols sadnsboly badgnbgm Logdosbmdols boboo-
0 dmdbe o7 08630, Jdmo (HEWLOENYO, 303 7bo-
39309, 30mgmghe, Lodznbsmm badnomgdgdo
01 30 YMEBO35YOJO0.

OMam&E 1339 900b0dbs, badbmgm bagdotmzgmmb
3o0dmdmols skg d60bzomb bobol dgamgol dog-
3190030900 3m©00b0b, godegboly s mmaemEmsl
gobrmbgdo. 835mgdb 3mosbols ymmaebo yggme-
B9 domom LodommgBgs gobmoggonmo (H: 2289
d.). 3gaMo3bol ymMemsebo dwgostgmols 2100 dgg-
By, omaommasbo 3o - 2000 dgHedy.

30b0dbemo ymerbgdols dobomols 30trsdgbmds s
3608369emmMdS 0domsg v0blbgos, Gmnd o sthyaed-
(0900l MEEebymo bodmgdols gotws dgdmbabymo
5 3d3m33mgNmos 03Mmobogmo @obsdstbgdi-
0 Bodogn, mdmols dogmobmmmgonto bdgdhto
79360 Bybieo sbobogl dgommdtng dgbetrgy-
MO, FogOmM0msE, 300060l ymtrmbol (da.7. 27-
25 bb.) Bgdmbzgzodo, Snédamols moggemols bdgdnegdl
09360 boghomm ogdal  gebedetbgdmmo  boswogol
30a0bmemaog® b3gdH®meb, oy 0dol bodbagl,

M3 gls MORME SEFOIMOMNZ08 ©O 36 dmHebo-
a0 bbgs ggombosb. gogbaols (Tilia) dpzols dsca-
(33900 bodmzgbos Mmamy meggmol bdgdhdo,
0y 3m0sbols vy dG0b2oML bosogal dsgnobm-
amgon®  b3gdh™do. Lomomdmyzetrnam  (mgtdm-
RQOEYN0)  FIOOMRMMMM39D  bgdEgbetrgmegsb,
Omambg Snoggmdo, booog moxmo oym, oby 0d-
MHMbogem booegdo, 3oEb3ol gotws sedmhybo-
00 GEbools, dgbobe o Foggamols dhzato. gl 3o
0dsls b0dbogl, “m3 vebodbymo 20900 Jmosbol
4mrpbols 06g3m03 08MgdME©S. 76 5¢bndbm
0bog, M3 ymombols 30bbhHGTdEosdo Heddoego bob
dobogms oym  godmygbgdymo.  absitdomsgo  3o-
g gosbytymos bygool bogdsmo oo Bmdol
OMOJO0m, HMIMo0E 0dgbom Jo6as© Jgdmehs,
m3d bols BghoE 3o 06 oym ogotanwmo (Kvavadze
et al. 2004a; 2007a). dg3c0s sbgzg bl 3gergbols dog-
€mbgm3gmo 3o6gbdndnbol meérgogdo.

RMOM38b0 (Yol 9GMbgomds momddols 2300 dg¢)-
6By @abhntogds 03 domebmgbgdomag, ©mdmg-
00 Sbmmme 83335M0 Hyol giambobhgdobomgobos
dobsbosmgdgmo. gbgbos: hyol doc§yge (Fragar-
ia), godoodomobs (Valeriana), anoddoto (Symphy-
tum) s bbg. dbmem gOLMMBMMNMM3D (Hygdo
0B3Gogds 93Mgm3g Hyolb g30dds Jomsdyts (Pol-
ypodium vulgare) oo a3gmmol gbs (Ophioglossum
vulgatum), Gm3gmmoms bdmtgdo 3Evgmosd 3o-
mobmmmgon® b3gdn®do. 3mEosbols dmols no3-
€ oo 3ommmodg 530830, bodzobe s bmdal
099 6o gmgoaogm, Gog, gotos Foffzmgbgdol
3H3ol oo GomEgbmonbs, sbhnthogds g30d-
6o dotgomopols (Botrychium lunaria)-o edthogo
L3MEOL BMLYOMBO0m. v30gHhez3oboodn gl ag0dhe
0ddbsbnsmgdgmos bmégo Fofzmgsbo hyggdol-
»30l s mebddgdmazg Boswogol doenobmemm-
3076 B3gdntgddo dotrramadol b3megdo ymggem-
m30lL dg3®os (Stuchlik, Kvavadze 1987; Kvavadze,
Stuchlik 1990). got@o vdobs, Mmamég mexendo,
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0byg @obedotrbgdnm boswogdo dErvgmoss c30830l
bols dgerdbols 3ocrgbdodyemo prégrgde. Gog 8gg-
bgds Fofzmabgool hyol batrhygmb, mMosmgmals
JoBg, Loog dm3mhgbomos 3mosbols ymeres-
Bo, omgl 0go 36EgmEgde 1000-2000 3. bodswmeols
sthgoendo (Maruashvili 1970; 1973). potom Bgdmm 3o
bdeE3G0 o de3Y®o Jgmmgdos. @obbogmmen
69a0mbdo ool dogdbodoay®o bodosmangs 2850 3.
(B0 Bo303tm007). 30©0db0ls 063303 SObgdMODS
OFOMOGOTYIO SEROYd0, (roasb b0dydyddo be-
3mgb0s (Hgbho@hado 9dgds shgme (Arcella), G-
dgemog dbmmme Fymosb baglbgddo 36pgmoagde.
1bd 900b0dbmb, rmd Fomdgoo domenm bylihosb
3m0ddine 3060mdgodo vMbgomdb.

Oygob oGbgdmdal dohzgbgogmo d93tnd datgmay
RoM8360L ymtmebdo (d3.5. 27-26 bl.), Gmdgmog
dgootgmols  2030bgmols  dmmopmby  (3m©esbols
gobrembol badbMgmom ©d PRtm odem dagn-
moby). 30610300L ymEbols Sogmobmenmann® b3gd-
0690380 3mE00bslmeb Fgostgoom a3t dghHoo
bomdM3mygatnem dgbotgms dpHzgdo. gbgbos:
dgandzo (Lelkova carpinifolia), 3s3seo (Juglans
regia) dnbs (Quercus), Joxgwo (Fagus orientalis),
ogms (Ulmus), gogbgo (Tilia), égboes (Carpinus
betulus), 2ogépbows Carpinus orientalis), hoo-
a0 (Salix), Intrygsbo (Alnus) (bpé. 1,2). daghyob
9 9396(Hgo0baeb vmabodbgos mbowma (Corylus)
o 0Bog (Buxus). boobhghgbms ol gaddog, GmI
ho@obgdgmo ghamobs s bbgs bol 3mbbgtndgool
3o mMasbnm bsdmgddo gebobodmats dn-
bols, 5303300 O 300l bols Igrdbols HErwdgoemy-
6o Maégogdo (Kvavadze et al. 2007b; Kvavadze,
Kakhiani 2010). gmommmasbo  @yolb oGbgomaosl
0d(h30300L vbgzg Hyob g303cgdal Ldmmgool dm-
dmhgbo, goblboggm®gdom 30 33036 aggmol gbs
(Ophyoglossum vulgatum), Gm3dgmog, Gmamég
1330 900003bs, mgl dbmmmo dmols gggos bo-
Foedo 08Mogos - doemomdmsdo 3030 3mmodo@nto
30(mogdol godm gg botmdl (Grossgeim 1949;
Fisher et al.2018). sty 060bzoml gdmdodo og o-
LT MO o Sothmdnddy Bnhyzgmmgol
03M3y  bymbogdaegdy  dawHadamo 3980l
3ol smdmhgbs, GmIgmog 53060300l Hosbmsb
3930b0bgmool sGlgomonls  3g0mos.  gobbogmnem

€9a0mbdn Imagz0009000m hogots 5306360l (Hdb
R3b3960b godnmemas. (ool Eobomadgool dsgmobm-
mmao&ads 33em 303 8atmag shzgbs, M3 vy
060b20mb 3gomodo otogbols Hdol badotgdo
nbobs o bbgs g3mmmmzbgdols (hyoo nym ©soge-
éneo (Messager et al. 2013).

o (gm0 0ym d3.5. 27-26 boyinbygddo gaetres-
bol ool dosdmgodo bomgdadol Momogbmos,
030893 9Mbgdmdl 3sbgbo. obgmosbgdols 3hzcol
dmbofFommgmds demmobmmmaoy® L3gdh®do, obg-
00 bemgmb bogdomo oo Gomogbmds, hmam-
GoEos bogbaddo vMbgonmo bmim ggmammbndo
(Geoglossum sphagnophilum), mogs© bogbgdal
bodmgo0, Hobdopp®o 8d9ds vbpgmel (Arcella)
bodmgdols 9Gbgdmds, Mmdgmog v3thgm3y bagm
bogbgddo 60bos®mmol, dogmomgols (Begens and
Meisterfeld 2001), 603 g3otogbols ymérmbols do-
©0dmgodo §omdgo0E Pbs Yymaomoym. 33303
03Mgm3g dhggbs, Gm™I bogbom oxstpmo oym
030 gm39 Yy mbols dgaytomols yggme oo Bm-
dols gao (Kakhiani et al.2018). gbs 30 0dol 6odbogls,
€3 gobbogmgm G9a0mbdo 03 mb nathm Igho
bogmgdgo0 dmmoms, 30060 mal, 867 Jmmodsdho
706m boydhom oym.

3boenmanntn dmborndgoo domgdnmod MMa30M-
ol gmrpmbols dobsgmols 3ogmobmenmgonto 33mg-
3060, MEMEOE 1339 900b03bs, MMMl yme-
0obo dgdetgmdl 2000 3. Lodsmagdg o dobo
30d3mgdo LEMMOS® PHYJme. OMEMOE 3369353
oh3gbs, (HoooFyntl otazmog sy 6M0bzomb
93mdddo gmmmmzgebo s Foffzmabgool dghgnmo
0y 03 gdMmES. @oMos dmbodoyen dzgbotgms
3(H3c0bo, 9dsl InFdmol 0d gg0dtgools bdmegdal
00 MOMEIbMOS, MMAMIdoE 0BMYOS RMo-
mm3zebo ©d Fofzmazobo hyol Lotnygamdo. dHode§-
gntol bodotrgdo Ggbodenms adomdgonmo ymazo-
oym beoghom 3emodsgol godm, Moy abhntogds
Ih3boto Fymol Fysmaggbodgms bodmgdoom.

oy GO 3oMgdm 306Hm0g60 dMbgdmod 93 MM
dgbbgmols 3mgddo, 93889 Ighyzgmgols bodmbeb-
motygool - mobgmol bgbobs o gmdstgmol
™Ovbnmo bydmgdol 3ognobmemanndo dmbsgg-
3900. gb MO0 BIMbobamatn ymérmbgdmeb dgws-
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69000 RIGOM EOddI Lodommagddgs. mobgmol
Lol BedMbobmmadnl bodsmegs 1800-1890 3. no3-
6 O30S FMOdMgmols badmbobaatoly dogde-
9mMoY, OM3goE 06 demgdongds 1600-1640 IghEb.

mobgamol bg®o dogdstrgmols mgzobogem bad-
368630, Lo, Hmamig dobotgzo, 08 gds Rod-
30 0 bmgo. 83 Hodob dHyg 396MaOss sbobymoe mo-
bodgtmag bosagol 3ogmobmemmann® bdgddhdo.
603 999bgde vy 6M0bemL bobol 3gbgdols b3gd-
OGooL, OMImgdog IHagem-smogdbol  Jnemincol
MmObgmos, dom bym bbgs boby sdgm. moom-
Jdol yzgme 32 godmzzmgn 3omobmmmmann
b3gdhHdo Jotrgess FotBmoanbomo Bmmmm3sb
33gbotrgms IH3g®o. 9goE MB0babhgons Gbogms,
dnbo, Foxgmo, dxthysbo. gbgowss Hyob g30dcrgdo
3oeadnéo (Polypodium vulgare) o aggemols gbo
(Ophioglossum vulgatum), ool ggodérs (Pterid-
ium tauricum), 330dcnds (Asplenium), Godengdog
©0dobdlodmydgmNd  RIMMMBMMEMZSbo  (Hyol-
030, Fofzmzeb Hygdo 0BdMgds az0dde dodas-
oo, Il bdmergdo smdmhgbogos domemmeo
gamol Gotol bgtgmdo. hggbo vBGom, gl odom
50bbbgos, Gm3 gymb dotomspso Fofzmabydol
Jmbedrgme@ b3strmdmbab. 3bmdogmos, Gmd do-
0 396 Jobo G ™m MBS © B30I 036170,
30000 RMoOmm3bgool dgédsbo (llvessalo-Pfaffli
1995; Fichter et al. 2004).

000 Je0dsdntn 306md o0l godm dmg d¢0b-
200 g3mdsdo mobgmol bgdo 3otgsm oym smzgo-
Lgdmmo. dmbobmmgmool Loddotmay boidomo
oo Pbod gmaamoygm, GeBywsy dghy3gmaol
Ogmdg 9Ghdgmmmaonto dsboms, oby degmobm-
maonco 1B3gdhgdo. of doFomdmddgwgde bog-
dom@ ddmogton oygm. gots dgbmeogmgmdnl,
35030000600 0ym dgdomgmdd s 3g39bsbym-
00, 000 gddn boOIMOY 3030eM0 O Mbogmo.

3md0mgomol badmbobanotoly (da.§. 33-27 Lb.) mé-

3obymo bodmgoo yzgmoby yhomptooss dgb-
Fo3momo. 38mobmmmagngdom 3odm33mgnmos
30@HIMYo  Bgbgon,  Fgbmdgdals
0gdmo bodydgoo, Ledgybgm mE3mgdobs o

08()5300000

Lomogbmgdols dobogmes, bodetbgdol mégsbnmo
bodmgdo o odcego Fucdmol dogmogbo s

bgamboggdzeggooly doboams (Kakhiani et al. 2013;
Sagona 2014, 2018; Messager et al. 2015). é&m-
3O 1339 900b03bs, dmdstgmol badmbobamatn
dgostgmols 1600-1640 dghol bodsmemgdyg, 0go
3obamoggdmmos dmol bodbtgm ggéomdnl bg-
mm3bn® Hytebgddy o gl dobo mobodsgho
D0Ygmo. dgdmdbgbomo hyols doboggdo 0BEM@gds
ool htroomm ggudmBogogobs s Mo3trm dogmogm
0aomgdBy.  (hygdo Fofzmabgdo  mdobotrgol,
07330 dMg ¥60bomb gdmdol dsboms gzohgg-
Bgols, ernd gobbogmmem Grygzombdo bigam bbgs Hodol
dp0botggmds Pbs ymgomogm. ©eg3ebgmmo
Fof3m3bg00l  vgomBdy 0BG ogdmos  Gebomm-
BOOWM3ebo gy, GMBgmBog EO3OEITIOYI0
0gm 3gmbeos Gpboms, Foggmo, mgme, dntysbo,
30300, mbomo, 393b30, 203MEbome, HbMogo o
bbgs qymommmgzsbo bgdpgbotrggdo. domobmenm-
306 b3gdh®gddo aabgogds obgmo Lomdmdmy-
3060 bgdpgbotryg, Gmammogss dgmdas. 0go
3oboboBmghe vghgmzg ol bobdotdog (Messager
et al. 2013). pbd 800bodbml, M3 rgls dgandaes
bogotmazgammdo 500-600 dg@pdg Bgdmom ot 0b-
Mogos (Kvavadze and Connor 2005; Fisher et al.
2018). ot dpHztol 3o6Egmgoolbs, ammmmge-
6o (Hgob 0ELgdIMdSl dabintgdl hyob gzodérgdols
L3MEYOOl oo GVMEYbmds. dotomopso glg-
bos 3390l gbo s 3omedy®o. dobemodo mbgo-
00 Fot3moagbomo sbgzg bgdpgbotgmes dgirgbols
O60Jgom &0 Préggd0. s0dmhgbogmos 3ol do3-
O™bBmgdag. Mmamti bygmbogdzoggool mmas-
b0 badmgool b3gdh®gods shggbs, gmostrgmdo
3960 04m @ebz0motgdnmo 3g39bsbgmosg.

®00O O bmHom 3eedshgtn SoMmdgdo bgmb
ITymo©s  0bhgbboynto  dofemdmddgogonls aeb-
30006500, 0mgbgoms  bmGdmgnmo, Msbdyg,
3oMEd  3omobmmmaonto  dmbargdgonbs, 3gd-
93990l badmbobmedBg smdmhgbomo nsdéog0
bEdgnObgm MGIM. Mmomddol yzgmo bodgnbgm

bo&dmgnmo,
60309b0dgd0 960l smdmhgbogmo bogmmbols bed-

m®3dmdo  0bsbgdomd dbmmme

g0, Moy Jobogd bmggmgdl gbagotmgdms
(Messager et al. 2015).

(0ygdmotol ggamo (d3.7. IV smobfmgymols 3gm-
6y bobgzeto) Pucm ©odom ddbmmyhné bo-
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doamaBg dgosgmol s bogogdoggdo (Gmamb
10330 ©0060dbs, dobo  sdbmmydhndo  Lodsmangs
1450-1500 3. o gobmoggdymos g3gdm Jotroendo,
29060 Fyotrml htromm-obogmgmom). o om-
dmhgbogmo s Jgbfegmommo bado ymbembal (yme-
mobo Nel,2,16), bbgs hodol Lodstbgoobs oo bo-
dgnebgm m&3mgdols 3oeobmamanndo dobogmols
dobgzom (ymbrmobo Nel,2,16) wagobogds: vty
060b2omb 3gtr0m@dn mg3obogmo Fogmobs s
Gbomol hyol sgomol 0bégdmos gotmm-
RMmm™m35bo Yy, bowsg mdobomgdms dgmdge
o Fodmo. oépomy oby dghg 0eMmmdgdo 93039
393b3L o Mag3ebl, Hm3mgdog gl gebbogym
9a0mb3o boghmmo o6 0BG EYds. o 0bRHYEYLL
0§393L ol gogdho, 3 NeZ ymerebols @obsitrds-
@30 303900l gosbyzsdo godmygbgdymo oym
dgangdaols 89303900 HmdHgoo, mdgmms dpztol
doME3mg00 396MadE ML ogadbotgdymo ym-
bol dobogmado (Kvavadze at al. 2004b). ymerebgd-
do hodebgdpm ducdgmdo bmtomagnmol godos
smdmhgboamos sbggg Fodmol bogmaol badmgodo.
0bob0dbogns, HmA gobbommymo Mggombols sdg
060b2omb  3gtrnmEols mgmeofystmls bodmbeb-
oMol 13969030 bodmazbos 30Bmommnmew bogn-
o Jgehgbogmo Fodmol baymazol oo Gom-
gbmds (Gabejishvili 1978). gt mmamommmgsbo
Oyobs 0Mbgdmos ddoi obhntmads Hyob gz0dcrg-
30l bL3mErdl LodMszmmom, goblolgmgdom dg3-
600 330360 azgmol gbols bdmgdo.

ol 53090, ™3 G9a0mb3o Mdoo Jemodshol gedm
3000 04 go3M I oo 393960bgmds, sosl-
OO0l vatgmay bogozdoggdol 003830l bododbdo
F9Odcmoo hodobydnmo mgobm (Kvavadze 2011).
d399m gdotmmols hgbodhmednodyg, dhizem-otodlbol
396omEobmgol gl Godmomo dodMzgmoos go-
dm3zmgbogmo. 3bo@os, (M3 d83d30bm30l Hodeby-
e 0306mb 3gmbs bodgoorobm obodbymgds,
€030 30b6mb o ddodl mgbeg 0ygbgdgb go-
b3 3o 3mmmgoddn, Gmamtg bogbol ©sdfg3
Lodpomgosb.

J399m Jotommdo o 0bhgigbl 0fgg3l of @e-
3m33mgnmo  badmbobmomo dgdggools Lodsmbo
Nel. 0go gb0gogod 03 mzombedhobom, Gmd
OMameE 3MEosbol ym®mebdo, ddog, doggewmg-

9l oo §PG3mom moxmo hoshobgl. meo-
ol 3ogmobmmmgoy®o b3gdhto 3o Momegbowo
300k0s, d3gbatrgmes Hadbmbgdol oo bos 3o
IHOIYO0 39 GM93MMMR0 T bozombgdals go-
3m3mgbols Lodnomgosl odmggs. bogoobols oé-
3303 03MEIdMEY  FOOOMBMNE™M3360  (HYg,
bosg mdobo®gdms gogbgo. gogbgel (Tilia) got-
o 0BMogoms ggogzo (Pinus), 3ogswmo (Juglans),
mogyobo (Pterocarya pterocarpa), dnbs (Quercus),
oboo (Corylus) s gbéopysgs (Lonicera), sa-
69,3y 3303600 aggmols gbs (Ophioglossum vulg-
atum). hodmmgmom dgbotgms dobgogom, -
g 0G0bzoml 3gtomodo, boyotobol otggmog
30350 306Md500 350 mMmb Bgost-
300 BOM MO0 S bemdHom Yo ymazomoym.
00030l bodmgdo semdmhgbogmos doggomgdgmols
hebhbol momddol yzgamo dgemBy, Moy megmom
domB30tgdsl  vobdntgol.

dos Jobomdo vebgdymo badmbsbmamgdols -
adg6hHYsl, Bogotamel, yomamol gmol
(860 gmols MmERMEO), d3o3bgmadol, gtelzmosbo
3meoL, 89003t o0Le O EmMmMeNGl bodotr-
bgool degmobmmmaoydo 33amgas dbgzg ohzgbgols,
03 IBH3zob-0cgbol 3gtomodn Jemedody®o So-
OMOO0 PBOM MO0 5 bmdHom 0ygm. sgog oG-
dmds Fodamols, dgemgdzolbs o moxbols dhyggdo. o8
3960md0 go3MEgmIONmo 0g4m d3tMgmag Fommol
(099900, boag INErysbo s Mogebo 0BG EIdMD.
28O 8gdoradgm vEa0mgody 3MEgwEyom-
O RIONMRMOHI™Z500 (hyg, IgemToi Foomb,
Ebomol, mgmols, Foggumb, dgendgoel, gogbal ot-
3079 0bg 33067 v©EOE0 §303d. bFmM 3 (Hgggo-
Jdo 08Grg0md 330368 gggmol gbs o 30amady-
0. dbemmdgdotyg dmol Pt Jomom Jgondby
1330 130830L (hygg00 0ym, bmmm Jomsmdmsdo
- bmgdo o badzo. 93 3gGom@do Bos Jotmendo
30630 094m @obgnmotgdnmo dgzgbsbgmde-dgm-
3006gM0B0. 3G YMOL MOEMEMIL SO Jgmammgon®o
dobomom abhntgds, M3 m3z0bml Logmapm
©0b0dbnmds dgmbos - mzg0bom bogby m®o Go-
H™bo 3mmogbgdnmo oym bogntmbgzgmby. doom-
b ghmo bognhmbgzgmdg om bm&dmom
bogby mobols dpédgmog (Kvavadze at al 2019).
5bobodbogos, ™I 33mog atdgmogdmos dog-
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3omadmobmgol dntdmom m30bol hodebydol
G000, MoE omemmendol bododbol dobomod
ohzgbe. dgggbobgmdnls sbgor 3dmog® gobzomatag-
38l 30 bgamo dgnFym 0drmobogmads mdomds s
Boagom 3emodsgnéds 306mdgodos.

dMY 6M0b2oml bobsdo IMdMOY gogtdyams
dob dgmbag bobgzetdog, mEgbeg Lodedmgg-
mmb He0hmEM00dg smdmegbos sbomo Jgmapy-
6o, bobgmom 0ggbnto Jnmdnms. 0go Smdm-
hgbogmos dggbols dmogmBy, Lowog goomboms
03 3gGompol Modwogbody ymtmaobo (Gobejishvili
1981). s dgmemmaondo dmboggdgdol dobgogom
9L gmOmbgdo motomogds da.§. 25-22 baygnbag-
d0m. gl dgEgbol 3emehmBg, mdgmog dogde-
Grgmdl 1650-1800 dgied bodowmemgdy, 3639 god
dgmmgdobmgol odsbobosmgdgmo dogmobmg-
6900, Semagmb 0hagzmog 30 08MYdS Fogzmol hyg
(Kvavadze et al. 2015). bggpddo sbgzg semobodbydes
bpdomdnéo  domsemdmols gmgdgbhgoo. gbgbos:
okyol by, dopomdmols dgbs, domomdmols byig-
Pbogo, ogemo. od 930360 3e0do@ntn 306md o0y,
30363 0ggbnto Jnmmbntol émb gl Gggom-
bo by bbgs dggbotgymmonm oym @ogstrnmo
- 396 MOES TFIOMMRMMNEM35b0 Yy, bowsg 0B-
Mogdmod 303b30, Grbomy, dgmdge, mgmy, dgbe,
fodama. of argmaap 08G©YomS, mBgmog Emb,
GmamE dgmdss, domomm dmodo 396 botmdb.

0909bG0  Ipmintol oMmol gmhmbgdo be-
bodmEgds PRt m 3gho 0639bHsM0m, mIgmbeg
303300l 0(Hbbab. gots dntdmobs, thm-
dgemdog Logdgmo oym, ymtmsebdo smdmhgbogmos
bgamobs o dogmol Jbmgomol mmagdo, bols yyog-
00, N300, Logdtdgmo, NOdMV30 oMM, HMa-
030 boddmmol otrs bodzntbomm dggbotrgg-
00 04m 3mmo3badnmo. 06033930 93fgmay, ™I
03 mmb dggbols dmonmBg  @ebzomotgdnmo
0ym ddmozto doffomdmddggds. gots dgbm-
dmgmd0lbs, 0dEGMmobogmo saommdtngo dm-
bobmgmods dobgaos dgdomgmos-3939bsbgmasts.

8090 39 (g0 gdmgel, GmpmdE 1339 seo-
6036, 30g3nm3bgod MmgmE0Fystriml (boetdsdy-
30) ymbrmobo NeZ. dobo mGasbymo badmgonl 3o-
obmmmgon® bdgdhtnddo dg3tnd bydegbstrgme

dh3060. gbgbos: Fogggamo, dgbs, Gbogms, mgmso,
mbogo. 306asoss Fotdmoagbomo 33036 3oms-
FNE0be o Hodgmsl bdmegdo. gl dggbstrggdo ©s-
dobsbosmgdgmos getmmummmmasbo hyobomaol.

8boboM0l  ymbrmobo,  Gm3gmog  dgostgmals
omaBbol 39mBy, sédgmmamaono dobogols bo-
B9930mB)  moMomEgds  09©gbM0  FgEnhHcol
3ghomeom (Makharadze and Murvanidze 2014).
00MIMOMbTYM3Bs 9bsgm0B3s vhzgby, Gremd ymer-
b0 dgg0mmos d3.7. 2370 Ggemb (Makharadze 2016).
30gm0obmamaonéo dgommeom  dgbezmomos 32
603730, (rdemgdBgE vedmhbos Hedtegn dggbotols
3H3960. Hogdbmbmdoyéo bos degmdg owos (100-8g
3o Igbotobs), Gmdmol dobgogomog dgaznd-
@0S 303500 PYOM®, (103 dendBboly 39emBg 3emadado
BOEOMYO0m JROM MO0 S bmEHOM 0Ym, 3006
9l 5M0b. Lomdmdmygatrgmo dggbotggdols st~
09, 3 3060l dobdnmgol vatgmay doggomy-
dmemols InEemol 96930 smdmhgbogmo 3o6eBodymmo
g0l dGogatols (Trichuris trichiura) 3396 @Ebgdo.
OG0gacl, Gmamog  8m3bodbgm, bbgoazotowm
OOM3037m ©8038000boE HFTMEYdgb, e©asb 0go
gl dotomoom bdbégmols mdowm d399690d0s
393MEIMYONE0. MO0 3e0dddhno 30mdgoal
3OlgdMd0l 306go 3oh3gbgdgmos vgtgmay dh3be-
60 Fymol boomdmdmygotrgmo Fysmdggbetg Pseu-
doschizaea, G3gmoE bodmagbos sbobaymols yme-
bols dobogmado.

obog 9oy 900badbml, Gmd sbsbaydol yme-
©obdo smdmhgbommos bgmolbes s dogmol, 86 domo
batgzom dmgdbmgomo Hgdbhomo. godos 8dobs,
306390 bddm3bo o goblsdmatrgmo mgdols
Bodmgodo. ghom-ghmo ghamol d398 dmmogbgdnmo
0ym m0xmom bogly oo Bmdol bol dnddgemo.
8030l bydmgon smdmhgbomos sgtgmag yzgeme
doEgomdnmols hmbhbdy, Moy mexmom dogBe-
Jotrygools sobiytgdl.

dodoboody, dobogmols sbogoBolbs o bobmgBol
boggndggemBg anbgds, M3 vy 6Mbeml 3g-
GomEdn momddol dmgmo bodgbg-2038bgmo, Jo-
O © g399m Jobommol Hydohmedos Hyoom 0ym
00300, v3sbmeb, bodgbg-zo30bgmals dmgddo
0ygob go3tegmadol Bgos Lobmgotn dwgdetgmo-
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0 osbmmmgdom 2600-2700 dgh®by. magl 30 buy-
do3eo Fogmol Hobddggo Hyob Ggmodhnto
bodmgdo gdmdhgbogmos dbmmme 2300 dg¢dy
(Arabuli et al. 2008). s30¢hm™d, dgbodmgdgmo bogos
0dobo go®oy0, OMA vy 6G0zomb 3gtomodo
0ygob Bgd Bmmo 396 mmeb Bgoatgdom
Bmgoa 300-400 dghtrnom Bgdmom 1bos ymaogmo-
go. 6oy dgabgde Fofzmaobo hyggool bodnygamls,
2600 gmobs o 2030bgmols bbgs doogodg ogo
3obamoggdmmo oym 2300-2400 3 ggotrgamgddo. bo-

300070M, 03 EOML Fof3mzbgdol 3ozt Egmgdol
ROO®OMO0 goEnmgdom Ndm d3oMg 0ym, 300-
€y GOOMmZbgools, 3ogted Na3tm oo 3bnd-
36gmmds  3gmbos  Lomdmdmyzetgm  ggetmm-
RMNMm3bgdl. ol gogdho, Gm3 dgandss, Jo3omo,
O30, Ma3bo s 3980 0B8Mogdmos 1800-1900 3
bodomemgdog, 0dsdy dghyznmgol, md LudbGgm
bago®mggammdo vy d60b2omb bobsdo Jamods-
00 3OEOIYO0m NBOM M0 YOS YMROTOYM,
300067 bogotmazgmmb bbgs saomgddo.
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h396 og® gobbogyem 3géomdo (d3.§. 33-22 bb.),
O™M3gamoE 0000 ©d bmphom 3emodsdhno dotm-
09000 bobodmmgdms, vodosbo Lobamogds s
0m30LgoL dopamo Jmol vEanmgolb. gl 3trmigbo
d030botgmdly hmamti Logstmggmml hyto-
HM®000Y, obg dogem v30gM3og3sboado, 3o330L00b
héromm boffombs @ dsbenm  spdmbegmgmdo
(Connor, Kvavadze 2008, 2014; Connor 2011; Sagona
2014, 2018), Gr000350 80b0dbnm ©omdmdsl genm-
30e0 boloosmo 3dmbs. gots Jows Jotromeno-
Lo, 9 dgmmmagon®o dobogmols dsgnobmmmanydo
33930 dhggbgdl  dofomdmddggdols  ddmog
3ob30m06gdl Lodbmhgm badotmggamlb dmols do-
0o B8mbado. Gmamg 90obodbs, 0d MM oy-
£g0®030 domol mebodsgno momddol yzgmashb
(hyosbo ogm. oy Gmgm® sbghbgdms ssedosbo
badoFomdmddgom danmydal Hyobasb godmmes-
30bme3emadsl, 830l Godwgbody bytbo SEbgdmo-
0. NF0badgbo gl ogm Hyob doboggdol gosfge.
0309630330600l Hdgoobs o bbzs ggmmmgaondo
360amgool  3omobmamann®  dsbomedo  babdo-
0 ggodbotogods bobdotols dogmmbimdnmo bsd-
mgool vebgomodom (Connor 2011; Joannin et al.
2014). Logetrmzggmml gombmgmoggoym dobomsedg
34O Ebmoom, LodoFomdmddgom dogomols dm-
bBMO3god bgdmEs ©o g brgds dgdwg-
30 39mmEom: 036 omEs ghmo oo Bmdol by.
Jg30ama3 83 byl 13009dbab 3oEbmb s 93 gBom
ohgbbgb bobdo®l. dmbyameggdym bobbog oc-
3ol Fmogdobgb ,ebmb’, Gmdgmog Gmam
Om3mbodo o b3y Rgmatvgopmo  (Hg®3obo
oegbog  odbgomdls (Ukleba 1967; Chubinishvili
1984). 03sbmabogg, hyol gohgbgol vty dG0bzemb
bobodo dghommnegool @ebgomo®gdsdsy dgnfym
bgemo. 8ol 3o6go dogomomos mobgmol bytob
bodmbobmo®By smdmhgbommo mommbols gpmo
(Gogochuri and Ordjonikidze 2010). d¢3306-otod-

Lol 3PEETOOl EOmEbogmo gnmgdo smdmhg-

Bogmos vmdmbogmgo bodetmzgmmda (dgamgon
- Jamododgoo, oommonbo, 39z2360bbgzo, dG@sdm-

60). SboEMa0TMo 3100 bodmzgbos bmdbymdog
(Gogochuri and Ordjonikidze 2010). baobdhghgbme
ol 030d@Hog, ™3 9bsbondoly ymérmbols HBstrdedoc
LT dmgcom dmcrgobs o no@olol c3oEtgo-
B9 03356000 Hobl bg&bols 3300, GmImomsg ©o-
0 dmgdo snbgébs (Makharadze et al. 2016; ©.
dobotdg, 893060 godmEgds). megsw bhgbboydo
dofomdmgdgogdols gobznmotgdsdy oo gozemg-
bo 0gdmbos dbggg 660b2ombasb ©odBoydnmas
drmdols 006r00xddd, “rmgmmogsd: mmbo, badgs-

™o, 390 s bba.

bodgbg-2og0bgmols  HgGopmedesdy  dofomdmg-
39900l gobgomatgosl bgmo 396 Jgpdoms
0P ds MOMEM8R0m3d 30MMOYO3S © -
306960 Foerdmdmdol 3momgebds ggthomdgo-
3s. 03MM0bogmads ednsbds 339 5300-5000
Fomol §Fob obFogms hgérobgdol gedgbgds, bowog
bz bmedmgnmb, 89969000 demgdls ©s
3960bgol. mdzgmabo Hgéobgdo egbsgss 8g-
dmdhgbogmo dmdstgmbs s badbmgo bogoc-
»3gmmb bbgs saomgddo. ssdosbol sdzgzemo
3gd(H03mOd @odoMmmgdNmo 0Ym, CroEadb Moo
3e0dd(Mo 306 mogo0l godm dmbozoemo dogemo
36 060b2omb 3g6omodon Jobao Pbos ymao-
m0oym. 930b Eabdndos Podévgo bedgnebgm m-
dm, oo Bm3dol ghagdo o Lbbgs oo d3é-
o, OMImyodog bmdomgnmobs s domo
bomgbgool botgzgmgool 3hatol dotrgmydo,
bm&omol ggodmemodgdo o bobsdgdgmo dvéal
om3mhgbomo. gots 8doby, mool bmgm Ipzm-
Gobol bL3m®gdo oo MEMEIbMOs 8rnbodby-
00 03 eggaemdo ob Lodgp®bgm mEMIMTo, Loy
bom®dmgnmmds 0bobgds. gl bmim mool boboom
1hbgos bméosml o dob batobbl smotrgbgob.
1bs omdasl obog, ™I smbodbymo 3Gmigbo
3080bsMmgmol dbmmme  bglb@mosb  3emodsgné
306™0g030. 8360300, bemzm 3n3meobol bdmg-
Ol oo MHOMmEybmos bmdhom Jmodogol odlg-
dmo0l 30g3 9éhmo 3oMan sMaydgbmos.
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3M835mnbmmannt  bodmgdl  Bmmols  doffsoc-
dmgdgogdol sMbgdmool  3otzo dobigtos oa-
Ggmzg bmgm gemmdybol (Glomus) bdmes, hrndg-
o dbmeme ©sd7de3907m, dmbbym boswogdy
360E9mEgds. §mddGgmol BodmbobmemBg mme-
bgool gombgdolbols 0omeddg 3odnsmydoew hob-
0 3oq30bdHTmo bmddamol dethgmgdol bogdomo
00O
3309353 ddanbs bm®mdwmol 2085003 (Messag-

OMEbmMOs.  gmbm3smgmombsebogntds
er et al.2015). dodomswa, gbgbos Mdomo bm-
doeo Triticum aestivum (naked wheat) and Trit-
icum dicoccum (emmer). 3306y MOMEIbMB0MSS
Triticum monococcum. asbboBmatrnmos vghgmay
doo (Hordeum). 3gbmdgmgmdols 0bhgbbogmosl
0ol Mol vgMgmzg bgmboxdzseggool oo
OMEbmod ©, dom dméol, oo Bmdobsg. bo-
ogbo o3 mzbgoolby s domo bodgggmadol
3036mb3m3nmo badmgon gbfogmomos sgthgo-
39 09603mEgg00l bodmbobmemBg. babs ¢rybod-
30emols doger of 3obobebmats Moomo bm&dsmo
(Triticum aestivum), 9d3bdf3t03zs  30aoobdacr-
33mgebo dgdo (Hordeum vulgare), Lotrgzgams
43030 (Secale segetale), hygnemgotoszo dotd (Pi-
sum sativum), paabgano (Vicia evrillia), d6pygen-
3oems doMgs (Unopordon sp.).

ol g30gdo, O™ badmbobematrgdols dsobsgmadon, obg-
39 OMamOE ynhmbgdbs o Lbodstbgddo 693600
bggmols Jbmzomols dmg3m, sabintgol bymol be-
»gbgool OGMME ogMEgmgdsl. gatogbol ymer-
bd0, mMameE 1339 9000b0dbs, 0ohe38g bymols be-
@ohd 04m ©o3gbomo. byamols Jbmgomls 8539bbgb
036pm3g Lodgybgm m®IML dotdo. ssdnsbols
Lodmbo, godos dogmol Jbmazngmobs, doGomoosw
bgamol b ymangmoygm. dggbols s sbobay®als
gorbgdols dbmazogmols gedmigamgzed shzgbs, Gnd
0390g6m0 306Ed© 0Ym @dbgomatrgdnemo. doemol
Jbmgomol doggls bodogtabmgols bdotsw bgmol
doggls 1dshndbgb (Kvavadze et al. 2015; 2016). obo-
bogmols Ne3 gmmmbols dumgzomols 53tr0adnbhgdols
330930L0L oanbos, M3 Jumzomadols @sedds-
©900bsls @edmygbgdnmo ogm 9.7, Gogols Hgdbogo.
Jbmgs Bgbdrpmgdnmos boFongdom oogodym dbg-
m0b obasdy, Gm3gmbag Lodysmmo 40 aé. bod-
dodols bofomgoo g3oco (Kalandadze and Sakhvadze

2016). 3 ™ 3bmdomo ngm mgdol oddowgdol
09dbmEmans, mdgamog SoMggmow bFmmgo sbs-
bogéol Ne3 ymérpobdos spdmhgbogmo s ogod-
bohgogamo (Kvavadze 2016).

