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§0b23pgdamy dmbmahagnsBa gabbamraemos k)
30300l omob ob dgaemgda, GmBmgdeg 3s8my-
3mgaemed JoenoSmmmangtn dgmmmon. sbgon dia-
@0 mpes © abnbo dofoospae bydgbg-dxbbo-zo-

mgon 6:FaenBa, 638hm3n/asdmegBs 8mBaomo 3m-
0 Grgbonoggmnls badguboghm gmbeab Ihmgdao
@qBBlgdn0 (atxbn Ne FA 217120).

doaepo-Bs8mbobmmathn: enbgennb byte, Fmdotyom,
6y98ematshs gema, Bogogdegndob gdebe, dadagde, 33
©3396hhyo, Bagadam@, el méamt (@)
Ml 3mt), 333abgemd0, ggemasbo gmén @
EMEemdYhob  bodatmzoba.

bosBoo: BaBelsabenathn dthnemmggde, dwgBob ymé-
b0 Ne2, domgBols geatrnsbo Ne5, dgmoBeb geiaeabo
NE10, orgoxnfigsenal (BomatdoBaan) ymeéxsbe Ne2,
oBabognl geatomobo Ned.

Bgbagemaen djaengddy asdmyamaemns 3 Bxhm
STBUTIeme @obde @3 dutdmob Bagongbo, sk~
30 %h0BodeaBy okbydgma BdabBogho mige-
Gemo BoBo. dxgcmnom, d@obal JES gratrbaly
8nggoemgdyenol bakoaoemBy, bob gerrmmggdly, -
oot @ Fopmgdly makhybaends méasbpends
63301933 3o 8mdgebs ogtidoengab déagogngdol
o7y Groggomel 3k Bbatigh. e basbangl ok~
8moaghl badsthbadab g3wmoael sbame @ @by~
Fogmn 3gounren, Gendemob 3g83gmBnmsg, JGdemabs
@ bbao 3hagedhodeb gahme, migbgme 6eBmg-
30 Bgabogengds Soggaamodgenal AmBRbob daemgdds.
bferrg sboends Boamded godmaganebs ob godan,
GeB 396 3003 3iased-atagiob Jphomede Bmg-
30> dopgaempdyeme ogEmen oym dxemBadetindy-
oo 03 bagshoggenmb Gatnmhsdy gb dhorages

#domegdmes 39006 JDmgDnl  EGmdE)
6380030l sredommebremmannhds 43mn3ed oo
@bdargds goagefios nbgon @abagbgdab admpe-
6530, Bemgdog gbgdd dhdnBomly dgtnexgals
badmbob ghemgagmab @ndab o@agsb. Bngavmady-
cmobs a,36hdoengols byBmBob aablsBmasb, o@aBnabols
33900b pomBal 3sBmamgboll, Babn @3 EgdALY
@0 bbao 0930 bagnmbydeb 3aempgeb. 3bbacnaeme
30 dgaemols Bglabyd Babaemals dBemaBalss s bobory-
Bob Bygagdn 3mygabommns dmgmm bod oxgda. 3glwdy
3380 - bagahonggemmb sorhg dnbiamb dgtomals

G0PohmteaBy gemadagato dohmdgda gsgeanglem
785m adoeon @ bmgner aym, oty g ohab,
b sbgnds gemndagds Aggfigm bgemo Bofoor-
3mBy@adab 8dmmagth gab3gomathgdab trmaming datr-
a, ol LaBbg-gbbger3agabgernls Aok Grganmbydda.
303@nBotymdees Smissbengmdob Baatagos Bonb3ob.
3% ofomBmgBgmgdols, sty dénBramls babob

©IEPETIE¥EY gobbognemn Sgmmby avgdn - om0~
BosBob badgBm bagBaobmbs g dnBsmb gdm-

@6Bgmemmannb gab30matigdob ahedgda. age gptm

308y 8mBogagda o abgdmAb. gbgboo, Bogoemo-
o, dgengao, amagebn, Jbhoga, agedhs yhodhma-

o @»ao@obo gmgoems gud-Bofanogob obagadyngda,
63850830 @3 39endobormBo.
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3303 d0dmabotgmdme Bmomo  Ggbomeggemmebs
96m3bgmo  badgyboghm gmbrab gabsbbyde
Bbatrmadatnm (3tebagn Ne FR 217120).

o Sopenmdob ggbrom bagetoggemml gthmg-
Bemo 3985990l s@Babobhtoganbs @s bogaboblem
39Bymgnengdnob 06338k mAmgdl 8bstBn @am-
Sobo > @obBatrgdabongal. doenogthgdels 333mz-
bogogm oatgmazy 08 sédgmmmagdolb dadothom,
hmdmgddoy sMy dGbamb dgamgdel basbs-
maBm Fobogmo 3o3mazagb o 3mBLgemdegegde
39330F0gb. gbgbno 0%nob: gabo gobnabo, gomtgn
3mam3ptn, athabs medd3030dg, aman Jnbenydze-
0, 03emb 3agmBndg, gemgbo Bimge, batags 3aba,
336108 330633900, 3796356 (dobm) 83ntrsbsdz0-
0, otd3emn gmtodg, Bobeas Jognededy, gomtiza
d90060330¢m0.

30bboggmégdymo dsmemmds Foabob tygg6Bg6aL,
agoo anmbongogsbadgl agdamo Jggsbgdab-
o3ab. Fogbol dotrogemo 3gébool hymoghntgda-
bo @ byembaFath hagbBy asFogme meo G-
Soborgols Bsenmdol 3abeoo 8nbeod gomadadgl.
8°6boggotgdgme dEmmds sa3tm3y Gabnmed
30300030 dotorgeme  hodbeb  obammobpdsm
03t133Bnbngnb, @6 JoR0o30b - 0bagmobiy-
6o dodbhob Gamoghntrygdabogab.

039603960 bagombgdeb 33@oFy3gheBo @own mob-
datrgdo goagaffagh Fggbo aBbhobgneb obobhgby-
@odmt1bhpdds: Bobm gmEgthdadzomads, medaé
bobyhedz0oends > moBot B3genndgd.

Boenogthydol athdbmdom Pbrs Bmaebbgbomer of
3v6E3a3Emoemo S3bhGIEnge dggmenman sBm-
Bom bogmbo, GmBgmdan @obBatgds mBmagaRobs
sérjgmeneogen dgasmodamob 3mdmagdammn stg-
B@ghdel HoENMIMRRMbIE @IMGNmdsdn.
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Jognobmenmaogn 9BaemoBob btaas vhgdgmemem-
3080 a0Fyem aobgmo bogagbol 8gmtyg Babggetdo
03 3baFynbn Bob o6 3B Gotharm aedemggBado.
8030 390mamd xemnbrxmmans 03BEIMBmdam
©23330M> shjymemmaagth 33mm)30dde mo Rdm-
$oemdos hmamey 3oang) @abgndgmabs - ,hggm-
mgogto dsgnabmanmaas” (Bryant and Holloway
1983). sy, @ Brmasgh obgmog, oagdgmenmagdo
Jogoberneaosl 04gbdebgh datomemam authgim
30thmdgdal ¢rg3mBtadynabogab. éog ggbgds
Sthg@odhodBn stbgdmm mtgabgm 638mgdb, s3sb
dotagmmee goormods 8aodyngb 8gtHnggemds do-
mabmanmagdds (Bohrer 1968; Bryant and Holloway
1983; Hevly 1970). Bogoamnmo, 6ol Saaonagbob
3sgmobmenmaegto Jgemaaade admygBadacr ogbe
Jognamaghel bygombgdeb 3edmbegengbae. gBtm
3magosBgdom 3o owbadbyamn bogombols @obaas-
Boc SoennBrremmangtn 33mmage aothms budBsthgawe
$a63mabs, Gotegdmigs AmBRbab dagmob bawadty,
BeoBfibob Fgemols ogBy @athhgBogn Logagdos mé-
350 6:3mgdly, bgarbogdaaggdodobs @d bebs-
4gdob Bngtmbamdnge 658mgdly (Bortenschlager,
Oeggi 2000; Kvavadze and Narimanishvili 2010; Moe
and Deggel 2013; Kvavadze et al. 2015).

bagetronggmmBo y3gemedy setebrgmo Jamaobm-
mmaonto 33emn3gde Bodode Jaol bobab abger
Srdgmanmaoné dogmgdBy, Gmaméagos: ggbge-
ool 3o8mgzad7mo, sbagngognogn (do3¢0) @ ds-
Bobso (Mamatsashvili 1978; Maruashvili et al. 1978;
Tsereteli et al. 1982; Tsereteli el al. 1982; Klopo-
tovskaya et al. 1989; Vekua et al. 1990; Kvavadze
and Vekua 1993; Kvavadze 1997). 56086 390-
035309030 doomorom gatommgde 9dagme
Jsgmgmemomob Gmab Aggbatgneme bagotmaboe @o
Jerodogob gaanogmgdgdol obhméaob.

dagnobmmmaonn Bamaba ségmenmaasBo badge-
gdob adenags 3sathazal a0 Ssdasbab bmgas-
enrho SamBatigmdd, Boba bodgdBam bagdnabmdo-
bo @ gmegob Jo360g0 ©)Hm. BgHTemE, @330

axgznb JENBeb ©m)3BEIT TsetepE Gt~
drtnsBy smdehgbocmn sthdgmenmaontn daemgdab
BomBotan 3k 1 @ Bamdatn gmci 2-ab ggentaey-
o qggBydols Jsemnbmgmmanhn 43mma3ab Bgwaagdds
ohgnbo, imd g3nabn dnbgomb o Gr3abals babodn gb
anergdo demame ogm @bibemadyme o Sobo
dmbobengmds Bdenogt dafemdmgdamadal dobrga-
© (Kvavadze and Todria 1991, 1992). 8ghoanatignog
2633 aym 33630m3k3d7Eme, a6 93 égaemban
hyos 0BéEgdmes (Pitskhelauri and Kvavadze 1997).

badotbgdob dagrobmemmaoghe 3mboggdgde go-
303b by Lbgo bobob abgm&Bagaob. 3Emdagmns,
6hm8 bLogetoggmmb  Badegmtnsdy dtabrom-
by o sb@ogat beboBa doyzacngdyeb Lsagom
abmgthgdabangol ohobebgb Lbgomobbgs ©sba3-
Bgmgdab atoghm bogebb o 3GmEydab. doma
Boghmbymdogmo 6o3ogdo bodgomgdel adgnggo
©3@306mgb, 07 JMbihdameE Go bobab bagdy-
o 96 GmBgmn bygnGBamm dygbaty agm ho-
hobgdgmeo 330 oy 0d Jaéhdgabs oy gosmemeda
(Chichinadze and Kvavadze 2013; Kvavadze et al.
2015; Chichinadze et al. 2017; 2019; Kvavadze and
Martkoplishvili 2018). 5333060 Jsemabmenmgngha
3mBoggdgdol Bobgezem Fmabegds ko Jotrhm
03péAmobogme oghdomaab Goggsmo @d bbgs
Ohomogogda, 3hsdge Bgbodmgdgme begds @og-
Hdongal byBmbob smEaghop. $8sbmebogy, bad-
39Mbognm 3ygbatrgme gmB3angdLo Bogmnmgdb,
o7 ¢ Esgagdade 3¢EImEISMES 33 oy nd
dédgmenmanné  3gtnmeedo.

3dmymEsagomgdgdol 3edmamgboby @ @O®aY-
Bab bgenb PFymdl saégmag strwdsmabmenmaay-
%o babosons Badmgdn, gotrdme, dotnBagymme
30900l 3396abadals 3dmAgbo s Bsma nEbho-
@agaged (Aratijo et. al. 198t; van Geel el al. 1983;
Brinkkemper and Haaster 2012; Kvavadze 2016).
36mbdogmo bogds, GmI dbishopmBan datggmym-
goo oEsdasba 396 gorgs 30 000 Faneb Fob @so-
35, 93 208mbighob saamas bagkhsbagma, bs-
@ 08 EAmb 63sbmghhomgmade gbmahmdebb



(Carvalho Gongalves et al. 2003). bogotarggenmb
60Fedmdeody yagmedy smtebrgme 3hazammo
3otoBaggeme doab (Trichuris trichiura) 3agtagbyde
Ba3mz600 Lafntdmnsb aodmgzsdgmeal dgBmema-
o6 @gbgddn s bgmmomgto odmeb dgaemby,
ac@odtingn améobdy (Kvavadze et al. 2012b; 2014).

3semabeenmagoytma baboomab Bo8mgdab gmad-
Jemggbob byBnomydac dydyebob zodmgzadnmadn
©oEa0bms, Gm3 30 000 Fenab Fob of Byosdagngm-
oogenn @adndbo ggengé byenb 9878035d@s @0
9nbaeb dogly stmsgEd. gb @oghe wobhntmyds
J9mdacae ¢gbyddo B6admgbn bLgemob dmyzmb
Bodmgdoms @ goftemygmonaba dgemob 6gydboo
(Kvavadze et al. 2009; 2010a; 2012a; Bar-Osef et al.
201). ogo dogmab dogliog dhoozms, ¢owadsh of-
39 odmbgBogos @yGogme Bognab dmdgmg. o3
GO dydgebob aedmdgedgmdn hyogbeg o3pde-
395©676. hgogob badmbol 3Gbydmds go EbhG-
©99s bmdm Byogodedoob grotigyann gmétdol dg-
babgdno. gedmgzsdnmdo hgognbe o Sobo dgFzab,
067 Fogmols oGbgdmdob 3o Atthagnob Bogmmab d-
bipbpde omabhtgdl (Kvavadze et al. 2009).

Jemobmenmaogtn @ HHadamobmenmaonto 6o3-
agdob o@pbhogngapes 3ed36gmmmaabos 0B 3adm-
bogemgBo, o7y hob aboboges edrmabrgmo -
80060 03> o 08 3gtanmeont baBgatbym mMBmgdBo
- beédgmemb, bognebl oy gb méBm 7339 baboagg
©o60867emadol agm. o3ob ©da06s80 36033650mm-
3960 Gxemo gBedads gamenaggdol sBagmolls, Gma-
engdlog 8agbotagars bogmogd RmBRbl gdobosb o dmo-
356 (reagnb obrganadh domo gemt8ol gbothinbgdsde
(Piperno 2006). 3xhaaenmabgdab bbgagabbgo Bsfaemo
396bb3oagdgmme  Hndol  Godmemapdl ge8modzBs-
3000 o LFertrg 93odmB gb smsdemmebmmmaonho
60830 3BnIgbgemmzebno  dbdgmemmaantn dobs-
ol Jaengandeborgol. Bogoemnmore, 0 Bydorbggge-
B, oy badgg@bgm mmBmb Butgaemgamob Bgbabobo
@gbdars 3gmBros, s6doennbmenmango Jogmobe-
Smhggdal biggdht@o Fomdmbdb bmtdanal gomgdal
godmmnggde, 393ab Gxmgs bognmbolb Jglobobage go-
Bmggbodae ex8mBe Sbmenmee dxtammypemob ©g-
theolsd o gmagmals gagremadgdo azbaegds (Pipermno
2006; Messager et al. 2015).

Jdomobmemmaogho s atadagmabmemaonto
Bo8mgdab 33empad o Gmmb Mmedadmdl dgdm-
mooyho ©, 3obbognmdgdom o, Bymemomyto
bobol otrggmemmangto bogombgdab @omagbo-
bob. bagsthmgganmb Bghaghmtsdy Bgmenomgéo
©AMoEb 5380560 0fygdl ddmogth badgyhbam
3gBnamdeb, hawgeb odmoeg dagbotgho oy gbm-
30eb 080bogtgdh s dmmem ok admga-
©adgmo Bopndmdobs s Bgdatmazademat 3ébm-
30bgd8g. bYmége 93 Gmb gomegtomo amtobs
©o Bganogghnb amtob dmbobemgmdol dmagagh
603mgbndy 2000l bmdogmn, oBoboghgdl go-
35eb, mbognl, byemb, 3gemyt 3oBL @ mznbmbag
Fakogb (Kvavadze et al. 2014). 3sgmobmmmaonto
33t930b 99magddy woyhrbmdom athyzgas, hmd
J308m gotaonemals hgGohmtrnaly BO0D Femob Fob
8gbmgéagdds dmbobemgmded bmgemomBo Jotzg-
@ydds aobagomotagh thmamry dg356abgmdo, aby
89m30bgmde. 3magnsbgdom, bgmmomata mgnbab
3963@mnb goBoyhads 0bogmaBds @es@abynths, Hma
3oagtaao gmenby @o nmoggthel amtnb dm-
bobemgmdo §atdgemde dstrmenog mgnbmb 0bobog-
o (Magradze et al. 2016; McGovern et al. 2017a, b).

dogmobmenmaoghds 33myggdds ohgghbs dghgomzy,
6md bogodhmzggmmb dotohmcinedy 8000 Fenab
§0b, 967 Bgmmomat gImgede gomothogds 8g-
FHIegmds. gb gogho, 3ot §363gmao bodmg-
6o mogenm3zsbn 8ygbotnl dhgtnbs, Esbhahogds
33thgm3) B0gmoghBo Badmgbo pdggemgbo gadtob
d3bgbgdoom, dobo Jemebiobgdathe hyhagdoms ©o
230@yhdabob BsBmgdom (Kvavadze et al. 2014).

Fobodrgdoty 6s86maBo Hggh Bgaosmgdom gobi-
396mm, oy Hmgme0 0gm Jemadohato Jnbhmdgdo,
b Fohmdmomagbros ndpGdmnbogmo goematoe ©°
J0edatrgere obedaghode bagstazgmmt ho-
Gohmtoody kg dt0biamb bobodn, Gmdgmeg
o 3domeE Eobbl a¢dgmmmadmms (da.F. XXX-XXI
bapgabgodn). 9bgag, emgmeén age d@ednabal bo-
gptbgm Logdnobmds s dghymay Babo ymanb
2030bgdhthgdeba. sédgmemmgago Bobagmab do-
gmobmgmaogto 3gengaeb bagpdzomy gphoe-
©do 3odobzaanmads smMy dhnbgomb bobab omo-
80060l og@eBy, Eo030gd93bs ©d 0dptmabogen
bo33néboenm bodamgdgdBy.
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badgby-B5Lbgm-3530bgmBo @ Jmeasbab By
(beog. bogatag, dmtrzmaals 3gbngndocmaggho) Jo-
mobmmmangtoe Jgbfogmognos bymoe dgagmo:
3m@nabobo @d Gotogbab ymtmbgda, mmgamancb
gmtinabo, dmdatgmabs @ mobymol byl Go-
dmbobematgdo (bg®. 1, gbtngmo 1). hedmmgenogmo
dgagngdnb pdghobemds Brogdatgmelb dgntg 3o3ge-
bomBol doal Bogogn JommagdBy.

FdmomBmnsb swanmgdly Srmgdatgmdl satgmay
d308e Jobrogndo a0dmyazmmageme séggmenmaag-
o dgamgdn: dpgbal dmogmb bdde gmémoba,
ogntfyetobs @ dygdmotnb gmée bodséby-
30, Bagogdoggdol ds3d930lb badstba, badagdsagdal
badgaébgm mh3Imgdo o dgdzgdab bodskbn Nel.
28t0go, by JgbFoganammas Ggo dgaemo.

Jope Jothoemal dythahmbnsdy asdmagmogmoas
390ga0 bodmbobematgdn: séwpmab mEam-
6o, 3IEdYHHY, ategemasbo amto, J3eabomo-
30, Bogotamtn, dgtngemmggde. BgbFogenamos
33hm3y EmEEghob badatrimgbols badokbgde.
33tk0aom, dognobmenmaon®e dgmmeon byen 330-
®0 dgaemals mézgobyma badmydos gedmazmogame.
smdmbagengm bagothmaganmb hotndménedy so-
6036gemo gmmeoen BgbFagemomas 86ubogéab
Ne3 ygmranobo (emogmemgbals 3gbogadacnodado).

srjgmmmgogto gombgdal Bgmpase dmdmgy-
dgena  Aobogmoeb Jogmabeummaonto Jammggob-
ogob B0878nd0b omgdob bbgsmabbgs bgthbo ot~
bydmdb. gb ©IBM3eEedPmas shggmemmgoyho
dobognal  Gomdody. Bogoemamor, oy 60dydgdn
2bomydnd Jpemdatymo ggbgdoreb, 93 3dmbag-
3980 3gmEgds §Gammo, baeag gmaggm 5 o6 10 beb-
039430 3omgda badyBgdl. ndogg bytkboem beg-
85 BaByBgdab omgds bodgyhbym mGAm@obag.

$963emob sbogmol Fgdmbgggede Bedydgdel ompds

begds bado deaeenaeb: Fgtdanl Bogongbol Byrs
@ B0 G9bodnesb, s3tg:3y datimab dotagmob.

6og Bggbgde bodatabydls, og 6adndgdnb segdo beg-
b imbBhbab mogab Jomob gagd, Jobénb doengdamsb,
dothdogabe @0 Jomzhgdel daangdob 4393, dgpemal
3530, @abgdnbo ©d ogal dzmgdab g393. gotro
330bo, bogatrmo 6adndgdab omgds badatbolb as-
9389 sbgdygmo y3gems Bagdo enagosb, Gowasb,
hegmbrg Fabn, gb mogdgda aebodotbgdaemn méage-
6ema Bodmgdns.

dogabmenmgngt @odmGogmtodn doboemo 8-
Bo3gdmee MddmEYbedy godogtn dgomon.

3othggmo ghodn. mammggmo Bedydelb 50-100 aéo-
3ob mogbgdmes Goagyghol 1000-3¢3006 §ogedo
© 3-5 Fyonb 3068o3mmmbdade @zmoade 33037 go-
o78ab (36 Bogthagdal) dahob 10%-006 bbbat3n.
85803 omgdgen dobo Fymom Bogmgds @ dot-
990 0,25 38 @oboymagdnst boggédn. 3meymgda-
o @ bdpg®3e aogotigdgmo Badgde mogbegde
doBo7th $0doBo o Fghegds 24 basmab 3068ogenm-
330 monbab (33gtedatedy, Goms mkzsbaemn
© 3mtgobyame Bodmydn mongngdmb.

00 353mbgg3080, oy bgemboggaogn ob baboge @ad-
Bo@gdpmns gymaebatn Fokdm3mdol gobabasb,
Gmdgmboyg ogab mGaebagme Badmgdem aogby-
d7emo Jodhogn gmte, dom gadmpabob gobegbm
399mgabontue: bymboggasab o6 boboygb gomog-
bgdo oo Be3ab §9t:3gemde, 3ogbgdo gaenaydal
Ha00b 10%-0060 bbbackon s Fopgngdm ohobog-
gd 10-15 Famo. 93 @A™ gmtgdemb godmmo-
3obagamgdgmo méaebgene By3mgde abbbgds @o
3@l Jomogdab dadob bbbuk3n, dmBganbog
35606oggaathyde ©d Bg8ramad Aggyemgdhage
bhobmatrihgeme Foboo 3089853900,

89merg gioda. 6o8ydomab yobhtrogpam aodmym-
goane mGadbaee o stomtgebyme Badmgdab
Bogngdo ¢odgbrgtdy atyybgde mabhnmatgdy-
o Fymoom, 39608, boBad gobatrgubo Fysemo 3od-
330¢zomy o6 3obegde. @Igtmznm ©oboemgd-
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gb®kagmo 1. Jsenobmemgonho dgmmeon JgbFogmomao sddgmemmaandoe dgamgdo o Jome dgdohgmds

Maanmbo JmEYMe-35Momeo bodoam).
doamo 8
mnobgymalb Lo LoBEbY-K93IBY0N | BB 330M-dMsglal JaenBafms | H: 1890
gmdomyoal 6odmbabmomn | badEby-xo3o6900 | 8@ 30M-dMmogdlnl Jae@Gams | H: 1615
BGygbamomal 39mo J320m dofonemn | 8@ 430M-oMogdLol gnen@afms | H: 1140
Bognagezgon J308m Johorann | 8B435M-0Magdunl yamm@ams | H: 1155
dgd3gdn J320m dofhorgmo | 8B335M-0MagdLnl JammBGate | H: 890
33ad)MEYS Bo@o domorgmn 8B335M-3Mogdlol JyemBaks | H: 631
Bagefmagmto doo Jofhomon 88335M-aMogdlinl JaemGafs | H: 760
sMma@gonl mgmMs dos Johogo 8B335M-0ModLnb JamBGaMs | H: 670
J303bgangdn doo Jofhoeno 9B335M-3Mogdlbob yamBGaMs | H: 665
aMmojmnobo gmMo dos Johomon 9@ 335Mm-sMagbob JamEamhs | H: 664
cemmenspmab bLodommgasbo | Bos Jomomn 9B335Mm-oMogdlbol JmBafs | H: 675
a@My ymMmsbymo
3m@asbob ymmmobo LoBbY-%39b8gm0 | 3gMomen H: 2289
M) ymmmobyenn
Roho3zbal ymhmbo Lodby-xa39bgm0 | 3gMomen H: 2100
s@Mmg ymhmsbymn
omg@nmal ymhmobo Ladbg-xo39bgm0 | IgMomeo H: 2000
0o Jmygdn oo Johmaa 8906960 JaeBame H: 645
9®@360bL ymhmsbo 2 J308m Jomoxmo | dymabaMo JamEnms H: 1800
09960b ymmsbo 5 d30dm Johormo | dOgeabaMma Jgan@&pme H: 1750
d90960b ymh@abn 10 d330m Jofhoremo | dg@abafo JgmmdEyme H: 1790
ngomoHysmmb ymmmebn 2 | J398m Jofmgnn | dg@baMo JamBGaMo H: 1140
65657M0 3 ymmmsbo Jobaomn 09007630 JpEndEyms H: 238

B9 0bb3gds 2.2 ggoto Fmbob joedngdal 3dndy
Lombg, GmIgmBog, 20-25 Fomob z963s3ammdsdo
dmhygobs ©d 38mByengal beBnamgdaom, ablibgds
©oacmgngmo dobo. 4ol g3z 20 Fomo 83 gob-
LBogn Bobab 3oa0bE0gTzahgdm, Goms Boomsge
96 bbgo Anbghaggdn gobusmaazmab dpabstrgme
9hatab Botggengdobs o bbgs babob mézebgeme
658;930laob. 8dody Lombol d93zgmdocm Baswps-
30l 6oFognoggde gghm 3dadeads s gl dotdo
ngngdnde, 3gtim dbgdade 3ol dotgzengde o

3h33smnbmmmaagto Jogobmdmbagde go Bg-
dmo o8m@nghngegdo.

28mdyoghogadgmo mtaobymn obo aowmezzegdah
goBoyé dogoBa. 30Bo3gd0 aodmbramme Fymoo
e 3ohgtpdo 24 bdsmn mtgsbyme 6o8mydal @s-
mydaol 308600,

39body giyddn. 98 ghoddy Jamgdgme boengdo g6~
Hngaantagdab 8983gmdnm atimgrogds 10 g dnbals
boB30t73B0. oahmgagna obo 8krogomsgt atig-
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bydo gomdnpdab AmbBmhgdmoe @ 3)8w@0a.
ddthagogel badgomgdoor dnBroBotrgmdl Bobo-
maob godhmdo.

®3Gm3pdgme Bogmygab aothygbant 93woa -
goengdgenno dobaemob sggdmemnBo, 067 Bgmydas,
Gmdmabogobog IBowmgde bdggesengtn bbbatn.
8ab 333500306mmd030 Byl 9 Foeno dBtnls o6-
dopéoe @ ghoo Fore Bxhomdgsgs. sgadm-
@oBab bbbohdn dmamagbgdgeme BodyBab bobioty-
30 3begds gbyer FyoeBo 2-3 Faowa. 03 eeHmb
Fuenob 49339006 9B 0gmb 569B3emgd S0°C.

33m08 06038 Boboemsb 43emo3 300960Me@D-
306330 5 Faymab 306dogemmdsdn s 3o3Gmdm
ddatdgegal bodgomgdom. dmenmb 6adydgde abyg
09gbgds godmbraeno Fymman, Bhgds o Jamo-
gobogol ammoggeobdn Bogrogde.

Bobogmob @Oz, 0EIBHNBOIE @ FMHM-
8om)dy bgdmed babyaxemel  Baghmbigmdon
Olympus BX43. mooamggmo 6033300096 omgeng-

deps of0603emgd 250-300 3hacnb Barggocno @o
IBGM 3gh0 bbgo bobob JoemnbmBmébign. dexme
0938y Jogmabmenmgogho 3tima@ods Tilia-b bo-
Bgoempdom (Grimm, 2004) scoéangbgemn dpaénb
otygemgdo @ bbzs @ndal Joenabmdmdrggda
biyotnbhngadom Sp8aaeodmms ©s 930m3nMee
brgdmmo maagtodydol oagdo.

Gggbatrgon Apatnb Batrpaemglobs @ Hdogma-
Gmeneagaino B3Bmadal omgbhagagsganborgeb go-
Bmaoggbgen (hmamtng  bagotranggeneb  gtegbycn
97857330 ohbgdgemn 06B)EGma, abvmmbytn
rgdatrogida, aby eggabrogeme Joemmbmenmaey-
60 @ XJxmobrenmogho Badmglob spemobyde
(Ediman 1956; Kuprianova and Aloshina 1972; 1978;
Bobrov el al. 1983; Moore et al. 1991; 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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obemgbe  Goomza@dmbyme omohomgdy-
dob  @obobdo bogotoggmmb  BHabnghmmnedy
8th330ta-060gbab gammpate s¢bgdmdrs da.§. 3350
Femoob d3.§. 2600 Pemodrog (Sagona 2014; 2018;
Kakhiani et al. 2013; Passerini et al. 2016). gb go ol
JgGompos, mpybsg momgdab dmgmm g3¢obaal
3mbpnb6eBy as3taamadysre agm dmenmggbol
3ogboBognyho gmmmdomutn imdmds babyemom
20obhngato m3hedyde” (Roberls 1998; Wick
et al. 2003). >¢boBbymo EoMdmds bogdomzy-
@b hybohmensdy Bommog AbL ggmenmagoey-
6o 3Gomgdol dogmobmenmann® doboemeda. of,
Gegmexg 3ago Brmgob 3gemgab eboamggdgdda, nby
Bd0p6o @ omp3ndytin gobadob FGnemgddn,
semebhngate m3hndyde d3agortem zsdmbagy-
0o abgm bomdmdmggehaem 83gbatigms dhatab
63mgbmdob Bamom, mambnges Fodemo, dgem-
g39, 3gbs, emogeba (Kvavadze and Rukhadze 1989;
Kvavadze and Connor 2005; Connor 2011). 53 @thmb
8mnyddo Foffamzbgdob bathhygemn ggatm gofthmg-
@300, 30303 Pohmmzmpds Gmammmazsbo hyob
23936a0mgd0. omdmbogmgm bogotimggemmb 8-
mom3msdo hyob a303¢agemadeb Bymo Bmemn @my-
356genob Bgmatgdom mnmgddol 500-600 3g¢-
Goo B38mo ngm oFgyeme (Kvavadze and Connor
2005; Connor 201; Messager et al. 2013). 530,
Gmamey 9339 90m0bndbo, Brgagdo s Bdeyho
Bogngdadob amabmemmangto bdgdhtrgde, Gma-
o830y 3oadm dobobgds othagmng atbgdyme
Gypgombommgdo  J3gbatgnmmmds, bybher ohob
@ogogbotbadgme Jomhatame @obedsghode,
967 080360l bagBnsbmdab 33demn. ggmenmaoy-
G0 §hnmgdob 39 bygohnn® dbatgh ogbgdl o
Jamenmgogho doenobmenmgns, thmBemog dmanm
Femgd8o bogothmzgenmBo bogBome gotaom aebzo-
oo (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).

Bodmbobgnotho anbgemob bgbo. sb0db3emn dgame
Spdatagmidl dgbbgemBn, Brogal mboesb 1800-1890
8906y, shggmenemgontin dmbaggdgdel obgrogem
BaBmbobenothn  Bhagatr-otogbols  guemdatal  3g-
6omEdn (d3.§. Il s00bFengnemn) obgdmdees. 3aemo-
Brgnmgoho 3gmmiom 3e3maammgammes GmamGy
Fgbmdgdal ggbgda, oby bodatbgda, Fatrdmols Bog-
ongbo @s bbgs babob s6paadhgddy BghhgBegma
mithadbamo 6odmgdn. 99 BodmbobanotBy Ligem m-
3mggdpmo @ BgbFogmoemas 32 Bodydo. ogowoeb
86m BpoGamo sodmhibos 15 bobiob dogmo-
Bewmmaontn bdgdode (536 2,3) aobboggotydon
BonBygtagbmo N7 boggdmdodo smdmfigboenn k-
10mb ggeme. dob ggedo, 0B 3ogtngmo detnb s@aaen-
B9, hothgbogmo aym Bago g3gtinb mérzsbgema dsbss. 03
™tagdbamn Bodmab dogmnbmenmanytds obaamnBds
299mogenbs potrgbam banbghgbm o Sreapstio
dagbatrgon Bthateob bdgdivhn. bym mIEmoeod
445 8hahab 3xgz0emo o bmMo. 3300 EIEYmm-
& dogmBy Jotrand. Pbzns gadazeb Sgégbab datrgbgo-
Fgeo Jshpmgdeb GomEgbmds (b7, 4), Gog odab
Bohggbgdgmns, Gmd gyemal oo godgol bobs Pb-
> yogagnagm. 433¢ns of mogoe Godgab deacob
Sotapgangdog, Gobog bdgdhal 309 pgoges. bodgal
98010396ammd0 ol 896, bmgob 3o Fbmemmee 4%
(L. 5). ggemab hotob Bogmagbob bobgdn bydggbo-
6o 133580, 306 Fofamabadobs, smdmhgbagnos
8gbols (Quercus), 3ntrgbols (Alnus) o mgoob (Junipe-
rus) hataol Botryaemgda. Jotrasmos Fotdmmagbn-
@0 thyob 3308égdab bdmtgdn. BadmgBos Batrasemo-
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b (Botrichium lunaria), goemadytab (Polypodium
vulgars), a3gemob g6ob (Dphioglossum vulgatum),
ool a308kby (Pleridium tauricum) o 33096v)-
3o (Asplenium) bietagde. RoBmmaemacno 3303¢g-
dols 933hobmde Bgbihol o boodmb dmyzstrpmns
0 oy 3bmenme Sonb Jagee Bmepob @yodn of-
Gpgdo. dyemobmagbadol JsemnBeaenmanghe bigdade
3bg3) 3ogamehmasbos. dobgomb g6ats ssg
356350 39060bd Satanl Botgamoda. ool beér-
dqmobs, 33030 @ Jahob Ag30hn. megaduotes dxr
83mgemob bakozgemadog. gbgBes bastrngens Con-
vonvulus) o xntgens (Polygonum). seodefigbnenns
338n0Bob  bagbma@gdanob  éramo@ogngda:  dko-
39emndatonge (Plantago), gobmcagdo (Cichoricideae),
@hb3sBogge (Achillea), 538560 (Artemisia). g,
303 Bsnby mogndboties badmaégdob sébgdm-
dols Bohiggbodemadag, Bogeeramsro, dond (Ranuncu-
lus), Boydtrgoonds (Chenopodiaceae) o bbgs bk,
3). Begngron Bgtanb Bopaemgdb gaabemols gavemo
90yemdd. 6087330 o0BadBgdy d3thgmgy Bobdatnly
B0ghmB3Borgdn. 6o3mgbos bggmols dm3smg. T6ed
s@nBaBBrilb aling, GmI gxhmd Gojgabs a3bamodo
bbgs 8ggBahgm gl darbgedaene Jebrgmgde.

dtbogmo G-2 3asetogda. gb dGoeemo 3o49mady-
oo Bogomdbomgbol  dogm-mdagnabo-3gababal
©3hg@bab bydbhgo gggendoa. of gbFogeamny
gm3gem 10 13-30 sgdgeme 16 bobyn. sty dénb-
omb bobol gnamdpdamo ggbo dmogegh 1-1.60
3 bop@3ggdb. 3obbogrgeme ggbob Joenebmenm-
30300 bigdhhode B3godae gobbbaogwgds 8-
©5 @96950bad6 080, BB of 333600 SEB006ab
bagbmgthgdgmo gBmgdob, gBabdno o bobog-
300%0b batagagemoda. 3ablaggmtgdem go dgatiod
Ihogoendotangs (Plantago lanceolata, Plantago
media/maior). 130-140 L3 bomédgly JotpoEod
Fomdmmagbagmo 853960bgmdabs o 8gdsmgmdnb
059960000, omdmhfgBoenas  gomdatome 30~
Bob (Vitis vinifera) > mbognab (Corylus) 8hatob
Botrpgengdo (b6 6,7). gobbogoyen 31yBn Bodma-
600 BofomdmiBgmadel 393k bbgs 9emgdgbee;
Bsaooamam, bmkdenob Bamgbgdeb batyzgmgde:
Sopodgems (Polygonum), oomoene (Centaerea),
6otdogn (Carduus) s bba. dogndy 3663365emm-
35600 ob @oghng, Gmd sty dGnbiosmb hmob

396530, EY3bEye L3gdeHont dgmatgden,
99600 boadmdmygatyme  @shongmammgsta
Oyob 3m33mBgBhadal 3hatab otgaangdal trom-
©96mds. 08 339930 EmBnbatigdl 3abeb (Quercus)
8306, onb o3tg;mgy Foagemn (Fagus orienta-
lis), éxgbagno (Carpinus betulus), 3ytysbo (Alnus).
g 9)bgds bngagal dmygatrgen abigm gengdgbab,
Gmamerngsd 6ddae (Piceae orientalis), dd33otr-o-
Gogsgene ggennahab @Gmab ggBadn Sobn 8pgéeb
MomEgbmds gagnengdom Bogemgdas, geedy ©eg-
3%6pe bdggdem@o. oy wegb gb ohzBadgemo 18-
19%-00, 439000 @630 Bodgeb Ihmggbhgere 3g-
B>396ammds dagnoBergnmaag biggde@Bo 5-796-b
36k opgdogdo. Gogemgdes bmdels (Abies nordman-
niang) 360d3bgmmdog. obog 6@ 30bodbmb,
6m3 Bgodatigen bgdhh8o bamdmamygzstme
@hmgmommgbdn bighome 3¢ s0ebodByds.

8t5ogmn B-2 ggomiogdo. gb 3ogmo dogdatgmdb
©aé@tab adagg bodbtym Jaegerdo s 160 LA
bobgoboo. dhagatr-otrogbab Jaemeateb oo of
gogdlotps 80 b3 bomABoeob. JsennBmenm-
3096 bIgddho shoEGmImE 3edmiboo Ah-
goandatngab (Plantago), gosndatigee 3abeb (Vi-
tis vinifera), gogenob (Juglans regia) o cmbognob
(Corylus) 33l Botgaemado. gb gengdgboade go
Agdomgmda-3g396sbgmaal atbgdmdal @sbyacns.
3%GEd o30bs, bIgdhtgddn ogndbetims bei-
dgmab, gatab @> Babo Boagbgdeb Lakyagemgde.
6og 3ggbgds dyob 9engdgbadl, ogog, tmamég
Jotrggen 6oendn, Fogemmil abgowo bosdmdmy-
3o6geme bydggbatgla, Grgetngss 3gbo (Quer-
cus) @ Foggepo (Fagus). stodsenobognmaogtho
bobnamol B53306bgdnEob Sty debiomb gym-
6367 @630 sdmhgbaenod godgeb Fxhgbob
3a¢rgbndgmn J3tpmgdn, bmamb bdmeégda, do-
635rm3bgdnb gdeeohidgeme Jihgegde @ dagdbae-
mob demggmgdn. 333%00 baenab dmggm.

878m0060367em0 §thoemgdab 3ohes 3sbbogymty-
3emoe baaBghgbe s3mfibes dymdg Byggdmdo-
@6 (330065000 F-3, bogaddy 567 b3,) sergdaena bob-
#ob 3oemebemenmantn Ligdhéo. 3BorhmImagby®
0BEogohmegdl Bméob gbgames FakBmeagbacmo
beuademob 33960 3 Sabo Bacgbgdobongob @o-
Bobobnomgdame batgagengde. o8 bgdh™8o ool
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933y ddwgoendatangs (Plantago), gotbdeboy-
30 (Achillea), at:dobdboems (Serratula), Grendengdog
303006l bagbmathgdemol Babemmbdma 3tagm-
990, byBgbotrgms 339530 Jotkdmdb 3gbob (Quer-
cus) dp3trab Bstrgemgdo. banbhgtgbme datgmay
6w 3oanabermmemgazto baboomab Badatibo dngtrmls-
Jerdogenn 6oBmgdn. gbgbos: Bxtggemmgbydals gda-
g3geme J36gEoda, detggermabadol mazmegy-
dob g30@ycanbn, gGogzel dgédbols detnbgedumo
60 s byemab dodbdecneb dmsmgdo.

bodobbo Nel, 36rdgemo 2. 93 mnbob Jerobab Bng-
oogbob 3ammnbmenmaog bdgdhtdn pbgsmes Fot-
Smmagbagno so8nabab bagbmgthgdanab otzzmoag
oébgdgemn botgzgengdol Ihzgtn. mamtry 3330
2060860, gbgbeo: Btogomdotmas, gohbdsboy-
30, 539560 o bbg. 360l Bomglgdal batrgggengdab
33tnb dobrggamgde. gothgomes Fotdmmagbomo
Bpdompmdnb gemgdgbyadn. sl gogemabs (Juglans
regia) o ebagnobs (Corylus) dhag®o.

bgdggbathgms §anmdn, mamtrg dhoamydals yaem-
O3 9969030, ogedletrs dgbob, tbogmo-
bs @ Fogganob 3h3atrab Batrggemgde. stnls gzndtes
Joemodyéol (Polypodium vulgare) bdmtgdo (L.
7). gb 330060 bomdmBmggetgemod s dbmmmme
byl J3go Bmendo oBérogde. tog ggbgde sk~
3agobmmmmaagt 633mgdl, of dggtns Fyoemdgg-
Botrg Dinoflagellates-b gmbamagda. Badmgboo
begmb b3mgdn, Boopogol @gnds, Bomobs ©d
Lyemob gbemgoemob dmgzmpde (bak. 8,9). stab o3-
6y;mgy 3babo s godgab 3gthgbob 35tgbgodgema
36900, 0y G0 agm dmmoglgdame gebbognyem
3630, 3ol ogds dBgemns, Bogthed dBgbatn
Fyemob Fyoendggbotogme BaBogde agogegthgdoe-
6gdb, G:md dnggoangdgmb Fyomo Roshobol, s3-
33 393eamd g 3s6s3otbgdneme 3ofo Regetams
©o bdgdpo gpFoemor o3 3obsBatbydyenn boo-
©ogob dm@poboggh Bodmgdl sbobogl.

bodotbbo Ne8, Bnggoengdgemol Bgemol oy, asbbo-
g bddakbdn dmBotro oym @oBatbgmo. 3ng-
amnb otgob omgdgm bobiBn dpathob Bohygzeng-
30l o@n Gomegbmds 3o8mzmobes. Johzos
Qom0 EOEPmmds @ gb mgabgds @ddebobaomy-
dgemnd 6gdnbAngto gbmagmmab Jm3thmemndgdnb-

o3ab (Aradjo et. al. 1981; Brinkkemper and Haaster
2012; Kvavadze 2016). gyemphyptrgen dggbotrgons-
396 o7 bmtdenols (Triticum) 3¢agtro SmdmPbES.
ahob 03hgm3y ggematn Fofoadyéob (Fagopyrum)
dp3cnb Bogzengdo. gb mtn 3mB3mbgbho oem-
do0 biagggdol 6o8moo (gomgpmmdals s 3gtab).
dognBg banbhgebms, ab gagpho Gemd Jsenabmenm-
3076 bdgdhha3n dgatns badagmbonm pgbotrg-
oo 3hatnb Jotggangdo o adbboggmtgdam 4o
3303l b3mgdo. gbgbns: 3gndtes gzgemab gbs
(Ophioglossum vulgatum), agodéads (Asplenium),
bodggm agedte (Osmunda regalis), gogmoadyto
(Polypodium vuigare), gfélb az0086s (Pteridium
aquilinum) o bbg. obog P6s dm0603EmbL, Gmd
Soaob o680 omgdgeme LoBzolb b3gdh®Bo om-
8mhbs 3oéoBagamme Jool, mméel bmmoggtob
3396gbgde (Taenia solium). bméygo a309tkgdob
Boggbno @mpbog Podoto Fodogmo IgmdebormBab
©Eo030mgdmo bodgg®bomme (Duke et al. 2002;
Said et al. 2002; Quattrocch 2012). sty dthobzaml
3péinmede mméab bmemodgho 3Gmdmyds pbms
gmgogogm badbhgm bogoGrmzgemmb 8mbebengm-
d0bongnb. gotame 930bo, spmBmbgbomn @oszaEpde
08ab ELHTG0EY, D 3dbbnmmyem hyanmban o8
©EAmb Jgmmégmds P339 oym 3obgomathgdaema,
oGl beége go o@odnsbobmgol gotgn bigzg-
80 P60 gmgommagm. 3s3sboeedy, Bgdmo dmyge-
Bognds Jobomad obggbs, hmd Bogbgagsm Jome-
@0 bodogemabe, mobgmob byhbg sty dthabismb
dghomedo  0a30060  Bnfomdmgdgmgdols  dnb-
©)3©o. 0gbgdmes bmédagma, dodo o 330308
mdognn gmododyde Jotrmdgde Ggdomgmdabe o
3p3960bgmdab byenb PFymdms. d@s30sbo dmbfm-
Gydyen omanmgdl ofocmndmgddgmgdobogolb ab-
hobbogore nmgabgdwe.

sbemmdgdathy 8ogda Jgdmboemo oym gohom-
Fonmemgabo @ Jghggme dyggdom, bomsg dgbs
3omdmdmo. ngdzy 0BGYdmEs Foggmmn, Gbogms,
8thyobo, mbagnn. FoFamabadab ggg, hmBgemag of
©egb 0Bhegds, 3e3heomgdgme bws gmgega-
g doob gém domom gothrmdgddy.

mabgenab bghBy sty dtobiomb MMl o@s-

800b0 dggbmggmgmdolag dnbepams, memtby ©d
35306l 0dkogzengdme. dgmmtrgmdol sGbgdmde-
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89 3ogmomydl Emiob bexmahgthen 3@ty
o Sogzoergdyee. gbahob ymemab 3o 2363aaadb
SOOI B96d80  opdmhgbognn Bopyemab
daduoemol 603mgde. 0dpGmobryme d@ds-
6o Bagmob Bagbmagol gotms bymab Hagbhoenbog
bAstrmdo. Gghromn doggdab sebgdmdo go ggng-
$mdoBg 80330603673b. J@hm 3ghos mod Fomgme
@ghob dmdamgda. stk d3¢rgma) mod Jodnodbob-
3960 byenab derdyemy.

oMY dbzomb Igtomeab dmbobengmded 33360
badyatbatmm dygbotnb ad08mygbads nymed. nge
g0l osgomgdnb bifoboomdrgam badgsmadobsy
b3srmdios, Gobog d@alihatrgdh Ned badotbdn og-
Edogrremo Boggogmgdyemols Sggenob ségB adem-

33k0gom, domoBrnmaaghe J3mass RO
gdb, GmA mabyemnl bytdy edpémebogme gmo-
3opate dotmdgda dazgmtnm aebbbzegrgdmme
©mp3°6Eomabash. ogn aogeeraderr mdamo @3
BgbgnoBo 6> gmgommogm, Gubog JgbFogemesne
3pgbsérgyenmdal gm3dengdbo sabhptglb. cda-
o genndaghn dadmdgdo 3o byenb aFymes Bo-
Fom3mgagmadab 30b30metigdeb, 3sbboggmtrgdom
30 - 8p3gbobgmdabe @s 8gdompmdabs.

608mbobmstha gmdibgmo. Fmdotrgonb BoB8mbab-
k0 Bpgdotgmdl Ladbkhym bagshmggmmBa,
obpmone budgby-pogebgorBa, obdabdob EBe-
godoanohadob bemg. Jmdotrgmab Abeommnon,
900 8g¢trob @admcigdam, Brmgob mbngob 1610 3
bodoeremyBy (41°34.926°N, 43°8.918°E). gobemoggdy-
o pgthebymse mb d369dtng dmihyaly. dogee,
Gmdmab baghom bogéhdy 700 Aghtodmgs, oo
3mRbos 338mbggzem, sbomaBgbdemmdab @GMU,
Bsgobhraemyto asBlapgBab baddgbodenm othy-
3630, goathigbamn badgdampdo Fopsthiod 2009
Faemb (Kakhiani et al. 2013). strggenmmgogtn goom-
bégdob 3ggas@ aodmgmonbes 11 6oggdmdmds, 18
badga¢bym 360B67mgdel Mmtdm @s 10 badatbo
(Kakhiani et al. 2013; Sagona 2014; 2018). 3m3mgg-
33 6 a50doodb Bménb agbamgdy bbgspobbge
©360367mgdols @ @m@3ab mabob Fakdgeme,
850 3mtob oo Bemdob ©gthagdog. bogdom Gom-
©05md0mes Badmgbo byembagdseaade, Hmdmadaeg

96n3obgmnliazab goblibzogmpds trmaming gaeb be-
bymdgdom, oy gméBoon s Bmdee (Kakhiani el
al. 2013; Sagona 2014, 2018).

3bgthoemnoby s baghebagmBn Goomgatdm-
B3emo 8gmnn RI0GNRES Jmdotgoal 6odm-
bobgmatanb bbgs@abbas Jpembatgeme Babaesb @o
ba3atrboEI6 dMIm3zxdgmme mEasbyme Gadmydea.
@nofogdgde s@sbeYMdh, GmI Jmdatgamab
Bodmbobematn 36 ogm EGMYBdame @ ob ohby-
dmds d3.f. 350 Famoroeb d3f. 2900 Femodmy
(Kakhiani et al. 2013; Sagona 2014; 2018).

dogmabmemgeyho sbogmoBolb dgmmeon 6sdm-
bobenotromeb Bmdmagdgeme @ godmygmogeras
100-cg 60dydn. gb ool bBsEbgdab, Ladgythbym
oxhdmadab, byerbaggzazatebs @o Jghimab Bag-
ogbols Bobogre, mdgemag Podybye Seagste
3dmhBEo. memmygen 6ndyddn Bmaggé amaeng-
dmeod 560-800 3sgmabmdméigoa. hadmmgmmagmn bo-
3o @odal dobogmob Jagnobmenmgngé LIgdhtrgdl
393600 baghom B08abe oggb, dogtod d3zgetise
8g0dhbgo 93hgm3) 336bb3a30dTEe @IGIEIdag.

BbFogemomos bade bodotbob obams. gbgboo:
badodbn Ned, bLodotabn Nel, Lodotbn NeB.

bodotdbo Med. og 603330 Nel aegdgmmns Ambhbab
d3o®0 Jorthgdcmst, 608330 Ne2 - dgummal Séy-
©96 @3 BadyBo N3 - Jgbgob daemab d303. badogy
bobob Jagmabmgnmaont bigditobogab @ads-
babaoorgdgemes Foffamabodob Anatab, gobbogge-
Godom, gojgel patob Bokygangdob bagbgg
(6. 10). dg3th0 2363y beadol 8hagcan, badgols
g3l 3g933genmds go 6o 3emgdns. bbgo bydpgbo-
695006 o0bnBBgdoe Satrgbab, Fogemab, ofagals,
Ggbob, trgbacnals, bydtgenob 3pateb Ssfpaengde.
éog Bgbgds Boemobmabydb, gb 33 bodegy Bo-
39830 ghm gatgaess Fotdmeagberra, gerdy
byBagbotrgme 3p3gn. Johdmdls Bogotrgaonsdsh,
poomeby @ gathpaododel gl tomeg-
Bmdo. Bogatagdomedal IBgatn  asbbsgymtgdom
Ib3omed 633mgbn Sggemab otrgda (603730 Ne2). of
39300 53tgma) beardamob gl Batrgaeng-
da. sthob Bgtnabo > bbgo bomgba Bothgangd-
crob 3¢:39t0. Fbeammee 3apenob a¢ydo agbaeads
@obAsBEpyob, cecemmb @ 3hagamdahioged
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Ihaéob otrggemgdn. gEmdngmny, Gm3 Redmo-
aaognn 33gbathggdn bodgymbagnmes (Duke et al.
2002; Said et al. 2002; Quattrocch 2012). dgngabo-
30 308mayggbgde sahyogy déyal yzsgnmob Bogyboe
(Miller et al. 2005; Papp et al 2014). othgob Bpgtaal
dotygzempdo dbgazy dbmenme Sgpeob ség3a stal
©ogogbotgdgera. dbmemme dgyerob ohgdas Go-
3mgba 653bof3gthob, dmbabols Foemngol, $0636Mal,
bgotngmmob Ihagn. 98 Iugbotagmd Gmmengde
3936 3045306l Bgogogh o oE8nI6N oo boyzg-
dom oggbgdl (Grosgeim 1946). n3dgdo 6ydlnfzgéwb
@abagde, hemamihy ggdtingena dmbhbyyme (Gros-
geim 1946). 3gmeag 60dnddn Jogoos Fotdmeag-
60gmo bbgoobbgs ggndtab bdmégde (byé. 10).

3Gdommnbmenmaagho boBmgdoed mBobotigdh
@odaab 9gtrgbob Pecrpogde, gobbognymtigdom o
bo8otbols dotnmsb smgdgen 6ndnddn. gb gogpe
30 0398 Bghyzgmgdb, (xmd dngzoengdymn batg-
60783 ogm (obagbgdgene (byk. ).

gy 60339830, Gmdgmog Sygemob sGYEbod
209dene, Jbgass bamgbo Batyaenmzgbydab, bbgs
bogggdo dagmobmgbgdol 83960 @S Gahmemaggdo,
Gog gmggmmgol obgnogh dygbotaggen bogggdh
(3960, Bbagmggemn, 3F3s60¢mn).

89630b daemob g3g8 omgdym bobgBo dg3tno by-
ob dmdgm, Gmdgemog Hobbogdenob o6 Lyoe-
Gob 6o8mn 7BEO ngmb. ot0baB6gde Bogtobay-
60 bygenob dm3gmy. dpathy Gommgbmdam byenal
d3mdgmgdn Bodmgbno obggg Intriggem s Bgmeag
6087379080. gmpds Jggbatrgms g3nmytdnbo. smo-
663600 8Fgtgdab dybabgde, Bsma 3emebiabgdatn
HaH 5100 ©d Bmmamaogho gdaegtdobe. dgethy
Gomogbmdnmos Fohdmmagbaemo hyndgdols ©o
bbgo ggblabbtoobgdal 8nathmbodmgdn, Grog ads-
87 89hy3gemgdb, hm3 doggzompdymo @onthdams
33096 398meamdeBy, o6 sty goBogbymBby, hmps
bogogol godm aFgcgdls o H3ndgdb oghnatn go-
8o o6 Pbes 3gmbmmom.

boBodbo Nel. 58 boBotrboob badn 6ndgdo omg-
denno  Bogzommgdymmal dpganol séab Lbzomob-
bgo 6oFoemo@ob (603. Ned,56) o ghamo go (60d.
Ne7) Boyasengdyemob gagee Jomyhgdonb (hoh-
030006). dommobmenmaagha bdgdhto Jomegbee

dopotng. gmmby 6087830 omgenagmos B42,
©0 8gbymgdn 3o B75 Jommabmdmérggo. Ne6 bobydo
633m3600 699 JognobmBmtga. ogog bydagbotagos
Amtrob dg3tns Fofzmabgdal 3hatab dothpgemg-
d0. EMBnbotigdl godzn, mydus Joemobmenmzgant
b39doG30 dmnbaBBgde Podthogn Lbgs bydygbe-
Gob g, gbgbos: @3os, g@aEGM, otyn, Joge-
o, Foggae, bgbome, 30gthgbams, b, gagbzo,
dgemdas, 8ptagebo @d mbagma. Jothdmdl mbagnabs
©9 3ogbgnl dphzéanl Botrpaamgdo. thog Iggbgdo do-
mabmzbgob, @mBabotigdh bmkdmal ©d Fopohy-
ol Ihagéin. Bogotrgdocadals dhgthob Bathgzengdals
Hmmo 33 badahbBo deot sl 36ad36gmmgsba.
3y 3dGmgogodol dhzgtns oby 393G, Gmamby
Sgmerby  LoBokb3n. Fatbdsboyob, momogmb,
33086G1-33gaob gBobo o bbgs badgyhboenm dyg-
Botaol Bthgatin o b3mtgdo dsgog dbmemme B
mab 96930 33bzegds. 3mebadbgds Fodhege bagzg-
30 836060 3ol Jotrggamgdo. gbgbas: gogoema,
mbogno, dognds, 33530, bmGdogma, dobdotn, 653-
bofggho, dmbgbob Foemngo @s bbg. gogbgab, ot-
gobs, mganb, g@gednb, dgengdaabs o BgzgGhbemols
06bgdmde Bggemob obg8e omadpm mmEbym
608mgd80 Fgndemgde adooc dabbbol, Gmd dogge-
amydyane 336bommds Rodmmgemnemo Jygbo-
6900l gmomob, yzogoaal o6 mybemgdob bogg-
6no» (Mahdihassan 1986; Tashev and Tsakov 2008;
Demiray 2009; Adams et al. 2012; Quattrocch 2012;
Hayta et al. 2014; Alarcon et al. 2015).

36035emnbmenmgogto  Ba3mgdnb  gm33emgdbo
byaen bbge m3abgdgdl odocgdlb. mamgdol o6 oma-
608693 godgab 8gtgdBob dhogdgsmpn Pit@I-
30. emdobotigdl ¢303gdal BogembsBmgdo. gbgboo
om0 303060, 3mabobgdyhe hohggdo s dof-
Fabgde. dbmenme dgbgog 60373300 smBmPybo-
@0 g@yogtob dgbgbgdo, Gog ymggmogol oob
dbendgh magenls 96 ol dmEPIhgdl, hmAmydog,
bagohogpm, Bogzemadgmab nghode Bgpomes
@5 Gomog, bagstogem, 030 3ohog3zomydsdrng
0339599m0s. 3mnBoBgds 39Batrgms gdn@gérdabo
©> Gogmemahgdo. dgaty amEaBmdnm gogbot-
©950 bmgmb b3mérgda. 633mzgbas bgamalb Hodbhe-
ol 339603y dmygm, dom Bmdol gotpobyg-
0, gnghizo ©o Boghobgghn. 3gbgmg ©o dgdze@d
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boBsBo B33mgboo JoéuBadgeme Joob 33gtabada,
6xmdgngdog 3amoaeb o3 g3a08) JBhm KT~
GoE 3 dhab gobboBmzhyenn.

bo8orhba NeB. 38 LodsérbBo smdmhigboena Nel 333-
enab Bogmogbomb smgdgmnd ghme bobyo. dobo
JaenoBeemmangto bagdhto ok stwb abgon depa-
@060, mamtng 838ma s0BedBgme bagdhgde.
bg3ag6atgmvgeb §3¢3omBo Badmabas Bbmerme
FofamgBadobs o gopbaob Bpatb dofegangda.
daemobmabdomab 393t brhdemab 33360 @
bbgo gyendatpee Bxhggemmabade, GmBgmas
30306, 330 EIEYEmdab 3o8m, agetwdmg 396
3960boBmate. JoGaeed Fahamepagbocnn depo-
6o, Bagmadnge dogndoemd, 3erphe dor
03em3bgde, B363og0, GxmBangdap ymageagob
benagh beodenggenmbdob. atob 93hgm3g Bagatr-
Jocnodob, 3atregadodob, doemdob, Faffadyhob, 658~
boFagtebe @ goGLdsbrglel dnagha.

