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aanotacia. saqarTvelosTvis xorbals, iseve rogorc vazs, garda 

sasoflo-sameurneo daniSnulebisa, udidesi istoriuli da kulturuli 

mniSvneloba aqvs. swored amiTaa ganpirobebuli is didi interesi, romelsac 

xorblis warmoSobisa da gavrcelebis sakiTxebTan mimarTebaSi 

ganxorcielebuli samecniero kvlevebi iwveven. Mmolekulur-genetikuri, 

bioqimiuri, botanikuri, citologiuri, imunologiuri, geografiuli, 

arqeologiuri da sxva meTodebis gamoyenebis safuZvelze, xorblis sxvadasxva 

saxeobaTa mravalwliani gamokvlevebis Sedegad, Camoyalibda hipoTeza gvar 

Triticum-is evoluciis SesaZlo mimdinareobis Sesaxeb. jer kidev me-18 saukunis 
bolos ukve gaCnda pirveli hipoTezebi, romlebic miuTiTebdnen velurad 

mzardi da kulturuli mcenareebis lokalizaciaSi paralelizmis arsebobaze 

[1]. hipoTezaTa simravlem gamoiwvia urTierTsapirispiro Sedegebis gamovlena. 

kulturul mcenareTa warmoSobis centrebis Sesaxeb hipoTezebis formirebaSi 

mniSvnelovani wvlili miuZRvis vavilovs [2,3,4,5,6]. Mmis mier pirvelad iqna 

naCvenebi, rom kulturul mcenareebs gaaCniaT ara marto ganawilebis 

Semofargluli sazRvrebi, aramed konkretuli arealic.

saeqspedicio masalebsa da Teoriul daskvnebze dayrdnobiT, vavilovma 

erTmniSvnelovnad aCvena, rom kulturul mcenareTa warmoSobis centrebi 

ganlagebulia dedamiwis optimaluri klimaturi pirobebis zonebSi da, rac 

gansakuTrebiT sayuradReboa, es “centrebi” ZiriTadad mdebareoben mTis 

ekosistemebSi. Uuamravi monacemebi arsebobs im varaudis  sasargeblod, rom 

kulturul mcenareTa moyvanis pirveli kerebi miesadageba swored mTis 

ekosistemebs da aqedan vrceldeba mimdebare  baris zonebSi [7]. Bbunebrivi 

pirobebis mixedviT, aRniSnuli zonebi gansxvavdebodnen temperaturis, niadagis 

tenianobis, reliefis mravalferovnebiT, rac xelsayrel pirobebs qmnida 

saxeobaTa geografiuli izolaciisTvis. amasTanave, Tu gaviTvaliswinebT 

evoluciurad Camoyalibebuli formebis saxesxvaobebs, SeiZleba vivaraudoT, 

rom genetikurad mravalferovani centrebi raRac damatebiTi bunebrivi 

pirobebiT unda xasiaTdebodes, romelTa zemoqmedebiT SesaZlebeli gaxdeboda 

intensiuri mutaciuri procesebis gamowveva. mTian regionebSi aseT sarwmuno 

pirobad SeiZleba miviCnioT maRali radiaciuli foni.

  rogorc cnobilia, bunebrivi radiaciuli foni ganisazRvreba mTis 

sabadoebis, niadagisa da wylis, agreTve kosmosuri gamosxivebebiT. radiaciuli 

fonis  mniSvnelovani Semadgeneli nawilia mTis qanebisa da niadagis bunebrivi 

radioaqtiuroba, romelic ZiriTadad warmodgenilia radioaqtiuri kaliumiT, 

uraniT, ToriumiTa da maTi daSlis produqtebiT. Aaranakleb sayuradReboa is 

faqti, rom Tanamedrove radiaciuli fonisagan gansxvavebiT, warsul 

geologiur epoqebSi radiaciuli zemoqmedeba mniSvnelovan dones aRwevda [8]. 

qarTuli xorblis evolucia iZleva ra SesaZleblobas  genetikuri masalis 

sakmaod farTo speqtris miRebisa [9], am mimarTulebiT warmarTuli kvlevis 

Sedegebi SeiZleba gamoyenebuli iqnas rogorc modeli mTiani regionebis 

SedarebiT Caketili zonebis evoluciuri procesebis axsnisaTvis.

zemoaRniSnulis safuZvelze, Cveni kvlevis mizans warmoadgenda 

maionizebeli radiaciis SesaZlo gavlenis Seswavla endemuri qarTuli 

xorblis evoluciuri procesebis msvlelobaze, agreTve saqarTvelos 
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konkretul mTian regionebSi filogenetikuri procesebis formirebaze.  