0y 0G0bgoml 3gthomodo JoMasm oym @sebzo-
®M oo dgdomgmds o dg3gbobgmds. mom-
ddol gzgme godmyzmapmo dgamol dobogmodo
300bndbgos 393emol, mbogmoby s hggnmydtongo
3080l 33960, 93Mgm3g 39bsbgdal butrgzgmoms
dhH3eol dotzemgdo. v3odhm3sg 30bmlb di3zet-
3Gogdbnem 3gomodo 1339 Sgmbos bognmbm o-
bodbynamgde. m30bom Logby MG Gogmbo dedm-
hgbogmos  sGgmols mEgmEdl Bodmbobenatols
gbmdadn vGbgdnm bogntmbgzgemdy (Kvavadze
et al. 2019). ogobml 83 ©®OmL doggomgdymbeg
3(obbgb. 0gEgby®o  JomEntol  Mmobogm
gmbrmbgddo gotooEgmoml oo Gomoybmdom
mbomby s Fodomb Hmoggdobyb. s@Hebobgb oa-
Ggmgg momabe s gt dgbl (Kvavadze et al. 2013;
Kvavadze 2016; Rusishvili 2016).

aobbogmyam s dgmammaon®  3géomodo  dgbe-
Jobmgmdsg 3oGae 0gm gobgometgdnmo, Mobo
36an39bhadog 3omobmmmannhds JgmmEdd go-
dmogamobs. 30639mo o dmogeton ol stol, Gnd
Lbog39900l MEPTMgolbs s bbgs bsbols 3mblgEnd-
309030 badmgbos bozgmols bmgmgdol bdmegoo,
“mImgdog Jommmo 3ambbgmms 65398y 06-
Ggde. gbgbos: bmzm bmtosmos (Sordaria), bdm-
mMdogmes (Sporormilella), 3sgihmdogdo (Chaeto-
mium) o bbg. ddmaztn standgbhos obog, ™A
®0mddol yggms gobbogmygamo dgamagdol i3gbgdles
©d OHRddHddg demdmhgbomos ool Jumgoe-
ol dmdzm, Gmdgmog dgabzatgmools gobgoms-
6900l obhntos. Jgmmdgmool sGbgdmdl 306-
a0 06andgbhod 03 3oMBogmmo dool 339G Ebydol
3mdmhgbs, Gm3mgdog m®b Phbogds s dgihg
883006893 @o@aEol. sbgmod mmeol beamodgho
(Taenia solium), Gm3ols 3396 Ebgdo Badmgbos
06y 360b20mb bobols dobemado. mgadmols m-
3ol (Fasciola hepatica) oo hGodnéol (Trichuris
trichiura) 3ogdol 703350 3obdobdgmo sbgag
doboy®o bmggmgdo 96006 s domo 3396 Ebgdo
0mdmhgbomos vbsboymols ymérmbols dogzemgdn-
ol doaol gogols dgoammsb (Kvavadze 2016).
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30gm0bmmmgoy™ads 33mg3e3 ohzgbs vty d6nb-
20mb  3gGomool  go3nHatrgmdol  0bhgbbopdo
30030006708, @odmymaznmos §xcdgmdo s bbgs
3O HR30dhgd8g moxmol 0gbhogz0logonl sbagmo
36M0hgh0ndgon. gbgbos: agnn3col dgbgbgda, dobo
3xobdobgdgho Gt @00 o gdeEyhdgmo P3ty-
gd0 (L. 74,75). moxedo 83Mgm3g Yymaggmmgol
800l MexEm3eb Jgbotgms 3phgtol dodpzmng-
ool gnbogon, Mm3mgobog ggn@Isto dob ygo-
30mdg 93Mmzgol. Logodmazgmml HyGodhmens-
B9 39939(H3gmd0l 9Gbgdmos degmobmmmaonto
JgomEom  ©Oanbos
3Ndneol dmols dgamol, dnmoeggdol gmmol

0MbodofFomdmddgom

gOgamol dobomsedg. od sthgaedhol sbogos da.F.
VI soobfemgnemo (Jalabadze et al. 2010; Kvavadze
et al. 2014). g 30 0ol badbogl, ™I ddd0dbds,
HmammE 30 ozes offody, oofym 3garyto d3g-
botggoolbs o bmggmgdol dmBobonrgos, 033y
MM 386 g3dH3oM0E Imadoboy®s s 3obdg Bery-
6030, OMaMEE N339 900b0dbs, sMg 6Mbeml
3960mol mdomds ©d bmdom 3emododnds do-
d903s 339656970 boRe®o gosdoEd 535~
NOMRMOMM™Z560 (Yoo s (Hyob dpgmmmgdom, be-
3 93630 Mdxmm35bo Jgboty 0bMmgdmpe.
bfmdge 03 goghds byeroe 3gpigm dgapnatgmon
3ob300067d0l domom dmodog. 8dols Jotgo do-
BOT0M0S 3M0sbol ymhmsbo, Loy doggemy-
Ol bodogy g9ddgmdo bbgowobbgs boynlgomg-
b oo hoonebygl. gotos dggbotrgnmmdnbs,
399373 gmd0l ddmogto gobzomatrgds 0doms
00blbgds, ™3 sy 6M0bzoml @mal sbagmo
oManb, IghHomntroobmzol bagodm oym ool
00 GOMEIbMOS - HMEMEOE DM, Yool
3300bgob 83Bogobgb. bbgoggzstew G™I om-
J30b, 33008y oo dmmbmazbs Hbos ymazngmo-
gm 0 830hm3dg dga3nHatgmos 3homGodginm
63O 0dEo. 938bmab o393d0Mhgo0m bogotsn-
Mo, ™3 dgdggdol badmbobmeddg dgand3tgm-
dols goblbognmdgonmoe 36033bgmmos  s3e3dn-
€700 boyoeobol bodsmbmsb, bowsg mddm
o Lbgo dzomasbo mommbgdo dmodmazgdmee.
og o®bgdym dghommydaool (Gambashidze et al.
2016; Stollner and Gambashidze 2018) g3oob
bagotmgds gorgmo gdbgdmas. dgdggdol dmbeb-
mgmdd (330l dghomncrgasl sbdoms, monmol

00 GOMEIbmosl 3o Joggomgdgmols domBado-
€dobmgol 0ggbgows. dom gazedhgmgddy sy,
06y osbammgdno 5000 Femol Fob 1339 0gmobgb
®803m0bo o 3300l sbhdormdnmo s 8biHo-
Lg3HogNO0 M30Lg0900 @ Bogbymoaly by Jamo-
o 306rmog0d0 J0dotrmd30bgb Mmoo, ©o-
domBadgool dgmmob.

dmag00bg00m, vsbbols 3gmmBdy vy dM0bzomb
3nehnéol bebodo gbgmo Begbynamo ogm, vdo¢m-
3o 0gdoneo dmbobamgmds yggms doggomgdneml
MOREOM 36OMBOTgOES & 0bg 3O domazod dbe-
bog®ol gmdemebdo (Kvavadze 2016). gb dgomwo
atdgmEgdmos sGg s bonigbggdol omdm-
dob @Mmbyg. hoognol budotmbdo (3ebgmn) dode-
39306 hembhbols dgamgdls s megzol Jomedy dogmo-
begmmgop®o 3gmmeom dm3mhgbomos megmol
bodmgoo (Kvavadze 2011).
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3ogmgmoghd. gdobbogmgmo  dgamadoeb dmdm-

39070 LodBoMgnmm dnddmol Jogmoglbo vty
360b20mb babols 9sednsbols oghol smoagbols be-

3oemgosl 0danggs, Gowoaeb dogmogbols dognobm-
mmaogto b3gdpto dgogesl bogznd dggbstrgme
3h396b s bbgs bobols bogdemols bodmgol. dsgngm-
0ol 0bgmEdoE0sl Bgogogl satgmag bedgné-
B mE3mgon, bgmmboxndgozgdo s dogzomgdgmols
batodhnemm daddamols ogmegzbo. gebbogmgmo be-
30mbols boobihytgbm dmboggdgdo gogbotogds da-
€ym3g doggomgdnmol hrmbhbol Ingamoly 86gdo,
Lo @aMhgbogos dmmm bawogmols badmgdo.

ADH33oGm-060gdbol 3nandnéol dgammgdol, aebbognom-
7000 30 ®obgmmols byéobs s dmdsmgmols badm-
bobotrgdol N3ghal dnedgemdo badmazbos bm-
damob, benddangamol i3gdzomobs ob beddmggmob
0300390l doghmbimdnmo bodmgdo, g 0dob
60dbogl, Gm3 dmbsbmgmdol dotomspo bozzgon
bm@Omgnmo by ymazomoym. gmdstgmols Ne8
badambols Jogzomadmlb mobol Jrmmboo beytrdgmols
0300303 30 hoa@ebal. Hygdamotsls ggemols Nelb ymer-
obols dnédgmBo dbgzg egzagbotos bmddamol
(Triticum) 56bgdmods. bm®Momom boglby dnddgmo
3mm03Lg07nm0d 3G gmol mMgm®moly bognthmby-
39e89, G103 035l 60dbozL, T betrdomls benmm-
O™ ©ob0db7mgds 3dmbo. Pbos 5¢0bndbmb, “mad
03 MmOl momddols yggme bodstbols doggoemg-
ol Igaamol otgdo smdmhgbogmos bmddaol
dhH3eol, dobo  Lobsdgdamole o  gogmemoingdol
bodmgdo, GXmdgdog ymggmmzol d03yzgds 3néb,
03d30molbs o bmMomgnmol bbgs boFetdl. smbe-
60360308, ™3 3oeobmammgonto 33emg30l dgog-
3900 ©sEsbHTOES dobogmols doengmomisbognéon
3369300000, 503mhgbogmos G8dwgbody bmddemals
2080l (Triticum monoccocum, Triticum diccocum,
Triticum aestivum), agh3obs (Panicum miliaceum)
o dotol (Hordeum vulgare/distichum) ds¢p3emg-
d0ls, dobo mogmsz900bs s bbgs baffogmgdols gebs-
dotbgdnamo bodmgdo (Messager et al. 2015).

3060 beGdmgnmoby, dmostgmols Ned bodst-
bols Joggomgonmols Inamol stgdo badmgbos bo-
gotdomadsls (Chenopodium) dhgéols bozdomw o-
©0 MomEgbmds. 83 33gbotol gmmmygdo s dobo
3oM3m 003 bgmmomgto Mmowsb 1339 0ym
960-960m0 doGomon bogggoo Gmamdy vdogt-
30330b00d0, obg g3tm3edo (Kvavadze et al. 2014;
Muller-Bieniek et al. 2019). commaogtols Ne/ bo-
dotbol doggomgdymol demol 06gdo 3o dg3600
Fofodydoby (Fagopyrum) oo boédeggmol (Ce-
realia) dpzérol dotrpzmado. bbgs bodetbgool dog-
30madnmol FEgmmeb smdmhgbomos gobgmob
(Urtica), dobdbols Foamogels (Polygonum persicar-
ia), 3o3wol (Juglans regia), mbowols (Corylus),
domdol (Malva), §3030bs (Secale) s bz boizgd
Jpgbotrgms dpH3tol dotgmgdo, domo bobodg-
390 o godhmmongde. Pdghgbo Hodmmgmamon
3gbot0l 3zt domgmgdo badmgbos vgthgmay
bgmbondgeggddy. oo Bmdol bymboogdzeggody
3030l dhztol Lodotody 0d gogdhoo dgodangds
30bbbsl, Gm3 bymbogdgezol gzodg ymggmomaal
3030l 83(h36r9300b70. Labmol Sothmdgddo gls dm-
bgtbgdnmo odbgdmoe. bgmbosdzezgddy smdm-
hgbomos sgtgmay bbgs bogzgd 3gbotgms dnzg-
Go. gbgbos 3gbitmgobo dpgbotggon: bgdtgmo
(Rhamnus) oo 33000m 39636 (Ligustrum). sco-
bodbgods doto (Hordeum), dzéros (Avena), §ofo-
e (Fagopyrum), 330960 (Rumex), bogotdomaeds
(Chenopodium album), ysyshem (Papaver), bosbyéo
(Apium), hzgnmgdtogzo 3080 (Vitis vinifera), 3o6-
3mbbgoon (Fabaceae).

bodngdoggool Ne3 Lodombol gnédgmdo, @me-
og®ol NelZ bodstbol bodogy dnddgmdo hggn-
dc0go 3ol (Vitis vinifera) dhgols smdmhgbs
(6203 0g 9Obgdhmo 13000l 335l Focrdmoagbl),
3Pl 03060l boggmbm o Lotodmomm
©0b0db7nmgdsl. 3000l LogMedgbhne 360d3bg-
™8y 3033000090l sMEgmol mbamdsl bo-
396Ombg39mBg 9dmhgbogmo mz0bom bogby m®o
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Go@mbo (Kvavadze et al. 2019). 83ohmd, hggbo 3o-
o700, gntrdgbls oo dob 3hmopdhl ssdosbal
©09hod0 oo 3608309mmod Pbrs dgmbme. he-
OO0 30EObmEMaNTM  33mg3s ddldy-
6oL vatym3y Mool oo Mml gebbogymo
Mol og@Hedo. moxmb, 0bgzg mamdg 030bmb
0 bl batoggoemm ©obodbnmgdsg Hbos
3gmbmo, Mo obintogds 3mmosbol ymmembol
33100300, bowog  doggomgogml bedogy  Facm-
demom bbgoobbgo bobgmool boyzgomgbm meamo
hoodebgl. megmom bogby oo dnmdgmo goode-
Bgl Loogom gbmgigdabomgzals dgdggdals bodmbeb-
o8y dgbfogmomm bodemble o vbsboydols Ne3
4o msebdo ©o3Mdomuem doggemgdnmgol. dné-
3930 mox3mol bydmo smdmhgbomos anosdg-
Oyl bodmbobamotrols dnidgmBog. ombebodbegos,
™3 1dzgmgbo monmols gobbodmatodog oo
13060hHgbmds 9bodgds 9€d3omobmmmgont bod-
»goL. gbgbos: a3ndH3®ol dxbnbgdo, dsmo 3mmebdo-
LgdPGO HYORYO0 o gdoEghdobo. oEaIbomos
03Mgm3g, O™M3 MexEdo, FSMES  MOGTMZSD0
IhH3ol oo Gom@gbmdnbs, ymzgmmaol sébg-
dmdl domo Izl dstrzemgdols gnbogdo, Gobeg
AH30M0 I3gbotrggdols yzoz0mgody vatrmzgol.

o3 99gbgdd dMg d60bzomb bobols sadnsbol
0ghob, boobhghgbm  dmbsggdgon  dowmgdymos
0B3m@H™37n60 sbogmoBol Jgggo. smbodbyemo dg-
OMEOM  gddm3zmanmos §mdstgmols bodmbob-
oMol dogzomgdymgdols dgengdo. 0bm@pmSydds
3bd0Bds vhzgbs, Gxma 3ggbotrgnmm L339l sy
060625mb dmbobangdobmazol oo 360d36gmmds
3gmboos (Messager et al. 2015). 83 3309300 goot-
330 93Mgm3g, O™ dddnsbol ogHodo gbmagg-
60 bogzgdo (bmdio, ®y3do s Gdol bofedo)
SGE0 0bg FMEHd 0ym. 38gobmmmgonto 33mo3e
dabingol 93 dgogagol, ooasb mobgmols by-
ol NeB Lbododbols Bogzomgdymol dgeemol stgdo
5dmhgbogos 3eMsBogymo dool, Mmool bmmo-
hgdols (Taenia solium) 3306 pbo, Gog 0dol bod-
bogl, ™3 dMg 0G0bgoml bobodo ssdosbo dod-
5 Mol bebpb. 3bmdomos, M3 spbodbymo
39mdobmom  0bgogatgds Bgodmgds  dbmmme
mm®ol bodgoo (Pawlowski and Prabhakar 2002;
Garcia et al. 2014). obog 7b@s 800bodbml, GmJ

h3gbo 33930l gatrmgodo Gdols sMlgdmods ©o-
x30dboGEs 3NEsdgtHyol bodmbobamatols (dgbmds
Nel, dnérdgemo NeZ) bgmoasdo. sbs@mmato ¢rdols
0009b(H0xn03830L bgmo BgpFym dobdo sébgdym-
3o 3b0dds, ©sdfzot0 bols dgérdbols mzrgogd3ds
0 boggamol bemgml 96bgdmdsd, Gomog JoMaeE
03390900 3G30mabmmmanno badmgools do03-
3bgmmos st ggmmmann®o 33mmgzol Logombygd-
do. 3(h3390-06gbol 3gtomdo mg3Bo sedosbol
€0E0mbdo M3 Mbos ymanmoym, 3ol sabd-
90l Emementol bodstmgbols Ne12 badsdbol
Jo3omgdmol Igaemol 96gdo badmgbo mgzbol
3oModogygmo gool 3396ibgoo (Diphyllobothrium),
GOmImgdog 9380l d0d0bol Jg3yze 9od0sbl.

OMEMME 1339 900b0dbs, dgogbyto Fmmdntob
babols ymerbgdols dobogmsd vem3mhbos y3gmoedy

30dM0 8 0bamE3dE0nmo, GoEaeb 3oz
OOH9ROJHL gobsdotrbagdols 3otrggmo ghodgd0eb-
39 899ddbs 3mblg®zognol ngemyto dotmdgdo.
00bodbym ymermbgodo dg3¢0s Fodamols, 3o3mob,
mbogols, dotpzmgnmobs o 39bitmazsbo Ipg-
bothggools bogmazgdog 30. omdmhgbogmos godma-
3bzoto 3o s (H3000, MOIRWOMS S mbo-
oo ddogdmo mtpbmonme (Kvavadze et al.
2016). Grengmtag 9bsbomtols Ne3 gmérmbols dobogmsd
oh3gbe, doggomgdmmb oo §xGhdmom o¢obobgb
ool (Kvavadze 2016), Gog dobo oogdhols d603-

3bgammgebo bofomo nbos ymanmoym.

LEFIPOBO™  LOBPemgdgd0.  BH3zo-oGrdlol
396omeol bodotmbgool dobomado ogndbotrg-
Oemos 03 bodgnebamm  Jpgbstgms  dh3gto,
“O®Imgdomag Jogomgdnmo 33n6Mbsmmoos bo-
3OEbmol dmmem ©mygddo. dogomomsm, molg-
ol bgol Ne8 bodocbdo hmbhbols 3yEmol srgdo
96m0ds bodmzbo 3otdBodnmo dools 339G Ebg-
00 o obgmo 3303 00l bLdmmgdol oo Gom-
©gbmds, GmIgmms boygbom ©mgbog 03nMbg-
08 3gamdobmmBgdo. glbgbos: gz0dds gzgmol gbo
(Ohioglossum vulgatum), azodérpss (Asplenium),
3oanodndo (Polypodium vulgare), bodgam 3309t
(Osmunda regalis). §mdstgmols badetbgddo got-
E3momol Fnamol 86gdo sedmhgbogmos obgmo
doabmaebo bod3zntbomm dgbstrggdols dpzgto,
mambogod: gotbdsboyio (Achillea), womom



82

03309606 YMBNL 3M3NIG0IN MO3NLIdIGIdSBN

(Centaurea), dtogoendotomgs (Plantago), aznddmo
a39wmob 9bs (Opioglossum vulgatum). 33036 339-
ol gbsls bdmmgoo bodmabos vsatgmag dgdzgdol
bodotbols doggomgonmols Iygmol oégdo. dm-
doMgmols bodmbobematols Nel Lodeébdo 3o, dbm-
o Iamol 96 gdo, bodmazbos bedgwoEobm -
bodbynamgdol bgdpgbotggon: otayo (Betula), wzos
(Juniperus), gogots (Ephedra procera), dgandsd
(Zelkova carpinifolia), bg3g®hbowmo (Acer). b-
0 500b0dbmb, G 536LIbENI0, VoPomM O
3030 dotmgs momddol yggms bvdotbols dog-
30amgoemol Isemol odgdos egogbodgdnmo,
6o 0dol 60dbogl, ™3 gl bado dzgbstg gatromm
bdogosdo b ymaomoym 0demobogam go-
bmago®dogmemmaonado. boobhg®gbmes obog, Gm3
Boo  dommgmmomy®o  bobol  s@sedosbds 1339
03mMEd hodmmazmoamo bodo dggbotnl 0d bodzn-
bogmm m30bg0g00l gbobgod, mdmgdor dmygsbo-
0o 39-4 sbéroemda (Martkoplishvili and Kvavadze
2015; Martkoplishvili 2017).

7bgo@ed  bodznebsmm dgbotrgms dhHzgto -
Mgm39 (330~ dglmem bgmbogdgezgddy. boge-
oM, 3B 0bgbgdms 9b 0g3d390ms 83 33g-
Bothgms godbdatrn bogmagon, mgbmgdo, a3gbzgdo.
sdmhgboamos dnearybols, maznol, styols, dgandsols,
99030060b, 3080l, 08070739, R3GL3sboy0L,
0m®ol 506 30L, bodyy®ol, $0bdGol, yoyshmb, 3o-
(HOOOEObol, 3Er030mmdotrrgal, momommb, donsb,
Booby®ol, bgdboFggmobs s maddomsls dhztol
3633 g00. hodmmzmomo yzgme Jggbatrg bad-
3Obsgmms (gbéomo 4). 3h3zem-s6oglbols Sgéom-
ol dobogedo 3omobmmmanno dgmmom de-
dmhgbogos 50-3og bodznebsmm d3gboty.

h39b dog asbbogmmmo dgwgbol 3gemdncol bodogy
ymrmobdo sébgdnmo bol ggomgdo s Jomemgoo,
Imgddoi dbmemeo bdnbomem digbatggdo
9e0d, 3070000090 83 MO™MTo gohgbowmo ©o3-
dogmzols sbogmo HHoogool oGbgdmdedy, Gma-
ol 30bgEgomog, B0p30gdaml SxE0TIOmO
3(obobgb 30tzgmemo obdstrgdols smmoodydl.
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badgNMboenm  dgbotggdols ™mzobgdgdoEeb @o-
dm3obotyg, aobbomum  dghom@dn  yzgmoby
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03000l 000gbH0c3035300L sbowo dstrzgigdo, doto-
MO dM38ObMmMa07M0 badmygdols aedmygbg-
300. 5¢bodbymo badmgool boogndzgemBdy dglbedemg-
dgemos doggomadmemols badmbol gumgomols Hodol

0Ea0bs d gotoEgdomgdnl byBmbols owagbe.
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PREFACE

The Early Bronze sites studied by means of
the palynological method are discussed in the
presented monograph. Of them, about 20 sites
Samtskhe-Meskhet-
Javakheti, Lower and Inner Kartli. Only one site

are mainly located in
is situated in the northern part of the Alazani
Gorge. The accomplishment of the monograph
was funded by the Shota Rustaveli National
Science Foundation (grant N217120). The material
of the archaeological sites was discussed
chronologically. First 11 sites dated from the
Kura-Araxes Culture are presented. Among
Seri, Chobareti,

Tkemlara Valley, Nachivchavebis Ubani, Dze-

them are settelemts Tiseli

dzvebi, Gudabertka, Natsargora, Aradetis Orgora
(Dedoplis Gora), Kvatskhelebi, Grakliani Gora,
and the Doghlauri necropaolis.

The palynological results of 3 sites are discussed
in the next subchapter, presenting the burials of
the Early Barrow Culture. Among them are the
barrows of Kodiana, Paravani, and Topiola. The
palynological researches of the organic remains
obtained from the six barrows dated from the
Bedeni Culture are considered in the third part of
the monograph. Among them are the settlement
of Berikldeebi,, Bedenibarrow N2, Bedeni barrow
N5, Bedeni barrow N10, barrow N2 of Tetritskaro
(Nadarbazevi), Ananauri barrow N3.

Along with habitation layers and contents of
vessels, any organic remains, existing on an
artifact, were investigated in the sites under
discussion. For instance, the organic remains
preserved on the bier of the deceased interred
in barrow N5 at Bedeni, as well as on wooden
boxes, baskets and wickerwork, furnishing the
deceased, shed light on the funeral rites as well
as many aspects of this ritual.

A great novelty is a new and sophisticated
method used for investigation of the burials,

by means of which, along with the tableware
and other artefacts, organic remains collected
from a deceased’s skeleton are studied. Due to
such approach became possible to reveal that
sometimes embalming of a deceased by means
of honey had been practiced already from the
period of the Kura-Araxes Culture, and that
this tradition continued up to the period of the
Bedeni Culture. The study of the non-pollen
palynomorphs greatly facilitated identification
of a fabric type of the Early Bronze garments. It
was very helpful for definition of the character of
the human nutrition, as well as it was valuable
in identification of diseases and other issues.

The results of the analysis and synthesis of
the materials obtained from the twenty sites
in question are presented in the last three
chapters. The third chapter of the monograph
“The
territory of Georgia in the Early Bronze Age”

palaeoecological conditions on the
illustrate that the climatic conditions on the
territory of Georgia in the Early Bronze Age were
considerably warmer and humid compared to
the present-day situation. Indeed, such climate
facilitated extensive development of farming
both in lowlands and highlands of Samtskhe-
Meskhet-davakheti,
population towards the highlands.

causing migration  of

Along with the farming, apiculture started to
become an advanced branch of the farming
activities of the humans in the Early Bronze Age,
since remains of honey and honey products were
discovered in the organic materials obtained from
the seven sites. The above-mentioned issue was
thoroughly considered in Chapter IV: “The Farming
Activities of the Humans in the Early Bronze Age”.

The lastfifthchapterisdedicated tothe peculiarities
ofthehuman lifestyle. The palynological researches
revealed the stages of the development of the
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ethnopharmacology in the Early Bronze Age. Most
likely, it became more powerful during the Bedeni
Culture, when the deceased was furnished with
the first aid pharmacies. The list of those medicinal
plants, intensively utilized by the humans in the
Early Bronze Age, is identified, however, the
data concerning them is absent in the present-

day ethnopharmacology. Among such plants are:

Zelkova-tree, wing-nut-tree, hop hornbeam, fern

cryptogram.

Taking into consideration the peculiarities of
the medicinal plants, it could be concluded that
the most widespread diseases in the period
intestinal infections,

under discussion were

rheumatism, and helminthosis.
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INTRODUCTION

Introduction of the palynological analysis in
archaeology occurred in the second half of the
last century. It had no wide practice from the very
beginning, however, later it gradually occupied its
due place among other archaeological researches,
being established as an independent branch of
the science under the name of the ‘archaeological
palynology’ (Bryant and Holloway 1983). In the
early period of its development, and sometimes at
present as well, the palynology was utilized mainly
for reconstruction of environmental conditions.
As for the organic residues, existing in artefacts,
(Bohrer 1968; Bryant

and Holloway 1983; Hevly 1970). were first who

American palynologists
paid attention to their significance. For instance,
palynological researches of vessels’ contents were
used foridentification of the paleo dietissues. Later,
in addition to kitchenware, palynological analyses
were carried out to study teeth plaque of deceased,
as well as organic remains retained in abdominal
areas of skeletons, and microscopic residues of
hand-mills and mortars (Bortenschlager, Oeggi
2000; Kvavadze and Narimanishvili 2010; Moe and
Deggel 2013; Kvavadze et al. 2015).

The earliest palynological researches in Geo-
rgia were performed at archaeological sites
dated from the Stone Age. Among them were
Tsutskhvati Cave, Akhalgalagi and Dmanisi
Sites (Mamatsashvili 1978; Maruashvili et al.
1978; Tsereteli et al. 1982; Tsereteli et al. 1982,
Klopotovskaya et al. 1989; Vekua et al. 1990;
1993; Kvavadze 1997).
Changes, occurring in the vegetation foliage and

Kvavadze and Vekua

the climate in the Palaeolithic Period, were main
subjects of these publications.

However, the palynological analysis gives
opportunity to clarify social status of human
beings,various details connected to their farming
activities and their lifestyle. For instance, the

results of the palynological studies carried out

in the habitation layers of the archaeological
site of Naomari Gora 1 and Naomari Gora 2
located on the desolate territory of the present-
day David Gareji desert revealed that these
places were densely inhabited and that their
populations were engaged in active farming
(Kvavadze, Todria 1991, 1992). Metallurgy was
also well developed here, since forest grew in
this region, too (Kvavadze, Pitskhelauri 1997).

Palynological data obtained from burials contain
information of absolutely different character. It is
a well-known fact that in the Bronze Age and the
Classical Period on the territory of Georgia various
items and products were interred into burials
for their usage in the next world. Investigation
of microscopic remains of these artefacts give
opportunity for the definition of concrete kinds of
food and medicinal plants discovered in vessels
and baskets (Chichinadze and Kvavadze 2013;
Kvavadze et al. 2015; Chichinadze et al. 2017; 2019;
Kvavadze and Martkoplishvili 2018). Relying upon
such palynological data, it is possible to identify
not only burial rites and other traditions, but the
burial season could be reconstructed as well.
Besides, the complex of medicinal plants could
reveal what kinds of deceases were spread in a
certain archaeological period.

Discovery of non-pollen palynomorphs, par-
ticularly of eggs, belonging to parasitic worms,
is especially helpful in definition of palaeo-
deseases (Araujo et. Al. 1981; van Geel et al.
1983; Brinkkemper and Haaster 2012; Kvavadze
2016). It is known that primitive humans were
ailing with ascariasis already 30 000 years ago.
This discovery was made in France, the territory
of which was inhabited by the Neanderthals
in that period (Carvalho Gongalves et al. 2003).
The earliest eggs of parasitic worm Truchuris
trichiura were identified on the territory of
Georgia in the Mesolithic layers excavated at
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Satsurblia Cave and Gadachrili Gora dated from
the Neolithic Period (Kvavadze et al. 2012; 2014).

Due to the complex of non-pollen palynomorphs it
was proved that in Dzudzuana Cave the humans in
the Upper Palaeolithic Age were processing wild
flax and spinning thread from it already 30 000 years
ago. This assumption is evidenced by means of
remains of flax fibers found in the habitation layers
and by a narrow-tanged bone needle discovered
nearby (Kvavadze et al. 2009; 2010a; 2012; Bar-Osef
et al. 2011). The humans were spinning wool threads
as well, since spun wool fibers were also found
there. In this period leather was also processed in
Dzudzuana Cave, and existence of clothes made of
leather was proved by means of discovery of downs,
belonging to larvae of the carpet-beetle. Existence
of leather and fur, i.e. wool, was evidenced by
discovery of downs, belonging to a moth maggot
(Kvavadze et al. 2009).

Identification of palynological residues and non-
pollen palynomorphs is significant since it helps to
reveal the kind of materials kept by the contemporary
humansinhousehold pits dated from various periods.
Humans could keep there cereals or silage. It is also
possible that the function of these pits was changed,
and they were used for discarding of garbage. The
analysis of phytaoliths, which are also called the silica
skeletons of plants, is very important for clarification
of these issues, all the more so because silica
skeletons play a major role in retaining the shapes
of plants (Piperno 2006). Different types of phytoliths
are produced by different parts of cereals. Exactly
for this reason, these non-pollen palynomorphs are
so important in researches, which are carried out
to study archaeological materials. For instance,
if a household pit is used only for keeping there
cereals, the phytholiths of wheat husks prevail in
the spectrum of its non-pollen palynomorphs. But,
when it is used only for keeping silage in it, then
only stems of cereals and phytoliths of leaves are
identified there (Piperno 2006; Messager et al. 2015).

Investigation of palynological materials and non-
pollen palynomorphs plays a significant role for

definition of archaeological issues connected
with the Mesolithic Age, and especially with
the Neolithic Period. In the Neolithic Age the
humans, inhabiting the territory of Georgia, were
actively engaged in farming. They domesticated
numerous plants and animals. They were no
more dependent on the processes of hunting
ar gathering. In this very period the populations
of Gadachrili Gora and Shulaveri Gora were
growing wheat of several species, they
domesticated walnuts, hazel nuts, flax, wild vine
and made wine as well (Kvavadze et al. 2014).
The results of palynological researches gave
grounds for an assumption that the population,
which inhabited the territory of Lower Kartli 8000
years ago, pioneered in the development of both
vine-growing and wine-making. The chemical
analysis of the Neolithic wine vessel was carried
out later and it proved that the populations
of Gadachrili Gora and Shulaveris Gora were
keeping wine in these vessels (Magradze et al.

2016; McGovern et al. 2017a, b).

Besides, the palynological researches showed
that apiculture was developed on the territory of
Georgia 8000 years ago, in the Neolithic period.
Along with the pollen grains of a melliferous
plant discovered in the vessel, this fact was
additionally proved by down of an ancient bee,
its claws and its epidermal residues identified in
the same content (Kvavadze et al. 2014).

The presented work deals with the climatic
conditions, the character of wild and cultivated
landscapes on the territory of Georgia in the
Early Bronze Age, which lasted for a rather
long period of time (28th-21st centuries BC),
as well as farming activities of humans and
peculiarities of their lifestyle. On the basis of
the palynological studies of the archaeological
materials, investigation of diet of humans
their

remedies are

in the Early Bronze Age, diseases,
and contemporary medicinal

accentuated in this waork.
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CHAPTER ONE
MATERIALS AND METHODS

Five sites were palynologically studied in
Samtskhe-Meskheti-davakheti and at Kodiana
Mount (the village of Sakire, the Borjomi Mu-
nicipality). Among them were the Kodiana and
Paravani barrows, the settlements of Chobareti,
Tabatsquri, and Tiselis Seri (Fig.1; Table 1). The
majority of the listed sites are located on the
high slopes of the Smaller Caucasus.

The archaeological sites investigated in Lower
Kartli are located also in mountainous places.
Among them were three barrows of the Bede-
ni Plateau, the Tetritsgaro and Tkemlara Vely
burials, the child’s burial and household pits at
Nachivchavebi, and burial N1 at Dzedzvebi. Alto-

gether eight sites were studied there.

The following settlements were studied on the
territory of Inner Kartli: Aradetis Orgora, Gud-
abertka, Grakliani Gora, Kvatskhelebi, Natsargo-
ra, and Berikldeebi. The burials of the Doghlauri
necropolis were also studied. Thus, all in all, or-
ganic remains of the seven sites were studied by
means of the palynological analysis. This meth-
od was used to investigate the Ananauri barrow
located on the territory of Eastern Georgia (the
Lagodekhi Municipality) as well.

Several methods are recommended for collection
of samples to perform palynological researches
of materials obtained in the course of archaeo-
logical excavations. The type of collection de-
pends on the character of the material proper.
For instance, if a sample is collected from the
habitation layer, in this case a cross-section is
done, from the surface of which the samples are
collected at the distance of every other 5 or 10
cm. The same method is used for collection of
samples from household pits.

In the case of a vessel, the samples are collect-
ed from the three places: the upper and middle

layers, and its bottom.

As for burials, here samples are collected from
the areas, lying under the skull, neck vertebrae,
bones of upper and lower extremities, and the
sacrum; samples are collected from the abdom-
inal area, as well. Besides, samples should be
collected from all black spots since, as a rule,
such black spots represent fossilized organic

residues.

Several chemical methods are used for process-
ing of the obtained materials in the palynologi-

cal labaoratories.

The first stage. 50-100 grams of each sample are
located into a porcelain glass with a volume of
1000 g. The sample is boiled during 3-5 minutes
in the solution of 10% potassium hydroxide (or
sodium hydroxide). Then water is added to the
obtained mass and strained through a sieve with
0.25 mm meshes. The boiled and sieved sample
is located into a chemical glass and kept at the
room temperature for 24 hours, resulting in sed-

imentation of organic and nonaorganic residues.

If a hand-mill or mortar is made of a volcanic
rock with plenty of pores filled with organic res-
idues, then the removal of these residues occurs
in the following way: the hand-mill or mortar is
placed into a large vessel, the solution of 10%
potassium hydroxide is added into it, and is
boiled for 10-15 min. In the course of this period
the organic residues are freed from the pores,
dissolved into the solution of potassium hydrox-
ide, which is then centrifuged and processed in

accordance with the standard rule.
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Table 1. List of palynologicaly invetigated archaeological sites and their locations

_ _ Region Culture-Period Altitude. m

Archaeological sites

Tiselis Seri Samtskhe-Jdavakheti Kura-Araxes culture H: 1890
Chobareti Settlement Samtskhe-davakheti Kura-Araxes culture H: 1615
Tkemlaras Veli Kvemo Kartli Kura-Araxes culture H: 1140
Nachivchavebi Kvemo Kartli Kura-Araxes culture H: 1155
Dzedzvebi Kvemo Kartli Kura-Araxes culture H: 890
Gudabertka Shida Kartli Kura-Araxes culture H: 631
Natsargora Shida Kartli Kura-Araxes culture H: 760
Aradetis Orgora Shida Kartli Kura-Araxes culture H: 670
Kvatskhelehi Shida Kartli Kura-Araxes culture H: 665
Grakliani Gora Shida Kartli Kura-Araxes culture H: 664
Doghlauri necropolis Shida Kartli Kura-Araxes culture H: 675
Kodiani Kurgan Samtskhe-Javakheti Early Kurgan Period H: 2789
Paravani Kurgan Samtskhe-Javakheti Early Kurgan Period H: 2100
Topiola Kurgan Samtskhe-Javakheti Early Kurgan Period H: 2000
Berikldeebi Settlement Shida Kartli Bedeni culture H: 645
Bedeni Kurgan 2 Kvemo Kartli Bedeni culture H: 1800
Bedeni Kurgan 5 Kvemo Kartli Bedeni culture H: 1750
Bedeni Kurgan 10 Kvemo Kartli Bedeni culture H: 1790
Tetritskaro Kurgan 2 Kvemo Kartli Bedeni culture H: 1140
Ananauri 3 Kurgan Kakheti Bedeni culture H: 238

The second stage. The sediment of organic and
non-organic residues, which is dissolved from
the sample by means of centrifuging, is washed
several times by distilled water until the water
after washing becomes transparent. Heavy lig-
uid of cadmium with its specific weight, corre-
sponding to 2.2, is poured on the collected sed-
iment. The latter, after its mixing and kneading
with the solvent for 20-25 min, is dissolved. Then
the received solution is centrifuged for 20 min-
utes with the purpose to separate pollen grains
of plants and other organic residues from the soil
and other minerals. The heavy liquid makes soil
particles heavier and they settle as sediment on

the bottom of the glass, while the lighter pollen
grains and non-pollen palynomorphs start float-
ing in the upper part of the solution.

The floating organic mass is moved into a chem-
ical glass and is dissolved by adding the distilled
water. Then it is suspended for 24 hours, result-
ing into appearance of the sediment of organic
residues.

The third stage. The sediment received at this
stage is collected in glass tubes. The collected
mass is washed multiple times for removing
cadmium from it and then the material is dried
by means of an acetic acid.
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After washing of the collected sediment, the acetol-
ysis or dyeing of the material is performed. A special
solution is prepared for the acetolysis. It consists of
9 parts of acetic anhydride and 1part of hydrochloric
acid. The sample is located into a container filled
with the solution for acetolysis (the tubes are put
into hot water for 2-3 min. At this moment the tem-
perature of water must not be lower than 90°C).

At the next stage the material is centrifuged for
5 min and is dried by means of the acetic acid.
Eventually, the samples are again washed in
distilled water, dried and dissolved in glycerine
for the analysis.

Counting, identification, and photoshooting
were performed by means of a light microscope
“Olympus BX43”. At least 250-300 pollen grains
and greater numbers of other kinds of non-pol-

len palynomorphs were counted in each sample.

At the last stage, pollen grains and non-pollen
palynomorphs, which were recorded by means
of the palynological program “Tilia” (Grimm
2004), were statistically processed and the dia-
grams were automatically built.

Pollen grains of plants and non-pollen palyno-
morphs were identified by means of modern
standard specimens, belonging to the Georgian
National Museum, as well as the modern atlases,
illustrating palynological materials and non-pol-
len palynomorphs (Edtman 1956; Kuprianova and
Aloshina 1972; 19/8; Bobrov et al. 1983; Moore
et al. 1991; Reille 1992; 1995; 1998; van Geel 1998;
Tonkov 2003; Beug 2004; Chernova and Tselikova
2004; Richter et al. 2004; Fujuki et al. 2005; Toshi-
yuky et al. 2005; 2018; Piperno 2006; Torrence and
Barton 2006; Shatilova et. al. 2016).
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CHAPTER TWO

THE PALYNOLOGICAL CHARACTERISATION OF THE ORGANIC
REMAINS OBTAINED FROM THE ARCHAEOLOGICAL SITES

THE SITES OF THE KURA-ARAXES CULTURE

According to the recent radiocarbon dating,
the Kura-Araxes Culture existed on the territo-
ry of Georgia from 3350 BC up to 2600 BC (Sa-
gona 2014; 2018; Kakhiani et al. 2013; Passerini
et al. 2016;). It was that very period, when the
maximal global warming of Holocene had been
spreading nearly on the whole Eurasian conti-
nent, named as “the Atlantic Optimum”(Roberts
1998; Wick et al. 2003). The palynological ma-
terials of the geological cross-sections clearly
reveal the above-mentioned warming on the
territory of Georgia. Here, growth of the pollen
grains of the thermophilic plants such as chest-
nut, Zelkova tree, oak, and wing-nut tree was
clearly evidenced both in the deposits of the
Black Sea shelf and in the cross-sections of the
lake and alluvial rocks (Kvavadze and Rukhadze
1989; Kvavadze and Connor 2005; Connor 2011).
This period was marked with narrowing of the
coniferous belt in the mountains and widen-
ing of the deciduous forests. The upper edge of
spreading of forests in the highlands of Eastern
Georgia was almost 500-600 m higher compared
to the present-day situation (Kvavadze and Con-
nor 2005; Connor 2011; Messager et al. 2013)).
But, as it was already noted, in the palynologi-
cal spectra of the sea and lake deposits, clearly
reflecting surrounding regional vegetation, cul-
tural landscapes, i.e. traces of human activities,
were poorly evidenced. The negative side of
these geological cross-sections has been filled
by means of the archaeological palynology, in
the recent years recognized as a rather well

developed discipline in Georgia (Kvavadze and

Gagoshidze 2008; Kvavadze and Kakhiani 2010;
Kvavadze and Narimanishvili 2010; Chichinadze
and Kvavadze 2013; Kvavadze et al. 2015; 2019;
Martkoplishvili and Kvavadze 201/; Kvavadze
and Martkoplishvili 2018; Chichinadze et al. 2019).

The settlement of Tiseli Seri. It is located in
Meskheti, at 1800-1890 m above the sea level. Ac-
cording to the archaeological data, the settlement
existed in the period of the Kura-Araxes Culture
(3rd Millennium BC). The layers of buildings, bu-
rials, contents of vessels and organic residues
preserved in other kinds of artefacts were stu-
died by means of the palynological method. Alto-
gether, 32 samples were obtained and studied at
the settlement. From this material palynologicaly
moore reach was 15 samples. (Figs.2,3)

A bronze axe, which was discovered in building
N1turned to be of special interest. Black organic
mass was retained in its tang, i.e. in the place
of its shaft. The palynological analysis of the
organic remains in question revealed extremely
interesting and rich spectrum of the plant pol-
len grains. All in all, 445 plant pollen grains and
spores were counted. Their preservation was
excellent. Parenchimal cells of pine wood were
in great amounts, proving that the shaft of the
axe was made of pine (Fig.4). Pallen grains of
pine proper were in great amounts. They occu-
pied 30% of the whole spectrum. Spruce occu-
pied 8% of the spectrum, while fir-tree — only
4% (Fig.5). In the group of arboreal plants of
the sample, containing the residues of the axe

shaft, along with the pollen grains of coniferous
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plants, were found those of oak (Quercus), al-
der (Alnus), and juniper (Juniperus). Spores of
the forest fern were well presented in it. There
were identified moonwort (Botrychium lunaria),
adder’s fern (Polypodium vulgare), adder’s ton-
gue (Ophioglossum vulgatum), woolly bracken
(Pteridium tauricum), parsley fern (Cryptogram-
ma crispa), and black spleenwort (Asplenium).
The majority of the above-mentioned ferns re-
present heat- and humid-tolerant plants. At
present they grow only in the forests located in
the lower belts of montains. The palynological
spectrum of the herbaceous plants was also di-
verse. Pollen grains were well preserved here by
bronze oxides, too. Pollen grains of wheat, rye,
and barley were evidenced. Weeds charcteristic
of fields of cereals were identified. Among them
were: bindweed (Convonvulus), and knot-grass
(Polygonum). The ruderals characteristic of hu-
man habitation areas were defined. Of them,
there were found great plantago (Plantago), Ci-
chorium (Cichorioideae), yarrow (Achillea), and
fragrant wormwood (Artemisia). Not many — but
at least some - pollen grains of plants charcate-
ristic of pastures were evidenced. Among them
were pollen grains of buttercup (Ranunculus),
goosefoot (Chenopodiaceae), etc. (Fig.3) Some
pollen grains were marked with traces of confla-
gration. Charcoal microremains were evidenced
in the sample. Flax fibers were found as well. It
is remarkable that, along with the parenchymal
cells of pine wood, there were identified paren-
chymal cells, belonging to wood of other plants.

Cross-section of square G-Z. This cross-section
was cut in the southern wall of the Baku-Thili-
si-Ceyhan Pipeline Corridor. Sixteen samples
were collected here at the distance of every other
10 cm. The habitation layer dated from the Early
Bronze Age was located at the depth of 1.00-1.60
m. The palynological spectra of the layer in que-
stion drastically differed from those found in the
upper layers by a great amount of weeds, growing

in the yards of human habitats, along the roads or
in garbage pits. Great plantain (Plantago lanceo-
lata, Plantago media/maior) was especially abun-
dant. Elements of vine-growing and horticulture
were well presented at the depth of 130-140 cm.
Pollen grains of cultivated vine (Vitis vinifera) and
hazel nuts (Corylus) were found (Figs. 6,7). Many
other farming elements were evidenced in the
layer under discussion. Among them were we-
eds characteristic of areas sown under wheat:
knot-grass (Polygonum), cornflower (Centaerea),
thistle (Carduus), etc. It was especially notewor-
thy that amount of the pollen grains, belonging to
the components of the termophylic deciduous fo-
rests, which were discovered in the layers dated
from the Early Bronze Age, prevailed those, exi-
sting at present in the similar spectrum. Pollen
grains of oak (Quercus) dominated in this group.
There were noted pollen grains of beech (Fagus
orientalis), hornbeam (Carpinus betulus), and al-
der (Alnus). As for the cold-tolerant element, such
as spruce (Piceae orientalis), amount of its pollen
grains in the habitation layer of the Kura-Araxes
Culture, compared to the present-day spectrum,
was in considerably smaller numbers. Today
pollen grains of spruce correspond to 18-19%,
while in the lower layer its percentage composi-
tion in the palynological spectrum did not exce-
ed 5-7%. Fir-tree (Abies nordmanniana) is also
less important. It is also noteworthy that none of
thermophilic deciduous plants were marked in
the surface spectrum.