31335em0Bmgmmaanhn gmbogogdob s3aa8e d93-
6o 33hpaemm3abgdab Gopmematode o gobgbod-
@3thgme bab 3gégBab @IIFzatn Bwdgeenyde
hEgd0. 50Badbydo Fyoendagbohy mebmamo-
20emodob 6:3agda. 030md, bogatgene, 30480~
o badBacggemm ©s6e36Ymmydel JBES oymb, @9,
thmamerg Hobb, Bgzomgdamb bemédanggyeneb go-
@I H3hobgl. shsdsmobmenmaogt BaBmgdl
Bl BodmgBoo 233y goBoatrgon dnwat-
8absn, 03kgorgg - basmab Bagdbdeamabs @ Bogmol
dm3gmgdn, b Boghobgat byemeb dmiyme.

bodgpHbgcm exbdmgda. 3b6dbgen 63dmbobmoéBy
SognaBesmmaegdee Sgbfeammecnns B badggébym
oh3meb smgdamme 21 Badgdn. Ludyyébgm mh-
Bmpdab Jagnabmenmgagn bigddtato @asbecnas
0uaMadey (byh. 12,13). hmagmeng 3bamage, bigd-
Ggdoborgal edababiosmgdagmad brathdepels (Trit-
fcum) gty > bbgs bomgbo Bxtrggenmabadob
(Cerealia) bodotdg (baé. 14,15). exhdergdBo, bt
demnb goths, Bedmgbes gyl (Hordeum), ggbanbo
(Panicum) o 33tonb (Avana) datob utyzengde.
3¥opss FomBmmagboemo bmhdaab Baagbgdaeb
barhgaoems dgabuatipgbob kagtm. gbgboo: Bogago-
o (Polygonum, Polygonum aviculare), Bogytago-
o3> (Chenopodium album), 556330 (Carduus),

bastmgemo (Convolvulus), cogaene (Centaurea),
Foffadatn (Fagopyrum). sks3senobmgnmpoyd do-
maSmBeiteggdl Bménb S93éos Hghgdabs @s dyo-
3900l B0 3tamb gm3ngeme Badmydn, Botggenmabadals
gogmenoggde (L. 13). sobsBndbagns, HmA mom-
g3ab gagemo bagytBam mBmb datido dggén by-
ool oemgogmols Serd . gbgaress FotBreagngm
bemgm ammmagbob bimégdo. mGamgdab Jogrnbem-
@eaghn bIgdehgdeb 39t ©aboeyhe 3mbs-
803900 Amygabagnns Aggbl seMnbmym dgdenage-
@ngd3o (Bitadze el al. 2011; Messager et al. 2015).

bodgaabgm mb3m Nelh. gobboengmma mé8mb Jo-
obmepmangt bigde@gddn dgatns bmhdenabs
> bbgs Joemtytrgme Bxtagenmgbadob dpaate
© 030 8y3ma Bmygobogmo m@Bmb doda sogdy-
o Bo3gdab b3gdhgdab sBsenmaagtne. 3Bahmd
figg Anagndemod (eo30ba360, GmA gb mEBm bs-
977t67m ©608b7ydobod s ng brhdengyme-
3 0Bobgdmeo. bmhdenab 3thatob Jg8sceagbanmde
b3ggahBo Bapaenad. othab S3thgmag Jatab, 330g0b0
o bbgo gymbptgeme dotpaammabodel dhaote.
333605 brdenob Bamghgdab baknggemyde. 363a-
emnBexmman 187000 @MmBeboahidb dxtygenes-
6ad0b gagyemogade, Gmdmgdog bexhdoenda fod-
Bgbogn 380b 80 3trmBaB3agd8y Bagemncgdl. bagdsme
@0 GomEgbmdamss FFgtgdabe @ bbgd @ndab
BemmBabagnal 6o3mgde. Ygbadanemw, gb shab beér-
¢mabs 85369090 berderb - gbgneratrdgemols s bbgs
@gbboblithasbms B33ogde, Grdungdng bmédogmb
380069396. s3er Nel5-3o sgden L6330 omdm-
hoBaemos byenobs @ Boamob demdamoda, godgebs
@ bb3o gtrgbob dutrgBdedyeme Pet@gde. 9339
633mgbns g@tnbagemab 338d3emab 6odmng.

boBgyobgm cxbdm Ne3. gb mG3m Jgogtaandy-
69 ™daggeBas gombAngno > Bobo Bymo bobyeb
(NeB) omabognmaoptn bdgdihada gbasgbode
o3, N5 biggatgdb. sdog dg3t00 bertrdemn-
b @ bbgs gaendutyme bmédenggeeb dhagte,
3308 mM3mb Jagme BoFoema Lbgs Bedab bagd-
Hgd00 babommgds, GoEab agmaE ok Jgdm-
6obyera 3gateb dstugengde. sBopedeg of b
depob 30300 Séageny obg dgats. tog Bxgbyds
bencdezob goBgdols bohgggemoms 3aaob, obobo
Ssebormmgn binged3a Jebgsess Fomdme-
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39baema. sGodsmabmenmagogto B33mgdol 3mad-
3enggbog obgmas, Bmamng bddgntbam mEAm-
3n, boog bmédomn abobgdmms. MInbatagdl
ot3aemmzBadab godmenahgdob Momoobmds, o6
staob bergm genmdgbob bogbgg. gm@se s3hyegy
Boggemob bmgmb - bmbsdoob bdmégdal Gom-
©gbmds. 5mnbodbgds Bmmemmaogdn Bsbomog.

bodgabam midm Nel2. ogn bobnomgds B58mgan
030bg5000: bmGdagnmol ©d Bscmb shbgdg-
0 batagzgmadaeb dhaatn of dg3tn oG otob, myd-
35 50BnBBgd0 08 bathgggemome Shathel Bxthgzeny-
¥0, Gmdengdog 0Bhogds pBegdbs o boboggngdBy.
9bgbos mtol datys, getiogedede, gahbasbrgase,
30z0mmdotrings, Bogotagomods. adeb, Gma gb ;-
e boboazy B ymgemmagm, HEsbhzégdb bmym
3epmdgbob bdmtgdob oo tomeobmbag. dgatns
o bpenob @0 336gbBmatagen odbtoenab dmdym,
Gemdganodng obyag 653030106 gt ngbo Faghoeme
™63mBn. ozg oabndBgde bemgm bagdmBondab bdm-
hgdo, Gendgenog 0BGegds HagdbheenBy s Senol Job.

bodgpabgm mde Ned. gbs 3y 3obemoggdygmos
Joghmghy mdagdhBy. Somebmenmgon® bgg-
H5080 @mInbatagdl betdangaemol dpggto. dg3-
400 boardgnab botggagmoms dhzcrob ataggemgda.
bemgm genmdgbob b3mdgdo baghome o6 smebnd-
6730. 3Fgthgdnl BaBmgdn gofgomos Fotdmeagba-
. Bommom Hobb, GmI gb mH3m @Ybdgombo-
69d®o ©d Job8n bemtdogno ababgdmeo.

bodgarabam mkdm Nel7. ogn gombhogmns dghgoo-
30t md0gdhBy o bosBamBm Bedndn, mehgebymn
tiathob aothrs, BabBatbag Bogagh. dagmoBmenm-
803 b3gddBo dgatns Fofiamabadol Bnatol datr-
33900, MInbothgdl @odan o bmdo. stal oa-
pom3g godaob Bgigbab Bhaggesrathe YiégEoda.
393600 Botgaemmabgdnb gohmenohode. o Badma-
Boo beatademals Bzl Botaggangdo. ol bmtadenal
Baagbpdob bathoggemgdog. bmym gepmBpbol bdem-
hydo 8¢ 00bnBBgde. s8ahmBag Bnazndanno ogab-
3360, HmB3 mhdm Ne12-8o bmthdammo 0Bobgdeos.

daogeonb Gobograbs @0 baerbogdgegol mbge-
63amn 608mgdol Jogmobegnmgayho bigdphgdo.
Fobodpgdety Bsdtmddn gobbognpeno 0gbgds 0d
byoo gatdaob Bogmogbo, (mBegddng yagemeBy

39630 EdEPmo Boboms smdmRbes. 8mygobagno
0gdbgds satgmzg bymo bgebogggagal mégeby-
0 b6odmgdn. dobomo gothgnbo smAmRbeo. 3ebza-
bagnmor gggeme Fatdemal dobogmab bbgoabbgs
b3gghtob mogabndndgdgda (byé. 16,17,18).

wadge MNel. gb gtae smdmbigbognns Bgmmby Lo~
oogbBo.  Jomobmenmaon®  L3gdhhBo  Fobdmdb
FoFamgobors  Bpzgtn. gobboggmbgdom  dggéns
g0daabs o beagab 3nggto. Badzol gl Gom-
©gbmdd Bogmmgdno. Badmgbos satymazy Fogyameb
o6on Ipatnl Bstoggoemon. dognobmgbgddn mda-
Botgdl baamgbn Botpammabada. bmkdemob dhzgtn
dodod, ety §3030b. Joaa@es Fotrdmmagboare
8otgemmzbydol gobab batgggengdo. otrodogmo-
Bmenmgogén babosmnb Badmgdamsb gbgamos Bsth-
383m36700b @nhmemoggde, bobadgdgemo s 839~
Bothgon  gdnEyhdnba (L. 19,20). bmgmydoeb
330y Gomegbmdnm sx0nbdbgds gemmBgbo (L.
21), 35ghemdazBo, boggmoab bmgm betrpotos oo go-
E3boBmghgmo bmgmb bdmtgdn. Badmgbao Fysen-
Jggbotrgon (@obmgmoggmodo) 6a3mgda. @ogag-
botms byenol gagbhoemob dmggmg. Bmmenmgogdo
dobognd  3orgemod Fodmeagbagmo. omabodbydo
Fotgdaby o (B30dgdob 303060, JemaBinbgdgte
hotggde, gdnmytdnbo (byé. 22,23).

3agdgmmo Ne3. gb goengnto bymopo Bodmgboo
90,7 (00 390ty PO6deb BngboBy. dogma-
Bmenmanato bdgdhthgdo ooy oby dpaotne.
bg3pgbotrggdl Bemtol ogog mabahgdl Foffama-
Bgdab 3hatnl Bathgzangde, aobbsgamtrgdom - god-
30b. 26odatn HomEgbmdom 3@0BadByds bemgabo
o bodgol dhzgHn. domobmgbydBo dg3tne dot-
03mm3bgdo, Gmagmtg 39argtn, aby JoEBIOT-
. ool beatrdamol, Jotobo o 8ztnnl dpggtan.
36dmdb bmtdomo o 8ab Bamgbgdebogob @ode-
baboompdgemo bathgggmmagdn. stedommabmenmang-
Mo 653;gdnob dggéne bob Bgtgbab Pabgegde
o Jotggemmgbydol godmenadgde. gmpos bmgm
amemdgbob bdmégde @b Bmemmmgaghn dogtrmbed-
ogdo. ol bganob dggbhoemols demdamgdo.

b33gnG6gm mEHImBo smBmhgbamo dgatay Bmdals
336300, 08 ol 3omobmenmzoné bgd-
06080 EmBobntigdl gyanhyGyme Botparma-
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6gdn. dg3tns bmédmmal Bzl Gommybmds.
b 036)M3n.83haab, gathabo s bbgs bomgbo
Bathgammzbodalb dhzgtn. Jatgoees Foédmmag-
Bogno beGdmab Bomgbgdob batrgggemgdo. doe-
6086705 Jagmodyhob, Bobadsemndob o bbgomabbge
3967baBrmatgeno agedkab bmégde. bydggbety-
@0 3373590 3o6Hdmdb Fofgmaeboms 3pagho. sgog
3otggmo mBobobhe gndgzes, dgmey 3o - bmgo.
Badgab, mgonl, gogbgob dghathnb dotgzmgdo gm-
hoo. obognols 3h3g6n Pedmomgmmogn Jggbotrgme
dhaénb dotrgzemgddy dgpoo.

hadsmabmenmaogdn  BsBomgdel 337980 dg3-
God Aothgammgabms  gopmenopgda. bl Jo-
o0 mgthmgdab F3tgEode, 90nbedBgds dpgbaty-
od 930yt acba. Johgomes Fohdmeagbnmo bab
9961g60b, oo Bmtrob @odanlb Jsérgegde. bmgmb
bimergdo ©d Bmenmanghe BoBegdo gm@se. 8g-
@atpdam Agphos boemob Badbpeaolb dmdamgda.

306390 Ned. dgomy o AgmpthoByhg mdagdHadl
Jmthob BEndathy mc3m Ned-3o bodmgboo cnbab
$9639mo Ned. 68 §gédanab BagaroghBa Jognabm-
memgogho bigdhtgdo gamoathame dxbuameng-
Bgdols bogbgom godmeatfigge. dg3ti0d bmédogna,
Bgt0o ©o gJatn. 33bzeade 3¢m3g Badaebs @
bbgs bamglio dotygzemmzbadals IHzatn. Zbms dmo-
6036mb, ¢t:m3 gsdmoymgs botdemab Godpgbedy
bobgmda. gotgomes Focdmragbogno bmérdenal
gobgdob batrgggmgdog. aotao o8abs, dg3cand
3309tgdab - 3ggemab gbobs, gaemodydob, dothgogno-
Hob bdmérgda. bgdigBotrgms Bl EMBobatrgdl
@odgo ©d beaga. gmpos Bodgab, dgbab, gogbaeb
hathnb Jotygengdo. mbognal Ahzteb Gomegbm-
3> mEbog dgthno.

3ha3denobmenmgagén boboomob Badmgdag Jot-
30@d Fomdmeagbamo. Jomdmdl Botpzmma-
6700l gogmennhgdo d bob dgtgbob Pitgwmgdoe.
3e0b036gds Fyomdygbothggdo. og 6odmgbes bmgm
ngmtnbol b3mégdn, Hmamgdog bgbhnsb Jathem-
87030 bmédemggenl ibogds o 9Bnobgdl dsb.

bgemob hadbdnenob dmamgdo oty aby dg3tres.
8Fgégdabo o Bandgdnb BoytmbaBmgdn go 339~
ogbomod FoMmdmmagbogno. 6admgzbas gtebzgmmols
d38dyamnb 6odmag.

daodgeme MNe2. ogn smdmbigboenns gmythmdg-
69 Md0gdhob badggebym MmEImBo o dobo Bna-
mogbnb doemobmenmgagtn bdgdotgdo mamgdal
abymnggs, Gmaméng Badme gobbagngane bLbgs
$a63emgdabo. 35360 beréademals 3hzgée © ogog
9503RB30 berxtrdenals 08603y 3030l sabgdmds.
Badmgboo o3tnm3ay Bgtanb 3phatinb Botrzgengde.
3oy Fokhdmmagbomo bmthdenal Bomgbyg-
dnborgnb odabobnomgdgamn bathgagangdol Ihag-
o, gobboggmtrgdam EnEns Aoghapgemeb Ahaénl
Bothggamgdal omegbmde. 30nbad6gds dhyab 330d-
dab bdmgda. glgbao: aggaob gbs, Joanadyte,
otrgaamagys. 93nd asbglodmatgenn ggedgdal
bdmergdn. bgdggbstrgms ganmn Fothdmuagboenas
FoFam3badabo @s mbaemab dhatab Botryzemgdoa.
©m30botgdl gndzo oo bmda.

361030gmabmemmany® 693myddo dgzhine bab Agéa-
dbob Jaérgbgndyeme T3Ggrgde o Jokpaenma-
Bgdal gogmenapgde. 3oGadmes Fohdmmagbogmo
Bmmmmaogho dnjhmbadmgdn, gabboggmégdem
30 Fabgdab 303000 @1 Jemobdobydate datrgy-
d0. 633mgbas 9atgmag hhagnal 3gd3gnnb gtaab
2309h3abo. beagmb b3eérgde (aenmdzbn) @ Bad-
byoanal dmBam gmpoo.

bggrbogggoggbol dsgnabeenmgogin  bdggeda-
dob @obobasmgde. Joemobmenmaoghn obognaBn
Bogotad gdabo bgembogdzagneed 3midmzgdagem
3obognoBy. Bodp3n Nel,2,34,6 Fohdmomagbl od
bgenbagdaaggdel mégebyem 6a3mb, GmAndag
3mdmggdamn agm dgmoby bhddhathab @aco-
OmpnoBy. Bogéd ob byamboggasge, boamobog
segdgenod 6odzdn 5, 0dmRbrs bitadhads NeS-
By (byk. 24). abogy 6@ omnbodbmb, Gmd mmbe
603330 o@gdgmos Jo@edo Bmdol bymbogdaezg-
306 > bodydgde 5,6 Im3mzgdammns man Bem-
3ab bgenbogdgeggdaeb. sbogmaBds ohzgbo, Gmd
hatab Botpgengdnb oo GomEgbmds Bodmg-
Boo 03 byeboggdaoggdnl mtaobyem 6o3myddn,
6mdmgdog 96@gBodob Jobebasbos @edBamydgmon
(603. Ne1,2,5,6). 03 37mgobgtn FohdmBmdal gzob
390R60d 7o3G30 tdd gmtin, Gmdmgddng hetr-
o ob dggbotrgaemn 6oBmgda, g byembagdgagdy
bgrepdmems o d38sgmadmes. mamey Jommabm-
manaé0 Enoahods ohggbydl, bydggbotigors 3m-
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6ol 3otdmdlb FoFzmgbydnl 3hztal dotryzangdol
Goe0gbmds, 3obbaggmtgdam go godgobs (Pinus).
dgmhy MInbobho Jogoemns (603, Ne56). go3-
ol (Juglans regia) got o, GIGOMPMMEnmZ-
Bgdoeb, GmBmgdoy mdog gmadspg® dotm-
39830 0BGhgds, 5nbedbgde: Gpbogms (Carpinus
betulus), gogbgo (Tilia), dgengas (Zelkova), dgbe
(Quercus), Pbtrwga (Ostrya), enogobo (Pterocar-
ya fraxinifolia) (byé. 25,28). dgatrg Grommgbo-
damos Foggema (Fagus orientalis), sthyo (Betula),
a9t (Ephedra procera), smyems (Ulmus), oggobo
(Fraxinus), gotrogo (Salix). 3Hgbstrgdemst smo-
608698 mbagnob (Corylus), 3gomb (Ligustrum),
bpdtganol (Rhamnus) 3ggéol Bobrygemgdn. moe
0bpgtghls Fohdmomanbl satgmsg mombo bym-
boggaogob dobognedn Bodmgbn hggnmgdéngo go-
Bab (Vitis vinifera) 3gggto (bpé. 29). Gog Bggbgds
dogmobmgbgdl, gb sange Jepdgboe dmemstns
©o 30b3o gobobedmaths 60-oy Hogbmbo (L. 26).
Begomo@ §odmdl bmkdmnbs @s bbgs boogbe
ohyammm3zbadol dpatolb Gompybmds. bmhdemaly
3%60 33068y goboboBmato gatnbe (Horde-
um) @ 33tonb (Avena) dhatob Batryzengdo, oy
bogbgdom dnbgdtngos. Jobaomss Fotdmmagbo-
o 03hgmzg bmGdmmal Boomgbgdnl batgzgeme-
o Ih3ghen. dgztns bodygmbagnm domabmgbgdob
3patol doggangdo. gboboo: 938060 (Artemisia),
@ohbdsbopge (Achillea), mopoegnem (Centaurea),
otdobdbogno (Serratula), gapodognabe (Valeriana),
30630t (Urtica), gogohe (Papaver) s bbz. 7o8-
$0g0d 03 3308kgdol bimkydn, mdemgdbag sbg-
39 9g3b bodznGbomem ;mzgabgdgda. gb 3o 08ob 603-
Bogb, t:md byembogdgezBy abgbgdmms Gimgmég
bogggdo 3bhmmadhade, aby Fo8Goge bydgghbomm
83g6otaggdab ;mgbemo, Bagmae oy 3xmo godbdato
gmowmgde @ ggbagde.

Jomobmenmgog®  b3ydht8e  dgztine  otods-
mobmemgon®o boboomob Godmgda. Jomdmdl
bm@degyemol Gohmanahgde ©d babodgdgmmo.
39630@50 Fohdmmagbomo bmgmlb bdmégdo, 3ob-
baggmgdom go - bmam gmmdybob. dgat0s o-
Ggomzg bab 8gtgbols phodgocytn gatgmgde,
Fathgdobs > @H3andgdal Bngcrmbim3ngme 6s8-
@pdn (bak. 27). 8gotry Gompgbmdomss Boggenal

bemgmb b3emtgdn, Fyoandggbotggde o byemob, go-
Boggnbs o Jogmab Jomgamal dmdim. gmpos 3yem-
3963¢0 ggtgmob 633mpdo.

8530barpady, 8mBoggdame badngg 337530, mdemgd-
8o Yool mdatrgmab BaBmbabematanl bamogbmg-
d0b boBggGbam mGBmgde, Jaddmel Bogmogbe,
bgenbogggoggdel méasbaemo badmgde @ badstr-
bgdol 3semnBeummaonto Bobawme, ohggbs, Gma
o0 bdgdtrgdab drde ghmbanting, 0dodhmd hmad
obobn obsbagh ghmn @b Joengmggmenmaant
3ntmdgdb. yzgme YgbFogemoemo Bndydab bydgg-
Batrgod 337830 m3nbntrgdl Fofzmabadn, ob-
baggméigdom Jo gadze o bmdo. gb 0ol 608Bogl,
6md gobbognyenn hggombob Bamagmoe dmgbdo, bs-
©3 b bydsemdghn s smdghn dpgemmgdos,
d3.F. IV smalfanggemols 3gemthy Bobgzethdo Fofgm-
36730l Byno ngm pogatyene. 88 hygdo Jpbothygzeb
bobom Foggmoay nBéhgdmee. Fsmomdmal ¢hygdo
33080 Bothgoamndoy ngm gagthggamgdamo. JBG™
odoen oanengdly, MG Jobombgdls ©o bym-
39980, ooy Jotn s bogogy 3360 s0Fg3ms, 303~
Hpgmydamo oym Gsbhmmamomm3zbydo s bbgo
bomdm3mygetrgame 308gd0. gbgbes: Ggbogms, §o3-
Ggbagms, 3ogbgn, dgbs, d3tysbo, gbtgo, gogowmn
@ dgendass 3o. d3004080 mbognog Pbme ymgagme-
go. hadmmgenogmo 83gbatiggdel Shgato Badmgbos
g39@mo dndol measbym 603myd3n (Lamoglm, bo-
3otbgdn, atdgmme, bgenboggzegn) s §mdotgmab
3n0dmyddn Gotomamoxmmzgebmo Babger obg-
o0 (hy) 0bbegdexe.

boodmdmggotpmn  hyob  20330b  3Gbgdmdob
aabhatdl obgme a308¢gdn, Gmamtbogsd 33~
anob g6d @3 gogmodyhe. Gmgmtg 9330 dmnbad-
6o, gb ™o agndco ogb 0BkEgde dbmmme
8ol Fobo > o Jommgdab gotrmmgmognm-
396 ¢hypgda. d3.§. IV smabFengpamal Sgmerg bobg-
35630 bmgob Hyob 3603365mmz060 Gotmmdgda
Bmpom gemododols othlgdmdals obhghns. mgb
bo8by-3030bgmBn bmdo Gotmme 5¢s 303ME0"
emgdgemn, GoEaeb 3035 3BGoemo o gmbBhbgbhe-
g, of Bodgo @d @odan IBGM bitrmdl.

23330000, Ragh Bgagodmns mogobgbom, hmd
39bbamgmo MMl dmbogzgmBa gbbgm-3o3o-
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bymBog, EE)3s0Eam®6 Byestydom, 3ogemy-
dom mdngmo o bradnem gemadogn aym.

bfmhye byembogtyema gemadagato dothmbdgdol as-
3m Bofocndmd8gmgds of bogdsme ddenogtn oym.
2389 80330empdl 30 ocrm badgghbye méBmg-
dobo @> $aMdemob bo8kogmg, sdgm FgBmdhy-
Bogno obaemo. cnovgBob gzgeme §963ambs @ bo-
399530 1a8mnddn beardogmn agm dmenglgdgemo.
ab gogddn, ¢xnd oggsangdaenbag 3o Fatrderom bmé-
dagma Foohobgls, Bogmnogdl admtmobogeme dmbsb-
engmdob dhorognsdy , tm3gmmng domo badgébym
1553300Bmdals bobnocl sbsboas. 3sdmJamanmas
sbogmod ggofizgbo, G:md gabboemyen datahméne-
87 oomgbgdmes berddenab ¢03gBdy 3030, dm3-
#5930 33thna, G030, Joho @3 bbgs Jaedatyme
ugemmabade. ot ool gadmbagbyeme, Agdsmym-
33bag 3nbeegawbab- dogoamlss o ebognl, Bgbodenme,
byl 306 boggoatr dopdBng gtm3dmbob.
basyboggaegeb mgabym B33mpdda 6dmgbo sgen-
Ga6pemo 3oBab 3pagka G)gembln 8g360bgmdab
Alsgdmdab 33a3g60omag 333memande.

36n33gmobmenmgagén 6s3mgdab BgbfFoggmal bo-
@398y 3ddmatyzs, ¢md Fbmenmee bLadathbo
Nel-ab (mdogdde NeB) Boggoengdame ongtdoms
BoggbyenBa, Gomadb of domBy dg3¢00 BHyodgdab
3n3hmbadmgdn, Gm3gmas ogdogtn oy bFm-
e Bogbymans. B303pda badatb3a gbes Aodgm-
ms 03 bagbgdb, GmBemgdag doyaomadymb Res-
hobgb. baabhghglie ab Goghna, B3 dgedgdo @d
Boon Bs3mgdo hzggh 3ngé Badmzgbas mobadymtmgy
3®080060b bydmbbs s ®3sdo (Bitadze et al. 2011).

Nel badotabab Bogzoegdymab Bogbymdn mog-
Gdommaob  o@obhgdb satgmgy dsemabmmm-
3076 bdgdh™3n 0d 8ggbotagms Ahatinb sebgdmds,
GmBengdog Bogbymdn ggogab. bbgs bodotbgdab
8obggom, Boggaemgdaemo Fanab gog byBmbdo 7b-
©0 Eoggtdogmom, tomadh dom bigdhtgddn o6
Sthab omdmbgbomn nd ygbotgms dphagte, Gma-
gdag BogbymBo yzegaemmol s, Gog dmogeéos,
8™ h3ndgdab 6aBmgdo.

Ned  badotabab 0oy Swdmbgbogne  Foddo-

30 @odgob bob 3gtrgbob Hoggompto Jztomgde
3mfamodl, Gmd dnggomodamo batyggmBy ogm
Immogbgdnmo.

bodaébyddn Bodmazbn byamab Bydbhoeemol dmg-
3m9dnb baydome e GamEgbmds Aghyzamgdl,
6md dogzomgdnmb hogdnamb dotbogwbyb. bLg-
ol dm3ymgdab 335habmds PG mas, BoaMed
3mn6086gde ggtmo dmymyday, dotdmdb Bog-
Gobggéo. bodmgbos pte @ Fotmobggho
dm3ymgdog. dbmenme badotb NeB-3o skl oe-
dmhgbammn Bogmab dmdjem.

Mo Iggbgdo Aoboenadn 633mgh bmgmb bamergdb,
nbg@médogoyeno 3odmegs bemgm genmagbol Gom-
©6mdab Bohggbgdgemn. 08 mGAmydda, Lowog
beademggemn ababgdmeo, dg33¢0s bmgm aemmadg-
bob b3mgdn. bodgyGbym mtBmgdde dobo Ldm-
6pdob Bothgdo 8006036gdL 03 AmBgbhBy, rmpo gb
mt8m baboagg mG3me asmongge ©d dsb3o dbem-
mm® 633030 @O gabombato daffo agéhgdmmo.

bmgm Sggméobob @ao GamEbmdo srnbndbgds
09 §7639endn 96 bodgncbgm mG3maa, hmdgendag
bemtdmgyenmds abobgds. gb bmgm mdab boboom
2PBEgds bmkdomb o 3nb batiabblb ogotgbgdl.
260 0oggob obeg, Gm3 0xbedbgme dhmpgbe
303obathymdl bmenem Bgbhnob gemndoghgt Ja-
6mdgd3a. 33G0adE, beagm 3namtobal b3mtgdnb
©0Ea (ImMEIbmds Bmgom gemadagab schbgdmdab
30003 060 Jotgo ¥hagdabhno. 3eFomdmgdgmyg-
3ol 36rbgdmdal gotan Botragtns Bndydgddae dock-
33mm36g80L  gogmmadgdab, Boma ydimgdabs
©° gmaemgdab gdeytdnbob eme Gomegbmds.

396035bgdgemo  Jagnobmemmgogtio bdgdhtrgdeb
bFmdro @s Db abhgdIcghogaab gmbhomenals
3086om, dygaemgdgemnd gobbngngmo Gyaombols
®06s9gEm3g Boomagab, boghgdabs @o bbgs bobals
oboemygdgdol Badydgdel BgbFogemo Fmdobrgonl
Bo3mbabematanl Ggtadmensdy odeb oobowagbowm,
@7 hmame dobobgds bodymtrmgy doanabmenm-
a0k bigdoHodda of sGbydpme EEIzbEyme
3060TM0 © JommhItYme wobeBaghadob Ipgbo-
G7ermds. 08 30BBoom, BgbFogemngnno Basogab 5,
bagLob 2 s dambals 1 Baggenals 6adyBo.

og ggbgdo bogbgdl, domBe dmdmhbos dpatnb
430l oo Gommybmds. dom 3amabmenm-
3076 bdgddedn Jomdmdb domobmgbade. dgatns

30sT0h0 obeammabadab, JmanambbBadal, 3sgo-
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6Oob, gmenomb, 3athbagamageb s dyob agedty-
dob bdmérgdo. baghgddn odmhgbognns badmghgdBy
26bgdgm batyzgmo Izgbotgms dhagtn, Begoma-
05, [©ngn, I0zoemdakngs, boto ©d 8og60.

bogbgdab b3gghtol bydggbothgms sanmdo dgatns
@ng3obo o bodzeb dhzghea. sbgag JoGasmss Fot-
3meagboeno 3gbab, sthgobs > mbagmals hztab
Bothaangdn. Joemnbmemmgog® bdgdh™Bo bogmy-
30 360336gemmdo ogab bmdob, Bntybal, gogemal,
Fogemab, 3hacnl detpzemgdnl Gompgbmdob.

363omobrmmaagt 6o8mgdh Bmtnl Fotdmdl
bogbob dngbmbimdgme BoBmpde. dgztns v3-
Gyo3g H3n3gdabs mo 3Fghgdnb dgbgbgdo, Jemeb-
d0bgdato hobggde o JocFgbgde. smabndbgde
RéaBogmols 3g3amob goGgemo. otgmy by gmpos
Bogganabo @o bbgs bemymb bdmgda. Bgotrg Gom-
©)bmdomod bab Jgtagbab Petgmgde, Fyoemdgy-
Botaggdo o Bobhopahe sdgdob gobegde. gobbad-
m36mod dbgemabs @ sbggeme.

bmamby 9330 30068086, Jmdatgomol Badmbob-
By smgdyemns ;bedgmtimgg Bosmagol byme
bob3z0, GmIgEod Imtob sa3hgmzy Fobdmdb ds-
obmgBndnb 3hzgtin. d3360d Brmamtyg g3oemyto,
oby JadpeEme Jtzmmabde s Bamgbgdal
bofgagene 83gbathggdo. 3@obaB6gds obmnsbgda,
bgemo, 938960, dbhHe, mmmab dothgo, @otbIab-
©a30, 6otn, momamm, badgy®o, Bogothgasmsds,
3oGbanmbobo, dogopgens, Hahmbbgde, gotomb-
Bgd0, @yébymd ©d bbz. bosmazal dsemobmenm-
3096 bgdhfgddn sbyzg dgatkas dyob a30dtigde,
3960boBmgho Jomodyhe, 3656l 3B, a30dkads,
33gemob g6o, othgoemagho, Foybs, dmab Howybs,
V60l 330360, Gmamég 1339 9006086s, Jmdaty-
o0l Bodmbobmmatby dmgdgmo @ godmygmagy-
0o dérmboab Bogganob 6ndydo. Bob 3ommobmemm-
a3npt bigdhh8o Fomdmdb obygg dogndbmgabada,
m30batgdl 03960bs @O 3gemyce Jotyzemma-
Bgdab 3h3ate. dg3thns dathgmgy obsgalbaatrgde,
gmmom, 3poggems, Fggpmodéoge Bopepgme.
26@0 5006086mb nb goghog, hmd BszgmBo mam-
g90ls oo othals 3e8mhgboemn Byob gzedhgdal bdm-
ydn. bydggbatgms Bmtob ogog dg3thns godgnbs
©o bodgob 3hatob Bothgammgdn, Jotasmos Foth-

3meagbogno dgbobs ©d mbognab Fhztob Gom-
©96mdo. oérgabs o Grgboemob hgghb sépmy aby
860336gmmgabo s@anemn 73og0s.

S0Boboody, obodgrtmzy  dsaobmenmaontds
b3ggdingdds ohgghs, 3 3omBo Jotgo dolsabs ab
8goBotrggenmda, headgamog mab 393tHa0adagmos
dmdatrgmab doredmgddn o Bmgomar dglbyemBo.
3 3o0mib FaFamabadels hy, bamog ©mBobatigdl
@0d30, 8sb80, (mameay dnbathyggn, badzo 1 bmgo
0Bogdo. 3Gbgdgmo byhHoma Babdow sobsbo Gm-
3,6y bagbgdob, oby Booagels bdgdhthgdBn. dgbbyg-
mob hyob 3oboggdde dstrmognos dgathy GromEgbm-
d00m, 3o3od oBéhmgds Bamomn Bamnb Bgbs, ;gems,
Fomoemn, séagab by, dpthysbo. udmmgemamo ygaems
bob 3pathols dathpaemgdo Badmabos Bgbfagumomn on-
Badgmthimzg Jogmnbexmmaa bdgdhgdBo.

Booogol  aMddsgmobmenmangtn  bigdhtgde
933000 gobbbgozmads baglnl bdgdhtrgdabash.
60039080 §363mdb bimgmb bdmérgda, Bom mcnb
393600 Boggmob bmgmgde. smnbodbgds dz¢go-
39 bmgm ammdgbo @ bmgm sandgGbatns. abogy
35630 Fohdmmagbognn bob dgtgbob dotgb-
doyemo etgegdn, dugbotagame gdnmghdobn @o
Bo6aemm3bodab gahmenahode. g ggbgds Bmm-
mmaogé dobognob, Boosogab Jsenabmenmagayh
bIggdd8a domn GomEgbmds aogoemgdam Bagemy-
309, 3@ bogbydBo. Bgatg Mommybmdaom 33bamy-
85 bgmmobs o 30880b Jbmgagnob dmdim, Gmambg
B0, abg Foegdogne. gmpds sahmag habhe-
Hatn 9890l gobhgda, 8oghe8 byghomme o6 oénb
653mgbo Bobhohato 99300 sbigamabs. tog Bggbyde
3ddndbob  mmgabrgmm bodynGbym Logdasbm-
dob, 0go Anbrogab mamby gbogmBemgmdal, aby
80fom8mgdggdol. damnbmenmaay®o Sgommen
IgLFogemmaeno Bobogmals bogggdzgenBy, bomog b3gg-
H*30 bmGdangnerob Bhghob Gomeybmds dognash
309, 333mny3gme, A Emgbog dgbmGdengmds
Bogemgdom 860836gammgabns, ¢og bepmom 3ng-
bododgde bnBodrgaengh. o nogbgds gohdmaonn,
3m3deabthym o bbgs dmbhbgnemo.

60 3@06036mb obog, (xmd dznmmdtngn dmbob-
@gmdob 06gm»Asganm, Badmbebematioly sanmal,
dob gagme (Gocobydly, asbpmmo bupagbob gmy
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Bobggzomdn oomgbgdmmo byeme. gb gotaom sobobs
Baogagal dagmnbegnmaoad bdgdeBn, mdganBng
bagmob gl gors Bo3mgbes Sabo 3gatab dot-
33smgdn. b3gddtagddn onbobo s3tgmag od sbigdyma
8gdomgmde. Emgb mdatagmabe @o Bzgamab doegd-
B0 doGr0mOEU Jogomn O obogro bothmdb. dxmo
3y3atho JoéBs Boohe6s @b @ognygs Bs3mbabanatals
Gobgdol 0obedgmtmay BoseoagdBn. s dam-
oy Fgdapgmdels g3omn 3ohase EigagLaties Bgb-
Foaemoen dsamobrmmaant bigdatoddo.

bo8mbibamoto Bygdamotrsb ggema, gmdwbo Nelb.
6 Jgmenmaagha 3mboggdsdob Bnbgogem, gb gmt-
b0 @omstnmgdgmns Il smobfengaenolb Jnt-
390 Bobgatoo. Jsenabmemmangtin dgmmmon
B)30bFo3amoon Nel o Ne5 Jtrdengdomsb s8megdy-
o 30§, HommyPEsb mé-mén Bodydo - ghon
3363amob Johorab, Bgméry 3o §a6rdemob dofnmsb.
bagotrms 08 b3gdhgdol EadeeyGa asbbognas.

NeT gardgamol Bys BaFogmab Bofob bdgdeBn Gyob
0mg8g66adn aoanemgdoos Bogemgdes (29,2%), gowe-
(g dotxo degdyem 60373Bn (55,796). bydugbatrgoms
33380 Jmabob doé80 sgdyen 6037080 gogomgdas
Sronotns. ©EM@3nbatigdls Fodenab 3dgate. gmor
@m3oBogeb seebadbgde goybga, bogms, Fogg-
ano, 3bo, 3oaswma, Byndacmn, Sakysbo. Fofamabade
FofBmeagbaanos bmdob, gedgeb, bodgobs ©> ogacb
Ayacob Bxtpgengdonn. dphigbacipdh Bmob Budmg-
B0o bgom, obogno, badtgeme @ gBoEGY.

dagmobmgobms 33750b méngy 6n83dn mdabo-
6g3b Bamglgdnl batgagems dggbotrgms dB3ab
Bo6gmgdol GomEbmds. dégmy aby @odogmod
bercadanals o bbgo baaglin Bathgzanmabadals rem-
0. 58 337590 3o0bg FoGdMdL bemédogne. dogmo-
Bognmaon® bdgdhtgdBo omabndbgde dathgmazy
badmghigdals otbgdmdal obrogopmeégde. gmbod
9Bmb o Loboagggdab batkgagmoms dh3hob ot
a3emgdo. gbgboa: 3063060, bodgate, 938960, Eneb-
3000 3Gwgoandatmzs.

b3mrmgmbaogeb mkngg 60dy3dn gbgomss Fob-
3magboemo 33n3éw aggmob gbal bimeégdo. smo-
6086935 satmgg bbgs 3308¢10600¢ndab b3mégda,

396bognmdgdom gomodyme, agndéhgde, 39bpeb
03s. Eogngdbotgdyemas bogbgdab bdmégdng.

ymagbob M5 Jagdenomeb s8mmpdym 3afadng
3Bogmmgan®a 306mbBmAngégds Bgndhbygs. dot-
B0 ompdyem B03n3de (yob gemydpbhgde dgdne
(449), 30069 By@o 65FoeBn (29%). dntal bIgg-
H30 dgat0s Fadenab IBzgtin, Bgs 63FoenBo go
030 boghmme o6 smabndBgds. Fodmab gotios
dofdn Bsdmgbas dganganb, gcybab, Ggbagnals,
$0atgboenol, dygdmel, méedaob, bgdhganab,
@a00b 3hgatn. mtngg bnbi8o 9¢06adBgde oG-
bgal, 3pbal, @adaal, bmgabs @s Bodgab pztnl
otrygemgdn. 0doboeb, dedn omgdge 60dyddn
g39emo  Aadmamgemoemn bdggatnb JmB3mbybhob
MomEybmds  Jghoo.

dognobm3zobmo 33390l mtngg bobide Foerdmdb
Boogbgdab bathgagemoms 3hggtin. gbgbao: oo~
s, Bok3sgn, bgsthngmo, Bogatrdomnsds, mo-
omm ©d bba. Jaemophgeme beédemygagdab
$0373b Bmeob Jmobob Bgd G6ofoendn Bodmgbns
bmtdemolb dbmenme ghomo dhghab dodrggocna.
303608 Jmmbob doo oe8mhibms 5 bmédenob, 3
doeb b 9 bbgs bamgbo Bxégganmabadal dhagtn.

dmgob 3ahggbgdemgdal Gmgmn Bogangdano méngg
6033330, Bsahod 9Bmb o boboggggdab botgag-
egdab gemgdgbhode Y@M Jathgaess aodmbady-
mo dotoEdb dmgdge Ln6ydn, GmdgmBag aym
omeob dnégs, §0630tn, 938060, abaghs I~
gomdatimgs, Foffoenggho, dmmmgs @o bbg.

39engto dsemobmabydab san@e sabobs gdwmga-
Bant: Jmabob doéda 6odmgbas oab (Viela), bg-
AmbBgdob (Lamiaceae), gmenambbgdab (Apiaceae),
madgotnbs (Symphytum) @o 8bodéob (Sparga-
nium) Bhatob Botggmgda. ambobodbogos, Gred
Fbomde oBhpgds Sbmemme Eodomdgdym Bg-
6096 d@anmydBa. bImcmazbgdob gBoragbenmds
ménggy 6637330 Spaotno. o, Gmamty 3okggem
3303030, @m3nbatigdh aggemol gbob o bbzs
3308663060930 bdmtrgda. omabodbgds gagmady-
Gob, 3308hg3obo s Hopybob L3mégda. mér03g
BoFnem8o gogdbntigdoe bogbabs s baBgym gged-
ol (Osmunda regalis) b3emtrgdo. badggm a3nd-
o bomdmb o Hbab Bmygetigemo dygbatags, ngo
0Bégde Sbmenmm omdaob dmgamgddn, dab ob
Sobotanb Joteb o6 hgbnob FytaybatrgdBo.
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dagnobmepmae7to gaengaeb Apmgande bagdagenl
ndeng3o ©ogabizbom, hemd 8g-16 gmexmsbdn om8m-
fgboen §atdommb @oEbobl baxtmdmbyb, oty
3ol Bnggommpdgenl Poohobrbyb. Bgbademms, 3obBn
bob Fodenb 0Bobogmbgb, bob bemtdoml 96 ¢ygBemols
o bgdtgemob 3s8b3at Bogmal. oy §atdgmo mos
boghggBns, dob @mEd8o gmagmmgob ghmamade
abagmoge 3h3gtn, GmBgemng Byngogh dagbotgms
3hatnl Botrgaengdl. aotaps o8abo, abag bogathey-
©mo, himd asbbacnym datdgmde semdoa bogdg-
oy obohBgdmmo. ogoaromae, §nbitab dphggtho
™03y Jmmebdn dbmenme dotidn oym.

3ognobmemmaoytn 3mddemgdboeb ge8mBrabo-
6y 760 3030M0Pm®m, hmd ogtdogngol Fobs
Jghomedo hygdmotl daodmgdo ogetammn
0ym g ommgmommzgsbo hyom, boog boomdm-
Smygetgemo d93tin 9amgdgbhn Pbos gmgommogm.
9bgbao: dgeng3o, Fodemn, gogban. mdagmo Jemadsgn
Bgbhnoboy 6@d gmgnamoym, Gooash bdgdhhao
o6l gomdgdal Izgbotrgyemmdols Ahatol dot-
B3modn @O L3méyda.

503mbobgnato bognggoggdol Pdobo, bodobbo Ne3.
0gn Bogdotgmdl dpabathy Jogdegol Botrzggbs
boBodnthmBy Brmzol @mBaweb 1256 3 bndomengBy.
sédamemango 33emggeb dgmgace dgbody bo-
dotbo motommgds dpggom-otogbob Jgmmbatel
admgoo. gb 303830b bodotboo, GmBgendoy dbm-
@mmE oobob $3G3gme ogm 6admabo. mGo 3o-
0940 Bmdob gmawbo gthmndobymBas Aogdyeme.
386m oty BmBob Famdmomeb s3memgdgme
90Fs 3336030 s 3mysz0bgther ngm. gedRbymms
»gmén gahob gbgogéo Rebothmgde. Jmmbals o3
mégobyemo 3gdsmagbenmdol Joemabmenmaoy-
3> IgbiFogemad gzohggba, hmd dygbatagms dhgtol
Jopaangdo Jgbobadbogomes oM s Joemo-
Bmenmgoghn b3gdhto AGogsmaghmagebos.

30hdmmosb omgdgen Bodydde bywr mocmgme-
oo 631 3hatob dotagzogmn. dggmsb 110 3Bzl
8otaggommo (16,4%) bydpgbotrgms 333ab Soggam-
36900, 08 237530 JoMdmdb mbagmabs @ Godzab
Ihatnl seggemydolb Gommgbmde. 39300 gy~
datpee 308ab, gogamob, dgbab, Ggbagmalb 3hag-
0. 3006086930 $oaGgbagnabs @ bmdoeb dhatab

Bothgaampdog. Joendatramn 3o8ob (Vitis vinifera)
n@gbhogngogno emgabogol bagbgdoom Bgbadeng-
3ga0s, GoEadb dobo Ihztal domgemgdol dmér-
goanmaontio 6o8bgde gotgopos IgbFogmaemn
Bobgobatgdgme gmgddembamo doghmbgmdnl
boBgomydnmog. dognobmgobmo dmtal Pbgsmos
Fokdmmagbomma obgmn badggammgde, hmambn-
355 933560, gothmaodode o Bogatgomad. smo-
B036gds vatrgmzy domab, Booglgdols @s gBmb
bbgo Lothgzgmgdol dpatnb Botgzmgdo. gbgboo:
éogoandotngs, §063otn, ogohgems, dogmde,
el dotgo, dntdgdgams, Batn, momnme, 3ot
©308580, Fofadgo, FoFoenggms, BohBage s bbg.
6> 900603bmb, hm8 Bomgbgdal batgzgempdal
39O, Jotaem dobobgds bGP bertrdenn-
bo o bbgs bampbo Bohggzanmzbadal Agggho.

393600 3960bgdobimgals @oBabobasmgdgema baty-
3950930l thagtal otygengde, Bogted mogo o~
Bab 3thgge Jomobmemmmgoy® bdgdhGde ségoy
aby 393600. 36mdagnos, Bmd 3680l haztnl dtrm-
©3du00 06 ool omagno, FdzeEmSE, JOgoTNmd
©0 obnmmsb gatgdno. dognBy 3608365emmgo-
Boo ob gogdhng, Gmd gobab Izt dotrgemgdo
©obogngdgdBo gptm ggEom nbobgds, 3oty gog-
@obd s mbogmob dhzgho.

3o8ab 3hatob Botaggemgdab, Lbgs dphdadnbe s
bg8gabohrgms dpztol Pomgbo Joban ©OE-
emds s0bbBgde 6dom, GmI §thdaab Bogmoglo,
bo6od obBo Bofo Ronghgdemms, oty gothndmlb
g9Boo dhatob dotagaangdob gmblgthgaganbomgnb.
20bo6BBogns, thmd 3s8als Ahatab JFghgbo Bofo-
o Boooade 396k 0Bobgde, doathed bagggmgbme
0Bobgdo m306mBo. 880hmd Bgagndmns gngotog-
©mo, Gmd do333b badotbBo mgabm Rsahobgb,
Gemgmtag bodgpebogne bodgoemydo.

bododbo Ne5. 58 boBotbomeb Jsgnobmenmaonto
3BagmoBo Rogdtigs mn BadyBobogeb, mdemgdoeg
33mmgdgemn ogm Nel o Ne2 §phdmoob. obal
dmabgde LogBsmem ©oEos (osbenmgdom 2,5-3
modhob dagopmdnm), @odomo o domby got-
o0 yoemo odab.

Nl §ghdemol dsgnobmenmaontn bIgdhtn, Ne3
bodatrbarob Bgotrgdam, babnommgds hyob gemy-
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396¢hgdob Bhatnb @tm domagne Bohiggbgdennom.
obgboo: godzab, Fodanab, Fogyemab, gogbgel, égba-
b, 3pbob, hygdmabs ©d k0demab IBHatnb
Bdéggemgdo.  gmommzbadomeb  EmInBadgdl
Fodenab IB3¢ob Gompgbmds. @abathigbo ymddm-
66¢gdob 3dsagbenmds dgatrge, Bogévd 3otao-
© Foédmezgbomn hyob 3303égdnb b3mérgda,
6m3mgdog Jognbmenmaaghn b3gdhtab 17%-b
395a96. 76w 3m0B0BBmb, Gemd byen 03 6083330
amgemaenas 163 3hatel stpgemo s bimte.

bbgo dogmobmgbgdh dmbab dg3t0s batyagangdab
3zl homEybrds. §o6dmdb Bamgbgdab batgag-
gda. gbgboo: gotrpgagedobbontigde, FoFodghob-
Baathgda, B3¢r330, Bogatrgeonds, amagnm, bgaca-
g @ bbg. 50603673 beatrdemal dhagéng.

badmgtgdol  oGbgdmdab  abrogopmegde  gm-
oo, gbgbos: Gotn, amgdn @d Bogatrgomads. do-
®a 3@atol (ompgbmdag aegoagdac Bogengdes,
30@6y Bomgbgdals bargzgengde.

¢o Igodmgdmes  gmgomogem 93 $63ae3e?
6oEgeb byBygbotrgmd 33750mb Jotdmdls Fod-
o, Bgndmgds gngohageme, hmd ngzomgdymb
Fodeno Bosobgb. ogodmgy gmmobde Bgbodgnme
0bobgdmps  bethdogna.

NeZ-obs 3363momsb s8memgdymoe 66dpdn 3g-
6m dpoptymopss Fomdmoagbama. of Fodanob
30300 gogoengdoo dghos, 3oty Nel Jmenobao,
bmenm bgBggbstgme 335830 0ge Jnkzgmo M-
30606hnges. Fodmal 3ot dmaBadBgde bmdab,
godaob, Fogenob, Bgygthbenob, otgab, dbab,
obognob, mtndemab, Bhygdemnb, dobzgemab o bad-
Ggemob 3hzoc0. hyob 3308¢gd00006 ogngbethos
33036339, 33gemab gbo o datrgoemode. Bynb geng-
396hgdh Bmaomo 83 datdaemBay 27% pgoges.

bbgo dogmabmgabon Bmtiols odog EmBabadagdl Bo-
aybgdab batgggemgda. Bsmn Bgdxa)benmds 0gozgs,
Gog Nel gmonobn. Jomdmdls gothgagedabbantrgdob
8300, 393ts oo, bastingms. Fofedaée,
Bopnagems s 6atn. ool bm@dgnab 3aGab Bt~
83sm)d0g. demgob gemndgbihodo gmpes. bagbmgigd-
wob Gyeotumgde gstgeess  Fodemagogmo.
obgbod: Awgamdotings, 938360, ok3nbdboeme.

33610300, gobbnmmgen 33G3m3a, abyzy hmamég
Nel gmos630, Fodamo 9b@s gmanmoym, Gowoast
gooermgzobod 3mbob bogthdbmdmom §otkdmdl
dnbo 33zatn. dyob gengdpbgdob 3h3ghe Jmomeb-
3n 3mbzmo mogo Fodemab Bogmeznpdab boBgomy-
dam. gbmdagnns, (xmd bagasb BosaaBy gothobobol
©0 399mamd Byab bagybBy dnbo ggemaste dgwme-
©96 3o§89Bmalob, mogzom Bogmab gFgdgds gedéme-
30 3h3tnb Bathggama, Grog by Fbzems Baowogdn
©d hadmpggboen gmoemgdBygy.

bodotbbo Mel. ago Bwgdotgmdb  Bodngdoggdel
950680. JgbFogmaenas boBatibab @abogemge 39-
©Immb se8mbigbommn mabab Jomboesb sdmemg-
d3emo doffo. amgemngnns 314 dhaéol dothygagma.
Jomobmenmangho bgdhtgde bobasmmgds bo-
oybo 3xtrzemabgdal @ domn Bomgbgdnbagals
Bagaema bakyggemgdol 3natelb bogbzoa. gbgbao:
sthahgee, oogagne, batn, FoFadgde o bbg. dm-
300 0BogahmGgde gaesE stob Fothdmeggbogna.
ad6boemgen Badpd3n hyob gmpdgbhgde doemask
B0 @ 8%6-b 36 omgBothgdo. @mBnbathgdl god-
30. ghogame dobggemgdoen Foddmmagbomas
Badgo, bmgn, ogems, 3gbs @3 mbama. hynb agnd-
60036 @ogngbetims Jomodgdolb bdmégda.

6omash bdgghGe gabgoabads 0d boyoggdb, Gma-
emgd3ng Batgzengaenn 0bobgdmme, bagethigreme,
396boengem cobab Jombodag bmédomn bes ym-
goemogm 96 ago bethdenab bsBmB ghmyggmare go-
Bmoaygbgdmemo.

bodochbo Ne2. bydotbdn smdmPgboeno Jatdao-
o6 sthgdnmo s JgbFaaemogmns doffol Gedyda,
Gm3mob  Jommabmemaogho bdgdhte sBomem-
30760d Bg8mar aobboemgm Nel bodsébab bigg-
O6abs. ©M3Bohgdb bomgbo Bokpgmmabydal
batgggamgdo. omabodbgde bmédeabs @ Lbge
bamgbo doér,aenmgbgdols Ihzate. hyob gergdgb-
0od0 gm@oe (10,9%). godanb 8pacob Gomegbm-
3 omgBothgds bbge IbatRgbn 3mA3mBYEHYdab
Bg8o39bemmdal. dbmenme ghmgamn APzl
3atrgzmgdom qogdbadogds bemdo, bodge, b o
obogmo. badmgégdab sébgdmdal Ba86gdn gobba-
a b3gddede aaems 3dmygamonn, goEe)
Jotggemo badodbals doanabemenmangé bdgdp®8n,
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o308 o Bomgbydab Latkgzgemgde Gompybmd-
G030 demag® dmndodpds dmzgab gengBgbhgob. 53-
0go, dgmery bodotmbab $at3gemdag bmkdomo
@ gmgammogm dmmogbgdgeme.

439500 JpbFageracmo badatrbe, Brgmy 333) swo-
6086s, otagdgmenmaogtn dobogmob 3zmgazel mobeb-
3@ Jogggmabyde dpggetr-otughye Jamhahob.
Ssgmobrgnmaap  bdgdhegdde  @ogogbomdym
3pgbodrgens Shatab 3m33egdbo baBgoamgdeb gzed-
gab, w3swanbmo gebbagrgmo GsamBab dg-
Bothggmn bogatn, 08Mmnbogmn s@a30sbab Jo-
©@393MmEnmaogen Johmdgdn s Sobn badyy®bgm
b3gdnobmdab bobnomn. mgebmgals gb Goombo
@@stgmos 3ghbgtn Bpbbotr-Ggbaenbatin Byab
obE3aghgdem. 3ol dgmtome Sogemmgdeg, ba-
@33 @m30batigdl 3aergn dathygenmabadn (agstn
Agrostis). 1500-1800 3geyay Jotrorgemo Bgbs Jérgdo
©° 0g3emgdy Somomdmob dgboo.

bogoggdoggdob 603mbobemodob bodgp@bgm -
3mgddo oedmbgbngnn dobogmnb dogmabmemmagony-
0 0b63gmoBo. YgbFogmmomos 14 badgnébgm mthdmb
396930, GmBengdng shggmmmaoghe gzengael
ogasw 93hYmz) Bnpagmabade pgget-stig-
bob yaendatal 3ghomeb. baByathBym MmGmgdals
Ingdnb Jsemobmmemgonto bdgdhthgdebmaeb o-
dobobosegdganns Jaendatgemn 3othyzenmabadabs
©> bmédmob Bomgbgdal batrgggmes dggbotrgme
3030l bodotdy. 63bmsb ghmo, dgotigs dyob
0mg936¢3%0, geBboggmtigdom g30dtrgdals bdmen-
0. 9b gogho 0dob sHznbgdgemns, hmd badgzhbym
™3, bobadémnge Gmab 306353mmdsdn @s-
baene ogm @s 3otomeb dnatob 3atazmadal
93783000 o 306 brgdmee. dogbgmogee dgo-
g GomEgbmdnbo, hyobs @ bbgs bsbab gemgdgb-
69%0 mGH3mygdob Jommebmenmgonh  b3gdethgdde
30abg oGl ogngbatrgdyena.

bodgpbgm mdm Neld. 53 médmb ggbsdo om-
agnaanos 40B 3hzénb 3xtrggoemo s bimée, booms-
Bog b 21 Batgzoemn Bagynoabode bydyg-
Botgms 3338b @ 900396b Jm3Igmggdbab 5,196-b.
s8mbgbagnas hyol 3z0dkab 5 bdme, Gog 1,2%-
b o6 smgBaggde. hyol gemabagdameb Mmebsdatn
GomEBmdng 5006036gds godze o Ggbogno.

300 bemdeb, Fogemabs @ mbagmob 8hzgto. gt~
mgyme docgzemgdon gogbohiogds Fodemab, gog-
bgobo ©d g@gméob dhatelb Bxtygangdn.

doanabmgbadnl 339380 dg3t0s bmtdamols Bt3g-
60 (27 8haals Batrggoeme). a3ba@ods 9360, Jatho
@ bbgo ggerdpthaeme dstgaemmabadog, doghed
2909b 398mbzg3edn Bomn dh3gte ggmGdaty-
d3m00 o 380hm3 3306¢08m) 3bLIBMaG dbgmm-
©pdo. Bomgbgdab botgggemoms dpgghe denw-
hpmepss Fohdmmagbomme. gbgBno: 3agndgeme,
bastrngms, Bogotagomads, gatrmgagods e Lbg.
bodmathpdals @s beBagzggdeb batrgggengdog séab
396bogngen 3m33emggLbBa, Bogtd Bome Gomg-
Bmds gogogmpdem Bogemgdow.

3050960 dogobmgbydomeb Jathdmdl gahabyme
(Primula), émdgemog oBéogds dbmmmmo Hynsb
obEdoghdBn. omboBaB6ogns ob @oghe, thmd
JIDHIGTa Johyaermzbadal Bagtl gggbemab
3350 ghymde.

bodgahbam cxh3m Ne21. Bgbfogemneno Bodyde
@9d7mod MmG3mEIb (bamé8y - 60 1A) s Asb3o
3060boBegts 407 3patrab Botrggogmo. bydagbotrg-
o 137986 30g3amabgde Bbmmme 19 8hathab doé-
aasenn. gbgbos: @odgn, myme, dgengdas, 3gbs, mbo-
@0 @ 9[IEGHO.

dogmobmgbgdels  3m3demgdlo  Akegzomaythmaba-
d0c godmodhggs. mBabathgdl batgzgmms got-
©3o3030b 8hatnb tommpbmds. dg3tnoe Bogot-
gomodob o 53860b dphzgtn. 9386006ms Bmcrnl
356L0Bmatgms P30bastnb 19 8hatnb Batrgge-
0. P39633%0 bomdmb o bgbhab dmygstrgmo
83969690 5 Mgl 0go 0Bhegds Bbmmme mdeem
©5 Bgbhnob @denmd s@antmgdda. Jaehatgme
Boaammabgdng Loddom@ 0GOS FotBme-
3960ema. §06dmib bmédogno @o Jadn. Bomgbgdals
batry3gmodneb, 3oteodedel astms, BadmgBas
momome, 6o¢hdogn, Botggabens, FoFadpée, 3o~
Oodams. badmghodel babgzaemado IgGM byb-
homss Fathdmpagboema. gbgBno: d3GdyBgms, Ba-
60, 8obogabbontrgdn. LdmGm3zbydarsb Bbmenmep
83036gd0 >0badBgdo. banbBhytigbmes abs gaghn,
6md 39309k Ipatob Sotp3zegdBy gopbmal g3o-
o Fobb, 3abboggmtigdnm Jo JEPHatpem dok-
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03em3bgdly - domn 3pgotin aobob3atigdgmno
©0 330 yozobgatn agdab. s3sbmabogy, Sobogmade
3909hibg30 Podtoge Bob3ntab BoFaemogo.

bodgpbgm mdm NeZ8. 53 m¢Bmb )Bowab,
thmdgmog 8Ydotgmdl 40-45 bd-ob bomédg-
83, omgmaenns 193 dggtnb Jotggome. ofy-
@36 7,796 3ogan:369ds bgdugbotrgos 1339l 4.6
- Byob 330ddb, abaHgbo 87,5% - bodgagemo
8gbatgms 333@b. JIemdIGIme dobagenmaby-
dab 3gghe otg by dg3t00, Gmameg Bgdme
aoBbaenaeme mG3mgdol dobamoBa. Baogbgdob-
ogob @dobobnomgdgen bLathgagmomy Bgdoe-
806emds 0gog dpematind. 393600 3otgodedeb,
6263o30L, Banggenab, bastngensb, Fofndathob
3hathab dotaaemgde. badmzGgdab 0brpogadméy-
d0 asgogngdom Bogmmpdas. gbgbed: dansb, Batanb,
Bogatrgocnsdabbontrgdal Bpagtn. baBagzggdabo
©> gBmpdab bahgagmgdag bybhowes Fomdene-
8060gmos, gomcy Boogbgdab botyzymode. bim-
6mgbgdneeb 3006036900 agndhobantgdabs @
339emol gbab L3mexgdn.

bo8gp5690m oxhdcr Ne29. 53 tdmb Bod7da, am-
Jgmmag 25 b3 boeddol AgbeEIB dmYdYEmn, bo-
booormgdo 3pgbothgmo 3gathob gbgo Gomegbm-
doo. thyob gemgdgbhadeg pdns. gbobod: gedan,
Badgn, stays, Fogamo, mgme, 3ythysbe, hybagms,
3abs, Byggthbogme. 333600 cbagnab h3gtn. of
6admgbos gogemobo @ JEEHYGYDe 3080k oo-
om-onmm 3haeeb dothggomo.

dogmobmgBadab 337580 dg3k00 Boghnggmeb @o
396 3o8030b 3h3a¢0. bomgbo dotgzenmzbydab-
396 onbndbgds beahdognn, Jotio ©d 33600, bo-
ogbgdeb botgagmgdl Bmab, Bopaggmobs o
396@3o303o0  aatapy, 3dbbaBoghgmes bgsth-
ogams, 6o6Bs30, mopagnm, Botggabems, Bogot-
Jomods o bbg. dmgalb Bohzgbgdemgdob Gmemn
Boganpdes. gorgomos FofdmeagBome bogbma-
égdgmn gBmb  bodgzgmgdn. gbybeo: goyohim,
Gngodatings, 8909, 538060, bImhmgBadabasb
2m06086gds agndtabantagdobl, gagemals gbabo o
30enodgthol bdmkgda. smboBaBBagns, Gemd sgsn
JTdIGDe Jothgaanmabadal dnaatb gogbemal
3350 gBymd.

bodgpdbgm mbdm Ne30. 93 exrdmb Bndydalb Jo-
obmgnmaent bdgddBog dogbmBadol bogbag
20ba863da, aabboggmtgden go Gyob gengdgbho-
30b rmemo Bodgenmdb. 3Gbmagbhgemae bydggbe-
G ©d dyob 330dkgdab 33sagbenmds mno-
gonb 44%-b oeFgab. Grmenmgeb bydggbotgos
Bl m3nbathgdl mbngnn. o Badmgbos Bnbo 15
33l Botigzaema. Bogemndod Bgbabs @ rgbo-
b dhagto. goenggam 93Bnddenatgdob boboo
ab3eads mpemo, Fagggenn, goatpboeny, aagbaa. go-
3060 @ JPIEM.

