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                                                           saxelmZRvanelo mowonebulia gamosacemad                            
                            agroteqnologiis departamentis  sxdomaze  
                            oqmi #18 04.05.2007 weli da satyeo-sameurneo 
                            fakultetis xarisxis uzrunvelyofis samsaxuris          
                        mier oqmi #5.05 2007 weli. 
 
 
 
 
 
 
 
 
 
      saxelmZRvaneloSi ganxilulia genetikis ZiriTadi debulebebi, tyis 
kulturebis seleqciis ZiriTadi mimarTulebebi. ukanasknel xans qalaqebis 
zrdasTan erTad izrdeba moTxovnileba iseT tyis kulturebze, romlebic 
xasiaTdebian swrafi zrdiT da xSiri buCqis warmoqmniT. Tanamedrove genetika 
da seleqcia saSualebas iZleva umokles droSi Seiqmnas adamianisaTvis 
sasurveli formebi. 
       aseTi tipis saxelmZRvanelo pirvelad iqmneba saqarTveloSi, amitom 
mkiTxvelis yvela SeniSvna gaTvaliswinebuli iqneba momdevno gamocemaSi. 
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                          Sesavali 
 
 

   genetika Tanamedrove biologiis erT-erTi wamyvani dargia, romelsac 

gansakuTrebuli mniSvneloba aqvs sasoflo-sameurneo warmoebaSi momuSave 

specialistebisaTvis. Tanamedrove genetikis ganviTarebam uaRresad didi 

zegavlena moaxdina seleqciis meTodebze. praqtikaSi genetikis miRwevebis 

danergvam ganapiroba  sasoflo-sameurneo cxovelTa da mcenareTa seleqciis 

meTodebis intensificireba. genetika agronomiul mecnierebasTan erTad qmnis 

axal-axal gzebs memkvidreobiTi movlenebis miznmimarTulad warmarTvisaTvis da 

amiT uzrunvelyofs im samuSaoebs, rac mimarTulia mcenareTa produqtiulobis 

mkveTri amaRlebisa da xarisxobrivi gaumjobesebisaken. citoplazmuri 

mamrobiTi sterilobis, mutaciuri cvalebadobis Teoriis, poliploidiis 

movlenis, heterozisis Teoriis damuSavebis Semdeg genetika seleqcia-

meTesleobis Teoriuli safuZveli gaxda. 

   dadga genetikisa da seleqciis mWidro SemoqmedebiTi urTierTkavSiris dro. 

mecnierebam pirvelxarisxovani gaxada iseTi problemebi, rogoricaa: genetikuri 

inJineria, memkvidreobis molekuluri problema, genebis struqtura, xelovnur 

pirobebSi genetikuri masalis avtoreproduqcia, citoplazmuri  mamrobiTi 

steriloba da sxv. genetika ara marto mniSvnelovani Teoriuli disciplina 

gaxda, aramed praqtikulad, igi seriozul zegavlenas axdens mcenareTa 

ganviTarebis Tanamedrove doneze.  
 

genetikis sagani, amocanebi da kvlevis meTodebi 
 

   genetika aris biologiuri ciklis mecniereba, romelic Seiswavlis 

memkvidreobis da cvalebadobis, rogorc ori erTmaneTis sawinaaRmdego, magram 

amave dros urTierTSoris mWidrod dakavSirebul process, romelic 

uzrunvelyofs sicocxlis uwyvetobas dedamiwaze. 

   memkvidreobaSi Cveulebriv igulisxmeba mSoblebis Tviseba gadascen TavianTi 

niSnebi, Tvisebebi da ganviTarebis specifikuri Taviseburebani Svileul Taobas. 

mcenareTa TiToeuli saxeoba inarCunebs misTvis damaxasiaTebel niSnebs, 

Tvisebebs da ganviTarebis specifikur Taviseburebebs TaobaTa manZilze. 

memkvidreoba dakavSirebulia gamravlebis procesTan, xolo gamravleba-ujredis 

gayofasTan da misi struqturisa da funqciis  kvlavwarmoebasTan. odesRac 

warmoqmnili cocxali materiis meore Taoba msgavsia pirveli Taobisa. 

organizmebis gamravlebisas xSirad niSnebi da Tvisebebi warmoiqmneba metad 

msgavsi: Svilebi gansacvifreblad msgavsia mSoblebisa, magram maT Soris  

absolutur msgavsebas ara aqvs adgili. isini erTmaneTisagan ama Tu im niSniT 

mainc gansxvavdebian. amrigad, memkvidreoba ar aris ubralo gadaReba ama Tu im 

Seucvleli niSnebisa da Tvisebebis warmoqmnisa, mas yovelTvis Tan sdevs 

cvalebadoba. organizmebis gamravlebisas ama Tu im niSnis SenarCunebis 

paralelurad icvleba meore, warmoiqmneba ara marto msgavsi, agreTve axalic. 
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    sqesobrivi gamravlebis dros memkvidruli gadacema xorcieldeba sasqeso 

ujredebis meSveobiT. vegetatiuri gamravlebis dros memkvidreoba 

uzrunvelyofilia somaturi ujredis gayofiT. TiToeuli organizmis 

individualuri ganviTarebis gegma gansazRvrulia agreTve misi memkvidreobiT. 

    mcenareebSi da cxovelebSi memkvidreobis da cvalebadobis movlena 

adamianTa yuradRebas ipyrobda uxsovari droidan. mravali saukunis 

ganmavlobaSi adamianebi cdilobdnen gaegoT da aexsnaT cocxali bunebis es 

gansacvifrebeli movlena, risTvisac wamoyenebuli iyo mravali hipoTeza, magram 

am saqmeSi gadamwyveti nabiji gadadga Cexma mecnierma gregor mendelma. 

    memkvidreobis materialur safuZvels warmoadgens ujredis yvela 

elementi, romelsac aqvs reproduqciis da gayofis dros Svileul ujredebSi 

ganawilebis unari. dadginda, rom memkvidreobaSi gansakuTrebulad mniSvnelovan 

rols asruleben ujredis birTvis specifikuri struqturuli komponentebi-

qromosomebi. qromosomebi memkvidreobis ZiriTadi matarebelia da 

uzrunvelyofs TaobaTa manZilze niSan-TvisebaTa memkvidreobiT gadacemas. 

molekularuli genetikis ganviTarebam SesaZlebeli gaxada zustad 

gangvesazRvra dnm roli memkvidreobaSi da dReisaTvis cnobilia, rom 

memkvidreobis materialuri matarebelia ara qromosomebi, aramed 

dezoqsiribonukleinis mJava. 

   biologiuri mecnierebis, kerZod genetikis ganviTarebis saqmeSi udides 

miRwevas warmoadgenda memkvidreobis qromosomuli Teoriis Seqmna. am Teoriis 

Tanaxmad samemkvidreo erTeulebi-genebi imyofeba qromosomebSi da ganawildeba 

TaobebSi ujredis gayofis dros qromosomebis ganawilebis Sesatyvisad. 

SemdgomSi dadgenili iqna, ujredis citoplazmuri komponentebis roli 

sxvadasxva niSnis da Tvisebebis memkvidreobiT gadacemis saqmeSi. 

    maSasadame, memkvidreoba uzrunvelyofs materialur da funqcionalur 

memkvidreobas TaobaTa Soris. cvalebadoba  mdgomareobs samemkvidreo 

Canasaxebis genebis SecvlaSi da maT gamovlinebaSi organizmTa ganviTarebis 

procesSi. 

    cvalebadoba SeiZleba moxdes erTi an ramdenime genis Secvlis safuZvelze 

garemos zemoqmedebis Sedegad, romelTac mutaciebi ewodeba. aseT cvalebadobas 

aqvs naxtomisebri Tvisebrivi xasiaTi. magaliTad, fxiani xorblis Secvla ufxo 

formiT, maRalReroiani xorblis mokleReroianiT Secvla da sxv. 

    cvalebadoba SeiZleba gamowveuli iqnes sxvadasxva genis SeerTebiT, 

romelTa axali kombinacia iwvevs organizmis garkveuli niSnis da Tvisebis 

Secvlas. cvalebadobis aseT tips kombinirebuli memkvidreobiTi cvalebadoba 

ewodeba. magaliTad: Sejvarebisas mSoblebisagan gansxvavebuli axali formebis 

miReba (transgresia).      

    amrigad, rogorc sqesobrivi, aseve usqeso gamravlebis dros memkvidreoba 

gansazRvravs ara marto mSobliur da Svileul STamomavalTa Soris msgavsebas, 

agreTve maT Soris gansxvavebasac, romelic memkvidreobiTia.  
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    genetikis mTavar amocanas Seadgens daamuSaos memkvidreobisa da 

cvalebadobis meTodebi mcenareTa, cxovelTa da mikroorganizmTa adamianisaTvis 

sasurveli formis misaRebad da organizmebis individualuri ganviTarebis 

marTvisaTvis. 

   genetikas, rogorc yvela mecnierebas, aqvs Tavisi kvlevis meTodebi. 

genetikaSi gamoyenebul ZiriTad meTodebs warmoadgens: 

    1. hibridologiuri meTodi Sejvarebis sistemebis gamoyenebiT-TaobaTa 

aRzrdis manZilze, romlebic calkeuli niSnebisa da Tvisebebis memkvidreobis 

Seswavlisa da agreTve memkvidruli cvlilebebis aRmoCenis saSualebas iZleva. 

hibridologiuri analizi, Sevsebuli mendelis Semdeg rigi specifikuri 

meTodiTa da xerxebiT gaerTianda genetikuri analizis meTodSi da es 

ukanaskneli warmoadgens genetikis ZiriTad da specifikur meTods.  