Cross-section at square B-Z. This cross-section
was done in the same southern wall of the wall. Its
width reaches 160 cm. The habitation layer dated
from the Kura-Araxes Culture was found here at
the depth of 80 cm. The pollen grains of great plan-
tain (Plantago), cultivated vine (Vitis vinifera), wal-
nut (Juglans regia), and hazel nut (Corylus) were
simultaneously evidenced in the palynological
spectrum. These elements prove existence of hor-
ticulture and viticulture. Besides, weeds character-
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istic of areas sown with wheat, barley and other
crops were evidenced in the spectra. As for the
forest elements, similarly to the first cross-section,
the number of termophylic arboreal plants, such as
oak (Quercus) and beech (Fagus), was increased.
Of the non-pollen palynomorphs, parenchymal
cells of pine wood, spores of fungi, epidermal cells
and textile fibres of cereals were discovered in
the habitation layer of the Early Bronze Age. There
were many flax fibres.

Besides the above-mentioned sections, of spe-
cial interest was the palynological spectrum of
the sample collected from the second building
(square F-3, depth — 567 cm). Plenty of pollen
grains of wheat and weed characteristic of the
areas sown with it were represented among an-
thropogenic indicators. This spectrum contained
also pollen grains of great plantain (Plantago),
yarrow (Achillea), and saw-wort (Serratula).
The pollen grains of oak (Quercus) prevailed in
the arboreal group characteristic of the human
habitations. Fossilized microscopic residues of
non-pollen palynomorphs were noteworthy, as
well. Epidermal cells of cereals, epidermis of ce-
real ears, parenchymal cells of pine wood, and
fibres of linen textile were among them.

Burial 1, vessel 2. The palynological spectrum of
the clay pot in question was characterized with
the following peculiarities. Pollen grains of we-
eds, growing around the human habitation pla-
ces, were abundantly presented. As it was alre-
ady marked, among them were great plantain,
yarrow, fragrant wormwood, etc. There were
noted pollen grains of weeds, growing in areas
under crops. Elements of horticulture were well
presented. Pollen grains of walnut (Juglans re-
gia) and hazel nut (Corylus) were evidenced.

Similarly to habitation layers of the cross-
sections, pollen grains of oak, hornbeam, and
beech were identified in the group of arboreals.
Spares of adder’s fern (Polypodium vulgare) were

also found here (Fig.7). This fern is termophylic,
growing only in the lower belt of the forest. As
for the non-pollen palynomorphs, fossils of the
aquatic plant Dinoflagellata were presented in
great amounts. Spores of fungus, soil tick, fibres
of wool and flax textile were found (Figs. 8,9).
There were parenchymal cells of oak and pine
wood. It is uncertain what was contained in the
pot under discussion, however, remains of the
fresh water aquatic plants gave grounds for the
assumption that water was interred for the de-
ceased, however, later fossilized earth collapsed
into it, therefore, the spectrum mostly reflected
botanical remains of the fossilized soil.

Burial N 8, the abdominal area of the deceased.
An adolescent was interred in the burial in que-
stion. Great amount of pollen grains were evi-
denced in the sample collected from the abdo-
minal area of the deceased. Their preservation
was good. This quality is characteristic of any
animal coprolites (Araljo et. al. 1981; Brinkkem-
per and Haaster 2012; Kvavadze 2016). Of culti-
vated plants, pollen grains of wheat (Triticum)
were discovered here. There were found pollen
grains of wild buckwheat (Fagopyrum). These
two components, supposedly, belonged to food
residues (porridge and bread).

It is remarkable that the palynological spectrum
contained pollen grains of many medicinal plants,
of which fern spores were especially abundantly
presented. There were Ophioglossum vulgatum,
Asplenium, Osmunda regalis, Polypodium vulgar-
e,Pteridium aquilinum. 1t should be marked that
eggs of a parasitic worm, pork tapeworm (Tae-
nia solium) were found in the sample collected
from the abdominal area. Even today this very
fern tincture is recognized as a peerless remedy
for treating helminthiasis (Duke et al. 2002; Said
et al. 200Z; Quattrocch 2012). Supposedly, the pork
tapeworm created a problem for the population
of Southern Georgia in the Early Bronze Age. Mo-
reover, the discovery of this desease proves that
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pig farming was already developed in this region
in the period under discussion. It is doubtless that
pork represented an excellent food for humans in
those times. Thus, the above-mentioned material
shows that notwithstanding the high altitude, in
the Early Bronze Age, in Tiseli Seri humans were
engaged in farming. They sowed wheat, barley,
and rye. Warm climatic conditions facilitated de-
velopment of horticulture and viticulture. Humans
were actively utilizing levelled places for deve-
lopment of farming there.

Nearby mountains were covered with deciduo-
us and mixed forests, where oak trees prevailed.
Beech, hornbeam, alder, and hazel were growing
there as well. A coniferous forest, which exists
in this place at present, supposedly, grew on the
upper slopes of the mountain.

In the Early Bronze Age, the humans inhabiting
Tiseli Seri, were engaged in animal husbandry,
they were raising pigs and sheep. The fact that
the deceased was suffering from the desease
caused by pork tapeworm, proves the existen-
ce of pig farming, while remains of wool textile,
which were discovered in the habitation layers,
indicate existence of sheep farming. Along with
textiles woven from wool, contemporary humans
were using linen textile as well. Colored threads
indicate practice of weaving. Among fibres light
red ones prevailed. There also were flax fibres
coloured in light blue vitriol.

In the Early Bronze Age the population knew
many medicinal plants. They even used reme-
dies for treating deseases caused by worms. It
is proved by plenty of spores of medicinal ferns
found in the abdominal area of the deceased,
which was interred in burial N 8.

Thus, the palynological analyses prove that both
in Tiseli Seri and Lower Kartli the contemporary
climatic conditions drastically differed from the
present-day ones. Supposedly, it was warmer
and more humid. This assumption is proved by

the complex of vegetation. Warm climatic con-
ditions facilitated development of farming, es-
pecially of viticulture and horticulture.

Settlement of Chobareti. The Chobareti settle-
ment is located in South Georgia, in the historical
province of Samtskhe-Javakheti, in the distance
of 900 m to the north from the village of Chobareti
(the Aspindza Municipality), at the altitude of 1610
m from the sea level (41°34.926’N, 43°8.918’E).
It is situated on terraces of two natural hills. Its
total length reaches 700 m. It was accidentally
discovered in the course of Western Route Ex-
port Pipeline Sectional Replacement Project. The
preservation works were carried out in 2009 (Ka-
khiani et al. 2013). 11 buildings, 18 household pits,
and 10 burials were revealed during the archaeo-
logical excavations (Kakhiani et al., 2013; Sagona,
2014, 2018). Clay vessels of various functions and
shapes, including large-sized pots, were found
among artefacts. Rather great number of hand
mills was revealed, differing from each other both
by species of stones and their shapes and sizes
(Kakhiani et al., 2013; Sagona, 2014, 2018).

The radiocarbon dating of the organic residues
collected from the various habitation layers of
the Chobarrti settlement was defined in Austra-
lia and France. It proved that the Chobareti set-
tlement was not a temporary one and it existed
in the period of time, ranging from 3350 BC up to
2900 BC (Kakhiani et al. 2013; Sagona 2014; 2018).

Over 100 samples were obtained from the settle-
ment of Chobareti and later investigated. The ma-
terial was collected from burials, household pits or
was represented by contents of the vessels. It ap-
peared to be extremely rich, since sometimes b60-
800 palynomorphs were counted in each sample.
The palynological spectra of the above-mentioned
three types had many common features, however,
drastic differences were also noticeable.

The materials of three burials were studied.
These burials were: burials N4, N1. N8.
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Burial N4. Sample N1 was collected from the
lower part of the skeleton, sample N2 —from the
abdominal area, while sample N3 was collected
from the area under the pelvis of the deceased.
Abundance of pollen grains of coniferous plants,
especially of pine (Fig. 10), were characteristic
of the palynological spectra of all three sam-
ples. Pollen grains of fir-tree were also in great
amounts, while those of spruce were less. Of
other arboreals, pollen grains of alder, beech,
birch, oak, hornbeam, and buckthorn were iden-
tified. As for the herbaceous plants, this group
was better presented than pollen grains of ar-
boreal plants. Pollen grains of goosefoot, knot-
grass, and chicory prevailed. Pollen grains of go-
osefoot was especially abound in the abdominal
area (sample N2). Pollen grains of wheat were
in great amounts. Pollen grains of oats and other
Cerealia were found. Pollen grains of yarrow,
cornflower (Centaurea cyanus), and great plan-
tain were discovered only in the abdominal area.
Itis well known that the above-mentioned plan-
ts have medicinal properties (Duke et al. 2002,
Said et al. 2002; Quattrocch 2012) and the tinctu-
re of birch flower is also used in medicine Miller
etal. 2005; Papp et al 2014). Pollen grains of birch
were also evidenced only in the abdominal area.
Pollen grains of cranesbill, persicaria, stinging
nettles, and bindweed were found only in the
abdominal area. Leaves of these plants contain
many vitamins and humans eat them (Grosgeim
1946). Edible are roots of craneshill, representing
a delicious vegetable (Grosgeim 1946). Spores of
various ferns were aboundantly presented in the
second sample (Fig. 10).

Of non-pollen palynomorphs, cells of pine wood
dominated, particularly in the sample collected
from the bottom of the burial. This fact proves
that the deceased was interred on the bier (Fig.
). Lots of cereals and phytoliths of other her-
baceous plants, accompanying vegetarian food
(bread, edible greens, salad greens) were in the

second sample. Many linen fibres, supposedly,
remains of cloths or a shroud, were found un-
der the pelvis. A gray linen fibre was also found.
A small amount of linen fibres was identified in
the first and second samples, too. Epidermis of
plants was found in small amounts. Downs of
insects, their claws, and zoological epidermis
were defined. Microremains of ticks and other
arthropods were presented in small amoun-
ts. Microresidues of ticks and other arthropods
were presented in small amounts. It implied that
the deceased was interred in late autumn or in
early spring, when insects and ticks had no acti-
ve phases because of cold.

Burial NT. Three samples were collected from va-
rious parts of the abdominal area of the decea-
sed (samples N4, 5, 6), and just one (sample N7)
— from the area near the lower extremities (feet)
of the deceased. The palynological spectrum was
extremely rich. 842 palynomorphs were counted
in the fourth sample, and 8/5 - in the fifth. 699
palynomorphs were found in sample N6. Here
as well, amaong the arboreal plants, many pollen
grains of coniferous plants were defined. Pollen
grains of pine dominated, but in the palynological
spectrum numerous pollen grains of other arbo-
real plants were also marked. Among them were
pollen grains of juniper, joint-pine, birch, walnut,
beech, hornbeam, oriental hornbeam, oak, lime,
/elkova tree, alder, and hazel. As for the herbace-
ous plants, pollen grains of wheat and knot-grass
dominated. Number of pollen grains of goosefoot
is not significant in this burial. Nor pollen grains
of chicory were as many as in the fouth burial.
Pollen grains and spores of yarrow, cornflower
(Centaurea cyanus), fern adder’s tongue, and
other medicinal plants were identified only in the
abdominal area, too. Pollen grains of numerous
edible plants were defined. Among them were
walnut, hazel, mallow, rye, wheat, stinging nett-
les, cranesbill, persicaria, etc. Inclusion of pollen
grains of lime, birch, juniper, joint-pine, Zelkova
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tree, and maple in the organic remains collected
from the abdominal area of the deceased could
be explained by the usage of tinctures of leaves,
flowers or seeds of the above-mentioned plants
by the deceased for treatment of some desea-
ses(Mahdihassan 1986; Tashev and Tsakov 2008;
Demiray 2009; Adams et al. 2012; Quattrocch 2012;
Hayta et al. 2014; Alarcon et al. 2015).

The complex of non-pollen palynomorphs has
absolutely different features. Tracheal cells of
pine wood were almost absent. Microresidues
of ticks — bristles, claws, and pincers - domina-
ted. Bee downs, always accompanying honey
or its products, were identified only in the fifth
sample. Supposedly, honey was included into
the diet of the deceased prior his/her death. Epi-
dermis and phytoliths of plants were identified.
Small amount of spores of fungi were eviden-
ced. Several fibres of linen textile were found,
among them were pink, blue, and gray fibres.
Eggs of a parasitic worm were found in the fifth
and seventh samples.

Burial N8. Sample N8 was collected from the
content of vessel N1, which was found in this bu-
rial. Its palynological spectrum is not as rich as
the above-mentioned ones. Of arboreal plants,
only pollen grains of coniferous plants and lime
were found in the vessel in question . Of herba-
ceous plants, pollen grains of wheat and other
cultivated cereals were in great amounts. Due to
their poor preservation, pollen grains were not
defined up to their genera. Pollen grains of knot-
grass, common knot-grass, wild cereals, thistle
(Carduus spp) — always accompanying cereals
— were well presented. There were also pollen
grains of goosefoot, chicory, mallow, buckwhe-
at, cranesbill, and yarrow.

Many cereal phytoliths and tracheal cells of
wood of an unidentified tree were in the group
of non-paollen fossils. Remains of the aqua-
tic plant Dinoflagellate, spores of fungi, single

microremains of ticks, and epidermis of plants
were evidenced. Fibres of linen textile and wool
were found. There was a grey linen fibre as well.
This vessel, supposedly belonged to kitchenwa-
re, in which cereal porridge was furnished for
the deceased

Household pits. 21 samples were collected from
the household pits and later they were inve-
stigated. The palynological spectra of the hou-
sehold pits are illustrated in the diagram (Figs.
12,13). It is evident that abundance of pollen
grains of wheat (Triticum) and other Cerealia is
characteristic of the spectra (Figs. 14,15). Along
with pollen grains of wheat, those of barley
(Hordeum), millet (Panicum), and oats (Avena)
were found in the pits. Pollen grains of weeds
characteristic of areas sown with wheat were
presented well. Among them were knot-grass
(Polygonum, Polygonum aviculare), goosefoot
(Chenopodium album), thistle (Carduus), bind-
weed (Convolvulus), cornflower (Centaurea),
and buckwheat (Fagopyrum). Lots of microscop-
ic residues of insects and ticks and phytoliths
of cereals were among the non-pollen palyno-
morphs. It is noteworthy that lots of fibres of
linen fabric were found on the bottoms of near-
ly all household pits. Spores of fungus Glomus
were found in abundance. More detailed data,
concerning the palynological spectra of the pits
In question, were given in our previous publica-
tions (Bitadze et al. 2011; Messager et al. 2015).

Household pit N75. The palynological spectra of
the pit in question contained many pollen grains
of wheat and other cultivated cereals, being
analogous of the spectra defined in the sample
collected from the bottom of the above-men-
tioned pit. Therefore, it could be concluded that
this pit had a household function and was used
for keeping cereals in it. Composition of the
wheat pollen grains was high in this spectrum.
There were found pollen grains of barley, rye,
and other cultivated cereals. Weeds characte-
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ristic of areas, where wheat was growing, were
evidenced in great amounts. Phytoliths of ce-
reals, indicating the existense of microremains
of bran, which were left among wheat grains,
dominated among the non-pollen palynomorphs.
Remains of insects and of other types of zoo-
material residues were presented in quite great
amounts. They could be remains of a snout be-
etle or any arthropod, damaging wheat. Fibres
of linen and wool, parenchymal cells of wood of
pine and other arboreals were discovered in the
sample collected from pit N15. Remains of fea-
ther were found here as well.

Household pit N3. The palynological spectra of
its upper sample (N6) resembled those of pit
N15. Lots of pollen grains of wheat and other cul-
tivated cereals were identified here. Spectra of
different types were defined in the lower part of
the pit, since preservation of pollen grains was
poor there. Therefore, not many pollen grains
were found. As for the pollen grains of weeds
characteristic of wheat fields, they were well
presented in the palynological spectrum. The
complex of non-pollen palynomorphs was simi-
lar to that which characterises household pits
used for keeping there wheat. Amount of cereal
phytoliths dominated and no abundance of the
fungus Glomus was noted. Quantity of the dung
fungus Sordaria was also small. The zoological

material was evidenced, too.

Household pit N12. 1t is characterized by the fol-
lowing features: pollen grains of cereals and
weeds, accompanying them, were not in great
quantities, though there were marked pollen
grains of the weeds, growing in yards and rub-
bish. Among them were noogoora burr, chicory,
yarrow, great plantine, and goosefoot. The great
number of spores, belonging to the fungus G/o-
mus, was a proof in favour of the existence of
rubbish pit here. Fibres of linen and of an uni-
dentified textile, which were discarded into the
pit together with rubbish, were found in great

amounts. Spores of the fungus Chaetomium,
growing on the textile and decomposing it, were
marked there.

Household pit N4. This pit was located in plot
11, too. Pollen grains of cereals dominated in
the palynological spectra. Pollen grains of we-
eds characteristic of wheat were abound. No
spores of the fungus G/lomus were found. Re-
mains of insects were well presented. It is ob-
vious that this pit was functioning and wheat
was kept in it.

House hold pit N17. 1t was excavated on plot
1/. The sample, along with the organic pollen
grains, contained charcoal as well. In the paly-
nological spectrum, pollen grains of coniferous
plants were presented in great amounts. Pine
and fir-tree dominated. Tracheal cells of pine
wood were also found. Phytoliths of cereals
were evidenced in great amounts. Pollen grains
of wheat were found here. Weeds characteristic
of areas sown with wheat were also identified.
No spores of the fungus G/omus were marked.
Therefore, it could be concluded that wheat was
kept in pit N12.

The palynological spectra of the materials obtai-
ned from the vessel and of the organic residues
found on the hand mill. The contents of five ves-
sels, in which the degree of preservation of the
materials in question was the best, will be di-
scussed in the presented work. The organic re-
sidues obtained from the five hand mills will be
presented (Figs. 16,17,18).

Big pot N1. This big pot was discovered in the
fourth storeroom. Pollen grains of coniferous
plants prevailed in its palynological spectrum.
Especially great amounts of pollen grains, be-
longing to pine and fir-tree, were identified.
Pollen grains of spruce were in a lesser amount.
One pollen grain of beech was also defined. Of
herbaceous plants, Cerealea dominated. Pollen
grains of wheat were more than those of rye.
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Weeds, growing in fields of cereals, were well
presented. Of non-pollen palynomorphs, phytoli-
ths, starch grains of cereals and plant epidermis
were abound (Figs. 19,20). Of fungi, small quanti-
ties of Glomus (Fig. 21), Chaetomium, dung fun-
gus Sordaria, and lots of spores of unidentified
fungi were defined. Remains of aquatic plants
(Dinoflagellate) were found. Fibres of linen tex-
tile were also evidenced. Some zoological ma-
terials were well presented. Bristles, claws, and
epidermis of ticks and other insects were mar-
ked (Figs. 22,23).

Vessel N3. This single-handled jar was found at
the border of plots 10 and 11. The palynological
spectra were not rich. Of arboreal plants, pollen
grains of coniferous plants, especially of pine,
dominated. Equal amounts of pollen grains of
fir-tree and spruce were marked. Of herbaceous
plants, both wild and cultivated cereals were
found in large amounts. Pollen grains of wheat,
barley and oats were evidenced. Pollen grains
of wheat and weeds characteristic of its fields
prevailed. Of non-pollen palynomorphs, many
wood cells and phytoliths of cereals are found.
Small amounts of spores of Glomus and zoologi-
cal microresidues were identified. Fibres of linen

textile were found.

A small-sized vessel discovered in the hou-
sehold pit. Cultivated cereals dominated in the
palynological spectra of this vessel. Many pol-
len grains of wheat were found. Pollen grains
of oats, barley, and other Cerealia were also
dentified. Weeds characteristic of wheat fields
were well presented. Spores of adder’s fern,
moonwort, and other unidentified ferns were
noted. Of the arboreal plants, pollen grains of
coniferous plants prevailed. The first dominant
was pine, and the second one — fir-tree, here
too. Few pollen grains of spruce, juniper, and
lime were found. Pollen grains of hazel were

more than those of the above-mentioned plants.

Of non-pollen palynomorphs, many phytoliths
of cereals were found. Cells, belonging to their
stems and plant epidermis were evidenced.
Wood cells, among them of pine cells, were well
presented. Small number of spores and zoologi-
cal remains were defined. Fibres of textile linen
were defined in a relatively greater amount.

Vessel N4. Clay vessel N4 was found in pit N4
located between plots 10 and 11. The contents
of the palynological spectra of this vessel were
distinguishable for abundance of cultivated ce-
reals. Many pollen grains of wheat, oats, and
barley were found. Besides, pollen grains of mil-
let and other Cerealia were evidenced. It was
noteworthy that several species of wheat were
identified. Weeds of wheat fields were well
presented as well. In addition, many spores of
ferns, such as adder’s tongue, adder’s fern, and
moonwort were found. Of arboreal plants, pine
and fir-tree dominated. Pollen grains of spruce,
oak, and lime were identifed in small amoun-
ts. Number of pollen grains, belonging to hazel,
were slightly greater.

Non-pollen palynomorphs were also well pre-
sented. Phytoliths of cereals and wood cells
prevailed. Aquatic plants were noticeable. Spo-
res of the fungus Micorus were found. In humid
conditions this fungus appears on cereals and
damages them.

Not many fibres of linen textile were evidenced,
while microresidues of insects and ticks were
better presented. Remains of feathers were
found, too.

Vessel NZ. This vessel is found in the household
pit located in plot 11. Palynological spectra of
its contents were nearly the same as those de-
fined in the above-mentioned vessels. Pollen
grains of wheat were found in great amounts,
among which the existence of several species
was also noticeable. Pollen grains of oats were
found, too. Pollen grains of weeds characteristic
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of wheat fields were well presented. Especial-
ly great numbers of pollen grains, belonging to
knot-grass, were particularly noteworthy. Spo-
res of forest ferns were marked. Among them
were adder’s tongue, adder’s fern, and mo-
onwort. Spores of unidentified ferns were nu-
merous. The group of arboreals was represented
by pollen grains of coniferous plants and hazel.
Pine and fir-tree dominated.

Many parenchymal cells and phytoliths of ce-
reals were among non-pollen palynomorphs.
Zoological microresidues were well presented,
especially bristles and claws of insects. The
wing epidermis of a moth butterfly was found,
too. Spores of fungus (Glomus) and textile fi-
bres were evidenced in small amounts.

The characterization of the palynological spectra
of the hand mills. The materials obtained from
the six hand mills were investigated palynolog-
ically. Samples 1, 2, 3, 4, and 6 contained the
organic residues collected from the hand mills,
which were found in the area of structure N4,
while the hand mill, from which sample 5 was
collected, was found on structure N5 (Fig.24)

It should be also marked that four samples were
obtained from the small-sized hand mills, while
samples b and 6 were obtained from the large-
sized hand mills. The analysis showed that a great
amount of the pollen grains were found in the or-
ganic residues of the hand mills, which were made
of andesite (samples 1, 2,5, and 6). Since this rock
is of the volcanic origin, it is characterized with
numerous deep pores. Residues of those plants
were retained in these pores, which were pro-
cessed by means of the hand mills in question. As
the palynological diagram shows, pollen grains of
coniferous plants prevailed among the arboreal,
especially those of pine (Pinus). The second dom-
inant was walnut (samples 5, 6). Along with wal-
nut (Juglans regia), of deciduous plants, which
grow in warm climatic conditions, there were

marked hornbeam (Carpinus betulus), lime (Tilia),
zelkova (Zelkova), oak (Quercus), hop hornbeam
(Ostrya), wing-nut tree (Pterocarya fraxinifolia)
(Figs. 25,28). Small amounts of pollen grains, be-
longing to beech (Fagus orientalis), birch (Betula),
joint-pine (Ephedra procera), elm (Ulmus), ash-
wood (Fraxinus), willow (Salix). Of shrubs, there
were noted pollen grains of hazel (Corylus), privet
(Ligustrum), buckthorn (Rhamnus). Of great in-
terest were pollen grains of common grapevine
(Vitis vinifera) (Fig. 29) found in the materials of
four hand mills. As for the herbaceous plants, this
group was extremely rich. About 60 taxons were
identified among them (Fig.26). Generally, pollen
grains of wheat and other cereals prevailed. Along
with the pollen grains of wheat, those, belonging
to barley (Hordeum) and oats (Avena) were de-
fined up to their genus, which is absolutely natu-
ral. Pollen grains of weeds characteristic of areas
sown with wheat were presented well. Lots of
pollen grains, belonging to medicinal herbaceous
plants, were identified. Among them were pollen
grains of fragrant wormwood (Artemisia), yar-
row (Achillea), cornflower (Centaurea), saw-wort
(Serratula), valeriana (Valeriana), stinging nettle
(Urtica), poppy (Papaver), etc. Spores of ferns,
characterized with medicinal properties were nu-
merous. It means that seeds, fruits, and roots of
both edible and medicinal plants were grinded.

There were lots of non-pollen palynomorphs in
the palynological spectrum. Cereal phytoliths
and starch prevailed. Spores of fungi, especial-
ly those of fungus Glomus were presented well.
Besides, there were lots of tracheal cells of wood
and microscopic residues of insects and ticks
(Fig. 27). Spores, belonging to dung fungi, as well
as aquatic plants, and fibres of linen, hemp, and
wool were identified in small amounts. Residues
of volcanic ashes were found in small amounts.

All three groups, representing the palynologi-
cal materials obtained from storerooms, vessels
and burials excavated at the Chobareti settle-
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ment, revealed that the type of their spectra was
similar, since all of them reflected the palaeoe-
cological conditions of one and the same period.

The coniferous plants, especially pine and fir-
tree, dominated in the groups of arboreal plants
of all investigated samples. These data proved
that in the first half of the 4th millennium BC the
coniferous forests were covering high moun-
tains of the region under discussion, where at
present subalpine and alpine meadows exist.
Beech was also growing in those forests as an
admixture. The fern moonwort grew in forests
of the highlands.

Deciduous trees and other thermophilic plants
were spread in lower places, in deep canyons
and gorges, which were beyond the reach of
winds and cold. Among them were hornbeam,
oriental hornbeam, lime, oak, alder, hop hornbe-
am, walnut, and even zelkova tree. Most likely,
hazel grew in brushwood as well. Pollen grains
of above-mentioned plants were found in all
types of organic remains (storerooms, burials,
vessels, hand mill), giving grounds for the assu-
mption that exectly such deciduous forest was
growing in the environs of Chobareti.

The existence of termophylic forest species was
proved by means of some ferns, such as adder’s
tongue and adder’s fern. As it was previously men-
tioned, at present both these ferns grow only in the
deciduous forests, spreading only on the lower and
middle slopes of the mountains. Significant terri-
tories covered by fir-trees in the first half of the
4" millennium BC gave grounds for the assumption
that climate was humid there. At present fir-tree
is not widely spread in Samtskhe-Javakheti as the
climate is dry and continental there. Mostly spruce
and pine grow in the area.

Thus, it could be concluded that the climate in
Samtskhe-Javakheti in the period of time under
discussion was warmer and more humid compa-
red to the present-day one.

Development of rather active farming on this ter-
ritory seems to be determined by the existence
of favourable conditions. Not only the materials
obtained from the household pits and vessels
proved this assumption. Nearly all vessels and
household pits contained wheat. The fact that
the vessel filled with wheat was interred for the
deceased points to the traditions of the contem-
porary population, reflecting the character of
their farming activities.

The investigated material attests to the fact that
several species of wheat were sown on the terri-
tory in question. The population was yielding oats,
millet, barley, and other cultivated cereals. Presu-
mably, horticulture was also developed. Walnut
and hazel, supposedly, were gathered not only in
forests but in their own gardens as well. Pollen
grains of vine, which were found in the organic
residues of the hand-mill, serve as the proof for
development of viticulture in this region.

On the basis of investigation of the non-pollen
palynomorphs, it became clear that the deceased
of burial NTwas interred in summer, since there
were too many microresidues of ticks, the active
phase of which exactly corresponds to summer.
Supposedly, the ticks were in the items, which
were interred together with the deceased. Besi-
des, it is noteworthy that ticks and their remains
were found in themodern human clothes and
hair of the deceased (Bitadze et. al. 2011).

Interment of the deceased of burial N1 in summer
was also proved by existence in the palynological
spectrum of pollen grains of those very plants, whi-
ch bloom in summer. Most likely, funerary rites of
other burials occured in the cold season, since no
pollen grains of plants blooming in summer were
found in their palynological spectra, and, what is
main, there were few remains of ticks.

Numerous cells of tracheal wood, belonging to
pine, which were found on the floor of burial N4,
proved that the deceased was lying on the bier.
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Rather great amount of textile fibres of linen con-
firmed that the deceased were wearing clothes.
The majority of linen fibers were colourless, thou-
gh colored ones were also evidenced. Gray fibres
prevailed. Blue and pink fibres were also found.
The wool fibre was found only in burial N8.

As for the spores of fungi found in the obtai-
ned material, the index of amount of the fungus
Glomus. Plenty of spores of fungus Glomus were
defined in pits, where cereals were kept became
informative. Growth of its spores in the house-
hold pit indicated that very moment when this
pit turned into the rubbish pit, into which only

garbage and earth were thrown.

Great amounts of the fungus Mucoris was noted
in the vessel and the household pit, in which ce-
reals were kept. This fungus grows on the whe-
at in the form of mildew, waorsening its quality.
It is noteworthy that this process takes place
only in the humid climatic conditions. Thus, gre-
at amount of the spores of the fungus Mucoris
represents one more additional proof in favour
of the existence of the humid climate. Identifi-
cation of cereal phytoliths, their stems and epi-
dermis of leaves represent perfect markers, at-
testing to the existence of farming.

For correct and accurate interpretation of fos-
silized palynological spectra it is necessary to
study the samples of the present-day soil, moss-
es and other types of sediments characteristic of
the region under discussion.

To define the reflection of the present-day
landscapes of wild and cultivated plants in the
modern palynological spectra on the territory of
the Chobareti settlement, the samples were ob-
tained from various materials (soil - 5 samples,
mosses - 2 samples, cow dung - 1 sample).

As for the mosses, the herbaceous plants pre-
vailed in their palynological spectra. Lots of
spores of wild cereals, Apiaceae, knot-grass,

scabious, masterwort, and forest ferns were de-
fined. Of mosses, pollen grains of weeds char-
acteristic of pastures, such as hogweed, great
plantain, thistle (Cirsium arvense), and sorrel
were found.

Many pollen grains of pine and spruce were
defined in the group of arboreal plants of the
mosses spectrum. Pollen grains of oak, birch,
and hazel were also well presented. Amounts
of pollen grains of fir-tree, alder, walnut, and
beech were less significant in the palynological
spectrum.

Of non-pollen palynomorphs, microscopic resi-
duesof mosses prevailed.Plenty of downs, claws,
and pincers of ticks and insects were identified.
Scales of a moth butterfly were marked. Spores
of a dung fungus and other fungi were not few.
Small amounts of wood cells and aquatic plants,
and cysts of testate amoebae were identified.
Assulina and Arcella were defined.

As it has been marked, live samples of the pres-
ent-day soil were collected at the settlement of
Chobareti, in which pollen grains of herbaceous
plants prevailed. Lots of wild and cultivated
cereals and weeds characteristic of areas un-
der crops were found in them in great amounts.
There were identified Cyperaceae, flax, fragrant
wormwood, aster, noogoora burr, yarrow, this-
tle, cornflower, clover, goosefoot, Brassicaceae,
knot-grass, Lamiaceae, Rosaceae, primrose, etc.
Many forest ferns were defined in the palyno-
logical spectra of the soil. Among them were
adder’s fern, maidenhair, black spleenwort,
adder’s tongue, male-fern, mountainous male-
fern, and woolly bracken. As it was already
noted, the sample of cow dung was collected
at the Chobareti settlement and investigated.
The herbaceous plants prevailed in the paly-
nological spectrum with domination of pollen
grains of fragrant wormwood and wild cereals.
There were also many Caryophyllaceae, scabi-
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ous, knot-grass, and common knot-grass. It is
noteworthy that no pollen grains of forest ferns
were found. Of the arboreal plants, lots of pollen
grains of pine and spruce were identified. Pol-
len grains of oak and hazel were well presented.
Amounts of pollen grains of birch and hornbeam
were not significant.

Thus, the present-day palynological spectrum
perfectly reflected the vegetation, growing now-
adays in the environs of Chobareti, and, general-
ly, in Meskheti. Here coniferous forest prevailed
with domination of pine and admixture of spruce
and fir-tree. Factual situation was exactly re-
flected in the spectra both of the mosses and
the soil. In the forest massives of Meskheti oak
of highlands, elm, beech, birch, and alder could
be encountered in small amounts. Pollen grains
of all above-mentioned trees were identified in
the studied palynological spectra.

The spectra of non-pollen palynomorphs dras-
tically differed from those of mosses. Spores of
fungi prevailed in the soil, where lots of dung
fungi were identified. The fungi G/omus and Al-
ternaria were marked, too. Parenchymal cells of
wood, plant epidermis and phytoliths of cereals
were also well presented. As for the zoological
material in the palynological spectrum of the
soil, its amount was considerably smaller than
that in the mosses. Small quantities of both co-
loured and colourless fibres of linen and cotton
textile were identified. Cysts of testate amoeba
were found in small amounts, but among them
no cysts of the testate amoeba Assulina were
encountered. As for the present-day farming
activities of the humans, they are engaged both
in animal and crop husbandries. The material
studied by means of the palynological method
revealed very small amounts of pollen grains of
cereals. These data completely correspond to
the present-day reality, when crop husbandry is
not very significant. Potato, cabbage, and other
vegetables are planted today.

It is noteworthy that, relying upon the informa-
tion spread among the local population, flax was
grown on the lower terraces of the settlementin
the second half of the last century. These data
were well reflected in the palynological spec-
trum of the soil, in which, along with stems of
flax, its pollen grains were found. Existence of
horticulture was also reflected in the palyno-
logical spectra. Today mainly walnut and hazel
grow in the gardens of Chobareti and Zveli. Their
pollen grains were blown by wind and were set-
tled down as sediment on the present-day soil
of the terraces in the settlement. Therefore, the
traces of horticulture were well evidenced in the
studied palynological spectra.

Settlement Tkemlaras Veli. Barrow N16 was
excavated on the Tkemlara Veli. According to the
archaeological data, this barrow was dated from
the first half of the third millenium. The earth
obtained from vessels N1and N5 was studied by
means of the palynological researches. Two sam-
ples — one from the rim area, another from the
bottom - were collected from each vessel. Detai-
led discussion of these spectra is necessary.

The forest elements of the earth spectrum defi-
ned in the upper part of vessel NTwere found in
a comparatively small amount (29.2%) compa-
red to those identified in the sample, which was
collected from the bottom of the vessel (55.7%).
The arboreal group in the sample collected from
the bottom of the pot was much more plentiful.
Pollen grains of chestnut dominated. Of the de-
ciduous plants, there were evidenced lime, hor-
nbeam, beech, oak, walnut, myrobalan, and al-
der. Coniferous plants were presented by pollen
grains of fir-tree, pine, spruce, and juniper. Of
shrubs, there were found ivy, hazel, buckthorn,
and joint-pine

Pollen grains of weeds characteristic of areas
sown under crops dominated in the groups of
herbaceous plants in both samples. Amounts of
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wheat and other cereals were not low, howe-
ver, prevalence of wheat was noticeable in this
group. Indicators of pastures were also eviden-
ced in the palynological spectra. Pollen grains
of plants growing in yards and rubbish dumps
were presented in small amounts. Among them
were fragrant wormwood, clover, and ribwort
plantain.

Of sporogenous plants, spores of adder’s tongue
fern were aboundly presented in both samples.
Spores of other sporogenous plants were also
marked, especially those of adder’s fern, black
spleenwort, and maidenhair fern. Spores of
mosses were evidenced, too.

The analogous regularity was marked in the earth
collected from vessel Nb excavated at the barrow.
In the samples obtained from the bottom of the
vessel, forest elements were in greater amoun-
ts (44%) compared to those identified in its up-
per part (29%). Plenty of chestnut pollen grains
were found in the palynological spectrum of the
sample collected from the bottom of the vessel,
while in its upper part they were absent. Along
with pollen grains of chestnut, pollen grains of
zelkova tree, alder, hornbeam, oriental hornbeam,
myrobalan, tanner’s sumach, buckthorn, and juni-
per were found at the bottom of the vessel. Pollen
grains of lime, oak, pine, fir-tree, and spruce were
identified in both samples. Besides, the amount
of all above-mentioned components of the paly-
nological spectrum was greater in the sample
collected from the bottom of the vessel.

In the group of herbaceous plants, pollen grains
of weeds characteristic of areas under crops pre-
vailed in both samples. Among them were knot-
grass, thistle, bindweed, goosefoot, cornflower,
etc. Among many species of cultivated cereals,
only one pollen grain of wheat was identified in
the upper part of the pot, while 5 pollen grains
of wheat, 3 - of barley, and 9 - of other Cerealia
were found on its bottom.

The role of grazing indicators was smaller in
both samples. Elements of yard and rubbish we-
eds were better presented in the sample, whi-
ch was collected from the bottom of the vessel.
Pollen grains of noogoora burr, stinging nettles,
fragrant wormwood, ribwort plantain, chickwe-
ed, and bastard cabbage were found there.

The group of wild herbaceous plants was presen-
ted in the following way: paollen grains of violet
(Viola), Lamiaceae, Apiaceae, comfrey (Sym-
phytum), and bur reed (Sparganium) were found
in the bottom of the pot. It is remarkable that bur
reed grows only in humid swampy places. In both
samples composition of sporogenous plants is
rich. Similarly to the first vessel, pollen grains of
adder’s tongue and of other ferns prevailed here.
Spores of adder’s fern, black spleenwort, and
male-fern were defined there. Spores of mosses
and royal fern (Osmunda regalis) were evidenced
in both parts of the vessel. Royal fern represen-
ts heat- and humid-tolerant plant. It grows in
swampy places, near lakes, on the riverbanks or
in humid alder groves.

The results of the palynological researches gave
grounds for drawing a conclusion that before its
interment the vessel discovered in barrow N 16
had been in usage for a long time. Supposedly,
chestnut, wheat or dried fruits of myrobalan and
buckthorn were kept in it. If the pot was kept
in the open air, its pores would be filled with
invisible dust, containing pollen grains of plan-
ts. Besides, it is also admissible that the vessel
in question was used for cooking, since pollen
grains of stinging nettles were discovered only
at the bottom of both pots.

Relying on the palynological complex, it could
be assumed that in the period prior the inter-
ment, the environs of Tkemlara were covered
with deciduous forests, consisting of lots of ter-
mophylic elements. Among them were zelkova
tree, chestnut, and lime. Supposedly, this warm
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climate was humid as well, since pollen grains
and spores of swamp vegetation were identified
in the spectrum.

Settlement Nachivchavebis Ubani. Burial N3. It
is located on the right bank of River Chivcha-
vi, at 1256 m above the sea level. On the basis
of the archaeological investigations this burial
was dated from the Kura-Araxes Culture Epo-
ch. A child was interred in this burial. Only clay
vessels were found there. There were two small
The earth obtained
from the smaller vessel was solid and brownish.

pots, put in one another.

White powdery inclusions were visible in it. The
palynological investigation of the organic com-
position of this pot showed that preservation of
the pollen grains of plants was excellent and
that the palynological spectrum was diverse .

Altogether 631 pollen grains were counted in the
sample obtained from the vessel. Of them, 16.4%
belonged to the group of arboreal plants (110
pollen grains). Number of pollen grains of ha-
zel and pine prevailed in this group. There were
many pollen grains of cultivated vine, walnut,
oak, hornbeam, and cultivted vine (Vitis vinifera).
Pollen grains of oriental hornbeam and fir-tree
were noted as well. At present identification of
cultivated vine is entirely possible, since mor-
phological characteristics of its pollen grains are
well studied by means of a scanning electronic
microscope. Of herbaceous plants, plenty of we-
eds, such as fragrant wormwood, chicory, and
goosefoot, were presented. There were defined
many pollen grains of weeds characteristic of
gardens, areas under crops, and yards. Among
them were pollen grains of great plantain, stin-
ging nettles, knot-grass, mallow, noogoora burr,
dandelion, thistle (Cirsium arvense), cornflower,
chicory, buckwheat, chickweed, thistle (Carduus
spp), etc. It should be marked that along with the
pollen grains of weeds characteristic of areas
under crops those of cultivated wheat and other
Cerealia were well presented.

Pollen grains of weeds characteristic of vi-
ne-yards were presented in great amounts,
however, pollen grains of vine proper were not
so many in the palynological spectrum. It is ge-
nerally known that production of pollen grains of
vine is not high compared to those of walnut or
hazel. It is especially remarkable that, compared
to pollen grains of walnut and hazel, in sedimen-
ts preservation of vine pollen grains is poorer.

Especially good preservation of pollen grains
of vine and other shrubs or arboreals could be
explained by perfect conditions for conservation
of pollen grains created in the content of the
vessel prior the collapse of earth into it. It should
be marked that the majority of vine pollen grains
could not be preserved in the soil, however,
their preservation in wine is perfect. Therefore,
it could be assumed that wine, as a medicinal
remedy, was interred into child’s burial.

Burial N5. Two samples collected from vessels N1
and N2 were studied palynologically. The clay pots
were rather large (with capacity of about 2,5-3 li-
tre). They were short and had very wide neck.

The palynological spectrum of burial N3 compa-
red to that of vessel N1 is characterized by hi-
gher amount of pollen grains, belonging to forest
elements. Among them are pollen grains of pine,
chestnut, beech, lime, hornbeam, oak, myroba-
lan, and tanner’s sumach. Of deciduous plants,
pollen grains of chestnut dominate. Amount of
other components is smaller, but spores of fo-
rest ferns are well presented, corresponding to
17% of the plynological spectrum. It should be
marked that altogether 163 pollen grains and
spores were counted in this sample.

Among other herbaceous plants a great quantity of
pollen grains of weeds is found. Weeds characte-
ristic of areas under crops prevail. Among them are
chicoridae, Fagopyrum esculentum, thistle (Car-
duus spp), goosefoot, cornflower, bindweed, etc.
Pollen grains of wheat are also identified.



The Sites of the Kura-Araxes Culture

17

Indicators of pastures are few. Among them are
thistle (Cirsium arvense), teasel, and goosefoot.
The volume of their pollen grains is much smal-
ler than those of weeds characteristic of areas
under crops.

What could be contained in this vessel? Since
chesnut prevailed in the group of the arboreal
plants, it could be assumed that it was interred
for the deceased. Presumably, wheat was kept
in this vessel prior to chestnut.

The sample collected from vessel NZ is presented
more substentially. The pollen grains of chestnut
are in a considerably greater amount compared
to those in pot N1. Chestnut represents the first
dominant component in the group of arboreal
plants. Additionally, pollen grains of fir-tree, pine,
beech, maple, birch, oak, hazel, tanner’s sumach,
myrobalan, guelder rose, and buckthorn are evi-
denced. Of forest ferns, black spleenwort, adder’s
tongue, and moonwort are defined. Generally, fo-
rest elements occupy 27% of these vessel, too.