39Bbognaen mG3m3n dahgeredb sathymgg 30e0D-
60 daamobmabodab Heymag. gbybes: gghabyeme
(Primula), ongbobage (Cyperus), Bbsdta (Spargan-
ium), Sbgyta (Aster) s bbg. 38bmb ghonc, ot
oy oby o baogbn Badrggenmabadab dgzgte
©> Bomgbgdal batygggemome 86ndzbgenmda. bo-
dmathydabs s 9Bmb bahyggengdeb Bpaate Fok-
3mm3760mmes cBadatn Gomegbmden ©d daon
bogtnm g0 Bogengdas Byomgbgdab bakgagengdab
By9o0agbenmdoedy.

BImemzebme 137580 EmBnbathgdl 3308k 339~
eob 960b (Dphioglossum vulgatum) b3eérgda,
6mdgemog boodmb ©3 hgbob dmyzahgme. o~
gmoenod obn 84 bdméo. bbgs dynb a30déigdal
G go Bogangdos. gbgbno goemadyte s 396y
Gob 3. 5nbodbyds bogbob bdmégdagy.

50396 9m exhdm Ne32. 53 ertadmb ggbob 6033330
@dngemagns 330 Bpathab Botggoenn. hyob geng-
336980 gmes @ 139 B9owagbb. godanb gothes
3)3¢0d mboagnol 393960, beagnm cncm-mérnenod
Godgab, bmdob, gogbgobs @o Ggbagmob hatob
dotrgagmyde.

dogmobmgBadab Bméol 3gathes beibdmalss @ bbgs
Jomdafgere Bakaaermabadol Bpaghn. denmao-
@90 Baogbgd.b badggammecn 8hagtog, gebbaggo-
33000 0Bgde dxhodgemob 360336gmmds. badmg-
Ggdob gemgBgBeadeg J¥gead Fokdmmagboema.
ogagbntigdaennd gBemb bahyagems  Spgbatagon
3h3gto. gboBoo: dogndo, 93806n, BMagoandothrge,
g6b3obegde @ bb3. bdmtmzbadb dméol mda-
Bacgdl 3303MuBontagda. 3mnBadBgds 03tz 330~
ols gBals> @ 9Fhols 330860l bdeergda.
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bodgahbam mtdm M33. mmdmb ggbemeb omg-
den 6087830 @omaengmno 171 3d3tob datrgge-
o ©d bdméw. motndopss Fotdmmagbomn dyab
3ofizgbgdemgdn. gb gemgdgbpgde Sbmmme 9%-b
B900336L. momgdol @mobodatin GemEybmdom
33b3gdo godzab, badgab, 3gbab, mbagmab, mgena-
bo @ gggmcab dhggco.

dogmabmgbgde 78pngbare batgagmydos, Gmgmog
Bomglganb, nbg badmgthgdnbs o bogbmathgdgmo
28mbo. o6:3mdb otrgodode, 938060 o bogatags-
03s. 3gEnatn daemobm3zbydomob d93¢ns bl
9b3960. b3MGm3bgdaEsb snbndbyde azndte-
Bonthgdo s bogbgda.

boBgarabgm exvder Ne34. créadmb gggbols 6adydBo
smgenognnd 307 hghob Boérgzomon. dyab geng-
896@0 14%-b Bgoragbb. 48 337590 JoMdmdb gog-
30b, Gbommal, 3ybobs o mbnmab hggco. gm-
oo bemgob, Fogamab, mgnal, ogemnb s gogbzal
h3tnls Bodrgzamgdo.

dogmobmgbgddn dg3tns gmmdahgmoe dotbaammg-
Bgdo (26 Aatob Batrzommn) s ommob dtbgdy-
o Bomgbgdal Lotyzgemgde. betdemab, Jghobs
©o I3knob Bhathol Botrgamgdl gggbmmob 3zome
abymdo. bocrnagemgdb Bmob e bogbgem go-
mothygs doopgme (23,79) - bym Eomgmo-
a0 ogogoerol 73 8h3tol Bathgzomo. dg3knd
396303085, bo6Bage. Jotgomos Fobh3mmaybagmn
bodmgtganls sbbgdmdal Bahggbgdemgda. gbgboos:
d36da8geme, Boto, Bogomgomads @o bbg.

Jognnbmenegogt b3gdh®dn goemato dsmaebmg-
69d0cob FotBmmagbommos s, gatobyems, Jmen-
3mbbgda, Hhimbbgde s bbg. b3mbhm3zab Jygbotg-
®0gob ol gzgemol gbabe s 3303tobontrgdals
ghmggmo bdmégdoa.

bo3gpabgm mrdm Ne3b. meBmb bbgapabbgs bom-
$30@ob smgdgmes 4 Bodyda. 25 L3-By Sopdgm
6037330 Gyob gemydgbhpdal Gommgbmds dg@ne,
306y bbgs 60dydgddn. o gndanlb dhatab aot-
@0 393t00 mbagna ©d Agbo. bdgdh®Bo Bogengdos
bemdobs ©o Bodgol 3mbofaengmds. gmpos Fog-
mab, otgob, Jogamab, 3gérybabe o agbab Bhacob
Bothgemgdn. bym 03 6037330 @omzmomos 481

b3l Jotrggomo, boamobog 70 bydygbotrgms
330600 ©d 53 (hyob 330dctals bme.

d3gmobmzbgddn bodo bbgamalibgo bahyzgemob om-
806abgno. gbgbno: gotogogags, 938560 ©d Bogot-
Jomods. bomgba dotyzemmgbadab dhzgtn ségmy
oby 393600, dotomose sthab bmédsano @ Jo-
thn. 360l badmghgdanb nbongohmcrgdag. Jotgomos
Fo8mmagbomo  bogbmahgdemob  Gymgtomy-
3ab dmboffaemgmdo. gbybos: mmtol datgs, Ake-
3oandotngs, gohogadede mo bbz. b3mmmgbydal
333080 3omdmib aggmol gbol o g30dGwbon-
Ggdob bbgo bdmergdn. smnbndbgde 39bgtol @3,
30emadaéo @ 3G0dhmateds. agogbathrs méo
bogbal Ldméog.

asBbogngano mGAmb 40 b3-By sogdym 6037330
3n3mhBbEs Sbmemmeo 132 3gatral Batrpgzoemo. dyab
36bgdmdol 3ohggBgdgmmo 7%-00. gm@dd Godaab,
begob, gogbgebe > mboob 3hzgto. dognobmg-
69300036 $o6dmdb Boogbgdals bathgggemmgdo, aeb-
boggotgdom Jogodgmms. bmtdmobs s bbgo
JI0ba6geme  dothaemmabodab thegmo sty
0bg @odognno. dmgol oBmagspmtgdn bybhomss
FotBmmagbomn. bdmthmzbydnmsb magedbntos
3303606snégd0l bmemme 5 bme.

50 @ 60 13-0b bo®3gBy smgdgeno 6odg8ndab 3s-
mobmenmgagho bdgdhtob 3m3dmbybhgde Gom-
©6mdG0geE adEnemydnm dmemotine. datkggm
6037830 comgeomon 252 Bathgzacme, dgmegdo 3o
423 3p3trol Botggzomeo s bImeo. bydggbotrgos
137390 50330b 3ot JoMdmdl mbagnn, Ggbagns
o 30gban (60 b3-0b bogrtadnBy). oeabadbgds bmdoe,
Badgo, Foggmmo, 3ab, goatiabogns s m3oe.

dognobmgobors Jmhnb dggthne Bomgbygdnb bacg-
30emgdo, 3dBbogamégdom Bogohgemob  Ihztnb
GomEgbmdo. Jotigass Fothdmpagbomo mogowm
JIOIGIE JshEammmzbydog. §o6H3mdL bmtds-
emo. gogbothogds dmgal gemgdgbpgdog. Jsenobm-
m@maogh L3gdhGBe séob gBmb o boboagggdal
Gaecomydag. gbyboo: domds, BGogemdaéings,
onmob dathgs, 53860 @s bbg. b3mtm3zbdawsb
96m)7emo 9aBadematigdols babames agndégde, 39-
Bgtrol 3> @ bbgs a3n8¢robaatagda.
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bo8gahbgm mtsdem Ne37. etadm@ob sepdgm Go-
37330 gyab gemgdgbhgdob Gomegbmds cBhrmgds
©o 28%-b omfgal. dg3tno godael dpzoén. dgm-
) ©m30bsbhn mbognos. MBIdIGI0 BmEYbmbam
36l bmdo, 6adgo o Bpbe. gm@os Ggbagmab, Sn6-
4bnls, 6g3aGhbemab, ogbaby @ gBgEGab dhatab
dotaemgdn. dmnbodbgdo modobatin gordab gé-
o0 3hatnlb Fodygzomn, Gog Imbneb dmpsbo-
o P6@d ogmb. gBmdnmas, Gma gorab hacob
Fotgengdn gotl ¢o3rgbedy sbgym o smobyyem
JoenmB8gdBas do aomoogab.

daemobmgbgdel 137530 dg3tns Bamgbgdob badry-
30ed0. JYmBDeIme Batyammmabydoesb wem-
30Batrgdl bmtrdaemn. gothgores Fotdmmagbagno
dmgab o baBoggandnl 3shizgbgdgmmn BogbmbBgde.
60l 30636ab, gogohmb, dthogamdatrcngol, daen-
dab, acb3sbopinb dhathab dstrpzangde. gbgomes
bdmtrmgbgda. 3oGmdL 3zgemab gbo. omgmomos
3olsn 62 b3ms. om0Bodbgds sgthgm3y Jomadyhob,
boglbols bdmégda.

bo8gpiHbgm mhdm Ne3B. mGB3m@sb smegdymm
6037380 @omamoenos 405 dpgéob Botrggagmo.
ghod Byob 3ohggbgdgeme bobymdgdo. @adomos
@0dzobs s obaemob dhateb Ygdseagbmmmdo.
@™ Bogmmgdad gogamobs o Fodenal Bgztob
Bathgengdol  Gompgbmde.

mé3mlb  @gbsde bit3gmmoasd ©mBnbatindl
33thEgodeds (96 Ahatnlb Bokasme) o 93360
(77 3gatols Botrggaemn). datnd dopodgens, Both-
Bogo o Bogatigomads, Gmaangday gbgor ob-
Gogds othammmabadals Bacglgdda. bgght:8o
3m06086gds bmdommo @d bbgs Jumpatme
Fotpgenmgbgdo. stab bodmaégdeb gangdgbhg-
d0g. Bogmydomos godmgggmama bagbmatgdgmn
s@aaemgdob GaEotemyhe dggbatggdel dbag-
0. bImOMZzabmoash Sbmemme a3ndtbanthgdals
bdmégde  omagbotimo.

bo8gprbgm exdder Ne39. 98 mérBeb g@gbol 6odyd-

30 dognaob dg3éno mbagnab 8h3gGo. byBggbatigms

3373590 dob 76% 3300, omzeEmognns mbognnb 36
Ipactinl otrpgogna. mbogmab gohmoe Smobadbgde

@ndzob, bmdab, obygob, Ggbagnal, 33hybobs o
dobggenab 8p3gée.

dognobmgsbms 333330 EM3nbathgdh gotrgede-
30b o 93360l Ihzathn. dgatns Bspahgeme, gy~
mgd@ngo dagnhgene, Botggabams, Bagatagomods.
Bamgbgdol batgggmomogeb oatigmzy bagbgem
ad8maéhgas  Batdsge, bastargms, momognm.
JIoaGIme  othgaapmabgdob  8pagtng  d93-
600, @mB0Botigdh bmddamo, Jatobo s I3¢n0b
3ol datrggemgde Bogemgdo@ss. Grgmby 8-
o gobbngngm mGBmgdolb @gbndde, ogog getr-
3o Fomdmmagbname badmgthgdob obmagodm-
hgda. 90060dbxde bogbmgdgdemab s babogzab
Gpoghommgda. gbgbo: mmtab dathgs, dGogoen-
dotrmgo, d7¢dydgens, 038060, dogmds @ bbg. bdm-
temgoboo 33730 Fgngogh 3308¢06satgdab, 33g-
ol gBolbo o baglgdab Lbdmégdb.

bo3gphbgm mtrdm NedD. mvérBmb ggbamob smg-
d3em 6033330 gobboBmatgme ©o omgeamay
269 3h3tob Botggzome. bgdggbotagme 3anmb
op3gongbgds 9,2%, hyob azadhgdb jo - 5,5%.
bIggda®ob @obothgbo mamgdab yzgems gmadm-
Bgbho botyzgms doaobmgbgdns. mBnbadigdl
Bampbgdab batgzgengdn. gbgboo: gotrogododol,
Fogopgemab, 6¢rBogab Ihzata. obpmy aby dgo-
hgy bzedmgme, momemm ©d Bogatromads.
®300m6 3O JbEdmmaabnogeb ok
d3mdl beddemal 3hatab dotrgzangdo, Gmdengd-
893 gogbemob 33oemoo. dmgeb @ bLoBsgzggdab
3sh39698emgda b3gdhthBo B330mGEed 3odmbo-
Hamo. bdmémzbgde Fom3mmagbomms azedto-
Banthgdoms @ agaemob gboor.

bo8gi6gm mrdm Ned3. gabbogngmmo mGBmb gg-
Bab Jdegnobmenmgog® bdgdpé8e damamas bmbr-
demabs o bbgd byogbo dabggamm3zbydab Bgdoe-
39Benmda. g3gens aoabemeb gasanb ahachgdl. bgen
38 $3n@de @omgenamas 27 dhgthob Botpgzogmn.
dg3tins Bamgbgdol botrgzgemgdnb paghoy. M-
SoBnthgdl gotmgododeb @o ododamob dphatob
8otapzemgdol GomEIBMd. JohadEss Foédmmag-
Bogmo bbgs botgzgmmadag: bgsGrmgme, memoemm,
Fofodge, 6aédogo.

Jogmabmmmaon® b3gdhddo bodmgthgdals dohgy-
BgdengdnEeb o¢nbndbgde Botkggubens @ Batha.
3@d3036ab bagbmgz®gdamab Gymytomydamsd @o-
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gogbotme dGogomdotings, gotbdeboyye, 93ds-
Bo @o bbg. bimmabydomab oenbeBBgds 3308ty-
35 ©o 3308Gbontgdo.

936032, 3bE30, ¢3nd gBboggeno chdmgdab 3o-
obeagmagag® biggdhBo, Grmamey bgBgbatagon
§83%%, olig dogmobemgbadls Bk, 3gathos bamdmb
@ Byl Bmggstopan dpgbotgos 3pgatn o 9d-
basgbgds ByBmon goBbngrymme badathbgdal dsemabe-
enmangh b3gdihgdl. ogon dgathns cbagmals, Joemob,
893b3ab, P3s6zshab Batol Bacgengdo. 33080 3g-
6yl 03> o 330l 965 Jotrgacess FadBrxoagbo-
o omo bdemkgdom. Brgoghon mBmb Ssbamsdn
dyengaob, Fodamobs @ Jaendatame 3sBol 3gathob
dutaangdol gedemfgbs Bomuagengdl ndsBy, GmB gl
agbatrgndn oty obg Bl 0BhEadmEBE. Hmameng
baBaébydal Fobogmada, aby bodgnGbym exH3mgdob
b3addrgtdo gbasmse FehBmmaabogmo brihdenobs
o0 bbgo buorgbo Butyaanmabideb Batob tammgbem-
89, 2 830Breathymdnls gsbgncstagdals Bomsen -
6989 3oau30engdb.

bodmbobanoho dgdggdn. Brogdatrgmdl dhazstr-
-o60gLob gamBatinl EGmob bigrtbal mgthmb
bodo@Embosb sbanmb. shggmenmaogte dmbogg-
3900l 3obgegam dhya0t-dmoghol 3gfomeb dng-
390036989, bodobbo NeT Bogdatrgmdls smbadbymo
Bo8mbobemotiab  haGagmtosdy. of sghdeamy-
oo Byobbals 80853080 (Emasbs domsdol Bgdntro
3508mgds).  Jomabmenmgogto  33emggzaborgol
bo8atrbaEb 8m3magdgeres 12 6odyda. Boomgeb 3
20pd9m0d oEn B8mBnb mabol Jmobamob, wo-
botfgbo 3o - RmBRbolb bbgsmolbbzs Bsfoemnmeb
(b6 30). mraabaen 6sdngdol Jognnbmenmgog-
60 Enatadobmgal @sdabobasmgdgmns mog-
mgeb 3ggbatgms Bhatink Gompybmdals dsmo-
e dohggbgdgemn, dhatolb Jotszengdal godge
@ETTmde > domo Joogmn  ymbagbRHtoEad
(b6 31). obognab BgbFogennb Fgmpase 3obobeb-
@36k 3gbotinb 46 Bhatol Botggamo @s biméw,
dnGmoEsE  domobmgibms jangemsb. zoGdEs
280bs, 653m360 @ 3obLbmathymos Fedtoga -
3060830l 3M03omeBmmmzento Badma: bmgmb
bamégdo, @dH3tabs @s bbas 8Fghgdabs oy gab-
babbnsBgdols Bngtmbimdgemn gmbomagdo, bob
396kgBob Phamade, gopmenoggdo @ bbzs (baé.

32,33). gobboggotrgdnmo bedpapton asdmoth-
Ra30o oobal gmebol Bobogmo, byamebog smgdnmes
3 Bndyd8o (Ne9,10,11) o bomog EMnbatgdl csg-
m30b Iggbatagms Aggohn. gebboggmegdam do3-
400 Hndgtho oogmmzsbo dggbotob, bastogemsl
8thagto (Convolvulus arvensis). 7basmss gstrmgs-
3ogob (Cichorioideae) dggtnl Botggengdal Grom-
©gbmdogy, Gmdgmag obggy Mogmmzeb dggbo-
t9gdl dnganmgbads (byé. 34) (Tashev, Pancheva
2011). 623m3Boo gobgols (7itia) dzgtn. bgdhtan
00608Bgds mamaenml (Centaurea), Bxpnggensb
(Polygonum), sbhtrob (Aster) o bbgo owgemmgo-
Bo 3pg6athnb dpgtol dstrpgengde s dsmn gPb-
©gd0 (Tashev et al. 2015). g6@> >m06a36mb obog,
6md mogmm3eb d3gbotrgms dpzgto dogdlodydl
soFaab $36:3emob dotBo (Bad730 Ne10,11). og3g 76-
© 00g30b, ©:m3 23 dobaenoBo 6admgbos gadHgtel
dgbabade @d Jemeblabgdntn hadimgd, oy mog-
mab s6bgdmdob gogg 9éme bEFMes. benb-
0oGgbm o 3maermebymo oym ob goghn, hmd
oagmm3eb dagbatgos dhagto ahaemal astos
653mgbne AmBRbab ©oe dgemgdmst @s dso gggd.

336> 330bo, momgdeb yzgems 6633330 sdmbg-
Bognos bcgbo xtbaaenmabadeb 3pzgto, mdeng-
d0g 3b939 Bnganmabgde cv@Emmzab dygbatiggdl
(Technical guidelines, 2018). bmtdenols gl
Bogaamgdn 393¢ind  Boggommgdgmol ybemgdbs
©5 ggbgdmab. satgm3zy Johasmss Fomdmmanbo-
o bmédanggenob batgzgemgda. gbgbao: Bogot-
gomed> (Chenopodiaceae), BothBsge (Carduus),
bgsérongems  (Convolvulus), dspopgens (Polygo-
num) @s bbg. hyob gergdgbhgdecst gagbgeb (Til-
ia) gotro Fotrdmmaggboemas godzn (Pinus), 3o3o-
o (Juglans), emoqobe (Pterocarya pterocarpa),
Sgbo (Quercus), mbogno (Corylus) o gbéohyogs
(Lonicera). ;momddab gggems Aodmmgmocene 3gg-
6oty obgzg Jngapmabgde cmogmmmzgobl (Tashev,
Pancheva 2011; Tashev et al.2015). 3¢l ¢hgobs 3god-
hpdo. 330008y 30BboBmaGmNs 33gmals gbob
bdmégdn (Ophioglossum vulgatum).

3G3sgnnberenmgogtn bobnomab 6o3mgdob 13na-
Bo bob IgtrgBab Jotybgndamo N3éEgdal owo
6omEgbmds Bhyagemodl 0808y, HmB badsmbdoe
o6lbgdmdmo bob gmbbGgdengdn. bmgmb bdm-
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Godo@eb Jodmdb beage gepmighob bdmégdo,
Gm3gemog odkppde ©o8793000m Boomeal) o
Sofomdmgdgregdol aobznmatipdsBy dnpmocgdl.
g0ty Momegbmdam, Bogtnd donby azbgwgde
Boggemab bmgmb bméestneb (Sordaria) @ bgo-
Gebdmtl (Neurospora) bdmgde, éog dggbm-
30engmdol 3Gbgdmdab 6033609, dGy dénbiomb
3ghomEdn  d@dnibob dngh  gadmaygbgdmme
grb3genab 3730emag, Gobog SEbhhYd Mv3-
@96, 96310 ©s byemeb MNmgdmb Gxdmzbo dpd-
dgemob Bogbmnbamdpeme BoBmoda.

byemols Badudranol dmigm omnBedBady cmgdel
439t0 6087380, 35a¢03 oo dogbedydb sefagb
30bghansb dmgdgem LobBiBo. gb go HeBLagdemab
boyggenmBy 6@ dngmomgdmgb. ogzy Bedmgbos
matso @ Boghobggtho baerab demdymy. aotes
bygmebs 633m3600 Jogmabs o Jobogal Bgmgdacy-
©tpbagme  dmBamgda.

ey $3630emBo, abg hebibob dgamgdasb og-
3mfigbogmas magenob 63300, xmdgenBog mogemm-
396 33aBakrmd 3oées 333600 Fhatnb Boz@mb-
3e3pemn B:3angdn. figgh Bgagndenad gogotopmma,
6m3 oo 65330 BeBagho ganatob dhem-
@IdHes. BobBo dgatnd goendataeme dohpaemmg-
600l o Bamgbgdol bathgagemems 8¢3athn. mog-
ol bdgda™Bo dgatns satgmay 08 buMgagameme
3hagtn, Gedengden soaB0s6ab bagbmakgdgmah
0B, bygotugEmd, Gmd s@aBni63s g3l
by> Bodpgoemoe @Eas ongobe bagbma@gderaby
19> broademals 30batydab Bsbanmbgmag. obogms
a30P39690h, md dgdagdol BodmbsobmotBy Jggnt-
363 2630 Jomd Ymaeenoym adbgamsthydy-
@0, ¢Egb, aohmd odaby, Gm3 Soggzeemgdyme
©odmBo3gdame aym ongenoem, dob awoe Bmdab
$aGdmon mogemng Rosiobgb.

¥rddamobmenmanghn baboomab bIgdhhgddn oo
8mfigBognnd 93¢gm3y G3edgdobs @ othgdab
0gehmbym3gme 6oBmgda, Foawd oo Gom-
©6mdd 3¢ >rnb d336n. 9ggeeb 3admBmabuathg,
Bereamemgon®o dobognob bodFakol 30dm, agge-
@modgmoe Pbe> @sgihdommim bgBmbals gng dg-
homEan, Gemgs dFghgdabs o hyndgdobomgal oh
o0l dghontn qubo.

Ropatydaeme J3emaaeb 33008900 edimaae bodge-
adob @a39b3369m, hmd Bpaged-sérgdbob Jge-
6360l Eemb dydggde @ dabo 3ndmpdatry 6I-
Gogmed bogdsme 3otz agm mabobengdgme.
8mbobangmds  dotemomoe  ofomdmgdgrogdel
aFammo. dggbmagangmdel y3oamog omabadbgdo,
oydge ab, 03 3mbyGgham Smaaemab, ddenogtn
36 6@ gmgagmagm. 3mbabengmds debeogawes g-
FIHIOIdbOG.

nBtemobegme  obedomtgde  badahmgbobs-
3936 agm sz0bgdgeno bomgbo dxkpaenmgbode-
b @o dogdabmanb. apdge, 5396bgmdab ggeeme
Jrenobmgnmaogte gampzeb dabjmgem o6 seo-
6036700. hyob goenggame Bobnggdn Fomdmeag-
Bagno agm Lbgo@abbge gmoenmgbgdnb 20dgdam.
abbeo: 3gbo, gogbge @ gogoemn. dmabotrol dn-
4ob 0BOYdMd magaba, hog mdagno o Begom
Jemodathab BohggBgdgenos. sbabgen emedogyh
JohddB) dogmamdl sby3g a3edéw a3gemab
gBob bdmérgda,

ety dbzamb dgtomeBn 3aadatgmdb Jwea-
©gbo 60dzbgermds 6@ 3gmbms. gb ademsy
@bhahegds, hmd asgumb bBetee 3(6we66
doggamgdaenb o Bgbodanms gb gmazad Géro-
0oy 0gdad. 33nb ogommnmad Jmensbal ym-
0abo, booyg o3mhbey megmom bagby cobab
6389B0dy dnt3gwme (Kvavadze et al. 2007).

dm3amgdab sBaemaBols Babyegam Jgagedenas 3d-
bigenmar Boggoangdgemeb BogBpmmeds. badmbo
dofomamore byenab Jbmgeerabasb aym @odBaey-
dgamo, arydge 28 Jghomgobmazab b3srgdedo gbrs
gegomoye goboge @ Bogmn,) Gedgmons dmd-
ampdog sedmfigboagnod da@denol dodln sapdue
(o JgbFogemoen 3obagnada. odab godnymag ABEI-
%9, hm3 Rembfibols 6oFoemgddy Lgemab gbmgognob
633930 Jgbrdenmd 0d Badbhoeds @admas, tim-
8yemBag aoobgngh ogenfobdgena dnggeemadyere.
35¢nBaBatagdob gb Fobo 3magesbyden aohbes 3-
303agbo @ Fgberdmeednsdn (Lukas 1958).

oty d0brmb Iphomede o@Bnobo 0ygbadmd
Fhabagmob 33dgeisen, bog S@sblatgdb Bg-
3oegdyereb 930206, 336540 9 bgemal a0mgd0b
Badmbo dyddgamol Bngtmbsmdgamo BoBmgda,
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603mbobaotio §uIdaHA%. 336 MHYsL 6odm-
babgmothn dpgdothgmdb gmeab Bgbagadaenohyhdo,
bmag. bggbgombs @o sboem8gbb Imenb. s0Bed67emn
dgagnnmob, Gimdgmoy drdy dGebismb dgthom-
©ab dpazet-otogbol gnmbatol ngiamzbads,
3oenabmmmmzgonto aodmggmygmos Nel,2,3,5 by~
300mdgd0b Boghmzabo o 6abBotnb ggbgdamsb,
moobgdob 0opogamsb, bdgatbym mABmgdowsb
©> onbob §nddmgdorst ompdpmmn mkasbymo
B53mgdn. byan godmgammgnenes 26 bady3e @s of)-
©6 dbmeme mmb bo6i8o 36 smBmABos Jobs-
emob bygdatnbo Momegbmds. ebahhgbe 22 bobzo
ot Grmgmby 3yabstrgms dpathob Gommy-
Bmdom, nbg bbgs babab 3aemebmamGagdoam.

boggdmdo Nel2. 33 3gbeadgdab nohogol mbygde-
©96 dmgdymeos Bedydgdo Nel5,6,8. Bsmo dsgmo-
Bmenmaogéo b3gdhtgde aedmathiggs dggbatgoms
3hatab Boéagengdab Bnbodomyto Gompgbmdom
(b6. 35). o7 9tanb Bbergmeaee 08 batrgggemocms dhag-
60, Hm8mgdeg Pdpommm vEedasbob Johasb, do-
@moggdbs o aBob ool oBkpgde. gbgboo: dtre-
gogndotamas, 933060, otogodeds, @odboabogge
@ bbg. 830ty Gompgbmdamss gogmab, mbagmab,
bmédenabs s bbgo bomgbn dotrgzemmzbydab
d3a6n. hzghn oBGnm, domo dpghob Botrggemgdn
96m0030 dmbams sbmmBpgdohy dsmagdowsb @s
beérdemob 3nb3tydnEeb. bydygbstgms Iméa-
bod ggodgobs o badgab dpzgcn, Gobog Jobo bog-
dome dmé 3obdagnBy v3thggangdl.

édg Bggbgds 3érdsgmobemenmaogt Ba3mgdl, of
Sotdedh bob 3gegbob ©odFgz0M0 Jotagbgodaano
6gwgde, Gog ggéob o6 gutob gggbenel 3308-
enal, Bogtolss s 83oGihemab Bogbebymdgemn 6:3-
ono (6. 36). dgmeEry emdebabin Batggmmabydalb
gohrgnoghndes. dg3¢ms bganab gbemgaenob dmgam,
6o 0dob 608bagh, ™3 gb mmabgde, Brmdgenos ne-
Bo30@ob segdpemo bobgdas 3edmyammggern, Swe-
800Bob Lagbmgthgdgmo 76md ymgnmoym @d 6w
bomaghm. 33ab gotel shbgdmdog sabhytgdl.

603780 NeZ Fotrdmoagbl gbmds Nel-obs ggthols-
@b smdmfgbogn BLbemnbgdn® oot bymme-
©ob Jogmogbl (Famdame Ne2). mobob bgenogob
dotbs o ggmemgddy Bodmagbos PoBtage gotao@

©ogPeo agbatil Ihgtal dotrpzengdo s bbgs
babol JagmobmBméggde. bgdpgBotigmageb gob-
boBeghgans bmdob, Gadgeb, godgob, Fogemab,
Gboemab, obogmnbs ©d Fghybab mGo bobgm-
3. gthan Bomaobo Agggmgdtngn Jogo dythyobos
(Alnus barbata), 6n3gemog dbmenme mdoen ©
Bmpoe gemododgt Jothmdgddn 0Bhogde. nae goz-
639empdgemne Jmenbgmbs 0 emogmmobal od-
@mdgd8n. 0Bhgds dabnmoo Foemob hygndde,
donbataggdabe o hdgdab BadathgdBy. aobbognym
b0B8n Badmabne dathgmgg Boge Fnégbob (Alnus
glutinosa) dgacab Botaggmgdo. gb Lobgmdo oB-
hgds I@cm domon bodomengBy dgdety Fo-
anb hyggd3o.

dogmobmgob  Jugbothgonsgob omnbadbgde bme-
dgnggenab ggmmdtgeme $0dgdob b3l woeo
F3mEgbmds @ bemddamal Bamgbgdols botgzgeng-
d0. 060l hyob dpgenmgdals badmghgdBy aoghug-
@pdamo damobgdal 8hzgtng. dbge dmgmmmygd-
89 oBépgdo a30déw aggmmab 96> (Ophioglossum
vulgatum), Gm3anab bdmégday Badmgbas bgano-
b Bogmoghido.

3603oanobemmmaon® 6:3mgdl Tméol Fomdmdl
bob 3gcagbob oBF3otn Pitggdo, ¢og 0doBy
Bogmamydl, Gmd JmmsbBo ggabemdy dmaBomydy-
oo bogdgamo agm. bgeno@o bagbmgthgdgmde 3g-
Gobmob sbenmb oEgs s 33bB3o Pbro ymagamoym
3bednsbo byaggde, (xmdgedag aby gothasm gebo-
b 26bgdgmo doemobmBmtggda. banbhgthgbme ol
@ogdhoe, ™I gbaopes Foh3mmagbamo Boggamal
bemgmb bdmégdn, HmIggdog bmenme dymbbyen-
0 BaggemBy 08hgdo. vtrol bmym dmembdm®ol
b3mtagdng @ gb bmgm Bbmemme Amagmbobes
6oggmBy 0dmob. gotigemos  Fotdmmagbagmo
dotp3emmabydnl gnhmenodgdo o bgemab gum-
3nmob dm3gm. s¢al 8h3bato Fymol Fysemdggbe-
4700, han3gdobs @ 8Fatrgdals 633mgdo. smnbnd-
690 ©odob 3pdenab gtmob Jotgmmag.

oy 6o P68 ymgoemoym 08 §ahigmBo 6odm-
bobgnotnl gobsantigdob dmb, Azgba gocoy-
©o dommebmmmaonto b3gghtol sBsgnoBol 3o-
bargom sbgmes: hamasb og Ihatol dsthagemade
306130008 EIgImo, §7¢FgemBo gbodasbo bodds-
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0 booby agm, gaabenBg 8mbomBymn o6 Fodm-
©0gdgmn. ab goghn, Ghmd b3gdptdn dgztos
3ambbgemms s Ggmbobome gbmggmol Boggmals
bmgm, Jmmobdo 8son édab dGbmeydho Y6 gm-
gognogm. oMy dGabismb IghnmeBn 3ngoghs
3060 ogbgdm@o Bomogn ©mBYB), cpdgs gbatkab
@380 sbemog, 8mfzganal Fab gbgadb gmb ok
33696. gatBy go gmggmongabss Boggemol dag-
Gobymdgme  Bxdmgde, GmBmgdog dodyzgds
Amfggman Gdgb. 43 @obygbols gobaabyzthgd-
o hogotres 9g9w@gan ggbdghndgbgn: bmgenol
3nthmdndBn ¢o3gbady ol pogdebgme dm-
bs dmafzgms @ hdy s@prEs Moo Eaeberdy,
38pamd go Gdgh Raghotres dognnbmenmangto
s6agnoBo. Gmambg obodgmtimay, oby opéy
déabiamb babab ¢dgBo Badmgboo Boggenalb bem-
3mb b3mtgda o JoGae EsgImmdeb dggbotrgme
3patob dstgzamyde. shdsmobmemmaoyt 628~
0gdl Bmdrob ogm bob Jgegbob T30 Paég-
900, hmdemydog s gggbeamab 8mbges Gdg-
Bo. 90b0BEPmABs 9gdb3gtndgBhBs, ¢ ©dds P,
aoo8ysths hggbo @abggbs, Gmd bymowsBa 6od-
@30 hdy g6ms gmgagnaye.

603730 Ne7. gbs athab Bog3ge 17/10-8o semdmbgbogmo
®abob 37¢r3mob Bogmoghbo. Bobo dognnbmemany-
6o bigghHe bogdsme dwomatng, o3mdb bamg-
bo Boég3mmemabgdab Fhgaten, Pbzomoes sahymzy
bmébdenals Bamgbydals batrgzgengdo. bydagbatrgms
Ymthab smabodbgde godan, gogban, Hgbams, mba-
@0 o gmthalbdgo.

shodognabmenmaogé  Bodmgdb Bméeb  dgatns
bob dgthgbols B3tggdo (gobboBmatrgemos god-
30l dgtrgbols Jotagbgedymo Patgopde) o o~
83 m36gdolb gaghmemopgdn. domdopos Fomdmm-
agbnmmo  3Faégdol Bsdmgde. Ba3mabos bmgmb
Ldmergda, dom Jmtnb bmgm genemdgbe. bigdhé8e
393600 abggg bgemol Jomgonab GeBmgda, ool
Boga o Boghabgytho dmdm.

8030body, Momaab Jomnbmenmaagt bdgdhG3e
©m3nbathgdl bamgbo Bstpgmmabade @ Joon
Fodmemaggde, J363gmdn, bogatngeae, bod-
dengyemob Batpzengde nbobgdmme. 83sbzy dmob-
h3aodL 03 3Fgthgdals BngomBoBmgdn, mAgngd-

3oy asebomagigh gb Botyaammzbgdn. b3gdhtdn
dmhgbognns 3hgbotn Fygmmalb Fyomdygbotng-
dabo @ HobAsdIGe 3330b gobhgde.

603330 Ne3 8mdeggdgemos dgmtry Bogggomnls bod-
Bgbgdemem dmpmbab Jgmgenob. ngo Fotdmomagbl
08@Mmobogem 306s3stbgdym baoaab. Howaab gb
Qod 3anemn 6Es ymgoegmaym, dagnobmenmangd
b3gdty8o 33N Jotral Bmesbagmn Fofzmazbgdab
3ol datrgzmgdn. Bogoemnmorm, of 6admgbos 40-
89 3900 godanl 3aatab durggacna, Jotaaress Futr-
3mmagbomo dbygg bmgn, Badge o 37tyaba, Byatag
Mo bmdamas mbngnnls 3hzgtn.

dogmobmgbgdda §okdmdb ob batgggmo dygbatagg-
40, Gmdengdog oBhegds gBmgddn, dagmoggdobo
©0 aBpdab gobFacng. gotmd o3aby, 393t bmé-
dgmals, bbgo bomgbo Jotrpzememabgdabs s domn
bathgzaemadab dhzteb atrggengde, fog 0ok 60d-
Bogb, 1md bmtrdamal Bamgbgdo dagnnsb o¢ gemgo-
s EI3mGYdPme bogbmatigdenasb.

3h03oemabmenmaog® 653:gdb dmtrnl Fodmdb
bob 3gthgbob Jotrgbgndyame Jutgwgde, 93-
M0 Botpgemm3bydnl gohmaoangda. oénb bmgm
3mmagbnb b3mégde, Bmmgdamghadnbn, 3Fgérgdab
6o3mgdn s bymab gbmgogmn dmgge.

603980 Ned omgdpmes gméy Boggdmdel g~
ab 3ohgm @ebsgmymemn dpgdaty baddybgdenm
3mgbosb. gb o6l 3obadetbgdgama 8ofs, Gmd-
mob Jommobmenmaogt b3gdhhde d53¢00 Imtn-
@36 dm@obogno dagbatrgans Apatab Botrpgengde.
9bgBod: @0dan, bmdo @ Badga, (xmdgmos dhagha,
Geigméy 3430 00vd3e, Jodb spgamee gawedgal
3 obdnemBy. bagdomm Jotgamad Fabdmmanba-
o (gbaguols Ipateb 8xdamagbenmds. gms doge
3tgbab, gogbgnb, dpbobo o mbagmnb dhzgto.
dommobmgbataob §odmdlb bemGdemols ms bbgs
3sthg3ememabodob dhgato. sbggg dg3¢knd Boan bo-
6)39emgdng. gbgoes gBmb Gymptemydo J3gbo-
ggda, 367 Latrgggengda.

¥odsgnobmgnmgogdo dogmabmBmthggdal Lgd-
6630 addmoymgs mkin EMBebabln, dstygenmg-

6gdob godmamoggdo ©s bab Bgéhgbol Fucrgrogde.
3%6b3Bmatgemns beagm gemmBgbal o mdal be-
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3ob bdmegda, Hgodgdeb 633mgdo s bbzs Bram-
amagonein  dobagmo. gmpos  bgemelb  gbmgaemnls
dm3am o Bobhodatn ddgds sthggemeb gabhgdon.
ggemd d0Bocmal dombdgdabs o bbgs bmpom
sgnemgdol  bogbdo.

603730 NeS ompdpemoo Boggdmds Ne2-Bo Badma-
Bo oobab Fyhdemob Bogoogbowsb. b3gdhtBo
33bagde domemm bomgbo Sshazmmzbyde ©o
Bomn bomgzgengde. bgdygbatagms 8zt gmese.
a3bzmgde v3thgmzg Gadgob, bmgobs o mbagnal
aoggme  dotzzemgdo.

3635moBmenmaagt 533mgdl Fmtob o JoGdmdl
do6r33enm3bgdeb godmennngda, stgmy oby gm-
oo bol 3gérgbob Petrgogdn. bgghtBe bogdome
393600 BemBobogne, Ignbatrgons gdopg®dabo @
byamal gbmgagmob dmgam, Boo Bmetal angdso.

608730 Ne10 3m3mggdgmos Baagdmds Ne2-3n om-
dmhigbomo Nebd aédcmob Bogmogboaeb. Sob 3o-
mobmanmaogh b3gdhhdo obggy Jocdmdl bmé-
dgnob, bbgo bomgbo Botrggzemmabgdobs @ dsmo
bobgggangdol dhatnb Botyzengde. oty Gom-
©9bmdnmss gBmb bathgzgemgde.

6oy ggbgds déJomabememgng® BoBogdl, of
d93én0 bob 8géagbob 3otrgbgndnemo Patrgmgdo
(396LoBmatrgmmns  godgab Igbgbal Pitymgda)
©> gnhmmnhgdo. sabodbgds dggbetagms gdo-
©968abo, byemab Jhemgamob dmggm s IFgérgdabs
dgbabgdn. Ggnty Gommgbmdom Bodmgbos bmym
3emagbob, bexbootosb, mdob bmgmb ©s deghm-
80380l  b3rmtagdon.

603380 Nell. ompdpmos Jgmetag Boggdmdob Ne30
mobob  dpedmol  Bngmogboweb. dommobmenm-
30760 b3gdhto Ihatob Botbygmmgdol 3gdowa06-
@mmdon motndymmas. EmInbotgdlb gobhogododol
9h39é0, sl Batdogab, sbggcel, dGogomdot-
©30b0 @ Jmemambbgdal Ihatab Botgzengdo.
bgd3nbatrgmogoeb 6admzgbos dbmmmm godgzobs s
Bodgol 3hzgn.

>63ommnbmmmaon® 608mgdl Bmeinb Pbzomod
otzemmabydob @oghmemodgdn, Gimdgemay ot~
390 EM3nbobHas, d93¢r00 bals gtagbab 3oy~
30 > d3gbotigmd gdaghdaba. gotrgaos Fot-

8mEagbomo bymal Jbemgoemab dmdgm, Bodmagboo

380bgaco dmdgm. gemapos bmgem genmagbals, daodyg-
dab, 3Fgégd0ls 6uBangdo.

Body8o Nel2. gb ol Bgeng Boggdmdal asgs By
om3mhgbogne Ne2 mobab §763emo@eb dm3magdy-
o 6o8y8n. Jognabmmmaogto bigdhto dogmnsd
@oé0d7en0s. JoGdmdl Jgmdyhamo dothpzenmg-
Bydab 3hgge o geathed mbognab, Bogotgomadob,
03860b, gotbdsbrpiol ghogymoe Shahol ot~
63s0gd0.

h0dsmoBmanmangd 653mgdl 3metab Pbzsmes
Fok8mmagbocmn bob 3gtgbols @adFasato Petymg-
30, 393600 gogael Jocgbgodnmo Pitgwgde. Igm-
69 mdnbsbo dothpzmmabadals gopmemnggdos.
6o3maBos bgemob Jbmgomal dmgam, dso dmGol
3330, 93619039 bevgm aenmBnbols bdmtgdo s Bgg-
Batrgoms gdnmgtdalso.

boggdmdo Me35. bodpBo Nel ompdpmes 8gbady
Boagdmdab NedB $uédmomob. 3ol dsgmobmnem-
3076 b3gdh™8o dgatnd bogotrigomasdol (Chenop-
odium) 9@3éeb dotagzengdo, dbyzg dggtns dsgo-
doeob (Polygonum), centrob datgobs (Xanthium)
> JIEh e ame Bathggenmabdol 8h3ate, bameg
3560b0Bm3te bmtdamn, Bgtos @ Jodo. ampod
98mb botggaemgdo, Gmagomopss dhogamdotimas
(Plantaga), 539360 (Artemisia). bydggbotrgmoasb
33b3gd 3bmenme goganb, bodgab, Fogenabs o
mbogol dgggto.

2hodsmobmenmaogt 603mgdl Bmal 3othzy-
@0 m30Bobhn Botggzemmzgbgdol goghmemodgdos,
om dmtrob genhahaeme bobgmdgdob. gbgamos
Botrzanemgbgdols Lobadgdgemn ©o bob 8gthgbols
©03F39600 Pehgmgdo. 3gotgs bmgmb bdmtgdo,
bamag 3obnbeBmade bmgm gemmdgbe ©o senggé-
Bo%00. gmBos Bmmgdnmgtdabo, hiedgdo o do-
@0 6odmgdo. bodmgabos ®o3mybodg bymab Juem-
gognolb demdgm.

603780 Ne2 osmpdgmos dgbody Goagdmdnl NeSO
3963enEsb. 8ab 3semabmemmgonéh  b3gdhtde,
hmamerg Fobo 6083330, Jobdmdlb Bogotrgomodab

Ahagho, gopes JmEpDGIme  Bbgaanmgboda,
6063030, nbemasbyda, mmtob dohyo s ggmato
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Bhpamm3zbadn.  bydpgbotgmogeb  smebadbgdy
Badgob, crbognabe s thgbagnab ghamggemo dpgthal
dotpgzmyda.

363senabmenmgagt  BoBmgdb Bméinl 3930
gohmenahgdo @ bobadgdgema. 3gbsdy @@3nbabho
bob 3pégBab ©3F30M0 F3¢Egded. dgatry Gom-
©96mdomd0 bmamb bimergde, byeab domgagmob
dm3am. shgory aby dgatoo 3ggbathgen glemat-
3obo ©d Beaxmdobogne.

603780 Ne3 omgdyemes dgbady Boggdmdeb Neld
306doss. 3ob  doemobmenmannt  L3gdhkBo
ool Fomemee bertademols, bbgo oérazeneabadoly
(@ 8000 bacrgagems BakBagab deathob Bohagengda.

strodsmoBmenmanghn Jsmnbmdmbggdest do-
63 ©mB0Babe LubsBgdamol Bstraengdas.
393603 obgag Bsépgenmabydeb  gogmenaggde,
B Bmhob JImeptTme gmtdob. Joha0E

Fotrdmeagbomne bab 33@gBals Jag@pde @ beo-
3mb bdmérgda. dgathy Gompgbmdamss Fgkrgdals

dbgbgda @ bbgo babob BeamBobagns. sé1ab bygmals
3m3ae, a3baegde Bomab dmmp. obabadbagas,
68 Bognalss (95 byepob dmdamby Bogtrgemos Pod-
030 bemtdemab bsbsdgdgemn, Grog Bpgndegds 0dab
bt agmb, md s bembdenals gdzacna o6 gm-
30 0Bobgdmeo.

Bo33p30 Ned ompdumos Jgbody Boggdmdeb NeB
$ohimoeb. Jagmobmenergngh Lgdode obab
333emob 3hatab Batraaemde, sedmhgbaenas 3bg3)
boédengaemobo @s Jomo Baogbgdaeb botgggengde.
staabs gBels abgmn batrgzaemo, hmambogss mmbal
dathgo v 938060.

36335mnbmenmgat 6o8mgd8n 3oGdmib Boé-
03mm3gbgdob bobadgdgme ©d bab géhgbab Pa-
Ggogda. dp3tans  bmgmb  bdmtgde o oo
bdmeaBgagan. gohgsmd Fakhdmmagbgne gapm-
maggda, byemob dmdgm, daedgdeb BsBmgda (daby-
by, gemabaobgdato hathagdn). gmpss bbgs babab
Bemmdobogns o IFgcrgdabs dgbgbgde.

603330 Ne5 omgdpemos dgbyoy Goggdmdab NeS
$0G3enal J303. doemaboenmaon® bigdyé3e oo~
30Batgdb Bogatrgomsdab 3paate, sbgay dazhnd
gbab, Faganobs s 3gfybols dpatnb dsgaengdo.

6mHS> godgob, Badzabs @ mbagnab 3h3ate. sgo-
603690 Jmenambbgda, Banpgens, 6y3bafaads @o
300 3ofhgaemmabydog.

363sgobmmmanyt 653myddo Johdmdl @ad-
3060 bab dgtgBal getrgrgdal Isgotr ghg-
396¢g80. 3930 bobodgdgme O Gaghmennggda.
d533@s Fohdmmagboeme byemalb dmigm ms
bogliol Badmgdn. 8oty GIMEIEMdNMS begmlb
bdmégda, boog 3obaboBmade bméatne, dyg-
Bacob gda@ghdaba, Bmmdobogms ©d Bognal Jum-
goenob dm3im.

603380 Neb omgdzemno dgbymy Boggdmdnb Nel?
$063moEsb. dsemabmenmanghe blgdate Foh-
3meag60mos bmGdmmom ©d bbgs Lamgbo str-
aammgbgdom, obggg oo Lodgzgmmgdom.
2a3b3wgds gBmb @> badmahgdeb bohygaengdoeg.
bydagbathgon Behab a3bzmgdo gadge, Bodga, eng-
o, Ggboens, Bogo Fghyebo @ abocmea.

3hd3smabmmmaontn 633mgdal 137980 mBa-
Botrgdb 3F 30600 bob 3gérgbab Jutrgmgde, bomog
800abiBarao cgemo. dg3hnd Bepgenebadal
Boooabgdo @ dome babaddgere. @agagbatios
mdab bemgmb, genm3gbob, bmGEohash o bbgooms
bimeagdo. dgatry GomEIbmdnmos Bedgdel 6s3-
@0. Badmgboo hobdohatn 0dgdo shpgemo.

603780 Ne7 segdgemod dobyey Goagdmdob Neld
$aRemos. baobggtagbes, Gend 03 ol
Jomabermmangt bigdh@Bo gbgerss Fohdme-
3060m0 mogenmzgab dggbatigmo 3B3gtin @ Bsmn
826wgd0, Gy @dobobosmgdgenns mogemob Jo-
obmenmaag@n badgdhhabogeb. Jotdmdl bo-
agbe Bukpzenmabado, Bogathghands, gatrpgede-
39, Joamambbade, @otbdabegyn, §3ebemmbbgda,
J3trgmbbgdo o BHahmbbgda.

¥333mbmg g Bo3mgdl Bmcrob §odmdb go-
Brxmohgdn, beb 3gthgbob Zéggd0 @O babadgdaema.
333600 GpB3Gnb dbgbade, Bobo Bexmpdagt:dabe
@ drdgoengdn. oy GmEYBmdamys emdab begm
@ geneadybo, byepab Jomgagpab dmdym.

60330 NeB dpgdgamod dgbgog Boggdmdal 1626
3263006, Jomabmenmaegh bigde@Ba 3g3Gnd
bamgbo Joéigenemgbado, Bom Bmtob bmhdama,
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393600 dbyay Gomgbygdal batygzgemgda. bgdygbo-
9930l 337880 gobboBmaghgamns gndge, Syéhysbn
©> ombogmon.

3@3oobmemmangho 6ydmgdal b3gdhtBa Jok-
dmdb bob dgtgbol Jutagbgednmme ehgogde,
otpaenmzbydab bobaBgdgmn @s gn@menadgdo.
396boBmatpmas Jymbatamo dségzmemabadol
gopmenohgdeg. bogdomp 393¢00 Bmmgdnmyh-
dobo, 3Fgkgdab > Bgndgdab dpbabgde o Lbgs
B33mpdn. gmpos mdal begmb bdmdgdo s byemal
dbmgoemnb dmggm.

BadBn NeB FohBmoroaghbl Sgbgoy Boggdmdal thyo-
30b 96 Jomab ByoadadBy sébgdgen Bofob Godydb.
SagmoBexmmaago blgdhto mothadgames. Bodmgbos
Fbemgnm 3gthybob, crbagnnb, Bagodgenab, dghembs-
30l @ bmthdgmols ghmgero dpatol Bstaemgdo.
smdmhgbognos dbygy dyob 330dkgdal bimgda.

63smabmenmgog® 6odmgdb Tl gbzsmos
bols 3ptgbob Jotigbgndyemo Jithgmgdo. dgathos
Baggarab begm betrmotnol bdmégda. PoBtogas
3n3gdobo ©o 3Fgrgdab BoBmgdn, Bsmo dgbalbyg-
b0 o Bmmgdngédobo. oeobobodbogos, (mad 3
60387330 g3baregds Bmennsbo handgdog. Bsdmzbao
gbmzgenob dognobn o Bomn dotrBognme ool
3396abagdn. 3gotg GomEYbmdnmss bmgm gemm-
3bob, mdab bmgmb o bmym doghmBondel bdm-
630, oby39 HabHOGIG 33980 oGgemsl gobggde.

80380 Nel0 Fokdmowaghlb dgbgmy boggdmdarsb
amgdpen  6ob3atmzab ggbob. dsgmabmenmgoy-
6o b3gdho @Godgmes @S Bmagds bmenme
@ndgob, bompgbo dothpgenmgbydal, Bodehymob
26 myYmo dhatab Jatrgzemydobasb. gobboBmaty-
oo ¢199gbndy hyob 3308kab Ldmkgdo.

3603smobmenmgogh 6a3mgdl Bmtol Johdmdl
bob 3gtrgbols aFF30¢0 PtgEgdn s dgemol Bs-
Gogab ghobhommgde. bogemgdo Fydoagbenmds
239300 Bogaenmzbob gogmmongdh o dom bo-
badgdgemb. gmdos Bandgdolb baBmgdo s byemab
gbmgoemol dmdgm.

899mm gobbngngmo Jomabmmmagagho bigdety-
dols Bobg@anm Jgbadengdgmn bmgds ogebagbom,
6nd gobbognymo s@aogmo Ihyzat-omgbob gnm-

Hatob 3gGomEdn AJotme aygm obobemgdgemo
© o®sdnobo of dofrmomo SofomBmddgmy-
30l Babyzme. godmadhigmms mdngmn ©d bmgom
3emndodnom. bognggdndob mads Homepgbmded Jom-
dgd0b Foedmgdbobe o aogetmmydebag gafFym
bgemo, 6By habhodato 83930 sbgemebol 653;g-
80 3gg30engdb.

6odmbobanotio Bogodgm®e. dppdatgmdl Bopo
dooonando (bodptinl 3ybogodomogghde). 6odem-
bobemotols @gbgde Bnggncmgbads dhygst-strg-
bob gamaateb 3ghomeb (spty dt0bismb bobs).
sthggmenmaatin gombéhgdob @emb 3semobmenm-
30360 33amgzobogel 6odndgdo smydpmes méo
$6omamab: ghmo 6edmbobmatal Aéommmymals
309wndn, 3gmatag Jo @Ibsgemgmab 3oEgemdn.

Jnemn Nel. Gmgmthy D330 o0b086o, nge dgdo-
gl Badmbobenotials  Aérpaenmge  Bafoemo.
4Gomoeb  omgdyme bymo Bodydob  Jogmabm-
mmangto bgdhtgde bogdsme Amamotid (byk.
37,38). 306:0m3b bemtrdenab, ggobe o bbgs bomgle
Focp3mmzgbadals 3paghn. dgztos sakgmay bmd-
damol Boagbigdab bathgzaemgdn. gbgbas: Bagndgeme,
Rggnengdéagn Bohopgmo, 60¢Bogn, Bogotagomodd
o bbg. gotms 53nbo, dsemnbmemgon® bdgdh™dn
@3mfigbognns o@odnobalb bogbmghgdgame gBemg-
3ab batgzgmmgdn: ool dotgs, Bhogemdatimgs,
dogmdo, §ahLdeboyye, 533060, ol satgogy bo-
dmgtagdols abgmn batgggms dogmobmgbgdn, Gobog
dotrphyge o6 §odb domn Adogythn bbb o6 gyema-
30l godm. ggamptio dommobm3bgdnmeb vm0nbad6gde
oyob 3303¢9d0b b3megde. bydggbotrgms sanzde
mogodiohod Gmgmeyy Fofamasbgdl, oby got-
omgmommgbydob dpzgto. gbgbno: bmde, gndse,
Foggero, ogeme, dgendas, tbaens, 3ogacmn, mbo-
o @ Fzgpmadtngo 30Bo (L. 39,40). nbog 76w
39060860, B3 dtammab Jagmo BoFeenBo bgda-
Botagms Thagtho Y@tm Jghoo, oty Bgdma. of
3063m3b godgabs @> bmdob 3h3gtn, 3mebadbgds
39ab3eb, Jogmab, mgmab, tgbognab, Bgtybab, 3m-
Gabdgeb 33kl dotgzmgdn. Gog Fggbgds bamgb
Botggenmabgdl, og dsmn Grmgma bagangdor 3608-
36gemmz060s; bonbhghgbms ab gogde, tmd §éo-
enab Jagme 6:Fagmdn sodmhgbagmos JaemdaGame
boepals 3hacab Bargaengdo.
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ad3oemnbmenmgogh 638mgdb Iméal ©mBnbo-
6db otragzenmzbgdob gaghmenohgde s domn bo-
boBgdgmmo. dg3tkno oatrgmzy bab Agégbol adfge-
G0 gaérgpde, byamab gbmgaeab gebggho dmgam
(baé. 38). pbzomos 8Fgtgdab dpbabgde > bbgo
653mydn. gty Gommybmdomss Fatdmmagboma
bmgmb bdmégda, boreg gobboBmaégmoas bmgm
ammdgbo ©o mdob bmgm. gmpos 9atymag habdo-
160 33gdab gobhgda. Gog Bggbgds bob Agagbab
8hgEdb, oo Gimpybmds  dsgduadsgnghne
déomob Byoo ¢gbsdn, dogtd bobodgdgmo 3@
e oo Bgbady o dgmomby BadyBgddn. dgbedy
6033330 obgag d93G0s bgemab Jbmgemol dmdym,
6oy 0ol BoBbogb, hma gb @gbs omsdnbl gahm
3309 3gmbmo smzolgdamo (byé. 41).

dtoam MeZ. oot swpdpere md Fgbfeagmo-
oo B30 6od33e. 93 3Gnedn, obgay Gmamiy
el 3éoemBo, 3oGamdls 30fomdmgBgmgdal obgme
2mg8g6h7d0, Gmamtag 3Gl bmédomoe @o bbgs
bamgba Botrpgenmgbgdn (byéh. 4243,45). gotge-
©o0 dbygg Fomdmmagbnmmo Bomgbgdal batrgggems
9pgbotaggdals  dphagtin, gobbaggmégdam dgatnd
hagaemgdoge Bopohgameb patnb  Gomegbm-
¥, abgay Bagstigocsdab, BahBagol Shatal dotr-
33mydo. 3obbognymme Jhogmab Ssenabenmaent
B3gdgdBo F@hm gohass Fohdmmagbaao ab
dognsbmabgdn, Gmdmgdoy 0BGogds SEIdnsbob
bogbmaérgdemal boobenmggl, Loboaaggddy, degmo-
3000b0 @0 gBol BadatrgdBy dtnmab Jages GoFagm-
B0 30bboggatgdom doahos, Bogomanam, §0b3tab,
0630bBbogmab, gohpgododel Batal dokpgemy-
d0b Gompgbmds. dmgen 3éeeme dg3tos dba3)
og0amdathrgol, dbgtsb, 6gdbaFagteb dgztnb
otgammgdo. byBugbotgme 33@dn E™Aabatgdl
FoFamabgdn. gobbogamtgdom dg3tne godaabs o
bemdob 8phagtn. dgothy Gommabmdemdd myemab,
Fogemob, dgengack, ¢gbagmab, gagbaeb, gogemab,
obognabs o 3méinbdgol 3haatn. ofe, Gmamég
dotggem dtoandn, Fofamabgdeb Bgdomagbenmds
dgbnBaematios dagos §gbde. 3539 @gbedn Bog-
boagnyh Gomegbmdol sofgab Sntygbel Gom-
©bmdog (L. 44). 3gthysbo oBéogds Fomab
0407880, Gedemgdeg 08 EGMb Jotzo oym gob-
30036gdgemn. Byob obbgdmdol jotga dohiggbodg-

m0d 3139 330860, aggemals 966, mBgmol bamtgdo
JbzoEes Fordmeagbamma. smnbndbgds Sathymay
330860 Jnemodgho s bbge az09tgdol bdmrgdo.
rodonabmenmangt 6o8mgdb Bmtiob ogog bode
©mBnbobhns. gbgbno: Bxthpgenmzbgdab bobadgdg-
o ©d 3o gnhmenahgde. dgatns bab 3gérgbab
©adfgotn  Pehoeode, 3dbbsBrggamos @odgob
9p6rgbob 3atbdndnmn 3trggde. Jotaamss Fatr-
meagboeno bymab Jbmgaemab dmggm (byé. 43).
3gog onbadbgde gobaggthn dmggm. dgbedy 6odyd-
3o Bodmgbno dgégmay dogmab Jhergaemal dmyjem.
160 90Bndbemb ob godhng, (M8 Jkoenab dntdn
(60330 Nel) oo mEgbmdna sl om8mhgbamns
dgemals dotrognab hobdaemgdo (L. 46). Bmgsmar,
g 393600 IFgtrgdab dxbbgde, dogbodsenyte om-
©gbmds 3o smbadEgenas Agmmby 6adydBa. of dbgag
39600 éhogob dgdenab gtmeb datpemal 603-
@gdn (L. 47). gty MmEYBM3Nm EIGedLnt-
@ beagmb bmeagdn, bagay 3sbbaBmgdganas bmgm
a3mmdgbol, 30ghmBog8abe o mdob bmgmb bdmég-
30. 3gmoby 6033830 dgnty tomybmdnm Eogag-
botas dgndgdeb dgbgbada, da3goengde, deifabg-
30 s bbgs BoFogmgda. 8gbgmy 6ndyd8a sedmhbos
3ygbotro Fyamab Fuaendggbotrg blatrmgaths, brgne
Jntrzgem Bad738a - gtobzgemab d3887amab EoBema.