    2. citologiuri meTodi. Seiswavlis organizmebis gamravlebis da 

memkvidreobis informaciis gadacemasTan dakavSirebul gansakuTrebiT 

qromosomebis da sxva submikroskopuli ujredis struqturas. Tanamedrove 

citologiaSi farTed gamoiyeneba citologiuri da bioqmiuri, biofizikuri da 

fiziologiuri meTodebi ujredis diskretuli elementebis Seswavlis saqmeSi. 

am mTodebis safuZvelze Camoyalibda axali mecniereba-citogenetika. 

    3. ontogenetikuri meTodi. am meTodiT Seiswavleba  genis moqmedeba da 

misi gamovlineba organizmis individualuri ganviTarebis dros, e.i. 

ontogenezSi. aq farTod gamoiyeneba transplantacia-gadanergva, birTvis 

gadatana erTi ujredidan meoreSi da sxv.    

 
genetikis ganviTarebis ZiriTadi etapebi 

 

    genetikis, rogorc mecnierebis, sawyisebi dakavSirebulia soflis 

meurneobis praqtikasTan, romelic warmoiSva moSinaurebuli cxovelebisa da 

kulturuli mcenareebis moSenebasTan dakavSirebiT. soflis meurneobis 

warmoebis moTxovnilebebi, kulturul mcenareTa da moSinaurebul cxovelTa 

gaumjobesebis amocanebi, seleqciuri muSaobis parqtika dRis wesrigSi ayenebda 

da naTels xdida, rom auceliebeli iyo memkvidreobis da cvalebadobis 

movlenis Seswavla. am amocanis Sesruleba ki SesaZlebeli iyo mxolod da 

mxolod eqsperimentebis CatarebiT da am gziT miRebuli Sedegebis 

ganzogadebiT. XVIII saukunis meore naxevarSi da XIX saukunis pirvel 

naxevarSi i. kelreiterma, k. gertnerma, o. saJrem, S. nodenma, t. naitma 

ganaxorcieles mTeli rigi cdebi mcenareTa hibridizaciis dargSi. am cdebma da 

miRebulma Sedegebma garkveulad xeli Seuwyves organizmebis memkvidreobis 

Seswavlis saqmes. magram memkvidreobis Seswavlis saqmeSi gadamwyveti roli 

Seasrula Cexma mecnierma gregor mendelma. 

    genetikis, rogorc mecnierebis ganviTarebas memkvidreobisa da 

cvalebadobis Sesaxeb xeli Seuwyo C. darvinis moZRvrebam saxeobaTa 

warmoSobaze. C. darvinma bevri ram gaakeTa memkvidreobis da cvalebadobis 
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Seswavlis saqmeSi. man Sekriba mravali faqti da mis safuZvelze gaakeTa mTeli 

rigi swori daskvnebi, magram ver daadgina memkvidreobis kanonzomierebani. 

   1865 wels Cexoslovakiis q. brnoSi gamoqveynda g.mendelis Sroma ,,cdebi 

mcenareTa hibridebze.” am Sromas hqonda udidesi mniSvneloba. rogorc 

cnobilia, mendelamde biologiaSi gamefebuli iyo Serwymuli memkvidreobis 

Teoria. am Teoriis Tanaxmad hibridizacias adareben kolbaSi ori 

gansxvavebulferian xsnars, romelic iZleva Sualedur Sefervas. amis msgavsad 

sTvlidnen, rom hibridebi mSobliur formebTan SedarebiT yovelTvis 

xasiaTdebian Sualeduri niSnebiT. g. mendelma mis mierve Catarebuli cdebiT 

daasabuTa, rom memkvidreoba dikretulia, organizmis calkeuli niSani an 

Tviseba viTardeba memkvidreobis materialuri faqtorebis safuZvelze, romelic 

gametebis Serwymisas ar ixsneba, ar qreba da SeuZlia imemkvidreos 

erTimeorisagan damoukideblad. man sakuTari cdebis safuZvelze daamuSava 

organizmebis memkvidreobis genetikuri analizis principi. man am saqmeSi 

pirvelma gamoiyena maTematikuri statistikis meTodi da daadgina Sejvarebisas 

miRebuli hibridebis daTiSvis ricxobrivi Sefardebis ZiriTadi 

kanonzomirebani. 

    oficialurad genetika warmoiSva 1900 wels, rodesac samma botanikosma 

sam sxvadasxva qveyanaSi erTimeorisagan damoukideblad: de frizma 

(holandiaSi), korensma (germaniaSi) da Cermakama (avstriaSi) aRmoaCines 

zogierTi umniSvnelovanesi kanonzomiereba niSan-TvisebaTa memkvidreobiT 

gadacemaSi hibridebis STamomavlobaSi. magram aRniSnulma samma botanikosma, 

romlebmac aRmoaCines daTiSvis kanoni Sidasxeobrivi hibridebis 

STamomavlobaSi, sinamdvileSi mxolod gaimeores memkvidreobis 

kanonzomierebani, romelic Camoyalibebuli iyo jer kidev mendelis mier 1865 

wels gamoqveynebul SromaSi ,,cdebi mcenareTa hibridebze.” mecnierebas 

memkvidreobisa da cvalebadobis Sesaxeb genetika uwoda ingliselma  

genetikosma v. betsonma 1906 wels. 

    genetikis ganviTarebis istoria SeiZleba daiyos sam ZiriTad etapad.  

    genetikis ganvitarebis p i r v e l i  e t a p i (1900-1910) 

dakavSirebulia g. mendelis mier aRmoCenili memkvidruli masalis gadacemis 

diskretulobis principisa da hibridologiuri analizis meTodis 

dasabuTebasTan. am periodSi Catarebulma mcenareTa da cxovelTa hibridizaciis 

mravalma cdebma daasabuTes niSan-TvisebaTa memkvidreobis mendelis mier 

dadgenili wesi, rom es atarebs universalur xasiaTs, rom misaRebia TesliT 

mamravl yvela mcenarisaTvis. maSasadame, memkvidreobis kanonebi sayovelTaoa 

mTeli organuli samyarosaTvis.  

    genetikis ganviTarebis pirvel etapze organizmebis niSnebis memkvidreoba 

iswavleba organizmis doneze da ama movlenis Seswavla ar yofila 

dakavSirebuli ujredis ama Tu im materialur struqturasTan. TaobebSi 

memkvidruli faqtorebis gadacemas da ganawilebas angariSobdenen asoebis 

sqemiT da formuliT. SemdgomSi genetikis ganviTarebis saqmeSi metad 
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mniSvnelovani roli Seasrula holandieli mecnieris hugo-de-frizis 

mutaciurma Teoriam; danieli genetikosis iohanesis Sromam ,,memkvidreobis 

Sesaxeb wminda xazebSida populaciebSi”, romelmac daamuSava da genetikaSi 

SemoiRo mniSvnelovani cnebebi-geni, genotipi, fenotipi (1909). 

   m e o r e  e t a p i (1911-1953) dakavSirebulia memkvidreobis 

materialuri safuZvlis dadgenasTan. jer kidev genetikis ganviTarebis pirvel 

aTwledSi (1902-1907) t. boverma, S. setonma da e. vilsonma  daasabuTes 

memkvidreobis qromosomuli Teoria. garkveuli iqna, rom ujreduli dayofis 

procesSi memkvidreobis faqtorebisa da qromosomebis qcevaSi aris arsebiTi 

gansazRvruli kavSiri. am periodSi memkvidreobis movlenis Seswavla iwyeba 

citologiuri meTodebis gamoyenebiT. ganxorcielda genetikuri analizis 

meTodisa da citologiuri meTodis gaerTianeba. genetikaSi warmoiqmna 

citogenetikuri mimarTuleba. dadgenili iqna, rom memkvidruli faqtorebi 

imyofeba ujredSi. memkvidreobis qromosomuli Teoriis dasabuTebasa da 

ganmtkicebaSi udidesi da gadamwyveti mniSvneloba hqonda amerikeli 

genetikosis T. morganis gamokvlevas drozofilaze (1910). kolumbiis 

universitetSi T. morganis da misi TanamSromlebis mier Sesrulebeuli 

gamoklvlevebiT memkvidreobis faqtoris (genis) gagebam hpova materialuri 

dasabuTeba.  

   memkvidreobis qromosomulma Teoriam daasabuTa, rom genebi imyofebian 

qromosomebSi da maTSi ganlagebulia sworxazobrivad: isini warmoqmnian 

SeWidulobis imden jgufs, ramdeni wyvili homologiuri qromosomac aqvs 

mocemul saxeobas. genebma, romlebic imyofebian SeWidulobis erTjgufSi, 

gadajvaredinebis meoxebiT SeiZleba ganicadon rekombinacia; rekombinaciis 

sidides warmoadgens genTa Soris manZilis funqcia. me-20 saukunis dasawyisSi 

drozofilaSi aRmoCenil iqna SeWidulobis oTxive jgufSi ramodenime aseuli 

geni. drozofilaze dadgenili iqna qromosomebSi genebis mdebareoba. SemdgomSi 

dasabuTebuli iqna garemo faqtorebis mdgomareobis zemoqmedebiT genebis 

cvalebadoba. 

    m e s a m e  e t a p i genetikis ganviTarebaSi dawyebuli iqna 1953 wlis 

Semdeg, maSin rodesac kvlevaSi gamoyeneuli iqna zusti mecnierebebis: qimiis, 

fizikis, maTematikis, kibernetikisa da sxvaTa meTodebi da principebi. farTed 

iqna gamoyenebuli eleqtronuli mikroskopi, retgenostruqturuli analizi, 

centrifugireba, radiaqtiuri izotopebis meTodi, vitaminebis wminda 

preparatebi, fermentebi da aminomJavebi da sxv. memkvidreobis materialuri 

safuZvlis analizi tardeba molekulis doneze. kvlevis obieqtebad 

gamoyenebulia mikroorganizmebi (sokoebi, baqteriebi da agreTve virusebi). 