Among other herbaceous plants, weeds cha-
racteristic of areas under crops dominate here,
too. Their composition is similar to pot N1. Pollen
grains of Chicorioideae prevail. Great amoun-
ts of cornflower, bindweed, buckwheat, knot-
grass, and thistle (Cirsium arvense) are defined.
Pollen grains of wheat are found, too. Grazing
elements are few. Ruderals of habitats are well
presented. Among them are great plantain, fra-
grant wormwood, and saw-wort (Serratula).

Thus, the vessel in question, likewise pot NT,
supposedly, contained chestnut, since its pol-
len grains considerably dominate among those
of deciduous plants. Pollen grains of forest ele-
ments occurred in the pot via fruits of chestnut.
It is well known that the surfaces of fruits pro-
per after dropping from trees on the earth and
freeing from their bristly cases are stuck fast by
numerous pollen grains, aboundantly existing in
the soil and on leaves fallen down on the ground.

Burial N1. It is located in Nachivchavebis Uba-
ni. The earth, which was collected from the clay
mug found near the western wall of this burial,
was studied. 314 pollen grains were counted
there. The palynological spectra were characte-
rized by abundancy of pollen grains of Cerealia
as well as weeds characteristic of areas under
crops. Among them were knot-grass, cornflower,
thistle (Cirsium arvense), buckwheat, etc. Indi-
cators of grazing were poorly presented. Forest
elements were very few in the sample. They did
not exceed 9%. Pollen grains of pine dominated.
Spruce, fir-tree, elm, oak, and hazel were pre-
sented by single pollen grains. Of forest ferns,
spores of adder’s fern are evidenced.

The fact that the spectrum in guestion resem-
bles those defined in containers, where cereals
were kept, gives grounds for supposition that
wheat was kept in the clay mug or it was used
as a unit of measurement.

Burial NZ2. The earth sample collected from the
vessel interred into the burial was studied. Its
palynological spectrum was analogous to that
identified in burial N1. Weeds of cereals domi-
nated. Pollen grains of wheat and other Cere-
alia were defined. Forest elements were few
(10.99%). Amount of pollen grains of pine prevai-
led the amounts of all other components. Only
single pollen grains of fir-tree, spruce, oak, and
hazel were evidenced.

Signs, proving existence of pastures are more
clearly visible in this spectrum compared to
those defined in the palynological spectrum of
the first burial, however, here quantity of we-
eds characteristic of areas under crops signi-
ficantly exceeds grazing elements. Thus, most
likely, wheat was contained in the vessel of the
second burial, too.

All studied burials, as it was already mentioned,
on the grounds of archaeological material, be-
long to the Kura-Araxes period. The complex of
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pollen grains, which were identified in the paly-
nological spectra, provided an opportunity for
restoration of the vegetation, growing in the re-
gion under discussion, as well as of the paleoe-
cological conditions, surrounding contemporary
human beings, and the character of their far-
ming activities. At present this area is covered
by sparse forests of oak and hornbeam. There
are also secondary meadows, where wild cere-
als (genus Agrostis) dominate. Georgian oak di-
sappears at 1500-1800 m above the sea level and
Is substituted by the oak of highlands.

The palynological analysis of the material disco-
vered in the household pits excavated at Nachi-
vchavebi. The layers of 14 household pits were
investigated. According to the archaeological
studies they belonged to the period of the Ku-
ra-Araxes Culture. Abundance of pollen grains of
cultivated cereals and weeds were characteristic
of the palynological spectra of habitation layers
of the household pits. Simultaneously, there were
few forest elements, especially fern spores. This
fact proves that the household pit was closed for
a long period of time, therefore, no accumulation
of pollen grains was possible from air.

Household pit N19. 408 pollen grains and spores
were counted in the layer of this pit. Of them,
only 21 pollen grains belonged to the arboreal
group, comprising 5.1% of the complex. Five spo-
res of forest fern were identified, not exceeding
1.2%. Of forest elements, equal amounts of pine
and hornbeam were marked. Pollen grains of fir-
tree, beech, and hazel were in small quantities.
There were found single pollen grains of chest-
nut, lime, and joint-pine.

There were many pollen grains of wheat (27) in
the group of herbaceous plants. Pollen grains of
oats, barley, and other cultivated cereals were
encountered, however, the majority of their pol-
len grains were distorted, therefore their defini-
tion up to the genera became complicated. Pol-

len grains of weeds characteristic of areas under
crops were aboundantly presented. Among them
were knot-grass, bindweed, goosefoot, chicory,
etc. The complex in question contained weeds
of pastures and rubbish, however, their amount
was considerably small.

Of wild herbaceous plants, primrose (Primula),
growing only in forest landscapes, prevailed. It
was remarkable that pollen grains of cultivated
cereals baore traces of conflagration.

Household pit N21. The investigated sample was
collected at the depth of 60 cm. 407 pollen grains
were defined in it. Only 19 pollen grains belon-
ged to arboreal plants. Among them were pine,
elm, zelkova tree, oak, hazel, and joint-pine.

The complex of herbaceous plants was distin-
guishable for its diversity. Pollen grains of weed
chicory prevailed. Plenty of pollen grains of goo-
sefoot and fragrant wormwood were presented.
Nineteen pollen grains of fragrant wormwood
(Artemisia annua) were defined. Fragrant wor-
mwood likes warmth and humid. Today it grows
only in warm and humid lowland. Cultivated ce-
reals were also rather well presented. Wheat
and barley prevailed. Of weeds characteristic
of areas under crops, along with chicory, the-
re were found cornflower, thistle, cornflower,
buckwheat, and knot-grass. Weeds of pastures
were poorly presented. Among them were dan-
delion, thistle (Cirsium arvense), and Caryophyl-
laceae. Of sporogenous plants, only ferns were
identified. It was noteworthy that traces of con-
flagration were visible on the majority of pollen
grains, especially on cultivated cereals, pollen
grains of which were turned into charcoal, bea-
ring brown color. Besides, in this material nume-
rous charcoal particles were distinguished.

Household pit N28.193 pollen grains were counted
in the sample collected from the layer of this pit
at the depth of 40-45 cm. Of them, 7.7% belonged
to the group of arboreal plants, while 4.6% - to
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forest ferns. The rest percentage belonged to we-
eds. Pollen grains of cultivated plants were not so
many as in the materials found in the above-men-
tioned pits. However, composition of weeds cha-
racteristic of areas under crops was rich here as
well. Lots of pollen grains, belonging to chicory,
thistle, knot-grass, bindweed, and buckwheat
were found. The indicators of pastures were in
considerably small amounts. Among them were
pollen grains of buttercup, thistle and Chenopo-
diaceae. Weeds of rubbish and yards were poorly
presented compared to those, growing in areas
under crops. Of sporogenous plants, there were
identified spores of Pteridophyta, and adder’s

toungue.

Household pit N29. The sample, which was col-
lected from the layer at the depth of 25 cm of
this pit, was characterized by abundance of pol-
len grains. Many forest elements were found as
well. Among them were pollen grains of pine,
spruce, hbirch, beech, elm, alder, hornbeam, oak,
and maple. Lots of hazel pollen grains were de-
fined. Single pollen grains of walnut and cultiva-
ted vine were identified here.

Lots of pollen grains of knot-grass and chicory,
belonging to the group of the herbaceous plants,
were defined. Of Cerealia, wheat, barley, and oat
were defined. Of the weeds characteristic of the
areas under crops, in addition to pollen grains
of knot-grass and chicory, there were identi-
fied bindweed, thistle (Carduus spp), cornflower
(Centaurea cyanus), cornflower (Centaurea ibe-
rica), goosefoot, etc. The role of grazing indica-
tors was less important. Weeds characteristic of
yards of human habitats were well presented.
Among them were poppy, great plantain, butter-
cup, and fragrant wormwood. Of sporogenous
plants, spores of Pteridophyta, adder’s tongue,
and adder’s fern were found. It is noteworthy
that here as well pollen grains of cultivated ce-

reals were marked with traces of conflagration.

Household pit N30. Abundance of taxons, espe-
cially a great amount of the forest elements,
was marked in the palynological spectrum of
the sample collected from this pit. Percentage of
arboreal plants and forest ferns almost reached
44%. Of deciduous plants, hazel dominated. Its
15 pollen grains were found here. Pollen grains
of oak and hornbeam were less. Single exam-
ples of pollen grains, belonging to elm, beech,
oriental hornbeam, lime, walnut, and joint-pine,

were encountered.

The number of wild herbaceous plants increased
in the pit under discussion. Among them were
primrose (Primula), sedge (Cyperus), bur-reed
(Sparganium), aster (Aster), etc. In addition, si-
gnificance of pollen grains, belonging to Cerea-
lla and growing in areas under crops, was not so
great. Pollen grains of pastures and yard weeds
were presented in equal amounts. Their total
number was less compared to that of weeds,
growing in areas under crops.

Spores of the fern adder’s tungue (Ophioglos-
sum vulgatum), belonging to the heat- and hu-
mid-tolerant plants, dominated in the group
of the sporogenous plants. Its 84 spores were
counted, while the amount of other forest ferns,
such as adder’s fern and maidenhair fern, was
smaller. Spores of mosses were also noted.

Household pit N32. 330 pollen grains were coun-
ted in the sample obtained from the layer of this
pit. There was a small amount of forest elemen-
ts, comprising 13%. Along with pollen grains of
pine, there were defined plenty of hazel pollen
grains. Single pollen grains of spruce, fir-tree,
lime, and hornbeam were marked.

Of herbaceous plants, there were lots of pollen
grains, belonging to wheat and other cultivated
cereals. Pollen grains of weeds characteristic of
areas under crops were in great amounts, pollen
grains of knot-grass were especially increased.
Pasture elements were also well presented. Pol-
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len grains of yard weeds were evidenced. Among
them were mallow, fragrant wormwood, great
plantain, yarrow, etc. Among the sporogenous
plants, Pteridophyta dominated. Spores of ad-
der’s tongue and woolly bracken were identified.

Household pit N33. 171 pollen grains and spores
were counted in the sample collected from the
layer of this pit. Forest indicators were poorly
presented. These elements corresponded to only
9%. Almost equal quantities of pollen grains,
belonging to pine, spruce, oak, hazel, elm, and
joint-pine were met.

The herbaceous plants were mainly presented
by weeds characteristic of areas under crops,
pastures and yards of human habitats. Chicory,
fragrant wormwood, and goosefoot prevailed.
Of wild herbaceous plants, lots of pollen grains,
belonging to aster, were identified. Of sporoge-
nous plants, there were marked pollen grains of
Pteridophyta and mosses.

Household pit N34. 307 pollen grains were coun-
ted in the sample collected from the layer of this
pit. Forest elements corresponded to 14%. Pollen
grains of pine, hornbeam, oak, and hazel prevailed.
Pollen grains, belonging to fir-tree, beech, juniper,
elm, and lime were found in small quantities.

Among herbaceous plants there were many
cultivated cereals (26 pollen grains) and we-
eds characteristic of areas under crops. Pollen
grains of wheat, barley, and oat had traces of
conflagration. Among weeds knot-grass was
distinguishable for its particular abundance.
Its amount reached 73.7%. Altogether 73 pollen
grains of knot-grass were counted. Among them
were many pollen grains of chicory and thistle
(Carduus spp). Indicators of pasture were well
presented. Among them were dandelion, thistle
(Cirsium arvense), goosefoot, etc.

Of wild herbaceous plants, there were presen-
ted violet, primrose, Apiaceae, Lamiaceae, etc.

Of sporogenous plants, single spores of adder’s
tongue and Pteridophyta were identified.

Household pit N36. Four samples were col-
lected from various levels of the pit. In the sam-
ple, which was collected at the depth of 25 cm,
amount of forest elements was greater than in
the other ones. Along the pollen grains of pine,
there were lots of pollen grains of hazel and oak.
In the spectrum pollen grains of fir-tree and
spruce were marked in smaller quantities. Few
pollen grains of beech, birch, walnut, alder, and
ashwood were encountered. Altogether 481 pol-
len grains were counted in this sample, of them
70 were pollen grains of the arboreal plants,
while 53 corresponded to spores of forest ferns.

Three different weeds dominated in the herbace-
ous group. They were chicory, fragrant wormwo-
od, and goosefoot. Not many were pollen grains
of Cerealia, presented by wheat and barley. There
were pasture indictors as well. Ruderals, growing
within the human habitats, were well presented.
Among them were noogoora burr, great plantain,
cichory, etc. Spores of adder’s tongue and Pte-
ridophyta prevailde in the group of the sporoge-
nous plants. There were marked maidenhair fern,
adder’s fern, and cryptogram. Spores of two mos-
ses were evidenced here.

Only 132 pollen grains were found in the sample
collected from the layer at the depth of 40 cm.
The indicators, proving existence of forests, cor-
responded to /%. Pollen grains of pine, fir-tree,
lime, and hazel were in small amounts. Of the
herbaceous plants, weeds of areas under crops,
especially pollen grains of knot-grass prevailed.
Amounts of wheat and other cultivated cereals
were not small. The indictors of grazing were
poorly presented. Of sporogenous plants, only
five spores of Pteridophyta were evidenced.

Components of the palynological spectrum in
the samples collected from the layers at the
depth of 50 and 60 cm were quantitatively much
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more rich. 252 pollen grains were counted in the
first sample, while the second one contained
473 pollen grains and spores. In the group of the
arboreal trees (at the depth of 60 cm), along with
pine, hazel, hornbeam, and lime prevailed. There
were defined fir-tree, spruce, beech, oak, orien-
tal hornbeam, and juniper.

Of herbaceous plants, lots of weeds, growing in
the areas under crops, were identified. Especial-
ly aboundant were pallen grains of knot-grass.
Cultivated cereals — with prevalence of wheat
- were well presented as well. Grazing elemen-
ts were evidenced, too. Ruderals of yards and
rubbish were represented in the palynologi-
cal spectrum. Among them were mallow, great
plantain, noogora burr, fragrant wormwood, etc.
Of the sporogenous plants, black spleenwort,
maidenhair fern, and other Pteridophyta were
evidenced in single examples.

Household pit N37. Growth of forest elements
was marked in the sample collected from this
pit, reaching 28%. Lots of pine pollen grains
were found. Hazel was the second dominant.
Fir-tree, spruce, and oak were in equal quan-
tities. Pollen grains of hornbeam, alder, maple,
ashwood, and joint-pine were in small amounts.
One pollen grain of Lebanon cedar was defined.
Supposedly, it was brought here from a great di-
stance. It is known that pollen grains of cedar
could be blown by wind at a distance of some
hundred or thousand kilometers.

There were lots of weeds characteristic of are-
as under crops in the group of the herbaceous
plants. Of cultivated cereals, wheat dominated.
Taxons, representing indicators of grazing and
rubbish, were well presented. Pollen grains of
stinging nettles, poppy, great plantain, mallow,
and yarrow were found. Amount of sporogenous
plants was great. Adder’s tongue prevailed - its
62 spores were counted. Spores of adder’s fern
and mosses were found, too.

Household pit N38. 405 pollen grains were coun-
ted in the sample collected from this pit. There
were few indicators of forest species. Amount
of pollen grains, belonging to pine and hazel,
was at a low point. The quantity of pollen grains
of walnut and chestnut was even less.

Chicory (96 pollen grains) and fragrant wor-
mwood (77 pollen grains) dominated in the
layer of the pit in question. There were lots of
knot-grass, thistle (Carduus spp) and goosefo-
ot, which are abundantly growing in the areas
under crops. Wheat and other cultivated cereals
were identified in the spectrum. There were pa-
sture elements as well. Pollen grains of ruderals
chracteristic of human habitats were less distin-
guishable. Of sporogenous plants, only spores of
Pteridophyta were evidenced.

Household pit N39. Lots of pollen grains, be-
longing to hazel, were found in the sample col-
lected from this pit. Hazel occupies 76% in the
arboreal group. 38 pollen grains of hazel were
counted. Along with pollen grains of hazel, there
were found pollen grains of pine, fir-tree, birch,
hornbeam, alder, and guelder rose.

Pollen grains of chicory and fragrant wor-
mwood dominated in the group of the herba-
ceous plants. Plenty of knot-grass, common
knot-grass, cornflower, and goosefoot were
identified there. Of weeds characteristic of
areas under crops, there were plenty of thi-
stle, bindweed, and cornflower. Pollen grains
of cultivated cereals were presented in gre-
at amounts. Wheat dominated. Pollen grains
of barley and oats were presented in smaller
amounts. Similarly to the layers of the pits,
which were previously discussed, indicators
of pastures were well presented here as
well. Ruderals of human habitats and rubbi-
sh were marked. Among them were noogoora
burr, great plantain, dandelion, fragrant wor-
mwood, mallow, etc. The group of sporoge-
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nous plants contains spores of Pteridophyta,
adder’s tongue, and mosses.

Household pit N40. 769 pollen grains were defi-
ned from the layer of this pit. The group of the
arboreal plants corresponded to  9.2%, whi-
le that of the forest ferns — to 5.5%. Nearly all
other components of the spectrum belonged to
herbaceous plants. Weeds characteristic of are-
as under crops dominated. Among them were
pollen grains of chicory, knot-grass, and thist-
le (Carduus spp). Amounts of bindweed, corn-
flower (Centaurea cyanus), and goosefoot were
not insignificant. Among cultivated cereals,
there were pollen grains of wheat, which had
traces of conflagration. Indicators of grazing and
rubbish were distinctly expressed. The sporoge-
nous plants were represented by Pteridophyta
and adder’s tongue.

Household pit N43. Amount of wheat and other
cereals in the palynological spectrum of the
layer of the pit in question was great. All of
them had traces of conflagration. Altogether, 27
pollen grains were counted in this group. The-
re were pollen grains of weeds characteristic of
areas under crops. Amount of pollen grains of
chicory and knot-grass dominated. Other weeds
— bindweed, cornflower, buckwheat, and thistle
were well presented as well.

Of the grazing indices cornflower, and thistle
were defined in the palynological spectrum. Of
the ruderals, growing in human habitats, gre-
at plantain, yarrow, fragrant wormwood, and
others were evidenced. Of the sporogenous
plants, black spleenwort and Pteridophyta were
marked.

Thus, it is clear that in the palynological spectra
of both groups of arboreal and herbaceous plan-
ts, which were found in the pits under discus-
sion, there were many pollen grains of heat- and
humid-tolerant plants. They resembled the paly-
nological spectra of the burials, which were pre-

viously discussed. Lots of pollen grains of hazel,
walnut, lime, and sweet wormwood were in the
pits as well. Ferns maidenhair and adder’s ton-
gue were well presented by their spores. Appe-
arance of pollen grains of zelkova tree, chestnut
and cultivated vine in the materials of some pits
proved that these plants were growing not far
from this site. Pollen grains of wheat and other
Cerealia were abundantly presented both in the
materials of the burials and the pits, proving the
existence of arable farming of high level.

Settlement of ‘Dzedzvebi’. The Dzedzvebi settle-
ment is located near the gold mine of Sakdri-
si dated from the Kura-Araxes Culture. On the
basis of the archaeological data, the settlement
of Dzedzvebi also belonged to the Kura-Araxes
period. Burial NT is situated on the territory of
the settlement in question. An old man (oral in-
formation received from Liana Bitadze) was in-
terred here.

Burial N1 excavated at the settlement of ‘Dzedz-
vebi’ is located near the Sakdrisi gold deposit
dated from the Kura-Araxes Culture. 12 samples
were obtained from the burial for palynological
researches. Three of them were collected from
a large-sized clay pot, the rest were obtained
from the various parts of the skeleton (Fig. 30).
The high indicator of pollen grains of melliferous
plants, good preservation of pollen grains, and
their high concentration (Fig. 31) were character-
istic of the palynological diagram of the organic
residues. Pollen grains and spores of 46 plants,
which mainly belonged to the group of the herba-
ceous plants, were studied. In addition, non-pol-
len palynomorphs of lots of organisms were
found and defined. Among them were spores of
fungi, microscopic fossils of insects and arthro-
pods, wood cells, phytoliths, etc. (Figs. 32,33).
The material contained in a clay pot, from which
three samples (N 9,10,11) were collected and in
which pollen grains of melliferous plants domi-
nated, were especially distinguishable for their
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richness. Pollen grains of bindweed (Convolvulus
arvensis), a typical melliferous plant, were partic-
ularly in great amounts (Fig. 34) (Tashev, Panche-
va 2011). Abundance of pollen grains of chicory
(Cichorioideae), which also belongs to mellifer-
ous plants, was remarkable. Pollen grains of lime
were found. Pollen grains of cornflower (Centau-
rea), knot-grass (Polygonum), aster (Aster), and
other melliferous plants were defined in the pal-
ynological spectrum(Tashev et al. 2015). It should
be noted that pollen grains of melliferous plants
reached their maximal amounts at the bottom of
the vessel (samples 10,11). Downs and claws of
bees, which were found in the material, were ad-
ditional proofs of the existence of honey in it. The
fact that pollen grains of melliferous plants were
found both in the vessel and near large skeletal
bones or under them

Besides, pollen grains of Cerealia were found
nearly in all samples (Technical guidelines, 2018).
Lots of pollen grains of wheat were evidenced
near knees and legs of the deceased. Weeds
characteristic of cereals were well presented.
Among them were goosefoot (Chenopodiaceae),
thistle (Carduus), bindweed (Convolvulus), knot-
grass (Polygonum), etc.

Along with lime (Tilia), pine (Pinus), walnut (Jug-
lans), wing-nut tree (Pterocarya pterocarpa),
oak (Quercus), hazel (Corylus), and honeysuckle
(Lonicera) presented forest elements. Almost all
listed plants are melliferous (Tashev, Pancheva
2011; Tashev et al.2015). Forest ferns were iden-
tified. Spores of adder’s tongue (Ophioglossum
vulgatum) were defined upto their genus.

Great amounts of parenchymal cells of wood in
the group of non-pollen palynomorphs proved
that wooden constructions were in the burial.

Among spores of fungi, prevalence of spores of
fungus Glomus, growing on tilled soil, proved
that farming was developed. Only small amounts
of dung fungi Sordaria (Sordaria) and Neurospo-

ra (Neurospora) — indicators of the existence of
animal husbandry - were encountered. Feathers
were used by humans in the Early Bronze Age.
It is proved by microscopic residues of feathers,
which were found near the head, pelvis, and fin-
gers of the deceased.

Fibres of linen textile were evidenced nearly in
all samples, however, their maximal amounts
were defined in the sample collected from the
area near the neck. Most likely, it corresponded
to a colar of the clothes. Blue and gray linen
fibres were found nearby. Along with linen fi-
bres, there were found dyed and twisted fibres
of wool and hemp. Since honey remains dis-
covered both in the vessel and on the skele-
ton bones, along with melliferous plants, con-
tained lots of microscopic residues of bee, it
could be concluded that this honey was the
product of domesticated bees.It is a product of
bee, since lots of cultivated cereals and weeds
characteristic of areas under crops were in It.
Pollen grains of those weeds, which grew in
the vicinity of human habitats, were found in
great amounts in the honey spectrum. Most
likely, humans used to arrange beehives near
their habitats or in nearby fields. The obtained
materials showed that apiculture was well de-
veloped at the Dzedzvebi settlement, since the
deceased was not only embalmed by means
of honey, he was furnished with a large-sized
vessel filled with honey.Maost likely, beehive
was there and it was in the vicinity of human

habitats and near fields.

Microscopic residues of ticks and insects
were also found in the spectra of the non-pol-
len palynomorphs, but their amount was not
great. Therefore, the scarcity of the zooma-
terials gave grounds for assumption that the
deceased was interred in a cold season, which
was characterized with an active phase of the

animals in question.
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The results of researches gave grounds for
drawing of conclusions that Dzedzvebi and the
territories around it in the period of the Bede-
ni Culture were well populated. The population
was mainly engaged in farming. Traces of ani-
mal husbandry were also noted, however, in this
very place, supposedly, it was not very intense.
The population was engagd in apiculture as well.

The landscapes characteristic of the period in
question were well used for sowing Cerealia
and for growing gardens. Relying upon the pal-
ynological analyses, traces of viticulture were
absent. Separate woodlands were presented by
various deciduous species. Among them were
oak, lime, and walnut. Wing-nut was growing
near riverbanks, proving that warm and humid
climate was in the region under discussion.
Spores of fern adder’s tongue indicate existence
of the above-mentioned climate conditions.

Presumably, apiculture was of great importance
in the Early Bronze Age, since the deceased was
frequently furnished with honey. Most likely, it
developed as a tradition. Its example is the Ko-
diana barrow, where several vessels full of hon-
ey were discovered (Kvavadze et al. 2007).

Relying upon the analysis of the fibres, clothes
of the deceased were defined. The clothes were
mainly made of linen fabric, but only hemp and
wool, which fibres were discovered in the in-
vestigated materials found at the bottom of the
vessel, giving grounds for the assumption that
remains of the linen fabric preserved on the
skeleton bones were left by the textile saturated
by honey, in which the deceased was wrapped.
This way of embalming was later practiced in
Egypt and Mesopotamia the fibres of which
were discovered at the bottom of the vessel,
were used in this period (Lukas 1958).

Feathers were also used by humans in the Early
Bronze Age. Since microscopic residues of feath-
er were found near the head, pelvis, and fingers.

The Gudabertka Settlement. The Gudabertka
Settlement is located in the Gori municipality,
between the villages of Sveneti and Akhalsheni.
The site in question belongs to the Kura-Arax-
es Culture, which flourished in the Early Bronze
Age. The organic residues collected from the
ash and charcoal layers of buildings N1, 2, 3,
b, floors of the rooms, household pits, and clay
vessels were studied palynologically. Altogether
26 samples were collected and studied. Of them,
suffice material was not found only in 4 sam-
ples. The rest of them were rich both in amounts
of pollen grains and other palynomorphs.

Buildings N 1 and 2. Samples NN 1, 5, 6, and 8
were collected from the floor levels of the build-
ings. Their palynological spectra were distin-
guishable for minimal amounts of pollen grains of
plants (Fig. 35). Only pollen grains of those weeds
were found here, which used to grow in the
close vicinity of human habitats, along paths and
roads. Among them were great plantain, fragrant
wormwood, chicory, yarrow, etc. Pollen grains of
walnut, hazel, wheat, and other Cerealia were in
small amounts. From our point of view, their pol-
len grains occurred in the building from plains and
wheat fields, located nearby. Of arboreal plants,
pollen grains of pine and spruce, which could be
blown quite far by wind, were marked.

As for the non-palynological residues, charred
parenchymal cells of wood prevailed here, rep-
resenting microscopic remains of smoke, ashes,
and soot left by fire, burning in hearths or kilns
(Fig. 36). Phytoliths of cereals represented the
second dominant. Plenty of fibres of linen textile
were also found. They proved that the rooms,
from the floors of which the samples were col-
lected, represented dwelling spaces. They were
not storerooms. The existence of the hearth ver-
ified this assumption.

Sample N 2 represents the contents of a small
pear-shaped jar (vessel N 2) found near hearth
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N 1. The jar was made of clay. Lots of well-pre-
served pollen grains of plants and other kinds of
palynomorphs were discovered on the walls and
bottom of the jar. Of arboreal plants, there were
defined pollen grains of fir-tree, spruce, pine,
beech, hornbeam, hazel and two species of al-
der. One of them was black alder (A/nus barba-
ta), which grows only in warm and damp climatic
conditions. It is spread in low altitudes of Colchis
and Lagodekhi. It mainly grows in flood mead-
ows, on riverbanks, and lakesides. Pollen grains
of black alder (A/nus glutinosa) were found in the
sample in question. This species grows in flood-
plain forests, spreading at higher altitudes.

Of herbaceous plants, great amounts of pollen
grains of cultivated cereal species and weeds
characteristic of wheat fields were identified.
There were found pollen grains of grass, which
grew on pastures of forest meadows, too. Ad-
der’s tongue (Ophioglossum vulgatum), the
spores of which were found in the contents of
the jar, grows on such meadows.

Charred cells of wood prevailed among non-pol-
len palynomorphs. Most likely, the pot contained
food, which was cooked on fire. In the habitat
the jar was unearthed near the hearth. Suppos-
edly, food, containing fat, was in it, which facili-
tated preservation of non-pollen palynomorphs,
existing there It is noteworthy that spores of the
dung fungi, growing only in the dung of rumi-
nants, were presented in great amounts. There
were found spores of a fungus Podospora. This
fungus grows only on the dung of cloven-hoofed
animals. Phytoliths of cereals and fibre of linen
textile were well presented. Remains of fresh
water aquatic plants, ticks and insects were
found. Scales of wings, belonging to a butterfly,
were identified.

Contents of the vessel, when the settlement was
ruined, can be defined on the basis of the analy-
sis of its palynological spectra. According to our

assumption, since preservation of pollen grains
was perfect, the fatty food was contained in the
vessel. In Addition, it was cooked or boiled on
fire. The fact that plenty of dung fungi of rumi-
nant and horned cattle were abound in the spec-
trum gave grounds for a supposition that their
milk was kept in the pot. Most likely, in the Ear-
ly Bronze Age hygienic conditions were poorly
maintained. Regrettably, even nowadays, when
sheep are kept in flocks their udders are not al-
ways washed prior their milking. In such cases
microscopic residues of dung, which always are
attached to udders, occur in produced milk. To
prove this conclusion the following experiment
was carried out. In the village conditions, where
cows were milked by hand, milk was obtained
from a cow, adder of which was not washed
for some days. Then this milk was boiled on an
open fire. Later this milk was studied palynolog-
ically. Dung spores and well-preserved pollen
grains of plants were identified both in the pres-
ent-day milk and that of the Early Bronze Age.
Of non-pollen palynomorphs, there were found
charred cells of wood, which were transferred
into the milk from the open fire. This experiment
consolidated the conclusion concerning exis-
tence of the milk in the jar

Sample N7. It represented the contents of the
clay vessel, which was found in plot 17/10. Its
palynological spectrum was rather rich with
prevalence of pollen grains of Cerealia and lots
of weeds of areas sown by wheat. Of arboreal
plants pine, lime, hornbeam, hazel, and horse-
tail were marked.

Lots of wood cells (Parenchimal cells of pine
wood were defined) and phytoliths of cereals
were found among non-pollen palynomorphs.
Plenty of insect residues were identified. Spores
of fungi, among them fungus G/omus, were de-
fined. Many residues of linen textile were in the
spectrum, too. Black and gray fibres were dis-
covered.
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Thus, since Cerealia and their phytoliths pre-
vailed in the palynological spectrum, it was con-
cluded that, presumably, grains of cereals were
kept in the vessel. The best proof for such as-
sumption was a discovery of remains of those
very insects, which caused destruction of cere-
als. Cysts of fresh water aquatic plants and tes-

tate amoeba were found in the spectrum.

Sample N 3 was collected at the wall of the
construction site located in the second plot. It
represents a fossilized soil of the period in ques-
tion. Most likely, this place was open to winds;
therefore lots of pollen grains of coniferous
plants, which could be blown there by winds,
were identified in the palynological spectrum.
For instance, there were found more than 40
pollen grains of pine. Fir-tree, spruce, and alder
were well presented. Pollen grains of hazel were
found in small amounts.

Weeds, growing in yards and along paths and
roads, prevailed among herbaceous plants. Pol-
len grains of Cerealia and those of their weeds
were identified in great amounts. It meant that
areas sown with wheat were not very far from
the human habitation.

Parenchymal cells of wood prevailed among
non-pollen palynomorphs. Many phytoliths of
cereals were found. Spores of fungus Glomus,
zooepidermis, remains of insects, and a fibre of

linen textile were identified.

Sample N 4 was collected from the construction
site located westwardly, outside the wall. It rep-
resented fossilized soil. Many pollen grains of
plants blown from the distant places were found
in the palynological spectrum. Among them
were: pine, fir-tree, and spruce, pollen grain of
which were blown by wind far away. Amounts
of pollen grains of hornbeam were rather well
presented. Small amounts of black alder, lime,
oak, and hazel nut tree were identified.

Of herbaceous plants, pollen grains of wheat
and other cereals dominated. Lots of their weeds
were found. Plenty of ruderal plants, i.e. weeds,
were identified.

Two dominants were distinguishable in spec-
trum of non-pollen palynomorphs: phytoliths of
cereals and wood cells. Spores of fungus G/o-
mus and fungus mildew, remains of insects, and
other zoological materials were defined. Fibres
of linen textile and cysts of amoeba Arcella were
found in small amounts. Arcella likes to live in
mosses of swamps and other damp places.

Sample N 9 was collected from the contents of
the clay vessel found in building N 2. Only Ce-
realia and their weeds were identified in the
spectrum. Small amounts of pollen grains of ar-
boreal plants were among the non-pollen paly-
nomorphs. Single pollen grains of pine, fir-tree,
and hazel were encountered.

Phytoliths of cereals prevailed among the
non-pollen palynomorphs. Wood cells were
not so few. Rather great amounts of zoomate-
rials, plant epidermis, and fibres of linen textile,

among them blue one, were defined.

Sample N 10 was collected from the contents of
vessel N 64 obtained from building N 2. Pollen
grains of wheat and other Cerealia, and their
weeds prevailed in the palynological spectrum.
Weeds, growing in vyards, were found in small
amounts.

As for the non-pollen palynomorphs, many
parenchymal cells (among them cells of pine
wood) and phytoliths were found. Plant epider-
mis, fibres of linen textile, and downs of insects
were marked. Small amounts of spores of fun-
gi Glomus, Sordaria, mildew, and Chaetomium
were found.

Sample N 11 was collected from the contents of
clay vessel N 30 found in the second building.
Composition of pollen grains was poorly pre-
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sented. Pollen grains of chicory dominated. Pol-
len grains of thistle (Carduus spp), aster, great
plantain, and Apiaceae were identified. Of ar-
boreal plants, only pine and spruce were found.

Phytoliths of cereals, representing the first dom-
inant, were abundantly presented among the
non-pollen palynomorphs. Many wood cells and
plant epidermis were defined. Fibres of linen
textile were well presented. A blue fibre was
found. Small amounts of remains of fungus G/o-
mus, ticks and other insects were identified.

Sample N 12 was collected from clay vessel
N 2 found on the floor of the second building.
The palynological spectrum was very poor. Pol-
len grains of cultivated cereals prevailed. Sin-
gle pollen grains of hazel, goosefoot, fragrant
wormwood, and yarrow were found.

Lots of charred wood cells were found among
the non-pollen palynomorphs. Plenty of paren-
chymal cells of pine were identified. The second
dominant was represented by phytoliths of ce-
reals. Fibres of linen textile, among them a black
one, were found. Spores of fungus G/omus and
plant epidermis were evidenced.

Buildings N 3, 5. Sample N 1 was collected from
vessel N 48 found in the third building. Lots of
pollen grains of goosefoot (Chenopodium) were
identified in the above-mentioned vessel. There
were also many pollen grains of knot-grass (Po-
lygonum), noogoora burr (Xanthium), and culti-
vated cereals, among which were defined wheat,
oats, and barley. Small amounts of weeds, grow-
ing in yards, were defined. Among them were
great plantain (Plantago) and fragrant wormwood
(Artemisia). Of arboreal plants, pollen grains of
pine, spruce, beech, and hazel were met.

Phytoliths of cereals, including cultivated spe-
cies, were the first dominants among the
non-pollen palynomorphs. There were plenty
of starch of cereals and charred cells of wood.

Small amounts of spores of fungi were identi-
fied, among them were fungus Glomus and Al-
ternaria. Zooepidermis, ticks and their remains
were also presented in small amounts. Several
fibres of linen textile were defined.

Sample N 2 was collected from vessel N 50-4
found in the third building. Similarly to the previ-
ous sample, pollen grains of goosefoot prevailed
in this sample. Small amounts of cultivated cere-
als, thistle (Carduus spp), Cyperaceae, noogoora
burr, and wild cereals were defined. Of arboreal
plants, single pollen grains of spruce, hazel, and

hornbeam were encountered.

Among the non-pollen palynomorphs, great
amounts of phytoliths and starch were found.
Charred cells of wood represented the third
dominant. Small amounts of spores of fungi and
fibres of linen textile were identified. Plant epi-
dermis and zoomaterials were found in small
amounts.

Sample N 3was collected from vessel N 14 found
in the third building. Pollen grains of wheat and
other cereals, as well as their weeds, represent-
ed by thistle, were identified in the palynological
spectrum.

Of non-pollen palynomorphs, grains of starch
represented the first dominant. Phytoliths of ce-
reals, among them cultivated ones, were also in
great amounts. Cells of wood and spores of fun-
gi were well presented. Downs of insects, fibers
of linen and other kinds of zoomaterials were in
small amounts. Wool fibres were also defined. It
was remarkable that lots of wheat starch were
attached to wool and linen fibres. Most likely,
here wheat flour and dough were kept.

Sample N 4 was collected from vessel N 8 found
in the third building. Pollen grains of walnut,
weeds of cereals and of areas under crops were
discovered. Of yard weeds, there were found
noogoora burr and fragrant wormwood.
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Cereal starch and cells of wood prevailed among
the non-pollen palynomorphs. Plenty of spores of
fungi, and their sporangium were identified. Phyto-
liths, linen fibres, remains of ticks (downs, claws)
were well presented. Other kinds of zoomaterials
and insect downs were revealed in small amounts.

Sample N 5 was collected from the area under
vessel N 5 found in the fifth building. Pollen
grains of goosefoot dominated in the palynolog-
ical spectrum. There were lots of pollen grains,
belonging to oak, beech, and alder, too. Pollen
grains of pine, spruce, and hazel were in small
amounts. Pollen grains of Apiaceae, knot-grass,
cranesbill, and wild cereals were marked, too.

small fragments of charred cells of wood pre-
vailed among the non-pollen palynomorphs.
Great amounts of starch and phytoliths were
found. Linen fibres and remains of moss were
well presented. A small amount of spores of
fungi were defined. Sordaria, plant epidermis,
zoomaterial, and fibres of wool textile were
identified among them.

Sample N 6 was collected from vessel N 17 found
in the fifth building. The palynological spectrum
was represented by wheat and other Cerealia,
as well as by their weeds. Weeds, growing in
yards and pastures, were also encountered. Of
arboreal plants, pine, spruce, elm, hornbeam,
black alder, and hazel were defined.

Charred cells of wood, among which elm was de-
fined, dominated in the non-pollen palynomorphs.
Phytoliths of cereals and their starch were iden-
tified in great amounts. Spores of fungus mildew,
Glomus,Sordaria, and other fungi were evidenced.
Remains of insects were in small amounts. Tes-
tate amoeba Arcella was identified.

Sample N 7 was collected from vessel N 14
found in the fifth building. It is remarkable that
pollen grains of melliferous plants were abun-
dantly presented in the palynological spectrum,

as well as their lumps, characteristic of the pal-
ynological spectrum of honey. Cerealia, goose-
foot, chicory, Apiaceae, yarrow, Brassicaceae,
Fabaceae, and Lamiaceae prevailed.

Phytoliths, cells of wood, and starch prevailed
among non-pollen palynomorphs. Many bee
downs, its zooepidermis, and claws were de-
fined. Small amounts of fungus mildew, Glomus,
and fibres of linen textile were found.

Sample N 8 was collected from vessel N 26,
which was found in the fifth building. Lots of
Cerealia, among them wheat, were defined.
\Weeds characteristic of areas under crops were
found as well. Pine, alder, and hazel were iden-
tified in the group of the arboreal plants.

Parenchymal cells of wood, starch of cere-
als, and phytoliths prevailed in the non-pollen
palynomorphs. Phytoliths of cultivated cereals
were identified as well. Rather great amounts of
zooepidermis of insects, downs of ticks, and oth-
er residues were found. Small amount of spores,
belonging to fungus mildew, and fibres of linen
textile were defined.

Sample N 9 contained earth collected from an
animal leather or rush matting found in the
fifth building. The palynological spectrum was
poor. Only single pollen grains of alder, hazel,
knot-grass, Lamiaceae, and wheat were found.
Spores of forest fern were also identified.

Parenchymal cells of wood abounded among
non-pollen palynomorphs. Spores of dung fun-
gus Sordaria were in great amounts. Lots of
residues of ticks and insects, their downs and
zooepidermis were found. It is remarkable that
intact ticks were encountered in this sample.
Hairs of fur and eggs of parasitic worms were
found. Small amounts of spores of fungi Glomus
and Chaetomium, and of fungus mildew were
identified. Cysts of testate amoeba Arcella were
in small amounts.
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Sample N10 was collected from the charcoal lay-
er of the fifth building. The palynological spec-
trum was poor, consisting only of single pollen
grains of pine, Cerealia, and knot-grass. Spores
of several forest ferns were defined.

Of non-pollen palynomorphs, charred cells of
wood and crystals of bone salt prevailed. Phyto-
liths of cereals and their starch were identified
in smaller amounts. Residues of ticks and fibres
of linen textile were defined in small amounts.

Relying upon the above-mentioned palynologi-
cal spectra, it is possible to draw the conclusion,
according to which the area under discussion
was densely inhabited in the Kura-Araxes Pe-
riod and this population was engaged mainly in
farming. The climate was warm and damp. Great
amounts of precipitation facilitated develop-
ment of swamps, proved by remains of a testate
amoeba Asulina.

The Natsargora Settlement. The Natsargo-
ra Settlement is located in Inner Kartli (the
Khashuri Municipality). The habitation layers
of the settlement belonged to the Kura-Araxes
Culture (the Early Bronze Age). In the course of
the archaeological excavations samples for the
palynological researches were collected from
two cross sections. One of them was situated
in the northern wall of the settlement, while the
other — in the western wall.

Cross-section N 1. As it was already mentioned,
the cross-section is located in the northern part
of the settlement. Five samples were collect-
ed from the cross-section. Their palynological
spectra turned to be quite rich (Fig. 37, 38). Prev-
alence of wheat, barley, and other cereals was
marked. There were lots of weeds characteristic
of areas sown with wheat. Among them were:
knot-grass, thistle, goosefoot, etc. Besides, in
the palynological spectrum weeds, growing in
the yards of human habitations, were found.
Among them were: noogoora burr, great plan-

tain, mallow, yarrow, and fragrant wormwood.
There were also the herbaceous plants, be-
longing to pasture weeds. They are character-
ized with a strong smell and thorns. Because of
these features, cattle do not eat them. Of wild
herbaceous plants, spores of forest ferns were
defined. Pollen grains both of coniferous and
deciduous plants were identified in the group
of the arboreal plants. Among them were: fir-
tree, pine, beech, elm, zelkova tree, hornbeam,
walnut, hazel, and common vine (Figs. 39,40). It
was noteworthy that amounts of pollen grains
of the arboreal plants were greater in the lower
part of the cross-section than in its upper one.
Pollen grains of pine and fir-tree prevailed here.
Pollen grains of lime, walnut, elm, hornbeam,
alder, and horsetail were also marked. As for
the Cerealia, here their role was less important,
however, it was noteworthy that pollen grains
of cultivated flax were found in the lower part of
the cross-section.