radiaciuli zemoqmedebis kvlevisaTvis gamoyenebuli iqna sxvadasxva genomuri 

maCveneblebis mqone xorblis mcenareebi: Triticum monocoсcum.L, Triticum timopheevii 
(Zhuk) Zhuk, Triticum dicoccum Schrank ex Schübler, Triticum macha Dekapr. & Menabde, Triticum 
zhukovskyi Menabde & Ericzjan, и Triticum aestivum. radiaciuli zemoqmedebis 

modelirebis saxiT gamoviyeneT gama-gamosxiveba, romelic sakvlevi mcenareebis 

genotipebis radiorezistentobis donis dadgenis saSualebas iZleva. rogorc 

pirveli suraTidan Cans, xorblis SerCeuli jiSebi radiorezistentobis doniT 

kontrastulad gansxvavdebian erTmaneTisgan. Aamis gamo Zneli ar iyo 

radiorezistentobis mixedviT pirobiTad sami jgufis gamoyofa:  I-2n=14-
xasiaTdeba dabali radiorezistentobiT; II-2n=28- jgufi saSualo 

radiorezistentobiT; III-2n=42-yvelaze radiomdgradi jgufi. 

 
ssur. 1. sacdeli mcenareebis radiorezistentobis ranJirebuli jgufebi  

    1-Triticum monocoсcum.L, 2-Triticum timopheevii (Zhuk) Zhuk., 
3-Triticum dicoccum Schrank ex Schübler, 4-Triticum macha Dekapr. & Menabde., 
5-Triticum zhukovskyi Menabde & Ericzjan., 6-Triticum aestivum L. 
I-III რადიორეზისტენტობის პირობითი ჯგუფები, Х-radiorezistentobis 
savaraudo zona 

  ploidobasa da radiorezistentobis dones Soris aseTi mkveTri 

damokidebuleba Teoriul bazas warmoadgens  daskvnisaTvis, rom garemoSi 

radiaciuli faqtoris arsebobisas mimdinareobs adaptaciuri efeqtebis 

meqanizmebis mimarTuli formireba. KkerZod, radiaciuli zemoqmedebisas 

mravali mcenareuli organizmis poliploidizaciis procesi winapirobas qmnis 

maRali radiorezistentobis mqone genotipis formirebisTvis. Aes fenomeni 

dadasturebulia qarTuli xorblis jiSebis poliploidizaciis procesebis 

kvlevebiT [10]. cxadia, rom bunebrivi gadarCevis am formebis realizacia 

saWiroebs gadarCevis faqtoris xangrZliv, qronikul zemoqmedebas. 

Kkulturul mcenareTa warmoSobis centrebis vaviloviseuli suraTisa da 

uranis sabadoebis zonebis SejerebiT SeiZleba dadasturdes, rom intensiuri 

saxeobaTwarmoqmnis mravali centri zustad miesadageba uranis sabadoebis 

zonas, romelic xasiaTdeba dedamiwis zedapirze anomalurad maRali bunebrivi 

radiaciuli foniT [11].   
     Ees yovelive adasturebs vavilovis [12] mier gamokvleul kulturul 

mcenareTa intensiuri saxeobaTwarmoqmnis TiTqmis yvela centrisa da Jukovskis 

[13] mier gamoyofili monaTesave kulturebis viwroendemur saxeobaTa 
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warmoSobis mravali mikrocentris mdebareobis Sesabamisobas uranis 