    1940 wlidan dRemde adgili aqvs sruliad axali genetikuri movlenebis 

rig aRmoCenebs, romlebic genis struqturis analizis SesaZleblobas iZlevian 

molekulur doneze. ormocian wlebSi amerikeli bioqimikosebis g. bidlas da e. 

tatumas SromebSi garkveuli iqna qimiuri procesebi, sadac genebi gavlenas 

axdenen nivTierebaTa cvlaze da saboloo jamSi cocxali organizmebis yvela 
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morfologiuri niSnebis da fiziologiuri Tvisebebis formirebaze. 

war,oyenebuli iqna hipoTeza ,,erTi geni-erTi fermenti”, romelic 

molekularuli genetikis centralur Teoriad iqca. 1944 wels amerikelma 

mikrobiolog-genetikosma o. everma da misma TanamSromlebma daasabuTes, rom 

memkvidreobis materialuri matarebelia qromosomis ara cilovani komponenti, 

aramed misi dnm. 

    dadgenilad iTvleba, rom qromosomebi Sedgebian dnm grZeli molekulebis 

konebisagan. amerikelma mecnierma uotsonma da ingliselma krikma daadgines, 

rom dnm TiToeuli molekula Sedgeba ori polidezoqsiribonukleotiduri 

jaWvisagan, romelic spiralurad daxveulia saerTo RerZis garSemo. isini 

dakavSirebuli arian erTmaneTTan wyalbaduri kavSirebis sistemebiT 

nukleotidebis SemadgenlobaSi Semaval azotovan fuZeTa Soris. es fuZeebi 

(adenini, guanini, citozini, Timini) qmnian wyvilebs, SeerTdebian ra 

specifikurad: adenini-TiminTan, citozini-guaninTan. fuZeTa gadaadgilebis 

Tanmimdevroba, garkveuli maTi monacvleobiT, warmoadgens TiToeuli saxeobis 

organizmTa memkvidreobis ,,Canawers”, romelsac uwodeben memkvidreobiTobis 

kods. 

   dnm-s TiToeuli molekula daxasiaTebulia gaorkecebis TvisebebiT 

nukleotiduri wyvilebis sawyisi Tanmimdevrobis SenarCunebiT da Tavisi 

informaciis gadacemiT citoplazmaSi. 

  genebis bunebisaTvis damaxasiaTebelia:1. avtoreproduqciis unari; 2. 

mutaciuri Secvlis unari; 3. dezoqsiribonukleinmJavas garkveul qimiur 

struqturasTan dakavSireba; 4. cilovan molekulaSi aminomJavaTa sinTezisa da 

Tanmimdevrobis kontroli. 

   1961-62 wlebSi m. nirenbergma, g. mateim, s. oCoam da f. krikma gaSifres 

memkvidreobis kodi da yvela ocive aminomJavisaTvis nukleotiduri 

tripletebis Sedgeniloba. amave wlebSi mikrobiolog-genetikosebma f. Jakobam 

da J. monom mogvces fermentis sinTezis genetikuri kontrolis meqanizmis 

sqema. 

    molekuluri genetikis didma warmatebebma xeli Seuwyo genetikis 

ganviTarebis meoTxe periodis Camoyalibebas.misi safuZveli gaxda 1969 wels 

aSS-Si hovardis samedicino skolaSi d. bekvistis xelmZRvanelobiT 

ganxorcielebuli genis gamoyofis eqsperimenti, xolo 1970 wels p. xoranas 

mier ganxorcielda safuara sokos ujredSi genis sinTezireba. SemdgomSi ucxo 

warmoSobis dnm-s unaris aRmoCenam SeaRwios sxvadasxva ujredSi da SeuerTdes 

mis genoms warmoSva axali mimarTuleba genuri (genetikuri) inJineriis 

saxelwodebiT. igi saSualebas gvaZlevs movaxdinoT mcenareTa da cxovelTa 

memkvidreobiTi Tvisebebis mizanmimarTuli Secvla sinTezis gziT. e.i. moqmedi 

genebis xelovnuri gziT Seqmna, anu erTi organizmidan genebis gamoyofa da sxva 

organizmis ujredSi misi Setana. xelovnurad Seqmnili genetikuri 

elementebiT-veqtorebiT, romlebic specialurad konstruirebuli plazmidi an 

virusia, SeiZleba Cainergos ucxo genetikuri informacia. genurma inJineriam 
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SemdgomSi SeiZleba usazRvrod Secvalos mcenareTa Soreuli hibridizaciis 

SesaZleblobebi. 

 
genetika, rogorc seleqcia-meTesleobis  

Teoriuli safuZveli 
 

   genetika warmoadgens seleqciis Teoriul safuZvels. Tanamedrove seleqciis 

yvela meTodi dafuZnebulia genetikuri principebis gamoyenebaze. genetikis 

debuleba memkvidreobis diskretul bunebaze, moZRvreba mutaciur da 

modifikaciur cvalebadobaze, niSnebis daTiSvis kanonzomierebebis dadgena, 

cneba dominantobaze da recesiulobaze, homo da heteroZigotulobaze da sxva 

warmoadgenen Tanamedrove seleqciuri muSaobis safuZvels. genetikam jer kidev 

ganviTarebis pirvelsave wlebSi didi wvlili Seitana seleqciis TeoriaSi.   

  n. i. vavilovma aRmoaCina memkvidruli cvalebadobis homologiuri mwkrivebis 

kanoni, Seqmna kulturul mcenareTa warmoSobis centrebis Sesaxeb moZRvreba 

da safuZveli Cauyara daavadebebisadmi da mavneblebisadmi mcenareTa imunitetis 

genetikur-seleqciur moZRvrebas. 

    seleqciis yvela miRweva dakavSirebulia genetikis klasikuri meTodebis 

gamoyenebasTan da darvinis evoluciuri moZRvrebis debulebasTan. genetikam 

daasabuTa individualuri gamorCevis meTodis gamoyeneba da daamuSava 

Sejvarebis Teoria. seleqciaSi sul ufro met mniSvnelobas poulobs 

citogenetikuri meTodebi, romelic axal SesaZleblobas iZleva bunebrivi 

poliploidebis genetikuri  analizisaTvis. monosomuri, trisomuri analizis 

meTodebis gamoyeneba da qromosomebis CarTva SesaZleblobas gvaZlevs avxsnaT 

calkeuli qromosomis genetikuri efeqti, genebis zemoqmedeba da maTi dozebis 

efeqti. 

 
memkvidreobis citologiuri safuZvlebi da ganviTareba 

gamravlebis tipebi 

organizmis ujreduli agebuleba 

 

    yoveli cocxali organizmi Sedgeba ujredebisagan. erTujrediani 

organizmebi, rogorc TviT saxelwodeba gviCvenebs, Sedgeba erTi ujredisagan, 

xolo mravalujrediani-mravali ujredisagan, romelTa ricxvi SeiZleba iyos 

ramodenime milioni da agreTve miliardic. ujredebTanaa dakavSirebuli 

organizmebis cxovelqmedebis metad mniSvnelovani gamovlineba, rogoricaa: zrda 

da gamravleba, sxvadasxva nivTierebaTa STanTqma da gamoyofa, sunTqva da 

gaRizianebadoba. mwvane foTlis  mcenareuli ujredebi fotosinTezis procesSi 

haeridan STanTqaven naxSirorJangs da mzis sxivur energias gardaqmnian 

sinTezirebul organul nivTierebaSi qimiuri bmebis energiad. 

   ujredisaTvis damaxasiaTebelia cocxali materiis Tvisebebi. amitom mas 

SeiZleba vuwodoT sicocxlis umartivesi kera, ZiriTadi erTeuli. mecnierebas 
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ujredis Seswavlis Sesaxeb ewodeba citologia, (berZnuli sityvidan Cytos-
ujredi da logos-mecniereba). citologia miekuTvneba biologiur mecnierebaTa 

cikls, romelic Seiswavlis ujredebis spruqturas (agebulebas) da funqcias 

(cxovelmoqmedebas). citologiis warmoSoba da ganviTareba mWidrodaa 

dakavSirebuli mikroskopis gamogonebasTan da mikroskopuli gamokvlevebis 

teqnikis ganviTarebasTan.  

   pirveli mikroskopi 1610 w. Seqmna galileim, xolo biologiuri obieqtebis 

Sesaswavlad pirvelad mikroskopi gamoiyena ingliselma bunebismetyvelma r. 

hukma, romelmac korpsa da sxvadasxva mcenareul qsovilebSi SeniSna umciresi 

daxSuli Rruebi da mas uwoda ujredebi. 

    mikroskopi, romelsac robert huki iyenebda, sagans adidebda daaxloebiT 

100-150-jer, xolo Sleidenis da Svanis epoqaSi 350-jer. Tanamedrove, yvelaze 

srulyofili sinaTlis mikroskopi mikroobieqts daaxloebiT 1800-jer adidebs 

da es gadideba SeiZleba Teoriulad ayvanili iqnes 2500-3000-mde. miuxedavad 

aseTi didi gadidebisa, ujredSi erTimeoris gverdiT myofi nawilebis Seswavla 

aseTi mikroskopiT SeuZlebelia. axali mikroskopebi agebulia sinaTlis 

gardatexis indeqsis gansxvavebaze da maT gaZlierebaze TviT obieqtSi, rac 

qmnis kontrasts gamoxatulebaSi gamabaTilebeli interferenciis Setanis 

meSveobiT. eleqtronul mikroskopSi, romelSic sxivebis kona Senacvlebulia 

eleqtronebis nakadiT, miRweulia gadideba, romelic uaxlovdeba 1 000 000. 

aseTi gadideba mikroobieqtebisa SesaZleblobas gvaZlevs gavarCioT diametrSi 

20-30 atomis mqone nawilakebi. aseTi mikroskopebis gamoyeneba SesaZlebeli 

gaxda mas Semdeg, rac miRweuli iqna uTxelesi anaTlebis miReba 

ultramikrotomiT. 