Phytoliths of cereals and their starch prevailed
among the non-pollen palynomorphs. Charred
wood cells and blue fibres of linen textile were
found in great amounts (Fig. 38). Plenty of insect
downs and other residues were defined. Small
amounts of spores of fungi were identified.
Among them were fungus G/omus and mildew
of fungus. Cysts of testate amoeba were few. As
for the cells of wood, they reached their maximal
quantity in the upper layer of the cross-section.
But starch was found in greater amounts in the
third and fourth samples. Fibres of linen textile
were also in great amounts in the third sample,
implying that this layer was better exploited by
the humans (Fig. 41).

Cross-section N 2. Seven samples were collect-
ed from this cross-section and they were stud-
ied. Similarly to cross-section N1, farming ele-
ments represented by wheat and other Cerealia
also prevailed (Figs. 42,43,45). Pollen grains of
weeds characteristic of areas under crops were
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well presented. Especially great amounts of pol-
len grains of common knot-grass were defined.
Pollen grains of goosefoot and thistle (Cardu-
us spp) were found also in great amounts. The
herbaceous plants, growing in rubbish, along
paths and roads were well presented in the
palynological spectrum of the cross-section
under discussion. Especially great amounts
of pollen grains of stinging nettles, saw wort,
and chicory were identified in the lower part of
the cross-section. Many pollen grains of great
plantain, aster, and cranesbill were defined
in the whole cross-section. Coniferous plants
dominated in the arboreal group. Especially
great amounts of pollen grains of pine and fir-
tree were found. Small amounts of elm, beech,
zelkova tree, hornbeam, lime, walnut, hazel,
and horsetail were defined. Likewise the first
cross-section, here as well, amounts of conif-
erous plants prevailed in the lower part of the
cross-section, reaching their maximal quanti-
ties in the lower layer of this cross-section. In
the same layer alder was also presented in its
maximal amount (Fig. 44) Alder grows in flood-
plain forests, which were spreading widely.
Generally, the fern adder’s tongue is a good in-
dicator of forest, existing here. Its spores were
abundantly presented. Spores of adder’s fern
and of other ferns were also defined.

Among non-pollen palynomorphs three domi-
nants were defined here as well. These are starch
of cereals and phytoliths of cereals. Many charred
wood cells were found. Parenchymal cells of pine
wood were defined. Fibres of linen textile were
well presented (Fig.43). A blue fibre was identi-
fied here as well. A fibre of wool textile was found
in the third sample, too. It should be marked that
at the bottom of the cross-section (sample N 1)
plenty of crystals of bone salt were found (Fig.46).
Generally, many downs of insects were identified
here, the maximal amount of which was marked
in the fourth sample. Remains of scales of wings,

belonging to a moth butterfly, were also found in
great amounts (Fig. 47). Small amounts of fungal
spores were evidenced. Spores of fungi Glomus
and Chaetomium, and mildew of fungus were de-
fined. Small amounts of ticks, their downs, claws,
pincers, and other parts were identified in the
fourth sample. A freshwater aquatic plant Spiro-
gyra was found in the fifth sample, while remains
of feather were defined in the first sample.

Thus, on the grounds of the discussed material,
it could be concluded that in the Early Bronze
Age the farming in this region, similarly to other
regions, was developed intensely. Wheat, bar-
ley, and other Cerealia were sown. Flax was
also sown. It is proved by the discovery of pol-
len grains of cultivated flax in the palynological
spectrum, representing great rarity in the pal-
ynology. The fact that flax was actually grown
here was proved by discovery of a great amount
of fibres of linen textile, which were evidenced
nearly in all layers.

Horticulture and viticulture were also well devel-
oped. Hazel and walnut were growing in the gar-
dens. Existence of weed plants of pastures in the
palynological spectra proved that the population of
Natsargora was also engaged in animal husbandry.

As for natural landscapes, deciduous forests, in
which chestnut, beech, elm, hornbeam, zelkova
tree, and lime were occupying rather significant
areas, grew in highlands. Fern, adder’s tongue
and adder’s fern were growing in these very for-
ests. Today these ferns are seen only on lower
mountainous slopes; hence they represent ter-
mophylic plants. Pine forests were well spread
on higher slopes of the nearby mountain ranges
and mountains. Fir-tree and spruce were grow-
ing on higher altitudes.

Composition of plants proves the assumption
that the climatic conditions in the Early Bronze
Age completely differed from those, existing at
present. Most likely, the climatic conditions in
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the Early Bronze Age were considerably warm-
er than nowadays, otherwise the zelkova trees
would not grow there. Inclusion of alder, fir-
tree, and beech in the palynological spectra of
both cross-sections proved existence of humid
climate, as the precipitation was higher in the
studied region. The above-mentioned arboreal
plants are not growing in the region in question
in contrast to the past.

Settlement Aradetis Orgora (Dedophlis Gora).
The settlement of Aradetis Orgora (Dedophlis
Gora) is located in Inner Kartli (near Kaspi). It
Is situated on a hill, occupying an elevated po-
sition on the left bank of the River Dasavletis
(Western) Phrone (Phsiula). The region in ques-
tion represents a rather complex merging of a
valley, constituted of the Tertiary and the Quar-
ternary sediments, and hilly areas (Maruashvili
1970). Compared to Lower Kartli, local climatic
conditions are cooler.

Materials of Z cross-sections and several vessels
dated from the period of the Kura-Araxes Culture
were obtained in 2015, in the course of archaeolog-
ical excavations at the settlement of Aradeti Orgo-
ra (Gagoshidze, Rova 2015; 2018).. The above-men-
tioned habitation layers were lying at the bottom
of cross-sections. They were dated from the 31%-
26" centuries BC (Passerini et al. 2016).

Area 7413 was of great interest. Here two zoo-
morphic vessels were discovered on the altar,
which was located in the middle of the build-
ing. One of them, darker one, was broken. The
other one was absolutely intact. Samples N12
(2434-M-5+2414-C-3) were collected from the
contents of the broken vessel, and sample N3
(2414-M-2) — from the intact rhyton. The detailed
description of the palynological spectra defined
in the materials obtained from the habitation lay-
ers of Aradetis Gora and the Kura-Araxes Culture
were presented in a separate publication (Kva-
vadze et al. 2019), while here the significance of

discovery of the zoomorphic vessel will be brief-
ly conveyed. Their spectra are illustrated in two
diagrams. Their palynological spectra are illus-
trated in the diagram. Pollen grains were abun-
dantly presented in all three samples — a rarity in
case of archaeological vessels. Both taxonomic
and quantitative compositions of plants were
in great amounts. Pollen grains of 16 arboreals
and of 28 herbaceous plants were defined in
the first and second samples. Pollen grains of
walnut prevailed among the arboreal plants.
Many pollen grains of hornbeam and pine were
evidenced. Pollen grains of common grape vine,
alder, beech, hazel, oak, and spruce were well
presented. Small amounts of fir-tree, maple,
chestnut, oriental hornbeam, elm, lime, and al-
der buckthorn were identified (Fig. 48a, 48b).

Representatives of cultivated cereals dominat-
ed in the group of the herbaceous plants. Wheat
was among these cereals. Great amounts of pol-
len grains of goosefoot and weeds characteris-
tic of gardens, areas under crops, and vineyards
were defined. Among them were: knot-grass,
cornflower, sorrel, and chicory. Pollen grains of
wild cereals, Cyperaceae, fragrant wormwood,
noogoora burr, yarrow, stinging nettles, and
great plantain were evidenced. The above-men-
tioned plants belong to the group of weeds.
They are characteristic of human habitats, grew
in their yards, along roads and paths, on rammed
places and in rubbish pits. Spores of forest ferns
and pollen grains of bur-reed (Sparganium),
growing near water, were also evidenced in the
spectra of the contents of the discussed vessel.

As for the composition of the non-pollen palyno-
morphs in spectrum of two samples in question,
there starch and epidermis of plants prevailed.
Many fibres of fabric of lines were found. A fibre
of woolly fabric was also defined. Downs of in-
sects were well presented. Drosophila hairs was
identified. Small amounts of spores of fungus and
phytoliths of cereals were evidenced (Fig. 49).
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Sample N3. It represents the contents of the in-
tact zoomorphic vessel. Its palynological spec-
trum was rich both in amounts of pollen grains
and taxonomic composition (Fig. 48 a). Pollen
grains of 13 arboreal and 19 herbaceous plants
were defined. Three dominants were identified
in the spectrum. Among them are: walnut, horn-
beam, and pine. Lots of pollen grains of beech,
alder, spruce, hazel,and common grape vine were
found (Figs. 50,51). Small amounts of birch, oak,
wing-nut, oriental hornbeam, elm, and dog-rose
were found. Similarly to the spectra of the pre-
vious vessel, Cerealia dominated here as well.
Weeds of vineyards, gardens, and fields were
defined. Pollen grains of ruderal plants, growing
near human dwellings, were presented, too.

Thus, relying upon the palynological spectra,
both zoomorphic clay vessels contained wine. It
was proved by identification of well-preserved
pollen grains of grapevines, their starch, and
microscopic residues of those very moths (Figs.
52,53), which are characteristic of wine-mak-
ing. They always surround wine and often drop
into it as well (McGovern et al. 2017a). Besides,
plenty of pollen grains, belonging to herbaceous
weeds characteristic of vineyards, were defined
in the palynological spectra.

The palynological analysis of two samples of
the modern wine was carried out to confirm our
conclusion. Their spectra are illustrated in the
lower part of the diagram (Fig. 48 a, 49). A great
amount of starch was identified among non-pol-
len palynomorphs obtained from the contents of
the vessel under discussion. Fibres of linen and
wool were identified. Small amounts of paren-
chymal cells of wood, phytoliths of cereals, and
downs and epidermis of insects were found.

Two samples of modern wines are presented
in the lower part of the palynological diagram.
The first one was made of grapes of the vine,
growing in the vineyards in the vicinity of Ara-

detis Gora, i.e. in Upper Kartli.The other sample
is obtained from Kakheti (the village of Kvemo
Magharo, the Sighnaghi Municipality). The wine
was made in family conditions, not in a winery.

The diagram shows that the spectrum of the
modern wine made in family conditions is not
very rich in composition of pollen grains. From our
point of view, it is caused by methods of press-
ing juice out of grapes and how wines are kept.
Today, when there is no lack of large containers,
winemakers repeatedly transfer their settled into
sediment wine into a new, clean vessel. Notwith-
standing this, the pollen grains of common grape
vine were still retained in the palynological spec-
trum of the wine. And their amounts were larg-
er in the wine made in Kakheti. Pollen grains of
walnut and hazel were found in the same wine.
These two plants grow near vineyards. Among
the herbaceous plants, similarly to the fossilized
spectra, pollen grains of weeds characteristic of
gardens and vineyards, were evidenced. Pollen
grains of those ruderal plants were found, which
grow along roads and paths. Noogoor burr is
the best example of them. It spreads around the
vineyards, from which grapes were gathered and
wine was made. Fragrant wormwood, stinging
nettle, and great plantain, growing abundantly
near vineyards, were evidenced in the palynolog-
ical spectrum of the wine.

As for the non-pollen palynomorphs, in both
samples of the modern wine, starch prevailed.
Plenty of fibres of cotton and linen fabric were
found. Fibres of wool and artificial fabric were
also evidenced. Epidermis of plants was discov-
ered. Small amounts of spores of fungi, wood
cells, phytoliths of cereals were defined. Zoolog-
ical material was well presented. Insect downs,
scales of a moth butterfly and microscopic res-
idues of feathers were identified. It is notewor-
thy that fresh-water aquatic plants were discov-
ered in the first sample of wine. From our point
of view, the wine was deluted with water.
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The palynological spectra of the materials and
of the contents of a large-sized vessel (found
on the same ritual square, where the zoomor-
phic rytons were located) obtained from the
cross-sections of the Aradeti Gora Settlement
were characterized with abundance of pollen
grains, belonging to wheat and other Cerealia.
Lots of their phytoliths were found. Composi-
tion of pollen grains, which were characteristic
of areas sown with wheat, was well present-
ed. It implies that wheat was kept in the large
vessel in question. The spectrum contained a
great amount of residues, belonging to insects
and ticks, which ruined the cereals kept there.
Spores of mildew fungus (Mucoraceae), dung
fungus (Sordaria), and Glomus (Glomus) were
evidenced. Small amounts of fibres of linen fab-
ric were found.

Placing of rhytons filled with best quality wine
and a vessel full of wheat on the altar confirms
actuality of the assumption, according to which
in the course of the Kura-Araxes Culture both
wine and wheat acquired cult functions. The
population was well aware of the taste of wine
already from the Neolithic Age. Taking into ac-
count the actual palynological materials, it is
evident that vine-growing and viticulture were
well developed in the Early Bronze Age nearly
on the entire territory of Meskhet-Javakheti, as

well as in Kartli

The Kvatskhelebi Settlement. The Kvatskhelebi
Settlement is located in Inner Kartli, near Kare-
li. No palynological researches have been car-
ried out at Kvatskhelebi yet. Only a carpological
material was studied and grape pips of ordinary
vine were defined (Rusishvili 2010).

The samples collected from the organic remains
obtained from the ninth room were studied pal-
ynologically. Among hem were: Samples N1-N4.
All in all 12 samples were investigated. Sample
N5 represents contents of a rather large-sized

pot, while the sixth sample - remains of clay and
organic matter attached to copper. Sample N8 is
a piece of the wall of N286. Sample N9 was col-
lected from the altar. Samples NN10,11 represent-
ed building materials, in which dark inclusions
were visible. The eleventh sample is a piece of
ceramic dough. It is noteworthy that the materials
collected from the floor of the ninth room were
characterized with the richest composition of the
pollen grains of plants (Sample N1).

The results of the palynological researches are
illustrated on two diagrams (Figs. 54,55). The
first one shows the quantity of the pollen grains,
while the other — numerical composition of
the non-pollen palynomorphs. Generally, small
amounts of pollen grains were defined, since
accumulation of the pollen grains happened in
closed spaces —rooms of the buildings and ves-
sels. Despite this, many pollen grains of both
herbaceous and arboreal plants were evidenced
in sample N1, which was collected from the floor.
From our point of view, it is stipulated by carry-
ing various kinds of soil, mud and dust into build-
ings by moving on foot. Besides, pollen grains
of plants are blown by wind. This process has
greater significance in the summer period. Pol-
len grains also are used to be attached to grass,
growing on woods. It is well known that the hu-
mans of the Kura-Araxes Period used wood not
only for warming but for cooking as well. Lots
of palynological material is preserved on prod-
ucts, which are made of plants, fruits, and seeds.
The humans of that period used plenty of plant
to treat deseases. They often gathered flowers,
dried them and kept them in their habitants, pol-
len grains of which also settled as sediments on
floors of buildings, vessels, and other kinds of
items. The characteristic features of the studied
samples are presented below.

Sample 1.1t represents a piece of the floor, where
plaster and black-coloured inclusions were evi-
denced. Pollen grains of the herbaceous plants
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dominated in the palynological spectrum. Espe-
cially great amounts of pollen grains, belonging
to weeds, growing in yards, along roads, in rub-
bish pits and representing good anthropogenic
indicators, were defined. Among them were:
great plantain (Plantago), fragrant wormwood
(Artemisia), stinging nettles (Urtica), and wool-
ly bracken (Pteridium aquilinum). Cerealia were
also well presented, among which wheat (7rit-
icum) and barley (Hordeum) were defined upto
their genera. The weeds characteristic of areas
under crops were in great amounts. Among them
were goosefoot (Chenopodium album), knot-
grass (Centaurea), and thistle (Carduus).

Pollen grain of pine (Pinus), alder (Alnus), horn-
beam (Carpinus betulus), oriental hornbeam
(Carpinus orientalis), and elm (UImus) were de-
fined in the group of arboreal plants. Spores of
woolly bracken (Pteridium aquilinium), belong-
ing to the forest elements, were found in the
sample collected from the floor.

Cells of stem and phytoliths, belonging to cere-
als, dominated among the non-pollen palyno-
morphs. Phytoliths of Cerealia were rather well
presented. Starch of cereals was also found.
Lots of disintegrated and charred cells of wood,
among them pine cells, were identified. Fibres of
linen textile were abundant. Among them was a
fibre, which was dyed blue. A fibre of a woolen
textile was also found. Small amounts of spores
of fungi, downs of insects, and microscopic re-
mains of ticks were evidenced.

Samples NN2,34 represent plaster of the ninth
room. Small amounts of pollen grains of plants
were defined in the palynological spectra. Of ar-
boreal plants, pollen grains of pine (Pinus), elm
(Ulmus), hornbeam (Carpinus betulus), hazel (Co-
rylus), and Rosaceae were found. Pollen grains of
Cerealia, goosefoot (Chenopodiaceae), fragrant
wormwood (Artemisia), thistle (Carduus), great
plantain (Plantago), and hemp (Cannabis) were

identified in the group of herbaceous plants. Thus,
nearly all taxons discovered here were found on
the floor of the room in question (Sample NT).

Starch of cereals and fibres of linen textile pre-
vailed among the non-pollen palynomorphs
(NPP). Blue and black linen fibres were evi-
denced. Small amounts of fibres, belonging to
woolen fabric and unidentified textile, were de-
fined. Charred wood cells, epidermis and phyto-
liths of plants were found. Phytoliths of Cerealia
were evidenced only in the second sample. Mi-
croscopic remains of zoomaterial were found
only in the third sample.

Sample N5. It represents scrapings of the con-
tents of a ceramic vessel (N330). It identifica-
tion number corresponds to 15-55.330. Pollen
grains of pine (Pinus), fir-tree (Abies), spruce
(Picea), hornbeam (Carpinus betulus), lime (Til-
ia), and hazel (Corylus) were identified in the
palynological spectrum of this sample. Of her-
baceous plants, weeds characteristic of fields
of Cerealia, and wheat found. Among them
were: knot-grass (Polygonum aviculare), thistle
(Carduus), and buckwheat (Fagopyrum). Small
amounts of pollen grains, belonging to grass,
growing near human habitats, were evidenced.
Among them were stinging nettles (Urtica) and
fragrant wormwood (Artemisia).

Among the non-pollen palynomorphs (NPP),
pollen grains of starch represented the first
dominant. Phytoliths of Cerealia were defined.
It gives grouns for assumption that wheat flour
was kept in this vessel.

Tracheal cells of trees, remains of mosses, fi-
bres of linen fabric, with a dyed fibre among
them, were found in the palynological spectrum.
Downs of insects, scales of a butterfly wing, and

hairs of animal coat were rather well presented.

Sample 6. It represents a flat item made of cop-
per melted on clay, which was discovered in the
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third room. The clay contained black organic in-
clusions. The palynological spectrum of sample
N6, which was collected from this inclusion, was
extremely poor. Only single pollen grains of pine,
goosefoot, and fragrant wormwood were found,
but lots of charred cells of wood and starch of
cereals were abundant in the palynological
spectrum. Stem epidermis of cereals and fibres
of linen and woolen fabric were evidenced.

Sample N7. It represents the organic residues
attached to a metal item. It was found in build-
ing N18. Of the arboreal plants, pollen grains of
pine, hornbeam, and alder were found. Of the
herbaceous plants, only pollen grains of goose-
foot and wild cereals were evidenced. Among
the non-pollen palynomorphs, starch prevailed.
Phytoliths of Cerealia, epidermis of plants were
found. Lots of parenchymal cells of wood and fi-
bres of linen fabric were identified. Residues of
volcanic ashes (tephra) were found in the pal-
ynological spectrum of the sample in question.

Sample N8. This sample represents a piece of
wall N286 of the first room. Small amounts of
pollen grains, belonging to plants, were found
in the palynological spectrum. Single pollen
grains of pine (Pinus), fir-tree (Abies), hornbeam
(Carpinus betulus), and alder (Alnus) were ev-
idenced. Starch prevailed among the non-pol-
len palynomorphs. Many charred cells of wood
were found. Phytoliths of cereals and epidermis
of plants were well presented. Fibres of linen
fabric were evidenced. Among them was a fibre
dyed black. Small amounts of spores, belonging
to dung fungus Sordaria and microscopic res-
dues of insects were identified.

Sample N3. It was collected from the surface of
the altar, which was located in square CIN1. Few
pollen grains were in this sample. Of the arboreal
plants, only pollen grains of pine (Pinus), fir-tree
(Abies), beech (Fagus), elm (Ulmus), hornbeam
(Carpinus caucasica), and hazel (Corylus) were

discovered. Pollen grains of Cerealia were found.
Pollen grains, growing in yards of human habitats
and along roads, were evidenced in the palynolog-
ical spectrum. Among them were: noogoora burr
(Xanthium) and great plantain (Plantago m/m).

Among the non-pollen palynomorphs, phyto-
liths of cereals prevailed. There were phytoliths
of wheat and other cultivated cereals. Lots of
starch grains and spores of fungus Glomus (G/o-
mus). Spores of mildew of fungus (Mycorace-
ae) and other unidentified fungi were defined.
Tracheal cells of wood and fibres of linen fabric
were well presented. Remains of zoomaterials
and volcanic ashes were found in small amounts.

Sample N10. 1t represents a piece of building
material, in which black organic inclusions were
visible. Its palynological spectrum was rather
rich. Of arboreal plants, there were found pol-
len grains of pine (Pinus), fir-tree (Abies), alder
(Alnus), walnut (Juglans regia), lime (Tilia), oak
(Quercus),elm (UImus), hornbeam (Carpinus bet-
ulus), and hazel (Corylus). Many pollen grains of
herbaceous plants were found. Composition of
pollen grains, belonging to Cerealia, dominated.
There were found weeds characteristic of wheat
fields. Among them was goosefoot (Chenopodi-
um album). Weeds, growing in yards were evi-
denced. Among them were stinging nettle (Urti-
ca), yarrow (Achillea), chicory (Cichorium), great
plantain (Plantago), noogoora burr (Xanthium),
and mallow (Malva). Spores of forest fern black
spleenwort (Asplenium) were found.

The quantity of phytoliths of cereals and paren-
chymal cells of wood prevailed among non-pol-
len palynomorphs. Lots of phytoliths of cereals
and their starch were identified. Cells, belong-
ing to heartwood of trees were found. Cells of
stems, belonging to cereals and their epidermis,
were evidenced. Fibres of linen fabric were well
presented. Small amounts of residues of insects
and ticks were defined.
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Sample NT1. It represents a fragment of building
material obtained from room N17/. Pollen grains
of only pine and alder were found in its palyno-
logical spectrum. Many mineral particles, cells
of charred wood and phytoliths of cereals were
identified among the non-pollen palynomorphs.
Starch, phytoliths of Cerealia, and fibres of linen
fabris were evidenced. Small amounts of volcanic
ashes and remains of zoomaterials were defined.

Sample 12. It represents ceramic dough discov-
ered in building (atrefact N285). Pollen grains of
pine, alder, elm, and hornbeam were identified
in its palynological spectrum. Lots of non-pollen
palynomorphs were found. Starch and charred
cells of wood dominated in this group. Many phy-
toliths of cereals and wheats were found. Fibres
of linen fabric were well presented. Among them
a fibre, which was dyed yellow, was evidenced.
Small amounts of plant epidermis and microscop-
ic remains of zoomaterials were defined.

Thus, relying upon the palynological spectra
in question, it could be marked that the pop-
ulation, living at Kvatskhelebi in the period of
the Kura-Araxes Culture, similarly to the pop-
ulations of other regions of Inner Kartli, was
engaged in intensive farming. Lots of cereals
were sown. Humans of those times were sow-
ing flax as well. Vineyards and gardens of ha-
zel and walnut were growing. Deciduous forest
grew in the period in question on the territory
of Kartli. Hornbeam prevailed in these forests.
Kvatskhelebi was also surrounded with for-
ests. It is proved by the palynological spectra
of the materials obtained at the settlement
of Kvatskhelebi. These spectra contained all
above-mentioned arboreal plants. Spores of
woolly bracken, black spleenwort, and other
forest ferns represented the best arguments,
proving existence of forests in this region.

It is noteworthy that damp climatic conditions
facilitated development of floodplain forests.

Relying upon the obtained data, alder forests
were growing along the riversides in the envi-

rons of Kvatskhelebi.

The discovery of remains of woollen fabric and
spores of dung fungus proved that animal hus-
bandry was well developed in that period.

The Settlement of Grakliani Gora. Grakliani Gora
is located in Inner Kartli (the Kaspi Municipali-
ty), on the territories of the villages Igoeti and
Samtavisi. Existence of the habiatation layers of
various periods were proved at the site. Among
them were the layers, belonging to the Early
Bronze Age and the Kura-Araxes Culture .

In 2015 Grakliani Gora was conferred the status
of the Site of the National Category by the Geor-
gian government. It is noteworthy that signs of
the ancient 3000-year-old script were evidenced
on the same site.

The detailed palynological researches were car-
ried out to study the contents of the vessel dat-
ed from the Late Bronze Age. Along with the
habitation layers, the organic residues of the
vessel found in the burials were investigated.
The paleoclimatic conditions of the Late Bronze
Age, human diet, and the list of the used me-
dicinal plants were defined. In addition, house-
hold pits dated from the Early Bronze Age were
studied. Their palynological spectra compared to
those of the Late Bronze Age, were richer both in
quantities of the pollen grains and the taxonom-
ic composition of the plants.

Discussion, concerning the palynological spec-
tra of the household pits, is presented below:

Household pit N1 dated from the Kura-Arax-
es Culture. On the whole, 289 palynomorphs
were counted in the palynological spectrum of
pit N1, among which non-pollen palynomorphs
prevailed. Especially many phytoliths of cere-
als were defined. Pollen grains of pine (Pinus)
and hazel (Corylus) were marked among arbo-
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real plants. Amounts of Cichorioideae prevailed
in the group of the herbaceous plants. Rather
great was the composition of Cerealia, among
them of wheat (Triticum). Pollen grains of weeds
characteristic of wheat fields were also identi-
fied. Among them were knot-grass (Po/ygonum),
thistle (Cirsium), thistle (Carduus), and buck-
wheat (Fagopyrum). Small amounts of pollen
grains of mallow (Malva) were found, though, as
arule, it grows along paths, roads and in rubbish
pits. Pollen grains of aster and other herbaceous
plants were also found.

Along with the phytoliths of cereals, spores of
fungi were identified among the non-pollen pal-
ynomorphs. There were many spores of fungus
Glomus. Spores of fungus mildew (Mucorace-
ae), dung fungus Sordaria, Chaetomium, and
of other fungi were defined. Small amounts of
parenchymal wood cells, fibres of linen fabric,
aquatic plants, epidermis and downs of insects
and ticks, and other types of microscopic resi-
dues, were identified. Hair of animal fur was
also found.

Household pit N2 dated from the Kura-Arax-
es Culture. The palynological spectrum of the
above-mentioned pit was considerably richer
than that of the first pit. Altogether, 645 paly-
nomorphs were counted in sample N13. The
quantity of pollen grains, belonging to the high-
er plants, corresponded to 228. Pollen grains of
pine (Pinus), common beech (Fagus orientalis),
oak (Quercus), hornbeam (Carpinus betulus), al-
der (Alnus), walnut (Juglans regia), and hazel
(Corylus) presented the group of arboreal plants.
Pollen grains of cornelian cherry (Cornus), and
common grape vine (Vitis vinifera) were found.
Composition of the pollen grains of the herba-
ceous plants quantitatively was greater than
that of the arboreal plants. The role of Cerealia
was great in the palynological spectrum. Wheat
(Triticum) and barley (Hordeum) were defined
upto their genera. Weeds of areas under crops

were abundantly presented. There were lots of
ruderal elements characteristic of human habi-
tats, growing in their yards, along paths and on
other rammed places. Besides, spores of forest
ferns were also identified in the spectrum.

Phytoliths of cereals and spores of fingus mildew
dominated among non-pollen palynomorphs. Be-
sides, spores of fungus G/lomus and meadow fun-
gus Trichoglossum Trichoglossum were defined.
Remains of ticks and insects were well present-
ed. Parenchymal cells of wood were evidenced.
Small amounts of fibres of fabric made of linen
and wool, aquatic plants, microscopic residues
of stems, belonging to cereals were identified in
small amounts. An intact tick was found.

Thus, the palynological spectra during the Ku-
ra-Araxes Culture showed that their complex
drastically differed from those dated from the
Late Bronze Age. Pollen grains of spruce and fir-
tree, more characteristic of cool climate, were
not identified during the Kura-Araxes culture.
Besides, forests of oak, beech, and hornbeam
were significantly spreading around Grakliani
Gora. Alder, which at present does not exist in
Inner Kartli, was growing in floodplain forests.
Due to the reserches it became evident that far-
ming was much better developed during the Ku-
ra-Araxes Culture. Walnut and hazel were gro-
wing in gardens. Vineyards were covering rather
great areas, while at present viticulture is very
poorly developed in the region under discussion.

The Doghlauri Necropolis. The Doghlauri ne-
cropolis is located to the south of Dedoplis Gora
(Aradetis Gora) in the distance of only 500-600
m. Among the necropoleis dated from the Ku-
ra-Araxes Period and located on the territory of
our country, this necropolis is recognized as the
largest one. About 200 burials were excavated
in 2012-2015 in the course of construction of the
road. The excavations were supervised by the
archaeologist lulon Gagoshidze.



138

The Sites of the Kura-Araxes Culture

Three burials were studied by means of the pal-
ynological method. The samples were collected
both from the vessel and areas under the de-
ceased’s skeleton: the areas under the skull, the

abdomen, near the sacrum and lower extremities.

Doghlauri-3, burial N2. Six samples were ob-
tained from the burial and studied. The sam-
ples were collected from vessels N4 and Nb:
two samples from each one. The samples were
also collected from the areas under the skull
and abdominal area of the deceased’s skeleton.
They were studied by means of the palynologi-
cal method. The palynological analysis revealed
pollen grains of 15 plants, which were discov-
ered among organic residues collected from
the area under the skull (Fig. 56). According to
anthropologic researches, the deceased was
a 35-45-year-old woman (Bertoldi et al. 2016).
Pollen grains of pine (Pinus), beech (Fagus), oak
(Quercus), walnut (Juglans regia), alder (Alnus),
hornbeam (Carpinus betulus), lime (Tilia), and
elm (Ulmus) were identified inn the palynologi-
cal spectrum of the arboreal group. Pollen grains
of hazel (Corylus) and common grape vine (Vitis
vinifera) were discovered. Of herbaceous plants,
pollen grains of goosefoot (Chenopodiaceae),
stinging nettles (Urtica), and great plantain
(Plantago) were found in the palynological spec-
trum. Among the residues of non-pollen palyno-
morphs blue and colourless fibres of linen fabric
prevailed. From our point of view, they represent
remains of the woman’s headscarf (Fig. 57).

Only pollen grains of edible and medicinal plants
were found in the sample collected from the
abdominal area of the deceased. Among them
were walnut (Juglans regia) and hazel (Corylus).
As for the medicinal plants, great amounts of
pollen grains, belonging to saw-wort (Serratu-
la), yarrow (Achillea), cornflower (Centaurea),
globe-thistle (Echinops), and others were de-
fined (Quattricchi 2012).

As for the non-pollen palynomorphs, wood cells
and starch of cereals dominated in the sample
collected from the abdominal area. Pine cells
were among the parenchymal cells of wood, too.
Starch and phytoliths of cultivated cereals were
also identified. Small amounts of fibres of linen
fabric, spores of fungus G/lomus, and microscop-
ic residues of ticks were found.

Vessel N4. Pollen grains of plants were not
defined in great amounts in the palynological
spectrum of this vessel, but non-pollen palyno-
morphs were well presented. Amounts of starch
of cereals prevailed. Starch of Cerealia was
also found. Charred cells of wood and phytoliths
were identified in small amounts. Spores of fun-
gi, fibres of linen fabric, and epidermis of plants
were discovered in small quantities. Downs of
ticks and cysts of fresh-water aquatic plants

were evidenced in the form of single remains.

Vessel N5. The palynological spectrum of this ves-
sel is not very rich. Small amounts of pollen grains
of pine, oak, walnut, alder, hornbeam, and vine
were found. Of herbaceous plants, pollen grains
of Cerealia and weeds characteristic of their fields
prevailed. Spores of forest ferns were defined.
Lots of charred parenchymal cells of wood, starch,
and spores of fungi were identified among the
non-pollen palynomorphs. Phytoliths of cereals,
plant epidermis, and fibres of linen fabric were in
small amounts. Microscopic residues of ticks and
insects were in small quantities as well.

Doghlauri 3, burial N7. Samples were collected
from the contents of three vessels excavated in
this burial and a sample from the area under the
pelvis of the deceased. Many pollen grains were
discovered in the contents of vessel N1. Among
arboreal plants, pollen grains of pine reached a
rather great amount. Plenty of pollen grains of
spruce were also defined. Pollen grains of walnut,
alder, and hornbeam were evidenced. As for ha-
zel, vine, and oak, their pollen grains were not so
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many. Wheat and other Cerealia prevailed among
herbaceous plants (Fig. 58). Pollen grains of weeds
characteristic of areas under crops, gardens, and
vineyards were well presented. Lots of weeds,
growing around human dwellings, were defined.
Among them were: yarrow, stinging nettles, great
plantain, etc. Spores of forest ferns were identi-
fied. Starch of cereals and charred cells of wood
abounded in the group of non-pollen palyno-
morphs of the vessel in question. Spores of fun-
gus Glomus and Sordaria were in small amounts.
Fibres of linen, and of unidentified fabric were in
small quantities. Ticks and a fresh-water aquatic
plant Spirogyra were evidenced (Fig. 59).

Vessel NZ. Its contents were not very rich in paly-
nomorphs. Single pollen grains of pine, oak, wal-
nut, hornbeam, elm, dog-rose, and vine were found
among pollen grains of plants. Cerealia and wild
cereals were also in great amounts in the herba-
ceous group. Wheat (Triticum) was defined. Plen-
ty of pollen grains of weeds characteristic of ar-
eas under crops were found. Among them were:
knot-grass, goosefoot, bindweed, and thistle. Of
yard weeds, great plantain, yarrow, and fragrant
wormwood were identified. As for spores of forest
ferns, only several spores of a fern adder’s tongue
were found here. Phytoliths of cereals and their
starch dominated in the group of non-pollen pal-
ynomorphs. Many charred wood cells and downs
of insects were defined, too. Small amounts of
spores of fungi, fibres of linen fabric, and remains
of an aquatic plant Spirogyra were identified.

Vessel N3. Amount of pollen grains of pine and
fir-tree prevailed in the contents of the vessel
in question. Compositions of hornbeam and oak
were well presented. Small amounts of pollen
grains, belonging to oak, alder, and hazel were
found. Among the herbaceous plants pollen
grains of weeds characteristic of areas under
crops dominated. Weeds characteristic of ar-
eas under crops and yards were defined. Starch
of cereals and their phytoliths dominated in

the group of non-pollen palynomorphs as well.
Charred wood cells and fibres of linen fabric
were in small amounts. As for spores of fungi,
their composition was rather great in the sam-
ples, in which spores of Glomus, Sordaria, and
other unidentified fungi were found. Residues of
aquatic plants were defined in small amounts.

The area under pelvis. The sample collected from
this area was rather rich both in amounts of pol-
len grains of plants and non-pollen palynomorphs.
Coniferous plants prevailed in the group of arbo-
real plants. Among them were pine, spruce, and
fir-tree. Of less significance were pollen grains
of oak, hornbeam, lime, elm, hazel, and vine. Pol-
len grains of cultivated cereals and other edible
plants were in great amounts in the group of the
herbaceous plants. Buckwheat (Fagopyrum) dom-
inated. Spores of forest ferns were evidenced.
Starch of cereals dominated among remains of
the non-pollen palynomorphs. Phytoliths of ce-
reals were found as well. Rather great amounts
of fibres of linen fabric, microscopic remains of
insects and ticks, and their epidermis were iden-
tified. It proved that interment of the deceased
happened in summer, when insects and ticks had
an active phase of reproduction.

Doghlauri-3,burial N12. The contents of four ves-
sels found in the burial in question were studied.
Besides, samples were collected from the areas
under the skull and abdomen of the deceased.
Great amounts of pollen grains were evidenced
nearly in all samples. Pollen grains of coniferous
plants prevailed in vessel N1. Pollen grains of
oak, beech, oak, hornbeam, lime, hazel, and vine
were also found. Pollen grains of buckwheat and
cereals were in great amounts among the her-
baceous plants. Weeds of areas under crops and
those, growing in yards, were found. Spores of
forest ferns were in small amounts. Starch and
spores of fungi dominated among non-pollen
palynomorphs. Wood cells and phytaliths were
in small amounts. Zoomaterials and aquatic
plants were also presented in small amounts.
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Vessel NZ. Pollen grains of pine, spruce, chestnut,
and alder were found in the vessel in question.
Compositions of pollen grains of buckwheat, Ce-
realia, and their weeds were identified in great
amounts among herbaceous plants. \Weeds,
growing in yards, of which some had medicinal
properties, were found. Starch and spores of fun-
gi prevailed among non-pollen palynomorphs
here as well. Not small amounts of downs of ticks
and their claws were defined. Small amounts of

an aquatic plant Spirogyra were found.

Vessel N3. Of the arboreal plants, pollen grains
of spruce, pine, alder, hornbeam, lime, elm, and
vine were found in the contents of this vessel.
The group of the herbaceous plants was pre-
sented by Cerealia and weeds characteristic of
areas under crops. Besides, weeds, growing near
human habitats, were also defined. Especially
great amounts of spores of fungi were evidenced
among non-pollen palynomorphs. Cells of wood,
plant epidermis, and fibres of linen fabric were
also well presented. Microscopic remains of ticks
and insects were in great amounts.

Vessel N4. Amounts of pollen grains were con-
siderably less than those in the above-men-
tioned vessels. Small amounts of pollen grains
of pine, birch, oak, hornbeam, chestnut, hazel,
and vine were evidenced in the group of ar-
boreal plants. The group of herbaceous plants
was better presented both quantitatively and in
taxonomic composition. Weeds of Cerelia and
weeds, growing in areas under crops, were in
great amounts. Pollen grains of aquatic plants
were found here. Spores of forest ferns also
reached rather great amounts. Great amounts
of starch were found in the group of non-pol-
len palynomorphs. Spores of fungi, fibres of lin-
en fabric were well presented, while phytoliths,
parenchymal cells of wood were found in small
amounts. Small amounts of microscopic resi-

dues of ticks were identified.

Pollen grains of spruce, pine, oak, hornbeam, ori-
ental hornbeam, elm, and vine were defined in the
group of arboreal plants in the sample collected
from the area under the skull of the deceased. Pol-
len grains of weeds, growing around human hab-
itats, prevailed in the group of herbaceous plants.
Pollen grains of chicory, great plantain, yarrow,
aster, and other herbaceous plants were found in
especially great amounts. Great amounts of starch
and spores of fungi were identified among the
non-pollen palynomorphs. Wood cells, microscop-
ic residues of ticks and insects were well present-
ed. Crystals of bone salt were evidenced. Fibres
of linen and cotton fabric were in small amounts.
Cells of pine wood were identified as well.

The abdominal area of the deceased. Pollen grains
of pine, spruce, lime, and zelkova tree were defined
among the arboreal plants in the sample collect-
ed from the abdominal area of the deceased. The
herbaceous group was presented by pollen grains
of chicory, thistle, goosefoot, buckwheat, vyar-
row, knot-grass, great plantain, and other plants.
Great amounts of starch and residues of ticks
were among non-pollen palynomorphs. Spores of
fungus Glomus, Sordaria, and mildew of fungus
Mucoraceae were also evidenced. Wood cells, fi-
bres of linen fabric, and plant epidermis were well
presented. Small amounts of phytoliths and plant
epidermis were well presented. Small amounts
of phytoliths and residues of aquatic plants were
evidenced. Eggs of parasitic worms (Diphyllobo-
thrium) were found only in this sample. Only fish
has got this worm, therefore, it could appear in the
abdomen of the deceased together with the fish
the deceased ate before the death.

Most likely, in the period of the Kura-Araxes
Culture the ancient population was densely set-
tled on the territories of both Meskhet-Javakhe-
ti and Lower and Inner Kartli. Humans were
engaged in farming, for development of which
warm and damp climate was favourable .
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The Kodiana Barr14low. The Kodiana barrow is
located to the south-west of Bakuriani, between
the villages of Sakire and Tsikhiadziri. Its abso-
lute altitude above the sea level corresponds
to 2289 m. At present it represents the highest
barrow. According to the archaeological data,
the barrow was dated from the 27"-25" centu-
ries BC (Gambashidze and Gogochuri 2004).. A
skeleton of a deceased was found in the barrow.
It belonged to a fifty-year-old female. Dimen-
sions of the barrow are not big. Subalpine her-
baceous plants grow in the environs of the site,
while in the deep gorges bushes of Caucasian
rhododendron and subalpine distorted arboreals
are spreading. At present climatic conditions in
this part of the highlands are rather severe.

All in all 18 samples were collected from the
barrow in question and studied palynologically.
Among them were samples collected from the
floor of the chamber, vessels, and fossilized soil.
Of great interest were the palynological spectra
of the contents obtained from three vessels. Two
of them were made of clay, while one — of wood.
It is remarkable that abundance of pollen grains,
belonging to plants, were identified in the ma-
terial obtained from the vessels. Almost 90% of
pollen grains belonged to melliferous plants (Ta-
ble 2; Figs. 60,61). Representatives of the family
of Rosaceae dominated in the spectrum. Among
them were: Fragaria, Filipendula ulmaria etc.
Many Apiaceae were identified. Among arbore-
al plants pollen grains of lime (Tilia) prevailed
in the first vessel. Rubus, Sorbus, Pirus, Prunus,
Evonimus, Rosa, Rosa canina were also found.
Pollen grains of various herbaceous plants, grow-
ing in meadows, dominated in the second vessel
(Table 1). As for the third vessel, cereals (Poace-
ae) were in great prevalence there. It should be
marked that in all the three vessels, along with

melliferous plants, there were found bee downs,
their claws and epidermis (Fig. 60, 61, 62). In the
palynological spectrum pollen grains of fir-tree
(Abies nordmanniana), spruce (Picea orientalis),
pine (Pinus), birch (Betula), beech (Fagus orien-
talis), alder (Alnus), hornbeam (Carpinus betulus),
oak (Quercus), chestnut (Castanea sativa), willow
(Salix), maple (Acer), and hazel (Corylus) were
also found. Besides, there were identified spores
of forest ferns(Kvavadze et al. 2004a; Kvavadze
2006; Kvavadze et al. 2007a).

A full picture was presented in the spectrum of the
fossilized soil. Pollen grains of coniferous plants,
especially of pine, prevailed. Small amounts of
deciduous taxons were marked (Table 2). Among
them were: beech, alder, hornbeam, oak, lime,
hazel, and joint-pine. Of herbaceous plants there
were lots of Cichorioideae, Aster, Palygonum,
and Caryophyllacea. Spores of forest ferns were
abound. Among them were: Polypodium vulgare,
Ophioglossum vulgatum, Cryptogramma crispa,
Botrychium lunaria. Pollen grains of Cerealia -
barley, wheat, oats, and rye - were found in the
samples collected both from the vessels and the
fossilized soil. Plenty of weeds characteristic of
areas sown by wheat were defined. Pollen grains
of weeds, growing in the yards of human hab-
itats, along the roads, and in rubbish pits were
found. Indicators of grazing, i.e. pollen grains of
those plants, which were avoided by animals be-
cause of their thorns or their poisonous character,
were encountered in the palynological spectrum.