dagrovebis zonebTan, romlebic xasiaTdebian garemos maRali bunebrivi 

radioaqtivobiT, rac savsebiT gasagebia Tanamedrove radiobiologiis 

poziciidan; anu SesaZlebelia, rom umTavres mutagenur faqtors warmoadgendes 

maRali radioaqtiuri garemo, romelsac erTdroulad mcenareTa mTel 

kompleqsze zemoqmedebis unari Seswevs. savaraudod, am ukanaskneli garemoebiT 

SeiZleba aixsnas paralelizmi monaTesave organizmebis memkvidrul 

cvalebadobaSi. im bunebrivma mizezebma (optimaluri klimaturi zonebi, mTiani 

regionebis mikroklimatis saxesxvaobebi, temperatura, niadagi, naleqebis 

raodenoba, geografiuli izolaciis pirobebi), romlebmac, vavilovis azriT, 

ganapirobes formaTwarmoqmnis centrebis lokalizacia, albaT, agreTve 

gavlena iqonies saxeobaTa warmoSobaze. gansakuTrebiT mniSvnelovania 

kvlevebi, romlebic aCveneben, rom intensiuri radiaciuli zemoqmedeba iyo, 

rogorc Cans, inducirebuli mutagenezis gamomwvevi yvelaze mZlavri da 

mTavari faqtori. xangrZlivi geologiuri epoqebis ganmavlobaSi, swored 

aRniSnuli faqtoris zemoqmedebam uzrunvelyo intensiuri saxeobaTwarmoqmnis 

procesebi da aqtiuri bunebrivi gadarCeva. aqedan gamomdinare, endemebis 

aRmoCenis zonebis radiologiuri mdgomareobis Seswavlam SeiZleba 

mniSvnelovnad gaamagros pozicia xorblis adgilobrivi jiSebis evoluciis 

msvlelobaSi maionizebeli gamosxivebis rolis Sefasebis sakiTxebSi.

 endemebis formirebaze radiaciis zemoqmedebisMmodelis sandoobisTvis Cven 

ganvaxorcieleT im zonebis analizi, romlebSic gansazRvruli drois manZilze 

napovnia ZiriTadi endemuri xorblebi. umTavresad, am zonas warmoadgenda raWa-

leCxumis regioni [14,15]. Ggeografiulad es zona lokalizebulia CrdiloeTi 

sazRvris xazze: cageri-orbeli-lailaSi-patara oni; aRmosavleTis sazRvari: 

xvanWkara-dgnorisa; samxreTi da dasavleTi: Tamakoni-gordi-meqvena (suraTi-2).

rogorc warmodgenili suraTidan Cans, mocemuli zona xasiaTdeba 

landSaftebis izolirebis maRali doniT, agreTve radioaqtivobis maRali 

maCveneblebiT. aRniSnuli zonis radionukliduri Semcvelobis kvlevam aCvena 

niadagSi uranis, Toriumisa da kaliumis radioaqtiuri elementebis arseboba 

[16]. bunebrivi radionuklidebis fizikuri maxasiaTeblebis (magaliTad, uranis 

naxevardaSlis periodi - 4,4 mlrd. weli)  gaTvaliswinebiT SeiZleba 

vivaraudoT am zonis radioaqtivoba mravali geologiuri periodis manZilze. 

ssur.2. raWa-leCxumis landSafturi zona, sadac  

dafiqsirebulia qarTuli endemuri xorblis ramdenime saxeoba
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    qarTuli xorblis jiSebis evoluciis radiaciul-lokaluri hipoTezis 

sasargeblod metyvelebs TviT vavilovis fraza-“kulturul mcenareTa 

maqsimalur nairsaxeobaTa arsebobis zonebi, romlebic amave dros maTi 

warmoSobis centrebs warmoadgenen” [4]. sayuradReboa bolo wlebSi miRebuli 

paleobotanikuri monacemebi konkretul zonebSi miwaTmoqmedebis ganviTarebis 

Sesaxeb, romlebic migvaniSneben am dargis policentrul warmoSobaze [17]. 

bunebrivia, Cven mier mowodebuli radiaciul-lokaluri hipoTeza qarTuli 

xorblis evoluciis Sesaxeb sakiTxs konkretuli pasuxis gareSe stovebs. 

Tumca radiobiologiuri midgoma miuTiTebs gansazRvruli evoluciuri 

rgolebis naklebobaze (sur.1-x) rogorc organizmis, ise konkretuli genebis 

warmoSobis doneze. cnobilia, rom izolirebuli landSaftebis ekologiur 

zonebSi maRalia organizmTa gansazrvruli formebis gaqrobis albaToba, ris 

gamoc Sualeduri genetikuri rgolebis uwyvetobis kvleva did sirTuleebs 

qmnis da molekulur-genetikuri kvlevebi xorcieldeba mxolod arsebuli 

genetikuri xazebis safuZvelze. Cveni varaudiT, qarTuli xorblis jiSebis 

aRmoCenis zonis radiobiologiuri parametrebis analizis safuZvelze didi 

albaTobiT SeiZleba gakeTdes daskvna, mocemuli zonis farglebSi, genotipebis 

formirebaSi radiaciuli faqtoris monawileobis Sesaxeb.  
                            

ლლიტერატურა 
1. Stromeyer F. Commentatio inauguralis sistens Historiae Vegetabilium Geographicæ specimen. 