    Tanamedrove biologiis axali problemebis gadawyveta SesaZlebelia 

mxolod kvlevis eqsperimentuli meTodebis gamoyenebiT, rogoricaa ionizebuli 

gamosxiveba, mutagenuri faqtorebi, yvelanairi Sxamebi (kolxicini, acenofteni, 

tapaflavini da sxva), garemo faqtorebis zemoqmedeba da sxva fizikuri da 

qimiuri agentebi. es faqtorebi xSirad specifikurad moqmedebs ujredisa da 

birTvis dayofis meqanizmze, xels uwyobs qromosomTa gadajgufebasa da 

poliploiduri formebis miRebas. 

    axla citologia SeiWra biologiuri mecnierebis mraval dargSi. mis 

safuZvelze mecnierebis mraval dargSi Seiqmna kariosistematika, 

citoekologia, citoembriologia, citogenetika da sxva.  

 
 
 

mcenareuli ujredis agebuleba 

    

 ujredis  ZiriTadi  elementebia  citoplazma da birTvi.  citoplazma Txeli  

naxevrad Txevadi masaa. birTvs aqvs SedarebiT mkvrivi konsistencia. 
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   mcenareuli ujredi citoplazmisa da birTvis garda, Seicavs Semdeg 

struqturul elementebs: endoplazmur bades, plastidebs, goljis kompleqss, 

mitoqondriebs, ribosomebs, lizosomebs. mcenareuli ujredis yvela SigTavss 

ewodeba protoplasti, romelic garsSia moqceuli da misi cxovelmyofelobis 

produqtia. 

   birTvis Sesaxeb pirvandeli gamokvlevebi metwilad exeboda mis agebulebas. 

ujredis sicocxleSi misi mniSvneloba da citoplazmisa da birTvis 

urTierTkavSiri dadgenili iqna SedarebiT ufro gvian. birTvis funqciis 

Sesaswavlad citologebi ujredidan mis gamocalkevebas (enukleacia) 

awarmoeben mikronemsiT, an mikropipetiT da agreTve centrifugirebiT. 

    formaTa warmoqmnis procesSi da memkvidreobis gadacemaSi birTvis rolis 

naTel ilustracias warmoadgens hamerlingis (1953) birTvis gadanergvis cdebi, 

romelic Caatara erTujredian wyalmcenare acetabularias (Acetabularia) or 

saxeobaze-A mediterranae da A. crenulata-ze. es msxvili erTujrediani 

wyalmcenare Sedgeba bazaluri rizoidisagan, romelic Seicavs birTvs, 

,,Reraks”, da ,,qolgas”; am ukanasknelis forma gansxvavebulia sxvadasxva 

saxeobebSi da ganisazRvreba birTvis saxeobrivi TvisebebiT. 

   ujredidan birTvis mocilebis cdebiT naTelia, rom ujredSi citoplazmis 

normaluri funqcionirebisaTvis aucilebelia birTvi. birTvmocilebuli 

ujredis citoplazma cxovelmyofelobis unars Cqara kargavs. birTvi gavlenas 

axdens citoplazmis cxovelmyofelobis xasiaTze da anxorcielebs masSi cilis 

sinTezis kontrols. cilis sinTezis siCqare, nukleinmJavebi da fermentebi 

mcirdeba birTvis mocilebisTanave. amave dros citoplazmidan gamocalkevebuli 

birTvi Tavis cxovelmyofelobas Cqara kargavs. maSasadame, ujredis orive 

komponenti, birTvi da citoplazma hqmnian erTian sistemas. amrigad mcenareuli 

ujredisaTvis, birTvi da citoplazma aucilebeli elementia. am mxriv 

gamonakliss warmoadgenen lurj-mwvane wyalmcenareebi da baqteriebi, romelTac 

tipiurad formirebuli birTvi ara aqvT, magram Tavisi organizaciiT 

primitiul lurj-mwvane wyalmcenareebis citoplazmaSi aRmoaCines difuziuri 

birTvis masala da masSi dnm-s arseboba. 

   baqteriebSi birTvis gamovlena ver moxerxda imis gamo, rom masSi rnm didi 

raodenobiTaa, igi aRmoCenili iqna mas Semdeg, roca rnm gamoZevebuli iqna 

mJavebiT an fermentuli hidroliziT. baqteriebis uTxeles anaTlebze 

eleqtormikroskopis daxmarebiT gamovlenili iqna centraluri sxeulaki, 

rasac ewoda nukleodi, mas birTvis garsi ara aqvs. aqedan yvelaze marTebulia 

vivaraudoT, rom umaRles mcenareTa da baqteriebis birTvebs Soris mTavari 

gansxvaveba mdgomareobs mosvenebul mdgomareobaSi myof baqteriebis birTvSi 

garsis uqonlobaSi. 

    ujredis organelebis garda, citoplazmaSi aris sxvadasxva saxis 

CanarTebi, romlebic monawileoben ujredis saerTo nivTierebaTa cvlaSi. 

ujredis CanarTebs ekuTvnis: cximis wveTebi, saxamebeli da mTeli rigi 

sxvadasxva kristalebi, ujredSi maTi arseboba, forma da Sefardeba 
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damokidebulia ujredis specializaciaze da maT mier Sesrulebul funqciaze. 

CanarTebi ar warmoadgenen ra uSualod ujredis cocxal nivTierebebs, arian 

saTadarigo sakvebi nivTierebebi-produqtebi ujredis cxovelmyofelobisaTvis 

da a.S. 

   erTujrediani organizmebi Tavisi formiT yovelTvis martivi araa, zogi 

arsebiTad erTujrediania, magaram garegnulad mogvagonebs maRalorganizebul 

mcenareebs. amis magaliTad SeiZleba davasaxeloT zRvis wyalmcenare kaulerpa 

(Caulerpa), romelic xmelTaSua zRvis fskerze izrdeba. es wyalmcenare 

TiTqosda Sedgeba foTlebis, Rerosa da fesvisagan;  warmoadgens erT mTlian 

Rrus. SigniT ara aqvs araviTari ujreduli tixari, mTlianad amovsebulia 

citoplazmiT da mravalbirTviania. kaulerpas Cxiriseburi gamonazardebi 

amagrebs Sida rTul sxeuls, ar qmnis rTul tixrebs, amis gamo is 

mravalbirTvian erT didi ujreds warmoadgens. 

   calkeul ujreds SeuZlia rTuli fiziologiuri da bioqimiuri funqciebis 

Sesruleba. mravalujrediani organizmis Semadgeneli ujredebi aranaklebi 

Sinagani rTuli organizaciiT gansxvavdebian. umaRles mcenareTa ujredebs, 

garda mziuri energiis gardaqmnis unarisa (biosinTezi), TviTwarmoqmniT 

gamravlebisa da dayofisa, axasiaTebT agreTve sxva Taviseburebani, ris 

Sedegadac isini Seguebuli arian im rTulda Sewyobil moqmedebas, rogoricaa 

mravalujrediani organizmebis sicocxle. evoluciis TvalsazrisiT ramdenadac 

maRla mdgomia mcenare, imdenad srulyofilia masSi ujredebis specializaciis 

procesi. 

   onTogenezis procesSi mcenaris mravali ujredi Tavis formas ar 

inarCunebs. icvleba ara marto forma, aramed misi garsis agebulebac, romelic 

zogjer ise sqeldeba, rom qreba ujredis Rru da am ukanasknelis kedlebi 

gansakuTrebul struqturul xasiaTs iZenen. araiSviaTia SemTxveva, rodesac 

ujredi kargavs dayofis unars, garda aseTi cvlilebebisa SeiZleba iyos sxvac, 

saxeldobr, bioqimiuri Sedgenilobis Secvla da iseTic, romelic maT sikvdils 

iwvevs. 

   mravalujrediani mcenaris sxeuli warmoiqmneba Zigotidan (ganayofierebuli 

kvarcxujredidan). amrigad, ujredi unda miviCnioT gansakuTrebul erTeulad, 

romelic aRWurvilia cocxalis yvela TvisebiT da am Tvisebis Taobidan 

Taobaze gadacemis unariT: sxavgavarad, rom vTqvaT, ujredi ganxiluli unda 

iqnes iseT erTeulad, romlis gamravlebisa da diferenciaciis Sedegad 

warmoiqmneba sxvadasxva organizmi. 

   mcenareul ujredebs aqvT rigi sturqturuli Taviseburebani da isini 

gansxavdebian cxoveluri ujredebisagan.  

   es Taviseburebani Semdegia: 1. mkvrivi da drekadi garsis arseboba; 2. 

ujredis osmosuri Tvisebebis meti xarisxiT gamapirobebeli, mniSvnelovnad 

ganviTarebuli vakuoluri aparati; 3. plastidebis arseboba, romlis 

xelSewyobiT mimdinareobs naxSirorJangisa da wylisagan mzis sxivuri energiis 

meSveobiT oragnuli nivTierebis pirveladi sinTezi; 4. ujredSi sinTezis  
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upiratesoba energiis ganTavisuflebis procesze, riTac masSi mimdinareobs 

saTadarigo nivTierebebis dagroveba.  