The present-day honey, which was offered by
local apiarists, was also analyzed with the pur-
pose to use it as a material for comparison with
the fossilized one (Table 2). The palynological
spectrum of the modern honey substantial-
ly differs from that of the fossilized one. It rep-
resents honey collected at meadows, in which
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pollen grains of various herbaceous plants such
as Pontic azalea (Rhododendron luteum), Apiace-
ae, Lamiaceae, cornflower (Centaurea), buttercup
(Ranunculus), etc. were defined. Pollen grains of
Helianthemum, Symphytum, Prunella, Knautia ar-
vensis, and Papaver were well presented. Spores
of forest ferns actually were not presented.

Thus, the palynological spectra show that in the
27M-25" centuries BC the region in question was
covered by forests, where lime, beech, and chestnut
were rather widely spreading. Coniferous forests
were growing on the higher mountainous slopes.
Pine and fir-tree prevailed in them. Spruce was as
an admixture. The spectra also revealed that farm-
ing, animal husbandry, and apiculture were well de-
veloped in the period under discussion.

The fact that the deceased was a female and
that three vessels filled up with high quality
honey were interred together with her could be
regarded as a proof that women were the first
apiarists. Along with gathering food, they were
also keeping bees.

The Paravani Barrow. The excavations at the
Paravani barrow started in 2003-2004. All or-
ganic residues obtained from this barrow were
studied in the palynological laboratory. In 2007 to
present the archaeological expedition resumed
the excavations. They are carried out up to now
under the supervision of Nino Pataridze and Ka-
kha Kakhiani. Recently obtained new materials
are constantly received by the palynological
laboratory of the Georgian National Museum,
where they are investigated. The absolute date
of the Paravani settlement is defined. According
to the radiocarbon dating, it is dated from the
27th-26th centuries BC (Kakhiani et al. 2018).

The Paravani barrow is located in the vicinity of
the Paravani forest (in the distance of 800 m). Its
absolute altitude corresponds to 2100 m, while
its geographical coordinates are 41 29 725 N; 43
36 36 E. The present-day climatic conditions are

rather strict here. The mean annual temperature
does not exceed 7-6 degrees. The annual precip-
itation corresponds to 650-700 mm (Lominadze
and Chirakadze 1971).

The barrow is rather large. Its diameter reaches
28.50 m, while its height is 250 m. 15 samples of
organic residues collected from the chamber and
seven fossilized samples obtained from the con-
temporary soil were studied by means of the pal-
ynological method. The material appeared to be
extremely rich both in composition of pollen grains
and spores of plants and in quantity of non-pollen
palynomorphs and their taxonomic composition.
For instance, it was verified that timber of pine,
oak, and juniper was used for the wooden con-
struction of the chamber and the ritual bier and
proved by existence of parenchymal cells of the
above-mentioned trees. The deceased was lying
on the bier and was interred on the animal leather
spread there. Along with the animal fur, downs of a
maggot of carpet-beetle, which had damaged the
spread leather, I.e. had eaten it, served as a proof
of this assumption (Kvavadze and Kakhiani 2010).

Most likely, linen carpets were spread on the
walls and the floor, since lots of fibres of linen
textile were found there. It is remarkable that the
residues of macroscopic threads, belonging to the
linen textile were clearly visible on the floor. It
is noteworthy that the bier proper was decorated
with beautiful flowers of bird’s-foot trefoil (Lo-
tus) and aster (Aster) (Kvavadze et al. 2007b).

On the basis of complex of pollen grains of
plants, it could be stated that fragments of de-
ciduous forest were surrounding the Paravani
barrow and the lake. Among these plants were
oak (Quercus), beech (Fagus orientalis), elm (Ul-
mus), lime (Tilia), hornbeam (Carpinus betulus),
oriental hornbeam (Carpinus arvensis), zelkova
tree (Zelkova carpinifolia), willow (Salix), alder
(Alnus). Most likely, hazel (Corylus) and box-
tree (Buxus) were growing in the undergrowth.
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Table 2. Kodiani Kurgan. Pollen sum in the pots, fossil soil and modern honey
1 2 3 4 5
Samples Modern
Pot 1 Pot 2 Pot 3 honey 4 Fossil soil

Abies nordmanniana 1 13 3 5
Picea orientalis 1 5 2 3
Pinus 3 23 16 1 55
Betula 1 1

Fagus orientalis 1 1

Alnus 1 |
Carpinus 1 1 2 1 2
Quercus 1 2 1 1 5
Tilia cordata 39 3 1 1 7
Castanea sativa 1 1

Salix 1 7

Rubus 13 3 7

Sorbus 1 4 6 7

Pyrus 3 4

Prunus 4

Evonimus 1

Acer 1

Corylus 2 5 3
Rosa canina 4

Rosa sp. 4530 5640 8275 3

Rosaceae 15060 21820 20540 28

Ephedra procera 2
Rhododendron caucasica 15

Total AP sum 19658 27537 28856 57 78
Cerealia 4 5 7 1
Triticum 2 3 4

Avena 2

Secale 1 2

Hordeum 1 3 7

Poaceae 7 28 123 2 5
Chenopodium 1 1 1 Vi
Chenopodium album 2

Filipendula ulmaria 22500 27845 30680 5

Fragaria 6012 11050 7806 /
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Apiaceae 37 38 20 155
Astrancia maxima 7 17 16
Heracleum 9 5 2 2
Turgenia 1
Echinops 2
Aster 4 1 5 1 6
Achillea 2 2 2
laraxacum 2 1 1 3 1
Cichorium 1 1 2 7 14
Cirsium 1 1 1 3
Carduus 1 2 13 21
Fagopyrum 1
Centaurea cyanus 1 1
Centaurea montana 1 1
Centaurea 4 3 10 68
Polygonum 1 12 1 18
Polygonum viviparum 1 4 4 1
Serratula 2
Jurinea 3 1 1 1
Valeriana 1
Chamaenerium 1
Polygonum bistorta 2 2
Polygonum alpestre 1
Ranunculus ] 4 4 6 1
Boraginaceae 6 4 5 2
Helianthemum 5 7 1 15
Saxifraga 7
Papaver 9
Malva 1
Armeria 1 3
Caryophyllaceae 2 1
Cerastium 1
Colchicum speciosum 9 2 2
Liliaceae 16 ? 7
Epilobium l 1
Campanula Vi
Symphytum 16
Knautia arvensis 35
Scabiosa 2
Prunella 21
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Viola 1

Rumex 6 1

Primula 7 1 1

Lotus 6 1

Undiff. NAP 5 12 8 19 12
Polypodiaceae 17 5 5 210
Polypodium vulgare 1 7 2
Ophioglossum vulgatum 1 3
Cryptogramma crispa 3 3 20
Botrychium lunaria Y 1 5 30
Lycopodium 1
Sphagnum 2
Total NAP sum 28648 39079 38769 422 349
Pteridophytes 3 21 16 §) 266
Total pollen sum 48309 66637 67641 484 693

Discovery of spores, belonging to forest ferns,
especially of adder’s tongue (Ophyoglossum vul
gatum) The Paravani Barrow. The excavations at
the Paravani barrow started in 2003-2004. All or-
ganic residues obtained from this barrow were
studied in the palynological laboratory. In 2007 to
present the archaeological expedition resumed
the excavations. They are carried out up to now
under the supervision of Nino Pataridze and
Kagatum), also proved the existence of decid-
uous forest. Pine and birch forests were grow-
ing on the higher slopes of the nearby mountain,
where fir-tree and spruce were included as ad-

mixtures.

Of herbaceous plants, pollen grains of cerealia
and weeds of wheat fields occupied quite a
big portion. It was especially remarkable in the
case of the spectrum of fossilized soil. The pal-
ynological data proved that, along with wheat
(Triticum), barley (Hordeum), millet (Panicum),
and rye (Secale) were sown. Flax (Linum) was
cultivated as well. Most likely, horticulture was
also developed. Walnut (Juglans regia) and ha-
zel (Corylus) were growing in gardens (Fig.63).
Pollen grains of common vine (Vitis vinifera) dis-

covered in the hand mill serves as a proof that
vine-yards were also growing in the environs of
Paravani Lake. Generally speaking, compared to
the present-day situation, in the period of the
Kura-Araxes Culture farming in the region under
discussion occupied a rather prominent place.
Due to severe climatic conditions, at present an-
imal husbandry represents the leading activity
of the local population on the whole territory of
Javakheti. The animal husbandry undoubtedly
existed in the highlands of Javakheti in the Early
Bronze Age. Discovery of spores of dung fungi
(Sordaria, Neurospora, Sporormilella, and Cha-
etomium) in the palynological spectrum serves
as a good argument in favour of this assumption.
These very fungi grow on the dung of ruminants.

The large taxonomic list of the higher plants is help-
ful not only for restoration of plants. The plants and
their ecology give grounds to reconstruct the climat-
ic conditions, too. Some deciduous species, such as
lime, hornbeam, zelkova tree, oriental hornbeam,
and elm cannot grow in severe climatic conditions.
Neither walnut nor hazel can grow in severe con-
ditions; correspondingly, existence of horticulture is
also impossible. These and other facts, indicating
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the existence of farming, prove that, compared to
the present-day situation, the climate was warmer
in Javakheti in the 27-26" centuries BC. Identifica-
tion of pollen grains of Cyperaceae in the palynolog-
ical spectrum, as well as of rather great amounts of
the fungus Geoglossum sphagnophilum and of resi-
dues of mosses, and existence of the testate amoe-
ba Arcella, inhabiting wet mosses, specify in favour
of the assumption that swamps were also in the
environs of the Paravani barrow. The research also
revealed that all large stones of the barrow mound
were covered with moss. [t means that the precip-
itation in this region in the period under discussion
was heavier compared to that of the modern days,
l.e. the climate was more humid.

The palynological spectrum of wild plants of the
material obtained from the site was nearly analo-
gous of those defined in the clays settled down as
sediment on the bottom of Paravani Lake (Messag-
er et al. 2013). Plenty of pollen grains of deciduous
plants were evidenced in the spectrum of the lake,
proving the existence of deciduous forest (Table
3). At the same time no forest ferns were identi-
fied. It could be explained by the fact that spores of
forest ferns cannot spread at great distances. No
traces of farming activities of the local population
were evidenced or they were poorly expressed in
the palynological spectra of the lake. Single pol-
len grains of Cerealia were found here. Contrary
to the fact that lots of weeds were found in the
archaeological materials, no weeds characteristic
of wheat fields and weeds, growing near human
habitats, were identified. It should be also marked
that altogether 87 plant taxsons were defined in
the archaeological material and only 51 — in the
lake sediments. The soil profile also revealed great
prevalence compared to the lake spectrum, since
71 plant taxons were defined in the soil (Table 3).

The Topioli Barrow. This barrow is located in the
south of the village of Tabatsquri. Its absolute alti-
tude reaches 2000 m. (Gambashidze 2004; Kvavadze
2004b). This barrow was excavated under the super-
vision of Irina Ghambashidze. According to the ar-

chaeological data, this site, similarly to the Paravani
barrow, was dated from the Early Barrow Culture,
i.e. the 27"-26" centuries BC. Two samples collected
from the large-sized black spots, which were discov-
ered on the floor of the barrow, were studied paly-
nologically. Their palynological spectra appeared
to be absolutely identical, in which spores of forest
ferns prevailed. Spores of adder’s fern (Polypodium
vulgare), adder’s tongue (Ophioglossum vulgatum),
moonwort (Botrychium |unaria), cryptogramma
(Cryptogramma crispa), and male-fern (Dryopter-
is) were defined (Fig. 64). Of the above-mentioned
ferns, the majority grow in deciduous forests. But in
Georgia the fern moonwort is characteristic of co-
niferous forests, growing in damp climatic regions.
Sometimes it is spreading in shrubbery of subalpine
meadows (Fischer et al. 2018). Fern cryptogramma is
also spreading on the rocky slopes of the highlands
(Fischer et al. 2018).

In addition, pollen grains of coniferous plants pre-
vailed in the arboreal group similarly to those de-
fined in the materials obtained from the Paravani
barrow. Among them were pine (Pinus), fir-tree
(Abies), and spruce (Picea). Pollen grains of oak
(Quercus), horse-tail (Ephedra), and hazel (Corylus)
were found in small amounts (Fig. 65). Of herba-
ceous plants, pollen grains of knot-grass (Polyg-
onum) dominated. Pollen grains of buttercup (Fa-
nunculus), Apiaceae, Cyperaceae, Valeriana, sorrel
(Rumex), fragrant wormwood (Artemisia), Caryo-
phyllaceae, yarrow (Achillea), aster (Aster), great
plantain (Plantago), thistle (Carduus spp), Cicho-
rioidea, and legumes (Fabaceae) were evidenced.

Phytoliths of the herbaceous plants prevailed among
non-pollen palynomorphs. Microscopic residues of
mosses, tracheal cells of wood, fungi spores, downs
and claws of ticks and other insects were defined.
Fibres of linen and wool textile, as well as dyed lin-
en, were found in the material. A small amount of
fresh aquatic plant Botryoccocus was identified.
Discovery of this plant gave grounds for the suppo-
sition that the level of Tabatsquri Lake was higher
and the lakeside was not far from the barrow.
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Table. 3. Paravani barrow, taxons number correlation in archaeological material, paleo-soil and

lake sediments

Taxons

Palaeo-soil

Archaeological
material

Lake sediments
(Messager et al.
2013)

Abies nordmanniana

Picea orientalis

Pinus

Juniperus

Acer

Ephedra

Ephedra fragilis

Ephedra pocera

Ephedra distachia-type

Betula

Alnus

Alnus barbata

Fagus orientalis

Carpinus cf. C. betulus

Carpinus orientalis

Ostrya carpinifolia

Quercus

Quercus ilex-type

Quercus deciduous-type

Tilia

Tilia cordata-type

Castanea sativa

Ulmus

Zelkova carpinifolia

Fraxinus

Fraxinus excelsior-type

Juglans regia

Corylus

Rosaceae undiff.

Buxus

Rhus

Salix

Total AP taxa sum

16

20

Cerealia
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Cerealia-type

Triticum

Panicum

Secale

Hordeum

Poaceae

Centaurea cf. C. cyanus

Centaurea

Centaurea montana-type

Centaurea nigra-type

Carduus

Chenopodium album

Chenopodiaceae

Polygonum

Polygonum aviculare

Polygonum bistorta/P. viviparum

Polygonum cf. P. persicaria

Polygonum alpestre-type

Convolvulus

Fagopyrum

Plumbago

Lamiaceae

Gentianaceae

Artemisia

Achillea

Urtica

Xanthium

Plantago

Plantago cf. P. lanceolata

Plantago major/P. media

Cichorioideae

Cirsium

Rumex

Linum

Papaver

Filipendula-type

Caryophyllaceae

Serratula

Saxifraga

Polemoniaceae

Polemonium-type

Asteraceae

Aster
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Cerastium-type

Helianthemum

Astrantia

Heracleum-type

Lotus-type

Onosma-type

Geraniaceae

Geranium

Ranunculaceae

Ranunculus-type

Rubiaceae

Scrophulariaceae

Hypericum perforatum-type

Boraginaceae

Smyrnium-type

Apiaceae

Apium-type

Cyperaceae

Chaenorhinum

Onagraceae

Epilobium

Valeriana

Scabiosa

Knautia

Dipsacus

Fabaceae

Liliaceae

Colchicum

Viola

Campanulaceae

Campanula

Primula

Onagraceae

Brassicaceae

Typha

Sparganium

Potamogetonaceae

Myriophylum

Alismataceae

Alisma

Polypodiaceae

Polypodium vulgare

Ophioglossum vulgatum
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Cryptogramma crispa

Adiantum

Sphagnum

Botrychium lunaria

Pteridium

Pteridium aquilinum

Trilete spores

Monolete spores

Total NAP taxa sum

56

65

30

Total taxa sum

72

87

50
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THE BARROWS OF THE BEDENI CULTURE

The Bedeni Culture was dated from the 25"-
22" centuries BC. Several barrows of this peri-
od were excavated on the present-day Bedeni
Plateau, which is located between the Tkemlara
Valley and the Tsalka settlement (Gobejishvili
1980). The altitude of the Bedeni Plateau reach-
es 1450-1800 m. Here climatic conditions are
severe. The mean annual temperature corre-
spondents to 4-6 degrees and the precipitation
is 780-800 mm (Lominadze and Chirakadze 1971).
The local vegetation is subalpine. Fragments of
fore151sts, in which beech, birch, highland oak,
highland maple, and azalea grow, are spreading
in deep gorges and lowlands. The materials ob-
tained from barrows NN 2, 5, and 10 were paly-
nologically studied. Their general palynological
characterizations are considered in the earlier
publications (Kvavadze et al. 2013; 2015). The
presented work offers the palynological spec-
tra of only those samples, which are especially
distinguishable for their richness of taxonomic
diversity of plants and the best preservation of
pollen grains. Such samples were obtained from
the baskets discovered in barrows N 2 and N b.

Bedeni Barrow Burial 2 The most interesting re-
sults were obtained from a woven basket that
was perfectly preserved. Among the macroscop-
ic remains found inside the basket were millet
(Panicum) grains and fragments of string. In the
pollen spectrum there are high quantities of me-
dicinal plants, especially lime (Tilia), which re-
corded no less than 54 pollen grains (Demiray
et al. 2009). Other known medicinal plants are
also represented. There are many pollen grains,
for instance, of plantain (Plantago), milfoil (Ach-
illea), centaury (Centaurea), wormwood (Ar-
temisia), among others (Hassawi and Kharma
2006; Petrovska 2012; Savikin et al. 2013). Besides
lime, arboreal and shrub plants are represented

by oak (Quercus), maple (Acer), chestnut (Casta-
nea), ash (Fraxinus), alder (Alnus), pine (Pinus),
ivy (Hedera), sea-buckthorn (Hippophae), and
cultivated vine (Vitis vinifera). Rather interest-
ing is the fact that the spectrum contains much
pollen of melliferous plants such as Polygonum
aviculare, Symphytum, Filipendula, Lathyrus,
Cichorium, Colchicum, Trifolium, Pulmonaria,
Eryngium, Astrantia, Anchusa, and Heracleum
(Tashev and Pancheva 2011;Tashev et al 2015). In
the group of non-pollen fossils, flax textile fibres
predominate, among which there are also dyed
specimens — black, red and blue fibres. Several
wool fibres were also detected, as were phyto-
lites of Pooidea, small quantities of parenchy-
ma cells of wood, including pine, and dung fungi
spores. The character of the spectrum suggests
that bunches of medicinal plants were tied up
with flax and wool strings and placed in the wo-
ven basket as part of the grave goods for the
deceased. Given the abundance of melliferous
plant pollen, it is not surprising to find the pres-
ence of propolis, wax or honey.

Bedeni Barrow Burial 5 Eight samples were
studied from this burial. Three of them (samples
1-3) are fragments of a decayed rug (or mat)
to which a textile fabric had adhered. Another
sample (no. 4) was taken from a woven basket
whose interior included fig seeds (Kvavadze et
al. 2013). Samples 5 and 6 were scraped off the
wooden litter of the deceased. The blade of a
bronze dagger provided another organic sample
(no.7), and the last (sample no. 8) was collected
from a wooden beam of the burial chamber floor.

Sample 1 The pollen spectrum of the rug and
textile remains is very rich, containing no less
than 45 taxa of higher plants (31 taxa of herba-
ceous species and 14 taxa of arboreal pollen).
Non-pollen fossils are also well represented.
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Among arboreal species, willow (Salix) and lime
(Tilia) pollen are predominant (Fig. 66). Rath-
er substantial quantities of pine (Pinus), beech
(Fagus), oak (Quercus), hornbeam (Carpinus
betulus), and chestnut (Castanea sativa) pollen
grains were found. In the group of herbaceous
species Apiaceae, Fabaceae and Trifolium are
the main elements. The grope of melliferous
plants are very rich. It should be mentioned here
that in the NPP group bee hairs were found. In
addition, there are many spores of various fungi
including the fungus Brachysporium that usu-
ally settles on trunks and branches of arboreal
species (van Geel et al. 1983; van Geel 1986).
Many spores of the fungus Chaetomium, which
destroys phytogenous textile, especially flax fi-
bres, are represented. This is probably why the
spectrum, unlike those in other burials, does not
contain many flax fibres. Spores of dung fungi
Sordaria, Sporormiella, Neurospora, Podospora
were also detected (van Geel and Artroot 2006).

Sample 2 This sample was also collected from
the burial rug. Its pollen spectra differ from those
of Sample 1 by dominance of hornbeam (Carpi-
nus betulus) in arboreal species. In the group of
broad-leaved plants, oak pollen was also found
in large quantities. Among shrub plants we
have Ephedra, Juniperus, Vitis silvestris and Co-
rylus pollen. In the group of herbaceous species,
pollen of Cichorioideae and Polygonum are pre-
dominant. Pollen of wheat (7Triticum) and other
Cerealia were present. In the group of non-pol-
len fossils there are many parenchyma cells of
wood and epidermis of plants. There are also
substantial quantities of phytoliths of crops, in-
cluding cultivated forms. Spores of dung fungi
Sordaria, Sporormiella, Podospora, Chaetomi-
um, and spores of fungus Glomus, which grows
on cultivated soil, were identified. Remains of
mosses and testate amoeba (Arcella) that lives
in wet mosses and green algae round off the
pollen (Begens and Meisterfeld 2001).

Sample 3. This comprised a dark organic mate-
rial that had adhered to the burial rug, which lay
beneath the skeleton. It was collected during
excavations. The pollen spectrum is very rich.
Among arboreal species, hornbeam (Carpinus)
pollen is the strongest element, as in Sample
2. Large quantities of Quercus and Alnus pol-
len were also found. Among thermopbhilic spe-
cies we have pollen of Castanea sativa, Zelkova
carpinifolia, Tilia cordata type, Vitis vinifera, and
Juglans regia. In total, 16 taxa belonging to arbo-
real and shrub forms were identified.

The palynological spectrum of herbaceous plants
is much richer, with 35 taxa identified. Cerealia
and the pollen of their accompanying weeds are
predominant. Wheat (Triticum) and barley (Hor-
deum) were identified up to genus (Beug 2004).

Large quantities of pollen of weeds, which grow
near human dwellings, and along the roads and
paths, were also recorded. Very interesting is
the fact that the spectrum contains much pol-
len of the taxa belonging to melliferous plants.
Furthermore, in the group of non-pollen fossils
many bee hairs, epidermal cells and claws of
bee were found attesting either to honey, or
bee’s wax on the rug.

Sample 4. This sample was taken from a wo-
ven basket, which contained charred grains of
Triticum and Panicum along with a whole foss-
ilised fig and fig seeds. The pollen spectrum of
this sample is also very rich. A total of 57 paly-
nomorphs were identified. Among arboreal taxa,
Carpinus causasica pollen prevails over Pinus, 7i/-
ia and Quercus pollen. Also present were Fagus,
Alnus, Castanea, Ulmus, Zelkova and Ficus carica
pollen grains. Investigations have shown that in
Caucasus Zelkova is very good signal of climatic
warming (Kvavadze and Connor 2005; Connor and
Kvavadze 2008; Connor 2011; Shatilova et al. 2011).

Among herbaceous species Apiaceae and Faba-
ceae are very well represented, with large quanti-
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ties of Centaurea, Potentilla and Rosaceae pollen.
Non-pollen palynomorphs included wood paren-
chyma cells, many plant epidermal cells, phyto-
lites and stems of Poaceae, spores of coprophi-
lous fungi, Glomus spores and other unidentified
ascospores. Near bone crystals we found Arcel-
la (testate ameba) remains, and insect and bee
hairs. Flax textile fibres were recorded too.

Samples 5 and 6. These two samples are organ-
ic remains scraped off from the wooden bed on
which the body was placed. Sample b was tak-
en in the middle part where the crossbheam is
fixed to the lateral support, whereas Sample 6
comes from the crossbeam at a distance from
the central part. Although the pollen spectrum is
rich in the number of taxa, the quantity of pollen
grains is not large. In total, 34 taxa were counted
in sample 5, whereas Sample 6 contains the pol-
len of 31 taxa of higher plants. There are many
non-pollen fossils and especially parenchyma
cells of elm (UImus) wood. Among arboreal spe-
cies, alder (Alnus), oak (Quercus) and lime (Tilia)
pollen are predominant. Pollen of beech (Fagus),
hornbeam (Carpinus), wing nut (Juglans regia),
zelkova (Zelkova), chestnut (Castanea sativa),
elm (Ulmus), willow (Cornus), hop hornbeam
(Carpinus orientalis), and cultivated form of vine
(Vitis vinifera) are also recorded.

Among non-pollen palynomorphs, as has been
already been mentioned, there are many elm
(Ulmus) wood cells. Parenchyma cells of pine
(Pinus) and other arboreal species are contained
in small quantities. Flax (Linum) textile fibres are
the second dominant group. Zoological material
Is almost absent except for hairs of the larval
form of moth.

Sample 7. This sample was taken from the metal
plate of a military uniform and its pollen spec-
trum differs strongly both in pollen composition
and non-pollen palynomorphs. Pollen of conifer-
ous species and especially of fir (Abies) is pre-

dominant. Pollen grains of beech (Fagus), oak
(Quercus), elm (Ulmus), hornbeam (Carpinus)
and hazel (Corylus) were recorded. Herbaceous
pollen contains many Asteraceae species and
especially Cichorioideae. The group of non-pol-
len fossils is very rich. The spectrum of Sample
7 also yielded animal hairs, insect setae and
zooepidermis. Flax fibres, including ones dyed
black and pink, were among the finds. A cyst of
testate amoeba Arcella was recorded (Begens
and Meisterfeld 2007).

Sample No.8. This dark organic material taken
from the log floor of the burial chamber has a
rich spectrum. Pollen and spores of 40 taxa
were identified. Among arboreal species there
are large quantities of alder (A/nus), hornbeam
(Carpinus), and pine (Pinus). Pollen grains of
Abies, Juglans, Fagus, Quercus, Ulmus, Salix,
Corylus, Rhamnus, Vitis vinifera are also re-
corded. In herbaceous pollen crop weeds, such
as Polygonum aviculare, Chenopodium album,
Centaurea, are predominant. Pollen of Triticum
and other Cerealia was also found. The group of
non-pollen fossils is characterised by an abun-
dance of parenchyma cells of pine wood. There
are many fungi spores and especially those of
coprophilous fungi. Spores of the fungus Glomus
were found. Large quantities of epidermal cells
of plants, probably bark cells, were found. Flax
textile fibres, among them pink fibres, are also
well represented. Finally we detected a cyst of
testate amoeba Arcella and algae remains of
Spirogyra (van Geel 2001). Thus, the character of
the studied pollen spectra suggests that they are
rather rich, containing pollen and spores of many
arboreal and herbaceous plants. This diversity
enables the reconstruction of the vegetation at
the time of burial, as well as shedding light on
the mortuary rites during the Bedeni period.

Bedeni Barrow Burial 10. Twenty samples were
studied for palynology. Given that much of the
material was discussed in an earlier publication
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(Kvavadze et al. 2010c, 2013), we here present the
results of spectra that were not published and
are most interesting and rich. They include eight
samples represented in figure 67. Let us examine

briefly the spectra of each individual sample.

Sample 1. This was collected from the remains
of a rug and the spectrum is very similar to that
of the rugs from Barrow Burial 5. Among arbore-
al species the hornbeam pollen is predominant.
There are many pollen grains of alder (A/nus) and
oak (Quercus). There are, however, large quan-
tities of hazel (Corylus) pollen (Fig.67). In addi-
tion, pollen of Pinus, Fagus, Ulmus, Tilia, Ptera-
carya pterocarpa, Zelkova carpinifolia, Carpinus,
Rhamnus is also recorded. Among herbs there
are considerable quantities of Poaceae pollen,
including their cultivated forms. There are many
spores of wood ferns. In the group of non-pol-
len fossils, epidermal cells of plants and fungi

spores are predominant.

Sample 2. This sample was collected from the
wooden wheel axle of the bullock cart and is
an organic material of dark colour. The pollen
spectrum is characterised by a predominance of
coniferous pollen in the group of arboreal spe-
cies. There are many pollen grains of pine and
spruce. Fir occurs in single grains. Elm (Ulmus),
lime (Tilia), oak (Quercus), zelkova (Zelkova) are
represented in single grains too. In the group
of herbaceous pollen, spores of wood ferns are
predominant. In the NPP group, spores of co-
prophilous fungi Sordaria and Podospora form
the major group. Zoological material is well rep-
resented. Animal hairs, insect setae and wing
scales, tick claws and hairs constitute a dis-
crete group. Pooidea phytoliths were recorded.
Remains of freshwater algae Pseudoschizaea,
which is warm climate indicator (Scott 1992) and
remains of testate amoeba Arcella living in very
wet mosses and other moist places (Begens and
Meisterfeld 2001) are documented.

Sample 3. This dark organic material was stuck
to a fragment of textile, which covered the inter-
nal part of a wooden box. The spectrum contains
many flax textile fibres. In addition, the pollen
spectrum is characterised by predominance of
melliferous plants, such as chestnut (Castanea)
and lime (Tilia) in the group of arboreal spe-
cies. Among herbaceous plants there are large
quantities of pollen of melliferous herbs such as
Fabaceae, Apiaceae, Rosaceae, Boraginaceae,
Asteraceae. In the NPP group, bee hairs, claws
and epidermis were noted. As we see it, the
textile covering the inside part of the box was
probably treated with bee’s wax

Samples 4, 5, and 6. These are textile remains.
The spectra are characterised by high concen-
tration of pollen, its good preservation, by the
presence of many quantities of pollen of mel-
liferous plants, as well as bee’s hairs, claws
and epidermis. The bee’s hairs and other micro-
remains are good indicators of honey or honey
products (Kvavadze 2008).

Sample 4 contains many flax fibres, understand-
able given that it is a flax textile. By contradis-
tinction, samples 5 and 6 contain many wool
fibres, and only small quantities of flax fibres.
Flax fibres might have been added to wool to
strengthen the textile. In Sample 4, ova of a par-
asitic worm of a pork tapeworm (Taenia solium)
were found. It should be noted that, as a whole,
the spectra contain many heat-loving species
such as Castanea sativa, Juglans regia, Tilia,
Zelkova, Carpinus, Quercus (Kvavadze and Con-
nor 2005). In the pollen spectra there are also
agricultural elements — the pollen of cultivated
vine, wheat and other Cerealia species.

Sample 7. This sample is carbonised yarn and
thread. This carbonised yarn has a spectrum that
contains large quantities of pollen of plants, flax
fibres and sheep wool. In the group of arbore-
al pollen, Castanea and Tilia, both melliferous
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plants, are predominant. Therefore, we can sug-
gest that the yarn consisting of flax and wool
fibres was also treated by bee’s wax.

Sample 8. This is also a carbonised yarn. Its
pollen spectrum is characterised by abundance
of pollen of melliferous plants and hemp tex-
tile fibres. Included in the sample were bee’s
hairs. Amaong arboreal species, lime (Tilia) pol-
len is predominant. Chestnut (Castanea) pollen
Is the next most common category. Pollen is
documented from many broad-leaved species
such as Carpinus, Quercus, Ulmus, Fagus, Acer,
whereas in the group of herbaceous species,
melliferous plants belonging to Rosaceae, Bor-
aginaceae, Fabaceae, Apiaceae, Asteracea, etc.
families form the majority (Tashev and Panche-
va 2011; Tashev et al. 2015).

A wooden box divided into four sections was
found in this barrow N10. The box had a lid. A
small knife was placed in one of the sections.
Linen textile was attached to the inner side of
the box. Dried leaves and remains of stems were
visible in all its four sections. Six samples were
collected from all four sections and the lid. Sam-
ples were distinguishable for their exceptional
taxonomic richness. Pollen grains and spores
of about 60 plants were defined in the material
obtained from this box. It was noteworthy that
the spectra of all sections differed from one an-
other. For instance, pollen grains of aster (Aster)
prevailed in the first section (Sample N 3), and
fragrant wormwood (Artemisia) — in the fourth
(Sample N 6). The characterization of spectrum
of each sample is presented below:

Sample N 1. This sample was collected from the
first section of the box. Pollen grains of aster (As-
ter) prevailed in its spectrum. A great amount
of hazel (Corylus) and alder (A/nus) were found.
Of arboreal plants, pine (Pinus), beech (Fagus),
and hornbeam (Carpinus betulus) were in small
amounts. Of herbaceous plants goosefoot (Che-

nopodium album), wheat (Triticum), fragrant
wormwood (Artemisia), cornflower (Centaurea),
thistle (Carduus), great plantain (Plantago), Bras-
sicaceae, Smyrnium (Smyrnium), buttercup (Ra-
nunculus),  knot-grass (Polygonum), cannabis
(Cannabis), primrose (Primula), stonecrop (Se-

dum), and dropwort (Filipendula) were evidenced.

Plant epidermis prevailed among non-pollen
palynomorphs. Lots of wood cells were defined.
Remains of freshwater aquatic plant Spirogyra
(Spirogyra), phytoliths of cereals, fibres of lin-
en and hemp (Cannabis) were defined. Small
amounts of spores of fungi were identified.
Among them were spores of fungi Brachyspo-
rium (Brachysporium) and mildew (Mycorace-
ae). Nearby remains of ticks and downs of moth
maggot were found.

Sample N 2 was collected from the second sec-
tion of the box. The palynological spectrum ap-
peared to be not very rich. Pollen grains of pine
(Pinus), oak (Quercus), maple (Acer), alder (Al-
nus), and hazel (Corylus) were defined among
the arboreal plants. Pollen grains of yarrow
(Achillea), aster (Aster), Caucasian elecampane
(Inula), primrose (Primula), stonecrop (Sedum),
cornflower (Centaurea cyanus), knot-grass (Po-
lygonum), buttercup (Ranunculus), and Apiaceae
were identified among the herbaceous plants.
Spores of forest ferns were encountered. Among
them were: moonwort (Botrychium lunaria) and
woolly bracken (Pteridium aqualinum). Tracheal
cells of wood, especially of oak, prevailed among
non-pollen palynomorphs. Great amounts of
zoomaterials were found. Among them remains
of insects, ticks and testate amoebae were iden-
tified. Microscopic residues of spores, belonging
to fungus Brachysporium and the aquatic plant
Spyrogyra, were in small amounts. Fibre of linen
textile was also found.

Sample N 3 was collected from the third sec-
tion of the box, in the palynological spectrum of
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which pollen grains of aster (Aster) dominat-
ed. Plenty of pollen grains of hornbeam (Carpi-
nus betuluts), chestnut (Castanea sativa), lime
(Tilia), alder (Alnus), and hazel (Corylus) were
among the arboreal plants (. 39, 41). Pollen grains
of wheat (Triticum), fragrant wormwood (Arte-
misia), cornflower (Centaurea), and celery (Api-
um) represented the herbaceous plants. Pollen
grains of thistle (Carduus), common knot-grass
(Polygonum aviculare), great plantain (Planta-
go), Brassicaceae, clover (Trifolium), creeping
bellflower (Campanula), primrose (Primula),
creeping cinquefoil (Potentilla), dropwort (Fili-
pendula), and stonecrop (Sedum) were present-
ed in small amounts.

Lots of plant epidermis and wood cells were
found among non-pollen palynomorphs. Fibres
of linen textile and zoological materials were
defined in rather great amounts. Among them
were remains of ticks and insects. Spores of fun-
qus Brachysporium and Chaetomium were also
defined. Small amounts of spores, belonging to
other fungi, were also presented. They were not
identified at this stage of the researches. An
aquatic plant Spirogyra was defined.

Sample N 4 was collected from the fourth sec-
tion of the box. Pollen grains of common knot-
grass and Brassicaceae prevailed. Alder (A/nus),
hornbeam (Carpinus betulus), pine (Pinus), oak
(Quercus), and hazel (Alnus) dominated among
the arboreal plants. Small amounts of beech
(Fagus), walnut (Juglans regia), lime (Tilia),
elm (Ulmus), ivy (Hedera), and vine (Vitis vinif-
era) were presented. Goosefoot (Chenopodium
album), wheat (Triticum), fragrant wormwood
(Artemisia), saw-wort (Serratula), aster (As-
ter), cornflower (Centaurea), thistle (Carduus),
cranesbill (Geranium), autumn crocus (Colchi-
cum), creeping bellflower (Campanula), prim-
rose (Primula), creeping cinquefoil (Potentilla),
buttercup (Ranunculus), dropwort (Filipendula),
sorrel (Fumex), stonecrop (Sedum), celery (Api-

um), Apiaceae were presented in small amounts.
Spores of ferns adder’s tongue (Ophioglossum
vulgatum) and woolly bracken (Pteridium aquili-
num) were found, too.

Type of the spectrum of non-pollen palyno-
morphs here was absolutely different. Phytoliths
of cereals dominated. Great amounts of plant
epidermis and wood cells were found. Spores of
the fungi Chaetomium and Brachysporium were
defined as well. Spores of the fungus Glomus
were found only in this sample. Fibres of linen
textile were identified. A considerable amount
of remains, belonging to ticks and other insects
were defined. An aquatic plant Spirogyra was
identified here as well.

Sample N 5 was collected from the inner surface
of the lid. Pollen grains of Apiaceae dominated
in its palynological spectrum. Lime (7ilia) pre-
vailed in the group of the arboreal plants. Many
pollen grains of chestnut (Castanea sativa) were
found. Pollen grains of pine (Pinus), beech (Fa-
gus), hornbeam (Carpinus betulus), oak (Quer-
cus), alder (Alnus), hazel (Corylus), willow (Salix),
and ordinary vine (Vitis vinifera) were identified.
Along with the pollen grains of Apiaceae, rath-
er many pollen grains of knot-grass (Polygonum
aviculare), cornflower (Centaurea), buttercup
(Ranunculus), and aster (Aster) were defined in
the herbaceous plants. Small amounts of pollen
grains of goosefoot (Chenopodium album), wheat
(Triticum), barley (Hordeum), fragrant wormwood
(Artemisia), yarrow (Achillea), thistle (Carduus),
cranesbill (Geranium), common knot-grass (Po-
lygonum aviculare), persicaria (Polygonum per-
sicaria), great plantain (Plantago), Brassicaceae,
clover (Trifolium), teasel (Dipsacus), scabious
(Scabiosa), strawberry (Fragaria), hemp (Canna-
bis), and primrose (Primula) were defined.

Among non-pollen palynomorphs spores of
fungi prevailed. Among them were dung fun-
qus Sordaria and Sporormiella. Small amounts
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of plant epidermis, phytoliths of cereals, and
parenchymal cells of wood were found. Bee
downs, remains of testate amoeba Arcella, ticks
and other insects were defined.

Sample N 6 was collected from the back wall of
the box’s inner surface. Pollen grains of medic-
inal plants dominated in the spectrum. Among
them was fragrant wormwood (Artemisia). Pol-
len grains of alder (A/nus) quantitatively occu-
pied the first place among the arboreal plants.
Pollen grains of pine (Pinus), hornbeam (Carpinus
betulus), and lime (Tilia) were well presented.
The number of pollen grains, belonging to beech
(Fagus), walnut (Juglans regia), oak (Quercus),
chestnut (Castanea sativa), elm (Ulmus), hazel
(Corylus), willow (Salix), ivy (Hedera), and ordi-
nary vine (Vitis vinifera) were defined in com-
parably smaller amounts.

Along with fragrant wormwood (Artemisia), l0ts
of pollen grains of Apiaceae, knot-grass (Polygo-
num), and aster (Aster) were found. Pollen grains
of wheat (Triticum), yarrow (Achillea), saw-wort
(Serratula), hogweed (Heracleum), great plan-
tain (Plantago), buttercup (Ranunculus), clover
(Trifolium), sun-rose (Helianthemum), creep-
ing bellflower (Campanula), primrose (Primula),
sorrel (Rumex), stonecrop (Sedum), and water
plantain (Alisma) were identified among the
herbaceous plants. Of ferns, there were found
spores of adder’s tongue (Ophioglossum vulga-
tum), black spleenwort (Asplenium) and woolly
bracken (Pteridium aquilinum).

Among non-pollen palynomorphs tracheal cells
of wood dominated. Lots of remains, belonging
to stems and phytoliths of cereals, and plant
epidermis were identified. Great amounts of
spores of fungi, especially those of fungus Cha-
etomium were defined. This fungus grows on
the linen textile and damages it. Zoomaterials
and fibres of linen textile were found in great
amounts. Spores of fungus Sordaria, Spororm-

iella, Brachysporium, and mildew of fungus
were defined. Downs of bees and of moth mag-
got and remains of testate amoeba were found.
Fresh-water aquatic plant Spirogyra was also
encountered.

The palynological data of the material give
grounds for a supposition that the box, used for
furnishing of the deceased, really was a first aid
pharmacy, keeping lots of plant drugs. (Kvavadze
et al. 2013; 2015; Martkoplishvili 2017).

The Tetritsqaro (Nadarbazevi) Barrow N 2. The
evacuation of the Armazi Archaeological Base
of the Georgian National Museum was finished
in 2010. The archaeological reserves of the S.
Janashia State Museum were filled with new
materials, which in the course of many years
were kept in the base reserves. The archaeo-
logical material discovered in the latter half of
the 1950s in Nadarbazevi Barrow NZ by the Te-
tritsqaro archaeological expedition of the Insti-
tute of History, Archaeology and Ethnography of
the Academy of Sciences of Georgia drew our
attention during the selection of collections ac-
cepted by the museum. The full information con-
cerning the barrow was published in Germane
Gobejishvili’s monograph (see: G. Gobejishvili,
“The Bedeni Barrow Culture”; Thbilisi, 1980). On
the grounds of this work, we try to present brief
characterization of the site and of one group of
materials discovered in the barrow. It is note-
worthy that D. Narimanishvili dedicated a special
research to barrow N 2, which was excavated
in Nadarbazevi (D. Narimanishvili, Nadarbazevi
Barrow N 2, The Archaeological Herald of the
Gori Museum, N 1, Thilisi, 2013, pp. 26-51).

The burial belonged to the Bedeni Culture. It was
dated from the turn of the second half of the 3
millennium BC and the turn of the 39-2" millen-
nia BC (G. Gobejishvili, pp. 133-134). The barrow
was located westwardly from Tetritsgaro, above
the north-eastern side of the Usakhelo Lake, to
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the left of the road, leading towards the village
of lvanovsky, near the historical site Nadarbazevi
located at 1350-1400 m above the sea level. A buri-
al chamber - a rectangular pit with cut corners
(length — 8.60 m; width — 5.40 m; depth — 2.20 m)
- was arranged in the andesite-basalt rock under
the mound and the stony shell. Small-sized elevat-
ed squares (platforms) for placing there tableware
were dug into the rock on the floor of this burial
chamber. Fragments of rush matting and imprints
were evidenced on the floor (Presumably, the
whole floor was covered with rush matting).