3o3oboody, gobbognymo doboems ndemgzs bo-
B9939emb @oaabogh dpdegan: bbas tyaemby-
dab Abaogbom, s@Gy d0bBzomb bobodo Bnfom-
3mgBgrgds ooy Jotaam vl aobzemetgdymo.
omgbgdmes bmédomo, dobn o bbgs bomgba
3atrzenmgbadn. dmdgsgmom bygnn s 28089 3ag-
@omgdh bdgdptdo smBmbgbemo JgmBItIme
byemob Bgatab datrggogmn, Grog Jognabmenmans-
30 EoEP 093000mmddd. ob, hmd by of Bodmge-
i@ dm3yogmam, dhgoamgds bgmab Jomgaenab
dm33mb oo Hempgbmbnm, hmdgerag comddob
439500 96980 ogagbotimo.

3bg3g 3G oym asbznmotigdgme Agdoggmde
o 393969bgmds. domgdde Am3gogmam mbogno @O
393060, 3agnnbmenmgag bigddgdBa badmgty-
dab batagggme gbotagmo stbgdmde 08ob @ab-
3600, herd Bogatramrol dmbsbemgmds Aggbmag-
gmdobog dnbrggwe.
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Gog Jggbgdo d7bgdthng emaboBoghgdl, 0d mbmlb
Bdooampdpm swaemgily odOrgdmps gak-
nmgmnemzobo ¢gg, bomog Fodeb, Foggemb,
oganob, Ggbognob, dgangael, gogbgb otgmy oly
30ty s@anern 9goge. bfmége o3 hyggddo oB-
6gdmes 3309Gw, agomnb gbd @ Jomodyhe,
6mdangdog EEob Ibmepme dogiob Jzgmo gom-
038y botndb, ®oEat bLocmdmb dmyzstgmo
8ggbotaggdne. @t Bydomemgdgm sbemmBmg-
b0ty JogdBy > 8;mgdde bogdme Jotae aym
393630madgmn godzab dyggde. bmdo e Bodgo
3680EdmEd Pathm Bomee bodomen)odBy.

9ggbogmo  FgBoEagbmmds  s@obhphodls 03
@ogl, GBm emoBagatn Jntrmdgdo spdyg dthab-
20mb 3g60mEdn by bbgo ngm, gnedy mgh. ngo
ao30egdon mdagno 36Ed gmgnemogm, bbgs 8y3-
mbgyzedn dgangae 336 gonBhogdmpe. dythybab,
begdob, Fogmab 39320a96emmdos mamgdab mtngy
360gmab b3gdhagddo amobhztgdh beyhom gemnds-
Hob 26bgdmdol, Brmmgboy Boengdgdal Gommpybm-
b gognemydom J@tm Jomomo 6Ed gmaognaym.
aobbognym Gggomb3n Rodmmgemomn bgdugbs-
5300 ML BI3) Smot 0Bhogde.

603mbobmatro othopgmob mkgmto (Pgomgmob
am). ool méammsb (gomamal gm-
15) bodmbobanotin dgdotagmdl Bos JethormBa
(3ob3mab sbgnmb). nage gobemeggdgmos denbaty
obogmgmab ghmbal (@uogms) Bokbgbs Be-
doob, 8g3smemgdym dmtealy. smbodbgmo Gg-
30mbo Foth8momagbb dgbodggme o dpmmbggema
Bognggo Jobgdol bogndagembs ze6g0mstrgdnem 30~
300 @0 dmr30060 FB6gd0b bogdome Goym 3g-
®obaFymdob (Maruashvili 1970). gemodogpto o-
6mdgd0 J3g3m Jotramenmsb Bgpatgdom of gatim
3hnemoo.

2015 Femob goombégdab @Mmb stomgomnl méam-
40l BadmbobaohBy Bmdmggdgemos mto §Grognab
Bobogmd o hodmgbedy $G3gmmo, hmdengdog mo-
GooEgdd Ihggotr-otsgbab Jaempatob gdmgomn
(Gagoshidze, Rova 2015; 2018). sbn36emo ¢3gbgdo
dhomgdol dothBos o o@ngotdmbyme motha-
mgdnls obgogeom domn sbagn da.§. 31-26 baggnbag-
300 oatnmegds (Passerini et al. 2016).

oo 06¢gtgblb Fohdmomagbl bngthgy 2413, basg
gbemdals By BoFaendn Bgdoty bogytobyzgem-
89 2dmhigbagmns Mo Bmmdmbgyme $athdgme.
96mo, gatm 3gdo gghob, aspgbagnns, 8gmeg go
- 3;moobo. aahgbomo FaGdaemol Bngmogbomob
smgdamno 60dydgde Nel,2 (2434-M-5 + 2414-C-3),
b dognnobe $athgenabaoeb, Gopmbobasb Go-
8380 Ned (2414-M-2). Bomno @d Agggot-scrogbals
395Gl ggbgdob Joemnbmemmaogtn bdgdhtg-
0 EodoergtIE shab sufghagma gomyg Igdere-
3ooo8o (Kvavadze et al. 2019). od 30 8mgemgw ao-
Babagngds BmmBmégamo Jphdmeb semdmPgbol
860336gmmde. Bama b3gdptgde sbobymos ™G
©003»03083. bodagy brbiBo Pbzsmes Fohdmmag-
Bogna 3pgbotrgms hagho, tog stdgmenmgoghn
3363mobogol oo ndgasmmdss. dggbatagms
hmamhg  Hogdbmbmnghn, oby Gomoybmdtoge
B985agbemds omns. Jotzgen s Agmey bob-
#80 3obboBmgGyemns 16 bgdggbatabs @s 28 doeme-
bmgbob 3¢3ot0. bgBpgbatigme Bmeral Facdmdl
353wl 3hzéol Gompgbmds. 93¢0 d3hgmay
Ggbognobs o @ndzal Ahatob dotggmyda. Jok-
aopde  Fomdmeagbomn  hgggemgdtingn  3oBoabs,
93taybob, Fogemab, mbogob, 3gbobs s Badgab
83960 330y Hompgbmdnmos mogngbatgdgmmo
begdob, 6y396ehbanal, Fodemab, 2oatrgbognalb, og-
o, gogbgobo s bydtgmmab 3hzcob dotbgzmmade
(b, 48y, 4Bd).

Bomabm36gab ol mBnbokgdh Jgempatymo
otgenmgbgdn, dom mtiob bm@dogmn. g3t
03,3y bogotigomodobs s domgdab, Bamgby-
dolo o 3gbobgdal bbgs batgggems ggbotrgms
339¢0. gbgboo: dogopgme, momaenm, 330760 @
396308085, 30l ggengtn dohazmmmabadab, ab-
m0sBgdab, 33860l, mmtob dothgab, gacbdsboy-
30b, 3063c0b, Adogagndathegol 3hggtn. Asdman-
genogno 93g6otaggde dngaamgbgde badgzgmmoms
#333b, GmBgerog o@s3nobl dodyggds o nBHgde
8obo bogbmaégdenab gBmdn, aBabsd s dnemaggdob
3060b, ©ahdgdbogn s@anemgdbs s boboaz0gdBy.
396bogmgmo 3§36l Bogmagbob bgghhgdde
3m0B036gds 33¢may duob 3zndtgdol Ldmeég-
30 @ Fymob bosbenmagh 3pbmatpdo Bbodtnb
(Sparganium) 3p3tob Batryzemgdo.
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Gog Fggbgde gobbeeymoe o B0dydal L3gg-
OG0l shsdomobrmmann® doragbamdab, of
356dmdb bobadgdgmo ©d dagbatrgems gdngthdo-
bo. 393thns bgeab Jumzgagnab dmygm. o0ba86g-
b0 03thgmgy Bogmab Jumgammab dmym. Jotgoss
Fob3mpagboemn  3Fgtndal dnbabgdn. aobolbe-
0360 Jobganols (Drosophila) d3bgbgda. gmpos bm-
3mb bL3mégdo s Jotgammabadab gahmmahgde
(ba6. 49).

603380 Ne3. Geageatay Pa3) SabodBs, age Fot-
Bmomagblb Bormnobo Bmmdmtggme $tdmols
Bngorogblb (L. 4Bs). dobo Jsemobmenmaogtn
bgdade sbyzg dpomatns Gmaméy Ipathob Gom-
©9bmdoo, abg hogbmbmBantn Bydsmagbmmdna.
396buBEmamymns 13 bgdygbotinbs o 19 dogmobmg-
Bab 3gactel Jatrgaamyde. bigdptkdo I EMBeboB-
hod: Jogoemn, tgboems © Bnd3e. 493¢0d Foganab,
Bthybab, Badgab, obognabs s Aggamgdéngo go-
Bols B3l Gomegbmds (byth. 50,51). gmpss -
gob, 3pbob, mogbab, 2oateboenob, mgmobs @
sbgoemal 3pggtn. hmamerg Fobs $aG 3ol bigg-
G030, ogog dogmabmzbgddn @mIabahgdl boog-
bo Jotgzenmabgdo. 5maBaBBgde 39bobab, domgda-
by o gobgdals batrgzaemade. Fotdmpagbaemns 0d
Gapkoengh batgzgmems 3p3gtog, Gmdmadeg
3@odnobol Lagbmatgdgmmeb oBéigde.

3h35moBmemangd 638mgdl Bméab aebboay-
o $aédmob Bngoogble dgatos bobodgdgme.
30l byenalbs o Boemob Jomzgagnab dmym. dgotry
Gompybmdamos bab 3gégbab doénbedgemo -
hgogdn, dstrzmmabadab gmpmenoggde. Bodmg-
B0 gobgemob @o bbgo o dFgégdab dbabgde o
ado@gé3abo.

Jognabmemmgagho bdgdhthgdameb 30dmamaboty,
™oz BmmimGggm moebob 33t3gmde mzebem
26@e ymgomaym, Gowageb doliBo skob gokzoo
oggmo 3380l 3pztinb Botgamodn, Bsmn bobo-
3pdgmo s Jobgemob Bogbmbymdngmn Bodmydn
(L. 52,53), 03 Jobgmobn, bmdgamag dnwed @b
dbemagh mgobob Fohdmgdl dmgen gogenb (McGov-
ern et al. 2017a). b3ggdhrgdde dgatns satymay 39~
Bobgdnbangol @odabsbinamgdgan bothgggme dogme-
bmgobamo dpzpe.

fggbo @obasbab mobadpgaggdmor Hopotndy-
mas 0ebsdgEcmay manbol méa bobiob Joennbm-
amaogco dbaoBo. Bama b3ggtgda sbobgemas
03330l g3gs 6ofaedn (bye. 480, 49). 8mygs-
Bognos meBedgEcimzg wgnbob mén BodyBa. dat-
39emo omgeba oFaGamas 0d gykdbabyob, Gm-
8gmog 9éEImob gmtiboab sbenmb nBehmgde,
967 890 Bao Jotmendo. Igming ©3znbnls Lobga
8mImggdgmes gobgmde (bmggema dagdm dowme-
6o, bombomob 3gbogadomnggdn). mgebem ©8d-
Bome mpoby® s 0G0 Jotbbymm Jotrmdyddo.

©00gédeBy ABL, Gmd Mmobadgeéingg Babogn
@3060b b3gdhto Bhatol FgBoagbenmdam ot
3oy oby domatine, éog, hzgbo oBtnm, wfyh-
30bo @d dnbo Fgbobgzob gmmeEgdoo snbbbgds.
ML, GmEgbog 080060 nwe mdab Jydimab
Bo3mgdmdab 3¢ gobogab, dob @aFdnbroggdamn
@30bm 3Gz0mzgt gomaddagl sbom o bygms
$3639mdn, obomaga go, bomog 30Beb h3treb
Bsbygemodoy emgdpds, byeergds as@agebogn
0306mb. dogbgrosgom odabs. ogmabmenmangd
b3gdh3n Banby otals Bg8méhigbaene hzgamygd-
Gingo 39B0b Ap3ztanb Iotrggemgde, hmdmgdegy Ja-
hm g3t Jobgmda oFaham ©aebmda. 23039
©306m3no 633mgbo Jogemabs o mbagmals b3t
ab @m0 g7t ofzg, 39bsbob otk abéog-
30. ddemobm3bgdBa ooy, hmamérg 3abedatbgdym
bdgdtrgddn, sema6adBgdo dsmabs > ggbobal ba-
tg30mmodnb AB3zatn. BodmgBns datgmgg 0d éy-
©gtgm dugbatigms ABgzatn, Gmmgdog 3ol
30l 5 dogmngndly oBégdo. o3ab gotgn Bo-
3dmomnd pebob dokye, Gmdgmay 3meodymns
03 ggbobol athgamog, bopog dmoghogs ggédgbo
© E33BoE®S 0306m. Mebodgmtmag maabol Jo-
gnabmemgenth bigdptde omebadbgde dgthgmay
938560, 063060 > dMvgogndotitngs, Gimdengdog
393600 ggbobowb obemmb.

g Bgbgde véwdagnobmenmaog® 63mgdl, oo-
Ba3gtmzg m3060b mdngy bobiBe Jotdmdl bo-
badgdgame. 8g3thas d08dabd o bgenob Jomgognal
3m3gm. 9nbndBgds vghgmag Jogmabs o bymmema-
6360 gumgogmob dmigmg. Badmgbos Iggbotrgme
930g6dobo. 36ab Jobgenob (Drosaphila) dgbaby-
d0. 3oty HOMEIBMInM bmymb bdmégda, bab
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896agbab P36gmpdn, Jobyggzanmabdols gahmmo-
0900, Bmmenmangtin daboemd JohadEss Fohdme-
ag6ogma. 3obbaBrgGpmne gobabsBmatigma 3Fs-
Ggdob dybybgdn, htbhoanab 3gd3emob Jotgemo s
@t0bggemob dn3dgemab Bngthmbimdpme Bodma.
bonbpgtgbms ob godhng, Gmd mgnbob 3ntggm
603783n 6odmgbod FBgbothn Fygmal Fysemdgy-
Bataggda, Grog, figgbo 3BGnm, 08al Bo3Bogl, ¢tmd
w3060 Fyerom J6me ymgognaym goBaggdyamo,
967 dmbes dobn gaenbogogogns.

3dEgonb mégmél §Gnmgdameb dmdmzgdyema
Bobognobs o oo BmBal §atemol (smBmPgbo-
od 08s39 batnggomm dmgrebdy, bapog aebeme-
3007mo ogm Bmmdmbggme Gogmbydn) Bngmoeg-
bob  Jogmobmenmaog®n b3gddtgdn babnsmmyds
bedemob 3hatnbe o bbgs bomgbe Jetpgemmgby-
dob @ Gompgbmdam. d93¢ns omn gadmen-
0930. 3ogoss Foh3meagbnmo bmtdemols Boog-
bodob badrgggmmoms Bpahab ByBsoagbenmds, tog
0dob 663By3h, 6:m3 asbboemyen o §uG3gmadn
bmédommo 0bsbgdmems. bdgdhtdn dagtns Fgtg-
dobo > (Hgndgdals BoBegdng, mdengdBag og o
bydgano bmédanggemn goobamanthgl. ool mdal
begmb (Mucoraceae), baggemab bmgmbes (Sordaria)
©0 aemmagbob (Glomus) bdméagdo. gatry Grommy-
Bmdono ogngbotes baemal gomgoemol dmdgm.

bogatmbyagmBy Modmbgdom bagigogbm batab-
bob (g0Bobs s bmtdenols §athdamob dmamsgbgds
3@abpcgdl 08 BmboBhgdob, Hmd dhggat-steg-
bob gamATGeb eGHmb mzebmb, obyay Gmgmtg
berérdognb bogampm bndbymgds 3gmbros. 8m-
bobemgmda8 m3nbob agder gotaom ngm@e Bymena-
o6 bobaEst ©s, Gmgmthg 3smabmmmanyto
BoJomdGrgo obogno osbhatigdl, sty d¢r0b-
30omb bobon 8g3960bgmds @s Bgmzabgmds Jota-
35® 3obgzomomms mnmgdal dmym Fgbbym-sage-
byobs s JatroumBoag.

60dmbobgmotho gaoabgempdn. Bodmbobmoto dg-
datagmdb Bod Jothmendn, Johgamab Bobemmdmo.
o@b0B6pe dgaenBy Jammobmemaante  aamoas
33089 296 o Pogothgdgans. BgbFogmaemas Sbm-
mmm Jodmenmaontn 3obams @d of sedmbgbo-
a0 Ragaemgdéngo 3080b FodFada (Rusishvili. 2010).

3agmobmanmaoyto sbognoBe Hopobos 03 mk-
3960 Bodmgdal bobigdly, GmBmmygdng dm3m-
3007mno  8gabty Moobosb. gbgbns: bobigde
Nede1-4. bgen 30dm3gemyaemns 12 bndy3n. 603330
Neb Fomdmoggbb bagdeme momo Bmdob Jmor-
Bab Bngooglb. 3ggdaby 60378 3o otal bdnengb-
d8g dngemdogno mnbs © mhzeb7me Bodmn. Ne1B
mmoboeb dmdmggdgmmas BghomBy Bogbmdommo
oobs > MGabgme Fohdm3mdab 633mn. Lobio
NeB ool Ne286-0b 3gemab Boggbo. bognthobya-
moabod oegdame 608780 Ne9. Lobigdn Ne10,1
baBgbo Boboemos, GmAgemBag RoBL nge ggtol
méaobyene hobotongda. BympthemByhg 608730 g3~
6530390 3mBol Boghgbno. PO 3mnBodEmb obog,
6m3 dggbotrgms dh3thal yagmeBy Bremetn 3g-
35396emd0m babosmmpds 3ggbthy masbab oo-
09300006 dm3mzgdaemo Jsboemd (60330 Nel).

Jogabmmmaogho g3eazeb Bgwgagde ©he-
Bogmos o6 osahededy (byk. 54,55) 3ntzgem
30030689 3patanl Botrggemygdols GomEybmdos
8mygobomn, bmenm JgmégBy - sGwIsgnabm-
wmaogho bobosmal 6s8mgdab Gogbmdhnga
93s0agbemmds. dh3ztel dstrgzemgdol Gommg-
Bmdo Bmgomom Jpotys, towpadh dghatel o37-
pmogns begdmms @obatdam bogkhggBe. gb
360l 3gbmdgdob mamobgdn o addgme. Boy-
bgoge@ o8abs, 0dho3nmsb smgdaemm 60dn3dn
(603380 Ne1), dg3tins Gmgmg dogmabmasbos,
aby bgdggbodgoms Ipzgto. sdob 3oBgBa, Fzgbo
0Bom, obss, ™I Eodnsbb Jgbmdedn ggbom
890d3b Booogalb dh3gto o bbgs babab dogna-
ba. 3g6mdgddn Iggbotrgmo dhztel datkpgzangdo
8g0gdab 0atgmag Jotb s gb 3mggbo yguthm
0bpgbbogtos Bogbyemob 3gtnmeBo. 3hztob
dotagaemgdn dodyzgde ogtgmag 3p3eBy Bofy-
8937am boglb. gbmdommas, hmd 3ol dp3got-
-3thoglol JghomeBo 0E1Insbe aygbgde G
dothm gobomdmdo, srdye bogdmob dmboed-
Bomgdanog. Podtoga domabmemmangho dsboems
3ol 8ggbotrggm 3hmeyddBy, dom Bogmgbe
©0 gbemBaa. 08GO mobogemn 0Eodesba Podtog
83060t bIsermdms ongagdgdols badyytbo-
e - 93Mm39dms 33gbotigms yzog0emgdlb, ob-
8mdo o 0boboge mogob bogbmgthgdgammde. 03
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abBooog BgBmdgdab nohogBy, §3¢3gmm80 @ bbgo
bobob bogbgdly nengdadmeo 3ggbatgms hatnl
dobpgangdo.

39b30bognmm  godmaamyymmne 60dy8adeb dogna-
Bmenmannto  b3gdatigdol mogzabgdntgdsba.

608780 Nel. Gmamibg 1339 o00b086s, ngo Fok-
B3mo@agbl nagagal Boggbl, GmdyeBay Ighhobo-
o agm Bogngbmds s Bogn @ghab Rsbatmgda.
Joenabmenmgog® b3gdhhBa FoGdmdb dagnobm-
3560 3h3960. gobboggmmgdom d93¢ns 0d boty-
30omd 8B3thnb Batagzemgdol Gompgbmds, thmd-
engdog 0BGogde g8mBn, aBob Jnéub, bobagaggdly
©d b0l gotao BHMMIMagbate obmagogmto.
abaBos: Bthogaendatmas (Plantago), 533s6e (Arte-
misia), 30635t (Urtica), gftb 330360 (Pteridium
aquilinum). gotas@ss Fokdmmagbomn satymay
bomgbo Batrggenmabgde, Gmdgmms Bmtab age-
603y 396nbeBmate bmédomma (Triticum) o do-
6o (Hordeum). d3tns bamplo Bskazmmabdob
406300l abgmo batgggamgda, mamrages Bagot-
ds0ds (Chenopodium album), Bspyogms (Cen-
taurea), 636330 (Carduus).

bgdgbatrgoe 333930 on60dbgde gadanb (Pinus),
néybols (Alnus), Ggbosmab (Carpinus betulus),
s0abgbomoby (Carpinus orientalis) @ ®genol
(Ulmus) 3phathab dstagaamgde. hgob gengdgbb dng-
30936908 83tgogy gfeab agadée (Preridium aq-
uilinum), éxndemols b3mergdn 633m3zbd 0dHOI0Esb
oegdgen boby3n.

shw3amobmmmany® Bsdmgdl Al EmBabo-
tgdlh Bothygemmabgdal mgthmb Jigmade @ go-
Ommohgde. bogdsme gohgomes Fokdmmagbomo
baogbo Botragemeabadol geagmemopgdeg. Smdm-
RgBognos dgthgmag datrpgenmabadal bobodgdgema.
39300 bob 3g6rgBob oBgnnemn @o @3zt Pz~
6)@gd0, bosg @odzol gitgmpdoges. ghgoes
Lgemab gbmgaenals dmdam, s Bméeb gobghee
Byegdneno. 6a3mgbos Bogmab agboeemab dmdzmp.
3y (omEgbmdnms bmamb bdméigda, Igthgdal
dbgbgde @ B303gdab Bagdhmbymdyme BoBogda.

60998980 Ne234 89-9 moabab bogathmbyzmols
Bagmgbmdos. dognabmgnmaonh bdgddtgddn 3yg-

Botgos h3tanls Batopaemgdn Fothdmagbagnas
gty Gamegbmdom. bgdygbotigmegeb Badmgbos
q0dgob (Pinus), mgemab (Ulmus), éygbognals (Carpi-
nus betulus), mbognabe (Corylus) o 3otabgdéab
(Rosaceae) dpgtnb Botrggempdn. dogmabmgabors
333500 9006086900 bamgbn dstrgzemmgbgdab (Ce-
realia), bogotgomodab (Chenopodiaceae), 03960l
(Artemisia), Bs»do30b (Carduus), 8rdgzsendotr-
©aoby (Plantago) s 3obogab (Cannabis) Ip3g-
40, reraemtay 3bo3m, of omdmhfgbagmo mamgdnb
439 (hogdbembo smn6ad6gds gobbrengenn mawbaly
asthogBy (60873 Nel).

3603agmnbmmemgna® 6o8mydda (NPP) Jocdendl
3otapgemm3badab bobodgdgme o bymab Jbemge-
@ob dmgym, oo Bmenb gobggto o dogn. dgnéry
tmEgbmdamos Bagmab gbmgoemobs @s 3obgbed-
m3tgma Bagdbneals dmgam. 6odmabao bab 3gé-
d6ab ©3F30G0 Pathgmade, dagbotigms gdnegh~
Jobo, Jotggmmmzbgdal Gohmamahgda. boogba
Botyzmmabgdnb Gogmenahgde smnbadbgde dbm-
e Jgmihy 6037330. Bexmanmaagtio dogdrmbgm-
3o 633mgda smdmhbme Sbmemmee Agbsdg bob-
390,

60dz30 Ne5. gb okab 3gérdoggmo 33Gr3enab
(N330) Bogmogbob sBagbgde ©o 3nbo boowgbhn-
g@ngogam 6mdgthos 15-55.330. 03 boBzob dsgnober-
maot b3gdhé8o bydagbothymoasb mogagbnte-
©> @odgob (Pinus), beadob (Abies), bodgol (Picea),
égbagnob (Carpinus betulus), gogbgabs (Tilia) o
obognab (Corylus) dpatnb dotagaangdo. dognabm-
396 33960¢r9c19396 Badmgbas boogbn datrgzemeg-
Bgdobe (Cerealia) @o bemtdenab yoBgdeb batrygg-
gdo. gbgboo: doadgeme (Polygonum aviculare),
6atBagn (Carduus), Foffodyko (Fagopyrum). dgotrg
Gomybmdacss 08 dogmobgdeb dphgéob dotyggang-
dn, trndengdog sodnobob bogbmgéhgdymesb ob-
irogdo. 53 3gdmbagazade gbgbne §objote WUrtica)
©s 039960 (Artemisia).

athdoennbmenmzgoy® 6o3mgdb Bmtnb (NPP) 3ot~
300 ©m3obobhoo Lobsdgdemal dghatab dotr-
83mod0. o0bodBgds bamgbe datgzemmgbydeb
gopmeehgdo, Gog ndob abhatns, Gimd 93 F9é-
3ae8o gbodanms beaddemob gzneme nbobgdmme.
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3ognobegnmaog® b3gdddn 6admzbod dghgmzy
bob dgrgbab Boggommato Pzgogdo, bogbob bad-
o9do, byemnb gomgaenal dmggm, 8o Bmeinls 8-
mgdognog. bogdsme Jokgemss Fomdmmagbomo
8F969dab dbybgdn, 3g3emab gémaeb Jadyemo s
gbmagemol dgfaa.

603780 Ne6. 00 Fothrdmomagbl gbady mmebdn om-
dmhgboan cnboBy s8mBat b3ngngbdal dtahygem
bogobb. omnbo Fgogoges Jsgo @Gb mEzsbym
BoBothonb. odg@ob ompdgemo bnbzn NeB-ob 3oemo-
Bmenmaoghn b3gdate doamBy metode smdmPbos.
633mgboo dbmmme godsnb, bogatrdomadabe @
03960b gtmgpamn Inztab Jothggengde, Bsgthed
b3gghe8o dga3tnd bob Bgegbab 3obebBntgdamo
3600 ©° BoéhE3mmabydeb bobo8gdgema. smo-
B08bgds Botpaemmabadol mpthmb gdewgthdabe,
bgenobo @d Bogmob gbmzgaemab dmggm.

603380 Ne7. gb stal 3x-18 BoggdmdeBo Bodmzgbo
aommbal bogobBy dnghmme méhgsbyme 63-
@o. bgdpgbodgms Bmtnb smmhigbnamns gagaal,
Gbognabo s dgéybol dpzgeo. domobmgbydo-
©6 Eogegbotips dbmenme Bogotrgomedabs s
30Ephn Jotgzemmabydol Bhgaho. sGrw3dmmnbm-
@maogH 6o3mydb Bméinl JobHdmdl babadgdgme.
o6l boogbo Botgaemmabgdob  @nmenahgdo,
3gbshgme gdnmg®Bnbo. dg3tns bob 3gédbals 35-
676gn3hemo J3tryoado ©s bymab ghmgoenab dmg-
3m. 33bbogngem bobiab b3gdh™Ba Bodmgbos 3ym-
396760 gytgenal Badmydoa.

60990 NeB. gb otrab 3otiggemo moobols Ne286
doreemnl  Boggba, GmIemab  Ssemobmenmgoyt
baggdpa8e dugbotrgms dhatnb Bobpggemgde (o=
hoo. @ogndbntied gndgab (Pinus), bmdeb (Abies),
Gpbognobs (Carpinus betulus) o 3nthybab (Alnus)
9hognmo Ihatob dotggmyda. sGodognabmenm-
3076 633;90L Bmeob Jomdmdls babodgdgeme. dg3-
605 bob Igegbols o8 3000 Pihgoade. JoMadRM
Fotdmagbogmn otizenmabodol goghmmmadgdn
©0 33aBotme gdnyédnbe. mogngbotms byenol
Jumznanob dm3am, doo Bmeob Bogee Agmadognog.
8gnthg GomEpbmdomss Boggemob bemgmb bmé o~
Goab (Sordaria) Ldmégdo ©d 8Fgtgdab dagtrmb-
3mdgemo 6odogdo.

603330 Ne9. ago degdpsmod bogghmbygemob By-
odnG0mob, GimBgmng dmgbotymib  g3ombog
CIN1-3o. 53 bobyBo gm@oo Spztnls Bdtrgzemgdo.
bg8gnbotrgmogsb smdmhigbagnos dbmeme gog-
3ob(Pinus), bemdob (Abies), Gogmmals (Fagus), oy~
mob (Uimus), égbagnabs (Carpinus betulus) oo
mbognnb (Corylus) 3g3tab Botrzmgde. bodmgbos
bomgbn Bogammabgdal dhzgen. 3ognabmenm-
3096 bdgghBo thab dEBadbab bagbmahgdmals
08mg880 o aBobdnthgdly asgthpgmmgdnen dygbo-
Gymd 33960, gbgbod mmeaol dothgs (Nanthium)
s 8éngoendotngs (Plantago m/m).

sthsdaannbommaon® Bo3mpdl mtol Fotdmal
8363ameabgdol gogmemohgde. stal bmtdemoa-
bo o bbgs gaemdacgmn doégaanmzbydolb gme-
9930l gogmemohgdog. dg3t0d Lobsdgdemal dot-
339dabo ©d bmgm genmdgbob (Glomus) bdmhgdo.
B33m3aBno 0gtrgmazg mdol bmgmb (Mucoraceae) s
bbgo gobaboBmagthgamo bmgmgdol bdmgdo. Jot-
3@ Fomdmmagbagna bab 8ghgbol @todgeeny-
0 PatEodn @ bgmmab gbmgoenol dmggm. Sgaty
FomEYbmdomss Bmmamaoghn BoBmgdo. gmpss
303660 gyhgme.

603780 Ne10. gls >taol bodBgbgdenem Bobognab G-
habo, GmIgamBg FobL Bogo @ghols mtasbymoe
boboomab  hotoonggda. Bobo  dognabmenmaoytn
bgdhto Logdome Bmometin dmdmAbrs. byd-
39606900306 Bodmgbns godgal (Pinus), Lmgob
(Abies), 3gtybab (Alnus), 3o3emols (Juglans regia),
gopbaab (Tilia), 8gbels (Quercus), ogenals (Uimus),
Ggbognabs (Carpinus betulus) @s mbagmols (Cory-
lus) 3patob dotrgzemgde. dg3tind dognabmgbydals
339600 EMnbacrgdb bomgbo Batrgzenm3zbadals
3thatab Jgoagbmmmds. s¢nl bmkdemals yobydals
batgggangdo, Bmamtngos, Bogdgmomem, bogst-
domsde (Chenopodivm album). @ogagbots gBmb
botpggemgde: dabote (Urtica), @atbdsbmysn
(Achillea), gotrogodods (Cichorium), dthogsendota-
3o (Plantago), metob dotgs (Xanthium), doends
Malva). sepdmbigbognos gob agndéab - g30d6er-
30b (Asplenium) bmergdo.

¥0dognnbmenmganéy  6oBmgdls Bméab  datdmdb
Bo6g3emmabgdab  gogmemohade o bob Sgégbol
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dotgbgndamme  Jtogdol  GomEpbeds. dg3¢
bmdergpemeb gogmeraade @ Gomn babadgdgmn.
B33mzgBas gadzab bab Bgtgol p3tggdo. sl ot~
amrmabydob el J3GoEade O Bsme glaegh-
8abo. 3otaass Fok3mmagbogmo bymob Jumgaenob
d3e3m. gmeyos Fgtrgdabs ©s Bandgdols BsBongdo.

603730 Nell. Bemdemggdyemns NeT7 monsborsb @
Fotdmomagbb Ladgbo Bobsgmab @@Oadgbhb. dab
3agmobmenmaog® b3ggdhtde Bdmabos Bbmemme
godaobs o 3gtybab 3haghn. stdsmabmenm-
30796 603otbgdl Amerob dgatine Bnbyéoeyto
babosenb Bofoemoggde, @edFzs6ha bob dgéhgbal
23Gpgde @O Johygzmmabydab gohmenoggdo.
Stanl bobsdgdgeme, bamgbe Batgaemmabgdab go-
Ommaghgde o byemab Jhmgeenab dmgim. dyotry
hompgbmdomss 3amebatn gyhgme @ Bmm-
amaoyho Bsdmgda.

603780 Ne12. ago Fodmamagbl BybmdeBo smdm-
Rgbaen 39¢ed0ggem gmab (Bagmo Ne285). Bab 3o-
abmenmgon®  b3gdhhBo Bodmgbos dbmenmp
qodgols, 3ntrgbal, mgemabe o égbamab ghogy-
o dhatob Bathaaampdn, Boahod dg3tns dods-
mobmmmgogto babasonl Bolmgde. 98 339ndn
©m30B0tgdl bobsdgdgemn @o bob dgtigbols ©d-
Faoto gatgopdo. dgatos Botgammabadobs @
bmkdmab  godmemaggde. JoGaopss Fohdme-
agbogno bayamob gbmgoemols dm3im, doer Fmtab
ggoomo@ Jgmgdognog. 3oty Gumpobmdomas
3ugbotgas g3ngédobe s Bmmanmangto bo-
bosmolb Bngthmbymdgme Bodmgdo.

8080boody, gobbogmpema  Jobognab  Jogmobm-
mmaoptn b3gdotpdewsb 3edmBmabaty Ibme
3(06036mb, GXmd Bhazom-otagbob Jmbytob
3gtnmpdo  daogbgmmgdal  dmbobengmds, obygy
Gregmeag oo Jotomab bbge Gonmbgdabs, ob-
Hobbogdo dafomdmddgmgdnm aym ogeggdame.
a0pbgdmEs Jodkogo bmbdmggme. 0dptmab-
g 3@odnobl bymog dm3gogwme. 3e8gbgdyeme
oygm ggbobgdo ©o domgda, baay mboagme @o goge-
o 0BGhgdmrs. 93 IgtomeBn Jodhamob dyto-
Hmt0ody 96LgdIMdS Fehmmgmmmmgeba hy),
GmBgedog JoMdmdmo Gpbagns. goted 330, 83
hyg3o Abol, 3dababe @d mymol 360336gmmge-

60 o@aneno g3o3s. sbgomngg dyg ogm a3od3bgdaene
d3o6bgemgdab ofagmog. 3ol @aboyhod J3aaby-
agdab  603mbobematrob Bobogmob  Joemabmenem-
30gto bdgghtgde, bawog 6o3mzbad gggeme fo-
Bmageogmn bydpgbaty. Byol 26bgdmdab goérao
3ha8a6g00 ogtgmgy gitnab, g3ndénb, agndéry-
3ob @ bbgo hyab 33ndtagdab bdmrgdn.

96@0 3n60d6mb, M3 bgbhoobn gmadahato
Jotamdgda bgmb FFymdee doemab ¢hyggdob a06-
30m3kgdob. docgdyeme debaggdgdaeb obgezem
dadabgemgdob Ba@edmydde drabotggdob dodob
dtgbab gggde oym 303tygengdyemo.

Jagnobmenmaogh b3gdatgddo Bogmob dbmgngmeb
Bo3mgdabs @ Boggmab bmygemb bdmgdalb amdm-
Bg6s 30 08ab @IbYTGNG, BB ad gdmgdsBa Jodase
nym gobzemotigdyimn dgubmagmomdag.

Bodmbobmotro ghogamaoobo gmko. ahogemnobo
améd dpgdotgmdl Bnos Jotaremdn, gobdob dg-
BogodsenothghBa, beorgmgdal ngmgmobs @3 bad-
mogabols  hotodmGnaly. dogacly @oEILYYG-
©d bbzamabbge Jghompab gymbtyme gbob
36bgdmds. Jso Tmtnbss dpcy d¢nbramb o
9paastr-strogbob  dgtommab  ggbgda.

2015 Fgemb, bigstroggemls Bersgérndals 3o@aFusg-
doengdoo, ghogmadb gmmsb ghmgbame Jodgam-
0ok dgagmab bpopgbo Bagbeds. omboBadBages ols
Fogdina, md 98539 dgaendy gdgoemgbo - 3000 Fenob
Fobobrgemn @eBFatenmbob baBbgdag 3dmaemnbmo.

©IGIka domobogmaento 33mazs 3aeste
déabamb Ighomeob Ftdmob Fogmogbol do-
bogmaby fiagots. Jasmdatame ggbgdeb gohoo
3d3mygmmggemns badatbgdde smdmbgbacme Jat-
Jemob mhgabyemoe 6odmgdn. @omagBons 33nabo
dhobamb 3gthomab Jogngmymmndohyhn datrm-
3300, oodnobal @oghe o godmygbgdymn bod-
J9baeme dggbotinggdob bos. gotis dabo, Bgbfog-
momod 3EG) dhobiomb Jghommeals badyyhbym
mdmgdn. domn  Jamoberamegegio b3gdhtgde
330060 d0bzomb Mmab b3gdhérgdmet Bgme-
hgdom gognengdom JPGhm BpaEats, Gmamty
3patob dstrgaengdal Gomegbmdom, aby di3gbo-
6o Hogbmbmdagho 3g8smagbenmdao.



44

80430GH-0hoILNL JVTPOIGOL d0BTId0

39630bognmo goemzgame bodgntbym mM3mgdals
3amobmenmgogto bdgdhtgde:

F355-srogbab Jgamdaroob mHeeb badgatbam
x5 Nel. Bob dogmabeagnmaoy bdgdpt8o byen
omgemognos 289 Jomobmdmtign, Gmdgmas
Amér0l Johdmdb shedamnbmmmgoghn Bodatr-
bgdn. 3obboggmtpdom dg3tns Batrgemmabadols
gopemamangdo. bgdggbstrgme Tl otaBed6y~
b3 ggndgobo (Pinus) o mbognals (Corylus) dhatnbs
Sotggemgdn. dogmobmgbgdol 3z7m30  Fochdmbdb
396gododobbontrgdals  (Cichorioideae) dpnatols
dotgaagdol Gomogbmds. bogdeme apnd ba-
ogbo Botrgzemmgbgdeb (Cerealia) Bysagbenmds,
800 Bmtobos bebdognoe (Triticum). sgobodbgds
3oz bmMdgmob gobgdobmgob madsbobosmy-
dgem bodgggemd Igabotrgms Bgzgtn. gbgboo: Bo-
oopgeme (Polygonum), Bota (Cirsium), 6o6:3ogn
(Carduus), §offodaérs (Fagopyrum). 8oty Grom-
©abmdamos dogmdeb (Malva) Bphatol dotpgeng-
30. dagmdo 3o, Gimameag Fobo, 0Bépgds dngmnggd-
89, aBab Bodntagdbo o Luboa3ggdBy. se0BaB67d
obhéob s bbgo dogmabmgab dygbatrgon dpgtl
dobrgmydog.

6033mobmmmaay®  Jognnbmdmbggdh Bmeal
Bs633em3bodel gngmenogydol 3ofbes mogng-
botms bemygmb bdmgda. 39300 bmgm aemmdglob
(Glomus) L3mégda. ool mdab bmym (Mucorace-
ae), boggamob bemgm bobrpatns (Sordaria), 3sghm-
80gdn (Chaetomium) ©> bbgs bmgmb bdmtgdog.
danty ComEgbmdnmnss bab 3gtidbob 3s¢6dedy-
o Jihgeode, byenob Jimgogmols dmdge, Fyom-
9pgbotaggda, dFgtgdobs @ (3gndgdob g3nmat-
8o, d7babgdo s Lbgs Bodab Boghmbymdnemn
603mgdo. 6odmzbne gbmzggemal dgFz0a.

Fa350-0tr0bol ggaEdItob mHmob bsdgahbam
93m Ne2. 53 rtadmb dogmabmenmzogntin bdgdntho
3vgnengdom Jgtm dpoEotod, oty dohzgmo
o3mbo. Ne13 6033330 byer @omzenomos 645 3>-
mobmdmthgn. dggbotigon Fhatob Batpgzmmgdab
GomEgbmds Bgomagbb 228-b. bydagbatrgms saam0
Fadmeagbognos @adgal (Pinus), Fogemab (Fagus
orientalis), 3gbals (Quercus), tgboenab (Carpinus
betulus), 3ytybol (Alnus), gogemabs (Juglans re-

gia) @ mbognob (Corylus) dpgtom. Badmzbas Jnb-
ool (Cornus) s Hagpengdtoga 308abs (Vitis vinif-
era) 3hatob Botpgangdo. doemobmabgdol Ihzgtn
Hompybmdhngsm g@thm dghs, 30@My bydygde-
hymo A3taol Bgdoagbemmds. Joemebmenmaangt
b3gdat8e mons Lomgbe Botpzmmmabadol G-
0. 330(03) gobabaBmaths bmédsema (Triticum)
©o gato (Hordeum). pbgoos Fohdmmagbomma
Bamgbpdab batgagangde. d93tns satgmag ob G-
©obeyhe gmydgbhode, Gm3mgdog dodyzgde
5008006b @d 0BGEYds bLagbmatgdmmol gBmgd-
80, d0gnnggdbo @d bbgs @ahggdboe s@anmmydty.
3otmo odnbo, b3gdhHBn smebndBgds hyob agnd-
60a0b bImérgdng.

3d3serabmemmagont 6o3mgdl Bmtel ©mBabo-
tgdb obgzenmgbgdol g@ohmemongdo @0 mdol
bmgeml  bdmégdo. aobrs o3nbs, 3obobaBmghe
bmgm aemmdgbnbe (Glomus) s dpgenmb bemgmb
OPagmgenmbindeb (Trichoglossum) bimkgde. ot~
35000 Fomdmmagboema hgndgdobs @o 3Fgtrgdals
Bo3mydag. sm0bod6gde bob Fgégbols 3stagbdady-
o J3GYgde. gty Gommgbmdomos byemabs s
Bogmol Jbmzgaamab dmdm, FysenBygbotggde, dot-
03m3bgdob mptmb dnghmbimdgemoe 638mgde.
653mg600 Bogmnsbo hgnds.

808oboody, Thazot-séogbol Gmob  degna-
Boenmaogéo b3gdhégdo azohgabgdb, ¢imd do-
@0 3m33angdbo daagmtor asbbbzogmgde agnsbo
60B30mb  3mB3mmgdbgdalazab. Bhazet-straglols
JghomeBe o6 omnbn86gds bodgole @s Lmdel
9h3tol Jotggmgdn, Gm3mpdog Patm atom
emndodb dboboomgdl. gots 33nbs, sty dtrnb-
2omb bobs8o gt gennsbo gméol atazemng 8603-
3Baeregbem oym ao3tgammgdyeme dgbab, Fogeno-
bo o Ggbagnab hyggde. gomal hygdn oBéhpgdmms
dytysbo, Gmdgmoy Emob 3nws Jehmmda ggé
bothmdl. gamgzab dpmpase aodmgemabos, Gmd
agoe-ot0gbob gampaGol bobdBa aagoengdom
I96M 33Mgo® 0ym gobzamotigdnme doFocmdmg-
gogde. domgd8n gojomo o mbogma 8mayoz-
©oo. 3gbobgdl bogdemm oo gathmmdyda 9303s.
@396 ©mob Jo 393gbobymds aobbogryen
6yaombdn momgddab o6 sl gebzamotydgmmo.
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Emmmsxbob bodstmgebo. dpgdotagmdlh ome-
mob gméob (5Gogmeb mbaméob) bsdbhgmen

o 3abaab byem Gomog 500-600 Agphtnmdd o=
aoengdpemo. bydetmzabo gbmdagmas odnm, Gmd
0go hzgbo g3gybob datagméoody dgbfegmogme
3ha3o6h-otogdbol bobab yagmeBy ware badabe-
39605, aBolb 38369danmdoboeb  ogogBntigdnm
2012-2015 §engdBo memenogtob  beBotmazoably
aoombaty mébodey bodakba. gombigdlh byen-
3dm3sbgmmdmo sthggmmman ogermb adamdndg.

Jogmobmenmaegtn  JgmmEon  30dmagzmgYmos
b330 bdathba, byarsbog 6edydgde smgdymos ho-
Mg Jahdmaroeb aby doggompdgmes Rmbhbals
B00o8mgd8n. gbgBod megab Jomo, dgpameb oéy
3930b dzommeb o Jagmo goryhgde.

EeommgHo 3, bodothbo Ne2. sBedbgemn badatbo-
06 3m3mgadame @ gosBaennBdymns gjabo babza.
eth-eoton BodyBne ogdames Ned o NS dnfdamg-
300006. babggdo sgdymos @ obgay SpbFogmacnnd
Boggomgdgmob hmbRbol odgol gomolb g3gd md
Byaemob 0630, Jsemobrenmanatds sBomoBds ob-
3069, 68 enagals Joemals d398 sbgdyen mtigebae
638080 oAb dggBuathob 15 dpatel Bstgs-
ama (byh. 56). SBHmImenemaagto Jaemggab dabye-
300, Bog3oemodpenn ymgommo 35-45 Famob doeno
(Bertoldi et al. 2016). dsenoBexmmangé bdgdaBo
bgBagbatrgems Bmenb omaBodBgde qedge (Pinus),
Foggmo (Fagus), gbo (Quercus), gsademn (Juglans
regia), 3togobo (Alnus), tygbosmo (Carpinus betulus),
83gb3e (Tilia) s oxgens (Uimus). sodmfigbagpos o3-
6oz obognobs Carylus) > figgpemgdngo godab
(Vitis vinifera) 3gztab Bstaagemgdo. daemdbmgbgda-
©6 3sgmoBmanmanygé bdgdahdo Badmgbas Bogarr
dooodab (Chenopodiaceae), §obdénbs (Urtica) o
hogommdatangol (Plantago) 3patob Bséizgengde.
¥r3agobmanmgogha boboomals Bo8mgdb dmeals
3o6dmdb byemob Jiegagmob gghse ©> aB9GIme
dmdam, Gag, hggbo 38aom, Baggsemgdyme Jogmob
0ogbodhsgab 63800 7B agl (b, 57).

Boggommpdgaol AembAbob dggmel atgBo semgdyem
b06380 Bodmzbad Bbememme bogzgdo @s bodygh-
Bagner Jugbatrggdols dhatnb Botrgzengdo. gligbos
Jodoeno (Juglans regia) s mbogma (Corylus). éaog

Bggbgde bodggebomm badgomgdgdb, d93¢00 ak-
30bdbogmols (Serratula), g3oébdsboageb (Achillea),
mognenmb (Centaurea), magymddoansh (Echinops)
o bbgo bOIgn@Bommem dognobmgbydal dhatab
otggzemgde (Quatlricchi 2012).

6ol Bggbgds stredsmmnbmenmanynd 653mgdb, 3ng-
ab 961930 0ergd7e o630 EMBnBatgdL bab dgé-
dbob P3trgogde @ dotggemm3bydalb babsdgdg-
eo. bab 3gkgBols Jsrgbgndyem P3t1gdl BmeEab
godzeb Pecnogdegss. 9¢ebadbgds gammbytamoe
3othyzmmm3badals bobadgdgmn s gogmenahgdog.
3gnthy Mammebmdomos byemab Jomgagnab dedjm,
bmgm aenmagbob bdmhgdn ©d dyndgdal oyébmb-
3m3gema 60dmgda.

Ned 3gérdenob Jognobmenmangd bgdatdn dyg-
Batagmo dpztaol Botrggemgdo GomEgbmdtogse
otgory aby dgahno. JoGgomes Fohdmeagboenn
sédsmobmmmgogtn 6odmgdn. Jodmab ok
03m369d0b bobodgdenal trommgbmds. déab o3-
thgogg bomgbo Botrgenemabdol Lobodgdgeme.
3poty homegbmdomos bob dgérgbal @sdFgek0
D23@7d0, Godoemah)de. gmhes 53hg:m3g bmgmb
bdmrgdn, bymmab Jbemgagnalb dmdsm @d dggbocy-
o gdopyhdobe. ghogym Bdmgdo a3bamgdy
6303930l d3bgbgde s 3pgbota Fyanob Fyoendyg-
Batagma gobihdn.

Ne5 363 emob dsemnbmenmaogdo bigdhte ségoy
abg Ba@otnd. 6a3m3zbod godaab, Bgbab, gogemab,
Fbrybab, Ggbagmobs s geBab Ah3tob dotgamy-
dob 3gothg omEgbmds. dagnabmgsbme dmeab
3o6dmdb baogba Fotggenmzbadol @ Bomosb
ofbgdgme batgagemgdol Fhagén. om0bndbgds
obg3g dyob agndtigdab Lmégda. dérdognabm-
ogegh 6o3mgdb Jmmob dgztnd bob 3gkigbals
©0F30th0 306rgbgndnmo Pitggde, bobodgdgema
© boygeb bdmdgde. gmpes Jéhagemm3zbadob go-
omemoggde, ggbathgms gdamghdabo o byemob
dbemgoemal dmdgm. dgntry GomEgbmdamsd Fok-
decoagboenn vatg;gy handgdobs ©d dFggdnb
Sn3tmbgmdgame Gsdmgdoa.

EmEmogno 3, bodotba Me7. 53 badathba@sb smg-
dgeens bade Jgtdemob Bogonagbol bobio o gé-
ong 3gbgob damal o¢igBo. Batal Botrazengdab
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GomEgbmds 3930 Nel dgthdemol Bogmogldea.
bg3ggbotagms Betanb of bogdomm Pbgomss gog-
30b dhagéob dotygemgda. dgatos satgmgg Badzab
33960, 9060B6gds gogemal, Sntaybols, Gbogmals
Shatrnb Barggengdo. Grog Ingbgdo mbogml, 308b @s
Sbob, Bsmn Bhgtanb datogaangda oty obg dggtne.
dognobmgobms Bl Johdmdb bmédmabs o
bbgs bamgln otgamm3badab 8hagtn. 3othzomes
Fohdmpagbnmn Bomgbgdol, damydabs s 3g6o-
bgdab botrgagemo Jagbatrgms dp3zthab Botyggemyg-
da (by®. 58). Pb3zomss o@Bnobab bogbmahgdmob
ohggenag ohbgdgmo batyzgmgdn: Gohlbdsboy-
30, §063960, 3G0gomdatngs s bbz. smaBadbgds
hyob 33n8Gdab bamérgda. smd3semnbmenmaagto
6o8mgdnb 337590 asbbogrgmm dpthdgmBo gbge-
©00 Fobraemmzobons babaBgdgema s bob Bgéagbals
0873060 BiGgogdn. geapos bmgm aanmdgbabs
© bméEsGeol bdmégda. sbgzy dgoty Gompg-
Bmdomos bgmabs @ 3obgbeBomghgmn Jomgo-
ol dmggm. ool Bgndgdabe o dh36at0 Fymal
Fyoemdggbotry blnGmaads (byk. 59).

Ne2 3t emob 3ngorogho sthg obg dpamatos dogno-
Bmdmé:ggda0m. 33g6otrgons Bemenb Bsdmabos gag-
30b, 3gbab, gogemab, bgbognol, mgemab, sbznmalbs
©> 3980l ghmgymo 3pgtnlb Botzengdn. dogmo-
bmgabms 359530 ooy da3H0s bomgbe @s 3gmyto
ogemmgbgdn. aobloBratigemos bmddeme (Trit-
icum). gbgamss Boogbgdob bLotgagmoms Bggthaly
6omEYBmdy, dsor Imtabss: Bahohgeme, Bogatrgs-
®s8s, bgstngams, bothdoga. gBmb bathgzgmmome-
306 omoBodbgds Aogomdotimgs, BdLBBEY0
©> 938060. thog Iggbgds hyol agndtagdal bamergdl,
5 633m36ns 3309k aggemeb gbab bgen ¢e3wabody
bdemd. sadoemnbormaonto Ba3mgdob sapnde
©™3nbofhgdl Jatygmmabgdol gopmennhgdo ©o
Samo boboBgdgmn. dg3én dathgmazy bob BgtrgBals
faethn getpmode, Fohodab dgbgbgda. ge-
hod bemgmb bdeméagdo, byemal Jbmgogmol dmdgm oo
Fgoemdyabotay Ldntkhmaatol Bsdoo.

$3639emo Ne3. 3nb Boamoghdo §okdmdb godzobs @
bemgob 3gathab Batrgaamodol GumeoBmds. etas-
@3 Fokdmea)bommn 53tm3z) bognobs @b 3gbals
3tyatob BgBamagbanmbds. gmpod Ggbob, Fgtybab o
obognols gatolb otrgzengde. domobmgsbos dm-

6ol ©m30Batigdb Bamglgdal bathgzgmoms dhggto.
623mgbos atymag bompbo Botrpgammabdal dgag-
0. 3ol Boogligdebs o gBmb batagggemgdog. st~
Jognoberenmagonth 337880 ooy EmTobatigdl Bat-
83am3Badob bobsdgdgeme > Bson Fopmenndgde.
Mo bob 3gégbob @adfgato githyrode @ bygmab
dJomgognoly dmdam. Gog Bggbgde bmgmb Ldmégdl,
domBo 6a3mgbno ganmdgbo bmGiokas mo bbgs go-
EpboBroghgemo bmgmls bdmtgdn, smn By3smagh-
@mdo bogdomm opnw. gnty MamEBMdnmss 93~
6ymz) Fysendpgbatigon 633mgdo.

89630l 06980 smgdpme bobge sbyzg Logleme
moEitins, Gmgméy dggbotgms Apatom, aby
édagnobmmmaogto BsBmgdoo. bydygbstgos
8l gomdmdls Fofzmgbgdn, dsa mtabos gng-
30, 63d30 @3 bmdn. Bogemgdn 86n336mmds odab
3gbab, égbagnab, gogbgob, mpemab, mbognobs @
3580l 3hatal Botggzemgdl. dogmabmzsbms 337580
393600 JPembyGdPme otpzmmgbadobs o bbge
bog3gd dpgbotrgos dhgatre. EmBnbotigdl Fofo-
dpte (Fagopyrum). 3¢06036gds thyob azndtagdols
bdmeérgda. 3G1030amabmemmaon® 68mndb 3mtab
©mB0Bnthgdl Fsépazenm3bgdal babodgdgeme. stob
Boammabadob gogmenodgden. bogdome dg3-
600 bgamob dbmgoemal dmdam, dbgag Fahgdabs
©0 Bhgndgdob Baghmbgmdneme 6oBmgdo o dsmn
9309™3obo. gb 0dob 60dbogL, GmB Bngzsemydy-
o ogtdomgb Bogbyemalb dghommdn, Gmogbog
Iatgdobs @O BH3odgdab aodtgangdals oghngtn
qoboo.

EmEemo o0 3, bodokbo Ne12. gobbagngmo badotk-
boeb FgbFogmomas mmbo dghdemab Sngmoghob
Babogne, obgag bobzo ompdymes dogzsemgdgmel
mogob gomob d3gd o dpameb o6pda. mamgdol
yagemo bobiBo d@mnbaB6gds dhzéol Jothggamg-
dob oo Gomeobmds. Nel §363gmBo Jabhdmdl
FoFam3bgdab dphagin. omnbadbgde satigogy 39-
bab, Foggamab, 3o3emob, égbognab, gogbgol, mbo-
mabo o 3080l 8h3tnb dotygzemgda. dommobmgeb-
29 Jméanb dgatns Fofadyéob @s dotkggenmgbydals
3atob GomEgbmds. Bodmgbos Bomglgdabs s
9Bmb batrgzaangde. yob a30dtrgdab bdmtgdn gm-
9. 361035¢0bmenmangt 6odmgdb Bmkal mdn-
Bothgdl bobodgdgemo o begmb bimegdn, gmdoo



804336 -0MHOLNL JTTPOIGAL JOBTP00

47

bob 3g¢dbob P3égEode @O Gogmmnggdo. dgatry
omEgbmdnmes 33tgmay Bmmanmgaghn dobams

0 Fyomaggbotggdoe.

363 gemo Ne2. 3ob3o sbyzg 6e3mgbos godgab, bed-
30b, Fodemol, 37tigbols dpatnb Jotygmgdo. do-
obmzgabme dmciab dgzthns FoFadghol, bamgbo
dotryammmgabgdobs o domo Lathgggemol Sh3zéals
3995396enmd0. Badmgbne datygmay gBmb bothyg-
300 dpgbotaggdo, Gmdgmmogsbog Bmgnghme
bodgn@bognms.  3G3semobmenmgogh  63dmgdb
Ymtab ogoy oGdmdb bobsdgdgeme @ bmgmb
b3mtgda. otgoy obg gmdos byl gbmgagnob
dm34m, bob Jghgbab atrgegde @ gegmenapgdo.
333600 53hnm3y Bandgdob dgbgbgdo @o Jmsbde-
badate dathaggde. Jgathy Gompgbmdaomss Fysen-
33960ty LIntrmgntro.

3963gmo Ned. Bab BogmoghBe bydugbotgmoged
Sm3mPgBognas Badgab, gadgnh, dntybob, thgbagmal,
393b30b, mgemab, mbagnabs o 30Bob 8pzatn. do-
enobmgsbas 13130 Fatdmmagbammns bamgbe 8oé-
83mm36d000 ©d Boongbyddn sébydacma bokygg-
e 3ugbotggdao. SmebodBgde sbgzg Seadasbol
bagbmatgdenals athgaemag shbadyere buhgagma-
d0. 3h3smobmenmaen® 133580 33Bboggmg-
Som d33t00 begmb bdmgda. Bogbadsgmy® tom-
©gbmdab of oefaab bmgm aamdgbels bimégdob
Gomegbmds. aby3g Jothaomss Fotdmmagbagmo bob
396gBob Methgrgde, agbotigms gdemgédabo ©d
bgamals Jbmgognal dmdam. dg3tns 33613039 haeda-
dobo o BFgtgdob 3ngtrembamdgeme Badmygde.

30680 Ned. 93 JahdgemBo dhatob Bstraaemy-
d0b  GomEobmds gogemgdnm bogengdod, aog-
g Bgdmo gobboengm 3aé3mdde. bydngbstig-
9 339890 ogngdbotims godgal, styab, dgbab,
gboenab, Fodamol, obogobs o goBab 8hztnb
Botaemgdnl dgotry Gomegbmds. dogmobmgbgdal
#3330 IB8GM Johgopss Fohmeagboma, Go-
3mh GomEybmdcgae, oby dogbmbmangta 3g-
353 9bemmdom. 39308 bamgbn dotggmmmabgdobes
©> Bomgbydnb batrgggmodn. of 6odmgbao Fyoen-
3gbotrgmo Ahagtn. vbggg bogdomm gbzomad hyob
3309tgdab bdmergda. sGrdogabmmmgngt 1373~
B0 3336000 bobodgdgmmn. gotaemas Fotdmmagbo-

o bmgmb bdmérgda, bgmab gbmgaenab dmdym @d
@ohmenogydn, begnem bab 3gérgbob 306136gndgenn
V3ngde - Gynthy Gompgbmbdam. gmeod saGigm-
39 $3ndgdnb Boghmbimdgemo Bodmgdo.

doggommpdymab mogob Jogmabonb gdgen bobydo
bgdagBatrgms Bmeaob aoBabsBmates Badgab, gadanb,
3gbab, Ggbagnab, $0gthgbagnob, cmpemobs @> gobab
3aatob Bsrpaemada. dogmobmabadls Bmtols §othdmdls
39adnsbob bagbeagéndamols nhagemag 3s3hpaod-
o bathagengdob 3p3atho. 3abboggatgdea 3gatns
3oh@gofdeb, Bmogaandatagol, @atibdsbroggob,
abgxhsh @ bbgs dognobmgebamo @3gén. séodo-
obemanmgogth Ba3mgdlb Bl dgacne bobodgdg-
o @b bmgmb bdmhgdals Gompgbmdo. gotgoees
FokBmeagbogmn 0ghpmag bab 3gédBob mstywmgdn,
handgdabs @ Fgtgdab Bogtmbimdgamn Badogda.
othob dgamob dacrnenob yhnbdagngdo. gmpeo byepels
@ 30830l Jbmaogmob dmdam. aebbobratpeos o3-
@3y godaab bob dgtgbob Jatrgmgdn.