 

ujredis forma da sidide 

 

   mcenareuli ujredis forma metad mravalferovania. ujredis formas 

gansazRvravs sxavasxva mizezi: Tavisufali ujredebi, Cveulebriv burTisebri, 

ovaluri an kvercxisebria, mcenareul qsovilSi ki misi forma ganisazRvreba 

ujredebis dawoliT da agreTve damokidebulia ujredis funqciaze. 

   mcenareul ujredebs formis mixedviT yofen or tipad: parenqimuli da 

prozenqimuli. pirveli tipis ujredSi samive ganzomileba (sigrZe, sigane, 

simaRle) TiTqmis erTi da igivea. prozenqimuli ujredebi mogrZoa da aqvs 

wvetebiani boloebi. es gansxvaveba SeiZleba SevamCnioT mxolod gaswvriv 

ganaWerSi. 

    mcenareuli ujredebi sididiT metad mravalferovania da cvalebadobs 

ultramikroskopuli sidididan ramdenime santimetramde. yvelaze patara 

ujredebi aqvT baqteriebs, romelTa sidide ganisazRvreba milimetris meaTasedi 

nawiliT mikronebiT.  

   farulTeslovan mcenareTa ujredebi SedarebiT didi zomisaa, maTi sidide 

meryeobs 0,01-dan 0,1 mm-mde. mniSvnelovnad didia qsovilebis damcveli 

parenqimuli ujredebi, magaliTad, tuberis an nayofis ujredebis sigrZe 

SeiZleba udrides 1 mm-s da mets. SedarebiT didi zomiT gamoirCeva 

sakanafeboWkos prozenqimuli ujredebi (selis da kanafis 20-40 mm. WinWris-80 

mm, ramis-200 mm-ze meti) bambis erTujrediani bewvi 65 mm-s aRwevs. 
 

ujredis calkeuli struqturis roli 

citoplazma 
 

   axalgazrda mcenaris ujredSi didi nawili ukavia citoplazmas.  

   umartivesi mikroorganizmebis citoplazmasa da umaRles mcenareTa cito-

plazmas Soris arsebobs zogierTi msgavsi niSnebi. maTSi gvxvdeba erTi da igive 

komponentebi, ase, magaliTad, ribosomebi umTavresi molekuluri struqturaa 

umartivesi organizmisa.  

   evoluciis procesSi ujredSi warmoiqmna ujredSigniTa membranebi da 

agreTve ujreduli organelebi, magaliTad, mitoqondriebi, plastidebi da 

centriolebi, romlebic citoplazmis did nawils Sedagenen. zogierTi mcenaris 

da cxovelis embrionaluri ujredis citoplazma gamoirCeva ujredSigniTa 

membranis susti ganviTarebiT, is TiTqmis Sedgeba citolplazmuri matriqsisa 

da ribosomisagan. 

   citoplazmuri matriqsis komponentebis monawileobiT, romelic Seicavs 

energiis warmoqmnisaTvis aucilebel fermentebs, ujredSi xorcieldeba 

biosinTezis procesi. masTan agreTve dakavSirebulia cocxali ujredis 
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koloiduri Tviseba, citoplazmis moZraoba, TiTistaras warmoqmna da ujredis 

dayofa.  

   amrigad, citoplazmuri matriqsi ujredis erT-erTi mTavari nawilia, misi 

ZiriTadi Sinagani garemoa. 

    citoplazmis fiziko-qimiuri Taviseburebebi ganisazRvreba misi koloiduri 

TvisebiT. citoplazmis koloidur Tvisebas ganapirobebs masSi mravali 

nawilakis arseboba, romelTa jami qmnis kolosalur saerTo zedapirs da 

ukavSirdeba garemos da masTan urTierTqmedebis Sedegad uzrunvelyofs 

sxavasxvagvari fizikur-qimiuri procesebis mimdinareobas. 

   citoplazmis Seswavla SeiZleba rogorc cocxal, agreTve fiqsirebul 

ujredSi. cocxali citoplazmis SeswavliT gamorkveulia, rom is elastiuria, 

naxevrad gamWvirvale ufero nivTiereba da aqvs blanti konsistencia. 

citoplazmis ramdenime kompaqturi nawili matriqsia, maSin roca membranul 

sistemas aqvs mkvrivi struqtura. moculobiTi wona cvalebadobs 1,025-dan 

1,055-mde. iSviaTad gvxvdeba ufro patarac (1,010), anda SedarebiT ufro didic 

(1,060). 

    citoplazmis qimuri Sedgeniloba metad rTulia, is Sedgeba mravali 

nivTierebaTa naerTisagan, amaTgan ki metad mniSvnelovani kmponentebia martivi 

da rTuli cilebi, ribonukleinis mJava (rnm), naxSirwylebi da lipidebi 

(cximismagvari nivTiereba). martivi cilebidan citoplazmaSi Sedis histoni, 

protamini, albumini, globulini, rTuli cilebi warmodgenilia martivi 

cilebis SenaerTebis saxiT lipoidebTan. naxSirwylebTan, nukleinis mJavebTan 

(lipoproteidi, gukoproteidi, nukleoproteidi). 

   ujredis fraqcirebis Semdeg birTvis, mitoqondriebis da mikrosomebis 

Tanmimdevruli gamoyofisas rCeba xsnadi fraqcia., romelic Sedgeba 

citoplazmuri matriqsis xsnadi cilebisa da fermentebisagan. xsnad fermentebs 

Soris, umTavress warmoadgenen fermentebi, romlebic monawileoben 

glikolizis da aminomJavaTa aqtivaciis procesSi cilis sinTezis dros. amave 

farqcias miekuTvneba fermentebi, romlebic mravali reaqciis katalizatorebia 

da romlis arseboba aucilebelia atf da xsnadi (transportuli) rnm-saTvis. 

    eleqtronil mikroskopSi citoplazmaturi matrica moCans, rogorc 

homogenuri da wvrilmarcvlovani nivTiereba, zogjer masSi SeiZleba SevniSnoT 

uwvrilesi Zafebi (100N°-ze patara), rogorc citoplazmis struqturis 

damkavebeli Tanamdrove SexedulebiT citoplazmuri matricis es Zafisebri 

komponentebi warmoiqmneba struqturuli cilebis polipeptiduri jaWvisagan, 

romlebic dakavSirebulia gardigardmo wyalbaduri kavSirebiT vandervalsuri 

ZaliT an ufro metad mkvrivi valenturi kavSiriT. gardigardmo an sigrZivi 

jaWvis am kavSirebis darRvevam da agreTve dagrexvis xarisxma anu agregaciam 

SeiZleba citoplazmis ama Tu im nawilis zolidan gulSi an piriqiT gadasvla 

gamoiwvios. 

   citoplazmaSi araorganuli nivTierebebidan didi raodenobiT gvxvdeba 

wyali (80-85%), romelic didi rols asrulebs ujredis cxovelmyofelobaSi. 
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citoplazmaSi wyali SeiZleba iyos Tavisuflad an wyalbaduri kavSirebiT 

dakavSirebuli iyos polaruli cilebis molekulebTan. 

   araorganuli nivTierebebidan citoplazmaSi gvxvdeba kalciumi, fosfori, 

kaliumi da gogirdi, romelTac didi mniSvneloba aqvT. garda farTod 

gavrcelebuli elementebisa (C,O,H,N,U,K,Ca,Mg,P,S,Fe,Na,Cl) zogierTi organi-
zmis ujredebSi  gvxvdeba  Li,Ba,Cu,Zn,Si,F,Cr,Br,I,Ag. miuxedavad imisa, rom 

zogierTi maTgani Zalian mcire raodenobiTaa aucilebeli ujredis normaluri 

funqcionirebisaTvis. amiT aixsneba organizmis cxovelmyofelobis saqmeSi 

mikroelementebis mniSvneloba. 

 

endoplazmuri bade. axla citoplazmis agebuleba iswavleba molekulur 

doneze. eleqtronuli mikroskopis meSveobiT damtkicebuli iqna manamde 

gamoTqmuli mosazreba-citoplazmis badisebri struqturis arsebobis Sesaxeb. 

gamokvlevebiT naTelia, misi agebulebis sirTules garda adre cnobili 

komponentebisa ganapirobebs Semdegi: 1. citoplazmuri matrica, anu 

citoplazmis ZiriTadi nivTiereba; 2. mravalricxovani diskretuli nawilakebi 

diametriT 100-200 A°, paladasgranuli an ribosoma; 3. mravalricxovani 

membranuli struqturebi uwvrilesi arxebis saxiT, romelTac naTeli 

konturebi aqvT. mcenareuli da cxoveluri ujredebis citoplazmis am 

universalur submikroskopul agebulebas uwodeben endoplazmur retikulums.  

    eleqtronuli mikroskopis daxmarebiT gamovlenili iqna citoplazmis Sida 

membranis rTuli agebuleba, romelic xasiaTdeba samfenianobiT. ufro 

detaluri SeswavliT aRmoCenili iqna, rom milakebs aqvT Taviseburi 

gafarToeba-cisternebi, romlebic garadiqmnebian ufro msxvil buStulebad, 

xolo Semdeg Seerwymian vakuolebSi. amrigad, endoplazmuri bade warmoadgens 

ujredis SigniTa arxebis sistemas vakuolebiT, cisternebiT, SemosazRvrulia 

citoplazmuri membraniT, SeerTebulia anastomizebiT da ujredis 

citoplazmaSia SeWrili, endoplazmuri badis are amovsebulia sxvadasxvanairi 

gamWvirvalobis eleqtronmkvrivi masaliT da gansxvavdeba mis irgvliv myofi 

citoplazmisagan. 

    citoplazmuri membranis ZiriTadi Taviseburebaa masSi SeuRwevadoba, rac 

ganisazRvreba, erTi mxriv normaluri cxovelmyofelobisaTvis zogi aucile-

beli nivTierebis masSi SesvliT da meore mxriv ujredidan am 

cxovelmyofelobis maregulirebeli produqtebisa da wylis gamoyvaniT. 