Göttingae: H. Dieterich, 1800.-80p. 
2. Wagner M. Die Darvin’sche Theorie und das Migra-tionsgesetz der Organismen. Leipzig: 

Duncker and Humblot, 1868. 62 s. 
3. Вавилов Н.И. О восточных центрах происхождения культурных растений // Новый восток. 

1924. № 6. С. 291–305. 
4. Вавилов Н.И. Центры происхождения культурных растений//Труды по прикладной 

ботанике и селекции. 1926, т.16,№2,-248с. 
5.  Вавилов Н.И. Мировые центры сортовых богатств (генов) культурных растений//Известия 

ГИОА, 1927, т.5,№5, с.339-351. 
6. Vavilov N.I. Estudio sorbe el origin de las plantas cultivatas // Buenos Aires: Acmé Agency. 

1951a. 192 p. 
7. Синская Е.Н. Историческая география культурной флоры (На заре земледелия). 

Издательство «Колос»,1969,480с. 
8. Неручев С.Г. Уран и жизнь в истории Земли. Издательство 2-е ВНИИГРИ, 2007, -326с.  
9. M. Mosulishvili, D. Bedoshvili, I. Maisaia. A consolidated list of Triticum species and varieties of 

Georgia to promote repatriation of local diversity from foreign genebanks. Annals of Agrarian 
Science 15 (2017)61-70. 

10. Горгидзе А.Д. Филогенетика грузинских эндемичных пшениц. Мецниереба, 1977, – 218с. 
11. Лаверов Н.П. Зарубежные месторождения урана. М.1983.-320с. 
12. Вавилов Н.И. Происхождение и география культурных растений. Л.1987,-438с. 
13. Жуковский П.М. Мировой генофонд растений для селекции. Мегагенцентры и 

эндемичные микрогенцентры.Л. «Наука», 1970,-88с. 
14. Л. Менабде   Пшеницы Грузии1948  
15. პ.ნასყიდაშვილი, მ. სიხარულიძე, ე. ჩერნიში. ხორბლის სელექცია საქართველოში 1983. 
16. Nacvaladze D. at al.  Establishment exposure doses of ground radioactivity in the territory of 

Georgia, Radiation reaserch,Tbilisi,1998, v.VIII, p.243-259. 
17. Smith B.D. Estern North America as an independent center of plant domestication//Proc/Natl 

Acad/Sci.USA.2006,V.103.N33.p.12223-12228. 
18.  

RADIOBIOLOGICAL ASPECTS OF THE EVOLUTION OF GEORGIAN WHEAT 
1Gogebashvili Mikheil, 1Ivanishvili Nazi, 2Chokheli Mirian 

1I.Beritashvili Center of Experimental Biomedicine, Laboratory of Radiation Safety Problems, Tbilisi, Georgia. 
2Scientist-Research center of Agriculture, Tbilisi, Georgia. 

E-mail: gogebashvili@gmail.com 



153 

SSummary 
     The efficiency of research of the origin and evolution of the crop speciesis largely determined by the 
development of multidisciplinary theoretical and methodological approaches. Modern molecular 
genetics and archaeological techniques have revealed new aspects of the theory of centers of the origin 
of crop species. Based on this, the issue of the evolution of Georgian wheat landraces is one of the most 
important scientific tasks for understanding the processes of unique gene centers formationoutside the 
known boundaries of the spreading cultural zones.  In this aspect, the search for factors of possible 
effect on the evolution of specific species can significantly advance us in understanding the formation 
of isolated groups of the genus Triticum L. Despite many years of study of this issue, the absence of a 
definitive, generally accepted pattern of the origin of all species of wheat makes it difficult  to ascertain 
the exact phylogeny of both ancestors and the genus as a whole. In our studies, we considered the 
possibility that radiation factor may be involved in evolution of Georgian landraces. It is shown that in 
the case of radiation effect, conditions are created for evolutionary changes towards polyploidization of 
species. The use of endemic species: Triticum monocoсcum L- 2n = 14, Triticum timopheevii (Zhuk) 
Zhuk.-2n=28, Triticum macha Dekapr. & Menabde - 2n=42, Triticum zhukovskyi Menabde & Ericzjan- 
2n=42, Triticum dicoccum Schrank ex Schübler - 2n = 28, Triticum aestivum 2n = 42. Revealed clear 
dependence of radioresistance on the level of their ploidy. Having examined the places where endemic 
wheat species were found and match them to  background radiation    of this zone, the conclusion is 
made about the possibility of the impact of the radiation factor on the evolutionary process of Georgian 
wheat landraces. 