BmbAbab dxgemal 8g3n smgdgen 603739330 bydyg-
Batrgon Bmenb aoBbedemgtaas ggadgal, Bodgab,
85ab3nb, dgeng3sb dpgatea. dagnabmabadel 23am0
Fohdmpagbomas gobmgededeb, Boédsgal, bs-
gotgomodol, Fofodpdob, godbdsbongeb, dsge-
omeb, dhogommdatingsbs @s bbgd ggbotrgms
3patnm. dhadamabmenmaogh Bo8mgdl dmcab
393605 bobsdgdgemo o B3edgdnl Bsomgda. sma-
603690 obggy bmym gemmdgbab, beméotinsl o
mbdob bemgmb g3mGogosb bimégda. bab dgergbabs
3730, byenab Jomgognab dmdym @s Jggbotrg-
@ 53n@gthBobo gokaomd Fohdmeagbame. gm-
00> gapmeaddabs @ Fyomdpgbotiggdol Bo3-
ogd0. Bbmenme 99 babiBas Badmgbe JstwBapaemo
300l 4356abgdo (Diphyllobothrium). ogo ghbogdo
dbmmme y38b @ dogzomgdgmab Byggmda
bagatogeme dmbzmgdmes 00 my38meb géhoowe,
hmdgmog 30hoop3dmdedoy 3g308s.

hmambhg gbgogm, dpageh-atuagbab gaampaénk
JgGomedo 0dpcmobogme dmbobengmds 3o~
hoe agm @obabmgdgme Gmamég dgbbgo-gs-
35bgmdn, abg dagdm @o Bages Jotharendn. ogn Bab-
©93©° 8oFem3mgdgmgdab, Gobog nBmGmebogme
@dago ©d bahom JamaBogn bgemb PFymdwme.
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dmEoobol  gmhmobn. dydothymdb ds37hnsbals
bodbegm-obagmgmnm, beagemgdob bagetgbs ©s
gobosdotb 3méinb. gmtmBob Bemdgdn stgoy oby
©oEnd. dobo bodsmeng Brgob mBawob 2289 Agk-
600, otadgmenmaontn 8mboggdgdal Sabgmgoom,
gmémebo d3.§. 27-25 baggabogdem metimpyds
(Gambashidze and Gogochuri. 2004). gt neB8o
653m36as 50 Femalb gognals AmbRbo. gmtrmbols sem-
8mbgbab oanemdy Empb 0Bkhogds bydsemdpéo
hodol daemabmzbgdn, G35 bymdgddo go ghpgm-
©980 3933200760 HmpmEIbrGmbnb dyhjsde s
badomdpén hobdéygyn bydygbotggde. msbadye-
fmgg Jmodohatin Intrmdgdn domom3mab 3 bo-
FommBo g bogdsme zoptno.

gmeobemob by omgdaemo s dsgnobmenmaog-
6o dgbfogmagmns 18 6adydn, HmBengdoy smg-
dgem0d @obagthdomagn 3odgéhal ot gomsb, -
3emgd0ceob o 3obodathbydyme boomsgnwsb. oe
0bhgtgbl Fok3momagbl badn §at3mmol Boamog-
bob 3ogmabmmmaoghe bdgdhtgde. mén Bsmasbe
oym mnbab, bmenm géhon - bob. oebobndbagas,
6md Jpedmomeb 8mdmggdgen Bobogmsdn Bo-
3m3b0s dagmnsb @nEo Gumegbmdal ggbadgos
33960 o om0 mocddab 80% 937036mEs Mog-
nmgeb dggbotggdl (gbénemo 2; by. 60,61). bdgg-
B30 EMnbotgdl 3oGEmLEgdNl misbob Fotdm-
Bowagbengdoe: Fragaria, Filipendula ulmaria (oo bbg.
393600 Jmemambbgda. byBgbatrgms Bmtnb dot-
30 39639emdo §o6dmdb gogbgob (Tilia) dp3ztnb
Gomeybmdo. omobodbgds obgzg Aubus, Sorbus, Pi-
rus, Prunus, Evonimus, Rosa, Rosa canina. 3ymthy
3363980 ©EmBotrgdms dpgmeb bbgswabbgs
mgemmgabo dognabmabgdob dgzgtn. Gog Iggby-
&0 3gbody Fa3gemb, of oo J3adohabmds ozl
Botryammm3bydb (Poaceae). gbs s@mabndbels, 08
ba30gg $aG3gde megmmgeb 3ggbytgme gots
3m3mbgbognnd gphatob dgbabgde (byk. 60,61,62),
domn gemobdabgdatin hghggdo ©s gdnmytdnbo.
Jogmobmemmgogt b3gdhGde 33bamgds dgtgm-
39 bmdols (Abies nordmanniana), 6>dgab (Picea
orientalis), @nd3ob (Pinus), stryob (Betula), Gog-

wab (Fagus orientalis), 33ytybob (Alnus), Ggbo-
anob (Carpinus betulus), 3gbols (Quersus), Fodenals
(Castanea sativa), pntrogob (Salix), 6ygothbenal
(Acer), oboemab (Corylus) 3dgéob Botgzengdo.
3o6mo adabo, Badmzbos hyob 330dthgdab bdmey-
dog (Kvavadze et al. 2004a; Kvavadze 2006; Kva-
vadze et al. 2007a).

8965836bgdnmo Bosogal b3gdhtn byem bbgs by-
Gomb agodamgab. of Jo6d3mdl Fofmgobgdab dygboe-
6, Ih3ncn, 3gobloggotgdom gogzob. gmomm-
3560 hogbmBgde scnbndBgds Agathy Hammgbmdon
(abngnn 2). gbgboo: Foggemo, 3ytyaba, Mgboeme,
Sgbs, 3ogbsn, mbamo @ gogEGs. domabmgby-
d0sb Gnowoadn dg3thns Cichorioideae, Aster,
Palygonum, Caryophyllacea. gbgomos o3tgmgg
Fotdmmagboeno hyob azndégdol bdmtgde. gbg-
6oo: Polypodium vulgare, Ophioglossum vulgatum,
Cryptogramma crispa, Botrychium lunaria. e
améy $96danob bodydnddn, oby aobodothbygdyen
Bnoadn, sm8mhgbagnas bomgba dstrgzenmzbyda.
3%6baBmgéhymos Jato, bmGdagmo, Bztne @ §go-
30. 393600 93MYm3) bmkdeol Booglgdals batg-
395990. 603m3b0s 3@EBobob gBmBoa, gBab 3nkob
o bobog3ggd8y otbgdaem bothgzgeme Fggbotrgms
8h3gto. dograbmmmaogh b3gdhh3o agbgogde
03gm3) dmgal sébgdmdels nbpnodmtrgda. gb 6d
8656900 Ih3gt0, GmBemgdbag gbmagmmo ggh
§09b 8obo ggemaobemdnb o6 Bbodnobmdab gedm.

gotgdnbogol zedmygzemgamos satymzgy ®o-
6s3gEtmzy mvgen, GmIgmog Sa0enmdG0330
3aa6at098d> 3owdmagegl (gbhagma 2). eey-
36@gmmo cogemab Jeemobmenmaento bdgdhto
okbgdemo 3oblbgozmade asbodambydymn mog-
mobasb. gb ofab dpgmmb cmsgme, Gmdgm-
dng omnbndBgds agemol (Rhododendron) 3pgoto,
Jmemambbgdo (Lamiaceae), mogognm (Centaurea),
do0o (Ranunculus) o bbgs doamobmgbgda. gotrao-
00 FotBmagbnema Helianthemum, Symphytum,
Prunella, Knautia arvensis, Papaver. ¢ygob 330869~
30b bdmgdo of m0mgdeb o sebodbgde.
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3030boEady, Jammnbmenmaagto bdgdhtado ohgg-
Bgdb, (md dg§. 27-25 bopypbogddn gobbogrymn
a0mbo oGt aym Bynom, bamog Jbgew bs-
HmdEd gogban, Fogaenn, Fodmo. dmab yatrem do-
@ gghmdgddy, Fafamabydol hygdn Joedmd-
0 godgo ©o bmdo. Bodge 0Bhgdmms Gmamey
3nbotiggn. bgdihtrgdds vatgmay ohggbs, md 0d
hmb oGz nygm gobgzamatigdgmn dofomdmyg-
3n00g%s, dgbogmbengmds ©s Aggahatgmde.

»03o© Pogao, Gmd ogzomgdaee egm Jogme @
dob bs3ngzg daGdmom bLbgsmobbgzsbonto Pdoe-
engbo botnbbol mogema Rostebalb, Bgbadmmo
80930eadwab 393maaly: LimGyr dompda ay-
3696 3oGzgme Bg@pdahggde, Gmdmgdoy 358-
3magdmmbdal gohms @PHyhol 8mBybgdabag
3oby30696.

Gohaghob gmbobo. o gdmbhgda EiFygdames
2003-2004 Fengddo s ymtrebab gggems méaeby-
@0 633m0 goEspgdgmos Jograbmemmange me-
dmtahmtr008n. 2007 Femoob mgdog shggm-
mmaoato gdbdgmages goboatdmdl aombigdl
60bm 3ogotndaby ©d gobo gobnobol bgemddmge-
Bgemmdom. dmdmggdpme sbogme doboemo abag
993mpab  bagetrmgpenmb géhemgbame 3pBggdob
3omoBmenmang® modmGopmtingda, boesg Snbo
33m93% 3nBabotigmib. @omagbammas s3thymag
@3¢360b gmtrmbab ohbgdmdab sdbmeyhzte
2bd3n, GmBgmog Gognmshdmbymo sBomebab
3nbganm d3§. 27-26 bagynbggdom meGrmEadd
(Kakhiani et al 2018).

@360l gmernsbo dogdotigmdl Gotraghab ddab
Ssbenmdmo (B00 8 ®idmégdom), dnbo Sdbm-
eahaGe bodameng Brmgol mBageb shol 2100 8,
Jmméoabahgdo go 4129 25 N; 43 36 36 E. pomg-
356@gmo  gmododpdo dnhmdgde of Logdome
339600, Femogha boBgomm hyddghohahe o6
omgdohgde 2-6 atomybb. Femogho Bommgggdab
Gompgbmbds o 650-700 33.-b Jgoagbl (Lomi-
nadze and Chiraqadze 1971).

gmemabo bogdsmm mamn Bmdabes, obo @oddyh-
6o 28,50 3phdb 20Faab, bedsmeng o 2,50 8gdns.
3ogmabemenmgonte 3aanaszebmgel Bgeéhs Jo8gka-
©96 omgdyme méasbymo 60dmab 15 bnbgn, sbg-

30 3960306bgdyme, 0dpmmabogeme Boogogomseb
3m3mggdgamn 7 6adyBa. Bsboems Pamhgboe Swo-
©3k0 omdmhboo Gmaméy J3gbstrgms 3hatnbo
@ bimtydob 35300396emmdom, aby ohredogn-
Bengnmaogho bsboomal BoBorgdab Gromegbmdn-
@ @ Jomo Gogbmbmnyde Bgdvmagbanmdan.
3530momac, 3ddmnhyas, md Jodgénb bob ymb-
btrgdyngdebs @s bataggoemm ghemab bob abo-
o 39dmPygbgdnom @odaeb, Sgbobs o m3nab
bab 3¢gabo, tog domn Jothgbgndyene Jehymgdal
3hLgdmdom gedmamnboo. ghenBy, bomog doggo-
modpeme @abgbab @ @aghdagngb, gbmggenab
09530 yogaem @dggbogno. s3ab bR Jo,
3561 gbmagmmab dgF30bo, 36ab bemdm hyogogo-
ool Boghemob dbgbgda. 03 bemdmboe, Gm@3gmdeg
30637t aggbogno dysge, oby Bgdeds (Kva-
vadze and Kakhiani 2010).

390modby o 0338y Lomab bogmofigdo Zbeo
gmgoenoge, Goeadb ag baamab Jumgogmab godés-
30 3m3gme sedmfigbagma. abng PBod 3m06a3Bmb,
hmd 0dtogBy byl Jomgagnal 3o3Gmbimdyeme
dogggdab 633mn abgeog Jogow Aubes. baobhaéy-
bems b gaghng, ma3 mogow ghene Imbrnyene ogm
Jabenmabg®hbommob (Lotus) ©d sboheb (Aster)
o8B0 ygogommgdoom (Kvavadze et al. 2007b) .

3ggbotigon datab gmdIengdbol dabgmgeo o=
33939, b8 gotragbab gmémbobe o Hdnb gotdg-
3m s6bgdmdEs gmammagabn dyol géoadgbhgde,
bamag batmdes dgbs (Quercus), Fogame (Fagus
orientalis), ogens (Ulmus), gagbgoe (Tilia), abogms
(Carpinus betulus), 3oatégbagns (Carpinus orienta-
lis), dgendas (Zelokava carpinifolia), hothoggo (Sa-
lix), 3ptaysbo (Alnus). ogag. d3a0yoBe 3o - mbagme
(Corylus) s 38og (Buxus). gemenmzabo Byab ot~
bgdmdob sdp3nggdl obgzy Byob agedégdal bdm-
thgdab smdmhgbs s gobbogamdgdaom go az0ddo
330mab gbo (Ophyoglossum vulgatum). sbenmd-
@gdety dmob ptm Jomomm gommgdly gadgobs
(Pinus) o> strgals (hyg ogem gegbpgengdyeme. ko=
ambg 80bacaggn, bmde o Badgn ghpgemepdmeo.

doemobmgob dggbotigms Fmtaob bogdsme EnEo
Baffacmo 930300 bamgl athggenmabgdbs o bme-
demab gobgdab bobgggemoms Bhzgtb. gobboggo-
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gbGomo 2. gm@osbab gmGhpobo. FathEgmAoa, 8063806bpdam Bospoghs s Mebsdgpdmap Megmo oo-
8mbgboemo Bhgtob Batgamodobs @d bImkgdod Gompgbmds

1 2 3 4 5
BodgBgd0 m06adAmag | 3o6sBakbgdeme
26.1 | 496.2 | 6.3 |ongme Booogo

Abies nordmanniana 1 13 3 5
Picea orientalis 1 5 2 3
Pinus 3 23 16 1 55
Betula 1 1
Fagus onientalis 1 1
Alnus 1 1
Carpinus 1 1 2 1 2
Quercus 1 2 1 1 5
Tilia cordata 39 3 1 1 2
Castanea sativa 1 1
Salix 1 2
Rubus 13 3
Sorbus 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 caucasice 15
Total AP sum 19658 27537 280856 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
Chenopodium 1 1
Chenopodium album 2
Filipendula ulmaria 22500 27845 30660 5
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Cerastium
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Liliaceae
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Knautia arvensis
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Scabiosa 2

Prunella 21

Viola 1

Rumex 6 1

Primula 2 1 1

Lotus 6 1

Undiff. NAP 5 12 8 19 12
Polypodiaceae 7 5 5 210
Polypodium vulgare 1 2 2
Ophioglossum vulgatum 1 3
Cryptogramma crispa 3 ) 20
Botrychium lunaria 2 5 30
Lycopodium 1
Sphagnum 2
Total NAP sum 28648 39079 38769 422 349
Ptendophytes 3 2 16 5 266
Total pollen sum 48309 66637 67641 484 693

égdom gb 3303h6g30 3dB93otbgdymn Boowsgob

beérdenats (Triticum) gotoms ocgbgdem-
©> dota (Hordeum), @ad3ze (Panicum) o $3o30
(Secale). 3mdyogmom vatgmgy boemoa (Linum). 53
hob 3gdimgmdog 76@s ymeegmagm 3obgecstsg-
dgeme. 3ogdo gogaenn (Juglans regia) s mbogmo
(Corylus) oBéxepdes (byh. B3). boebagdses-
8o Badmgbo Rggnmodtog 3eBab (Vitis vinifera)
303960 @bHYMos adoby, Gm3 gohogbal ¢dab
800309030 goBbog 339693@B76. Bmaomam, 396-
bogmaen ¢g30mbaa, pagstrsadbame ey~
6ol @fHmb, REg36EmNE Agwahgdanm, Bafoo-
dmvgddgmpdel bagdome mame Gmeno gBodgdmems.
36mdnemng, Gm3 3356 gmndahyo datmdgdal
3%3m EEab d;myem 3030bgm8n 3©IB0sBOL bagdns-
63930 Fodyzebo Grovgmn 730800 dgbogmBengmbdal.
> 0ofds 6o, o) dnbomb g3mgsdn gogeby-
ool Gemoen bodoenggdly gbogmBemgmdsy of-
bodmdEd. ddemabmemann bdgdhh:3o 580l gotae
337896000 Bo3gemab bmgmb bdmégde (Sordaria,
Neurospora, Sporormilella, Chastomium). gb bm-
Jmgdes gmbbgenms BoggmmBy aBégdo.

Byl 3ggbatigms oa BogbmbmBagtn bos
3°3mbogans 3k Bstaher zgbadga smbamag-
6. 3ggBathggdn @ Bacmo gymenmans gemoBady-
60 dobmdgdab hyimbbhtpdaocl baBgomgdsbag
odgmy3e. abgme gobamm@mommmaabo 203930, them-
amngds, Bogacmoon, gagban, tgbogns, dgendao,
$936gbamns, egemo, gg@eBaatine 336 3GEIEE)-
& 33936 gEmadopph JothmdgdBo. 3oty Sgdsmpm=
3 0gBgdo ag, boog Jogome s mbagnn gonbo-
90@s. 9b ©d JnFocmBmgagmgdel stbgdmdal bbgs
B3ghodoo @sbategdy, hmd daf. 27-26 bogan-
630330 333590180 J@fm cdagne emodapate do-
6mdgdo g6 gogngmogm. cbenosbydel 8pahob
dmBaFogngmds Jagmobmenmgond LgghtBn, oby-
o0 bmygmb bogdome oe ¢ompgbmds, thmam-
M0p30 bogbgdBo s¢lgdnmoe bmgm ggmammagbo
(Geoglossum sphagnophilum), mgo bagbgdob
633;mgdn, hobeohghne 23gds Stagensl (Arcella)
bgdmds, GmBgmog datigmzy bage bogbgdde
d0Bathedls, Bngmomgdl, Gmd gotogbal ygmé-
06l Bo@oBmgdBn Jomdgdog I6@S ymgammoy™.
4393908 s3tgmag 9hgg6s, rmd bogbom o@@Y-
@0 oym 23émgy gmmbob Jaogdoannb yagemd
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oo 3mBab ggo. gb go 0dob B0dbogb, hmd o3 trg-
30mbdn ggém 3gho boangde Impomms 0d @AM,

30067 ©mgb, 36y Jemedshe J@hm Bogom agm.

dggmemmagontn dygaemnmab dmdmzgdam 3gmac
3agbotrgms dognobmenmgngtn bdgdht mnmgdel
obanmgogtine  gotogbob qbgg@nb @sboemgdo
o0bgdab 3oenobmenmanghe b3gdhtgdebs (Mes-
sager et al. 2013). fmgméy gbgosgm, hdnl bdgg-
30y 93¢0 Gmormemzgab dggbatigms dpzgtn,
604 d@bhodb gmaenmagobo @gob sébgdmdab
(gb®ogna 3). o3obomobogy, hdede ot ogagbod-
©5 (hyob a3n3trxdn, Gy d0bbbyde 080, Hmd o-
oo bdmégdo o doBdaemBy 3gh ghgengdo.
Hd0b doanobmenmaont b3gdhtigdBo sbgay bbdoe
96 boghome 3ot sabobs Sudnsbab badgatbym
bog8nobmadnb ggoemo. of Badmgbos Bbmemmep gth-
ongame bomgbe 3oégaemmabadab dpggte. bagh-
0mE 36 3hob bebdemals gobgdob batkgggmgdn o
o®@ddaobalb  bogbmaghgdgmmab  gagthggmadame
botyggzgengde, bmamgdoy abaoes stgdgmenmgon®
BobogmaBo. P6@s 3r0603bmb abing, M3, Bmasmsm,
déggmenmaon® obagmade aabobeBmahe dzgbo-
égons B7 hogbmba, hdob ©absemygdgddo go - dbm-
o 51. Bnopagob Ibmgogmal Bsbognadag ohggbs
©o®0o J3atohgbmds daob bigdhtydobd gmety-
dom, G30306 G0dogdn 3obobiBmat 71 yameng-
bo 3ggbotals gogbmbe (gbtragma 3).

omgomemab gmémobn. 3pgdetymdl bomggen do-
dofygéob badbGdgmon @ Sabo sdbmeyhyte
bodomeng 2000 Jghtos (Gambashidze 2004; Kva-
vadze 2004b). gmérmobo gonmbats 2003 Foenb of-
Jomema othobs 0o8dsBodob byemddmaebgmmbac.
dérdgmenmaonto 3mbopgdgdab dnbggom, goé-
0060 MohorEgds dEGYYMGEmGIme JamhItob
93mgoon, obygy Gemamty Gothogbol ygmémsba,
067 d3.§. 27-26 boggybggdeo: Jsemnbmenmgagthe
33303 Fogatimo goatoBab asdagy sbigdgme
©0E0 Bemdol gnodaresb smgdnmo mth Bodydnmek.
om0 dognobmenmgogho bigdntn bthgmae apgb-
63%0 >08mAbEs, baog §oGdmAL hyob agndég-
d0b bimergda. gobbsBrgégmas gomsdyéel (Pol-
ypodium vulgare), aagemolb gbab (Ophioglossum
vulgatum), Bstgseopels (Botrychium  lunaria),
3h0dpmaéwdel (Cryptogramma crispa), howybab

(Dryopteris) bdmérgde (baé. 64). Hodmmgenomo
330960036 Bghabmdo 0Bpgds gmmenmgsb
04990, boxmer 3308t dotrgogmnde bogetmgg-
mmBo @odsbsbnomgdgamas Empom gmadapato
thgaombgdal Foffamasbo @yggdabongeb. Bmazg®
36goemgds  bydogndghn Bpgmmpdel dghdbs-
gd8o (Fischer et al. 2018). 3303¢ 3GNIHMads
3heeEods b33y Beeemdonb Jmomaeb gat-
mdgdBy (Fischer et al. 2018).

335b00603), bgdpgbotgms 337580, abgyzg G-
3mty Gh300b gmGebol doboenoda, domdmdb
Fofiamabgdnb dpatnl detrgzamgdab Gomogbmde.
gbgboo: gadge (Pinus), bemdo (Abies) @ Badge (Pi-
cea). 3oty bompgbmdamss 3bab (Quercus), yo-
Gobdgob (Ephedra) s mbognab (Corylus) dpatnb
Jotgzamgdn  (bykh. 65). dogmobmgobors Bmtinb
©mdnbotygdl dogahamob (Polygonum) 3phatob
B9doagbemmds. smabadbgds dondl (Ranuncu-
lus), germambbgdab (Apiaceae), nbemasbydab
(Cyperaceae), gohodogmobob (Valeriana), 83060k
(Rumex), 33960b (Artemisia), dobogobBontrgdob
(Caryophyllaceae), gotbdsbmageb (Achillea), sb-
b (Aster), 8kogoamdatingab (Plantago), botr-
Qogob (Carduus), gogshmb (Papaver), 3otaogodo-
dobBontrgdabs (Cichorioideae) o Jotrgmbbgdal
(Fabaceae) 3pggte.

26035¢mobmmmanyh Bo3mgdb Bmtnb JoedmdbL
3oemobmgzebmo gadmemadgde. atab bogbgdalb dng-
hmbgmdgmoe 633mgde, bab gtgbab drggemy-
6o 9i¢ogd0, begeb bdmtgde, @gndgdabs o
Faéd0b dnbgbode @d yemebabydgho Hatrggde.
oboemeBo 6admaboo Lygmaby ©d Jaemab Jomgo-
ol 33 am, Bs Jméaab Bgemgdaemo bgemog. Sgntag
BamEbmdnmes 336atn Fyammal Fyommdggbotry
Botryococcus, thog 030l 6aB6agl, Grmd Bgbademms
03 Gob hodoFygtab hdob EmE) gBthm dopsma
ngm ©d dobo Bodotrgdo gmemboreb shgmy abg
3m6b dpgdsthgmdes.
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abGomo. 3. gathogbob gmtrmbob 2@ domemmaon® Bsboamodo, 806083hbodam Bosmoghs @s hdoa® 6o-
mododdo dagbmbpdeb Gompobmddoge Jgpatipds

ndhrkipe il il v
Godage Sobogno 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
Alnus barbata x

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

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

Castanea sativa x
Ulmus x x x
Zelkova carpinifolis x x
Fraxinus x

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

Buxus x

Rhus H]

Salix x

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

Triticum

Panicum

Secale

Hordeum

Poaceae

Centaurea cf.C. cyanus

Centaures

Centaurea montana-type

Centaurea nigra-type

Carduus

Chenopodium album

Chenopodiaceae

Polygonum

Polygonum aviculare

Polygonum bistorta/P. viviparum

Polygonum ct. 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

Hearaclaum-type

Lotus-type

Onosma-type

Geraniaceae

Geranium

Ranunculaceae

Ranunculus-type

Rubiaceae

Scrophulariaceae

Hypericum perforatum-type

Boraginaceae

Smyrnivm-type

Apiaceae

Apium-type

Cyperaceae

Chaenorhinum

Onagraceae

Epilobium

Valeriana

Scabiosa

Knautia

Dipsacus

Fabaceae

Liliaceae

Colchicum

Viola

Campanulaceae

Campanula

Primula

Onagraceae

Brassicaceae

Typha

Spargenium

Potamogetonaceae

Myriophylum

Alismataceas

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

Total taxa sum
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399670 JmBIGe methomgds d3.f. 25-22 bag-
306g900m. 08 3gGomeel Mdgbndy ymémeba
go0ombathy EE)3e6mgenn dgwmgbob demamBy, G-
dgeag dwgdathgmdl hygdemetob ggambs s Foen-
30b @abobemgdel Bméal (Gobejishwili 1980). dgwg-
Bl 3gnogmls bodseeny ofgal 1450-1800 dgals. of
830060 gmmadahatin dotrmdgdas, boBgsmem Fenoy-
G0 3333960 gG0 4-6 géhwmybo, Baemgdgdal Gom-
©96mds Jo - 780-800 Bnemodghan (Lominadze and
Chirakadze 1971). 83gbatagaenmds of sl bgdoen-
30, @63 bymdgdbs s JPhm @dom Sogo-
@3By ofanb Fogaemob, sergnb, Bsgodonlb Bgbals,
domoemdmab  Bygg@hibanol, ogmmab dyob geg-
8gbaygde.  Jagmobeummaonte  gedmgzmgamos
Ne2,5,10 gmtombygdols dobogno. dooa Begon dogmo-
Bmenmaaathe @aboboomgds dmugdgmne SM0b-
©om Igdamegognnddn (Kvavadze et al. 2013; 2015).
Fnbodgdety Bo8hmBBn 8mygoebognes dbmemmp
08 60833930l Jognnbmenmaontn bdgdhthgde, md-
egdog gsdmethigge Baobotrgms séehzgamydo-
35 doEMGgmo gogbmbmBagto bonms @s Ihakeb
boggmgbm @oggmmmbdan. sbgmo Badgdgdo smdmb-
Bos Ne2 @s NeS ymtombgdols gommomgdo.

dargbol gmBmobn Ne2. yzgamoBy bonbhghgbm
Jgepae 3mImzgdgmes Amfbyeme  Jomomnob,
“mBgmog 3935603¢om aym Bgbobyme. Jomemal
Bngbom  odmbgboen doghmbymdgm  6s8ogdb
Amthab mmBob (Panicum) 9xtggemgdo s dofGob
G60a860hode ogoadlotos. Ipatnb Jotpgemol
b3gddhdo badgydbogne Jagbotrgydals, 3obbosgm-
6pd0m gogbgob (Tilia) oo Gompybmbds i@~
30bo (Demiray et al. 2009). Fodmpzgbogmo ogm
bbgo gbmdagna badgghbognm dggbotggday. dy3cn
Ihatnl otggomn 9anmabmms 338mga dunbo-
yodb: dGogoendatimgel (Plantago), @otbdab-
©a3ab (Achillea), mogmognmb (Centaurea), 23356b
(Artemisia) @s bbg. (Hassawi and Kharma 2006;
Petrovska 2012; Savikin et al. 2013). gogbgol aota-
©o, bgdugbotggdo mo dphgmzgobo Bagbotiggda
Fokdmmagboemns dgbab (Quercus), 6y3gthbanob
(Acer), Fodemalb (Castanea), ogbols (Fraxinus),

dtybal (Alnus), gaodaab (Pinus), bgtel (Hede-
ra), dopgob (Hippophae) ms hgyymmadtogo 3080l
(Vitis vinifera) 3hatob Bobggzemgdom. boabhgehyg-
bemo ab goghn, Ged b3gdhte oo Gompgbmdan
gngogh abgmn megenmgabn ggbatrggdob dpztab
Botgammgdl, Gimamehogos:  Polygonum  avicu-
lare, Symphytum, Filipendula, Lathyrus, Cichori-
um, Colchicum, Trifolium, Pulmonaria, Eryngium,
Astrantia, Anchusa o> Heracleum (Tashev and
Pancheva 2011;Tashev et al 2015). gobodathbgdgemn
3thodsgnobmenmaogtn Bodmgdol 333330 ©mIn-
Bothgdl byl gbemgomol dmdimgde, Gmgmoms
8méabs Jgmgdosmo gaByBiemotmgda - Bogo, Fomy-
o @ @phio dmdgmpda. sbgay Gngaempyemos
Bogmnl ¢03gb0dy dmym, Pooidea-b gohmemo-
had0, Agegbab strgbgodyme I3GI@gdal dgotry
GomEYbmds, Gmdgmos Amtob stob godan ©d
Boggmmaly beagmb b3méagda. Lgdhthal babinome
339@nggdabgdl, GmA bedyptbonm dggbatgy-
dab manggero 9g3hrammn oym bgmobs s Jocmalb
dofé0m, Immogbgdnme ofbaem Jomomadn gok-
oggemognobogol  Rogobgdame  badakbygeo
0b396@o6nb  bobom. mogmmmgaba dggbatygdab
3ol docrgaangdob bogbgel 3némdgdda gobom-
3960 36 360l Jommomodo dthmdmenobob 6 gan-
ab ohbgdmdog.

dggbol N5 gmbmobo. godmgzmgpmas o8 bo-
BotboEob amgdgma $3s 603yBn. domgob bLodo
(60373930 Ne1-3) @odemaemo doammagol (06 got-
©ogob) @™a8360gd00, GMAmgdbog gbmgaemn
3030, gmty 6ndndn (Ned) sdmempdpmns @oF-
Byemn gomamomsb, Hmdmob Bogmoghbo emgemgol
ogbemgdl Bgogogme (Kvavadze et al. 2013). 6ody-
9900 Neb o Ne6 hodmegbggoemnd gothoopganagnob
bab batgaeremsb. d0biomb bogggthab dohaeb
m3mzggdpmas Jomga Jmo cmtzsbyma doboanal
603780 (Ne7), bognem dmenes 6odyda (NeB) omgdp-
mad bodatbal 30dgtal nodogab bal dgemacoob.

60380 Nel. doemorgobo o Jbmgogmob bLobzob
ol Fothgzempdab b3gdhee domnsb Bpamotng
- Bgogosb Pdomemgbe dygbothngdals o¢robogamgd
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45 Bogbmbl (dognabggmmoe dg6etrgodol 31 babgm-
dob o bgdugbatrgmo 14 gogbmbols gtk Bt~
3302b). 3obodotbgdgmmo skodagnabmenmgogto
63mpd0  satgmzg gotrgomss Fochdmmagbasme.
bgBgbotagme Bmérol amnbadbs hotngabs (Salix)
o gogbgob (Tilia) 3patrab Bstrggengdo (L. 66).
Bodmgbno @odaob (Pinus), Fogemab (Fagus), 8-
bob (Quercus), égbognols (Carpinus betulus) o
Fodemolb (Castanea sativa) dpatral dotrgaengdals
bogdome 360836gamzabo MomEyBbmds. dogms-
bmgabo babgmdgdal 3am80 dmvgze6 gamgBabhgdl
FomB8momaggbl magemmgoba Bygbofggde: Apiace-
ae, Fabaceae o Trifolium. s@obadbgde dat1gma)
bbgo magemmaeb dugbotigos Ipztob Botygmyde.
boobhgtrghbms, G@B s¢edsmobmmmaogthn 603-
@00l 337530 s03mRbre GPhatol dybgbgdo.
30h o d3nbs, 9360 ngm bbgaobbgs bergmb bdm-
gda, Boon Beathal bmgm Brachysporium, Gerdgenog
h3gaemadting bydggbatrgms matmbs @ Gmvgds
babengds (van Geel et al. 1983; van Geel 1986).
333600 bemgm Chaetomium-ob bdméo. gb begem
98006936 @opmagbyt Jbmgaenb, 3ebbogymty-
dao bemals dm3amgdb. bagstogome, bjmtge 3
3087800, gb bdgdatn, 3obLbgoggdom bbgs badst-
bgdob b3gddtagdobasb, o6 Bgogogh dga® bgemeb
dmdgmb. s3hgm3ay 39baboBmato Baggenals bemgmg-
daob - Sordaria, Sporormiella, Neurospora s Po-
dospora - bdmthgdo (van Geel and Artroot 2006).

603380 Ne2. Bgathmgos bodotbab §ommagnmob.
8obo 3gathob Bathgzemgdol bdgdntgde adaom 3ob-
bbgogogds Bodgdo Nel-abs L3gghrgdobash, ¢md
dobo b3ggdtol bgdggbotrgms babgmdgdde cagbe-
o (Carpinus betulus) @mB3nBathgdl. Sgbab 8hztal
Bathggemgdols obyag oo GomeIbmds smdmhbrs
qabomgmmenmgobo 83gbotggdab saggda. dgh-
dma6 BpgBotaggdl Betrolb ol Ephedra-b, Juni-
perus-ab, Vitis silvestris-bs @ Corylus-ob 8hatob
Bothpgmmgdn.  doemobmgaba  babgmdgdeb 333330
©m3nbotagdl Cichorioideae-bo o Polygonum-ols
3atrab dotggemgde. Bobomedo Fot3meagbagmos
bmtdemabo (Triticum) @ bbgs baergbo dstrygemma-
Bgdal 33l doéipgmpdn. aobodstbdgemn st~
Jognobmenmang®o Ba8mgdeb 33580 bob 3gtd6eb
893t 336536g0dgen Dshyme s 3g6akgms gdo-

©yhdobos ogogbatdzme. bemGdmyamab, dom
el Jaematome gmébAgdeb, godmenpgde
3609369emmaobn  Gomegbmdamos  Fatdmmagbo-
ama. 3obobudmaho bimégda, Gmdmgdag g4gm3bol
Boggemoly bmgmgdl Sordaria-b, Sporormiella-b, Po-
dospora-b, Chaetomium-bs ©> bemgem aanmdylb,
6mdgemog ©a3333007e ofaby aghawode. abygg
208mhbees bogbgdab BaBmgdo @o Hgbhodaran 2dgde
(Arcella), txmdgenog 30Botrmdb Bmgnm bagbgddo
@ 9hgbotrn Fyemab 3F3067 Fyserdugbatrggdab 6a3-
mjdo (Begens and Meisterleld 2001).

603330 Ned. 3pdo ggab mEaabymo Bobogmas,
Gmdgmog bd3atb3n gotmoggmognal Hmbhbab
4399 @oggbogn doemmagb Bngyés. gb Boboeno Bga-
GOm3zEe 3ombhydeb ndEnbabgmdabob. Ipzénk
3otrzemgdob bdgdhGo dognasb Breotine. byd-
306960 bobgmdgdl Bmtab Ggbaemal (Carpi-
nus betulus) 3hatrob dstrgaemgda, BadyBa Ne2-abs
Abaogbom, ©M30bbH gemgdgbab Fotdmomagblb.
©oEn MamEgbmdom smdmhbee satymgy dgbabo
@ Fythybob natol Jobpgmgdo. gobabeBogto
3patab  Botaggengdn, GmBmgdag 9IeIbmE
bomdmb 3mygzetge abgo dggbotrgmd Grdb, Gm-
ambogos: Castanea sativa, Zelkova carpinifolia,
Tilia cordata, saérgogg Vitis vinifera o Juglans
regia. dmmoobmdode EmaNbos bydygbotigmo
© 37hgmaeb Aagbotagme @mcdgdob 16 Bogbmbe.
doemobmgab dggbotagms doenabmenmaagtn bdgd-
oo, GmdgemBog 35 Hogdbmbes n@gbhngagatig-
dymo, d3tr J9Gm dromsts. E™Bnbotgdl
baongbo bmédenggemabs o nba mebabengda be-
hy39emgdab 3hatnb dotrgzemgdn. bmédogna (Triti-
cum) @ Jato (Hordeum) agotrab @mby8mg aobo-
boBegée (Beug 2004).

smatngbs 08 batygazgmgdel 8haéab dodrzangdel
©oEo GamEybmds, Gmdmyday dmedasbal bog-
bmgthgdennb dobermdeom, 3gBgdobe o dagmngg-
dab gobFatng aBrgds. Joodgbom boabhgthgbm
@ogns, Gmd b3gdote Eaee Gomegbmdae 3go-
3o3L 0 hogbmbgdab hatnb oérpzangdb, Grend-
egdog mogemmzab dygbotaggdl dngynmabyde.
286 dgh0g, 306s8otbydamme sdodomobmeem-
30360 633mgdab 337590 oo GomEYbmdon
3960boBeaén gahatob dpbabe, gdepghdyme
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hoeode @ gmebiebgdaho hatggde, tog
2abhpcdb JoenmgBy mogmab o6 gpd hab
a30eob  oGbgdmdabs.

Body80 Ned. ompdpemos @IFBPme  gomemnsh,
bodgmag, 3e6030Gbgdnen doemash  mymzmsb
o mgmzol ;mybemgdoeb ghmo, Bgogoges Triti-
cum-b> ©> Panicum-ob ©3Fg0th Botrygzmmgdb. o3
Bodydals dhatnb Botrpgengdal b3gdhtng domosh
oM. 3omnsbmdodn gobabolmate 57 3s-
obmBmtiggn. bgdggbathgme Hogdbmbgdl Jemtnb
Carpinus betulus-ob dp3thob Botaggemade Jpcim
30630 Hompgbmdomos gadsab, gogbaabs @ Sgbal
hatab dotgamgdond Bpootgdom. obggg Foth-
9mmagbognno Fagus-ab, Alnus-ob, Castanea-b, Ul-
mus-ab, Zelkova-bo o Ficus carica-b dp3éhols ot~
835gd0. 393myaemy3pdds ohiggbs, ¢xmd dgendaol
0hbgdmds 3o330bnodn ganndohol emdmdel gatrgn
6085600 (Kvavadze and Connor 2005; Connor and
Kvavadze 2008; Connor 2011; Shatilova et al. 2011).

dognobmgeb  bobgmagdl Bmeel Apiaceae o
Fabaceae dogosb Jogom obab Fohdmmag-
Bogno. 8oo Bmtab dhatiol Bothgaengdeb oo
Gomegbmdno Centaurea, Potentilla @ Rosace-
ae godmoGhggs. shodognobmenmangto 6s8myde
8900930 dgergbab JoégBdodnem Petorgdl, 3g)-
Botagond 3936 93oEothdge JithyeL, Poaceae-s
gopomohgdbs ©d mghmgdb, Jm3Gmgoemyho
begmgdob bdmegdh, Glomus—ob b3mtgdbs o
bbgo ©onEagbaey obymbdmégdl. Habhodato
09900 Arcella-b bsdmgdo > IFghobe s FaB-
36nb dgbpbgdo sm8mhboo dzmab yhnbhsmgdab
obgnmdenar. dbggy @egegbotrms byemob Jbmge-
ol dmdgmgdo.

Bodg3930 Ne5 o Ne6. gb mtrn 603730 - mt1asby-
a0 6o8;mndn Hedmngbogs bob batgymosb, hm-
89emBy gothmapaman offge. 60dyBa Ne 5 omgdy-
oo bathggenob 330 bofoenneb, bopag 33t oo
boythgbdy goboge gmdns 80ddgthgdgemn, bmenm
603330 6 — gobogo gmgoEeb, mIgmog got33gD-
gmn Bo6dnemom agm @odmegdgmn batggenob ggb-
Aomydo BoFoenoeb. dagbgoogor 0dobs, hmd
Hogbmbgdnb Grogbza daptamos, magsm dhatal
Botpgengdnl Gomegbmds ok sthob oo, ogmos-

6md080, 33-5 6087330 34 Bogdbmbo ogadbatios,
8806 Gemgo 39-6 B33 Bgngoae PBomengbn
3agbothggdal 31 hogbmBals dhatanl Botryzemydb.

dogmnab dg3tko gobadotbgdeme séedomnbmenm-
30960 Bs3mo smoBodbo. gabbognotigdnom dgathns
ogmob (Uimus) dgtagbalb dutagbdodpmo sty-
©pd0. bgdggbotrgms Bmanl ©mBabatigdls pt-
gbab (Alnus), Bababs (Quercus) s goabgeb (Tilia)
batob Batrpzemgdo. sghgmag 3obabiboghs Fog-
ob (Fagus), Ggboeal (Carpinus betulus), 3og-
ob (Juglans regia), dgengaols (Zelkova), Fodenals
(Castanea sativa), mgenals (Ulmus), doGogab (Cor-
nus), Gabowmebs (Carpinus orientalis) o 3080b
JITHIGPme gemcdob dhztob dotpaemgdo.

Gmamty 9330 90060365, 303smebmmmgayh
603mngdls Bmtrnb 93600 ongamels (Uimus) 8gérgbals
D369m9d0. godaobs (Pinus) s bbgs bydggbotrgoms
bobgmdgdol dotgbgdeBnmo F3tmgdab 93339~
mmds dgotrg Gmegbmdomss Fathdmpggboemn.
bgenob (Linum) gbmgagnol dmggmgde dgmtryg m-
3060605 3378L 396537m3670s. Atbfinmnb got-
3oL dgbgbgdob gotms bbgs Bmmenmaaytio dsbo-
@ @odhmdGogem o otnbndbo.

608380 Ne7. omgdgmns gmocmbol gohgodomsb,
hmdgemog doggomgdgemob BobbogdemBy smdmb-
6@o. dobo b3gdhto B3zgot@ goblbgsggdymos
Hmamby hgtob dohazmydel 39ds0a9Bemmdab,
aby atedognobeemmangde 6o3mgdab dobyrgom.
306dmdb FoFgmgoba Lobgmdgdol dhztol Both-
83smgd0, 3obbogymtgdom - bmgob Aghgthal Bot-
a3gdo (Abies). gobobabmgdo Fogemob (Fagus),
dpbab (Quercus), opemob Ulmus), Ggbagnnbs
(Carpinus) ®> obagnols (Corylus) 8hatob Bot-
13myo0. dognobmgebn dggbataggdal Bghathnb doth-
33mgdoeb dg3tn ginoabmps Asleraceae-ob
bobgmdgdb, oo Bmeob zoBloggmégdem Cicho-
roideas-gdb. 638ogdals
233930 dogmndb Bpnmotins. dg-7 60dydalb bdgg-
0680y @ogediohma gbmggamob 39F3gde, dF)-
dob d7b7bgde s Bmmydnghdabo. smamhbos
Bogom o gobmobgtem 3gmgdngmn boenab dmg-
3mgdn. gobabaoBmg®o dabhodnte s8gdeb (Arcella)
gobg. (Begens and Meisterfeld 2001).

st0doobmenmgngho
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603380 NeB. 03 Sdo g@afnl mgebyen dobogmab,
xBgamog badsbols 353g6nls Amgdoor Baagdo no-
9305 ool Srgdgeme, Soaeégame bigdhdo obe-
bodogdl. goBoboBrghe m™mBmyn dogdbmbab Bgatals
Bathggzommn. bydgbotrgme bobgmdgdl Bmtal ama
Gompgbmdamsd smdmfigboeme  Bgthysba (Alnus),
Ggboens (Carpinus) o @odan (Pinus). §5¢do Gom-
©bmdom 3eboboBmate bm®demgamab mebdbangde
08 dagmobmgabo B3gbatiggdel dhatob Boérggemgde,
Gegmtngse: Polygonum aviculare, Chenopodium
album (oo Centauraa. dbgag oedefibos Triticum-bo
o bbgs boomgln dotggangaemol dhagto. otds-
mobexnmgagto 3ebsdakbydgame BuBmgdab s3a30
babnaooegds @odants dgfagbab Jorgbgedpema s
tiggdab bogbgzeo. dg3thnd bmgmb bdm@gde, 3ob-
boggatagdom - ym3begomyto bmymgdob. beym
Glomus-b bdetrgdog sdmAbmd. o0Badbs dygbo-
00 9dogéBymo J36oIdelb @oEo HumegBmbs.
bgemal Jbmgaemal dmgamade, 3o Bl gotrpob-
@00 dndgmgdog, gotastess fahdmeeagbagnn. 3sbo-
baBemaho dobioate oBgds Acella-bs @ Fgomdng-
Bathg Spirogyra-b Bothgbgdn (van Geel 2001).

38330600, Tgbfogemnemo Apatal Fotpgamgdab
b3gghagdab baboomn agagagtngdnbydl, 1ead obobo
bagBsme dwamaeting, Bgngagh dg3te bydagBotnbs
oy dogmobmaabo 3agbatinl Bgatnb Botpgmgdlbs
s bdmégdb. gb 3kogzomgyhmabade ademgas odob
baBgoengdob, GM3 smagsEaebmae bodafbal geor-
béol @Gmb sGbgdgmo dggbetrggmmmds, godd
39obs, 3339530 bobsaemg dm3gabmb dgwg-
Bobs 3ghomEBn oGbydpm eghdoangal Fabgdl.

Bgmgbob Ne10 gomedmobo. Bgbfagemomos mgo Bo-
3980l Jommnbmmmmgogho bdgdhto. Gopgb 3o-
Lagmab 98gdabe Bofoeme sty aedmgagybodam
Bo8amdddns  gobbognyma, of Foedmzomagbo
08 b3ggdhthgdolb gwgagdh, HmAmadag ot gadmg-
30y69d7emo s HmBanglag yagemeBy baabhghyber
©o dpomotino (Kvavadze et al. 2010c; 2013). doon
Femthoboo g B0dydn, Gemdangdoy Fomdmeagbn-
no 67-9 b@homBy. 3mymye dn8mgnbomagm mo-
omyymo 603330l b3gdheb.

60379 Nel. smgdgenns Jormmagob Batfigbgdemab.
8obo bdgghto dognnob 3aogh MeS ymémbBob be-

databol b3ggdhtb. bgdpgbotrgos bobymdgdlb Bmtnb
336d0 hompgbmdnmss tgbagnab Ihatal dot-
a3emode. @ogagdbatmo déhybobs (A/nus) s 3gbolb
(Quarcus) dy3tn dpztheb Jdoépzomo. oo hom-
©)bmdacm smdmhbmo mbagnab (Corylus) 3h3zéals
Aégengdo (byk. 67). godros 9dnbo, obggzy aobo-
boBemgho Pinus-ab, Fagus-ob, Ulmus-ab, Tilia-b,
Pterpcarya pterocarpa, Zelkova carpinifolia-b,
Carpinus-abs s Rhamnus-ob 3h3tab dotggemy-
dog. dagmobm3eb Jygbocggd8n Poaceae-b gzl
dtaggmgdab 3663365amm3ebo GamEgbmds sco-
6n36s, 3o Bmtnb - JPEAIOo GMEIgdog.
39360 0gm dyob 33ndtrysob bdmgda. stwdogmo-
Ememgogto gobadatbydgeme Bodmgdab 331530
dggbathyons gda@otdgene Jitomgde @ bemygmb
b3mégdo Jotdo GumEgbmdon EIgagbotid.

603730 Me2. gb 608330 - Agde gatrab mEabPma
Bobomo omgdgmes ghdab bab dmbdenab g
do@sb. Fpatnb Fotrgamgdnb L3gdhGa bydygbo-
6yos 339530 Foffzmgeba dagbocaggdab Bpgtnb
dotgempdol EmAnbodigdom boboomgde. 493~
6od godgabd @d Bodgeb gl Jodryzengda.
ogens (Ulmus), gogbgo (Tilia), 8gbo (Quercus) m
dgemdae (Zelkova) Fotrdenoagbomno gognigame
Sathpgmodamag. dogmobmze6 dggbotigms 33agde
oyob 330300l bimGgde Fomdmdb. d¢wdsmo-
Bmenmganto 6:3mgdab 1339980 JmIbmgarmado
bmamgdal Sordaria-bs o Podospora-b bdmégda
g439emBy @oEo Gamegbmdam godmoths. Bmm-
enmango Bobomo Jotgew otab Fotdmmagboana.
abmagemeb d9Fagd0, 3Gl dgbgbgde o gtab-
39emob ghmol Jotgemgda, Bgodob Jmobdnbgdy-
én Bafggde @ dgbgbgde gonga sagmb Jdbeb.
396aboBegts Pooaidea-b gophmeongdo. @ogeg-
botos 336t Fuanab FyoeBygbotrab - Pseudo-
schizaea-b Bathgbgda. gb dygboty mdogna Jogab
obpagopmos (Scolt 1992). gotio 930bs, gobalboB-
360 dabhogato 2dgds Arcella-b Bsdmgdo, G-
3nemog bggem bogbbs @s bbgs Bm@nm sEanmgddn
d0bommdl (Begens and Meisterfeld 2001).

Bodgde Ne3. gb Spgo ehasbyma Bobagns Bngtg-
o ogm gomgoanob géhogdgbhBy, Grdgenag go-
4030 bob gmenmgoeb Boo GoFamb. bdgdhéo
Fgngogh bgemob Jbeagoemab dgah dmdambs. otis
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3Bob, Bpatob Bxgacmgdo bobnsoxpgds obgoro
ogerm3ebn 3ggbaiggdab EmB3abokgdn, Hmpm-
6oy Fodemo (Castansa) > gagbao (Tilia). dsars-
bmgab S3gB6otaggdl Bmknl o ¢ommpybmdomss
Focdmmagbommn  obgme  cwgemmgebo  doemabg-
dnb 3n3tnb Botpgmodn, Gmamtnges: Fabaceae,
Apiaceae, Rosaceae, Boraginaceae oo Asteraceae.

3603xmobmenmangtn 6o3mydab 333590 gobabaB-
236> gIdatnb dgbabade, semebiabadade hak-
god0 @ 9deatdabe. bagstupreme, Jimgema,
Hedemoog 23mggbornnd gmenmeeb Soms Byms-
dothn, gudgtob ganemeon ogm ©8YBo39d3emo.

60333900 Ned, 5, o 6. 6adydgda Jimgagmab Bod-
mgdnd. oo Lgdhtgdo bobnommgds: Bhatel
3épaargdol dsmomo JmBugbhtogoem, Jedasm
938mbobyemn 8pamdstgmdom, mogenmgabe 3pg-
Boaggdab Bhatnb Bxrpgemgdeb oo Gymegbe-
oo 5 FH3GYdal dgbabadeb, Jenebiebgdaho
696a9d0ls @ la@ohdebob rbgdmden. gae-
6ol dgbgbodo o bbgo 3nghmboBmgdn mog-
mobo ©d obe IGemEPdhgdol sebgdmdel gotae
8oh3969dempdns (Kvavadze 2008). bodpBo Ned by-
ob 3936 dmdamb Bgogogh, ¢og bgmoab dbmgo-
b 3bgdmdely Bogmoogdb. Baemabo @s bemals
dm3amgdab Gommgbmdgdoh Jgmotgded ohzgbe,
o8 39-5 @o 89-6 6odnBgdn Baemob dg3e dm3-
3mb Bgngogh, bexemem bymmob dmdgmgdals Gomeeg-
6mds 3gathge. Fgbadenmo, Jbmgagmols aeddengm-
dab gobademaghydepae Bagnob dm3amydh boerab
dmigmgdo og3aob. 9-4 BodgTBo dosBaggmmo
doob, meéob beoenaggtob (Taenia solium), g3pt-
gbo om3mhbms. Y6 3c0bn3bmb, Gm3 3amos-
6mdoBn bdgdhse Bgogagh 3936 Lomdmb myze-
trgen bobgmdob. Bsor Bméinbos: Castanea sativa,
Juglans regia, Tilia, Zelkova, Carpinus, s Quercus
(Kvavadze and Connor 2005). 3hatals 8atrggenaly
b3gdate satpmzgy Igogogh bmaemeb Byntbym-
d0b genB36692L — gemtiprper 30Bob, brthdemo-
b @ bbgo Lomgbo bmdemgaemnls bubymdgdel
Bpatools Bxpammnd.

603330 Ne7. obndbjemn bLobgo 30dmBaBYdPEm

dofotmbo @d doggdl Fotdmomaghb. gotdmboBo-
Ggdgme dogab bdgdeto mome Gompybmden

Bg0go3b 3ggBatagms 3pathab Botrgaemgdb, byepob
dmdgmgils @> gbatab Bopyenb. bydugborgen
13939 ongemgsba dggbahpglo Fodene @o gog-
bgn @mAnbnthgdl. Aggbe gotagmom, bymabs @
Bogmab dmggmgdab Botggo dogo @uBItab g30-
oo oym s3h8sggdaeme.

Bod3330 NeB. gb 603730 ©aBLBntgdymmo dogn,
Gmdmab 3haéob Jotgamydel LIgdhto mog-
mmgobn agbotaggdol IBatel  Batrgzempdabs
©0 396ogab Jhemrgoemab dmgamadeb bogbgom bo-
bosmgyde. 603330 a3bamads GuBathob dobyby-
0. bgdggbotagms babymdgdh Bmernb gogbanl (Ti/-
ia) 3pyateb Botrggempdn godmodhggs bogotdao.
9ty gaommeby 3oatugmodae  JoBoamG0ob
Fodamol (Castanea) dhgtral Botragemgde dogiyom-
363%0. dgndbatimo 393t GehmmgmmEmmge-
6o dggbataals 3Gl Bstpgemgdn, Bsem Bmbrabas:
Carpinus, Quercus, Ulmus, Fagus s Acer, boenm
dommabmgebo babgmdgdab #aagde Pddozemgbm-
dob Fomdmoagbt mogmmgobe  3ggbotiggdn,
6HmAmgdog g3n03bob abgm misbgdl, hmgmto-
@>o Rosaceae, Boraginaceae, Fabaceae, Apiace-
ae, Asteracea o 2.3. (Tashev and Pancheva 2011;
Tashev et al. 2015).

Nel0 gmernob3n omdmhgbagmos a3thgogy mmbgoeb-
ymgaengdosbo bob ymepmge. gommgh 3gmbes
babghoge s ghm-gtho 3dbgmgamgdadn bab do-
636 ©36g ngm dmagbgdyeme. gmenmgh ogbo-
o BbatagBy bgemab Jbmzgommo jmBros aodmytry-
o, 8ob mabogy aebumaamngdeBo goBgoenphoe
Fobps godbdsh Aggbotigms gmarmgdobs @ ©p-
Gmydol  6oBmgdn. mobogzg aebymgomydaweb
> bobghogomsb ompdame ®o 3d8mygmygmos
6 baBgn, (mAmgdag Jotgboe oo hogombem-
oo bndnpGne godmathgge. gmmmegol 8o-
bagnoEob 3aBobaBmate 60-3mg d3gbotnb 3phag-
0 o bdmkgde. Gog gagemeBy banbhgtgbms, bab
amemorgob gz 3ebymgoengdob bigdhto a0b-
bbgoggdere oym. dogomonse, dadzge gobym-
goengdsBo (6odzdn Ned) Johdemdl obgol (Aster)
3h3tob Gompybmds, Bgmmbydn (Body3n Ne6) 4o -
03960l (Artemisia). 3abgnbognma gagems 6ody8ob
boddo goam-goendo.
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603730 Nel. gb 6ody3n omgdymos Jmmmegob dat-
390 3obymaoggdamsb. dob bigdhtdn JoMdmdb
obgyéol (Aster) 8hagta. dgatos mbagpabs (Co-
rylus) @o 3ptybol (Alnus) hatol Bokzamgdel
amEgbmds. bydygbstymoasb Bgnty Hommabm-
Somas FotBmoagbomo godge (Pinus), Foggamo
(Fagus) o Gboes (Carpinus betulus). dsgaobemg-
63330 omnbedbgde Bogstrgomods (Chenopodium
album), bexédogma (Triticum), 533560 (Artemisia),
momoenm (Centaurea), botdsgo (Carduus), dtrw-
3oandatings (Plantago), §56banobgdébe (Brassi-
caceae), b8at6ayde (Smyrnium), dsod> (Ranuncu-
lus), dspnpygems (Polygonum), 3sbago (Cannabis),
gatobyeme (Primula), gen@obryds (Sedum), Jo-
@t (Filipendula).

S6domobmenmaog® 65Bmgdl 3ménb  ©mBe-
Botigdl dagbotrgms gdnmgtdaba. dgakas bab
89¢gBol matigma. o00b0BBgds Bgboda Fyemab
Fysemggbatrg bdntmaash (Spiragyra) 6s3mgdo,
Batagemmabadel Gohmenahgda, bamobs @y 3o-
Bagab gbmgaemal dmgzm. 8oty tommobmdemos
236139 bmgmb bimtgda ©d dom Bmbabos ber-
3™ dogdobdmeagdo (Brachysporium), séol 3-
gy mdal bmgmgdob (Mycoraceae) bimtgdo.
0d3g 6e3mgbos Bandgdab 6odmgdo ©> Athognab
doghemnb dpbybadoe.

603780 Ne2. smpdymoo jommgab dgméy aeb-
gmgomgdoob.  Jomobmmmangto  bigdhtoe
stgmy by dpometn sedmhbea. bydgbatgms
3ol 6s3mgbos q@odgal (Pinus), 3gbob (Quer-
cus), Bgagthbenals (Acer), dgtybabs (Alnus) @
mbagnols (Corylus) 3p3tanl ghergymo dotggmmg-
30. domabm3bgddn sbBeBbgmoas gohbAsbeyiel
(Achillea), sbgnb (Aster), BBogéob (Inula), gy-
tobyemob (Primula), genobeydsb (Sedum), mo-
mognmb (Centaurea), dspopgamob (Polygonum),
do08b (Ranunculus) @d Jmanambbgdab (Apiace-
ae) 3phagthn. otnb hyob 3303égdab - Jatgommagel
(Botrychium lunaria) s gftrol 3308wl (Prerid-
ium aquilinum) b3mégdo. sG3sgnabmemaegd
633mgdb Fmdol Foedmdb bab, 850 Fmdal 8ybob,
3gthgbob héoggsemytn 33camgde. dgztns Bmm-
mmgogto dobogns - Fadgdab, Baedgdobs @
HaboeBMo 93933l BaBamgda. gmpos bmym déo-

Jobdeméagdol bimégde s FysamBagbotry bda-
egataob doghmbimdgmo 6o8mgda. otnbndbgyde
baamob gbmgomob dm3zmg.

60dn8n Ned. 3mdmggdnmnd  Jmemmaol  dgbo-
3y 3°6gmgnegdedn, GmBmalb dsgmnbmmmanyt
b3gdedn EMBobatgdl dbptob (Aster) dp3zgta.
bgBggbotrgms Bménb dggéns Ggbagnnb (Carpi-
nus betulus), §odenob (Castanea sativa), gogbgnb
(Tilia), Bgtagbabs (Alnus) o oboenob (Corylus)
330l Bdtrzengdol Gorxogbmds. damobmgbyda-
©6 Fothdmmagbaemos bemtdemab (Triticum), 93860b
(Artemisia), oogommmbe (Centaurea) ©s Bosbyéob
(Apium) 343360, dgatry GomEgbmnmos Batk8sgob
(Carduus), hzgaengdérnge dspopgenol (Polygonum
aviculare), dwgaendatrngob (Plantago), doébemo-
bgdhars (Brassicaceae), bodggéwl (Trifolium), 8-
fagob (Campanula), gyéebyeal (Primula), 3t~
Fugodogmobols (Potentilla), dogatwb (Filipendula),
JeoEnbogdsb (Sedum) 3patolb Jotagzmmgdo.

h0dsmabmmmgagé 6oBmgdb Bméal 393t
9ngbotgod gdogdabe, bab 3gérdBelb Ji¢aEe.
bogdome b3t d3tmzg byemob  Jbmgognab
dmdam > Bmmemgagéo Bsbagno. gbgBas ge-
3900bd @d BFgtgdel Ba3mgda. sér0b bmym dée-
dobdméngdobs o 3dgdmBegdel (Chaetomium)
bdmtgdo. 8oty Gommpgbmdamas bbgs bmygmb
bdmtgdog, GmBmgdag Jammggeb o8 ghoddy 3gé
3960b38mathe. 5maBadBgde Fyomdynbotrg binthm-
aotog (Spirogyra).