   TiToeuli tipis ujreds  axasiaTebs endoplazmuri qselis gansazRvruli 

struqtura. 

   endoplazmuri membranis zedapirze ganlagebulia ribonikleotiduri garanu-

lebi-ribosomebi. endoplazmuri bade ganxiluli unda iqnes, rogorc ujredis 

erTiani cirkulatoruli sistema, romliTac is urTierTkavSirSia garsTan, 

birTvTan da organelebTan. 

    arCeven endoplazmuri badis or tips: granulovans da gluvs. 
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   granulirebuli endoplazmuri bade warmoadgens ujredis Siga rTuli sis-

temis erT-erT komponentTagans, romelic monawileobas Rebulobs 

proteolituri fermentebisa da cilebis sinTezSi. gluvi endoplazmuri bade 

monawileobs ujredis sxva metabolistur procesebSi, magaliTad sinTezSi, 

segregaciasa da ujredSi lipidebisa da glikogenis gadaadgilebaSi. 

    endoplazmuri badis funqcionaluri mniSvneloba mravalmxrivia. misi 

membranebi gamWolia da ramdenime ujreds erT mTlianobaSi akavSirebs. 

endoplazmuri bade calkeuli ubnis arxebiT dakavSirebulia citoplazmuri 

membranis zedapirTan. endoplazmuri badis arxebi monawileoben ujreduli 

cvlis regulaciaSi, ujredidan ujredSi gaRizianebis gadacemaSi da a. S. 

 

goljis kompleqsi. 1898 wels italielma citologma goljim, pirvelma 

aRmoaCina citoplazmaSi badiseburi struqtura da uwoda ,,ujredSigniTa 

badisebri aparati”, romelmac SemdegSi miiRo ,,goljis kompleqsis” 

saxelwodeba. 

    endoplazmuri badis membranebi aerTianeben ujredebs erTmaneTTan erTian 

funqcionalur sistemad, goljis kompleqsi ki ZiriTadad warmoadgens 

ujredSigniTa membranis sistemas. Tanamedrove warmodgeniT is iTvleba 

vakuoluri sistemis diferencirebul nawilad. cocxal ujredSi is Znelad 

SesamCnevia, radgan misi gardatexis maCvenebeli axloa gialoplazmis 

gardatexis maCvenebelTan. mxolod eleqtronuli mikroskopis gamoyenebiT gaxda 

SesaZlebeli misi namdvili struqturis dadgena da aRmoCenili iqna misi 

submikroskopuli agebuleba. magram goljis kompleqsis funqcia da 

biologiuri Tvisebebi jer kidev aradamakamayofileblad aris cnobili. 

    goljis kompleqsi imyofeba yvela mcenarisa da cxovelis ujredSi.  

    goljis kompleqsi monawileobs ujredSi mimdinare yvela sekretorul 

procesebSi. mcenareul ujredebSi SeZles ujreduli tixris ganviTarebis 

procesSi goljis kompleqsis monawileobis SemCneva, goljis kompleqsis 

vakuolebSi aRmoCenili iqna mkvrivi nivTiereba, romelic xmardeba dayofis 

dros ujredis tixris agebas. 

   aris monacemebi lipidebis dagrovebaSi goljis kompleqsis monawileobis 

Sesaxeb. goljis kompleqsi memkvidruli struqturis dayofisas, gadadis deda 

ujredidan Svileul ujredSi, iSleba calkeul elementebad da Tanabrad 

nawildeba Svileul ujredebSi. magram aris agreTve mosazreba da varaudi imis 

Sesaxeb, rom goljis kompleqsi SeiZleba Camoyalibdes endoplazmuri badis 

membranebidan. 

   goljis kompleqsisaTvis damaxasiaTebelia is, rom ara aqvT ribosomebi, 

romlebic endoplazmuri badis granulovan membranazea. 

   goljis kompleqsi gamoirCeva lipoproteiduri bunebiT. masSi aRmoCenili 

iqna fosforlipidebisa da tute fosfatazis maRali Semcveloba. igi sruliad 

ar Seicavs askorbinis  mJavas, dnm-s da citoqromoqsidazas.  
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lizosomebi. lizosomebi warmoadgens wvril garnulebs, Semofarglulia 

membranebiT da amovsebulia SigTavsiT, romlis SedgenilobaSi Sedis didi 

raodenobiT hidrolaza. misi damaxasiaTebeli Tvisebaa mkveTrad gamosaxuli 

mJave fosfatazas reaqcia. lizosomuri membrana Sedgeba hidrolizis 

moqmedebisadmi gamZle nivTierebisagan, es ki aucilebeli pirobaa ujredSi 

Semavali nivTierebis lokalizaciisaTvis.  

   goljis kompleqssa da lizosomas Soris arsebobs kavSiri, radgan goljis 

Semadgeneli diqtosomi da buStulakebi iZlevian reaqcias mJave fosfatazaze. 

    mcenareul ujredSi tipiuri lizosomebi araa aRmoCenili, magram 

mcenareuli ujredis citoplazmis ultrastruqturis Seswavlisas nanaxi iqna 

lizosomisebri struqturebi, romlebic sididiT da morfologiiT mogvagonebs 

cxoveluri ujredis lizosomas. 

 

citosomebi. citosomebi warmoadgenen mrgval sxeulebs, wvrilmarcvlovani 

SedgenilobiT da elementaruli membranebiT. isini yovelTvis SeerTebuli arian 

endoplazmuri badis retikulumis arxebTan. riTac is gansxvavdeba Tavisuflad 

ganlagebuli lizosomebisa da sferosomebisagan. 

   citosomebi pirvelad aRwerili iqna xaxvis fesvis ujredebSi. amJamad isini 

aRmoCenilia mraval farulTeslovan mcenareebSi, wyalmcenareebsa da sokoebSi. 

 

sferosomebi. sferosomebs adre uwodebdnen mikrosomebs, romlebic 

warmoadgenen wvril mrgval sxeulebs, sinaTlis mikroskopiT Seswavlisas 

sinaTlis Zlieri gardatexis unari aqvT. eleqtronuli mikroskopiT 

gamovlenilia sferosomebis struqtura. misi Sinagani Sedgeniloba osmofiluri 

badisebri struqturisaa da membranaSia Camoyalibebuli.   

    osmiumiT fiqsirebisas, sferosomebis zoma 0,55-0,9 mikronia da kargad 

iRebeba kristalvioletiT mewamul ferad, maSin roca mitoqondriebi da 

plastidebi iRebeba mkrTali iasamnis frad. mitoqondriebisagan gansxvavebiT 

sicocxleSi ar iRebeba ianus mwvaniT. 

    sferosomebSi zogierTi avtoris mier aRmoCenilia sxvadasxva fermenti da 

hidrolazebi (lipaza, mjave fosfataza, dezoqsiribonukleaza). sferosomebi 

warmoadgenen citoplazmaSi formirebul cximovani wveTebis winamorbed 

struqturebs. 

 
 
 

ribosomebi. organelebi, romelic faravs endoplazmuri badis membranis 

zedapirs, sferosebri mkvrivi sxeulakebia, romelsac ribosoma ewodeba da 

mcenareuli da cxoveluri ujredis endoplazmuri badis aucilebeli 

komponentia. 

    ribosomebi zalian pataraa (100-300 A°), ris gamoc Cveulebrivi sinaTlis 

mikroskopiT maTi Seswavla SeuZlebelia. 
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    ribosomebi zomiT da molekuluri wonis mixedviT or jgufad iyofa: 

pirvel jgufs miekuTvneba wvrili ribosomebi, romlebic aRmoCenilia 

baqteriebisa da lurj-mwvane wyalmcenareebSi. mSral mdgomareobaSi maTi zoma 

200X170 A°; meore jgufs miekuTvneba SedarebiT didi zomis ribosomebi, 

romelic axasiaTebs cxovelebs, umaRles mcenareebs, sokoebs, wyalmcenareebs: am 

jgufis ribosomebis zoma aRwevs 240X200X200 A°. ribosomebis Taviseburebani 
dakavSirebulia rnm absoliturad didi raodenobiT SemcvelobasTan da meore 

jgufis ribosomaSi cilis SefardebiT didi raodenobiT SemcvelobasTan.      

    ribosomebis unikaluri struqtura mdgomareobs imaSi, rom isini agebulia 

araTanabari subnawilisagan, anu suberTeulisagan. 

    Tanamedrove SexedulebiT, TiToeuli suberTeuli Seicavs TiTo maRal 

polimerul rnm molekulas da agebulia rnm dagrexili WimiT, romelsac aqvs 

spiraluri ubnebi da ganlagebulia ZiriTadi jaWvis perpendikularulad. 