Organic matters were evidenced in front of N
and W walls, the burial. two artefacts attract-
ed our attention. They were the ‘elongated item
made of sandstone’ (N98) and the ‘large piece
of wooden board” (N97). Concerning these arte-
facts, G. Gobejishvili noted in his work: ‘Nothing
could be said for certain about these artefacts.
Neither wooden board had any recognizable
features. Presumably, it was a part of remains,
belonging to a shelf, which was arranged in the
northern wall of the burial. This shelf, supposed-
ly, together with the weaponry, lying on it, tum-
bled down after the collapsing of the wall. Its
preservation, together with a thin wooden item,
which is described below, seems miraculous,
hence, except of charred small pieces, nothing
is left of the thick logs of which the pit lid was
constructed. The feature of conditions, which fa-
cilitated the preservation of the piece of wooden
board, remains an unsolved problem’ (G.Gobe-
jishvili, p.24, PLs. IV-5; V-1,2).

Taking into consideration the place of discovery,
‘the large piece of wooden board’ is comfortably
incorporated into the row of the above-men-
tioned items. It does not look like an artifact,
which fell from the wall and accidentally oc-
curred in this group. It leaves an impression of
an intact item. It is brick-shaped (resembling a
plano-convexive type of a mud brick. Its sizes
are: length — 16 cm, width — 8 cm, thickness — 5

cm. The surface of the item is bulging and un-
even, while its sides and base are flat, smooth
and covered with a crust. The structure of the
surface of its broken side, visible even to the na-
ked eye, is clearly of organic composition, not
belonging to wood fibres. Its texture bears a
close resemblance to coarse-milled grains. From
our point of view, we are dealing with the bread
baked in a special utensil placed into a carbon-
ized oven.

For the further researches we addressed FEli-
so Kvavadze, a researcher-palynologist of the
Georgian National Museum. She studied the
sample collected from the item in question. Si-
multaneously, a whitish rectangular item (ac-
cording to G.Gobejishvili, ‘an elongated sand-
stone item’, characterized with the following
sizes: length -11cm, width —6 c¢cm, thickness — 1.8
cm), belonging to the same group of the arte-
facts, was palynologically studied. A sample of
the ‘bread’ (Fig. 68) was dispatched to Antonio
Sagona, an archaeologist of the Melbourne Uni-
versity for identification of its radiocarbon dat-
ing in the Laboratory of Radiocarbon Analyses
of the Waikato University. The bread was dated
back to 2474-2335 BC. This dating completely
coincides with the period of time, when the Be-
deni Culture flourished.

The palynological analysis of the presented two
samples was performed in the palynological
laboratory of the Institute of Palaeobiology of
the Georgian National Museum by means of a
standard method (Moore et al. 1991).

The samples were boiled in the 10% potassium
hydroxide, then the received material was cen-
trifuged in a heavy liquid (Cadmium). At the last
stage the acetolysis was performed, i.e. the ma-
terial was dyed.

The detailed discussion of the palynological
spectra of ‘bread’ (sample NT) and of a small
light-colored item (sample NZ) follows.
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Sample 1. To avoid damaging of the artifact, a
small-sized sample was collected from the cen-
tral part of the large fossilized item. The weight
of the sample did not exceed 20 g. Because of
Its paucity it turned not to be rich in palynolog-
ical material, in other words, pollen grains and
spores were few. Lots of remains of non-pollen
palynomorphs were presented in the spectrum.

Generally, pollen grains of wheat and other Ce-
realia prevailed in the palynological spectrum.
Pollen grains of wild cereals and weeds were
also defined. Pollen grains of hops were identi-
fied (Fig. 69). It is noteworthy that prior the anal-
ysis the sample was studied by means of the
binocular microscope, due to which small-sized
seeds became visible.

Of the arboreal, single pollen grains of pine,
hazel, and walnut were discovered. Among
non-pollen palynomorphs, plenty of wood cells,
epidermis and starch of plants were evidenced.
Phytoliths of cereals, microscopic particles of
aquatic plants, fibres of linen textile, and spores
of fungus Tilletia were found. This parasitic fun-
gus attaches to ears and other organs of wheat,
damaging it. Rather great amounts of spores of
other fungi were found. At the present stage of
the researches they are unidentified.

Sample NZ. This sample was also small-sized.
Its weght reaches 15 g. Only one insignificant
fragment of this fossilized item was extracted
with the purpose not to cause any damage to
the artifact. Notwithstanding this, the palyno-
logical spectrum of the second sample appeared
to be richer than that of the first sample. Pol-
len grains of wheat and cultivated forms of ce-
reals (Fig. 70) dominated in these samples as
well. Pollen grains of lime and other melliferous
plants dominated in the second sample (Fig. /1).
Among them were chicory, yarrow, aster, noo-
goora burr, knot-grass, and mint. Pollen grains of
beech, oak, hornbeam, hazel, and fig were found

among the arboreal plants. Spores of Tabula
and adder’ fern, growing only in the deciduous
forests, were evidenced. Lots of fossils, bearing
features of non-pollen palynomorphs, among
which prevalence of cereal starch and charred
wood cells was marked, were identified. Phyto-
liths of cereals were also found. It is remarkable
that downs and epidermis of bee were defined
in the sample under discussion. Wing epidermis
of moth butterfly and downs of moth maggot
were also found. Plant epidermis and fibre of
linen textile were defined.

Thus, on the grounds of the spectrum of the
palynological materials and non-pollen paly-
nomorphs, the following conclusions could be
drawn: the large brick-shaped artifact surely
represents bread, since it contains pollen grains
of wheat, cereal starch, and phytoliths, which
occurred in the bread through flour. It is also
noteworthy that existence of yeast was proved
by identification of pollen grains and seeds, be-
longing to hops, which was discovered in the
sample of bread. The authenticity of the seeds
was confirmed by means of juxtaposition of
fruits and seeds of the present-day hops and
of those, which were defined in the sample in
question.

For verification of obtained arguments, the sam-
ples of the present-day baked bread and flour, in
which existence of pollen grains of wheat and its
starch were evidenced, were investigated. Both
in the modern bread and in the fossilized one
similar plant epidermis was found. This epider-
mis could belong to wheat. The fact that the de-
ceased was really furnished with the bread, not
the dough was justified by existence of charred
tracheal cells of tree wood, which occurred in
the bread from the oven in the course of baking.
The previous researches revealed that transmis-
sion of these charred cells of the tree wood oc-
curred from smoke, soot, and ashes (Kvavadze
and Martkoplishvili 2018).
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As for the second, a small-sized item, most like-
ly, it was a sweet biscuit baked with wheat flour
on the fire. The flour contained starch and phy-
toliths. Grains of starch were attached both to
pollen grains of lime and on bee downs (.4,9).
Pollen grains of lime and of other melliferous
plants as well as bee downs occurred in the bis-
cuit from the honey, which was blended into the
dough to make it sweet. Charred tracheal wood
cells, supposedly, appeared here also from the
oven. As for the scales of the moth butterfly and
downs of its maggot, presumably, they were in
the flour or the moth occurred in the biscuit at
the subsequent stage of the fossilization.

From our point of view, the fibre of the linen tex-
tile (.3,6) both on the bread and the biscuit was
transmitted from the textile, in which, suppos-
edly, this item of confectionery was wrapped. In
other words, during the deceased’s interment all
rules of hygiene were kept.

The discovery of fossilized bread and biscuit is
a real novelty for Georgia and the entire Trans-
caucasia. Of the preceding discoveries, archae-
ological bread was found in Egypt, which was
dated from 2000-1200 BC (Samuel 1989; 2002),, or
it was of the later period than the bread found
in Tetritsgaro, the age of which corresponded to
2474-7335 BC. Compared to the Egyptian bread it
appears to be nearly 4 centuries older. The fos-
silized bread dated from the Middle Ages was
discovered in Hungary (Colter-Graham et al.
2014),, the Ubaid Period in Iraq (Rosemary et al.
1978).. The bread dated from the Late Bronze Age
was discovered in the northern part of Greece,
too (Valamoti 2002) and in the Graeco-Roman
burial (Rotteli and Castiglioni 2011).

The bread discovered in Sweden is of the later
period and is dated from 400-900 AD (Hansson
1996; 2002). As for the biscuit, it was discovered
already in 1866 in Switzerland and it was con-
firmed that it was 3000-year-old (Keller 1866).

A Dbiscuit with honey baked 1500 years ago was
discovered in England, too (Colter-Graham et
al. 2014). It should be noted that all samples of
the above-mentioned archaeological bread and
biscuits were defined by means of archaebotan-
ical and chemical methods. The palynological
analyses never were used in such cases. It is re-
markable that the shape of the Tetritsgaro bread
differed from those of the all others. All the pre-
viously discovered samples of the archaeolog-
ical bread had roundish shapes. None of them
was square-shaped, reminding the shape of a
brick.

The Berikldeebi Settlement. The Berikldee-
bi Settlement is located in Inner Kartli, at the
confluence of the rivers Prone and Mtkvari. It
is dated from the Bedeni Culture on the basis
of archaeological materials (Javakhishvili 2017).
Organic remains obtained from garbage pits and
the floor of the building were studied palyno-
logically.

The palynological investigations showed that
the climatic conditions in the period under dis-
cussion compared to the present-day ones were
much more damp and warm. First of all it is
proved by pollen grains of common alder (Alnus
barbata), defined in the spectra. This species of
the alder today grows only in Colchis and the
Alazani Valley, where the climate compared to
the situation in Kartli was considerably warmer
and damper.

From our point of view, one more evidence is
abundant existence of moss remains in the
palynological spectra. Remains of fresh-wa-
ter aquatic plants were encountered both in
the garbage pits and on the floor of the house.
Among them were a green aquatic plant Spiro-
gyra and Pseudoschizaea. 1t is noteworthy that
the aquatic plant Pseudoschizaea grows in the
reservoirs of only those regions, where the cli-
mate is subtropical and therefore it represents a
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good indicator of the climatic optimum (warm-
ing) (Stevenson et al. 2001; Estiarte et al. 2008).
Spores of mildew fungus (Mucoraceae) were
also identified. Existence of this fungus was
caused by wet climatic conditions.

In the garbage pit pollen grains of medicinal
plants were found in great amounts. From our
point of view, the remains of these plants were
thrown into the garbage pit after preparation
of the drug decoction. Pollen grains of knot-
grass (Polygonum), thistle (Carduus), and chic-
ory (Cichorium) dominated in the spectrum. Be-
sides, pollen grains of such medicinal plants as
were yarrow (Achillea), knot-grass and common
knot-grass (Polygonum aviculare), snake-root
(Polygonum bistorta), saw-wort (Serratuala),
and cornflower (Centaurea) were also noted. Al
above-mentioned plants represent weeds. At
present they are growing in the vicinity of human
habitats, therefore the population of Berikldeebi
could easily find them.

Of forest indicators, along with pollen grains of
alder and pine, those of forest ferns (Polypodia-
ceae) were evidenced in the palynological spec-
trum. Spores of these ferns were found.

Of plant residues, phytoliths of cereals (Poace-
ae) and their starch were well presented. Re-
mains of Cerealia, i.e. cultivated species were
found, too. Spores of fungus Glomus also con-
firm development of farming. This fungus grows
only in ploughed and friable soils and represents
a good indicator of farming. Of non-pollen pal-
ynomorphs, remnants of linen fabric, including
dyed one, were found.

Visible by a naked eye (macroscopic) organic re-
mains found at the above-mentioned settlement
are kept at the reserves of the Georgian National
Museum. These materials are partially investi-
gated by means of the archaebotanical method.
In the 1990s, Nana Rusishvili revealed that the
population of Berikldeebi sowed several species

of cereals (Dzidziguri 2000). Among them are soft
wheat (Triticum aestivum), six-row barley with
husky grains (Hordeum vulgare). According to
data of N. Rusishvili (Dzidziguri 2000), weed rye
(Secale segetale), ordinary pea (Pisum sativum),
vetch (Vicia evrillia), thistle burr (Onopordum sp.),
field pea (Pisum sativum) were growing there. In
July, 2019, the macroscopic remains of the set-
tlement of Berikldeebi preserved in the reserves
of the Georgian National Museum were studied
by Polish ethnobotanist Aldona Mueller-Bieniek.
She also discovered soft wheat and barley with
husky grains. Besides, there were identified
remains of the following plants: spelt wheat
(Triticum cf. spelta), bearded wheat (Triticum
cf. diccocum), black bindweed (Fallopia convol-
vulus), darnel (Lolium), gromwell (Lithospermum
arvense), gold of pleasure (Camelina sativa),
goosegrass (Galium), goosefoot (Chenopodium
album), lentil (Lens culinaris), vetch (Vicia er-
vilia), field pea (Pisum arvense), Persian darnel
(Lolium persicum/ridigosum), cotton thistle (On-
opordum acantium), bristle-grass (Setaria ver-
ticullata/viridis), thyme (Thymus sp.), gromwell
(Lithospermum dispermum), alkanet (Anchusa
officinalis), and oak (Quercus). The majority of
the above-mentioned plants represent weeds of
areas under crops (Kats at al. 1965). Along with
the palynological and archaebotanical data,
bone hoes, hand mills, flint inlays.excavated at
the Berikldeebi settlement indicated develop-
ment of farming (Dzidziguri 2000).

Barrow Ananauri 3. The organic residues ob-
tained at the archaeological sites, which were
dated from the Early Bronze Age, were studied
by means of palaebotanical methods mainly on
the territory of South Georgia. Among them are
organic materials obtained from the barrows of
Lower Kartli and Javakheti and other types of
burials (Kvavadze et al. 2004b; 2007 a,b; 2013;
2015; 2016; Kvavadze and Kakhiani 2010). As for
Fastern Georgia, nearly no such researches
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were carried out on the sites dated from the
above-mentioned period. Ananauri Barrow N3
was excavated in 2012 on the Alazani Valley (Ka-
kheti). According to archaeological materials, it
was dated from the Bedeni Culture (Makharadze
and Murvanidze 2014). Later this assumption was
proved by the radiocarbon dating, which defined
the age of the barrow as 2370 BC (Boaretto et al.
2016; Makharadze 2016).

Ananauri N3 is a unique barrow. Its nearly all
organic residues were perfectly preserved,
while their diversity was extremely rich despite
the fact that they were in the fossilized state
in the course of nearly 4400 years. During the
excavations plenty of wooden logs of the con-
struction were found in the barrow. The logs
retained their compactness, their annual rings,
and their colour as well. Of great interest were
two well-preserved wooden remains of the bier
and a wooden armchair. It is noteworthy that
well-preserved remains of fabrics, felt, cords,
and threads were abundantly presented in the
Barrow(Kvavadze 2019).

rush matting, wickerwork, and baskets were

Ananauri Numerous
found there. Fabric of clothes, microscopic re-
mains of matters necessary to embalm the de-
ceased were found around or on the skeleton
of the deceased. It should be added that micro-
scopic researches of fossilized organic residues,
which were performed by means of the palyno-
logical analysis, were of special interest (Kva-
vadze 2016).

Fruits of hazel and chestnut were aboundantly
discovered. An acorn of oak and a seed of lime
were evidenced. Branches of plants, stems of
various grasses and mosses were found. Fruits
of bladder cherry (Physalis alkekengi L.) and
of blackthorn (Prunus spinosa L.) were identi-
fied (Rusishvili 2016). Besides the fact that both
plants are fit for human consumption, they also
have medicinal properties. Dried fruits of bladder
cherry are used in folk medicine as antiseptics,

diuretics and a remedy for treatment of desea-
ses of liver. Bladder cherry is a good tranquilli-
zer as well (Bahmani et al. 2016). Lime is also a
medicinal plant, namely its flowers, leaves and
even its wood (Gller et al. 2015).

On the whole 34 samples were collected from
Ananauri barrow N3 with the purpose to study
them by means of the palynological method. All
samples were divided into three groups: 1) the
samples collected under and around the biers;
2)the organic residues retained on the skeletons
of the three deceased; 3) Disintigrated remains
of fabrics and rush mattings.

The palynological analysis of the organic re-
mains of the Ananauri barrow helped to define
the climatic and other kinds of conditions, exist-
ing in the Alazani Gorge during the Bedeni Cul-
ture, namely on the territory, where the Ananauri
barrow is located. The palynological researches
gave answers on the character of human en-
gagement into farming on the Alazani Valley.
The research was notable for demonstration of

rules of burial rites in the Early Bronze Age.

The palynological analysis of a rather rich ma-
terial (about 100 plants were identified) re-
vealed that 4400 years ago, compared to the
present-day situation, the climatic conditions
in the Alazani Valley were considerably warm-
er and more humid. Along with the heat-loving
plants, this assumption was proved by discovery
of eggs of a parasitic worm Trichuris trichiura
(whipworm) on the pelvis of the deceased (Fig.
72). Trichuriasis, also known as a tropical dis-
ease, since today it is mainly spread in the warm
southern countries. A heat-loving fresh-wa-
ter aquatic plant Pseudoschizaea, which was
identified in the materials obtained from the
Ananauri barrow, represented another good
proof of the existence of the warm climatic con-
ditions. Previous researches also proved that the
climatic conditions in the Transcaucasia were
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considerably warmer in the period in question.
For instance, chestnut, zelkova tree, and lime
were widespread on the high Bedeni Plateau,
which is located at 1800-1900 m above the sea
level, at the very place, where the Early Bronze
burials were excavated (Kvavadze et al. 2013,
2015). Farming was well developed. Fig and wal-
nut trees were growing in gardens. Viticulture
was also well developed. Today mainly subal-
pine meadow vegetation grows on the Bedeni
Plateaue. Here and there only patches of forests
of birch, willow, and beech exist.

The palynological analysis of the Ananauri bar-
row also revealed that farming was well de-
veloped in the region under discussion. Several
species of wheat as well as oat (Avena), bar-
ley (Hordeum), rye (Secale), and lItalian millet
(Panicum) were sown. Viticulture and horticul-
ture were well developed. Flax (Linum) was also
sown, since plenty of fibres of linen fabric were
found in the barrow. Weaving was well devel-
oped. Nearly all fabrics both made of flax and
wool were woven on loom, not by hand. Linen
fabric was dyed in many colours (Kvavadze 2016).

Presumably, animal husbandry also existed. It
was proved by lots of spores of dung fungi of the
ruminants, wool and felt textile made of sheep
wool, which were evidenced in the samples.
Apiculture was also well developed on rather
great scales stipulated by the existence of mel-
liferous plants in forests (Fig. 73,74).

The earliest traces of the apiculture in the Neo-
lithic and Eneolithic periods on the territory of
Georgia were defined by means of the palyno-
logical method, according to which it was dat-
ed from 6000-5000 BC (Jalabadze et al. 2010;
Kvavadze et al. 2014; Kvavadze and Licheli 2015).
Honey obtained from a vessel excavated at Shu-
laveri Gora was made 8000 years ago (Jalabadze
et al. 2010; Kvavadze et al. 2014). As for the hon-
ey, which was defined in a wooden cask discov-

ered in the Eneolithic dugout of Kviratskhoveli, it
was 700-year-old (Kvavadze, Licheli 2015).

Relying upon the palynological spectra, all sam-
ples, representing dark-coloured organic mat-
ter, collected from the areas under the first bier
and around it, contained honey. Most likely, a
large vessel made of wood was full of honey.
From our point of view, this vessel was knocked
down soon after the interment, possibly, in the
very moment of the interment. The honey poured
from the vessel adhered to each artifact, lying
under the bier. Among them were wheels of the
bier, armchair, fabric, wickerwork. The samples
for researches were collected from all of them.

The fact that remains of honey and linen tex-
tile were found on the skeletons of all three de-
ceased made it evident that after the death their
bodies were wrapped into linen cloth saturated
with honey. It was proved by pollen grains of
melliferous plants and microscopic remains of
bees, which were evidenced on the skeleton of
the deceased. The analogous facts, when honey
was used for embalming their dead, were ev-
idenced in the course of investigations carried
out to study burials of Ancient Egypt and Mes-
opotamy. The material obtained at the Ananaui
barrow, where the remains of honey found on
the skeletons of all three deceased proved that
the honey embalming was an ancient tradition
in Georgia. It was commenced at the first stage
of the early Bronze Age. It was used during the
Bedeni Culture, existing upto the Early Middle
Ages (Bitadze et al. 2011).
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CHAPTER THREE

THE PALAEOECOLOGICAL CONDITIONS IN GEORGIA IN THE EARLY

BRONZE AGE

First of all, the palynological spectra of organic
remains of 20 archaeological sites give grounds
for reconstruction of vegetation characteristic
of wild and cultivated landscapes in the Ear-
ly Bronze Age. The ecology of plants indicates
peculiarities of numerous components of en-
vironmental conditions, for instance, climate,
hydrographic network, type of soil, and other
components. Additionally, hence the archaeo-
logical sites are located in the various regions
of Georgia and at various hypsometric altitudes,
l.e. at various mountainous belts, it is possible
to define not only climatic conditions character-
istic of plains or mountains, but also the char-
acter of household activities of humans in the
Early Bronze Age in mountains and plains, their
traditions, communication, paleo diet, medicinal
remedies, and paleo deseases.

Barrows of Kodiana, Paravani, and Topiola be-
long to the Early Bronze sites in the mountain-
ous regions of South Georgia. Of them, the Ko-
diana barrow is located at the highest altitude
(H:2289m). The Paravani barrow is located at the
altitude of 2100 m, while Topiola — at 2000 m.

The advantage and significance of the materi-
als of the above-mentioned barrows is stipulat-
ed by the fact that along with organic remains
of the artefacts, the fossilized soil of the peri-
od in question preserved here was studied. The
spectrum of the fossilized soil more distinctly
reflects the character of the local vegetation.
For instance, in the case of the Kodiana barrow,
the spectra of honey collected from the vessel
had many common features with that of the
fossilized soll. It gave grounds for a supposition
that the honey in question was local and that

it was not brought from other regions. For that
very reason the pollen grains of lime (Tilia) were
found both in the spectrum of the honey and the
palynological spectrum of the soil obtained from
the Early Bronze settlement of Kodiana.

Of heat-loving (thermophilic) deciduous arbore-
al plants, both in the vessel, containing honey,
and in the soil of the period in question, along
the pollen grains of lime, the pollen grains of
hornbeam, oak, and beech were identified. It
proved that the above-mentioned species were
growing in the environs of the Kodiana barrow.
It is remarkable that lots of timber were used
in the construction of the barrow. The roofing
of the burial chamber was built of rather large-
sized branches, which were well preserved to
such an extent that even color of the wood was
not faded (Kvavadze et al. 2004). Lots of paren-
chymal cells of wood were also defined.

Existence of deciduous forest at nearly 2300 m
above the sea level was proved by the herbaceous
plants characteristic of only the above-mentioned
ecosystem of forests. Among them were forest
strawberry (Fragaria), valerian (Valeriana offici-
nalis), comfrey (Symphytum), etc. The forest ferns
such as adder’s fern (Polypodium vulgare) and
adder’s tongue (Ophioglossum vulgatum) grow
only in the deciduous forests, pollen grains of
which in great amounts were defined in the pal-
ynological spectrum. Most likely, forests of pine,
spruce, and fir-tree were growing on the upper
slopes of the Kodiana Mount. Along with great
amounts of pollen grains of coniferous plants,
this supposition was proved by lots of spores,
belonging to fern moonwort (Botrychium lunaria).
In the Transcaucasia this fern is characteristic of
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coniferous forests. Its amounts always are pre-
sented abundantly in the palynological spectra of
modern soil (Stuchlik, Kvavadze 1987; Kvavadze,
Stuchlik 1990). In addition, plenty of parenchy-
mal cells of wood were evidenced both in honey
and fossilized soil. As for the belt of coniferous
forest on the Trialeti Ridge, where the Kodiana
barrow was discovered, at present it is spreading
within the altitudes of 1000-2000 m (Maruashvi-
li 1970; 1973). Higher of these altitudes subalpine
and alpine meadows are spreading. The maximal
height of mountains in this region corresponds to
2850 m (Mount Shaviklde). Presumably, swamps
existed around Kodiana, since testate amoeba
Arcella (Arcella), inhabiting only water mosses,
was found in the samples. It should be noted that
swamps exist only in humid climatic conditions.

Many forest markers were also defined in Para-
vani barrow, which is located on the Javakhe-
ti Plateau (southwardly of the Kodiana barrow
and at a lower altitude). In the palynological
spectra of the Paravani barrow, compared to
those of Kodiana, were more pollen grains of
thermophilic plants. Among them were zelkova
(Zelkova carpinifolia), walnut (Juglans regia),
oak (Quercus), beech (Fagus orientalis), elm (Ul-
mus), lime (Tilia), hornbeam (Carpinus betulus),
oriental hornbeam (Carpinus orientalis), willow
(Salix), and alder (Alnus) (1,2). Hazel (Corylus)
and box-tree (Buxus) were identified among un-
dergrowth. It is noteworthy that tracheal cells
of wood, oak, pine, and juniper were defined
in the disintegrated organic remains of the in-
terred bier and of other wooden constructions
(Kvavadze et al. 2007b; Kvavadze, Kakhiani 2010).
Discovery of spores, belonging to forest ferns,
especially to the fern adder’s tongue (Ophio-
glossum vulgatum), which at present grows only
in the lower parts of mountains, while in high-
lands it is absent due to cold climatic conditions,
proved existence of deciduous forests (Gross-
geim 1949; Fisher et al.2018) Identification of

pollen grains of cultivated vine on the hand mill
also served as a proof of existence of the warm
climatic conditions on the territory in question
in the Early Bronze Age. Most likely, they rep-
resent traces of vineyards, growing in the vi-
cinity of the Paravani Lake. Later the bottom of
the Paravani Lake was bored. The palynological
researches of the lake deposits attested that
the Paravani Lakeside was covered by forests
of oak and other deciduous plants in the Early
Bronze Age (Messager et al. 2013).

The palynological analysis can give an answer
on the question about the amount of deposits
in the environs of the Paravani Lake in the 2/"-
26" centuries BC. Existence of pollen grains of
Cyperaceae in the palynological spectrum, a
rather great amount of the fungus (Geoglossum
sphagnophilum), remains of mosses proper and
of testate amoeba Arcella (Arcella), inhabiting
(Begens and Meisterfeld 2001),,
served as an evidence that swamps also existed

wel mosses

in the environs of the Paravani Lake. The anal-
ysis showed that all large stones of the barrow
with a stone mound were covered with moss
(Kakhiani et al. 2018). It proved the assumption
that precipitation was greater compared to the
present-day situation, i.e. the climate of the re-
gion in question was more humid.

The analogous data were received in the
course of the palynological investigation of
the materials obtained from the Topiola bar-
row. The Topiloa barrow is located at the alti-
tude of 2000 m and its environs are completely
forestless. However, the researches revealed
that mixed forests of deciduous and conifer-
ous forests grew around Tabatsquri in the Early
Bronze Age. Along with the pollen grains of the
above-mentioned plants, spores of the ferns,
which generally grow in the forest zones of de-
ciduous and coniferous plants, testified in favor
of such conclusion. The fact that due to humid
climate the Tabatsquri Lakesides were covered
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with swamps was proved by remains of fresh-
water aquatic plants discovered there.

The data of the palynological analyses of the organ-
ic residues collected at the settlements of Tiseli Seri
and Chobareti illustrated the character of environ-
mental conditions, existing in the Meskheti Moun-
tains. Compared to the barrows, these two settle-
ments are situated at lower altitudes. Tiseli Seri is
located at 1800-1890 m above the sea level, while
the Chobareti settlement is situated at a lower alti-
tude, ranging between 1600 m and 1640 m.

Tiseli Seri was discovered in the present-day
spruce forest, where pine and fir-tree grow as
admixtures. The forests of this type are well
expressed in the palynological spectrum of the
present-day soil. As for the spectra of the hab-
itation layers dated from the Early Bronze Age,
corresponding to the Kura-Araxes Culture, their
character was absolutely different. Pollen grains
of deciduous plants were well presented in near-
ly all the 32 investigated palynological spectra.
Hornbeam, oak, beech, and alder dominated here
as well. Forest ferns, characteristic of decid-
uous forests such as adder’s fern (Polypodium
vulgare), adder’s tongue (Ophioglossum vulga-
tum), woolly bracken (Pteridium tauricum), and
black spleenwort (Asplenium), were abundantly
presented. Spores of fern moonwort, growing in
coniferous forests, were discovered only in the
hole of the axe handle. From our standpoint, it
could be explained by usage of axes mainly for
chopping coniferous trees. It is well known that,
compared to deciduous plants, the wood of co-
niferous trees is softer and it is easier for chop-
ping (llvessalo-Pfaffli 1995; Fichter et al. 2004).

Due to warm climatic conditions Tiseli Seri was
well populated in the Early Bronze Age. Relying
upon the data received by means of the archae-
ological materials and the palynological spectra,
the density of the population here, presumably,
was rather high. Here farming was also well de-

veloped. Along with the crop husbandry, horti-
culture and viticulture were developed. Walnut
and hazel grew in gardens.

The Chobareti Settlement (339-27" centuries
BC). Every detail of the organic remains ob-
tained at this site was carefully studied. Habita-
tion layers, samples collected from the floors of
the buildings, the materials found in household
pits and storerooms, organic residues of buri-
als, contents of lots of vessels, and the material
collected from the hand mill were investigated
by means of the palynological analyses (Kakh-
iani et al. 2013; Sagona 2014, 2018; Messager et
al. 2015). The Chobareti settlement is located
at the altitude of 1600-1640 m, on the artificial
terraces of the southern slopes of the moun-
tain, the landscape of which today is forestless.
Remnants of woodlands grow on the northern
slopes, at higher altitudes. Coniferous plants
dominate in the forests. However, the materials
dated from the Early Bronze Age showed that
the type of the vegetation of the region in ques-
tion was absolutely different. Deciduous forest
was growing on the place of the present-day
coniferous plants. Hornbeam, beech, elm, al-
der, walnut, hazel, lime, oriental hornbeam, hop
hornbeam, and other deciduous plants grew in
those forests. The thermophilic zelkova trees
were encountered in the palynological spectra.
It was defined also in its charcoal (Messager
et al. 2013) It is noteworthy that today zelko-
va trees do not grow higher of the altitudes of
500-600 m. (Kvavadze and Connor 2005; Fisher
et al. 2018). Along with the pollen grains, exis-
tence of the deciduous forests was attested by
great amounts of spores of forest ferns. Most-
ly adder’s fern and adder’s fern were among
them. Tracheal cells of wood of arboreal plants
were abundantly presented in the materials.
Microresidues of bran were found as well. As
the spectra of the organic remains revealed, vi-
ticulture was also well developed in Chobareti.
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Warm and humid climatic conditions facilitat-
ed the development of intensive farming, cereals
were sown. Along with the palynological data, it
Is attested by great amounts of household pits,
which were discovered at the settlement. Cereals
were kept in nearly all household pits, only in some
of them were found remains of silage necessary
for domestic animals (Messenger et al. 2015).

The Tkemlara Valley (the second half of the 4"
millennium BC) and Nachivchavebi are located
at lower absolute altitudes (as it was already
noted, its absolute altitude is 1450-1500 m and
it is located in Lower Kartli, north-westwardly
from Tetritsgaro). On the basis of the palynolog-
ical data of three barrows (barrows NN12,16),
which were discovered and investigated here,
as well as of other types of burials and house-
hold pits (barrow N1,2,16), it was defined that in-
stead of beech and hornbeam forests, growing at
present, the deciduous forests, in which zelkova
trees and chestnut dominated, were growing in
the Early Bronze Age on this territory. Lime and
wing-nut, which do not grow now in the region
in question, occupied quite large spaces. Of great
interest is the fact that blooming branches of
zelkova tree were used for construction of roofing
of the burial chamber of barrow NZ2. Pollen grains
of the zelkova tree are well evidenced in the ma-
terials collected from the barrow (Kvavadze et al.
2004b). Along with cereals, remains of chestnut
fruits were also found in the vessels, furnish-
ing deceased in the barrows. It is noteworthy
that in the region in question easily visible great
amounts of chestnut fruits were found in the hab-
itation layers of the Tetritsgaro settlement dated
from the Early Bronze Age (Gobejishvili 1978). Ex-
istence of deciduous forests was also proved by
abundance of spores of forest ferns, especially of
the fern adder’s tongue.

The assumption that, due to a warm climate, vi-
ticulture was well developed in the region was
also proved by the wine kept in the vessel, placed

in the child burial of Nachivchavebi (Kvavadze
20M). It was the first manifestation of this ritual
characteristic of the Kura-Araxes Period on the
territory of Lower Kartli. It is doubtless that in-
terment of the wine into the child’s burial had
medicinal purposes, since even nowadays in the
ethno-pharmacology wine and vinegar are used
for lowering the body temperature.

Of greatinterestis burial N1excavated at the Dz-
edzvebi settlement in Lower Kartli. Its unique-
ness is stipulated from the fact that, similarly to
the Kordiana barrow, here as well the deceased
was furnished with honey in a large-sized vessel.
The palynological spectrum of the honey proper
is extremely rich and the large list of plant tax-
ons afford us with the opportunity for scrupulous
clarification of paleoecological issues. Decidu-
ous forest was growing around Sakdrisi, where
lime dominated. Along with the lime (Tilia), pine
(Pinus), walnut (Juglans), wing-nut (Pterocarya
pterocarpa), oak (Quercus), hazel (Corylus), and
honeysuckle (Lonicera) were also growing. Fern
adder’s tongue (Ophioglossum vulgatum) grew
in this forest. On the basis of the above-men-
tioned plants, it could be concluded that in the
Early Bronze Age the climatic conditions around
Sakdrisi, compared to the present-day situation,
was warmer and more humid. Remains of hon-
ey were also discovered on the skeletons of all
deceased, proving that embalming was prac-
tised by means of honey. It is noteworthy that
residues of honey were evidenced on nearly all
skeleton bones of the deceased, implying exis-
tence of the honey embalming of the deceased.

The palynological researches of burials ex-
cavated at the settlements of Gudabertka,
Natsargora, Dedoplis Gora (Aradetis Gora),
Qvatskhelebi, Grakliani Gora, Berikldeebi, and
Doghlaura revealed that the climatic conditions
in the period of the Kura-Araxes Culture were
warmer and more humid. Forests of chestnut,
zelkova tree, and wing-nut were growing here
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as well. Floodplain forests were widespread
in the period in question, in which alder and
wing-nut were growing, while deciduous for-
ests were spreading on elevated areas. Chest-
nut, hornbeam, elm, beech, zelkova tree, and
lime occupied rather great areas there. Ferns
adder’s tongue and adder’s fern were growing
in these forests. Pine forests were well spread
on the higher ridges of the nearby mountain,
while fir-tree and spruce were widespread
in the highlands. Viticulture and winemaking
were widely spreading in Inner Kartli in this
period. The archaeological materials obtained
at Aradeti Orgora showed that the cult func-
tion was bestowed on wine, since two rhytons
full of wine were placed on the altar. Togeth-
er with them, a clay vessel filled with wheat
was also put there (Kvavadze et al. 2019). It is
noteworthy that the tradition of furnishing the
deceased with a vessel, containing wine, was
continuing, the proof of which was the ma-
terials obtained from the Doghlauri burial. It
Is doubtless that such intensive development
of viticulture was stipulated by existence of
warm and humid climatic conditions in the pe-
riod in question.

The Early Bronze Warming was continued in the
second half of this age, in the course of period
when a new culture named the Bedeni Culture
appeared on the territory of Georgia. It was dis-
covered on the Bedeni Plateau, where several
barrows were excavated (Gobejishvili 1981). Ac-
cording to the archaeological data, these bar-
rows were dated from the 25"-22"¢ centuries
BC. Today herbaceous plants characteristic of
meadows are growing on the Bedeni Plateau,
which is located at the altitude of 1650-1800
m. The beech forest grows around the plateau
(Kvavadze et al. 2015). The highland subalpine
elements are notable in the gorges as well.
Among them are: birch, highland oak, highland

maple, and azalea. Here severe climatic condi-

tions are observed, however, during the Bedeni
Culture this region was covered with absolutely
different kind of vegetation. Deciduous forests
prevailed in the region under discussion, con-
sisting of lime, hornbeam, zelkova tree, elm, oak,
and chestnut. Fig-trees also were among them,
however, similarly to zelkova-tree, today it does
not grow in highlands.

The inventory, furnishing the burials were fur-
nished during the Bedeni Culture, was charac-
terized by its greater amount. Along with a ves-
sel, containing food, rolls of linen and woollen
fabrics, wooden boxes, biers, an armchair, lots
of baskets, containing, along some food, also
medicinal plants, were found in the burial. It
became evident that intensive farming was de-
veloped on the Bedeni Plateau in the period in
question. Local population of that period, along
with crop husbandry, was engaged in horticul-
ture and viticulture.

As it was already marked, barrow N2 at Te-
tritsqaro (Nadarbazevi) belonged to the Be-
deni Culture. Lots of pollen grains of arbore-
al plants were identified in the palynological
spectra of its organic residues. Among them
were beech, oak, hornbeam, fig-tree, and ha-
zel. Spores of adder’s fern and Tabula were
well presented. These plants are characteris-
tic of deciduous forests.

On the basis of the archaeological materials the
Ananauri Barrow, which is located on the Ala-
zani Valley, was dated from the Bedeni Culture
(Makharadze and Murvanidze 2014). The radio-
carbon dating revealed that the barrow was
constructed in 2370 BC (Makharadze 2016). 32
samples were studied by means of the paly-
nological method. Plenty of pollen grains were
identified in them. The taxonomic list was very
long (over 100 plants), on the basis of which it
could be assumed that, compared to the pres-
ent-day situation, the climate in the Alazani
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Valley was considerably warmer and humidity
was higher. Together with the thermophiling
plants, eggs of a parasitic worm Trichura (Trich-
uris trichiura), which were found in the abdomi-
nal area of the deceased, proved the plausibility
of this statement. Trichuriasis, also known as
the tropical disease, today is spread in warm
southern countries. A thermophilic fresh-water
aquatic plant Pseudoschizaea, which was iden-
tified in the materials collected in the Ananauri
barrow, is an extra proof in favor of existence of
the warm climatic conditions.

It is remarkable that the textile woven by mix-
ture of linen and wool fibres were found in
the Ananauri barrow. Besides, remains of felt
were found and defined there for the first time.
A large-sized wooden vessel located under
one of the biers was full of honey. Residues of
honey were discovered on the skeletons of all
deceased, proving existence of embalming by
means of honey.

Consequently, on the grounds of analysis and
synthesis of the obtained materials it was de-

fined that in the Early Bronze Age nearly entire
Samtskhe-Javakheti, the territories of both In-
ner and Lower Kartli were covered with forests.
The upper border of the forest, located at the
altitude of 2600-2700 m, was spreading in the
mountains of Samtskhe-Javakheti. At present
the relict remains of the subalpine part of the
distorted forest is preserved only at the altitude
of 2300 m (Arabuli et al. 2008). Therefore, the as-
sumption thatin the Early Bronze period the upper
border of the forest, compared to the present-day
situation, generally, ran 300-400 m higher, is ad-
missible. As for the belt of coniferous forests, it
was lying within the altitude ranges of 2300-2400
m on the Ttrialeti and Javakheti mountain ridges.
Presumably, the area, which was covered by co-
niferous forests, was considerably smaller com-
pared to deciduous forests. But the significance
of thermophilic deciduous forests was great-
er. The fact that zelkova-tree, fig, wig-nut, and
vine were growing at the altitude of 1800-1900 m
means that the climate in the Early Bronze Age
in South Georgia was considerably warmer com-
pared to other places of Georgia.
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CHAPTER FOUR

FARMING ACTIVITIES OF HUMANS IN THE EARLY BRONZE AGE

In the period under discussion (33%-22" centu-
ries BC), which was characterized by warm and
humid climatic conditions, humans used to settle
in highlands and mastered usage of these plac-
es. This process took place not only on the terri-
tory of Georgia, but in the entire Transcaucasia,
the northern part of the Caucasus, and in Near
East as well (Connor, Kvavadze 2008, 2014; Con-
nor 2011; Sagona 2014, 2018), since the warming
in question had a global character. Along with
Inner Kartli, the palynological research of the
archaeological materials revealed intensive de-
velopment of farming in the mountainous zone
of Southern Georgia. Mountainous landscape
of that period nearly everywhere was covered
with forests. There were several ways by means
of which humans managed to deforest areas
chosen by them for farming purposes. Burning
of forests was the first way. On the grounds of
the palynological materials collected from the
geological cross-sections obtained from the
Transcaucasian lakes, existence of conflagra-
tions was proved by discovery of the microscop-
ic residues of charcoal (Connor 2011; Joannin et
al. 2014). Repying upon the ethnographic mate-
rials obtained in Georgia, in that period clear-
ance of places for farming activities were per-
formed by means of the method similar to the
present-day one, i.e. a large-sized tree was cut,
than it was set on a fire, causing a conflagration.
The cleared area, on which the earth was later
turned up with a plough, was called ‘akho’, ex-
isting nowadays both as a toponym and a geo-
graphic term (Ukleba 1967; Chubinashvili 1984).
In addition, development of metallurgy in the
Farly Bronze Age also facilitated deforestation.
Discovery of a metal axe on the Tiseli Seri Set-
tlement was the best proof of this assumption

(Gogochuri and Orjonikidze 2010). The axes dated
from the Kura-Araxes Culture were evidenced in
Eastern Georgia (sites of Kulbakebi, lalbuzi, Me-
jvriskhevi, and Brdadzori). The analogous axes
were found in Armenia, too (Gogochuri and Or-
jonikidze 2010). It is noteworthy that traces of a
saw were clearly visible on huge, neatly cut logs
found in the Ananauri barrow (Makharadze et al.
2016; Z. Makharadze, oral communication). Tools
made of bronze - hoe, sickle, scythe, etc. - also
had a great impact upon the intensive develop-
ment of farming proper.

Complex orographic conditions and rocky slopes
of volcanic origin could not hinder development
of farming on the territory of Samtskhe-Ja-
vakheti. The humans knew already 5300-5000
years ago how to build terraces for sowing ce-
reals and growing gardens and vineyards there.
The ancient terraces are preserved up to nowa-
days at Chobareti and many places of Southern
Georgia. Such activity of the humans was jus-
tifiable, hence due to mild climatic conditions,
presumably, the harvesting was good during
the whole Early Bronze Period. It is proved by
numerous household pits, large-sized big pots,
and other vessels, in which pollen grains of ce-
reals and weeds characteristic of the areas un-
der crops, phytoliths and starch of wheat were
discovered. Besides, a great amount of spores,
belonging to mildew fungus Mucoris, were
identified in those vessels or household pits, in
which cereals were kept. This mildew fungus
grows on wheat and worsens its quality. It is re-
markable that this process needs humid climatic
conditions, correspondingly, existence of plenty
of spores, belonging to the fungus Mucoris, rep-
resents an additional evidence in favor of exis-
tence of humidity.
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Of non-pollen palynomorphs, spores of fungus
Glomus, which spread only on tilled, sown soil, are
good markers of existence of farming.