603730 Ned. gb BadyBe omgdames jmenmaal
dgmmby gobymagagdode. §o6dmdb hggamgdto-
30 dopohgenob o doGbenabydhoe dhagha. byd-
80696000036 ©MBNbatgdl Bgkysba (Alnus),
égbaeno (Carpinus betulus), godae (Pinus), gbs
(Quercus) s obagno (Alnus). dgatyg GomEgbm-
domdd Fomdmpagbome Faggema (Fagus), gogomno
(Juglans regia), gogbgo (Tilia), mgeno (Uimus), by~
o (Hedera) o 3o8a (Vitis vinifera). dognobeg-
63030 opn6ndbgds Bogatagoosds (Chenopodium
album), bevéxdoea (Triticum), 538060 (Artemisia),
ot3obdbogms (Sarratula), sbpto (Aster), mocmo-
e (Centaurea), 6s¢:doga (Carduus), 6gdbofzato
(Geranium), 3o (Colchicum), Bshoghos (Cam-
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panula), gubaobymes (Primula), 336:Fyzodsenobn
(Potentilla), dsos (Ranunculus), Joga®e (Filipen-
dula), 330360 (Rumex), gmpobpyds (Sedum),
Boobyén (Apium), dmenagembbade (Apiaceae). By-
Imgbos 93tgmay 3308k gggemel gBabs (Dphio-
glossum vulgatum) @ gfthol g30dtab (Pteridium
aquilinum) bdemtagdo.

23xnabermmaorne 6o3mgdab bdggdhtn of bgem
bb3o gedabos. E™B0batigdl 3xtgaenmabydab gn-
Bmopgde. 393tod IpgBathgmd gdemgthdobe @s
bab dgthgbab Patagren. ofog ool bmgm dsghm-
3038abs o dG0gabdmGagdeb bdmGyde. Bommme
38 60373800 B33mgbo bemym aemmBybob (Glomus)
bimgda. ool boenab gheagogmols dendgm, bog-
om 3336000 BH3ndgdabo o IFghgdal BaBmo. ogs-
%0 Fyomdpgboty Lidnthmaotes (Spirogyra).

603p30 Ne5. bobgo smgdymos gmenogob bobg-
6306 BoEd B9Focpa@sb @ dob Joemebrgmmant
b3gdHtBe EmBabatigdh Jmemambbadels 3gggtn.
bydpaBatyos 137N Jotdmdb gogbgo (Tilia). dgg-
600 datgmay Fodemals (Castanes sativa) dp3trab
Qséggempdo. omeBadbyds Godaab (Pinus), Fog-
mab (Fagus), Gpbamab (Carpinus betulus), 33bels
(Quercus), dytaybols (Alnus), oboemab (Corylus),
dotagabs (Salix) @ hagammgdtngn gobBab (Vitis
vinifera) 3gagte. doemobmabgddn, goties Jmen-
ambBydabe, bgdd@Bo bagBomm Pbgemed Bapag-
o (Polygonum aviculare), momaene (Centaurea),
dono (Hanunculus) oo sbgyde (Aster). potags bo-
gotgdoondob (Chenopodium album), bodenob
(Triticum), gotools (Hordeum), 53860l (Artemisis),
@oLABEY0l (Achillea), B3¢Bsgal (Carduus),
6y3bofgatb (Geranium), H3gaemadtnge Bopo-
doemob (Polygonum aviculars), deogbab Fommogol
(Polygonum persicarig), dsgsendstrngols (Plan-
tago), $oGbenabydtros (Brassicaceae), badgythob
(Trifolium), gengBels (Dipsacus), gmenomb (Scabi-
0s3), 3o6fyzob (Fragaria), 3o6ogab (Cannabis),
@Iebamab (Primula) dpatab Batrgaengdo.

3oabmenmangé 633mgdl Bmtnb Fomdmdl
bmgmb bdmégdn, dom Bmbaab, Boggemob bmgm
bmbatn @ bimémtdogms. dgaty Gomeg-
Bedoonss 33gbothgos 9domg@Babe, 3sé3enmaby-

30l gogmenaghgdo o bob 3gGdbab dotgbdadyemo
86hggde. smabadbgds gahatel dababyde, hob-
B0 5300 Arcalla-b, sbygy handgdabo o IFg-
g0l 62300,

608930 Neb. smgdgmos gmememgob Boms Bofa-
@ab 33060 Jg@mnmsb. b3gdht3o EmInBatgdl
13333Gbamm J36¢g30nl Ahatnl Batrggemgda.
dogammamom, o38sba (Artemisia). bydggbotrgms
Bl Gompgbmdtogsm Jokhggme swaommo
039300 3yagbals (Alnus) Bpatoab dotrgaamydb,
JoMass Fohdmmagboemn abyzg godae (Pinus),
6bgbogns (Carpinus betulus) @o gogbge (Tilia).
Ygotigdom Bogemgdos Fogmoal (Fagus), 3o4-
b (Juglans regia), 3pbob (Quarcus), Fodenob
(Castanea sativa), egenob (Ulmus), obognab
(Corylus), @otogaeb (Salix), bytmlb (Heders)
o Bggamgddogo goBabs (Vitis vinifera) 3ggtal
Bofpgengdol  Gomgbmde.

dogmobmgbgdnl 339930, gotume o386abs (Arte-
misia), d33¢00 Jmenambbgdob (Apiaceae), dogo-
hoemebs (Palygonum) o dbdhtaol (Aster) dgzgtn.
m060dbgds obg3g bmGdenal (Triticum), q@ot-
b3sBroy3ab (Achilles), atBoldbaemeb (Serratuls),
@ogob (Heracleum), 3twgoendatangsb (Plantago),
donob (Ranunculus), bodgyéob (Trifolium), 3Bgy-
3sgoenab (Helianthemum), 3shogsb (Campanuls),
g@ytobyenab (Primula), 3go3bob (Rumex), genmob-
wgdb (Sedum), Fyenob 3hogoandatngsh (Alisma)
Satob dotggengdn. gobbogmym 6037830 Bdmg-
60> abgzg 3303t azgmeb gbob (Ophioglossum
vulgatum), azodéadobos (Asplenium) o Hftnb
33ndhob (Pteridium aquilinum) bdmtagdo.

360domabrmmmaogh 6o3mgdb Amtnb mBo-
Botgdb bob 3gtgbols toggeemato Pitrggdn.
b3S obyzy Jotyzenemzbydel mytmb Bo8mg-
30 o gogmeongde, 3ggbstgms gdawgthdnbe.
©0E0 GImEIBMdNNs bmymb bdmGgdo o geb-
boggomtgdec bmgm dsghmBazde, Gmdgemog by-
mab JbmgnmBy Lobenogde s vbaantigdh dob.
393600 Beamgnmgonto dabogns mo bymab ghm-
goemolb dmddm. omnbn86gde bmgm Lmtpatasb,
bdmtrmtBogmob, dGogobdmdagdobs ©> ™dab
bmgmb bimégdn. 63mabod gadatel d3bybg-
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o0, hthognab ogemob d7babgde o Hablhopado
289d0b 633mgde. vgog a3bamede dBabsto Fyamab
Fyoedpgbotrg bdntmaato.

Babogmols Jagmobmenmgogtn 3mboggdgde adamgge
0dab bagydzgmb, Gmd Eogsbagbom: gmemmgo,
6m3genog ogzoemgdgent Rooobab, Bodranmie
0gm Jotrggename ©obdakgdel sgmasge @ JobBe
700630 Igbotrggeme Fodogne abobgdmms (Kva-
vadze et al. 2013; 2015; Marikoplishvili 2017).

ogontrofgtmb  (BoabdobBygn) N2 godHmeba.
1950-0060 Gangdals deummb FgnbFogme Logst-
»ggemmb 3gaboghgdome dgowgdanb abhméoab,
dtajgmemmaoabs o gobmathoganb aBigahahol
ngotofystmb shjgmammaoghds ggbdgeagesd
a amdgi0dgomol byemddmgebyenmdem. Smbod-
Bamo yméunbal Bgbobyd bérgme obgmédsged
3763567 amdpz0Bzammob 3mbmategeoda otal go-
3cmgagyBadysme (ob.: 3. aedgEadgocnn, ,dg@obeb
améo-badatbgdab Jgmante®, mdagnabe, 1980)
©9, 4769960300, Bg3naadom 93 6s8GM3nb do-
bgeanm Smgmge ©Igsbabosmma dgame @ bs-
356630 3mB8mPgBogno Bsbaenal gthon 33390, 5339
2036086030, B BamatidaByzab M2 yméobls
b3ggooenatin 338myamgae ogdwmabe @ Bofo-
3560330080 (. 6o¢08360330emo. BoatdeB30lL
Ne2 gmbrnoba, amtanb 3gBggdob sérdamenmaento
30463, MNel, mdngnobo, 2013, a3. 26-51).

ymbmobgan  baBotbo  Bnggnmabads  dgmgbol
JYmOIGPL @ omdGamgdymas d3F. Il soob-
Femgmemoals Bgmerg Bobgateo o daf. lll-Il sosb-
Fengpemgdab dozboo (3. amdygedzegme, a3. 133-
134). gmémobo Bpgdotgmdms  mgmtafystmb
obogmgonm, bmg. 03sBmggabigh ndogogme
aBals dathgbbog, Pbobgene Hdob Areem-so8m-
bagemgmo B33atnb Bydma, abhméngee dgamab -
BoothdaByzab sbanmb, Brmgal mmBnesb 1350-1400
3 LodomengBy. FoFoygGaemobs o J3nb 303960k J399
3o3s6rmgmo oym badotbo 33k - 36EgBah-do-
Bommpob gobn Rogtogmn Jgmbygddmdtiagomy-
dyemo Lfméggmbyeol gmédol médm (boatdy -
8,60 3.; bogobyg - 5,40 3.; boeé3dg - 2,20 3.), emdgmob
o038y omdmRbod Jenmmzeb JobBo gedmyggmo-
o §363mob @obomadgenn Igoty Bmdeb dmye-

Bgdo (35g6330). nopogBy mogagbotims Jognmgal
@03 996¢000 @ 963893gd0 (bogamogmes, Gimd
Jogmo 0ohdgo dnenmgom agm dmagdyen).

badatbal hthnemmgomabs @ moliogangmab gace-
@ngdob Fob otbgdgen 30FGm Brengdmeb @owob-
OFPES Mmhasbym Bogmnghigdoms 638mgdn. hizgbn
49fo@egds dangdgoo mMds séxhy@agdade: Ldaodeg-
30b 3mahdm bogsbds“ o bl gagtinb dmBma-
3> Boggbda". 3. amdg0dzacma Fadb: .09 Pgobob-
363emore obn@b7engdnlb dgbobgd @odgamgdam
396Moq@a6b gohyzem. g Goghab Baggblb goohbas
898mbogbemdn Badaba; bogotwgmdgemes, hmd ab
ngob badatabab Ateeme Joegmdn godskorgme
@athimb 6a3mo, hmBgmng By@oFymdngn nstoem-
bagatgaerenb ghmse hdmgetegdmes Jaemab
3mbgemdol @Amb. Jgtem gebimygadns ob, oy G
babfogemon goodhs, bmaméy gb, abg J3gdma
sofatnemo bab Jomya gt F3togmo Bogme 8o-
306, mgd mG3mb babgéogol dsbgagne dmtgdn-
@6 smetegytin othgbomo, @BbIntigdyemma
Fatngmo 65¢gbgdeb 3o6rs... beamm G0 dathmdgd-
85 oangge bob gogeb Baggbo, godmpsbae Ahigds*
(3 3mdg3ndgomo, ag. 24, pod. IV-5; V-1,2).

3mBmhgbol smaaemab dobymgem, ,bab gagtol
8eaBrgogno Bogba® godigor gFahgds BBmar o=
Fatoamo Bagmgdab G0gdo - o6 3303b JgEEnREIE
fsdmgatpborn @0 13399 gdmbagaen dmbage-
roen bogsbl. ab alitipmodyme bogmol Bmodgd-
@oegdab sbegbb - oautob gm@ds ogdab (Faogogh
JImabmyambaadhptn hodab semoBab s37cb) s 8abe
Bmagdno: bogtadg - 16 b3.; bnaoby - B b.; babgdy - 5
b3. Bogmob Byadathe s3mdGEImed © YbfFmé-
BsbFmtrm, 83306 Gmd 339600 @O datin ddrty)-
o3, 3E30 © Jotgeor @gsta. Aadmbahab-
Fo Bggeotrmgdgeme mzsemomdy 3oGaowe Aobb dobo
3ths bab demdambgdatn, Boaéwd 0830k mthgaby-
o gdoagbammds, g Godhgtnm dognasb Foo-
3°3b Tbgdom @ogdage datggaanb. 3oagofbems og-
30, 68 gb 760 ngmb JoMdMBbaBYdIE, gdgemmao,
b3ggnoemy® gmt3ado gadmdgbgzete 3o,

Jomobmmmaonéoe  dgbfogennmas  Bogmomsb
baoBogmnBmm smgdgme Bodnda. Jodomgmyhoe,
Jsmabemenmang®o gaamgze Bogotigs Bogogdab



d0RIGIGN I OTHAL bLOFIGHLOdD

28539 237580 0Gbgdmo Imogatir gghob ok~
mggobs bogmBy, Gemdemob Bm3gdos: bngéhdy - 1
b3.; bogobg - 6 b3.; bobgg - 1,8 b3. (3. 3Mdgadg0-
mab Bobgegom - ,J30dsg30l dmaéhdm bagsbo®
bgéomBy. ,3n60b* Badydn (byk. 68) gomoges 93~
gy Fgmdgébol 9bogahbopghab stggmenma
o6hmBom bogmbob, Game sl Roghetagdobs o-
©0om3dMdmbymo  3e8maaengas 3ongapmb  gbo-
396bodohob Gopnmsthdmbyma obogol modm-
63hmt0080. IEz06®s, BmA ,3nhab” sbage d3.§.
2474-2335 Fangdos, trog bogbgdoo gdmbagas dg-
©36%0 3gmbtob babob.

30bo8b3eme Mo Badydab dsenbmemmaoyto 06o-
oBo bogotrnggammb ghmzbgmma 3385780b 3s-
angmdnmenmgeab abbhodaneb dsenebmenmaont
madmhahmbnedn Hggnegdtoga bhsboathdame
gmmeon Bypatoos (Moore et al. 1991).

3nézgem 90038y 60838930 3mabatds 10%-006 go-
anogdeb hpohab bbBstdn, Bomgdgemo dsbob ddady
bomby3n (30(0807880) 396BGegIz0Mydab dxdwya,
dmgnem ghodls 3o Bgbéhyenms dobaenab sgghmenn-
80, 067 Bgmgdae.

©IOXNTIGIE 3obgnbomme ,3g¢ab” (6ndy3n Nel)
@5 3360 0d gytab bogbob (Bodgde Ne2) Ssgmo-
Beygnmanghn b3gghtgdo.

603730 N1 39boBatbydymmo @ope Bmdob bog-
Bob ggbhtoengto BoFomosb smgdgmas dgo-
69 Bmdol Bodydn, Goms 36 ©IBNBYdTmaym
ab 3Ghg@egdne. 60dn3ol Fmbs ob smpdoggde
20 3108l, BmB8ob bodgatol 3odm 3¢ smdmPbros
d@aEstin 3smobmamagontio dobogmoom, dbyr-
30emdodn 8ggbotgms dh3gén ©d bImdgdo
33073b. b3ggdhGBa Fodteges tredsmabmenm-
30360 bobosoalb 6sdmpdo.

Bmas s, Jogmnbmemmgapt bdgdht3o bemtdenal
@ bbgo bomgboe otzemmzbydob 8g3zato Jod~
3edb. 20206086935 v3Mgm3) 3gEgtn otigenma-
Bgdabo o botgzgems Bpgbataggdol dpzgtn. Bo-
3mgbns bgoob 3hatob Botpgemgdog (byéd. 69).
o0bob0dBogns, md 9baemaBob Fob 6adpde dobm-
3mG1en dogthmbymdBo oym adgsmmagthgdy-
o, baog dgohy Bm3nb mybengde as8mRbms.

bgBgbotigmmogeb smdmhgbagmns gaggel, obo-
mabd > gogmob ghmyyme Ihatob Jotygzmmyg-
30, 9430m0bmenmangH Bodogdb Imtab dgatos
bab 8g¢:dbab zéggdn, Sggbotigms gdnmgcdaba
©o bobadgdgmo. Badmgbne Botayzemmaaba gaghm-
anodgdn, FyomBggbohgme ogbhmbimdgme Bo-
Fomoggda, byemob gbmgogmab dmggm s bmgm
hogngdoob bdmérgdo. gb bmgm 30608nhgdb ©gdb
bm@dmob mogmoggdly o 8ab bbgs mEaabmyd-
8. bogBsemm @on Gomeybmdames bbgs bmgmb
bdmernda, (xerdengdng aemggol o8 ghoddy 35k o
3ob  gobboBmghymo.

603930 Ne2. gl bosboemaBm 6ndydng dgothg Bmdo-
b, 15 a¢edl Bgamagbb. aobsdotbgdygm bLogsbl
dbomme  gho-ghme 336036gmem  ghogdgban
hoBmgogommgo, Goms sthgmodhe o ©oBnsbgdy-
ogm. dogbgrozam 83nbs, Agmerg bobgob Joemabm-
@maagho bigdhte gognmadec pato dpapste
38mRibs, 3oty 30tzgeme 60dmBabs. gabbormgm
6087880y BBl bmtidmmobs ©s bmtdengy-
ol JaemdGTsmo gexhdgdel 3p3tab dotyzangdo
(b, 70). BgmegBo Emnbabhns gogbgobs o bbgs
moganmgbo  dpgbataggdel dngtheb Gompybmds
(L. 7). gbgbao: 3otrmgodods, Gotbasboygn, ob-
050, oménb doégs, Fdhopgmes, dogbs. bydggbo-
6o Bmthal BadmgBos Fogenols, Sgbal, hgboemo,
@bognobd > emgmaol b3kl Jotggempdo. smo-
6086gd> 33080 dodgmole o gnmadyhel bdm-
600, tedegdoy Abmerme GohOMGmomMMZE
y98n 0Bbpgde. gbgomes FotBmmagbatmo stads-
obmenmangto babosmab gmbomagda, dom Bm-
(ol Jomdmdb JotggmmgBodol Lobodgdgeme @
bob 3gtdbals ©aBF300 P3gEydn. Bodmgbos ot~
03enm3bgdab gohmemongdog. smbabeBBagns, Gemd
39bbogngen 6087830 Godmgbos gpdytob dpbgby-
30 @ dnbo gdngtdobn. sénb ogthgogy Rtbhagmal
J33emnb ghmnb g3a@ghdabo s Athogmol dahenab
S3bgbgdn. smdmbgbagmns d3gbatagms gdagdabo
®s bgemob hagdbhoenab demam.

308oboody, Jsemnbmenmanghn @ vtdognabem-
@maonto dsgmobmdmhggdob bigdhtomeb go-
8mBpnbothy Bgbodengdgenns Jg3mgan m@obaggbob
898mbobo: 937Mab gmhBab oo sthiggeddn 699-
©30emE 336, Gopasd b3 sénl bmmdemob
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3d3tnl Botazemgdn, beédenggmol bobsdgdgme
5 gaghmenohda, Gmdmgdeg dphda gdzeemaib
3°@030w©0. I6nI3zbgmmmzsbos obng, Ged 3gtdn bo-
3360l sGbydmde obhatos bzeab Bakab
Botrzemgdom @o nbn ogbemgdon, GmBengdng oo~
3mhbeo Jgthab 60d333n. obobo (md Gsdrpgnmoe
bgnob ogliengdas, @ooddoge dbsdgmtmay baeab
Bogmaggdabs @s mybemgdol Bgeotigdo-BgbFagemsd.

Somgdgme 3éandgbhgdol gobadgotgdemom go-
Bmygmgamos 0sBadgtimgy aedmdgbaetn Iy-
Gobd > @ggnemob bobigdo, Loeg bmEdemab
3pathob Botrpgemndobs o Babo bobodgdemal o~
bgdmds Eagogbatis. hmamby mBidgptiogg
33630, oby 3obsBstbydymdn Bodmgbeo gbromban-
tha 3ggbotigos gdemyBabo, hog 3godmgds bmé-
dgmol 306l agmb. ab goghe, Gmd doggegdamb
653gnmam 3ntin hoohebab @ 9t ymBn, @ab-
ha6Egds bab 3gGdbab ghogdgemytn @dF3e60
26gEgdom, Gmdmgdag gbmdobsb mydmowsb
AmbgEo. sEMNbEgmds 33myasd ofiggbs, Gm3
6g00b3nge badBotrggam Futgabs @o Bogmdo
b bob 3gthgbol dF33¢0 Pitamade gomdmmab
330906, §3560HmnEE o ggabsmab Bagheea-
6sgy (Kvavadze and Martkoplishvili 2018).

éog Bggbgdo Bgeatrg, Jopats Bemdab bogabl, age
B3d0mn  mégbmdoms P6Es gmgomeagm, obog
bmédemab gggaenobash dtob ggabeBy acdma-
@b3°60. gdznmlb dm3y3gdmms bobadgdgmo @
gopmenaghgdo. bobadgdenal otggemade d0fgdg-
dgmos Gimaméyy @oabaol 3pzteb Botygmgdly,
oby gHGob d7bgbydB. goabgabs @ bbgs avg-
mmgabn dggbothggdol d3atn @ Gahatob dgby-
bgda mgbmdamodo 3mbges MmagmaEsb, Gmag-
g boggdmbmgel gmdde 3goBaggl. beb dgégbols
Hrodgoemyte adFgetn Pitgrgdo 3o 3sdmybm-
dobob ofog oydemnmeb Jbms dmbzgméncngm.
thog Bggbgds Athhaenals 3gdemals Jodganbs o ab
Bdhemab dgbigbpdl, oboboe o6 gggamBn brs ym-
gomogm, o6 Aéhogne 3s6adakbgdeb 3gBmamd
96038y 30phbe mégbmdagab.

Gmamerg 3968y, oby mbgbmdagmaBy byemab Joem-
aomab dmggm, Hggbo $BGom, dommeob Smbgs,
émBgemdoy bagzadmoprme 3obzgame gmboem gb

bogmbenhm BFahdn; 367 Bngzoemgdymel @os-
édagngob teb gz ogm 3ogagbnb gzgens Fabe.

bogohroggenmdn o dmemnabom vdogtgogobne-
o gobodotabgdymn Jpdinbs ®d mébmdngal
smamhgbs Eom bodbengh Fokhdmomagbl. sgedmg
g6mdagme 3mBmhgbgdneeb skggmenmaagtn -
60 0dmggb 933090930 s d3.§. 2000-1200 Geng-
dom Mg (Samuel 1989; 2002), 567 3o
hm a30sbgmno, Jorpdy ogmtofygstmb g,
tmdmab dbogeg, Gmamby 9339 S0n6adbo, daf.
2474-2335 Femgdns ©d 9agedh By oemddab ma-
bo boggpbom oM0bEgme godmeal. dgo dé0b-
2omb babal 3o6s3atabgdyemn dgho smdmhgbagnns
d3tgm3y pbacgmda (Colter-Graham el al. 2014),
g0zt Ighomeab ghogdo (Rosemary et al.
1978). 330560 dr0Bz0mb bobab Igto sodmbigbagas
bedgtdBamab Atenmmge Baffaemdng (Valamo-
U 2002) @o dgtrdbgen-thmdoyena bobab bydocb3a
(Rotteli and Castiglioni 2011).

236 330060 333@am3n Bedmgba Ighe @b
motrnegds ob.§. 400-900 Fengdom (Hansson 1996;
2002). ¢rog Bggbgde mtigbmdagmab, 0go 336 303
1866 Fgemb opdmofinbgb 83g0gatnsdo @s @adman-
B63b, Gmd ngo 3000 Femab Fabobrgenns (Keller 1866).
1500 Femab Fob crogemBy @odBamgdymo megbmdo-
o opdmhigbegnad 03égen3g nbaenalido (Colter-Gra-
ham et al. 2014). obog PbEs 3¢06adbmb, 6:8 yzgemo
8590 Axdmagemamo ¥hgomemangee Jgho s
ofgbmdamo obobaBmahe shggmdmpebogabs @
dodoab hagdal 3383gmdem. degnabmenmaago
3gomgo 28 bagdgln sébmegb gmgaend godmyg-
Bgdgeme. abog 76w omgaeb, Gmd myméafysérmb
3o 3bbbgagmgde gmt:dom. 80633) smdmhg-
Bogro yagmo 30BaBombgdpme dgén dmdéageene
BoaBab agor @ g 9 wrggmenmga 3phb
36 3gmBos sa7teb mabygmbe gméds.

Sghogmmpggdob  Badmbobemota. byt gemeeggdob
Badmbabmathn Bgdatigmdb Bne dotronendo dmoa-
Botag gtrmbybo o Shgzanb Fgbotremaganb. staggem-
@egagho Babagmon ago matemmgds dgEobyte
33Edatb Jghampoen (Javakhishvili 2017). Jome-
Brmmgngén dymmeen 3gbfegerngmos bu6aagg
a3l ©o 3g6mdab 0ol mG3bgme Bodmgdo.
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Popotrgdymads ogmnbmmmgonhds 33mgzed of-
3069, 63 03 Gmb 3medathaho dothmdgde pmg-
396wk Bgpahyden Jghm Bapom ©> mde-
0 oge. 53ob, JIathzgengb gmaamaby, sEabeatgdl
bdggdergdBn Badmabo Azggengdhnge Bythybals (A/-
nus barbata) 33l dotryaengde. Bntybals gb bo-
bgmdo mgb nBéhmpde bmemme gmenbgobs @
senaBBob 39ady, booog yxadate Jutrormmb 3g-
©oh)dem gogaenydom cdoenn © Bmpome.

figgBo BmbaBrgdobs asBbadhynpgdana Bameng séag-
99600 ob, HmB dagmnbeanmaay bgdekgdBo, gb-
3o Fahdmeagbogne bogbol BsBaogde. Hmaméy
b3Bog3) @BmBn, oby bobenol o3hogBy azbargds
3pi3ban Fyerob Fysendggborhgo Bs8mgde. glgbos:
3969 Fyoendgoboty bintumanas (Spirogyra) o
@bgaemdndys (Pseudoschizaea). gatsmbamgdes ob
BoJtng, ma Fyoumdagbat gboaemBadgs (Pseudo-
schizaea) obéxp)ds Bomenee 08 Ga0mbdols Fysen-
bogogoddn, buog gemedadn bpddmmdoggmod @
903 0go Jepodatho mIpndydglol (Lacdmdol)
390 aBrngohmos (Stevenson et al. 2001; Esliarte
el al. 2008). 3o0BeBBgds satgea) edob bergerb (Mu-
coraceae) bdeahgda. 08 bmgmb otlgdmds Babhnabds
35393 396530hmda.

163339 80BN stdmbgBaenns P93Gge bddayth-
Bagme 3ugbatanb By, Pagboe Bk, Fodemals
Bobak3nb @yBBomyd0b B93mga dggbothgms boBmg-
3 baBoaag mh3mBa Fogatrgh. bagghtdn Sedmdb
dopopgenob (Polygonum), 6otogobs (Carduus) @
356@3ao3030b (Ticharium) dkatels Jotrggemgdo.
30Bodbgds abyag abgmo badgatbame Bygbatgy-
d0b 3g3gtn, Gmgmbogas gohbdsbogye (Achilles),
Boprtasms @0 hggaergdege Sxgonas (Polygo-
num aviculare), @3yt (Polygonum bistorts),
0680b3bogms (Serratuala), mopome (Centaures).
430 Rodmagemogmn dggbathy bothyagenss, magb
08980 d@sdnobols bagbmghgdgen babmomab sb-
@b @0 39tngeneggdob Gmbobangmdab Bsan 3m-
3o o grpdotnmados.

6yob Bohizgbgdemgdomab, aofxes Fymybobs s
@odzobs, Jognabmenmaog® bigdh®Bn ogadint-
©0 03tgm3) dyob azedégdab (Polypodiaceae) ot~
bgdmdo. B33maboo o3 ag0dégdels Ldmtpda.

pgbotrgms BoBmgdnmeb Jotaswss Fobdmmag-
Bogmo Botrggenmgbgdal (Poaceae) gondmmmadhgde
> babadgdgemo. 3eb bamgba, 967 Jaedatome
babgmdols 6o3mgdng. deFomdmgdgmgdab gobgame-
(ndoby 3mFamdb satgmag bmgm aenmBgbnb (Glo-
mus) bdmégda. gb bmgm oBhogds Sbmenmp dmb-
63em, gbgngt Bodmogyddy o Bofomdmgdgrmgdals
39430 0bagshmtn. sG3smabmmmaont 6:9-
093b Bemtrob Bodergbos bgerab Joergocpols BsBag-
d0, 307 Bl - Bgmgdnemog.

bogetorggmmls gmgbymo S38530ab gmbrogd-
30 0bobgds >BnBBmo BoBmbobmotiol mgsmom
bosgepo (So36mbmdgenn) mhasbyeme Bdogle.
ob 3obdend Bofoermdthng godmyzemgaenns o=
domdmpbogntn gomenom. B33mma3etds Bybo
hybodgoemds gobpmoa bogygbob 90-006 Fangd-
30 ooanbs, GMI dgGingenggdol dmbobmgm-
3 ;mybogee bmbdmygmeb Godrpybody bobym-
dob (Dzidziguri 2000), Gdogn bmédoebs (Triticum
aestivum) > ggabI3hogo goennsbiahgammaeb
do®b (Hordeum vuligars). 6. érgbndgogmol 8mbogg-
390l dobgmgeo (Dzidzigun 2000), s oBe@gdm-
®° 33hgm3g bodaggmme 33030 (Secale segetale),
Ragammgdtnge dotms (Pisum sativum), atkgbgero
(Vicia evrillia), dpggengsems dntyo (Onopordum
sp.), 80batnb dothoo (Pisum sativum). 2019 Fenob
ngenobda Logohaggemml ghmgbagmo dg8gndab
gmbEgd8n @IgDme dtagenmgdel Badmbob-
ool Bogbhmbamigeme 63Bmgdn gsdmagzemed
33!z dmemembyds gobmdmaBagmbao sem-
M6 Sogagh-ngBngds. sGbadgem gmengdpnoda
30603 odmofnbs Gdamo bmtdammo s gogmaob-
Joipzmmgebo doton. goths 38abs, 3abobadmgho
b3gend (Triticum cl. spelta), sbeme (Triticum cf.
diccocum), yobob 3emgdo (Fallopia convolvulus),
ogoédemo  (Lolium), dasapbens (Lithospermum
arvense), Fofdoge-boeme (Camelina sativa), gb-
hmbogye (Galium), bagotrgoonds (Chenopodium
album), mbdn (Lens culinaris), gatgbgeme (Vicia
arvilia), dobgtob dstro (Pisum arvense), bdstr-
bame ogstdme (Lolium persicum/ridigosum),
dbhygeo ggome (Onopordum acantium), 653wg0-
o dyt§s (Setaria verticullatajviridis), dgadebros-
& (Thymus sp.), 3o300b bogabggeme (Lithospermum
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dispermum), ds@érdoens (Anchuss officinalis) s
dybob @uercus) 693mgdo. Aedmmgmmnen dggbo-
o306 PAgdobmds bmdenggere Bomgbgdab
botgzgemgdns (Kats et al.1965). gotrms Jognabm-
Emangeo @ dhggmdmpobaggho mboggdgdabs,
80fomndmydgogdol 30630mutgduBy Bogoramgdb
23tz dgtngdemeagdob 68mbibematBy sdm-
figbognn dagmols ombgdoa, byenbaggaeagde, gogeb
Bodaemoly hobotragde (Dzidziguri 2000).

0boboool N 3 gmmobo. Gegmiag J339 Smo-
60860, 3sgmabegnmaoptn  dgmmegden M)
d6nbgomb  bobob  srggmenmaanfin  dgaemydob
oxhgobero 6a3mgda detomomae BgbFogemec
L33bhpe bogdotaggmmb Hytogmdaesdy. gbgBeo
4303m gotoemomeb @ pogebgmnl gméobgde-
©96 @5 bbgd Bhndab badaébydamIb dm3magdymmo
m(n3obgema bobeb 3aboens (Kvavadze et al. 2004b;
2007 a,b; 2013; 2015; 2016; Kvavadze and Kakhiani
2010). h3g 3ggbgds SBmbagmam bagstonggenmb,
o ombndbymo 3gtomeeb dgamgdly 3agote
38e030 omagdab o Ropathodyems. 2012 Foenb
senaBbob g3gemBy (30bgme) goncbahs sB3BagMHeb
N3 gorunobo, Gdgemog Sérjgmemmaonte S~
bagmob 8abgregee @ImGomes 3@6ahe Jam-
3ol Igtomene (Makharadze and Murvanidze
2014). 953amads Goomydtdmbymas sbomnbds
2b 3mbaBhgdy ©3H30gs ndoom, I Bomgdamo
ogm oxtrome dgF. 2370 Foere (Boaretto et al. 2016;
Makharadze 2016).

0636ogtab Ne3 gmthmoBo pbagommytins odagm3,
6m3 momgdab gzgms exhgebyemn 653ma Jgbobed-
6ago@es @ogTen, domo dhagomgahebade go
bomptho dpep@gme FotdexegsBocra, dagby-
©33o@ ndabs, Gmd 3o6adahbgdgem dramdsthgm-
330 ogm cmnmgdab 4400 Fammo. gombéhydol Omb
gmtHe680 smdmbgBomas gmBbdthagsnot Podme-
30 bob dgemo, GimBengdbog 3gBehhigbydyero 3gmb-
250 hmgeeg beBahngg, Fenagfo Gamangde, aby
BM0. o 0Bhatbl Fokhdmaagbh mto ghenab
39639@ EogImo bob 6a3mgde @ bob bogatrdgeme.
0@ 90206036mb, thmB 963BagGb gménabBa gb-
3500 Fotdmeagboan 93¢gm3y Jbmgaenob, my-
gob, doF@abo @ dagydab FgbabodBogar Sgbaby-
o BaBmgdo (Kvavadze 2019). gbgames oemmdgde,

F6aemgde @b gomaongdn. doggaengdyemodels Aiesb-
fibBg o Bob apBa 0bg3y Badezbos §6LIEAcb
gbmgognn, 3amn bbggemob doenBadatrgdab Bagong-
thgdobs Bogmbymdgmo Badogda. gobBboggmeérg-
dpem 0Bhgéghl Fohdmamagbl bfmégm aebedat-
bodgeme mégstyea Badmgdeb dagtmbymdageme
3357930, Gndgemog docnabmenmanghn 6agmaBab
baggomgdeo 3obbmégageno (Kvavadze 2016).

P030@ sdmbgbogmn mbagnabo @3 Fadamob Bo-
gomggda. ¥a0bodbgde gbob hym ms gogbgab agh-
o, 6admgbod 33gboymo brpade, bbzoeabbgs
dogmobab gfm @ bagbgdo. 3bbatraérenns mb-
B3mgb (Physalis alkekengi L), gogbgobe (Tilia) oo
3360bhbabs (Prunus spinosa L,) Bsygmagda (Rusishvili
2016). gotaes ndabe, md gb méngg dpgbatig Jotrga
339900, 800 2bg3g 3eahboog badaphbognem orge-
bgdgdn. mbhymgob 3edbdshn Bogmggde gsdem-
49609 boembah 39mgabada, Gmamiy sBgobyd-
trspte, Bxhedegbe @ maademal EIgHEadadal
bafaBsomarogam baBgomgdo. mbhyme@s obgag Jotr-
30 ©3:3330090gem0o (Bahmani el al. 2016). bod-
30En0, oo © Sthdobog go (Gler et al. 2015).

Jomnbrienmgogn 3gonmeob gaemgaebogol o6s-
Boptnb NI gmtimbomsb bym dmpdymo @
JgbFogmmogeo 34 Bodzde, Gmdegden wIsEY-
Qpd3emo 3 6oFoenor: 1) gbemgdeb gagd mo e
atazemng dgdgene 603y8)de; 2) @d3édocrgemab
bo8o aBrengomab AmBAbBY 2hbgdgeme mtgsbamma
608mgda; 3) Jomgoepgabs @d Jomggdob sd-
oo 6odmgdo.

963B376mb gmérnbob mehaabemn 6oBangdob dogna-
Smenmgog@ds 208myammgged badgeemgde 3mazge
(2933010306, 07y 6 Jemodagrpho o bbas 3athydm
dofxmdgdo oy 39g53G0 oDl @Gmb oemel-
Bols 39emBy, boog dEadamymdl oBoBsgMmal ot~
@960 3aggs 3abgbo, oy mamen oym Spadnsbob
3g9669m bagdosbeds o3 39emBy. bonbBgtabma
936g;3) oMy dnbromb Iphomedo shbydgee
oghdaengab gahgBmboot Fobgdoel 3e8mamabo.

bogdome dpnEatn Bobagmal JameBoemmgogdd
43039 (336bBgérgmns 100-3pg 3gabacag) ob-
305, hmd 4400 Femob Fob oemeBBals goemBy semo-
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FhG0 3ochmdgdo @396 et Bypstgdom,
aogomydoo J@aho mdagme @ Bybnsbo Poes gm-
gogogm. boomdmBmygaégemn dggbotaggdel got-
©d, 93 @ogob swablgtodh 2atgmag dogasemgdy-
enob 3963l dgommBy odmfgbnemo dsteBogame
300l - ghagatob 3396kabgdo (baéh. 72). péndahmBl
bbgeagetne démdngam wesgomgdebs Pfmegdgb,
6936 030 ML dofomimor badbégmal mdomm
g3096gds ao3thpgegdpmo. mbdogno Jmmodshptn
3otimdgdol atbgdmdol gatago ohizgbadgmons oa-
60039 83bstho Fyemol boodemBdmygatrgee Fyom-
8g9bsthy  Pseudoschizaea, edygmog 633m3bos
3606o760l gmermbal Bobognadn. ol gagan, Gemd
3obbamam AOMb 98ngthgogobnsdn Jmadshgha
Jntrmdgdn gognmndom JBHm mdnemo aym, sEt0b-
©o 33m3gdonsg EbHMEd. dsgsmomom,
390e060b Bogsen SemagmBy, Gmgemng Brpgdamymil
1800-1900 8. LnBotamgBy (o bomog aobemoggdy-
0o 3d8maaEngame MY dhnbismb badstbydo,
ng 08 EGob Fodemn, dgmdas o gogbze gobome
ogm ao3bgnengdyeme (Kvavadze et al. 2013, 2015).
8dmagén ngm SnfFomBmgdgmgds, domgdBo emgmao
© 3ogomo 0BG pgdmmd, gobznmathgdgemn nym Bg-
306obgmdog. @mol dgwgbab demopmBy dnfomsmsm
bgdommdpto Spgmmb dggbatrgnmmdos. sgnog-o-
g of Gbmmmee shynb, dotogobs > Fogemab
hyob 8mbogagmydn a3bamgde.

2BoBogab geadrnBolbs Bsbogmob doemobmemmaogtds
339399 ofiggbs 336mag, G 0d EAML 93 Gg-
30mb3n 30M30@ ogm 3abzomotigdama dofocmdmg-
3p@gdo. nogbgdmme betdemols God@gbody 2030.
8mdgogom B3tnd (Avena), dotn (Hordeum), 33s-
a0 (Secale), wmBo (Panicum). Bnbo)arbab 8939-
Bobgmdsls ©d 8gdomymdeb. ymtmsb3o Badmzbos
bgeamob gbmgnemab P08Gog0 dmdsm, gby 0gn, dma-
gogmom baaneg (Linum). boorbopme agm sFymdo-
o bogggodérm bogdy. mamgdab yagems Jbmzgoema,
Grogmérg bgemob, obg Bogmnl, B¢ Fabomos
dmgbmgemmn s o6 bgmno. bLgmob Jbmzgoemo
omgdgdmeEd F0dthog ggtem (Kvavadze 2016).

89630006000 PbES  ymgogoym  dgybmgg-
aogmdog. 980l @abyatns BodydpdBa Bodmgbo
3gmbbganas Boggamols bmgm, gbatol dsghycmals-
396 odBoEgdPere Bogmob Jbmgamo o mggs. 8-

Ga3HYMdsb bogdsme oo 3sb3Hodgdo 3gmbes,
Goy hygBo oot mogmm3zdbo dggbataggdob
6bgdmdnm ogm aobdntmdgdgma (byt. 73. 74).

3ognnbmenmaonto 8gmmene bagshagymmb ¢g-
Gogmtnody 3gmanatamdnb yagmeBy sekobrogmn
335570 @oEag6agmas Bymerongt s gbgmmaog-
6o EGmobogob, @ cvdompgds d3.f. 6000-5000
Femom (Jalabadze et al. 2010; Kvavadze et al. 2014;
Kvavadze and Licheli 2015). @3moggénb amébob
3363980 6od3mzbo mogmo aBBIEYdTTD oym
8000 Femob Fob (Jalabadze et al. 2010; Kvavadze et
al. 2014), b 330kogbmgmob gbgmemomyh do-
T80, bob 3ob&Ba smBmbgboema magema go 7000
Femaboo (Kvavadze and Licheli 2015).

3smabmmmaon®o b3gdhtgdomst ae8mBrnbatky,
oéggemo ghemab a3 wo 3ab ataamog sedy-
o gggers Badnde - Sndo gatieb mkgebogs, stk
@egmo. bob oo 3G gme cegmon Pbs ym-
gognngem bagbg. Fzghn sBGom, gb daddgme gome-
goé3mo @ Fongdas ogédoemgal 3g8amd Bmy-
@y 396nmda, 36 Igbodemme, oz msghdomzals
8c396¢80. JnGiernesb goEdmmatngmo mogemn
Bogfigds gemob dagd Bmodoty uggsms Bogonb. gb
o60b gohmob dmdengde, bogethdgme, Jomgoenoa,
Fomo, baomobay smgdgmmos baggmmgzo 6odndgda.

ob goghn, G:m3 bodngy dopgzommgdymal Hmbhbly
603m3gbos cmogmnbs ©d bgemol gbmgoemel 633-
®Jda, bdeymgb, Gma Bsmo bbygemgde gothmag-
39¢mgdnb 838093 aoobgngh mogmem asgmgbongn
bgsmob Bognma, Gog b ogds AmbRbly om-
8mbgbogmn mogemmgebo dpgbataggdols dhgtaon
©0 gIO3G0b Bngbmbimdpamn Bsdmgdam. Boggs-
mdpmab mogemom doenBodntigdab sBognmaogtn
@oJhgde 30badbnemos dggmo gaged@obs s dgbm-
3mgodool bodstrbgdal BgbFogemabob. s6obagthab
gmerbob dobagno, bamog bodagy Bogzomgdgenols
feabhRbBy omdmfgbaeme mogemal BoBmgden @ob-
Hatgde, 9dp3opgdb, Gmd mogeram dognBado-
6gdol dropoges bagobaggmmb hgboehmcinody
3939emgbnd. 0go onFym sy dabiamb Jathggen
0039389, atdgmeodmms dgEbate Jombgb
©hmb ©d gb Sgmmen Imzoms sEGYPE By bog-
396990090 (Bitadze et al. 2011).
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h3g6 dngér gobbagnymn mge obdgmanmanybn
dgagmol measbgmo 6s8mpdab Joemnbmenmaag-
ko b3gdhtrgdo badgsgngdol ademgze, Fdntggangh
gmgemobs, 40300a06mm My dhnbomb bobab
3060 @ JUHIGTTa wobeBigeadel dpg-
Botgpemn bogotn. Jpgbathggdel gymemmans go
8006036330 3othgdm 3ntmdgdob Pedtege JmAdm-
696l MmogabydatndeBy. dogsmamor, gb dénb
Jemododn, doémahogogmo Jbomn, basmsgab
030 o bbg. 83sbmobagg, hoEash shggmemmaay-
6o dyaangdo dpgdetgmdl bagdstmggmmb Bgéo-
Hmhoab bbgo@alibzs Gggambbs @o 3sbbbgzszgdam
30dbmBghthogm badomemggdly, 67 dmab bbgo-
obbgs bachggando, Bgbodemgdgemn begdo aset-
3396 oo 3otrphm Bmoby @ dofob Jemadahato
3atmdgdn, 363@ oanbEob sy ddnbiomb
bsBob 3@oB0sbab badgytEgm bygdasbmdob babns-
00 3mobs oy 336:3n, Foma Ghomagngdo, Jmagbo-
35409, Jomgmpagho, bedgghbaanm boBgamadgde
0y 3oangmEsogomgdgda.

Hmgmihg 7339 9006036y, bydbhgem bagetraggmmb
BsmomBmob Srothy d0635mb babalb dyaamgdl Bng-
3903605 3m@nsbabl, @atogbobe s mmgamensl
gmtmbgdn. 330masb gmnobob ymxmobo yzgeme-
8y Booem bodomemyBge gobemoggdymo (H: 2289
3.). @othogbol ymtimobo Bpgdatgmdl 2100 Agh-
6B, mmgomenobo go - 2000 3ghéBg.

06n867emn gmérnbgdal Bobognob P3nhogabmds @o
8603365emmds 0dnamog d0bbbgds, G098 of stxhoged-
hadob méasbgmn BaBmgdab adtxps BgBmbobymn
©3 333m33emngens odphmobrgeme gebdanbydy-
o baowsgn, mdgmal Jaenobmenmaogto bgdého
730 Babhee sbobagh smanmmdtog ugbohyy-
@mdob. 8dg9emoma, Jmndbab yméxmbab (d3§. 27-
25 bb.) 3gdmbgaggsdn, ntdmel mogmab bdgdhhgdb
39360 bogthmm ogab gobodatibgdyeme Beopogel
doenobmenmaaat bigdhthmwb, g 0ob BadBagh,

ma gb ;sgmmoy oEanmMdtingns o ¥ dmeoba-
ann bbgs hgaambBarab. gopbaab (Tilia) gaéab dotr-
33mgde Bodmgbno Gmamiay gl bdgdh@dn,
0by geaposbols Sty d0Biamb Boamogab Jognabe-
moaagh bigdhGda. bomdmdmggatigem (oghdm-
@oEptn) gatmmgnmmyh  bydgbatgmogsb,
Grngméry $203emdn, bdog mogemo agm, abg od-
hmbogem bosxesadn, gaubac gates spdmbgBa-
@od Gyboenab, Sgbobo w0 Fogenab 3p3a6n. gb o
9sb 603B3gb, Hmd oBadbyern godgde gmensbob
gortbols atagemng 0dregdmes. P6Es dnBadbmb
abog, M3 gméibab gobBbdtrgdanado 086ogo bab
Bsbaemo agm gadmygbgdpcme. Eboghdognage go-
89t goobégemos bygdob bogdome eama Berdob
mpadem, fmdangdeg 0Brgbim Jodase gdmtho,
63 bab ggtog Jo 96 ogm IJMEIme (Kvavadze
el al. 2004a; 2007a). 3yt gy bob dgeagbab 3oz
reobamdgemo Jatagbgadglel Bathgogdo.

amoxmmgabo gyob sbydmds comgdal 2300 3go-
689 @GRS 08 daembmabydamay, Grdeng-
dng dbmenme 9333060 Gyab gambabagdabmgabas
@o3ababioaogdgeme. gbgbav: hyob BoéFyan (Fragar-
ia), gopodoemsbs (Valeriana), woodgotr (Symphy-
tum) @3 bbz. Sbmmme Gohnmgmommadb dygde
oBepgds 23,3y byob 3gadts goemedate (Pol-
ypodium vulgare) o aggwob gbo (Ophioglossum
vulgatum), éxndgemo bdmégdo 3hwgmomes do-
mobmmmaon® bdgdothde. gmenabab mab 3g-
6m domaem goemogiBy godznb, Badgabo o bmgeb
dy9 T gmgamaym, hog, 3otres Fofamzbydeb
3patnl @on Gommegbmdabs, @obghegds 33ed-
6 datrgsemotob Botrychium lunaria)-o 33330
bamnl 3Gbgdmdom. s3agthgegasbosdo gb a30dkw
odabubasmgdyemns bfmtge Foffamaabo dyggdeb-
ongob > mBodpréimgg Boomagab doepabegnem-
3096 bdggdamodda Buthasgmogeb bimgde ymager-
ogob 33600 (Stuchlik, Kvavadze 1987; Kvavadze,
Stuchlik 1380). aots 930bs, Gmamthy mogman,
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nbg 3o6adocbgd g bnoagdn rogmomos gagzel
bob BgtagdBal 30trgbgndymo Btmgde. ¢og Bgg-
bgdo Fofizm3badels hynb Latrhyganb, mbdesmmgomob
doBy, bomog dedmhgboenos gm@adbob gmbme-
6o, @mgb 0go gthpoemegds 1000-2000 3. bedsmenal
argogndo (Maruashvili 1970; 1973). gt Bgdmae go
bgdom3ghn ©o sendyho dogemmgdes. gobbagmpen
300630 dmal ogbodognyho bodsmengs 2850 8.
(800 3o303emY). Jeronsbob othzzemng aGbgdmdos
©o3omdgdgamn a@anmgdn, Howmasb 6adydndda Bo-
3mgbno hobdopatn 8dgds stygems (Arcella), G-
dgemog bmmme Fymesb bogbgddn géhggmmgde.
60 006086mb, hed §omdgdn Bbmenme Bglihnsb
Jmadothat 3ntimdgdda oG bgdmdl.

Oyob oGbgdmdel Bohiggbgdgmmn dg3tns v3tgmay
@o¢360b ymernsbdo (d3.F. 27-26 bb.), omBgemog
Sgdotgmdl  3ogobgmol  demogymBy  (3mEnobob
gmmbab badbégmon ©d Jutm idagn spae-
@ob). gotogbob gmérrmbob Jsgmobmenmaoné bdgd-
H6d8n 3mmeobobmeb Bgeatgdom gaythm Jgpos
bomdmdmygzotgen dpgbatagme dpzgtn. gbgbos:
dgengdas (Zelkova carpinifolia), gogogmo (Juglans
regia) 3ybs (Quercus), Fogmgemn (Fagus orientalis),
mgemo (Ulmus), gogbgo (Tilia), égbagns (Carpinus
betulus), 35gtagboges Carpinus orientalis), hoto-
o (Salix), 3ytysba (Alnus) (bak. 1,2). Jaabyob
29mB9bhodnbash omebaBBgds obagmo (Corylus)
@ 3Bog (Buxus). baobhathgbmo ob gogpey, Gmd
Bogebgdgmmo ghemabs o bbge bols JmBlpmadynab
@ddgna mtgsbym 633mgdBo aobobobomgh 3y-
bab, gagdgabs o manol bob Agtagbolb hhoggsey-
Mo 7aépegdo (Kvavadze et al. 2007b; Kvavadze,
Kakhiani 2010). qymoxnmaobo dgob o6bgdmdsl
28thgnpgdb obazg dyob 3308égdob bdmégdab op-
dmhgBs, 3dbbogymégdom 3o 3308k azgmmab gbo
(Ophyoglossum vuigatum), Gm3gmog, Gmamég
2433 0060860, Emob 8bmenme dmob Jagmos bo-
FognBo 0Béhmgde - Bomogdmode gngo gmndahyto
30thmdgdnlb a08m 39t botmdl (Grossgeim 1949;
Fisher et al.2018). sty d¢0630mb g3mgada of ob-
Lgdger cmdaen Jmmadahad JatmdgdBy dghyzamodl
sptgnz) bombomgasady  Jameatame 3ol
3patob 0mBmhgbo, mAgemog gat13Beb Hdsbmeb
3g3960bgmdols  sébgdmdol yasemns. gobbagnyen

thpanmb3n dmagnabgdoo hapatis gatogbol ddab
@3bgacol gadatimgs. ool obagngdgdeb doamnbem-
mmaoghds 33mn300 dahymay shzgbo, hmd oty
d0bgomb Jghomedn Gotogbol ddalb Bodatgdo
3pbobs o bbgs gmmmmabydal hyom aym moge-
Gamo (Messager et al. 2013).

07 hmgmén agm d3.F. 27-26 bopgnbggddo gotog-
Bob dob BoEodmgdBo Bommydgdal Gommgbmds,
0308y oMbgdmdl Jobgbo. obenaobgdab dhzteb
8mbofoengmds Jomnbemamaog®d bdgdht 8o, obg-
@0 bmgmb boydsme EoEo hompgbmds, Hmgm-
thogoo bogbgdde sdbgdgema bmgm ggmammbyde
(Geoglossum sphagnophilum), moga bogbgdol
608mgda, dgbhohatn odgds otggmob (Arcella)
608mgdnl sGbgdmds, GmIgmog satgmgy bggm
boglpddo dnbotimdl, dogmnmydl (Begens and
Meisterfeld 2001), Gmd gatogbab gmémbal o-
©33myd80 Jomdgdog gBmd gmgowmogm. 33emy3ed
33tgo3g oh3g6s, GXM3 bogbom oggddPmn agm
23hgm3zg gmhmbob Jaog®oenab yagems amo Ber-
8ol ggo (Kakhiani et al.2018). gb 3o 08sb 6036s3l,
4nd gobbnmmgem hyaombBe 08 heb ygohm dgpo
Bognggado dmmomms, gemty ML, 967 Jemadspo
296 bopom oym.

3bognmgogto dmbogg8gde Bomgdyennd mmgom-
mab gmermbol dobogmals Jaemnbmenmgngén ggemg-
30bob. mgmtag P339 om0b60d6s, mmgnmemob yme-
mobo dgdathgmdl 2000 8. LbedomengBy o dnbo
S0odmgdn bramnoe ghygmo. Hmgmbg J3mmy3ed
obggbs, (odefFyatiol ofazmoz sty dt0bzomb
93mgsB0 gmmenmzebo s Foffamgbadab Bgtrgammo
by 0BG Eodmme. gote ombedbym dggbotagms
Spatrolso, 53ob 8mFamdb 03 3303cndaly bdmegdob
©oEo GomEYbmds, Gmdmgdog nBhrgds gme-
@m3060 > Foffamasbo dyol bakpygemdo. dode-
gatob Badotrgde Bgbodemmo magomdgdgeane gmga-
oy Beonm gemodohal agodm, g @obhatogds
3t3boto Fyamab Fyoandygbotgms BoBmgdoo.

oy 6 33hy8m dnhimdgde shbydmdms 93 phmb
9gbbgonl Imgdda, 5338y IgdHy3gegdl Bodmbab-
@motgdal - mobgamel bgtobs @ dmdatrgmab
mtadBymo By3ngdab dommobmenmaogto dmbogg-
3900. gb @0 B3mbabenatin ymtebydmsb Bgwe-
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Gpdon 3gchm odogn bodomenggdBge. enbgameb
byGob 6odmbobenatal badomengs 1800-1890 3. 3o3-
m odd0d 3mdotigmals Badmbobematinb dgdo-
Gymdo, Hmdgmag ot dmyBahgds 1600-1640 8ypeb.

oobgemol bgée dpgdatigmdl ©myasbogm God-
360630, baog, Gmagmeg Bobotrygzn, 0Béxogds god-
30 ©0 bemgdn. 99 hadob (hyg JoGadms sbsbymoe me-
6odgmtmzy boomagel Jognabmenmaagd bgdhHae.
6og Bgobgds sty dGnBzomb babob gobgdob b3gg-
hthgdl, Gmdmgdog Bhgzeth-otagdbab Jampgtnl
©Mmnbegmes, oo byen Lbgs boby odgm. cmom-
g3l yggeme 32 3e3myaemone dogmobmgnmang
bgdié8e gatrgess Fakammagbecno gmomemgeb
9ugbotrgms Fh3gta. dgog EmBababhgdne tgbagns,
3gbo, Foggenn, 3phgabo. gbgomss Gyob azedhgde
doemadyte (Polypodium vulgare) oo aggenab gbo
(Ophioglossum vulgatum), gféab agodée (Pterid-
ium tauricum), agodéngds (Asplenium), txndgngdog
©3cbabndmgdgmos  gethamammenmgobo  Gyob-
ogaob. Fofgmaeb dygBo 0Bérogde azndho ofae-
naho, (bm8gmob bdmtgdo smdmbgbeaos Sbmemme
ansmolb ool bahgendo. hggbe sBkaem, gb 08om
onblibgdo, Gm3 gueb dotoemymar Fofamabadob
Bmbodrgemom bdsmdebyb. 3bmdagnas, hmd Jo-
o0 3pfrgabo Jgthm Gdages @S sEaamE 0tgds,
306My gmoemmabadol g¢igebe (livessalo-Plaflli
1995; Fichter et al. 2004).

»dogmn Jemadahato Jotbmdgdab 3edem sy dhob-
23mb 93mgdsde mobgmob bythn Johase agm smge-
badgemo. mbobemgmdol bndoptimay bogdeme
Fopswma JoEs ymgomaym, GoBarsg dgheaamadl
Hmgmty sédgmmmgogto dobsane, aby Jogobe-
mmgagto b3gdhegde. of Bofocmdmgdgmpde bog-
dome 3demogho aym. gotoo dgbmbdemgmdabs,
3°b30m0(5d3emn agm dgdomgmdd s dnggbobgem-
30, 3519880 batimdeos Jogoemo s mbagmo.

dmdathgoab 6odmbobenotiab (d3.F. 33-27 bb.) mé-
39670 B3ogde y3omeBy wodsemphmes Bgb-
Fogemamo. 3ommobmemmgontne 393mazmyyemed
Jomoutywe  ggbgda, Fgbmdgdal  eagogaed
2mydamo 60dydgdn, bodgy®bym mtdmgdabs ©d
bomogbemgdab Bologns, bodskbgdab mtgebgme
6o3mgdn o PPodhogn Fuhdmal Bogmegbe @

bgmbogdaaggdal dobogmo (Kakhiani et al. 2013;
Sagona 2014, 2018; Messager et al. 2015). ém-
ambérg 2339 %206036s, Fmdatrgamnb Bodmbobemotn
3gdotgmdls 1600-1640 gkl bodsmengBy, oan
396moagdaemns ool Lodbéhym gahmdab by-
@mabyt 6otbgddy me @ogh dabo wmobrBoghe
20490, 3gdmGhgbagno @yob dobnggdo aBhrogds
3omob AGpommm 9dbdmBogogdbs ©s Ighm domoen
danmydly. dysde Fofamabade ©m3nbatgdl,
odgs s@hy dhnbamb gdmgal Boboans agohag-
B3, hmd gobbagngm GygembBo bym bbgs ¢odab
3pgBetrggemmde P> gmgagmoym. EE)39bEome
Fofamabadab omanmBy cBh@gdmes gotom-
gonmmgsbo dgg, Hmdgemdog gogtammadame
agm 3gmbes tbogmd, Faggamn, mgams, Sntaysbo,
3o35emn, mbagnn, aopban, 2saégbagns, gbhaga @
bbge gmaemmgzebo bgdygbotiggde. Jognabmene-
3076 bdgdotgdBo agbawmpde abyme Loodmdmy-
gotyeme bgdggbotiy, Gmaméngss dgengdas. ago
3o60baBm3tho atgmay dnb Bobdot:3og (Messager
et al. 2013). 36@o ¢nbadbmb, B8 eyl dgendge
bogothmggemm3do 500-600 3By Bgdmam o oB-
éxpgds (Kvavadze and Connor 2005; Fisher et al.
2018). gotred 63l otpamgdabs, gmammgs-
Bo @yab oGbydmdab s@abygtgdl hyob azndhgdel
bidmérgdob e MomEybmds. defocomar gbg-
6oo aggemab 6o @o gogmodyo. doboanode gbge-
00 Fohdmeagboma sbyag bgdagbotrgms 3gtdbal
dggemmyho 33tygdo. smdmbgbagnas 88ab 3og-
hmby3mgdng. Gmamby bgmbogdasggdab mége-
bgmo 653mgdab bigddthygddo ohggbe, §mdatgmdn
306350 ogm gobgomatgdymo 3g3gbobgmdog.

adogmo s bhom gemodopgto dakmbdgdo byemb
Wymdws abggblngho BoFomdmgdomgdel gob-
3000tagdob, amgbgdmms bmédenggmme, GoBgp,
3¥hEs ddemobmemmaagtn dmboggdgdabs, dgo-
y39emgdb BedmbobmatBy smdmfgbacmo Jodtge
ba3ghbam mM3m. cnmgdol ygageme bodgyhbym
mt8m3o abobgdmms bmédengyme, bmmeme
6007603930 ol d@Bmhgbome bognembob Bed-
@ydn, ¢og Jobogth gbmzgemgdh gbodedmgdmee
(Messager et al. 2015).