TiToeuli spiralis areSi da mTliani spiralis ubnebSi moTavsebulia 

ribosomis cilebi, romelic amagrebs (acementebs) ribosomis kompaqturi 

struqturis mTlian konstruqcias. ribosomuli  rnm fuZis ganlageba ar 

Seesabameba komplementarul wess, rasac dnm-Tvis gvTavazoben uotsoni da 

kriki.  

    maRalorganizebul ujredTa ribosomebi Cveulebriv dakavSirebulia 

granulovani endoplazmuri badis membranasTan. ribosomebi mimagrebulia 

endoplazmuri badis membranas, gamoirCevian spiraluri ganlagebiT da 

erTmaneTTan bogirebiT arian dakavSirebuli. ribosomebi gvxvdeba agreTve 

birTvis garsis zedapirze. isini araa dakavSirebuli membranuli struqturebiT 

da Tavisuflad sxedan citoplazmur matricaze, ribosomebi citoplazmis 

ucvleli komponentebia. mcenareul ujredebSi ribosomebis warmoqmna win 

uZRvis membranis warmoqmnas. ribosomebis kavSirs, endoplazmur badesTan Zalian 

didi mniSvneloba aqvs cilis sinTezis procesisaTvis, radgan am SemTxvevaSi 

ribosomebi metad aqtiuria.  

    ribosomebs Cveulebriv citoplazmis komponentebad Tvlian, romelTa 

raodenoba da koncentracia ganisazRvreba ujredSi rnm SemcvelobiT. 

   mcenareul ujredebsa da qsovilebSi ribosomis koncentracia icvleba 

onTogenezis procesSi da damokidebulia kvebis pirobebze, ganaTebaze, wylis 

reJimze, temperaturaze, sxva garemo faqtorebsa da ujredis funqciaze.    

mcenareul, cxovelur da mikroorganizmebis ribosomebs TiTqmis erTi da igive 

Sedgeniloba aqvT, isini warmoadgenen ribonukleoproteidebs  da TiTqmis 

Sedgebian ribosomuli rnm da struqturuli ribosomuli cilisagan.  

    damtkicebulia, rom ribosomebSi mimdinareobs aqtivizebul aminomJavaTa 

kondensacia da maTi polipeptidur jaWvad dawyoba genetikuri informaciis 

Sesabamisad, romelsac Rebulobs birTvidan informaciuli rnm meSveobiT. rigi 

cilebisa sinTezirebuli iqna izolirebul ribosomebSi da naCvenebi iyo maTSi 

niSandebuli aminomJavas CarTva. matricis rols cilis sinTezSi asrulebs 

informaciuli rnm, romelic CaerTveba  ribosomebSi da maT zedapirze 
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mimdinareobs aminomJavas kompleqsis da transportuli rnm Soris 

urTierTqmedeba, komplementaruli nukleotiduri TanmimdevrobiT informaciul 

rnm-Tan, ukanaskneli ribosomebze funqcionirebs. erTjeradi da polipeptiduri 

jaWvi sinTezis Semdeg irRveva da axlad sinTezirebuli cila ribosomaSi 

grovdeba. 

    ujredSi cilis sinTezi xorcieldeba ara marto izolirebulad moqmedi 

calkeuli ribosomebiT, aramed agreTve ribosomebis masiT, romlebic 

funqcionireben erTad da Tanmimdevrulad. ribosomebis aseTma Tavmoyram miiRo 

saxelwodeba poliribosoma, anda polisomi, isini Sedgebian 5-70 ribosomisagan, 

romelic dakavSirebulia wvrili ZafebiT (diametriT 10-15 A°) da 

erTmaneTisagan daSorebulia 50-150 A° manZiliT. varaudoben, rom es Zafebi 

warmoqmnian rnm molekulebidan. 

   poliribosomebi aRmoCenilia, rogorc udables, aseve umaRles organizmTa 

ujredebSi. poliribosomebi warmoadgenen gansakuTrebul universalur 

struqturas, romelsac organizmi iyenebs aminomJavebidan cilis sinTezisaTvis. 

   ribosomebis ricxvi ujredSi Zlier cvalebadia. 

 

mitoqondriebi. mitoqondriebi (berZnulidan mito-Zafi da qondrion-granula) 

ewodeba granulovan da Zafisebr warmonaqmns, romelic axasiaTebs yvela 

mcenarisa da cxovelis citoplazmas. 

   mitoqondriebis forma da sidide mravalgvaria, TviT erTi ujredis 

SigniTac ki erTmaneTisagan gansxvavdebian. xSirad maT aqvT granulisebri, 

Cxiriebri, marcvlisebri da Zafisebri forma. 

    mitoqondriebis sigrZe meryeobs 0,5-dan 5,7 mikronis farglebSi, magram 

Zafismagvarma SeiZleba met sigrZesac miaRwios. mitoqondrias sigane  saSualod 

0,5-1 mikronamdea. 3 da meti mikronis sididis mitoqondriis SemCneva SeiZleba 

Cveulebrivi sinaTlis mikroskopiT.   

    mitoqondriebis zoma didad aris damokidebuli ujredis funqcionalur 

mdgomareobaze, osmosur wnevasa da garemos PH-ze.  

    mitoqondriebis ganlageba ujredSi Cveulebriv Tanabaria, magram zogjer 

grovdebian birTvis irgvliv (umetesad paTologiur SemTxvevaSi) an 

citoplazmis periferiul nawilebSi. ujredis dayofis win mitoqondriebi 

grovdebian TiTistaradan, metad Tu naklebad nawildebian Svileul ujredebs 

Soris. mitoqondriebi, rogorc energiis wyaro, lokalizdeba ujredis im 

ubnebSi, sadac saWiroa misi didi raodenoba. mitoqondriebs rTuli 

ultrastruqtura aqvT, romelTa gamorCeva SeiZleba mxolod elqetronuli 

mikroskopiT. 

    qimiuri analiziT cnobilia, rom mitoqondriebi Seicaven cilebs, lipidebs, 

sunTqvis fermentebs (citoqromebi), sulfhidrul jgufebs, rnm, mSrali 

nivTierebis 0,5%. mitoqondriebSi vitaminebi: A, B6, B12, K, E . folievuri da 

pantotenuri mjavebi, riboflavini da kofermenti, sunTqvis fermentebi 

(citoqromoqsidaza da sunqcinatdehidrogenaza), trikarbonuli mJavas 
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fermentebi da rigi fermentebisa, romlebic monawileoben dafosforebis 

sunTqvasTan kavSirSi  (adenilatkinaza, adenozintrifosfataza). fermentebi 

lokalizebulia garegan membranebSi, kristebsa da kristebs Soris matriqsze. 

fermentebs eleqtronul transportuli jaWviT Seicaven garegani da Sinagani 

membranebis osmofiluri fenis burTisebri sxeulebi,romelTac aqvT diametri 

80-100A°. dakavSirebuli arian membranebis naTel fenasTan da uwodeben 

submitoqondriul nawilakebs, isini mitoqondriebis martivi struqturuli 

elementebia.  

    mitoqondirebis fermentebis raodenoba da aqtivoba damokidebulia 

ujredis funqcionalur mdgomareobaze da icvleba ganviTarebis procesSi. 

mitoqondriebis Sinagani membranebis jami warmoadgens udidiesi zedapiris 

fermentul sistemas. mitoqondriebis aqtivobis xarisxi pirdapir 

damokidebulebasia misi zedapiris sididesTan da ujredSi mitoqondriebis 

raodenoba Seesabameba nivTirebaTa cvlis intensivobas. mitoqondriebi aqtivoba 

gansakuTrebiT naTlad vlindeba ujredis zrdisas. am dros maTi ricxvi 

izrdeba dayofis da axladwarmonaqmnebis Sedegad. mitoqondriebi 

lokalizebulia SedarebiT aqtiur zonaSi. 

    mitoqondriebis funqciaa naxSirwylebis, rigi aminomJavebis daJangva, 

cximovan da trikarbonatul mJavaTa da mjangavi fosforebis ciklis procesi, 

ris Sedegad gamomuSavdeba  atf energiis mTavari wyaro, rasac ujredi iyenebs 

sinTezisa da aqtiuri muSaobis (sekrecia, moZraoba, zrda da a.S.) procesSi. 

esaa mitoqondriebis mTavari funqcia, maTSi agreTve xocieldeba hipuris 

mJavebis fosfolipidebisa da cilebis sinTezi. sunTqvis intesivoba 

damokidebulia ujredSi mitoqondriebis raodenobaze. 

    mitoqondriebis sinTezi ujredSi mimdinareobs uwyvetliv, maTi arsebobis 

xangrZlivoba 5-10 dRea. varaudoben, rom mitoqondriebi ganaxldebian rogorc 

axali warmonaqmnebi da aseve adrindeli struqturis dayofiT. aris agreTve 

monacemebi mitoqondriebis warmoSobis Sesaxeb citoplazmuri buStulakebidan, 

romlebic viTadeba endoplazmuri badis cisternebidan. 

    mitoqondriebi iyofian dakvirtviT. am, dros mimdinareobs garegani 

mitoqondriuli membranebis gamoweva da Semdeg es warmonaqmni moswydeba deda 

mitoqondrias;erTsa da imave dros formirebul gamonazardebSi warmoiqmnebian 

kristebi da osmofiluri granulebi. 