Rather great amount of dispersed wheat grains
were visible on the floors of the excavated
rooms at Chobareti. The ethnopaleobotanical
analysis defined the species of the wheat as
well (Messager et al. 2015). Among them were
mainly soft wheat Triticum aestivum (naked
wheat) and Triticum dicoccum (emmer). Triti-
cum monococcum was in small amounts. Barley
(Hordeum) was also defined. Intense character
of crop husbandry was proved by a great amount
of hand mills. Among them were large-sized
ones as well. Macroscopic residues of Cerealia
and their weeds were also studied at the site of
Berikldeebi. Nana Rusishvili identified there soft
wheat (Triticum aestivum), six-row barley with
husky grains (Hordeum vulgare), weed of rye
(Secale segetale), ordinary pea (Pisum sativum),
vetch (Vicia evrillia), and thistle (Onopordon sp.).

The fact that plenty of linen fabric fibers were
found both in the materials obtained from the
settlementand in the barrows and burials proves
that the areas sown with flax were widespread.
As it was already mentioned, the linen carpet
was spread on the floor of the Paravani Barrow.
A linen fabric was also put on the bottom of a
household pit. Along with a wool textile, main-
ly linen was used by humans as a garment. In-
vestigation of fabrics, which were discovered in
the Bedeni and Ananauri barrows, revealed that
weaving was well developed. To make wool
fabrics more durable, linen threads were often
added to wool ones (Kvavadze et al. 2015; 2016).
The researches of the textile fragments obtained
from barrow of Ananauri-3, specified that the
so-called ‘S’-like spinning technique was used
in the course of their preparation. Weaving was
performed on a loom with rows of loom weights,
weighing in average 40 g, for keeping the neces-
sary tension (Kalandadze and Sakhvadze 2016).

The technologies for making felt were already
known in the period under discussion. The first
case of its discovery took place exactly in bar-
row Ananauri-3 (Kvavadze, 2016).

Horticulture and viticulture were also well de-
veloped in the Early Bronze Age. Pollen grains
of walnut, hazel, and ordinary vine and weeds
characteristic of vineyards were evidenced in
the materials of nearly all studied sites. Most
likely, the wine already in the Kura-Araxes pe-
riod acquired a cult function. Two rhytons filled
with wine were evidenced on the altar located
in the building of the Aradeti Orgora settlement
(Kvavadze et al. 2019). In this period the deceased
were furnished with wine, too. Great amounts
of hazel and chestnut were put for deceased in
the barrows dated from the Bedeni Culture. and
grapes were also evidenced there (Kvavadze et
al. 2013; Kvavadze 2016; Rusishvili 2016).

Animal husbandry was well developed in the
period under discussion. Several arguments in
favor of this assumption were revealed by the
palynological researches. Of primary interest is
the fact that spores of dung fungi, growing on
dung of ruminants, were found in rubbish pits
and in other kinds of constructions. Among them
were fungi Sordaria, Sporormilella, and Chaeto-
mium etc. A strong argument, proving existence
of sheep farming, was also a discovery of a wool
fabric fiber nearly in all layers of the sites and the
artefacts under discussion, while identification of
eggs, belonging to that very worm, which occurs
in pigs and later is transferred onto people, is a
good argument, attesting existence of pig farm-
ing. A tapeworm (Taenia solium) represents such
worm. Its eggs were found in the materials dated
from the Early Bronze Age. The hosts of parasitic
worms, such as are a liver fluke (Faciola hepati-
ca) and Trichura (Trichuris trichiura), are also do-
mestic animals. Their eggs were found near the

sacrum of the deceased woman (Kvavadze 2016).
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The palynological researches proved intensive
development of apiculture in the Early Bronze
Age. New criteria were defined for identification
of honey found in vessels and other artefacts.
Among them were bee downs, its claws, and its
epidermal cells (Fig. 74,75). Besides, honey al-
ways contains lumps of pollen grains, belonging
tomelliferous plants, which are collected by bees
on the flowers of these plants. Existence of api-
culture on the territory of Georgia was proved by
the materials obtained from the vessel excavat-
ed in the Shulaveri Gori Site dated from the Early
Farming Culture by means of the palynological
analysis. The age of this artefact corresponded
to the 6" millennium BC (Jalabadze et al. 2010;
Kvavadze et al. 2014). It means that in the period
in question the humans started domestication
of plants and animals, as well as of bees, and
took care of them. As it was already mentioned
the warm and humid climatic conditions of the
Early Bronze Age enriched the vegetation with
deciduous forests and meadows, where lots of
melliferous plants were growing. This very fact
facilitated development of apiculture in high-
lands, too. The Kodiana barrow, in which the de-
ceased was furnished with various kinds of best
honey contained in three vessels, represented a
very good example of this assumption. In addi-
tion, along with the vegetation factor, intensive
development of apiculture could be explained by
a great amount of wax, which was necessary for

the development of metallurgy - a new branch
of technology in the Early Bronze Age, since it is
acknowledged that moulds were prepared from
wax. In other words, presumably, demand on
wax was great. Most likely, for this very reason
the apiculture became a prioritized branch of
farming. In this connection especially great sig-
nificance of apiculture at the Dzedzvebi settle-
ment could be linked with the Sakdrisi deposit,
from which gold and other precious metals were
retrieved (Gambashidze et al. 2016; StolIner and
Gambashidze 2018). The local metallurgy would
be in great necessity of wax. The population of
Dzedzvebi utilized wax in metallurgy, and great
amounts of honey were used for embalming of
deceased. Prior the ancient Egyptians, i.e. 5000
years ago, they knew about antimicrobial and
antiseptic properties of honey and wax. There-
fore, in climatic conditions of the hot summer
they preferred the embalming with honey. Af-
terwards, inhabitants of the Alazani Valley,
where hot summer was characteristic in the
Early Bronze Age, started embalming of all
their deceased with honey and interring them
into the Ananauri barrow (Kvavadze, 2016). This
method was used in the course of the warming
of the Middle Ages, too. The honey residues
were discovered on the skeleton bones and the
skull of the male deceased in the Chailuri burial
(Kakheti) by means of the palynological meth-
od (Kvavadze 2011).
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Paleo diet. Contents of tableware obtained from
the above-mentioned sites give an opportunity to
reconstruct the diet of humans in the Early Bronze
Age, since the palynological spectrum of the con-
tents contain pollen grains of edible plants and re-
mains of other kinds of food. Household pits, hand
mills, and contents of ritual vessels also contain
information about the paleo diet. The remains of
the last dinner collected from the abdominal area
of the deceased can enrich the issue in question
by interesting data.

Preserved microscopic remains of wheat, cereal
flour, and cereal porridge were found in the most
parts of vessels excavated at the Kura-Araxes
sites, especially at the settlements of Tiseli Seri
and Chobareti. It means that cereals represented
the staple food of the population. The deceased
in burial N 8 at Chobareti was even furnished
with a clay pot, containing wheat porridge. Exis-
tence of wheat (Triticum) was evidenced in the
vessel obtained from barrow N16 excavated at
the Tkemlara Valley.

A vessel full of wheat was placed on the altar
at Aradeti Orgora. It means that the wheat was
endowed with a cult function.

It should be marked that pollen grains of wheat,
its starch, and remains of its phytoliths charac-
teristic of bread, flour, and products of cereals
were found in the abdominal area of the de-
ceased in nearly all burials dated from the period
in guestion. It is also noticeable that the results
of the palynological researches were proved by
means of the paleobotanical investigation of
the material. There were identified fossilized
remains of grains, ears and other parts, belong-
ing to several species of wheat (Triticum mon-
occocum, Triticum diccocum, Triticum aestivum),

millet (Panicum miliaceum), and barley (Horde-
um vulgare/distichum) (Messager et al. 2015).
Together with cereals, a rather great amount of
pollen grains of goosefoot (Chenopodium) was
found in the abdominal area of the deceased ex-
cavated in burial N 4 at Chobareti. Both leaves
and grains of this plant represented one of the
staple nutritious substances already from the
Neolithic period both in the Transcaucasia and
Europe (Kvavadze et al. 2014; Muller-Bieniek et
al. 2019). A lot of pollen grains of buckwheat (Fa-
gopyrum) and cereals (Cerealia) were found in
the abdominal area of the deceased interred in
burial N 7 excavated at Doghlauri. Pollen grains,
starch, and phytoliths of stinging nettle (Urtica),
persicaria (Polygonum persicaria), walnut (Jug-
lans regia), hazel (Corylus), mallow (Malva), rye
(Secale), and other edible plants were collected
from the abdominal areas of deceased found in
other burials.

Pollen grains of the most of the above-men-
tioned plants were discovered on hand mills,
too. Abundance of pollen grains of walnut on
the large-sized hand mills could be explained
by cracking of walnuts on stones of hand mills.
It would be very convenient in housing condi-
tions. Pollen grains of other edible plants were
also found on the hand mills. Among them were
berries: alder buckthorn (Fhamnus) and privet
(Ligustrum). There were evidenced barley (Hor-
deum), oats (Avena), buckwheat (Fagopyrum),
sorrel (Humex), goosefoot (Chenopodium al-
bum), poppy (Papaver), celery (Apium), common
grape vine (Vitis vinifera), and legumes (Faba-
ceae). Discovery of pollen grains, belonging to
common grape vine (Vitis vinifera) and repre-
senting the traces of wine, in a vessel interred
into burial N 3 at Nachivchavebi and in all three
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vessels found in burial N 12 at Doghlauri, proved
the cult and ritual assignment of the wine. The
discovery of two rhytons full of wine on the altar
at the site of Aradetis Orgora made the sacra-
mental significance of wine obvious (Kvavadze
et al. 2019). Therefore, from our point of view,
grape and its products occupied a very important
place in the diet of humans of the period in ques-
tion. The palynological researches also proved
great importance of honey in the diet of humans.
Presumably, honey, similarly to wine and wheat,
also was endowed with a ritual assignment. This
assumption was attested by researches carried
out at the Kodiana barrow, where the deceased
was furnished with three vessels filled with var-
lous kinds of the best honey.

To be used in the next life, a large vessel full
of honey was interred into the burial excavat-
ed at the Dzedzvebi settlement and Barrow of
Ananauri-3. Remains of honey were also de-
fined in a vessel discovered at the Gudabertka
settlement. It is remarkable that non-pollen pal-
ynomorphs play a significant role in the identi-
fication of the ancient honey. Among them are
bee hairs, their claws, and epidermis. Besides, it
Is recognized that, along with the great amounts
of melliferous pollen grains, honey always con-
tains lumps of pollen grains, which are collected
by bees from flowers of plants.

As for the diet of humans in the Early Bronze Age,
very interesting data were obtained by means of
the isotopic analysis. This method was used for
investigation of bones, belonging to deceased
found at the Chobareti settlement. The isotopic
analysis showed that plants, as nutrition sub-
stances, were of great importance for the pop-
ulation of the Early Bronze Age (Messager et al.
2015). This investigation made it also clear that
animal food (meat, fish, and milk products) was
not occupying a small portion of the human diet.
The palynological researches confirmed these re-
sults. An egg, belonging to a parasitic warm, pork

tapeworm (Taenia solium), was discovered in the
abdominal area of the deceased excavated in
burial N 8 at the site of Tiseli Seli. This discovery
attests that humans ate pork in the Early Bronze
Age, since humans could become infected with
these worms only by eating pork Pawlowski and
Prabhakar 2002; Garcia et al. 2014). It should be
also marked that existence of milk was evidenced
in the jar (building N1, vessel N2) at the Gud-
abertka settlement by means of our researches.
Besides, it is noteworthy that fat, charred wood
cells, and dung fungus, which were defined in
this vessel, greatly facilitated identification of the
boiled milk. This fact clearly implies significance
of non-pollen palynomorphs for preciseness of
various issues of archaeological researches.

The discovery of eggs of a parasitic worm, which
Is characteristic of a fish (Diphyllobothrium), in
the abdominal area of a deceased unearthed at
burial N12 at the Doghlauri site attests to the
fact that in the Kura-Araxes period the diet of
humans included fish: the deceased was infect-
ed with this worm after eating the fish.

As it has been previously marked, the materials
obtained from the barrows dated from the Be-
deni Culture appeared to be the richest and the
most informative ones due to ideal conserva-
tion conditions created there for many artefacts
from the very early stages of their fossilization.
Even fruits of chestnut, walnut, hazel, cereals,
and berries were found in the barrows in great
amounts. Pieces of baked bread and sweet bis-
cuit, containing honey and hazel were discov-
ered (Kvavadze et al. 2016).

The materials obtained from the Ananauri bar-
row attest furnishing of the deceased with a
large vessel, containing honey (Kvavadze 2016).
Presumably, it represented a significant part of
the deceased’s diet.

Medicinal remedies. The pollen grains of those

very medicinal plants were evidenced in the ma-
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terials of the burials dated from the Kura-Araxes
period, which were used for treatment of the de-
ceased’s deseases in the last days of his/her life.
For instance, eggs of a parasitic worm and great
amounts of the spores, belonging to the fern, a
tincture of which even at present has been wide-
ly practiced for medication of helminthosis, were
found together in the abdominal area of the de-
ceased excavated in burial N 8 at the Tiseli Seri.
Among them were: adder’s tongue (Ohioglossum
vulgatum), black spleenwort (Asplenium), adder’
fern (Polypodium vulgare), royal fern (Osmunda re-
galis). Pollen grains of the following medicinal her-
baceous plants were discovered in the abdominal
area of the deceased excavated at the Chobareti
burials: yarrow (Achillea), cornflower (Centau-
rea), great plantain (Plantago), and a fern adder’s
tongue (Opioglossum vulgatum). The spores of the
fern adder’s tongue were found in the abdominal
area of the deceased at the Dzedzvebi burial.

The arboreal plants characterized with medicinal
properties - birch (Betula), juniper (Juniperus),
Joint-pine (Ephedra procera), zelkova tree (Zelko-
va carpinifolia), and maple (Acer) - were discov-
ered only in the abdominal area of the deceased
interred in burial N1 of the Chobareti settlement,
however, it is noticeable that yarrow, cornflower,
and great plantain were evidenced in abdominal
areas of deceased in nearly all burials. This fact
indicates wide usage of these three plants in the
contemporary ethnopharmacology.

It is noteworthy that the medicinal properties of
the above-mentioned three plants, which are il-
lustrated on Table N4, were known and used by
the Upper Palaeolithic humans (Martkoplishvili
and Kvavadze 2015; Martkoplishvili 2017).

Abundance of pollen grains of medicinal plants
was identified on the hand mills dated from the
Kura-Araxes Culture. Presumably, they were used
for scouring or grinding dried fruits, seeds, and
roots of these plants. Pollen grains of alder, juni-

per, birch, zelkova tree, Ephedra, vine, dandelion,
yarrow, noogora burr, clover, stinging nettle, pop-
py, valerian, great plantain, cornflower, buttercup,
celery, cranesbill, and comfrey were also found
there. All above-mentioned plants represent me-
dicinal ones (Table 4). About 50 plants were iden-
tified in the materials of the Kura-Araxes Period
by means of the palynological method

Wooden boxes and baskets, in which only me-
dicinal plants were placed, were found in all
three barrows of the Bedeni Culture. They at-
test the appearance of a new burial tradition,
according to which the deceased was definitely
furnished with the first aid pharmacy.

All in all pollen grains of 61 medicinal plants
were identified in
of the fourth and the fifth barrows and the
four-compartment basket-pharmacy found in

the basket-pharmacies

barrow 10. It represents a rather great amount
of medicinal plants. Compared with the list of
the medicinal plants defined in the materials
dated from the period of the Kura-Araxes Cul-
ture, new and unknown up to this time medic-
inal remedies started to appear in the list of
the medicinal plants characteristic of the Be-
deni Period. It serves as a clear evidence of
advanced character of medicine in the Bedeni
Culture in comparison with that in the period of
the Kura-Araxes Culture.

It is noteworthy that pollen grains of zelkova
tree were found both on hand mills and in the
abdominal areas of the deceased, as well as
in the Bedeni Plateau pharmacies. Most like-
ly, leaves, flowers or sprouts of the plant in
question have medicinal properties. However,
no data exist about it in the present-day med-
ical literature.

Since our ancestors often used this plant,
it seems that the zelkova tree (Zelkova) de-
serves attention from the side of the modern
pharmacologists with the purpose to define
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its medicinal properties. Along with the zelko-
va tree, the inedible plants also were found in
the pharmacies and the abdominal areas of de-
ceased. Among them were Pterocarya fraxini-
folia, Ostrya carpinifolia, Cryptogramma crispa.
Supposedly, they also were used for treatment.
However, in this case as well, no information
concerning their medicinal properties is avail-
able in the literature. Consequently, the study
of these species seems reasonable.

Generally, relying upon the list of the medicinal
plants, it could be concluded that gastrointes-
tinal deceases and rheumatism were predomi-
nantly spread in the Early Bronze Age. The eggs
of the parasitic worms attested the same about
the helminthiasis, particularly truchurosis, which
is very easily spread in the warm and humid cli-
matic conditions. Therefore this fact proves exis-
tence of the optimal climatic conditions through
the whole Early Bronze Age.
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CONCLUSIONS

The palynological research of the organic ma-
terials obtained from the twenty archaeological
sites makes it clear that the Early Bronze Age,
commencing from the Kura-Araxes Culture and
ending with the Bedeni one, was character-
ized with warm and humid climatic conditions.
In comparison with the present-day climate,
warmer one was spreading in Meskhet-Ja-
vakheti and highlands of Kartli.

The climate was hot and humid in the low-
lands of Kartli and Kakheti. Deciduous woods
were spreading in the regions in the period
under discussion. The areas covered with co-
niferous plants were considerably reduced in
Meskhet-Javakheti and the mountains of Kar-
tli. Their places were substituted by decidu-
ous woods. Oak and beech woods prevailed in
the environs of Paravani and Tabatsquri, while
woods of hornbeam, chestnut, and zelkova tree
were dominating around Tetritsgaro.

Floodplain forests of alder and wing-nut trees
were widely spread in lowlands of Kartli. Ther-
mophilic plants prevailed in the environs of La-
godekhi as well. Among them were lime, chest-
nut, oak, hornbeam, zelkova, and wing-nut trees.

Warm climatic conditions of highlands facili-
tated migration of the population from the low-
lands towards the mountains. Farming became
very intense in the Kura-Araxes period both in
Meskhet-Javakheti, Kartli and Kakheti. Compli-
caed relief of Javakheti could not hinder devel-
opment of farming. In the Kura-Araxes period
humans studied construction of terraces and
then they sow cereals and planted gardens and
vine-yards on them.

The ancient terraces were preserved here. Nu-
merous household pits, large-sized big pots
filled with wheat, and hand mills attest exis-

tence of intensive farming. Plant food was of
great importance in the human diet. Therefore
wheat had the cult and ritual functions in the
time in question. Deceased were furnished with
cereals and vessels filled with wheat were
placed on the altars.

The intensive development of viticulture in the
Kura-Araxes period was also reflected in the
funerary traditions. Both wheat and wine were
interred together with deceased and rhytons
filled with wine were placed on the altar at the
settlement of Aradeti Orgora.

Apiculture became an advanced farming activity
of the humans in the Early Bronze Age, since re-
mains of honey and its products were discovered
in organic materials of the seven sites. Among
them were the Kodiana barrow, the Dzedzvebi
burial, the Gudabertka settlement, Bedeni bar-
rows NN 2, 5,10, and Ananauri N 3 barrow. First
balming of deceased with honey was evidenced
in the Kura-Araxes period, continuing during the
Bedeni period.

The obtained data gave grounds to an assump-
tion, according to which intensive development
of the apiculture was related to metallurgy as
great amounts of wax were necessary for cast-
ing of moulds. From our point of view, great de-
mand on wax facilitated development of apicul-
ture. The balming of the deceased with honey at
Dzedzvebi proves the existence of the intensive
development of apiculture, which, most likely,
had connection with the Sakdrisi deposit and
metallurgy, existed at the Dzedzvebi settlement.

The palynological research also revealed the
stages of development of the ethnopharmacolo-
gy in the Early Bronze Age. Supposedly, it became
more intensive during the Bedeni Culture, when
the deceased was furnished with the first aid
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pharmacy. The list of the medicinal plants, which
were intensively used by humans in the Early
Bronze Age, is identified. However, concerning
them no data exist in the modern pharmacology.
Among these plants are: zelkova tree, wing-nut
tree, hop hornbeam, and fern Cryptogram.

Taking into consideration properties of the me-
dicinal plants, it could be concluded that gastro-
intestinal infections, rheumatism, and helmin-
thiasis were the most spread deseases in the
period under discussion. The discovery of eggs,
belonging to parasitic worms exposed helmin-

thiasis characteristic of the period in question.
The eggs of pork tapeworm (Taenia solium), liv-
er fluke (Fasciola hepatica), and human whip-
worm (Trichuris trichiura) were defined.

New markers of identification of types of cereal
food, flour, honey, wax, and wine were defined
in the research. It is mainly performed by means
of usage of the non-pollen palynomorphs. On
the basis of the above-mentioned remains it is
possible to reconstruct the fabric type of the de-
ceased’s clothes, as well as to define the sea-
son of the deceased’s death.
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b6, 4. 00bgemols bgéol bodmbsbmamo. gnmol Hoédo smdmhgboema godgol dgrdbol Hrhsedgeemmio geégogdo.

Fig. 4. The Tiseli Seri settlement. The tracheal cells defined in the sample of the axe handle.
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b, 5. mobgmol bghols Badmbobemamo. gnamol het8o sedmhgbogmo Fofzmabgool dpatol dotrpzmgdoe: 1 - bmgo
(Abies); 2,3,4 - bodgo (Picea); 5,6 - g30830 (Pinus).

Fig. 5. The settlement of Tiseli Seri. The pollen grains of the coniferous plants found in the sample collected from
the axe handle: 1 —fir-tree (Abies); 2, 3, 4 — spruce (Picea); 5, 6 - pine (Pinus).
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by, B. »obgamol bg@ol badmbobmoto. 3gmbnonm gbgddn sedmhgbowm Jggbstrgmes dhzg®o: 1-8 - hggnmgddogo
3800 (Vitis vinifera); 10-12 - beatrosemo (Triticum); 13-19 - bsoglbo dstrgzenmgbydo (Cerealia).

Fig. 6. The settlement of Tiseli Seri. The pollen grains of the plants defined in the sample obtained from the habita-
tion layers: 1-8 - common grape vine (Vitis vinifera); 10-12 - wheat (Triticum); 13-19 - Cerealia.
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by, 7. mobgemol bgéol Bodmbobmodn. Jmmipnnm 19bgodo smdmhgbogm dggbotgms dhzgdo ©o g30dégdols
b3mkgoo: 1,2 - 3gbs (Quercus); 3 - 3ytgobo (Alnus); 4 - wbowo (Corylus); 5-8 - gféols agodés (Pteridium); 9 -
honbs (Dryopteris); 10 - aggodpds (Asplenium); 11 - gzodhsbsotgdo (Polypodiaceae); 12,13 - 3o0amsdys (Polypop-
dium vulgare); 14 - aggaob gbs (Ophioglossum); 15 - 3obygbsbmgdgmo agodtsbon®gon (Undiff. Polypodiaceae)

Fig. 7. The settlement of Tiseli Seri. The pollen grains of the plants and the fern spores defined in the sample collected
from the habitation layers: 1, 2 - oak (Quercus); 3 - alder (Alnus); 4 - hazel (Corylus); 5-8 - Pteridium; 9 - Dryopteris;
10- Asplenium; 11- Undiff, Polypodiaceae; 12, 13 -Polypopdium vulgare; 14 - Ophioglossum; 15 - Undiff. Polypodiaceae.
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bgé. 8. mobgamol byl badmbobamoto. bedsdb Nel-do smdmbgbogmo domol dbmazommol dmg3m.

Fig. 8. The settlement of Tiseli Seri. The fibre of the wool fabric found in burial N1.
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baé. 9. mobgamol bgtol bsdmbobanotn. bsdodb Nel-do smdmhgbogmo bgmol dbmzoamols dmgzm.

Fig. 9. The settlement of Tiseli Seri. The fibre of the linen fabric found in burial N1.
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by .14, §mostrgmo. bdygdbgm MmMIMgoESb dm3mggdnm MmGMEbn bddmyddo smdmhgbomo bm®dmoal 3hzgho
(1-5) o bm®omols gogmaongdo (6,7).

Fig. 14. Chobareti, the pollen grains of wheat (1-5) and wheat phytoliths (6, 7) defined in the organic remains obtained
from the household pits.
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by, 15. §mdoGgmo. Lodgy®bym mmIMgoEsb dm3mzndnm mEasbym bsdmgddo sedmhgbomo bmdmol 3hggo
(1,2), 3obgbodbematgmo bsmgbo 3odzammgbols dhzggto (3) s betdmol aogmeongdo (4,5,6).

Fig. 15. Chobareti, the pollen grains of wheat (1, 2), the pollen grains of the unidentified sown cereal (3), and the
wheat phytoliths (4, 5, 6) defined in the organic remains obtained from the household pits.
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by, 16. gmdshgmo. §xmhdgmdo vedmbgbomo mEasbymo badmgdols demobmmmagon®o ©oog®ds, agsbogmos
bgdgbotrggdolbs s dghdgool 3hatol Gomogbmds.

Fig. 16. Chobareti. The palynological diagram of the arganic remains found in the vessel, the quantity of the pollen
grains of the arboreal plants and shrubs are presented.
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b6, 19. 3m006gm0. 30mmbdo vedmhgbogmo bemtdemals dhztaol Jstrgzengdo (1,2) @s 3omo Joangdol gadmanoadgdo (3,4).

Fig. 19. Chobareti. The pollen grains of wheat (1, 2) and phytoliths of their husks (3, 4) found in the sample obtained
from the pithos.
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bnér. 20. §mdsMgm0. Sommbdo smdmhgbogma bemddmol Jogngdols gohmemopgso (1,2,3) o bobsdgogmo (4).

Fig. 20. Chobareti. The phytoliths of wheat husks (1,2, 3) and starch (4) found in the sample obtained from the pithos.
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byér. 21. gmooGgo0. 300mb3o veIMhgbogo Brmdsboms (1) o bmgm genmdnbol b3m®s (2).

Fig. 21. Chobareti. The zoomaterial (1) and the spore of the fungus Glomus (2) found in the sample obtained from the pithos.
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by, 22. 05Gm0. 3000mbdo semdmhgbogmo Brmmdsbomos: 1- dFgmol dbnbgon o 3emebdol Hytegde; 2,3,4 - 8§Fg-
6ol 3amobdol hytezgoo; 5 - H3od0l dotfnbgdo; 6 - IFgmol dgbgbo.

Fig. 22. Chobareti. The zoomaterial found in the sample obtained from the pithos: 1- insect hair and claws; 2, 3, 4 -
the insect claws; 5 - the tick chela; 6-the insect hairs..
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by, 23. F:dGM 0. 30mmbdo srdmhgboma IFghgool gdowgtdabo (1,2).

Fig. 23. Chobareti. The epidermis of insects (1, 2) found in the sample obtained from the pithos.
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by, 24. b0 gmo. oo Bmdol bgmbendzegosb bodndgdnl smgdol dtrmegbo.

Fig. 24. Chobareti. The process of collecting the samples from the large-sized hand mill.
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by, 28. oo Brmdol bymbeggdzeznsb dmdmggdgm mGmasbym bodmydda sedmhgbom dggbotgms dhzgon: 1,2 -
3838w (Juglans regia); 3,4 - séago (Betula); 5 - mboano (Corylus); 6 - (otogo (Salix); 7 - 36rmdsbobgdébo (Liliace-
ae); 8,9 - Incrysbo (Alnus); 10 - dbrsgomdstrmas (Plantago); 11 - 330mbs (Rumex).

Fig. 28. The pollen grains found in the organic remains obtained from the large-sized hand mill: 1, 2- walnut (Juglans
regia); 3,4 - birch (Betula); 5 - hazel (Corylus); 6 - willow (Salix), 7 - Liliaceae; 8, 9 -alder (A/nus); 10 - great plantain
(Plantago); 11 - sorrel (Rumex).
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b, 29. oo Bm3dol byanbocdzegomeb dmdmazgdnm mdasbym  bedmgddo smdmhgbomo hzgnmad®ogo 3080l
(Vitis vinifera) 3¢gg®o.

Fig. 29. The pollen grains of the common grape vine (Vitis vinifera) found in the organic remains obtained from the
large-sized hand mill.
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b, 30. bedmbobmatro dgdzgdo. bodsdbo N1 dnédmoseb s doggomgdnmol hmbhboseb bodndgdnls smgdogmols
0a0mgo0 (bohzgbgoo Fomgmo obtrgdom).

Fig. 30. The settlement of Dzedzvebi. Burial N1. The areas of the vessel and the skeleton, from which the samples
were collected (colored red).
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by, 33. badmbobemotn dgdggon. badodb Nel-ols mGasbym bsdmgddo smdmhgbomo ayghatol dybnbgoo (1,2,3,5,6)
©0 3mobdobgdto Htazo (4).

Fig. 33. The settlement of Dzedzvebi. Burial N1. The bee hairs (1, 2, 3,5, 6) and claws (4) found in the organic remains.
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by, 34, dgdzgools Bodmbobmamo. bodombo Nel. §ntrdgemdo s doggemmgdyamols hmbhbBg semdmhgbom mommmasb
3gbotgos dhzgton: 1,2,3 - sogbgo (Tilia); 4,5 - bocdsgo (Carduus); 6 - gotrogogods (Cichorioideae); 7,8 - oédoldbe-
o (Serratula); 9-12 - dodopoms (Convolvulus).

Fig. 34. The settlement of Dzedzvebi. Burial N1. The pollen grains of the melliferous plants found in the samples
collected from the vessel and the skeleton: 1, 2, 3 —lime (7Tilia); 4, 5 - thistle (Carduus); 6 - chicory (Cichorioidea); 7,
8 - saw-wort (Serratula); 9-12 - knot-grass (Convolvulus).
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g, 39. bedmbabmatn bogstham®s. déom Nel-ols 3pmdnérgm 53069080 dedmhgbom 33gbstrgms 33t s bdm-
Mgoo: 1 - bmdo (Abies nordmanniana); 2,3 - qodgo (Pinus); 4,5 - dgandas (Zelkova carpinifolia); 6 - 203k Ebogme
(Carpinus orientalis); 7,8,9 - 3303tgdols L3mmgoo (Polypodiaceae).

Fig. 39. The settlement of Natsar Gora. Cross section N1. The pollen grains and spores of the plants found in the hab-
itation layers: 1—fir-tree (Abies nordmanniana); 2, 3 - pine (Pinus); 4, 5 - zelkova (Zelkova carpinifolia); 6 - oriental
hornbeam (Carpinus orientalis); 7, 8,9 - spores of ferns (Polypodiaceae).
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b, 40. bodmbobmatrn bogatrgm®s. déom Nel-ob 3gmpnégm 13969030 scdmhgbogm digbstrgms 3hzgtn s bdm-
Gydo: 1-bmdo (Abies nordmanniana); 2 - zodgo (Pinus); 3 - Ggboans (Carpinus betulus); 4 - 3o3semo (Juglans regia);
5 - gobybobemadgmo gz0ddol bdméo (undif. Polypodiaceae); 6,7,8,9 - hgggmgodogo gobo (Vitis vinifera).

Fig. 40. The settlement of Natsargora. Cross section N1. The pollen grains and spores of the plants defined in the
habitation layers: fir-tree (Abies nordmanniana); 2 - pine (Pinus); 3 - hornbeam (Carpinus betulus); 4 - walnut (Jug-
lans regia); 5 — spore of the unidentified fern (Polypodiaceae); 6, 7, 8, 3 — common grape vine (Vitis vinifera).
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b6, 41. 6odmbobemstan bogotrgms. §thogm Nel-obs 3nandad o 6gbgddo semdmbgbogmo bgmols (Linum) Jomzgogals ded3m.

Fig. 41. The settlement of Natsar Gora. Cross section N1. The fiber of the flax (L/num) found in the habitation layers.
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by, 44. bs3mbobmato bagotams. dhomm NeZ-0b 3gmbnérgm 3gbgddo smdmhgbogm dgbstrgms dpzgho: 1 - 3o-
3oemo (Juglans regia); 2,3 - 3gcaysbo (Alnus barbata); 4 - Jeaenambbgoo (Apiaceae); 5 - bogodgomadobbsotbo (Che-
nopodiaceae); 6 - obpo (Aster); 7 - omol dotgs (Xanthium).

Fig. 44. The settlement of Natsar Gora. Cross section N2. The pollen grains found in the habitation layers: 1— walnut
(Juglans regia); alder (Alnus barbata); 4 - Apiaceae; 5 - Chenopodiaceae; 6 - aster (Aster); 7 - noogoora burr (Xanthium).
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b, 45. bs3mbsbmotn bagotam®s. dromm NeZ-0b 3gmpnégm 03gbgddo smdmhgbomo bsmgbo Jotrzammabgdolbs
©0 Jomo bodgggmgool Ipzgco: 1,2,3 - boéodswo (Triticum); 3,4 - aobylbodmghgmo Lomgbo dotpzmmgsbo (Ce-
realia); 6 - boto (Carduus).

Fig. 45. The settlement of Natsargora. The pollen grains of sowing cereals and their weeds obtained from the habitation
layers of cross section N2: 1,2, 3—wheat (Triticum); 3,4 - undefined sowing cereal (Cerealia); 6 - thistle (Carduus).
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b6, 46. 6s3mbobanotrn bagatrgms. som NeZ-ol Jnmbnérnm 53965030 semdmhgbogmo dgamol dstrngmols 3¢r0bde-
o0 (1-5) o gt0bzgmols d13dgmol badmoa (B).

Fig. 46. The settlement of Natsar Gora. The salt crystals of the bone (1-5) and remains of feather (6) discovered in
the habitation layers of cross section NZ.
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by, 47. bodmbobemotrn bogatrgmEd. ddomm NeZ-ol 3na@néym 53969080 sedmhgbomo s6v3smmobmammgoyto do-
obmdmGgggde: - 3g3mol gtmols Jgdmo; 2,3,4 - 53tr0bggemols ddogmols bodmo.

Fig. 47. The settlement of Natsar Gora. The non-pollen palynomorphs found in the habitation layers: 1- scale of the
butterfly wing; 2, 3, 4 —remains of the feather.
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by, 50. BoMbobmmomo s€vEIMOl MMM, Bmmdm®agmo dntdmol Bogmogbdo smdmhgbomo hggnmgddogo
3080L Izl dotrzzangodo.

Fig. 50. The settlement of Aradetis Orgora. The pollen grains of commaon grape vine discovered in the contents of
the zoomorphic vessel.
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. 51, 30bgm0, brmaggem d3ndm Bomedmb mgzbogem 0g0bmB8n smdmhgbomo hggnmgdtngo 3080l dhgtol dodrgmmagdo.

Fig. 51. The pollen grains of common grape vine defined in the present-day wine made in the village of Kvemo
Magharo, Kakheti.
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by, 52. 6s3mbsbmatro s€sgmols mbhgm®s. Bmmdmtanmo doddmol Bogmogbdo smdmhgbomo goBol babsdgdg-
o (1,2,4,5,9) @s m8bsdgotrmgy 030603 bodmazbo gobol Lobsdgdgmo (3,6,7,8).

Fig. 52. The settlement Aradetis Orgora. The vine starch (1,2, 4,5, 9) defined in the contents of the zoomorphic vessel
and the vine starch defined in the present-day wine (3, 6, 7, 8).
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by, 53. Bodmbobmomo smogmol mmam&s. BmmdmtGanmoe dnmdmol dogmogbdo smdmhgbomo Jobdmals
(Drosophila) dglsabgdo (1,2,3,); msbsdgotrmgy 3obné 0z0bmdo smdmhgbogmo dobdanol (Drosophila) dbgbgdo (4,5).

Fig. 53. The settlement of Aradetis Orgora. Hairs of Drosophila (1,2, 3) discovered in the contents of the zoomorphic
vessel; the hairs of Drosophila found in the present-day wine made in Kakheti (4, 5).
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by, 60. 300000l ymdrmobo. Fnmdgem Nel-8o smdmhgbomo mogmamgsbo dggbatols gogbzol (Tilia) dhggto (1-6) s
30 3Ol onbnbgodo.

Fig. 60. The Kodiana barrow. The pollen grains of the melliferous plant lime - (Tilia) (1-6), and the bee hairs found in
the sample collected from vessel N1.



262

by, B1. 30008060l gmtrmobo. dxdhdgmm Nel-8o smdmhgbogm dzgbstrgmes dh3gco, 3oldo bdmmgdn s aanm3col om-
bbgoo: 1 - bmgdo (Abies nordmanniana); 2 - badgo (Picea); 3,4 - g30330 (Pinus); 5,6 - gbogns (Carpinus betulus); 7,8
- nbo (Quercus); 9,10 - g30dés dotgomapel bdmgon (Botrychium lunaria); 11,12 - ayni 3ol oplmbgdo.

Fig. 61. The Kodiana barrow. The pollen grains and spores of the plants and bee hairs found in the sample collected
from vessel N1: 1 - fir-tree (Abies nordmanniana); 2 - spruce (Picea); 3, 4 - pine (Pinus); 5,6 - harnbeam (Carpinus
betulus); 7,8 - oak (Quercus); 9,10 - spares of the fern moonwort (Botrychium lunaria); 11,12 - bee hairs.
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by, 62. 3m©00bols ymérmobo. §nddgamm NeZ2-3o smdmhgbommo agHatol oglgbgdo.

Fig. 62. The Kodina barrow. The bee hairs found in vessel N2.
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by, 64. 00l ymbemsbo. 0s(elob gbsdo vmdmbgbomo Ghyol ag0dtgdnl bdmégoo: 1,2 - heybs (Dryopteris);
3,4 - a3gemols gbs (Ophioglossum vulgatum); 5,6 - dstrgsmogys (Botrychium lunaria).

Fig. 64. The Topiola barrow. The spares of forest ferns found in the floor layer: 1, 2 — male-fern (Oryopteris); 3,4 -
adder’s tongue (Ophioglossum vulgatum); 5,6 - moonwort (Botrychium lunaria).



266

b6, B5. ovmgomesl gmtrmobo. oodhegol eagbodo smdmbgbog dgbstgms dpggho: 1- ggodao (Pinus); 2 - zmntols dgo
(Ephedra); 3 - dgbs (Quercus); 4,5,6 - 6563830 (Carduus); 7,8 - dsgodgems (Polygonum); 9 - dsos (Ranunculus).

Fig. 65. The Topiola barrow. The pollen grains of the plants found in the floor layer: 1 - pine (Pinus); 2 - horse-tail
(Ephedra); 3 - oak (Quercus); 4, 5, 6 - thistle (Carduus); 7, 8 - knot-grass (Polygonum); 9 -buttercup (Ranunculus).
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by, 68. mgo&0fyotrml Ne2 ymcrpsbdo sedmhgbomo ndggmgbo 3960 (2) s mégbmdoms (3).

Fig. 68. The ancient bread (2) and the biscuit (3) found at Tetritskaro barrow N2.
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bipé. 69. mgo&0Fyodrmb Ne2 ymtmobdo sedmbgbog pdzgamgl 31680 badmgb 3gbotgms 3hzg®o: 1,2,3,4 - beacrdanols
3hHatrols Botrgemgoo (Triticum); 5 - bgools Ihzgo (Humulus); 6,7 - 3ocrgemmabols bobsdgogemo (starch of Pooideae).

Fig.69. The pollen grains of the plants found in the ancient bread obtained from barrow N2 at Tetritskaro: 1,2,3,4-pol-
len grains of wheat (Triticum); 5- pollen grains of hops (Humulus); 6,7-starch of Pooideae.
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by, 70. 0gocofystrml NeZ gmtrmobdo sedmhgbom mdggmgls mtpbmoomsado bs3mgb dggbotgms dpzgho: 1 -
bo&dowo (Triticum); 2 - gogbao (Tilia) o bobsdgdgamo.

Fig. 70. The pollen grains of the plants (I-wheat; 2-lime) and starch found in the ancient biscuit collected from
barrow N2 of Tetritskaro.
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b6, 71. mgo&0fystrmb Ne2 gmeresbdo smdmbgbomm ndggmgl mbmdomsedn bodmgbo mogmmasbo dggbstrggdols
3960 o b3l dgbgbgdoe: 1,2 - gogbgo (Tilia); 3 - oboga (Corylus); 4 - aogemaa (Ficus); 5 - 938560 (Artemisia);
6 - ol (Aster); 7 - ool dotrgs (Xanthium); 8 - 3ombs (Mentha type); 910,11 - o3 3crols oplmbo.

Fig. 71. The pollen grains of the melliferous plants and bee hair found in the ancient biscuit obtained from barrow N2
excavated at Tetritskaro: 1, 2 — lime (Tilia); 3 - hazel (Corylus); 4 - fig (Ficus); 5 - wormwood (Artemisia); 6 - aster
(Aster); 7 - noogoora burr (Xanthium); 8 - mint (Mentha type); 9, 10, 11- bee hairs.



273

by, 72. gmbroobo sbobagéo 3. 3stvbomnamo 0gdol 3306 Ebgdo, GmImgdog sSmdmhgbomos doggemgdgmo Jomols
Iyeeol oégdo: 1,2 - maodmol m®3ods (Fasciola hepatica); 3,4,5 - hhobyéo (Trichuris trichiura).

Fig. 72. Barrow Ananauri-3. The eggs of the parasitic worms discovered in the abdominal area of the deceased
woman: 1, 2 — liver fluke (Fasciola hepatica); 3, 4, 5 - whipworm (Trichuris trichiura).
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by, 73. ymbrmobo sbsboy®o 3. dogzomgdnmol dgmgddg sedmhgbom mogmmmasb 3gbotgms dpzgcn: T - gogbgo
(Tilia); 2 - ogeos (Ulmus); 3 - ¢osddotes (Symphytum); 4 - 36mdsbo (Lilium); 5 - ¢yghmboebo (Lamiaceae); b - mog3ma-
doeme (Echinops); 7 - beatosena (Triticum).

Fig. 73. Barrow Ananauri-3. The pollen grains of the melliferous plants found on the deceased’s bones: 1- lime (7ilia); 2 -
elm Ulmus); 3 - comfrey (Symphytum); 4 - lily (Lilium); 5 - Lamiaceae; 6 -globe-thistle (Echinops); 7 - wheat (Triticum).
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by, 74. godrnobo sbsbonmo 3. Jogzomgdnmols dgamgddyg sedmbgbomo a3ndh3tol doztmbimdnmo bodmgdoa: 1,4,5 -
D3O Onbgbgdo; 2,3 - gn@p3col 3esbdabgdto dhgthagoo.

Fig. 74. Barrow Ananauri-3. The microscopic remains discovered on the deceased’s bones: 1, 4,5 - bee hairs; 2, 3 - bee claws.
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6. 75. 00bsdgthmzg meeaemdn smdmhgbogmo aggh3tol dglmbgdo.

Fig. 75. Hairs of bee from modern honey