Hygdematl ggemn (d3.5. IV smabfenggemob dgm-
g Babgastan) g@Gim Edm Mbmenghge Lo-
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BseemoBy Srepdaagmdl @ Bagdoadegade (hmamig
3339 90060365, Babo dbeemyhyGe bodsmengs
1450-1500 8. @ gobemoagdnmns J3gdm Jotroendo,
@goto Fystrmb htapognm-obagmymnm). of om-
3mAgBognn @s gbFogennana bddo gmémbals (ymer-
mobo N&1,2,16), bbgo hndolb Ladatbgdobs @o Le-
8936bgm mH3mgdob Jogrnbmmmanydo Bsbsmob
8obggzeo (ymémobe Nel,2,16) manbrgde: @ty
3606350 Jgtromedo Eg3brame Fogemols m
Goboenal yob sEaamb cBhmadaes gohom-
Fronmgato By, bowog @m3nbotydes dyemgas
@ Fodena. ooy obg dgothy gatnmdgda 94030
85ab3l @ eegbh, Hhm3angdap memgb asBbeyen
4930mB80 boghoame o6 0BHEYdS. EoE abhytglb
07393b ob goghe, Gmd Ne2 ymtrmbob @abogéd-
30 3o8gtob adeobytize8n a08mygbydame aym
daeng3nl 533539050 Beandn, hmByemoms dhaéal
Bargamngdo gotaee ool @agogbatydymn ymeh-
@bob dobognode (Kvavadze at al. 2004b). yméembgd-
o Bopobpder $3¢3gerde bexhdengamnb gotpe
se3mfgBoenas sbgag Fadepol Bagmgob 693mgde.
ombdB0369300, BB 3obbagmgeme ganmbab sty
30obzomb 3gGomeob mgotafystmb Ba3mbob-
@b @gbgd8n Badmzboo goByommytor bogry-
@0 Jgéhgbome Fodemob Bogmgob oo tom-
®9bmds (Gobejishvili 1978). gotomgmaemmzsbo
tyob 2Gbgdmdo ogog obhaGgds hyeb agndtg-
dab bdmérgdob bodGogmon, 30Bboggmtigdem dg3-
o 330861 a3gmob gbob bdmGrgde.

ab gogee, Gmd GgapmB3n exdagno genodagob 33dm
353>® oy 3d30EIdgeme 3g39Babymbds, b~
60h0db 93Mm3g Badagdsgadab dog830k badarbBo
$96dmon Rodobgdyme mazebm (Kvavadze 20M).
J398m Jotrengnnb haGahménoBy, dhaget-stagbol
3ghomobogal gb Godomn Jothggmomos go-
8mgmybagnn. gbans, Gmd dog830bmgals Rapoby-
S 30bmb 3gmbos badgpagebm Gadbymgds,
00390 m3nbmb o ddotb emgbog nygbydgh go-
BergoiBagmenmaosdo, Gmgmég bagbob odFaa
boFgongdob.

Jagdem Joemgdo @e@ oBhghbb ofizaab of ae-
Bmygmgaere 6odmbabenoto dydagdab baBakbo
Mel. 0gn Pbogaematnd 08 @zoembeBéobom, hmd
Gmamtry Jmasbol yoxagmsbBn, ofeg, doggomy-

d3emb oo Jahimon oo Adobab. mog-
mob Joenobmemmaanho b3gdate o Jomtgbee
doathng, 3ggbathgos Bdgbmbadob aea bos go
©abOErIMa Joengmodmenmanto bagombgdob go-
3m3amgbab badyoengdel odmgge. bogrmabob oth-
agmog nBkhogdmme Gothomgmormmzsbo ¢y,
boog @mBnbatigdms gogbgn. gogbzeb (Tilia) astr-
© 0Bhegdees godan (Pinus), gogsee (Juglans),
moqbo (Pterocarya pterocarps), 3abo (Quercus),
mboeno (Corylus) o gbégysgs (Lanicera), o3~
Ggengy a3ndco aggmmel gbs (Dphioglossum vulg-
atum). hodmergmmae 3ygbothgon dobyogom, o@-
6y dnbzomb IgtommBn, Logomobob athazmes
Jenodapgto atmdgde mg3sbmgment Jmemy-
domn 3g6m mdogo @ Bmgom Pboos ymgngnaym.
@ogab B33mgdn smBmhgBomas doggaengdaamnb
RmBhbals c3nmgdal y3gems dgaemBy, Gog mogmomn
dognBodathagdol  aeabhatigdl.

Bos Johoremdn Sbgdgmme 6admbobematigdob -
330000MYb, Bagatgmhol, Emamob gmthob
(3ogmab mégmhs), Jaopboeradeb, géagmaste
303k, dgthogenogdobs @O EmEEsyGob badat-
bydab Jsenabmenmaonto g3mmgas obgag oH3gbadl,
™3 IB330Gr-oégbol IgthnmeBo Jenodohytn do-
mdgd0 3gHIm mdomn @ Bmham aym. ogog otby-
dmdo Fodenal, dgemganbe @ enogBob hyggda. 3
datocmedo 303theomadaere ogm satymay Joemol
6y90d0, baog Sythysbo @S magebo nbhepdmms.
2960 Jdsompdae c@aeegdly 3tumeade-
© @XOnOgmarm3ebe dyg, Gmdgmaag Fodenb,
gbaenob, ;xgenob, Foggenb, dyendash, aaabsb o6~
6 0b) 3oy sgaann 94030- b 93 6yagd-
3o obhegdmeo 3303ho a3gemeb 9B o Joanedy-
6». SbenmBydothy donb JPtm Jomoem doogdly
2330 Bo330b hyggde ogm, bmgm Bogogndmodn
- bmgo @ Bodge. 93 JpGomeB8a Bows Jotoemdn
35630 aym gebgamathgdymn dgggbobymdo-dgm-
306gmdd. sthopgmnl etk sthiymenmaagte
Bbogron EbHIREI, GmI ©zobmb bggemam
@s6036emgbs 3rbipo - g0Boc bagby b oo~
6mbo dmmogbgdyme agm bagghebyagemBy. doo-
06 ghooe bogghmbyzomdy eem boédmen
bogby oabab 3atdgmeg (Kvavadze at al 2019).
3bobadbogns, md 33mog atrdgmgdmems dog-
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39mgdpmobogol datdmon mgebol Aopebydeb
Goghoano, Gy EmEEgmob bydstbolb dsbomed
ohggbs. 89396ebgmaols sbgm 3demagh asbgamatg-
dab 3o bgeno 3gaFyem ndpOHmobogmds mdnmds o
Bmgom JamoBohnHas 3othmdgdds.

26y dhnbgomb boboBn omdmds goathdgmms
dob dgmtrg Bobggatlng, Gimgbog bogotrangg-
ol hatohmtnedy smBmygbrs sbagmo Jamby-
6o, bobgemem 39obyhe Jnehate. 0go opdm-
fighogmno dggbol 3emathmBy, Lomog asembotd
83 Jgthomals Gdgbedy ymbmeba (Gobejishvili
1981). strggmenmaagtin 3mboggdgdab dnbgmane
ab gmeebade mséommyds d3.§. 25-22 boyaabag-
300 b d9@pbob IenohmBy, (mdgemng drgde-
Gymdb 1650-1800 Jght bodomengBy, atpommode
pgmmgdabogol @sdsbabnomgdgene dogmobmg-
6930, dgmahmb athagemag o 0Bhmgds Fogmab hyg
(Kvavadze et al. 2015). bgggd3o sbygg sea6adbgde
bydomdgio domoemdonb gamgBgbhgde. gbgbas:
Sthgols by, smagmBomnl 3bs, domoendmob bgagh-
Abaemn, ngenn. of 330a60 Jemadapytn Jotamdgdos,
Boathsd dgmgbyte gompatab @Gmb gb Ggaom-
Bo bigen bbgs Bpgbatigammdom ogm @sgstgmo
- §360mds Gobhmmgmammgsbo dyg, bomsg o8-
hEgdmEs gopbza, tgbogns, dgang3s, mgus, dgbo,
Fodeno. of emoeoaes 0bhegdmea, Grdgemeg @b,
Gmgmby dgengas, dseoen medn 396 bothmdl.

3gbatk0 JamEYtal @A™l ymébmbgdo be-
bosonogds 3@t dghe ab3gbpstom, GmBgmbsg
Bopgoemadaenl obobgb. gohms datdmobe, Am-
39em3ng bogdgemo agm, ymémet3o smdmbgbomos
byenabs @s Bagmob Jbmgommab mmggdn, bob gyog-
30, 963980, bogotrdgeme, Jadthage gomams, tmd-
mdBng bogdemol gots bodzg®mBamm dygbatrgy-
d0g ogm dmondgbgdyemn. of3agas s3thgmag, hmd
03 Ghmb dgmgbol IemopmBy gebgnmotigdyame
ogm 3denogtio dofomdmyBymgde. gotis dgbme-
dempmdobs, 0dGmobrgme swanmmdhaga m-
bobemgmde 3abogamo Agdomgmde-Bg3gbobgmdeb.

399630 gaetpob gdmgb, Gmameby 9430 s~
60863, 3nnyno3bode opotofystml (Bopothdoby-
30) getaenobo Ne2. dobn erazebyemo BoBmgdab do-
mobmenmangt b3gdhkgdBo dggthns bydgbotigmd

agthe. gbgbos: Foggmma, dgbs, Gyboend, engegn,
abocmo. 3hgaEss Fothdmeagbagnn g3ndhs goens-
Anhobs o dodgael bdmtgda. gb dagbotiggde @s-
Babobnoogdgemns @timmgmment3ebo hynbogob.

9B3Bogtnb  gmtmobo, Gmdgmoy  dogdatrgmdb
agnaBbob 3ganBy, odgmrenmaenthio Bsbagnols bo-
@udgomBy ontormgds dgeabato  Jaeeneb
dghomeon (Makharadze and Murvanidze 2014).
630m 3301673 0BoennBd ohiggbs, rmd ymer-
moba vag83emes d3.§. 2370 Faemb (Makharadze 2016).
Jsgobormegogthe  dgmmeen Sgbagerognas 32
803730, hmAemgdByg smBmAbees Jodtage dpgbataly
3hageo. hogbmBemBagin oo dagnBy acons (100-8y
g00 Bgabatanba), Gmdgnab Bobgegeang dgased-
o3 Jogethugema, G deneBBab 3oy Jemedage
3%a0amgd00 PGHm mdogno ©d beagor 0gm, gaety
gl 3ab. bomdm3mygatyeme agbatiggdab go-
3, 98 3oheb @b s3¢may agaeey-
daamab ggemab s¢rg3e smdmhigbeene dobsBogame
doob thegatnb (Trichuris trichiura) 33athabgda.
Ofagateb, Gmammy smgbadbgm, bbgsazstee
Hm3ngnem ©303oRgdeboy THemwgda, Hareash agn
b dataosmem budbhgmalb mdagn J3gybgddnd
2536agengdyeno. odogo Jeedaggto dnhmdgdeb
36 bgdedab gotao 3ohggbadgmes satnmay dpbe-
0 Fyemab boodm3mygatgeme Fysendggbaty Pseu-
doschizaea, txmdgenng 633mgBas 369633¢ab ymcr-
mbob Babogmodn.

obog PBES 9mN6adbeb, tmd 9BsBaYMAb ym-
9630 30dmPgboenns byenabs o Bogmab, 96 Jsma
Botgzee Bmgbmgaeme Hagbdome. godes 93abs,
Jnthggmass Badmgbo o 3obboBmaégme ;mggob
633mgdn. ghro-ghmo ghemab J398 dmmoglgdymo
ogm avgemon bozby @owe Bmdol bab 33M3gero.
@ogeaob 633mgdn sedmbgbegnas sghgmag y3gmo
Bog3ommgdymal hmbHbBy, Moy mogmon dognBe-
Satgdeb o@abeptgdb.

3>3obogeady, dobagnab s6semaBaby ©d bobogBab
baggdaaembs @anbogds, HmB sty dhnbiomb Ig-
homedo mongdeb dmgeme bodgbg-gogebgomn, do-
© © J398m Jodrogmab hodagmtes hyoo oygm
ogGema. 330bmob, badybg-gogebymal dmydde
thyob 3ogthgamgdnl Byms LaBrmgstn dpydethgmd-
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©° osbemmydam 2600-2700 dghtBy. mmab go by-
dogndghe Fogameb @obdbage hyob Gymaghaco
653;mgdo Igmdhgboenns dbmenmm 2300 dghBy
(Arabuli et al. 2008). 380¢m8, gbodengdgenn bgds
0dobo gacoamn, ™3 dM) dhngemb dghomedn
oyob Bys Bmemn EE3BEImmE grstgdan
Bmas@aw 300-400 Ightrom Bydme pbms ymgamn-
gm. g Bggbade Foffamasbo dyggdab batkygenb,
ohodmgmobs @O go3bgoob bbzs Jowmgdly oge
3°bemaagdmn agm 2300-2400 8 gotgmmgddn. bo-

39603em®, 0d ©AmbL FoFzmzbadob goztagemgdol
@othmmdo gogoengdom JBGh™ gty ngm, 3ow-
6y gooanmzbydabe, 853h0d Jgtm oo 3603-
36gmmds 3gmbrs LomdmAmygeham gatiom-
Fooenmgbgdb. ob goghn, Gmd dgmmgas, gogome,
@gegn, ogsbn @ 3080 aBhogdmes 1800-1900 3
bodomemgBrog, ndoBy Bghyagemgdl, Gmd badbérgm
bogeoggemmao sty dtobgoml babaBn gmmnds-
ho 3g0mgdam Jatm mdomo o gmgommogym,
30067 bogotaggenmb bbgs dpaamgdda.
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h3gb Angéh aobbaemgm Jgtomedn (d3.§. 33-22 bb.),
GmBgemog mdogmo o Bmgom gmmadahgte dotm-
39000 bobroorgdmes, 5©33nsbo Lobermgds @
acngobydl dogoemn Smab sEanemgdb. gb Iexmggbo
808pabatymdl tmamérg bagobmggmmb hata-
008y, obg dmgen 33ngthgoggsbosdn, Jogasbeab
Btr@oenm Bofoenbs (o sbem smdmbagemgode
(Connor, Kvavadze 2008, 2014; Connor 2011; Sagona
2014, 2018), o306 v@Bedbye @omdmdob genm-
dagnyto baboomn 3gmbms. ek s Boms Jotrama-
bs, otrggmenmaagho abagnob Jsgnnbmenmaogtn
d3emo3d  oPggbgdb  dnfocdmgdgmgdol 8dmmoge
39630m3(9d5b badbérgm bogommggmeml dmab do-
moen Brmbado. Gmamtg oe6ad6s, 03 phmb dg-
6gdcngn dmob mebrdsghn momgdol yzamaed
ynsbo ogm. oy Gmame sbghbyded o@sdasbo
bodnFomdmddgom swanemgdeb Hyabash asdmme-
30b7gmgdel, o8ab Godrmgbndy bgthbo dtbgdmd-
@o. PFobocrgboe b agm dyob Joboggdob gomoFao.
380gthgoggobonl Gdgdabs @ bbgd agmmmmangto
3Goemgdal Jomobmenmaon® Bobogmeda bobdo-
6o gogbotegds 63bBotinl dnghmbymdgemo 6d-
®dab sébgdmdoan (Connor 2011; Joannin et al.
2014). bogothonggmmb gobmadogoga dsbogmoby
©yGEbmdom, baBnfomBmgByrem swaemmob dm-
bygmeggds brgdmes @ @egbg begds 3xdeg-
30 dgmmEnn: oftgdmes ghoo Eoee Bmdab by.
B33mama 23 byl P30w9dwEB96 agabenb ©o ©3 oo
o666 babdatb. Bmbygmoggdym babbsg se-
20eb PFmrgdBab ,obmb®, Gmdgmog Gmgmiy
Om3mbodo @ obyay gmategogme (yG3nbo
omgbog ocbgdmdl (Ukleba 1967; Chubimishvili
1984). 580bo36533, hyab 3ohgbzab oGy dhabiomb
bobsdo Bghsmytagool 3obgamatindodag 8gfym
bgema. o3ab Jothae dogognomas mebganab byGeb
Bsdmbabmatidy smamPgbagne gnommBab ggemo
(Gogochuri and Ordjonikidze 2010). 3hagetr-otrg-
bob gaendatol EGmbogmoe gympde smdmbg-
Bognns smdmbagengm bagothmggemmda (dgaemgde
- domdoggdn, ooendybe, dg3ztabbygn, dérpodm-~

h0). Bognmzagte g3emode 63dm3bos bmBbymdag
(Gogochuri and Ordjonikidze 2010). banbhgérgbems
ab goghng, Gmd 966370l gmtxmbob 7BacdoBat
bFmrdE dmgtingm dmagdbs @O asgogab gopégd-
B 0330k hbb byhbob zomn, Gmdgmomog o-
©n 3mgdo onbythbs (Makharadze el al. 2016; 8.
Jabotady, Badatn gomdmnds). magam abhgbbagén
3ofomdmgBgmydnb 3ebznmatindeBy magn gogmyg-
6> ogmbos obyay dG0Biombasb ©TBoEgdymds
3hmdnb aohdmgdds, hrmamtngos: mmbn, 6odge-
o, I @ bbg.

by3gbg-gagobgmab  Hatnhmetinsly  dafocmBmg-
39gdab  aobgomotgdsb bgema gt dgndoeme
Gogmds mGmaGegagmds Johemdgdds @ 3am-
306360 Fo6dmdmdab ymEm3zsbds gt emdgd-
3. 03pmmabpyemds sodnobds g4z 5300-5000
Fenob Fab abFogmme datobgdeb ge3gbgde, bowog
ogbogee bmddengymb, 9396730 domgdbs ®s
3060bgdl. gdzgmmabo Batbode @mgboges dy-
Améhgbomo Jmdotgmbe @o bodbhgm bagst-
oggenmb bbzs aaamgddn. dodasbab 333060
3dngmds gedatrianmgdyemo oym, howash Gdagma
3m0dothn 3atredgdab 3edm dmbogogmn dmgma
3@ty dhabramb Igdomedn gotgn Jbrs ymgo-
gmagm. 330b @abpgtne dGge badggébym me-
3m, EoEn Bma3nb ytiggde s bbzo meme d3é-
domn, GmAmpddng bmGdmggeebs o Gomo
Bomglgdab batgazgemgdab 3haéhalb Jséryzemgda,
bmGdmob gogmemoggde @o bdbodgdgme déob
38mhgboao. gathps 98abs, mdal bmym dggm-
tabal LImégde oo Gompybmde semnbnd6y-
35 03 §73639emB0 96 bedgyGbym MmGIMAn, byog
bmédmggmmds 0bobgde. gb bmgm mdab boboo
FbEgds bmMdomb s dob batobbl dgocgbgdb.
2bEs nmgaeb abog, HmA sembndbgme IGmpgbe
803nBotrgmdl Fbmemmme Bgbpnob Jmadohac
30tmdgda. s3kngo, bmgm dgzmtrabal b3még-
dob EoEn Gomegbmds bmgom Jemodshob oéby-
dmdnb gomy3 gGhmn otz da7dPbhno.
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¥03omobermmgogt 603mgdl Bmerab  dofoom-
ImgBmgdal ohlbgdmdnl Jothgn Botrggtns o3-
4939 beagm genmdglinb (Glomus) bdme, Gemdy-
mag dbmmme ©s878039d7e, 8mbbym bosmogdy
300 Egdd. §mdsémal BadmbobemadBy mome-
bgdeb gombhgdabol nothogdy gndpomydem Aeb-
©0 3ogobyaeme beddennl dothggengdal bogdome
©oEe  himEbmds.  gmbm3smymdmpebagg@ds
3300399 303060 bmddemal 308580y (Messag-
er et al.2015). dobomomse, gbgbos Gdagne bmé-
dsemo Triticum aestivum (naked wheat) and Trit-
icum dicoccum (emmer). gotry Gomoobmdomos
Triticum monococcum. asBboBrmatagamos sathgmgy
dato (Hordeum). 3gbmétdengmdals 0Bhgbbogmdsly
oibehgdl satkgmgg bymbogdasggdeb @awn
63mEgbmdd @9, B3 Bmnb, oo BmBabag. bo-
ogbo 8athzenmabgdebo > Bsma batigzgmpdols
dogbrmbamdgena 6oBogdn BgbFozmagmas satgm-
39 d9MngemEgadal 6admbobematiBy. 6s6s Gybad-
3oeab 80gé of aobaboBrahs Mdamme betdago
(Triticum aestivum), 9gabdFsénze gomnobIoth-
83mmasbo daén (Hordeum wulgare), batgggams
33030 (Secale segetale), Fzgnmgdtinge dotaos (Pi-
sum sativum), 3athgbgena (Vicia evrillia), dtgggem-
Jogmo dotags (Onopordon sp.).

ob @ogdon, hmd Badmbobenatagdol BobaanaBn, abg-
30 Goamby ymmbgdlbs o badatbgddn dgatino
baemols ghmgagnob dmdym, spabhntgdls bgmob Bo-
agbgdab Godrenme gogtpgemgdob. gotrogbob yme-
00680, Hmamiag 1339 9060365, nogo 87 bgemals bo-
cnohs ogm oggbagmo. byemob Jbmgnanb sggbobyt
93Gmay bodgytbym mGImb dotBo. soBosbols
bo8mbn, oo ogmab gbmgomabs, dobnmsse
baemob 760 gmmnemogm. dgmgbabs @s s66s7MANl
gtaBgdob Jomgagnal geBmggemyaed ohigghs, Gmd
GIogeomdd oGP oym a3bzemsthgdgmo. Bsgmob
dbmgnemols doglh bodsgénbogal b3ndom bgemal
doggb 93o¢dbyb (Kvavadze et al. 2015; 2016). o6o-
Bagtoob Ned gmtxnbols Jbemgnanals g3thoadgbhdals
J3eg30bel @IEanbEd, 3 Jbmaaengdel odBo-
©30bob 39dmygbgdamo ogm 9.f. Gogol dggdbogs.
Jhengs Bgbergempdyemas bafoggdeon @ododyen gog-
moob aBaeBy, GmdgemByy badnsmmeme 40 36. bod-
dodnb baFomgde gaoms (Kalandadze and Sakhvadze

2016). 3 hmb gbmdagnn agm mggeb @e8Baydal
09d5menmans, thmgemag 3otzgmo bfméym obe-
Bognl Ne3 ymreobdos semdmbgbogmn @ ogng-
botgdnene (Kvavadze 2016).

36 dnbismb 3ghomEdo Johaom oym asbga-
»dégdgamn dgdomgmds o dgzgbobgmde. mom-
gdnb gggme aoBmggmgpmo dgagmob Bsbogmadn
3t06036gdo Jogemal, mbagmabs s Rgggemodhnge
3980b 3p39tn, 03thgmag 39bebgdals batgggmoms
33l dotraaemgdn. o8ohmBog mgnbmb dhazet-
dogdbgm 3gGomedn 1337 dgmbos bognmem ©o-
60867emyde. mgobom boghby mmo Gohmbo sxdm-
Rgbognao sho@pmab mbamésl Bsdmbabeatal
896mde8n ohbgdgm bagyhobyzgmBy (Kvavadze
et al. 2019). mznbmb 3 ML Bogzompdgmbog
o6o6wBg6. dowobutn JamByhel EGmoBrym
4méoBad80 3ok pogamnmlb oo MomEybmdon
mbagnbs o Fodanlb Pmmoggdmbgb. s¢hebrbyb o3-
hymag egemabs @ gyhdgbb (Kvavadze et al. 2013;
Kvavadze 2016; Rusishvili 2016).

8obboyen  ofggmmmaogh  dghomedn  dgbo-
dmBangmdag Jotasre oym aebgnmstigdyeme, Gobo
a8960hgdag 3semnbmenmaoyhds dgomeds as-
8mogenabs. dotggmn s dmagato ab oénb, Gmd
5069339700b etaBmgdlbo ©s bbgo babab 3mBLEEA]-
809980 633mgBoo Boggamab bmgmgdal bdmdagdo,
hmdmgdog dbmenmpe dgmbbyemms BoggmBy o8-
6gdo. gbgbos: bemgm bmépstos (Sordaria), bdm-
Gotdngms (Sporormilella), 3sghmdando (Chasto-
mium) @ bbz. 8dmogha s6ghdgbhos abay, Gmd
o0ogdob g3gems aobbomygmn dgaengdols gbgdbe
©d 2hhaBJH9dBy d0dmhgbognos Bognals Juemgo-
ol dm3m, mBgamng Bgpbaathgmdol gobgame-
hgdol @abhYhos. Agomtrgmdol stbgdmdels goc-
a0 thaY8gbhes 08 JséoBahgme doob 3gaéabgdobs
s8mhigbo, tmBmodng mmél hbrpgds ©s dgéy
233036893 go@amab. sbgons memtal bmennggéhe
(Taenia solium), Gxmdenob 3396abgdo Bodmgbas
36y d0bgomb bobab Bsbagnodn. mzadmab mé-
dotab (Fasciola hepatica) ©> dhagatob (Trichuris
trichiura) §0dob dpodogomn Bsbabdgeme abyag
B06o3én gbmagengde 3036 @ Bsmn 33gtubgda
sedmhgBognos 9636sgMals ymtoBols dnggamgdy-
ol gognob gagob dgsenomeb (Kvavadze 2016).
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3ogmobmenmangds 3aemg3ed ohgghs smty déanb-
omb  dgthomeol  Bgggdatgmdal  0bHnBLaghn
336300061980. godmymagnenns §7h3gmBa s bbgs
6$a8dHa08y ;mogeab oybhegngsganl sbagnn
36009608930, gbgbnd: gyHgtnb dgbgbgde, dobe
Jsmob3obodytho (ahggde ©s glneghageme Pihg-
@900 (b6, 74,75). mogendn o3tgmgg gmagemagol
0610b Mmogmmzsb dggbatrgms Izl dotgzemy-
d0b 376modn, Gm3mgdbog @IHMe dob gge-
30¢mBy 03tim3zgdh. bogotmzgmmb dgtahmcing-
B9 I9zadgegmbdol sGbgdmds Jsmobmenmgagtn
dgomEnn 306  dEMYLdnFemdmddgom
JUmOTG0b dmob dgaannl, gmoggtol améalb
$63emob dobogmoBy. 83 sérggoghnb obogos dgF.
VI sosbfengnema (Jalabadze et al. 2010; Kvavadze
et al. 2014). gb 3o adsb 6086s3b, D 3300630,
Hmameg 3o o3 ooy, @enFym ggangtoe dgg-
Botrggdabs o gbmggemgdal dmBobogtgds, 0dsgy
éAmb 306 gyhgatog dmodaboghe mo dabBy Béy-
Bogma. themamehy 1439 90060d6d, sty dthabomb
3ghompob mdaends s bm@om Jemndohytds do-
6Hmdgd3s Ipgbotrgnemon bogstn gosdpapén goth-
OmPMNE™ZIbo Hyno ©d Hyob dpgmmydon, be-
©o3 Podthwgn mogmmgobo d3gboty nBhogdmee.
bFmbge 99 gogds bgmmo Bgafym 3gmnnaérgmbdals
3obgnmatagdol Bsmogn dceBag. 930l gotian Bo-
39gm0mnd gmEnabal gmtrnebn, bomsg doggeeg-
dgemb bodegy Fuc3amdo bbgoobbgs boyigmg-
b ooggemo hoodobgb. gathes dggbotrgaemmdabs,
F9g703tgmdels 3demagtn aobzamatigds odamoy
3nbbbgds, md sty dG0bgamb EAmAb sbigme
@akgab, Agpommatignabogal bagotm agm ganeal
@@ GEYBbmMdS - Bmgmty 3bmdngmns, gomadl
330emobash 33Bsgdebgb. bbadazstor GMA aom-
dasb, g3emdy oo dmmbemgbs Poms ymgagmo-
gm @ ddohmdog dgganatomds dGemGnhadae
©ohad® 0gdgo. d3obmob @d333atgdom bogotay-
©ms, (hmd dgdggdab GodmbobenatBy 8agahatam-
dab gobbognmtrgdgmo 360d36gmmds o030~
0700 bige®nbob LodoEmbeE, bosg mddm
©o bbgs dzotgobn mammbgde Bmodmzgdmes.
og otbgdym dgdomydanb (Gambashidze el al.
2016; Stdllner and Gambashidze 2018) ggogmob
bagotamyds gogme 9gbgdmee. dodggdal dmbob-
gmdo 330eb 8ghomydaoct sbBoéis, mognb

©0©0 omEgbmdob 3o dngzoengdamob doenBado-
tgdoborgeb 0ygbgdms. dom ga30dhgmaddy sy,
267 @oobenmgdom 5000 Femob Fob 1439 0gmebab
oogemnbo @d gaoenob s6@ndngthmdnmen @ 36hHn-
bgdhogatn mzabgdgde @ Bogbymalb gbgen yemo-
o6 Indrradgddn 30dotrmagebyb g -
dognBodgdal dgomeol.

3magnobgdnm, osmoBBol 39mmBy sty dnbamb
33ednGnb bobadn gbgane Bagbymo aym, s8odm-
dog ogogén dmbobengmbds gagme dnpzoemgdyel
mogmen sdoenbadgdms o aby ghdsemagms sbe-
Boghab ymtimobdn (Kvavadze 2016). gb dgommemn
athdympydms s@®) N0 bogygbggdal womdm-
30b Ehmbag. hongnghob badstbdn (3obgmn) Jade-
35g0b hrbAbob dgemgabs @o cvgab gogmody dogma-
Bmenmgapto Agmeen sndmbgbegas mogemal
659mydn (Kvavadze 2011).
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Jogmgmeogho. aobboenyemn dggemgdeEeb Amdm-
30570 badBothygmem §ahimeb Bagmogbe sty
d0Bg0mb bobob o@a30abob @oghel Scmagbals ba-
8gogngdob ndengzo, GoEash ngmegbolb Jogmabem-
wmgegtn bdgdoGo Bgogogh bsgaad Suabotgms
80396 b @o bbgs bobol badBemol 633mgdl. Jogngem-
©0ghob 0bgm&dsgash Bgagegh satgmgy badggt-
Bgm mG:3mgdn, byembsggzoggde s dngzommgdpmob
bataggome §aé3amoeb Bogomagha. gobbogagmo bs-
Jombab baabhadgbem dmBoggdgda gagbobrgde oa-
Gymgy doggoengdganol hmbhbal S8xgenal 8tyBo,
boog wathgbognns dmenm bamngnol Bsdmgda.

Athaaot-otgbal Jaendatol dgaangdal, 306l ggo-
G000 3o onbgemob byobs o §mdathgomal boBm-
babgnotagdols p3gtab datdamBe Badmgbas bmé-
dgmob, beardemggenob ggzogants 06 bm®dengaemols
@oggamob Boghmbymdgmo Badmgdn, Gog adob
6ad6ogh, Gmd Bmbobangmdol dotomamn bdgggda
beGdemgnsmn 76 gmgoeemoge. dmdvhgomal Ne8
Ly3orbab Bagzaengd b cnbob Jermbom bmérdenals
@083 g0 Foshebyb. Bygdemotols 3gemnb Ne16 yooto-
mbob §33gemdo obyzy omagbotios bmtdenal
(Triticum) >6bgdmds. bmbdanno bagby datdgmo
mo03bgdgmes 3Egonl mtamGl bgghoby-
395mBg, G0 08ob 60dbogl, hmd bemdoenls bagnem-
O™ ©360867emgde 3gmbres. Y6 9mabadbmb, thmd
09 EGAmob momgdel ygzgme badsdbol Bngzommyg-
dyamob dypanal o6gdn smBmbgbommnd bmhHdemal
Bhatob, dobo Lobodgdemobs ©d Godmenaggdal
Bodomgdn, Gmemgdoy ymagmmmzgob Sodyzgds 3ncb,
@dzommabs o beatdemgaanol bbgs BoFomdb. seabo-
603boges, (3 ognabmanmaanéo gamggzel dgog-
3000 Eo@bEMme doboemnb doangmdmiboggtn
3350)3000g. @dmbgbognos ¢38@)bed) bmhdemal
#0dob (Triti m sm, Triti diccocum,
Triticum aestivum), @othaobs (Panicum miliaceum)
o gools (Hordeum vulgare/distichum) dotrageng-
dob, 8obo mogmoggdabs @o bbgs Boffagmgdols 3oba-
Batrbgdgmmo Bodogde (Messager et al. 2015).

3960 bmédangyanabs, dmdotgmals Ned bodstr-
bob dngaaengdamob 3gaemol athgdo Badmaboo Bo-
gotagomodols (Chenopodium) 8hgtab bsgdsme ©o-
©0 (omEgbmds. 03 83gbstnl gmmengdo s Inbo
8oépzmgdag Bymemomatio GHmeEId 1330 ogm
gfo-ghmn dohomoa bogzgdo Gmamty 330yt~
3933000080, abg pgom3ade (Kvavadze et al. 2014;
Muller-Bieniek et al. 2019). @mmenontab N7 bo-
Boérbol Boggomydymmob Bgaemab otgBo 3o dg3¢00
Fofadnébobe (Fagopyrum) ms bmtdengammel (Ce-
realia) 8ol otrgemgdo. bbgs badotbgdab dng-
3omgdgmob nggmeob smdmbBybognos ob3cknl
(Urtica), dcbgybob Foemagal (Polygonum persicar-
ia), gogemab (Juglans regia), mbagnol (Corylus),
dogmdab (Malva), §3030bs (Secale) o bbgs boggzgd
3pgbatgmo Bphathol Botrgamgdn, Boon bLabedy-
dgemo o goheemohgde. 38ghabe Hdmogmomn
Bgbathnl h3ztnb Batrgzemgdn Bodmgabos satgmag
byembogg3e3988). oo Bmdol bymbogdaazndBy
3odemob 3patob bodomdg 03 gogheo Bgndemgds
30bbBob, Hm3 byenbogdaegab gaody ymagmogab
Jogoemb 28¢h3693676. bobegmol dothmdgddo gb 8m-
bgtbgdymn ogbgdmms. bgambogdasggddy swdm-
Rgbognos o0gtgmag bbgs biyznd dggbotrgoms dpag-
6o. gbgbno 3963émaabo dygbotaggdn: bodtgemn
(Rhamnus) ®o gaoem 3gbaée (Ligustrum). spo-
603Bgds dote (Hordeum), Batos (Avena), Fofo-
g6 (Fagopyrum), 8306 (Rumex), bagatrgomsdo
(Chenopodium album), gogohm (Papaver), Bosbyto
(Apium), Baggangdtoge 308n (Vitis vinifera), 3ot~
3mbbgda (Fabaceae).

6o303303990b Ne3 bLodotabal ntggemde, ©eo-
@mogGinb Nel2 bodatrbab bodagy datydaedn hgga-
9dtngo goBob (Vitis vinifera) d¢gtaob sedmbgbo
(o 0g 3bgdgemo mznbob 33l Fohrdmomaghl),
dobhtgdb m306ab boggmam s batkoggoenm
©060I6gmydob. mgnbob bogtdgbhmm 3603369-
@mdaBy dngznmnmgdl sbomgmab mtgméol bs-
Jobyagmly smdmbgbaenn mzoBoom bogby méo
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Gohmba (Kvavadze et al. 2019). sdngmd, hggbo go-
6700, yathdybbe s dob IGmedeb oadasbab
©09¢>3n oo 3603369tmmds Pbed 3Jmbmms. ho-
B3Mdymo Jagpobmenmaanho J3mgze s@abdy-
0l 53thgm3) MogEol o himenb gobbognymo
©tmob @oyhsdn. mogemb, abgay mamig maebmb
@5 bmtdagnl, batnhgome sbndbymgdeg 76ms
3gmbes, (g @IbRhIHYds Jemasbal gmbmbab
330300, bogog Bnpgommgdymb bsdegy 3aé-
demoom bbgomobbgs babgmdab bogigmgbm msgeme
Hoogabgb. ogmom bagby o §aGdamo asode-
Bab Langem gbmgtgdabgab dgdagdeb bodmbob-
maéBg BgbFogmom badstibbs s 6sBoghal Ne3
gmtrnebo o gtdogngm doggzoengdymadl. d36-
3930 mogmmob Bsdmn smdmhybagmns aawadgh-
hgob Bodmbobematanl §1thdgmBog. abobadBogns,
6md 3dzgmobo cvgemob gobboBrmahodag o
d0hhgbmdo gBadgds shadsgnabmemmaoyt 68-
»gdb. gbgbes: apdatab dgbzbgde, dsme Jamobde-
bgdén BHathggdo @ gdnEghdobo. o@agbaemas
23619939, 8 csgmdn, adhEs MmegEmmgEo
3tatab oo GomeyBbmdabs, ymagmongab s¢lbg-
dmdb Boma Ahztol otrggemgdal aPBEgde, Gabog
@ahdoto Bygbotpgdel yaagoangdBy sahmagdl.

Gog Iggbgde s@Gy dobzomb bobab s@sdasbol
©0gHob, boeBhythgbm BmBoggdgde docgdames
0Bmam3yho sbognaBab Bymoaom. smbadbyeme 3g-
omEoe 3sdmyamgamas §mdatrgmab Bsdmbab-
emotol dnggammgdyegdal dzangde. nBmpmanhds
0BagmaBds ohggba, md Bggbotigen boaggdh sty
d0630mb dmbobengdabemzab o 860836gmmds
3gmbes (Messager et al. 2015). 38 ggmagom gsotr-
339 93hm3), Gm3 oEsdnsbob oghede gbmag-
gt bagggde (bmége, mg3Be ©d hdob BaFakadn)
gy obg geagys ogm. doemobmenmannéo gaemgas
dabhntgdl 98 Jgogagdh, Gomast mabgmab by-
ol NeB badadbab Boggzoemgdgmeb Sggeamab 9¢1y3n
spdmbgBagnas JomoBahgmoe doob, pmbals bogpe-
athol (Taenia solium) 3396pbo, Gog 08ob 6ad-
Bagl, Gm3 sty d0biamb babedo oodasbn Jod-
@ omtob bmékglh. gbmdngns, G orbedbymo
3gmBobonm 0bgogotgds Ggadengds dbmmme
mmetob bmégoo (Pawlowski and Prabhakar 2002;
Garcia et al. 2014). abog Pb> Smobodbmb, G

Figgbo 3amageb geéamgdde Gdab dGbgdmde @s-
gogbodros 390dgkhygeb Gadmbabematol (Bgbmds
Mel, 30300 Ne2) byenoado. sBomgmota édab
o@pbhogngogeb byma Bgafym ob3o s@bgdyen-
3> gbodds, ©odFzoMn bab Bgtrgbob PgEgdd>
@ Boggamab beageb o0tbgdmdod, homog gothgowm
033500900 3hedagnobmanmaonn 653mgdal 3603-
abammds staggmenmgantn ggmagel bogombgd-
B, Ipgzo6-strdgbnb 3gtromean mygle swedasbaly
hognmbdo Gmd 3bEe gmgamagm, odob oobd)-
thgdh Emomeyhob badatimgbab Nel2 bodatbals
Anggommgdyemnl Shgmab otglo 6odmzbo myzBab
JoroBagygemo donbs g3atabgda Diphyllabothrium),
hmdmgdog og3bob Jodabol g3yas s@sdasbl.

beamtg 3439 S00badbo, dywpbafn JgmeptHab
bobob gmérpbgdal Bobaeme odmfbrs y3gmeBy
Bpo@stn @ 0bgmtdogogme, hopash 3kegam
ol 306edatbydab dadizgema ghedgdamsb-
39 39996 3mbbgehzogonb aEgsEmIhn Jachmdgda.
s060367en ymhinGd3n dgaties Fodeanals, 3 emab,
mbognaob, datpgmggmebs @ Jgbytrmaoba 8gg-
Bofaggdol Bogmagdoy go. dmdmbgbagnas 3odma-
gb3stn 3t @3 Gydeme, MRGmems @3 mbo-
oo 33Bo@ydgemo mérgbmdagne (Kvavadze el al.
2016). gt 9636579M0b Ne3 geaérmBols Boboemod
ofggBs, Bogasengdyenb @omo Jatitmon 3666
oogenb (Kvavadze 2016), 6oy obo @oghob 3603-
3bgemm3e6n Bofoemo b ymgognogm.

bodytbaemem  badgomgdgda.  dhiget-otmagbob
Jgtnmpal bodotbgdal dobomode @sgegbaty-
dgmos 03 bodggmboenm Jggbatgms  dh3ate,
bmdmgdomag dnggoengdame I3nhboenmdmos bo-
gmabemol deamem E@Ygddn. ogdcmamog, mebyg-
b byéol NeB badatbBa hmBRbab 3amab 01330
96 633mzbao JotoBagymo deob 33géaba-
b0 > obgoe 3gzndéigdab bimégdeb apa Gom-
©gbmds, hedgmems Boggbom Emobog 0g7tby-
3> 39mBobormBado. gbgbns: agndts aggemol gbo
(Ohioglossum vulgatum), 3303¢3s (Asplenium),
doemodnéo (Polypodium vulgare), b>3ggm 3g30d6o
(Osmunda regalis). §edobrgmabs badotrbgddn got-
©dg3Eogmab dgaenab shgde smdmhgbagmas abgma
dognabmgebo badzndbaanm dagbataggdols p3zate,
mgmbogos: godbasbrgge (Achillea), mamogam
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(Centaurea), déngoandotrngs (Plantago), agodho
3agemab 96s (Opioglossum vulgatum). 3303Gs 333-
eob g6ob bIméyda Badmgbas 2atymgy dodagdob
baBotbab 8aggsemadyeneb 3ppeeb ohgBo. Jm-
Sotrgamnb Bodmbobenatinb Nel baBatb3o go, Sbm-
o 3aeob 9ty3n, Badmzbao budgmogebm @o-
Ba867amgdob bgdygbotiggdn: othyn (Betuls), mzos
(Juniperus), g@potw (Ephedra procera), dgenggos
(Zelkova carpinifolia), byagthboann (Acer). b-
©0 30603bmb, (Gmd godbidebogyn, momame
Angoendahrgs ool y3gems badothbob Sag-
3oemgdyenb Spgemol 0égBes @ogagbatgdyena,
Gog 03ob B0dBugh, Gmd gb by3o Aggboty Gothromm
bBatagdaBo PoEs ymgomeym 0dpGmobogm go-
BmgakasgmenmansBo. bonbhghghme abog, Gmad
B0 Jammgmemooghn bobob owodnsbds 7439
ogmEs Hdmmgmaenn bodo dagbotnl 0d badyh-
Bagne ;zobgdgdob Bgbobgd, GmBmgdag dmygebo-
oo 33-4 gbtinenBo (Martkoplishvili and Kvavadze
2015; Martkophishvili 2017).

ob3omes bdgg@Bogmm 3ggbatgos Bhagte sa-
rgmgg agat-otngbgen barbogdasagdBy. bags-
Gdgeee, 30587 ebgbgdmms 96 ng3gdmes 9335g-
Botrgon 3oBb3otn Bogmande, mgbemgde, ggbagde.
SedmbgBagmas ykybals, maonl, stayeb, dymgzab,
0360k, goBab, d0d70F3g6sl, @otbdsbmynb,
omeol datgob, badgadeb, Jo636nb, gogehmb, go-
Hodogmobol, 8Gogogndotrinzol, mamommb, danob,
Baobythol, 6gBbafagtbs o madgotol Bgatob
Butrgaemgde. dmagemoco gagens dggbotrg bud-
366aems (gbtognn 4). 3pa39¢r-shagbob dgthom-
ob ebogneBn daepnbognmaogtn Ggmeen oo~
3eafigbognos 50-8@y badgg@Bognem 3ggbaty.

figg dngth aoBboemenn dowgbob Jgehatnb badnzg
gmtneb3o s6bydaeme bob yymgde @ gomempdn,
Gm3mpdng Sbexmme bodggtbaenm dugbatiggde
otmoge, ngemnmncgdl o8 GHm3n gohgbome mog-
6domgab obogmn domogaob obgdmdeBy, Grend-
smob Sobymaeamon, dngzomadaerb sgeemgde®
6625 dathggenaen @ablshgdob sgmnogalb.
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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
are mainly located in Samtskhe-Meskhet-
Javakheli, Lower and Inner Kartli. Only one site
is situated in the norlhern 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
them are settelemts Tiseli Seri, Chobareti,
Tkemlara Valley, Nachivchavebis Ubani, Dze-
dzvebi, Gudabertka, Natsargora, Aradetis Orgora
(Dedoplis Gora), Kvatskhelebi, Grakliani Gora,
and the Doghlauri necropolis.

The palynological results of 3 sites are discussed
in the next subchapter, presenting the bunials 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,, Bedeni barrow N2, Bedeni barrow
NS5, 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 @ 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 palaeoecological conditions on the
territory of Georgia in the Early Bronze Age”
illustrate that the climatic conditions on the
lerritory 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-Javakheti, causing migration of
population towards the highlands.

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 last fifth chapter is dedicated to the peculiarities
of the human lifestyle. The palynological researches
revealed the stages of the development of the



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
datla 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
under discussion were inteslinal infections,

rheumatism, and helminthosis.



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 ol its development, and sometimes at
present as well, the palynology was utilized mainly
for reconstruction of environmental condilions.
As for the organic residues, existing in artefacts,
American palynologists (Bohrer 1968; Bryant
and Holloway 1983; Hevly 1970). were first who
paid attention to their significance. For instance,
palynological researches of vessels’ contents were
used for identification of the paleodiet issues. 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; Tseretel et al. 1982;
Klopotovskaya et al. 1989; Vekua et al. 1990;
Kvavadze and Vekua 1993; Kvavadze 1997).
Changes, occurring in the vegetation foliage and
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 identily
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



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 assumplion 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. 201). 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. waol, was evidenced by
discovery of downs, belonging to a8 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
humans in household 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 phytoliths, 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
10 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 2008; Messager et al. 2015).

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

deflinition of archaeological issues connected
wilh 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 dependenl on the processes of hunting
or 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 el al. 2014).
The results of palynological researches gave
grounds for an assumplion that the populalion,
which inhabited the Lerritory of Lower Kartli 8000
years ago, pioneered in the development of bath
vine-growing and wine-making. The chemical
analysis of the Neolithic wine vessel was carried
out later and it proved that the popuiations
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 apicullure 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, lhis fact was
additionally proved by down of an ancient bee,
its claws and ils 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 peried 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
in the Early Bronze Age, their diseases,
and contemporary medicinal remedies are
accentuated in this work.
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MATERIALS AND METHODS

Five sites were palynologically studied in
Samtskhe-Meskheti-Javakheti and at Kodiana
Mount (the village of Sakire, the Borjomi Mu-
nicipality). Among them were the Kodiana and
Paravani barrows, the settiements of Chobareti,
Tabatsquri, and Tiselis Seri (Fig.); 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 Tetritsqaro and Tkemlara Vely
bunals, 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 laboratories.

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 1096 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 nonorganic residues.

If @ 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 slandard rule.
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Table 1. List of palynologlicaly invetigated archaeological sites and their locations

Archaeological sites Region Culture-Period Altitude. m
Tiselis Seri Samiskhe-Javakheti | Kura-Araxes culture H: 1890
Chobareti Setllement Samtskhe-Javakheti | Kura-Araxes culture H: 1615
Tkemlaras Veli Kvemo Kartli Kura-Araxes culture H: 1140
Nachivchavebi Kvemo Karlli Kura-Araxes cullure H: 1155
Dzedzvebi Kvemo Kartli Kura-Araxes culture H: 890
Gudabertka Shida Kartli Kura-Araxes cullure H: 621
Natsargora Shida Kartli Kura-Araxes culture H: 760
Aradetis Orgora Shida Karuli Kura-Araxes culture H: 670
Kvatskhelebi Shida Kartli Kura-Araxes culture H: 665
Grakliani Gora Shida Kartli Kura-Araxes culture H: 664
Doghlauri necropolis Shida Kartli Kura-Araxes cuiture H: 675
Kodiani Kurgan Samtskhe-Javakheti | Early Kurgan Period H: 2289
Paravani Kurgan Samtskhe-Javakheti | Early Kurgan Period H: 2100
Topiola Kurgan Samlskhe-Javakheti | Early Kurgan Period H: 2000
Berikldeebi Settlement Shida Kartly Bedeni cullure H: 645
Bedeni Kurgan 2 Kvemo Karthi 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 ol 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 centriluged 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 polien
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
waler. Then it is suspended for 24 hours, result-
ing into appearance of the sediment ol 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
solulion is prepared for the acetolysis. It consists of
9 parts of acetic anhydride and Ipart of hydrochloric
acid. The sample is located inlo 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 ol water must not be lower than 90°C).

At the next stage the material is centrifuged for
5 min and is dried by means ol the acelic acid.
Evenlually, 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; 1978; Bobrov et al. 1983; Moore
€t al. 1997; Reille 1992; 1995; 1998; van Geel 1998;
Tonkoy 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; Passerim
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-
tenals of the geological cross-sections clearly
reveal the above-mentioned warming on the
territory of Georgia. Here, growth of the polien
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 vegelation, 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; Kvavadse 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).

The settlement of Tiseli Seri. It is located in
Meskheli, at 1800-1890 m above the sea level. Ac-
cording to the archaeological data, the setilement
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 artefacls were stu-
died by means of the palynological methaod. Alto-
gether, 32 samples were obtained and studied at
the settiement. From this material palynologicaly
moore reach was 15 samples. (Figs.2,3)

A bronze axa, which was discovered in building
N1 turned to be of special interest. Black organic
mass was relained in its tang, i.e. in the place
of ils 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 amaunts, proving Lhat the shaft of the
axe was made of pine (Fig.4). Pollen 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
shalt, 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), parsiey 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 wormwaood (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-2. 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-
slion 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 Lhose, 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-lolerant element, such
as spruce (Piceae orientalis), amount of its pollen
grains in the habilation layer of the Kura-Araxes
Culture, compared to the present-day spectrum,
was in considerably smaller numbers. Today
pollen grains of spruce correspond to 18-1996,
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-2. This cross-section
was done in the same southern wall of the wall. lts
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 wheal, 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 (@uercus) and beech (Fagus), was increased.
Of the non-pollen palynomorphs, parenchymal
cells of pine wood, spores ol 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),
varrow (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 (Torylus) were evidenced.

Similarly to habitation layers of the cross-
sections, pollen grains of oak, hornbeam, and
beech were identified in the group of arboreals.
Spores 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 Dinollagellata were presenled 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 conlained in the
pot under discussion, however, remains of the
fresh water aquatic plants gave grounds [or the
assumplion that water was interred for the de-
ceased, however, later lossilized 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 qualily 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-
@ Pteridium aquilinum. It should be marked that
eggs of a parasitic worm, pork tapeworm (7Tae-
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 reating helminthiasis (Duke et al. 2002; Said
et al. 2002; 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 doublless 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 facilitaled de-
velopmeni 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 lorests, 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 larming. 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 Karlli the contemporary
climatic conditions drastically dilfered 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.

Settisment of Chobareti. The Chobareli 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 Chobareli and later investigated. The ma-
terial was collected from burials, household pits or
was represented by contents of the vessels. It ap-
peared lo be extremely rich, since sometimes 560-
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 rom the
lower part of the skeleton, sample N2 — from the
abdominal area, while sample N3 was collecled
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 goosefloot, knot-
arass, and chicory prevailed. Pollen grains of go-
osefoot was especially abound in the abdominal
area (sample N2). Pollen grains of wheal 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.
It is 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
et al. 2005; Papp et al 2014). Polien 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 planls contain
many vitamins and humans eat them (Grosgeim
1946). Edible are roots of cranesbill, 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.
11). 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 libre was also found.
A smalil amount of linen fibres was identiflied in
the first and second samples, loo. Epidermis of
plants was found in small amounts. Downs of
insecls, 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 lale autumn or in
early spring, when insecls and ticks had no acti-
ve phases because of cold.

Burial N1. Three samples were collected from va-
rious parts of Lhe abdominal area of the decea-
sed (samples N4, 5, 6), and just one (sample N7)
— from the area near Lhe lower extremities (feel)
of the deceased. The palynological spectrum was
extremely rich. 842 palynomorphs were counted
in the fourth sample, and 875 - in Lhe filth. 639
palynomorphs were found in sample N6. Here
as well, among the arboreal plants, many pollen
grains of coniferous plants were defined. Pollen
grains of pine dominaled, 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,
Zelkova lree, alder, and hazel. As for the herbace-
ous plants, pollen grains of wheat and knot-grass
dominated. Number of pollen grains of gooseloot
is not significant in this burial. Nor pollen grains
of chicory were as many as in the fouth burial.
Pollen grain: 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-potlen palynomorphs has
absolulely 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 identilied.
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 NB 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-pollen fossils. Aemains 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 olher 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 amang 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 G/omus
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 N15. 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 polien 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, indicaling the existense of microremains
of bran, which were left among wheat grains,
dominated among the non-pollen palynomorphs.
Remains of insects and of other lypes of zoo-
material residues were presented in quile greal
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 grans of weeds
characteristic of wheat fields, they were well
presented in the palynological spectrum. The
complex of non-polien 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
matenal was evidenced, too.

Household pit N12. It 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 Glo-
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 characleristic of wheat were abound. No
spores of the lungus Glomus were found. Re-
mains of insects were well presented. It is ob-
vious Lhat this pit was functioning and wheat
was kept in it.

House hold pit N17. It was excavated on plot
17. The sample, along with the organic pollen
grains, contained charcoal as well. In the paly-
nological spectrum, pollen grains of conilerous
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 identilied.
No spores of the fungus Glomus 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 Lhe 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 aqualic plants
(Dinoflagellate) were found. Fibres of linen tex-
tile were also evidenced. Some zoological ma-
terials were well presented. Bristles, claws, and
epidermis of licks 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 ol 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. Poilen grains of wheat,
barley and oats were evidenced. Pollen grains
of wheat and weeds characteristic of its fields
prevailed. Of non-pollen palynomerphs, many
wood cells and phytolilhs 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 unidentilied 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-menlioned plants.

Ol non-pollen palynomorphs, many phytoliths
of cereals were found. Celis, 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
ol 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 N2. 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 wheal were found in great amounts,
among which the existence of several species
was also noticeable. Pollen grains of oats were
found, 100. 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 presenled,
especially bristles and claws of insects. The
wing epidermis of a moth butterfly was found,
too. Spores of fungus (G/lomus) 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 5 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 wainut (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 arientalis), birch (Betula),
joinl-pine (Ephedra procera), elm (Ulmus), ash-
wood (Fraxinus), willow (Salix). Of shrubs, there
were noled pollen grains of hazel (Corylus), privet
(Ligustrum), buckthorn (Rhamnus). Of great in-
terest were pollen grains ol 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 1axons were
idenlified among them (Fig.26). Generally, pollen
grains of wheat and other cereals prevailed. Along
with the pollen grains of wheat, thase, belonging
to barley (Hordeum) and oals (Avena) were de-
fined up lo 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 nellle
(Urtica), poppy (Papaver), elc. 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 phyloliths
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-
cat 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
thal in the {irst 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 foresls 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,
onental 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 fems, 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 pils 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 N1 was 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 libres
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 malterial, the index of amount of the fungus
Glomus. Plenty of spores ol fungus Glomus were
defined in pits, where cereals were kept became
informative. Growth of ils spores in the house-
hold pit indicated that very moment when this
pit turned into the rubbish pit, into which only
garbage and earlh 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, worsening 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, maslerwort, and lorest ferns were de-
fined. Of mosses, pollen grains of weeds char-
acteristic of paslures, such as hogweed, great
plantain, thistle (Cirsium arvenss), and sorrel
were found.

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

0f non-pollen palynomorphs, microscopic resi-
dues of mosses prevailed. Plenty of downs, claws,
and pincers of licks and insects were identified.
Scales of a moth butterflly were marked. Spores
of a dung fungus and olher fungi were not lew.
Small amounts of wood cells and aquatic plants,
and cysts of testate amoebae were identilied.
Assulina and Arcella were delined.

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 characleristic of areas un-
der crops were found in them in great amounts.
There were identilied Cyperaceae, flax, fragrant
wormwood, aster, noogoora burr, yarrow, this-
tle, cornflower, clover, goosefoot, Brassicaceae,
knot-grass, Lamiaceas, 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.
Amounls of pollen grains of birch and hornbeam
were not significant.

Thus, the present-day palynological spectrum
perfectly reflecled ihe vegetation, growing now-
adays in the environs of Chabareli, and, general-
ly, in Meskheti. Here conilerous forest prevailed
wilh domination of pine and admixture of spruce
and fir-tree. Faclual situation was exactly re-
flecled in the spectra both of the mosses and
lhe 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. Smalt quantities of both co-
loured and colourless fibres of linen and cotton
textile were identified. Cysts of lestale amoeba
were found in small amounts, but among them
no cysts of the testale 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 notewaorthy that, relying upon the informa-
tion spread among the local population, flax was
grown on the lower terraces of the settlement in
the second half of the last century. These data
were well reflected in the palynalogical 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 Lhe 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 N1 and 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 N1 were found in
a comparatively small amount (29.29%) compa-
red to those identified in the sample, which was
collected from the bottom of the vessel (55.7%6).
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 ol wheat was noticeable in Lhis
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.

0f sporogenous plants, spores of adder’s tongue
fern were aboundly presented in both samples.
Spores of other sporogenous plants were also
marked, especially those ol adder’s fern, black
spleenwort, and maidenhair fern. Spores of
mosses were evidenced, too.

The analogous regularily was marked in the earth
collected from vessel N5 excavated at the barrow.
In the samples obtained from the bottom of the
vessel, forest elements were in grealer amoun-
ts (44%6) compared to those identified in its up-
per part (299). Plenty of chestnut pollen grains
were found in the palynological spectrum of the
sample collected from the botiom of the vessel,
while in its upper part they were absent. Along
with pollen grains of chestnut, pollen grains of
2elkova 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 Lhe 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 ol grazing indicators was smaller in
both samples. Elements ol yard and rubbish we-
eds were betler presented in the sample, whi-
ch was collected from the bottom of the vessel.
Pollen grains of noogoora burr, slinging nettles,
fragrant wormwood, ribwort plantain, chickwe-
ed, and baslard cabbage were found there.

The group of wild herbaceous plants was presen-
ted in the following way: pollen grains of violet
(Viola), Lamiaceae, Apiaceae, comlrey (Sym-
phytum), and bur reed (Sparganium) were found
in the bottom of the pol. 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 longue and of other ferns prevailed here.
Spores of adder’s fern, black spleenwort, and
male-fern were defined there. Spores of mosses
and royal lern (Osmunda regalis) were evidenced
in both parts of the vessel. Royal fern represen-
ts heat- and humid-lolerant 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 pol was kept
in the open air, ils pores would be filled with
invisible dust, containing pollen grains ol plan-
ts. Besides, it is also admissible that the vessel
in queslion was used for cooking, since polien
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 vegelation were identified
in the spectrum.

Settlemant Nachivchavebis Ubsni. Burial N3. It
is localed on the right bank of River Chivcha-
vi, at 1256 m above the sea level. On the basis
of the archaeological invesligations this burial
was dated (rom the Kura-Araxes Culture Epo-
ch. A child was interred in this burial. Only clay
vessels were found there. There were two small
pols, put in one another. The earth obtained
from the smaller vessel was solid and brownish.
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, 16.49%
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
gooseloot, were presented. There were defined
many pollen grains of weeds characteristic of
gardens, areas under crops, and yards. Among
them were pollen grains of greal plantain, stin-
ping nettles, knot-grass, mallow, noogoora burr,
dandelion, thistle (Cirsium arvenss), 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 nol
s0 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 walnul 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,
cheslnut, beech, lime, hornbeam, oak, myroba-
lan, and 1anner’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
179 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.
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Indicators of pastures are few. Among them are
thistle (Cirsium arvense), teasel, and gooseflool.
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 N2 is presented
more substenlially. The pollen grains of chestnut
are in a considerably greater amount compared
to those in pot N1. Chestnul represents the first
dominant component in the group of arboreal
plants. Additionally, polien 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 2796 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-worl (Serratula).

Thus, the vessel in question, likewise pot N1,
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 characle-
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), buckwheal, etc. Indi-
calors of grazing were poorly presented. Foresl
elements were very few in the sample. They did
not exceed 99%. 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 queslion 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 unil of measurement.

Burial N2. The earth sample collecled 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 lew
(10.996). 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 vegelation, 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) dominale. Georgian oak di-
sappears at 1500-1800 m above the sea level and
is substituled by the oak ol highlands.

The palynological analysis of the material disco-
vered in the household pits excavated at Nachi-
vehavebi. The layers of 14 household pits were
investigated. According 10 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 habilation 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 polten grains belonged to the arboreal
group, comprising 5.196 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 bore 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.
Nineleen 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, 7.796 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-
racleristic of areas under crops was rich here as
well. Lots of pollen grains, belonging to chicory,
thistle, knot-grass, bindweed, and buckwheal
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, birch, beech, eim, 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
449%, 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 encounlered.

The number of wild herbaceous plants increased
in lhe pit under discussion. Among them were
primrose (Primula), sedge (Cyperus), bur-reed
(Sparganium), aster (Aster), elc. In addition, si-
gnilicance of pollen grains, belonging to Cerea-
lia and growing in areas under crops, was not so
great. Pollen grains of pastures and yard weeds
were presented in equal amounts. Their lolal
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
counled, while the amount of other lorest 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 lorest elemen-
1s, 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 polien
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 eflements 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 pil. Forest indicators were poorly
presented. These elements corresponded to only
99%. 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 ol human habitats. Chicory,
fragrant wormwood, and goosefoot prevailed.
Ot 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
pil. Forest elements corresponded to 14%. Pollen
grains of pine, hombeam, 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 polien 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 23.796. 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 polien 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 wormwao-
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 lo 796. 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 ol 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
423 pollen grains and spores. In the group of the
arboreal trees (al the depth of 60 cm), along with
pine, hazel, hornbeam, and lime prevailed. There
were defined [ir-tree, spruce, beech, oak, orien-
tal hornbeam, and juniper.

Of herbaceous plants, lots ol weeds, growing in
the areas under crops, were identified. Especial-
ly aboundant were pollen grains of knot-grass.
Cultivaled cereals — with prevalence of wheat
- were well presented as well. Grazing elemen-
ts were evidenced, loo. 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 polien 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. Poilen 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 [ragrant wor-
mwood (77 pollen grains) dominated in the
layer of the pit in question. There were lots of
knot-grass, thislle (Carduus spp) and goosefo-
ot, which are abundantly grawing 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 Lhe sample col-
lected from this pit. Hazel accupies 76% in the
arboreal group. 38 pollen grains of hazel were
counted. Along with pollen grains ol hazel, lhere
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 ard 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. Auderals 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. 269 pollen grains were defi-
ned from the layer of this pit. The group ol the
arboreal plants corresponded to 9.296, whi-
le that of the forest ferns — 10 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 ol chicory, knot-grass, and thist-
le (Carduus spp). Amounts of bindweed, corn-
flower (Centaurea cyanus), and goosefoot were
not insignificant. Among cullivated 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. Allogether, 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 N1 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 9,10,1) 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), asler (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 boltom 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 (ound
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. Fealhers
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 ol the deceased.

Fibres of linen textile were evidenced nearly in
all samples, however, their maximal amounts
were defined in tlhe sample collected (rom the
area near the neck. Most likely, it corresponded
lo a colar of the clothes. Blue and gray linen
fibres were found nearby. Along with linen [i-
bres, there were found dyed and twisted flibres
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 ol microscopic residues of bee, it
could be concluded that this honey was the
product of domeslicated 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 lo arrange beehives near
their habitats or in nearby fields. The obtained
materials showed that apicullure 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.Most likely, beehive
was there and it was in the vicinity of human
habitats and near flields.

Microscopic residues of ticks and insects
were also found in the spectra ol the non-pol-
len palynomorphs, but their amount was not
great. Therefare, 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 Mesopolamia 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,
5, 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 polien 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, representied 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-lree, 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 climalic
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 identilied.
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 Lhat 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 butterlly,
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 preservalion of pollen grains
was perfecl, 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-
nanl and horned cattle were abound in the spec-
trum gave grounds for a supposition that their
milk was kepl in the pot. Most likely, in the Ear-
ly Bronze Age hygienic conditions were poorly
mainlained. Regretlably, even nowadays, when
sheep are kept in flocks Lheir 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 oblained
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 sludied 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.
0f non-polien palynomorphs, there were found
charred cells of wood, which were transferred
into the milk from the open fire. This experiment
consolidaled the conclusion concerning exis-
tence of the milk in the jar

Sample N7. It represented Lhe 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 ol cereals
were found among non-pollen palynomorphs.
Plenty of insect residues were identified. Spores
of fungi, among them fungus Glomus, were de-
fined. Many residues of linen Lextile 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.

Sampie N 3 was collecled at the wall of the
consiruction 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;
therelore 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 identiflied.

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 Glo-
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
speclrum. 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 yards, 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-
9i Glomus, Sordaria, mildew, and Chaetomium
were found.

Sample N 11 was collected from the contents of
tlay 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 firslt dom-
inant, were abundantly presenled among the
non-pollen palynomorphs. Many wood cells and
plant epidermts were defined. Fibres of linen
textile were well presented. A blue fibre was
found. Small amounts of remains of flungus Glo-
mus, ticks and other insecls 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
polien 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 lextile were delined.

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

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

Sample N 3 was collected from vessel N 14 lound
in the third building. Pollen grains of wheat and
olher 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 aiso in
great amounts. Cells of wood and spores of fun-
gi were well presented. Downs of insects, fibers
of linen and olher 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 [lour 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 2zoomaterials
and insect downs were revealed in small amounts.

Sample N 5 was collected from the area under
vessel N § 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 [ragments 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 6was 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 pasiures, 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 phyloliths prevailed in the non-pollen
palynomorphs. Phyloliths 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 Arcel/a 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 paslure weeds. They are character-
ized with a strong smell and thorns. Because of
these [ealures, cattle do nol eat them. Of wild
herbaceous plants, spores of forest ferns were
delined. 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 tres, hornbeam,
walnul, hazel, and common vine (Figs. 39,40). It
was noleworlhy that amounts of pollen grains
of the arboreal plants were greater in the lower
part of the cross-section than in ils 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 polien grains
of cultivated flax were found in the lower part of
the cross-sectlion.

Phytoliths of cereals and their starch prevailed
among the non-polien 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 Glomus 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 lhe
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-seclion
under discussion. Especially great amounts
of pollen grains of stinging nettles, saw wort,
and chicory were identified in Lhe 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, walnul, 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 aquatlic plant Spiro-
gyra was found in Lhe fifth sample, while remains
of feather were delined 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 lhe 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
climale, as the precipilation was higher in the
studied region. The above-mentioned arboreal
plants are not growing in Lhe region in question
in contrast to the past.

Settlement Aradstis Orgora (Dedophlis Gora).
The settlement of Aradelis Orgora (Dedophlis
Gora) is located in Inner Kartli (near Kaspi). It
is situaled 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 Terliary and the Quar-
ternary sediments, and hilly areas (Maruashvili
1970). Compared to Lower Karlli, local climalic
conditions are cooler.

Materials of 2 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 2413 was ol great interest. Here two z00-
morphic vessels were discovered on the altar,
which was located in the middie of the build-
ing. One of them, darker one, was broken. The
other one was absolutely intact. Semples 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 briel-
ly conveyed. Their spectra are illustraled in two
diagrams. Their palynological spectra are illus-
Irated in the diagram. Pollen grains were abun-
dantly presented in all three samples - a rarity in
case ol archaeological vessels. Both taxonomic
and quanlitalive compaositions of plants were
in great amounts. Pollen grains of 16 arboreals
and of 28 herbaceous plants were defined in
the first and second samples. Pallen grains of
walnut prevailed among the arboreal planis.
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 flir-tree, maple,
chesinut, oriental hornbeam, elm, lime, and al-
der buckthorn were identified (Fig. 48a, 48b).

Representalives of cultivated cereals dominat-
ed in the group of the herbaceous plants. Wheat
was among these cereals. Great amounts of pol-
len grains ol 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 wormwaood,
noogoora burr, yarrow, stinging nettles, and
greal plantain were evidenced. The above-men-
tioned plants belong to the group of weeds.
They are characteristic of human habitals, grew
in their yards, along roads and paths, on rammed
places and in rubbish pits. Spores of fores! lerns
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 ccmposition 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 delined. 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 characleristic 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 lound.

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 polien 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 haze! 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 (lound
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 polien
grains, belonging to wheat and other Cerealia.
Lots of their phyloliths were found. Composi-
tion of pollen grains, which were characterislic
of areas sown wilh 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 ab-
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

pol, 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
collecled from the floor of the ninth room were
characterized with the richest composition of the
pollen grains of planis (Sample N1).

The results of Lhe 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 rom the floar.
From our point of view, it is stipulaled 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 pracess has
greater significance in the summer period. Pol-
len grains also are used to be attached lo 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 caoking 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 olten gathered flowers,
dried them and kept them in their habitants, pol-
len grains ol which also settled as sediments on
floors of buildings, vessels, and other kinds of
items. The characteristic features of the studied
samples are presenled below.

Sample 1.\t 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 ol 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 planiain (Plantago), Iragrant wormwood
(Artemisia), stinging nettles (Urtica), and wool-
ly bracken (Pteridium aquilinum). Cerealia were
also well presented, among which wheat (Trit-
icum) and barley (Hordeum) were defined upto
their genera. The weeds characleristic of areas
under crops were in great amounts. Among them
were gooseloot (Chenopodium album), knot-
grass (Centaurea), and thistle (Carduus).

Pollen grain of pine (Pinus), alder (A/nus), horn-
beam (Carpinus betulus), orienlal hornbeam
(Carpinus orientalis), and elm (Ulmus) were de-
fined in Lhe group of arboreal plants. Spores of
woolly bracken (Pteridium aquilinium), belong-
ing to the foresl elements, were found in the
sample collected from the [loor.

Cells ol stem and phytoliths, belonging to cere-
als, dominated among the non-polien palyno-
morphs. Phytolilhs of Cerealia were rather well
presented. Starch of cereals was also found.
Lots of disinlegrated 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 lound. Small amounts of spores
of fungi, downs of insecls, 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, poflen grains of pine (Pinus), elm
(Uimus), 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 N1).

Starch of cereals and fibres of linen textile pre-
vailed among Llhe 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
fragranl wormwood (Artemisia).

Among the non-pollen palynomorphs (NPP),
pollen grains of starch represented the first
dominant. Phyloliths of Cerealia were defined.
It gives grouns for assumption that wheat flour
was kept in this vessel.

Tracheal cells of irees, remains of mosses, fi-
bres of linen fabric, with a dyed fibre among
them, were found in the palynological spectrum.
Downs of insects, scates 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
NGB, which was collected from this inclusion, was
extremely poor. Only single pollen grains of pine,
gooseloot, and fragrant wormwood were found,
but lots of charred cells of wood and starch of
cereals were abundant in the palynological
spectrum. Stem epidermis ol cereals and fibres
of hnen 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 polien grains of goose-
foot and wild cereals were evidenced. Among
the non-pollen palynomorphs, starch prevailed.
Phyltoliths of Cerealia, epidermis of plants were
found. Lots of parenchymal celis 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 N9. 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), lir-tree
(Abies), beech (Fagus), elm (Ulmus), hornbeam
(Carpinus csucasica), 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 deflined.
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. It represenls a piece of building
material, in which black organic inclusions were
vistble. Its palynological spectrum was rather
rich. Of arboreal plants, there were found pol-
len grains of pine (Pinus), fir-tree (Abies), alder
(Alnus), wainut (Juglans regia), lime (Tilia), oak
(Quercus), elm (Uimus), hornbeam (Carpinus bet-
vlus), and hazel (Corylus). Many pollen grains of
herbaceous plants were found. Composition of
polien grains, belonging to Cerealia, dominated.
There were found weeds characteristic of wheat
fields. Among them was gooseloot (Chenopodi-
um album). Weeds, growing in yards were evi-
denced. Among them were stinging nettle (Urti-
ca), yarrow (Achillea), chicory (Cicharium), great
plantain (Plantago), noogoora bure (Xanthium),
and mallow (Malva). Spores of forest fern black
spleenwort (Asplenium) were lound.

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 delined.
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Sample NTI. 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
identilied among the non-pollen palynomorphs.
Starch, phytoliths of Cerealia, and fibres of linen
fabris were evidenced. Small amounts of volcanic
ashes and remains ol zoomaterials were defined.

Sample 12. It represenls ceramic dough discov-
ered in building (atrelact 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 ol wood dominaled in this group. Many phy-
toliths of cereals and wheats were found. Fibres
of linen fabric were well presented. Among Lhem
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 specira 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
greal was the composilion of Cerealia, among
them of wheat (Triticum). Pollen grains of weeds
characteristic of wheat fields were also identi-
fied. Among them were knot-grass (Polygonum),
thistle (Cirsium), thislle (Carduus), and buck-
wheat (Fagopyrum). Small amounts of pollen
grains of matlow (Malva) were lound, though, as
arule, it grows along paths, roads and in rubbish
pits. Pollen grains of aster and ather 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 identilied. 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 lound.
Composition of the pollen grains of the herba-
ceous plants quantitatively was greater than
that of the arboreal plants. The role of Cerealia
was greal in the palynotogical 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 ol forest
ferns were also identilied in the spectrum.

Phytoliths of cereals and spores of fingus mildew
dominated among non-pollen palynomorphs. Be-
sides, spores of fungus G/omus and meadow fun-
gus Trichoglossum Trichoglossum were defined.
Remains of licks and insecls were well present-
ed. Parenchymal cells of wood were evidenced.
Small amounts of fibres of fabric made of linen
and wool, aqualic plants, microscopic residues
of stems, belonging lo cereals were identified in
small amounts. An intact tick was found.

Thus, the palynological spectra during the Ku-
ra-Araxes Culture showed Lhat their complex
drastically dilfered from those dated from the
Late Bronze Age. Pollen grains of spruce and fir-
tree, more characleristic of cool climate, were
not identified during the Kura-Araxes culture.
Besides, lorests of oak, beech, and hornbeam
were significantly spreading around Grakliani
Gora. Alder, which at present does not exist in
Inner Kartli, was growing in Hoodplain 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.



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 N5:
lwo 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 regis), alder (Ainus),
hornbeam (Carpinus betulus), lime (Tilia), and
elm (U/mus) were identified inn the palynologi-
cal spectrum of the arboreal group. Pollen grains
of haze! (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 polien 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 o saw-worl (Serratu-
/g), yarrow (Achillea), cornflower (Centaures),
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 Glomus, and microscop-
ic residues of ticks were found.

Vessel NA. 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, burisl 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 polien 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 o0ak, 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, slinging netlles, great
plantain, etc. Spores of foresl 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 queslion. 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 N2. 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 characleristic 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 ol non-pollen palynomorphs as well.
Charred wood cells and fibres of linen fabric
were in small amounts. As lor spores of fungi,
their composition was rather great in the sam-
ples, in which spores of Glomus, Sordaria, and
other unidentified fungi were lound. Residues of
aquatic plants were defined in small amounts.

The area under pelvis. The sample collected from
Lhis area was rather rich both in amounts of pal-
len grains of plants and non-pollen palynomorphs.
Coniferous plants prevailed in Lhe 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 olher edible
plants were in great amounts in the group of the
herbaceous plants. Buckwheat (Fagopyrum) dom-
inated. Spores of lorest 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 conlents 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. Polten 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 buckwheal 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 phytoliths were
in small amounts. Zoomaterials and aquatic
plants were also presented in small amounts.
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Vessel N2. 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 ol [ungi were evidenced
among non-pollen palynomorphs. Cells of wood,
plant epidermis, and fibres of linen fabric were
also well presented. Microscopic remains of licks
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 quantilatively 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,
parenchymat cells ol wood were found in small
amounts. Small amounts ol microscopic resi-
dues of ticks were identiflied.

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 polien grains
of chicory, thistle, goosefoot, buckwheat, yar-
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 aguatic 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-
Lled 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 Barri4tow. 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* cenlu-
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 Irom 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 ulmana elc.
Many Apiaceae were identified. Among arbore-
al plants pollen grains of lime (7ilia) prevailed
in the first vessel. Aubus, 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 origntalis),
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 identiflied spores
of forest ferns(Kvavadze el al. 2004a; Kvavadze
2006; Kvavadze et al. 2007a).

A full picture was presented in the spectrum of the
{ossilized 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 lorest 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. Indicalors of grazing, i.e. pollen grains of
those plants, which were avoided by animals be-
cause of their thorns or their poisonous character,
waere 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
2-25" centunies 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 thal 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 Lo 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 settiement is defined. According
10 the radiocarbon dating, it is dated [rom 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 4129 25 N; 43
36 36 E. The present-day climatic conditions are

rather strict here. The mean annuval temperature
does not exceed 2-6 degrees. The annual precip-
ilation 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 [ossilized samples obtained from the con-
temporary soil were studied by means of the pal-
ynological method. The material appeared o 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), eim (U/-
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
Picea orientalis 1 5 2
Pinus 3 23 16 1 55
Betula 1 1
Fagus orientalis 1 1
Alnus 1 1
Carpinus 1 1 2 1 2
Quercus 1 2 1 1 5
Tilia cordata 39 3 1 1 2
Castanea sativa 1 1
Salix 1 2
Rubus 13 3 7
Sorbus 1 4 6 7
Pyrus 3 A
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 2
Chenopodium album 2
Filipendula ulmaria 22500 27845 30660 5
Fragaria 6012 1050 7806 7
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Viola 1

Aumex 6 1

Primula 2 1 1

Lotus 6 1

Undiff. NAP 5 12 8 19 12
Polypodiaceae 17 5 5 210
Polypadium 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 422 349
Pteridophytes 3 21 16 5 266
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. Ali 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 Patandze 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 presenl 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 [avour 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 [¢ r restoration of plants. The plants and
their ecology give grounds to reconstruct the climat-
ic condilions, too. Some deciduous species, such as
lime, hornbeam, zelkova tree, oriental hornbeam,
and elm cannol grow in severe climatic conditions.
Neilher 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 wel 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. It means that the precip-
itation in this region in the period under discussion
was heavier compared to that of the modern days,
i.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 polien 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 poi-
len grains of Cerealia were found here. Contrary
1o 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 delined 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 Barow Cullure,
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 lunarig), 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 (Ra-
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 ¢f. C. cyanus

Centaurea

Centaurea montana-type

Centaurea nigra-type

Carduus

Chenopodium album

Chenopodiaceae

Polygonum

Polygonum aviculare

Polygonum bistorta/P. vivipsrum

Polygonum cf. P. persicaria

Polygonum alpestre-type

Convolvulus

Fagopyrum

Plumbago

Lamiaceae

Gentianaceae

Artemisia

Achilles

Urtica

Xanthium

Plantago

Plantago cf. P. Ianceolata

Plantago major/P. media

Cichorioideae

Cirsium

Rumex

Linum

Papaver

Filipendula-type

Caryophyllaceae

Serratuls

Saxifraga

Polemoniaceae

Polemonium-type

Asteraceae

Aster
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Cerastium-type

Helianthemum

Astrantia

Heracleumn-lype

Lotus-type

Onosma-type

Geramaceae

Geranium

Ranunculaceae

Ranunculus-type

Rubiaceae

Scrophulariaceae

Hypericum perforatum-type

Boraginaceae

Smyrnium-type

Apiaceae

Apium-type

Cyperaceae

X |IX |[x | x

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

X |x |x

Pteridium

Pteridium aquilinum

Trilele spores

Monolele spores

Total NAP taxa sum

56

65

x
30

Total taxa sum

72

87

50
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%1

THE BARROWS OF THE BEDENI CULTURE

The Bedeni Cullure was dated from the 25"-
22™ centuries BC. Several barrows ol this peri-
od were excavated on the present-day Bedeni
Plateau, which is located belween 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 temperalure 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
polien grains. Such samples were obtained from
the baskets discovered in barrows N 2 and N 5.

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
potlen spectrum there are high gquantities of me-
dicinal plants, especially lime (7ilia), 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
2008; 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
cullivated vine (Vitis vinifera). Rather inlerest-
ing is the fact that the spectrum contains much
pollen of melliferous plants such as Palygonum
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 — biack, red and blue libres. Several
wool ibres were also detected, as were phyto-
lites of Pooidea, small quantilies of parenchy-
ma cells of wood, including pine, and dung lungi
spores. The character ol the spectrum suggests
that bunches of medicinal plants were lied up
with flax and wool strings and placed in the wo-
ven basket as part of the grave goods far the
deceased. Given the abundance ol 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 Lhis 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) polien 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 phylogenous 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 20086).

Sample 2 This sample was also collected from
the burial rug. Its pollen spectra dilfer 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 (Triticum) 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 2007).

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 thermophilic 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 (7riticum) 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, Ti/-
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 ol 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-
/a (testate ameba) remains, and insect and bee
harrs. Flax textile fibres were recorded too.

Samples 5 and 6. These two samples are organ-
ic remains scraped offl [rom the wooden bed on
which the body was placed. Sample 5 was tak-
en in the middle part where the crossbeam 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 (U/mus) wood. Among arboreal spe-
cies, alder (A/nus), oak (Quercus) and lime (Tilia)
pollen are predominant. Pollen of beech (Fagus),
hornbeam (Carpinus), wing nut (Juglans regia),
zelkova (Zelkovs), chestnut (Castanea sativa),
elm Uimus), willow (Cornus), hop hornbeam
(Carpinus orientslis), and cultivated form of vine
(Vitis vinifera) are also recorded.

Among non-pollen palynomorphs, as has been
already been mentioned, there are many elm
(Uimus) wood cells. Parenchyma cells of pine
(Pinus) and other arboreal species are contained
in small quantities. Flax (L/inum) 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 compasition
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 (Uimus), 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
200epidermis. Flax fibres, including ones dyed
black and pink, were among the finds. A cysl of
testate amoeba Arcella was recorded (Begens
and Meisterfeld 2001).

Sample No.B. This dark organic material taken
from the log floor of the burial chamber has a
rich spectrum. Pollen and spores of 40 taxa
waere 1dentified. 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 lound. 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 ol
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 wera not published and
are most interesting and rich. They include sight
samples represented in figure 67. Let us examine
briefly the spectra of each individual sample.

Sample 1. This was collected from the remains
ol 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-
\ities of haze! (Corylus) pollen (Fig.67). In addi-
tion, pollen ol Pinus, Fagus, Ulmus, Tilia, Plera-
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 (Uimus),
lime (Tilia), oak (Quercus), zelkova (Zelkova) are
represented in single grains loo. 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 constitule a dis-
crete group. Pooidea phytoliths were recorded.
Remains of freshwater algae Pseuvdoschizaeas,
which is warm climate indicator (Scott 1992) and
remains of testale amoeba Arcella living in very
wet mosses and other moist places (Begens and
Meisterfeld 2001) are documented.

Sample 3. This dark organic malerial 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 s characterised by predominance of
melliferous plants, such as chestnut (Castanea)
and lime (7ilig) 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 [ound. 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 Lhe yarn consisting of flax and wool
libres was also treated by bee's wax.

Sample 8. This is also a carbonised yarn. Its
pollen spectrum is characterised by abundance
ol pollen of melliferous plants and hemp tex-
tile fibres. Included in the sample were bee's
hairs. Among arboreal species, lime (7ilia) 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, elc.
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 ld. 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 8). 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 greal 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), (ragrant
wormwood (Artemisia), cornllower (Centaurea),
thistle (Carduus), great plantain (Plantago), Bras-
sicaceae, Smyrnium (Smyrnium), buttercup (Ra-
nunculus), knot-grass (Polygonum), cannabis
(Cannabis), primrose (Primula), stonecrop (Se-
dumy), and dropwort (Filipendula) were evidenced.

Plant epidermis prevailed among non-pollen
palynomorphs. Lots of waod cells were delined.
Remains of (reshwater aquatic plant Spirogyra
(Spirogyra), phyloliths ol cereals, [ibres 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
maggol were (ound.

Sample N 2 was collected rom 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 (A/-
nus), and hazel (Corylus) were defined among
the arboreal plants. Pollen grains of yarrow
(Achillea), aster (Aster), Caucasian elecampane
(Inuls), primrose (Primula), slonecrop (Sedum),
cornflower (Centaurea cyanus), knot-grass (Po-
lygonum), buttercup (Ranunculus), and Apiaceae
were idenlified among the herbaceous plants.
Spores of forest ferns were encountered. Among
them were: moonworl (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 lound.

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 (4ster) dominat-
ed. Plenty of pollen grains of hornbeam (Carpi-
nus betuluts), chesinut (Castanea sativa), lime
(Tilia), alder (A/nus), and hazel (Corylus) were
among the arboreal plants (. 39, 41). Pollen grains
of wheat (Triticum), fragrant wormwood (Arte-
misig), 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-
gus 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 (A/nus) dominated among
the arboreal plants. Small amounts of beech
(Fagus), walnut (Juglans regia), lime (Tilia),
elm Uimus), ivy (Hedera), and vine (Vitis vinif-
erg) 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 (Rumex), 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 dominaled. 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 hd. 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), horbeam (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-
gus Sordaria and Sporormiella. Small amounts
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ol plant epidermis, phytoliths of cereals, and
parenchymal cells of wood were found. Bee
downs, remains of testale 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 (4/nus) quantitatively occu-
pied the first place among the arboreal plants.
Pollen grains of pine (Pinus), hornbeam (Carpinus
betulus), and lime (Tilia) were well presenied.
The number of pollen grains, belonging lo beech
(Fagus), walnut (Juglans regia), oak (Quercus),
chestnut (Castanea sativa), eim (Uimus), hazel
(Corylus), willow (Salix), ivy (Hedera), and ordi-
nary vine (Vitis vinifera) were defined in com-
parably smaller amounts.

Along with fragrant wormwood (Artemisia), lots
of pollen grains of Apiaceae, knot-grass (Polygo-
num), and aster (Aster) were found. Pollen grains
of wheat (Triticum), yarrow (Achilleg), 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
spares of fungi, especially those of fungus Cha-
etomium were defined. This fungus grows on
the linen textile and damages it. Zoomalerials
and fibres of linen textile were found in great
amounts. Spores of fungus Sordaria, Spororm-

iella, Brachysporium, and mildew of fungus
were defined. Downs ol bees and of moth mag-
got and remains of testate amoeba were found.
Fresh-water aqualic plant Spirogyra was also
encountered.

The palynological data of the malerial give
grounds lor 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 N2 by the Te-
lritsqaro archaeological expedition of the Insti-
tute of History, Archaeology and Ethnography of
the Academy of Sciences ol Georgia drew our
atlention 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®, Tbilisi, 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, Tbilisi, 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 Tetritsqaro, 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 lhe 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 andesile-basalt rock under
the mound and the stony shell. Small-sized elevat-~
ed squares (platforms) for placing there tableware
were dug inlo 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 altention. They were the ‘elongated item
made of sandstone’ (N98) and the ‘large piece
of wooden board’ (N97). Concerning these arte-
facls, 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-
jishwili, 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. i1 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 — B 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 stlructure of the
surface of its broken side, visible even to the na-
ked eye, is clearly ol 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 Eli-
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 lo G.Gobejishvili, ‘an elongated sand-
stone item’, characterized with the following
sizes: length -11 cm, width — 6 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 109% 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 N1) and of a small
light-colored item (sample N2) follows.
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Sample 1. To avoid damaging of the artilact, a
small-sized sample was collected Irom 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-polien
palynomorphs were presenled in the spectrum.

Generally, pollen grains of wheat and olher 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 wisible.

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 ol spores of
other fungi were found. At the present stage of
the researches they are unidentified.

Sample N2. This sample was also small-sized.
Its weght reaches 15 g. Only one insignificant
fragment of this fossilized item was exlracted
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. 71).
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
lorests, were evidenced. Lots of fossils, bearing
features of non-pollen palynomorphs, among
which prevalence of cereal slarch and charred
wood cells was marked, were identified. Phyto-
liths of cereals were also found. It is remarkable
that downs and epidermis ol bee were defined
in the sample under discussion. Wing epidermis
of moth bullerlly and downs of moth maggot
were also lound. Plant epidermis and fibre of
linen textile were delined.

Thus, on the grounds of Lhe spectrum of the
palynological malerials and non-pollen paly-
nomorphs, the following conclusions could be
drawn: the large brick-shaped arlifact surely
represents bread, since il contains pollen grains
of wheal, cereal starch, and phytoliths, which
occurred in the bread through Hour. It is also
noteworthy that existence ol yeast was proved
by identification of pollen grains and seeds, be-
longing to hops, which was discovered in the
sample of bread. The authenticity ol 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 presenl-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 fossiliced one
similar plant epidermis was lound. 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 Lhe 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 allached both to
pollen grains of lime and on bee downs (.4,5).
Pollen grains of lime and of other melliferous
plants as well as bee downs occurred in the bis-
cuit [rom the honey, which was blended into the
dough lo 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 ils maggot, presumably, they were in
the flour or the moth occurred in the biscuit at
the subsequenl stage of the fossilization.

From our point of view, the [ibre 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 Tetritsqaro, the age of which corresponded to
2474-2335 BC. Compared 1o 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 Irag (Rosemary et al.
1978).. The bread dated from the Late Bronze Age
was discovered in the northern part of Greece,
oo (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 biscuit 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 ol the Tetritsqaro 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 Berikideebi 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 (A/nus
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. It 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; Estiarle 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 amounls. 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), thislle (Carduus), and chic-
ory (Cichorium) dominated in the spectrum. Be-
sides, pollen grains of such medicinal planis as
were yarrow (Achillea), knot-grass and common
knot-grass (Polygonum aviculars), snake-rool
(Polygonum bistorta), saw-wort (Serratuala),
and cornflower (Centaurea) were also noted. All
above-mentioned plants represent weeds. At
present they are growing in the vicinity of human
habitats, Lherefore 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. fe-
mains of Cerealia, i.e. cultivated species were
found, too. Spores of fungus G/omus 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 solt
wheat (Triticum aestivum), six-row barley with
husky grains (Hordeum vulgare). According to
data of N. Rusishvili (Dzidziguri 2000), weed rye
(Secale sagetals), 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 Lhe set-
tlement of Berikldeebi preserved in the reserves
of the Georgian National Museum were studied
by Polish ethnobolanist Aldona Mueller-Bieniek.
She also discovered solt wheat and barley with
husky grains. Besides, there were identified
remains of the following plants: spelt wheat
(Triticum cf. spelta), bearded wheat (Triticum
cl. diccocum), black bindweed (Fallopia convol-
vulus), darnel (Lolium), gromwell {Lithospermum
srvense), gold ol 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), brislle-grass (Setaria ver-
ticullatapviridis), thyme (Thymus sp.), gromwell
(Lithospermum dispermum), alkanet (Anchusa
officinalis), and oak (@uercus). 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 Berikideebi settlement indicated develop-
ment of farming (Dzidziguri 2000).

Barrow Ananauri 3. The organic residues ob-
tained at the archaeological sites, which were
daled 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
Eastern Georgia, nearly no such researches



162

The Barrows of the Bedenl Culture

were carried out on the sites dated from the
above-mentioned period. Ananauri Barrow N3
was excavated in 2012 on the Alazani Valley (Ka-
khetli). 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 ol the barrow as 2370 BC (Boaretto et al.
2018; 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
Ananauri Barrow(Kvavadze 2019). Numerous
rush matting, wickerwork, and baskets were
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 (Giiler 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
presenl-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 al 1800-1900 m above the sea
level, at the very place, where the Early Bronze
burials were excavaled (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 palches 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 oal (Avena), bar-
ley (Hordeum), rye (Secale), and Italian 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 dal-
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, collecled from the areas under the first bier
and around il, contained honey. Most likely, a
large vessel made ol wood was full ol 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 Lhe 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 lacts, 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

Firsi of all, the palynological spectra of organic
remains of 20 archaeological sites give grounds
for reconstruction of vegetation characteristic
ol wild and cultivaled 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,
i.e. at various mountainous belts, it is possible
to define not only chimalic 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 distincily
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 soil. 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 guestion, 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 (Fragana), valerian (Valeriana offici-
nalis), comfrey (Symphytum), etc. The forest fems
such as adder’s lern (Polypodium vulgare) and
adder’s tongue (Dphioglossum vulgatum) grow
only in the deciduous forests, polien 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 lunaris).
In the Transcaucasia this fern is characteristic of



The Pelasoecological conditions in Georgla In the Early Bronze Age 165

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 bell of coniferous
forest on the Traleti Ridge, where the Kodiana
barrow was discovered, at present it is spreading
within the altitudes of 1000-2000 m (Maruashvi-
1i 1970; 1973). Higher of these altiludes subalpine
and alpine meadows are spreading. The maximal
height of mountains in this region corresponds to
2850 m (Mount Shavikide). 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 harnbeam (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 (Dphio-
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 cullivated 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, lhey rep-
resent traces of vineyards, growing in the vi-
cinity of the Paravani Lake. Later the botiom of
the Paravani Lake was bored. The palynological
researches of the lake deposits allested lhat
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 27"
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 teslate amoeba Arcella (Arcella), inhabiting
wet mosses (Begens and Meisterfeld 2001),
served as an evidence that swamps also existed
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 o the
present-day situation, i.e. the climate of the re-
gion in question was more humid.

The analogous dalta were received in the
course of the palynological invesligation of
the materials obtained from the Topiola bar-
row. The Topiloa barrow is located al the alti-
tude of 2000 m and its environs are completely
forestless. However, the researches revealed
that mixed forests of deciduous and coniler-
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, lestified 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 condilions, 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 Chobareli seltlement is situaled 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 Cullure, 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 Lo 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 poputaled 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 lorest
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-
ticullure was also well developed in Chobareti.
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Warm and humid climatic conditions facilitat-
ed lhe development of intensive farming, cereals
were sown. Along with Lhe palynological data, it
is altested by great amounts of household pits,
which were discovered at the seltlement. Cereals
were kept in nearly all household pils, 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 altiludes (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 NN1,2,16),
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 terrilory. 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 raofing
of the burial chamber of barrow N2. Pollen grains
of the zelkova tree are well evidenced in the ma-
terials collected from the barrow (Kvavadze el al.
2004b). Along with cereals, remains of chestnut
fruits were also found in the vessels, furnish-
ing deceased in the barrows. It is noleworthy
that in the region in question easily visible great
amounts of chestnut fruits were found in the hab-
itation layers of the Tetritsqaro 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-
ticutture was well developed in the region was
also proved by the wine kept in the vesse!, placed

in the child burial of Nachivchavebi (Kvavadze
2011). It was the first manifestation of this ritual
characleristic of the Kura-Araxes Period on the
territory of Lower Kartii. 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 lhe body temperature.

Of great interesl is burial N1excavated at the Dz-
edzvebi settiemenl in Lower Karlli. 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 afflord us wilh the opportunity (or 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), 0ak (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 hat in the
Early Bronze Age the climatic conditions around
Sakdrisi, compared to the present-day situalion,
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 al the setllements of Gudabertka,
Natsargora, Dedoplis Gora (Aradetis Gora),
Qvatskhelebi, Grakliani Gora, Berikideebi, 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 ralher 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 Lhe 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, conlaining 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 Plaleau, 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 cheslnut. 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 armcharr, 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-
enl-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 Pseudoschizees, which was iden-
tified in the materials collected in the Ananauri
barrow, is an extra proof in favor of exislence 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 obtamed 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-Javakheli. At present
the relict remains of the subalpine part of the
distorted forest is preserved only at the allitude
of 2300 m (Arabuli et al. 2008). Therelore, the as-
sumption that in the Early Bronze period the upper
border of the forest, compared to the present-day
siluation, generally, ran 300-400 m higher, is ad-
missible. As for the belt of conilerous forests, it
was lying within the alttude ranges ol 2300-2400
m on the Ttrialeti and Javakheti mountain ridges.
Presumably, the area, which was covered by co-
niferous lorests, was considerably smaller com-
pared to deciduous forests. But the significance
of themmophilic 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 seltle
in highlands and mastered usage of these plac-
es. This process taok place not only on the terri-
tory of Georgia, but in the entire Transcaucasia,
the northern parl 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 201; 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
Early 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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0Of non-pollen palynomorphs, spores of fungus
Glomus, which spread only on tilled, sown soil, are
good markers of exislence of farming.

Rather great amount of dispersed wheat grains
were visible on the floors ol the excavated
rooms at Chobareli. The ethnopaleobolanical
analysis defined the species of the wheal 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 delined. 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 sile of
Berikldeebi. Nana Rusishvili identified there soft
wheat (Triticum aestivum), six-row barley wilh
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
settlement and 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 lexlile, 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, specilied 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 ol nearly all studied siles. Most
likely, the wine already in the Kura-Araxes pe-
riod acquired a cull function. Two rhytons filled
with wine were evidenced on the altar located
in the building of the Aradeti Orgora seltlement
(Kvavadze et al. 2019). In this period the deceased
were furnished with wine, too. Great amounts
of hazel and cheslnut were put for deceased in
the barrows dated from Lhe 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 assumplion 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
artelacts under discussion, while identilication of
eggs, belonging to that very worm, which occurs
in pigs and fater is translerred onto people, is a
good argument, allesling 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).



Farming Activities of Humans in the Early Bronze Age

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
to melliferous plants, which are collected by bees
on the flowers of these plants. Existence of api-
culture on the lerritory of Georgia was proved by
the materials oblained from the vessel excavat-
ed in the Shulaveri Gori Site dated from the Early
Farming Cuiture 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 guestion 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 greal. 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 antimicrabial 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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CHAPTER FIVE

SOME PECULIARITIES OF HUMANS’ LIFESTYLE

Paleo diet. Contents of tableware oblained [rom
the above-mentioned sites give an opportunity lo
reconstruct the diet of humans in the Early Bronze
Age, since the palynological spectrum of the con-
tents contain pollen grains ol edible plants and re-
mains of other kinds of food. Household pits, hand
mills, and contents of ritual vessels also conlain
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 Lhe 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 [rom the period
in question. It is also noticeable that the resulls
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/fdistichum) (Messager et al. 2015).
Together with cereals, a rather great amount of
pollen grains of gooseloot (Chenopodium) was
found in the abdominal area of Lhe deceased ex-
cavated in burial N 4 at Chobareli. Both leaves
and grains of this planl represented one of the
slaple 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 Doghtlauri. Pollen grains,
starch, and phyloliths 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 (Rhamnus) and privet
(Ligustrum). There were evidenced barley (Hor-
deum), oals (Avena), buckwheat (Fagopyrum),
sorrel (Rumex), 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 Qrgora made the sacra-
mental significance ol wine obvious (Kvavadze
et al. 2019). Therefore, from our point of view,
grape and its products occupied a very imporlant
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 Koadiana barrow, where the deceased
was furnished with three vessels filled with var-
ious kinds of Lhe 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 isotlopic 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 worm, pork

tapeworm (Taenia solium), was discovered in the
abdominal area of the deceased excavated in
burial N 8 at the sile 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 seltlement 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 sile 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 treatmenl of the de-
ceased's deseases in the last days of hisfher life.
For instance, eggs ol a parasitic worm and great
amounts of the spores, belonging 1o the lem, a
tincture of which even at present has been wide-
ly practiced for medication of helminthosis, were
found together in the abdominal area of Lhe 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 vulgars), 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 bunial.

The arboreal plants characterized with medicinal
properties - birch (Betula), juniper (Juniperus),
Jjoint-pine (Ephedra procers), 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 Chobareli settlement,
however, it is noticeable that yarrow, cornllower,
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-
tilied 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 lound in all
three barrows of the Bedeni Culture. They at-
lest the appearance of a new burial tradition,
according lo which the deceased was delinitely
furnished with the first aid pharmacy.

All in all pollen grains of 61 medicinal plants
were idenlilied in the basket-pharmacies
of the fourth and lhe fifth barrows and the
four-compartmenl basket-pharmacy found in
barrow 10. It represents a rather great amount
of medicinal plants. Compared with the list of
lhe 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 starled lo appear in the lisl of
the medicinal ptants 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
queslion have medicinal properlies. 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 Lhe Early Bronze Age,
commencing from the Kura-Araxes Cullure and
ending with the Bedeni one, was character-
ized with warm and humid climalic conditions.
In comparison with the present-day climale,
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 wilh 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 Tetritsqaro.

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 lrees.

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. Thereflore
wheal 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 inlensive development of viticullure in the
Kura-Araxes period was also reflected in the
funerary tradilions. Bolh wheat and wine were
interred together with deceased and rhytons
filled with wine were placed on the altar at the
settlement of Aradeti Orgora.

Apicullure became an advanced farming aclivily
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. Firsl
balming of deceased with honey was evidenced
in the Kura-Araxes peried, continuing during the
Bedeni period.

The obtained data gave grounds to an assump-
tion, according to which intensive development
of the apicullure 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 Lhe Early Bronze Age. Supposedly, it became
more intensive during the Bedeni Cuiture, when
the deceased was furnished with the first aid



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 inlo 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 (Fasciols hepatica), and human whip-
worm (Trichuris trichiura) were defined.

New markers of identification of types of cereal
food, lNour, 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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6. 4. onbggmol by@ab Badmbabeatn. gammob gofido spdmhgbomo gadzeb 3gtdbab hoggsamgtn Titgegdo.

Fig. 4. The Tiseli Seri settiement. The tracheal cells defined in the sample of the axe handl-.
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bk, 5. mabyemab baéab BBebabeatn, ggmab ¢e6En s0dmbigbae Fofzmabadab Bpgtob Botggmmgde: 1 - bmge
(Abies); 2,34 - badga (Picea); 56 - gndgo (Pinus).

Fig. 5. The settlement of Tiseli Seri. The pollen grans of the coniferous planis found in the sample collecied lrom
the axe handle: 1 fir-ree (Abies); 2, 3, 4 ~ spruce (Picea); 5, 6 - pine (Pinus).



s @969330 s@8mbgBagm 3ggbatigms 8agée: 1-8 - hzgpmodtnge
13-19 - bamgbe atagemmabade (Cerealia).

fined in the.sam afgp. ]




b, 7. mobgemob byholb Gadembab . JUOIOI B969d30 smBmAgBagn Bgabatigms p3gtn o 33ndtgdals
Ldemegdn: 1,2 - 3gbo (Quercus); 3 - 3ytrgebo (Alnus); 4 - mbogva (Corylus); 5-8 - oftnb agadé (Preridium); 9 -
Remybs (Dryopteris); 10 - 330dchgds (Asplenium); 11 - ggodésbintgde (Polypodiaceae); 12,13 - yoemodytée (Polypop-
dium vulgare); 1A - a3gemob g6s (Ophioglossum); 15 - go6abodmgbgemo 3308¢ubaatgda (Undifl. Polypodiaceae)

Fig. 7. The settlement of Tiseli Seri. The pollen grains of the plants and the lem spores defined in the sample collected
from the habilation layers: 1, 2 - oak (Quercus); 3 - alder (Alnus); 4 - hazel (Corylus); 5-8 - Pteridium; 9 - Dryopteris;
10- Asplenium; 11- Undill, Polypodi 12,13 -Polypopdivm vulgare; Y - Ophi ;15 - Undilf. Polypodi
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b364. 8. byl bghob 6o8mbabgnata. bodatb Nel-Bo o0dmBgBagmn Jagaab Jomgagnab dmgam.

Fig. 8. The setllement of Tiseli Seri. The fibre of the wool labric found in burial N1.
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c

6. 9. @abgenab byol Gadembobenstio. badatb Nel-8o sxBmfighosy Lgemab Jomgagnols dedgm.

Fig. 9. The settlement of Tiseli Seri. The fibre of the linen fabric found in burial N1.
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Fig. 12. Chobareti. The palynological diagram of the o
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Fig. 13. Chobareu. The diagram of the non-pollen palynomorphs of the organic remait
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b36.14. 3mdatrgmn. badgghbym mM3mgdameb 8mImzadam mMaebye 6dBogdBe sdmAgbagnn betidemnl 3 3g6
(1-5) 5 bextademol gogmmopgdo (6,7).

1iyithe gglengrainsofwheal(1-5)andwheal.. y (6, 7) defined in the org; remains oblained
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bg. 15. mdatrgemo. bedggabam mEAmgdewsb 3mImggdm mhasbgm Bodmgddn sndmbgbogna beotdanob dhagthn
(1,2), 3o67bsBegdgme bamgbo dsébgaemabab 3p33tn (3) @ bemédemab gogmenaggde (4.56).

Fig. 15. Chobareti, the pollen grains of wheat (1, 2), the pollen grains ol the unidentified sown cereal (3), and the
wheat phyloliths (4, 5, 6) defined in the organic i ined from the household pits.
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bgh. 16. Jmdomymo. Jgh3aman sm8mhgbogrn mGasbamo Badmgdal doeabmenmaogte @osa®eds, @a@IBagnnd
bgBgbstaggdnbs @ dzhiggdel Bpatnb Gom@ybmds.

Fig. 16. Chobareti. The palynological diag of the organic remains found in the vessel, the quanlily of the polien
grains of the arboreal piants and shrubs are presented.
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byé. 19. §md . J 30 sedehgh beatademob Ayatanb 3o 3eegd0 (1.7) @ Baexn gogngdeb gogrmemagyde (3.4).

il

fig. 19. Chobareti. The pollen giains of wheat (1, 2) and phytoliths of their husks (3. 4) found in the sample oblawned
from the pithos.



6. 20. §mdathgoo. Inombn s08mbgbewe bmtdenab Joemgdab gogmennggda (12,3) @s bobadpdgenn (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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6. 21, §mdotrgon. dammbBn spdmbgbagno Brmdabagns (1) @ bmgm ganmagbob bims (2).

Fig. 21. Chobareli. The z00material (1) and the spore of the tungus Glomus (2) found in the sample obiained fiom the pithos.
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bg6. 22. mdstrgooa. Inmmbo smBmbigbagno BrmBabagna: 1 - 3Fghob dnbabgde @s yemebiol doGagde; 2,34 - 3F)-
ab amabob hatmgdo; 5 - Baodob Ssé:Fgbgdo; 6 - Fgéals dbgbo.

Fig. 22. Chobareti. The zoomalerial found in the sample obtained from Lhe pithos: 1- insect hair and claws; 2, 3,4 -
the insect claws; 5 - Lhe tick chela; 6-the insect hairs..



2

6. 23. Jmdstagmn. docnmbBo sedmhgBagnn Fgégdeb gdamgtadabo (1,2).

Fig. 23. Chobareti. The epidermis of insects (1, 2) found in the sample abtained from the pithos.
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by, 24. Jedotrmo. EaEe Bmdal byenbogdzeznmeb Bndadgdab smgdab 3Gmygbe.

Fig. 24. Chobareti. The process ol collecting lhe samples [rom the large-sized hand mill.
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Isgfh. 26. @ogn Brmdal bymbagdzeznmsb dmdmagdge Mty 698mgdBn srdmbgbea Bagbstiger dpggte: 1,2 -
gog0mo (Juglans regia); 34 - sthgn (Betula); 5 - ebogon (Corylus); 6 - dntrogo (Salix); 7 - BtxnBaBalsgdéBo (Liliace-
ae); 8,9 - 3géysBo (Alnus); 10 - Bérsgaendatangs (Plantago); 11 - 8gop6s (Rumex).

Fig. 28. The pollen grains found in the organic remains oblained from the large-sized hand mill: 1, 2- walnut (Juglans
regia); 3,4 - birch (Betula); 5 - hazel (Corylus); 6 - willow (Salix), 7 - Liliaceae; 6, 9 -alder (A/nus); 10 - great plantain
(Plantago); 1\ - sorrel (Rumex).



29

6. 29. @oEo Bmdnb byembaggzegamsb dmimagdam mégsbym 6sBmgddn smdmhgomo Azgamadénga gaBab
(Vitis vinifera) 3pggtho.

Fig. 29. The polien grains of the common grape vine (Vitis vinifera) found in the organic remains obtained from the
large-sized hand mill.
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lsg6. 30. Badmbabeaatan dadggdo. baBadba N1 §3h3moest @o daggoengdygenob ArbAbogsb BodnB:d0l smgdnenol
Spaamgde (6obggbade Fomgma abégdem).

0. Thessettlement. of Dzedzvebi. Burial N1. The areas of he vessel and the skelelon, from which th
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b 5. 33. 653mbsbamoto dqdagdo. badséb Nel-ob masbym 658mgddo swdmhgbogao oy H3cob & bgdo (1,2,3,5,6)
o) N 3930 (RN ( 3 J00CN0 BI03 d

5 3mobobgdcn hadgo (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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b6, 34. dydagdob BeBmbsbenatan. budadbo M. nthiaemdn s Bopgsmadaeob RmBRbBY spdmbPgbom mogm3sb
3ppBatrgms Bpaahn: 1,2,3 - gogbge (Tilia); 4,5 - Botsge (Carduus); 6 - gotrgadeds (Cichorioideae); 7,8 - n¢80bdba-
o (Serratula); 3-12 - dsgopges (Convolvulus).

Fig. 34. The settlement ol Dzedzvebi. Burial N1. The polien grains of the mellilerous plants (ound in the samples
collected from the vessel and the skeleton: 1,2, 3 - lime (Tilia); 4,5 - (histle (Carduus); 6 - chicory (Cichorioidea); 7,
8 - saw-wort (Serratuia); 9-12 - knol-grass (Convolvulus).
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b 39. Bodmbabenadn Bagatamda. §Hom Nel-ab yrempatae ggbydda sedmhbgbacy dygbstgms dhagho o bim-
tgdo: 1 - beda (Abies nordmanniana); 2.3 - qodge (Pinus); A5 - dgendye (Zelkova carpinifalia); 6 - gogtbons
(Carpinus orientalis); 189 - 33086380k Lirmégdo (Polypodiaceae).

Fig. 39. The settlement of Nalsar Gora. Cross section N1. The pollen grains and spores of the plants found in the hab-
iation layers: 1 lir-\ree (Abies nordmanniana); 2,3 - pine (Pinus); 4,5 - zelkova (Zelkova carpinifolia); 6 - oriental
hornbeam (Carpinus orientalis); 7,8, 9 - spores ol ferns (Polypodiaceae).



b36. 40. B38mbobgnatie Bogetagmtin. §om Nel-ob gaendatam g36gd8a sedmhgbocn dggbatgms dhagn ©s bdem-
agdn: 1- bemdo (Abies nordmanniana); 2 - godgo (Pinus); 3 - tgbogos (Carpinus betulus); A - gsgocoo (Juglans regia),
5 - 396gboBrgtgemo 3303l bdmds (undil. Polypodiz ); 6.7,8.9 - hggamgdtangn 30Bo (Vitis vinifera).

Fig. 40. The settlement of Natsargora. Cross section N1. The pollen grains and spores of the plants defmed in the
habitation layers: lir-tree (Abies nordmanniana); 2 - pine (Pinus); 3 - hornbeam (Carpinus betulus); 4 - walnut (Jug-
lans regia); 5 — spore ol the unidentified fern (Polypodiaccae); 6, 7, 8, 9 - common grape vine (Vitis vinifera).



b1l

-y

6. 41, Ba8mbabamatin Bagatamhd. dtne Nel-nb ggemdnthaen 99bad80 sodmhgbogma bgenob (Linum) Joergogmols devd gen.

Fig. 41. The settlement of Natsar Gora. Cross section N1. The fiber of the llax Linum) lound in the habitation layers.
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by, 44. Bodmbobematin Bogatramtn. tnee Ne2-ab et o ggbddn sodmbgbor gbacgms Bhagma: 1- 4
3dno (Juglans regia); 2,3 - 3atysbo (Alnus barbata); 4 - Jmenambbyde (Apiaceae); 5 - Bogatgemsdabbon®6n (Che-
nopodiaceae); 6 - byt (Aster); 7 - pednb dotrgs (Xanthium).

Fig. 44. The settlement of Natsar Gora. Cross section N2. The pollen grains found in the habilation layers: waln
(Juglans regia); alder (Alnus barbata); 4 - A §5-Ch d 6 - asler (Aster); 7 - noagoora burr (Xanthium)
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1896 45. B23mbobenatin Bagadams. §ne Ne2-ab gaereaduem gabadda sedmbibogae bamgln sdiggenebdabs
@0 Bomo batgggegdol dhaate: 12,3 - bovédogna (Triticum); 3.4 - 3abybebrahygrn booxgbn datggenemgobo (Ce-
reahia); 6 - botro (Carduus).

Fig. 45. The setilement of Natsargora. The pollen grains of sowing cereals and their weeds oblained from the habitation
layers of cross section N2: 1,2, 3—wheat (Triticum); 3,4 - undefined sowing cereal (Cerealia): 6 - thistle (Carduus).



246

. 46. 6oBebabmmatin Bapatrgmn. dtngn Ne2-ab Jaeahabae 5963330 smBmhgBagna daenol dséognob yhobho-
gda (1-5) @s gtnbzgemob d78dgemal BeBme (6).

Fig. 46. The settlement of Natsar Gora. The sall crystals of the bone (1-5) and remains of lealher (6) discovered in
the habitation layers of cross section N2,



247

6. 47. Badmbabmatin Bagatramtn. Jhnm Ne2-ob 3gerda@am 965330 sadmhgbaga sthedsemobmenmaagtn Jo-
gnabmdmtiggdn: 1- 3gdmob géhmob Jatgenn; 2,3,4 - gfnbggemols d383amab 633mo.

Fig. 47. The seltlement of Natsar Gora. The non-polien palynomarphs found in the habilation layers: 1 - scale of the
butterlly wing; 2, 3, 4 — remains of the [eather.
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b6, 50. BoBmbobemods 1 8

0 2@, Bomdnbgyee Jghimeb Gogeaghdn sodmhigbasre figggmoddnge
3980b 3patal otgamgda.

Fig. 50. The settlement of Aradetis Orgora. The pollen giains of common grape vine discovered n the contents of
the zoomorphic vessel.



1565 51. gobgonn, b d3g8m Bopatmb e3s6@pe 0ebmBn spamhigbormo Aggamadhogo geBol Bagént Boérpgamgda.
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bp6. 52. b o b obo8ndg-
o a°

Fig.52.Th ttl e tAra b Org aT wn trh12459 d finedinthecont mso the oomo phic vessel
and the vin  tarch defined in the present-day win ( ,6,7,8).



bpé. 53. Bodmbabgmstn sGoEgmalb mmam®s. Bmmdnthgymo §ghdmob dogmoghdo smdmbgbagno dobds
(Drosophila) dgbabado (1,2,3,); 0s658g@Mmzy 3sba® ©306m8o swdmhgbowno dobdamsl (Drosophila) dylbgbgdo

Fig. 53. The settlement of Aradetis Orgora. Hairs of Orosophila (1,2, 3) discovered in the contents of the zoomorphic
vessel; the hairs of Drosophjla, found in the present-day wine made in Kakheti (4, 5). ? " :
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by, 60. ym@osBal gmrabo. Fahdacy Nel-Bn oBmbybagnn ogenmze6e 3ygbatals gogbgal (Tifia) dpggén (1-6) @
FBIG0b dgbgbgda.

Fig. 60. The Kodiana barrow. The polien grains of the mefliferous plant lime - (Titia) (1-6), and the bee hairs found in
the sample collected from vessel N1.
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6. 61. ymEosbol ymémaBn. datdaen Met-8n sgBmbgBogn dagbatigms dhagte, Babkdo bdmégdo @s GIHIGL d-
babgdo: 1 - bmdo (Abies nordmanniana); 2 - B3dgo (Pices); 34 - gndaoe (Pinus); 5,6 - Ggboens (Carpinus betulus); 7,8
- 3gbo (Quercus); 8,10 - 3303t Jatrgsgnagyel bLdmbgda Botrychium lunaria); N12 - ggagtab dgbabado.

Fig. 61. The Kodiana barrow. The pollen grains and spores of the planis and bee hairs found in the sampie collecled
from vessel N1: 1- lir-iree (Abies nordmanniana); 2 - spruce (Pices); 3, 4 - pine (Pinus); 5,6 - hormbeam (Carpinus
betulus); 7,8 - oak (Quercus); 9,10 - spores ol the fern moonwort (Botrychium lunaria); 1,12 - bee hairs.



263

20pm

by, 62. gemEnobab gmtinsba. $a63gm Ne2-3o sedmbgbocno paaHob dgbgbgde.

Fig. 62. The Kodina barrow. The bee hairs found in vessel N2.
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b6. 64. mergomgnob gmc’ncgoﬁn naoodnb gaﬁoao sdmhgbagna dyob 3303tgdol biméda: 1,2 - Baoabs (Dryepteris),

3,4 - a39aab gbo (Dphiogl ); 5,6 - Bsthgaemadys (Botrychium lunaria).

Fig. 64. The Topiola barrow. The spores of forest feins found in the floor layer: 1, 2 — male-lern (Dryopteris); 34 -
adder's longue (Ophioglossum vulgatum); 5,6 - moonwort (Botrychium lunaria).
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6. 65. mmgomemals ymtrmabo. nogogob @gbada omdmBgboe BygBatgms aogaﬁm 1- godgo (Pinus); 2 - gmﬁnh dpo

(Ephedra); 3 - 3gbs (Quercus); 4,56 - 6s:3ogn (Carduus); 7,8 - dapapems (Pol ); 9 - do0s (R

Fig. 65. The Topiola barrow. The pollen grains of the plants found in the floor layer: 1- pine (Pinus); 2 - horse-(ail
(Ephedra); 3 - oak (Quercus); 4,5, 8 - thistle (Carduus); 7, 8 - knot-grass (Pol| ); 9 -buttercup (R fus).
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by, 6B. mgmtnfyscmb NeZ y 680 admhgBneno gdggmabo 3960 (2) @ mégbmdagns (3).

Fip. 68. The ancient bread (2) and the biscuil (3) found at Tetritskaro barrow N2.
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15um

g6 69, ;mgo@afysoeob Ne2 ymérab3n sderfigboen dagemglb 33680 Badegh 3pgBatgams 3pgata: 1,2,3,4 - bmdenob
8patals Jstrgaempdo (Triticumy, 5 - bgoob dpagtn (Humulus); 6,7 - Bstogaemengbob babadgdgeme (starch of Pooideae).

Fig. 69. The pollen grains of the plants lound in the ancient bread obtained from barrow N2 at Tetritskaro: 1,2,3,4-pol~
len grains of wheal (Triticum); 5- pollen grains ol hops (Humulus); 6,7-starch of Pooideae.
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baé. 70, ;mpotoFystiob Ne2 gmbrpsbdn smdmbgbasn 7dagemal gbmdamodn Bsdmgb dgbatrgms dpgatho:
beadadogma (Triticum); 2 - gogbae (Tiia) @s bobodgdaeme.

Fig. 70. The pollen grains of the plants (I-wheal; 2-lime) and slarch found in the ancient biscuit collecled fiom
barrow N2 of Tetritskaro.



m

by, 71. agoénfustrob N2 ymtimabBo s8mbybnen 3danmaglb mégbmdagnede badmzbo moganmgaba dgbahiggd
303060 @ GPBItob dpbabydo: 1,2 - gagbge (Tiia); 3 - mbogma (Corylus); 4 - gngeza (Ficus); 5 - 0380ba (Artemisia);
6 - abgyto (Aster); 7 - ol dodrgd (anthivm); B - JoBo (Mentha type); 9,10,11 - gamatrob dgbzbo.

Fig. 71. The pollen grains of the melliferous plants and bee hair found in the ancient biscuit obtained from barrow N2
excavated at Telritskaro: 1, 2 - lime (7ilia); 3 - hazel (Corylus); 4 - fig (Ficus); 5 - wormwood (Artemisia); 6 - aster
(Aster); 7 - burr (Xanthiumy; B - mint (Mentha ype); 8, 10, 11- bee hairs.
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5. 72. gombrpobo 365657t 3. JotaBogaamo Fogdab 339trgbgda, Gedengdog s@dmhgbocnns doggsmadgene Jogmab
3pacrol 3¢g3o: 1,2 - magodenob mb3 (Fasciola h ica); 3,4.5 - gtrabyern (Trichuris trichiura).

Fig. 72. Barrow Ananauri-3. The eggs of the parasilic worms discovered in lhe abdominal area ol the deceased
woman: 1, 2 — liver lluke (Fasciola hepatica); 3, 4, 5 - whipworm (Trichuris trichiura).
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b, 73. gmtamebo 363Boytn 3. Anpzsemgdyennb daemgdby sedmhgh BEm306 dggbatrgms dpagto: 1 - gogbge
(Tilia), 2 - ;myens (Uimus); 3 - enoddstos (Symphytum); 4 - 3mdebo (Lilium); 5 - grghmbaboa (L ); 6 - mog3ma-
dogmo (Echinops); 7 - beoaadagno (Triticum).

Fig. 73. Barrow Ananauri-3. The pollen grains of the melliferous plants found on the deceased's bones: 1- lime (Tilia); 2 -
elm (Uimus); 3 - comlrey (Symphytum); 4 - lily (Lilium); 5 - Lamiaceae; 6 -globe-thistle (Fchinops); 7 - wheat (Triticumn).



275

b6, 74. ymdrobio 9636ag6e 3. Bagzomadaemel damgddy sodmhgbogme gadydab doghmbym3gee 6:3mgdo: 14,5 -
@ahItob d3xbbgde; 2,3 - Gadatob Jmabobydén hahagdo.

Fig. 74. Barrow Ananauri-3. The mi pic remains di 1 on the d I"s bones: 1,4, 5 - bee hairs; 2, 3 - bee claws.
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20pm

g 75. craBodgethngg mdgidn sedehgbomo gadatob dgbbgde.

Fig. 75. Hairs of bee from modern honey