 
 

plastidebi. mwvane mcenareTa ujredebis mudmivi ujreduli organelebi 

plastidebia. sokoebs, baqteriebs, miqsomicetebs (lorwovani sokoebi) da 

agreTve lurj-mwvane wyalmcenareebs plastidebi ara aqvT.  

   yvela tipis plastidebi erTmaneTTan genetikuradaa dakavSirebuli, Tumca 

maTi funqcia mkveTrad specifikuria.  
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    plastidebis ricxvi sxvadasxva mcenareSi mniSvnelovnad cvalebadia. 

farulTeslovan mcenareTa foTlis ujredSi plastidebis raodenoba 

cvalebadobs 20-dan 100-mde. 

    umaRles mcenareebSi plastidebis forma erTsaxovania-diskosebri 

(momrgvalo-elifsiseburi), xolo wyalmcenareTa plastidebi (qromotoforebi) 

sxvadasxva formisaa-Cxirisebri, babTisebri, spiralisebri, fialisebri da sxva. 

    farulTeslovan mcenareebSi plastidebis sidide meryeobs 3-dan 10 

mikronamde. plastidebTan SedarebiT leikoplastebi pataraa. 

     feradi plastidebi Seicavs pigmentebs, magaliTad qloroplastebSi 

gvxvdeba: qlorofili, qsantofili da karotini, qromoplastebSi:likopini, 

qsantofili da karotini. pigmentebi gvxvdeba kristalebis an amorfuli saxiT. 

plastidebs, citoplazmasTan SedarebiT didi moculobiTi wona axasiaTebs. 

    plastidebi didi raodenobiT Seicaven sxvadsxva fermentebs, romlebic 

Tanmimdevrulad Caebmebian nivTierebaTa cvlaSi. isini mcenareuli ujredis 

metabolisturi procesebisaTvis amarageben energias, plastidebi wamyvan rols 

asruleben ujredSi samarago nivTierebis warmoqmnasa da gardaqmnaSi. 

     l e i k o p l a s t e b i gvxvdeba farulTeslovan mcenareTa yvela 

nawilSi, amasTanave erTad TiToeul ujredSi maTi ricxvi Zalian didia.  

     leikoplastebi ufero plastidebia, romelnic monawileoben Saqrebidan 

saxameblis sinTezSi. leikoplastebi ufro mkvrivi konsistenciis cilovani 

sxeulakebia, vidre citoplazma. cilasTan erTad Seicavs mraval lipids. 

     q l o r o p l a s t e b i (mwvane plastidebi) warmoadgenen iseT 

organelebs, romlebic sinaTlis energiis monawileobiT ujredSi axorcieleben 

naxSirwylebis pirvelad sinTezs. qloroplastebi didi raodenobiT Seicavs 

fotosinTezis kontrolis fermentebs da agreTve iseT fermentebs, romlebic 

axorcieleben cilebis, cximovani mJavebisa da fosforlipidebis (estrazebi, 

fosfohilazebi, karbohidrazebi) sinTezs.  

     qloroplastebis mwvane Sefervas ganapirobebs masSi mravali pigmentis 

arseboba. am pigmentebs Soris didi adgili ukavia qlorofils, garda amisa, 

Seicaveb karotins da qsantofils. qlorofili Tavisi qimiuri SedgenilobiT 

eTerisebri SenareTia. cnobilia qlorofili a,b,c da d. amaTgan yvelaze metad 

gavrcelebulia qlorofili a, romelic damaxasiaTebelia yvela avtotrofuli 

mcenarisaTvis. 

 
 
 
 

birTvi 

 

     birTvi mcenareuli da cxoveluri ujredis mudmivi da aucilebeli 

nawilia. mas  memkvidreobis gadacemaSi da agreTve ujredSi cilebis sinTezis 
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stimulaciaSi wamyvani roli miekuTvneba. birTvis kontrolis qveS imyofeba 

agreTve ujreduli sunTqva. 

    qsovilebisa da mTeli organizmis zrda mimdinareobs ujredis dayofiT. 

dayofa ki ufro intensiurad mimdinareobs axalgazrda embrionalur 

qsovilebSi. ujredis dayofas Cveulebriv win uZRvis birTvis dayofa, romelic 

SeiZleba imyofebodes an dayofis fazaSi, anda or dayofas Soris SualedSi. am 

ukanasknel ki ewodeba interfaza. mravali faqtiuri masalis safuZvelze 

irkveva, rom warmodgena interfazur birTvze, rogorc mosvenebul 

mdgomareobaSi myofze, sinamdviles ar Seefereba, radganac birTvsa da ujredSi 

cvlis procesebi ufro intensiurad interfazaSi xorcieldeba. birTvis forma 

sxvadasxva ujredSi metad cvalebadia. Cveulebriv birTvi sferosebri 

warmonaqmnia, romelic garemoculia citoplazmiT. birTvis forma, araiSviaTad, 

Seesabameba ujredis formas. magaliTad, parenqimul ujredebSi birTvs iSviaTad 

wagrZelebuli, anda ospismagavari forma aqvs. birTvi xSirad momrgvaloa, 

xolo prozenqimul ujredSi ki wagrZelebulia da gaWimulia ujredis RerZis 

sigrZiv. ukiduresi gadaxris SemTxvevas warmoadgens wyalmcenare xaralebis 

rizoidebis birTvi, romelic Zlier wagrZelebuli an datotvilia. magram zog 

SemTxvevaSi birTvi Tavisi formiT mkveTrad gansxvavdeba maTi Semcveli 

ujredebisagan. birTvis forma SeiZleba Seicvalos ujredis cxovelmyofelobis 

procesSi. 

   mcenareuli ujredis birTvi mcire zomisaa. umaRles mcenareTa birTvis 

diametri saSualod meryeobs 10-30 mikrons Soris, xolo udables mcenareebSi 

birTvi mniSvnelovnad pataraa. wyalmcenareebidan gamonaklisia zemoaRniSnuli 

xaralebis rizoidebis birTvi, romlis sigrZe 2750 mikronia, xolo sigane 5-10 

mikroni. aseve giganturi birTvi aqvs lorwovanebs, romlis diametria 500-600 

mikroni. 

    birTvis sidide mudmivi araa da is icvleba garemo pirobebTan 

dakavSirebiT, fiziologiuri mdgomareobiT, ujredis asakiT, kvebiT da a. S. 

    birTvisa da citoplazmis zomebis SeswavliT gamoirkva, rom arsebobs 

kanonzomiereba, romlis Tanaxmad birTvis gansazRvrul moculobas Seesabameba 

citoplazmis gansazRvruli moculoba. aseT Sefardebas ewodeba birTvul-

plazmuri Sefardeba, romelic damaxasiaTebelia arsebuli tipis 

ujredebisaTvis, romelic Sedis mravalujrediani organizmebis qsovilsa da 

organoebSi da warmoadgens ujredul konstants, wonasworobas ujredis 

birTvsa da citoplazmas Soris. es wonasworoba varaudobs agreTve ujredSi 

qimiur nivTierebaTa gansazRvrul Sefardebas.  

    birTvul-plazmuri Sefardeba arastabiluria da icvleba sicocxlis 

sxvadasxva pirobebSi (SimSilobisas temperaturuli reJimis Secvlisas, 

avitaminozis dros da a. S.) da agreTve xelovnuri faqtorebis (magaliTad, 

ionizebuli radiacia da sxva) zemoqmedebiT.  
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    mcenareTa ujredi xSir SemTxvevaSi erTbirTviania, magaram udables 

mcenareebSi SeiZleba arsebobdes ujredebi, sadac sWarbobdes orbirTvianoba da 

agreTve mravalbirTvianoba. 

   mcenareul ujredebSi birTvis adgilmdebareoba mudmivi araa; magram 

axalgazrda embrionul ujredebSi xSirad igi mdebareobs ujredis geometriul 

centrSi. birTvis ujredis romelime mxareze gadanacvleba xdeba misi 

diferenciaciisas da siberisas, amasTan erTad, rogori mdebareobac ar unda 

hqondes birTvs is garemoculia citoplazmiT. 

    mcenareuli ujredis birTvis ZiriTad morfologiur elementebs 

warmoadgens qromatini (kariotini) birTvis matrica (kariolimfa), birTvaki 

(nukleoli) da birTvis garsi (karioteka). 

    SeiZleba SevniSnoT birTvis gansxvavebuli struqturebi. Txeli 

qromatinuli bade, romelic gansxvavdeba aqromatuli aresagan. es bade, 

romelic moTavsebulia Txevad aqromatul areSi, SeiZleba iyos mkvrivi an 

fxvieri, buStisebri da qmnis mkveTr birTvul bades da lokalizebulia 

gansazRvrul lokusebSi, romlebsac qromocentrebi an proqromosomebi ewodeba. 

amgvari tipis birTvSi mTeli qromatini Tavmoyrilia gansazRvrul ubnebSi-

qromocentrebSi. 

    birTvis agebuleba warmoadgens im rTuli metabolisturi procesebis 

asaxvas, romelic mimdinareobs ujredis sicocxlis sxvadasxva periodSi. 

amitom birTvis agebuleba damokidebulia, rogorc mTeli protoplastis 

fiziologiur mdgomareobaze, aseve ujredis ganviTarebis fazebze. ujredis 

ontogenezis procesSi birTvis agebuleba uwyvetliv icvleba. birTvuli 

nivTierebis struqtura gansakuTrebiT naTlad vlindeba birTvis dayofis wina 

periodSi da agreTve misi gaRizianebisas. 

    mcenareuli ujredis birTvi gamoirCeva SedarebiT mkvrivi konsistenciiT 

da didi siblantiT, vidre citoplazma. birTvis konsistencia uaxlovdeba 

balzamisa da glicerinis konsistencias da warmoadgens zols. maSasadame, 

birTvi fizikurad heterogenur struqturas warmoadgens. 

   birTvis gansacvifrebeli Taviseburebaa-misi deformacis unari. 

   birTvis xvedriTi wona meyeobs-1,03-dan 1,1-mm mde. 

   mcenareuli da cxoveluri ujredis birTvi Seicavs cilebs, nukleinis 

mJavebs, lipidebs, fermentebs; garda amisa, masSi aRmoCenili iqna sxvadasxva 

mineraluri marilebi (umetesad fosfori, kalciumi da magniumi). 

     birTvis SedgenilobaSi Sedis martivi da rTuli cilebi, martivi cilebi 

ori tipisaa: fuZeebi (histonebi da protaminebi) da mJavebi (globulinebi, 

narCeni cilebi). 

   rTuli cilebi-es SenaerTebia martivi cilebisa nuklein mJavebTan 

(nukleoproteidebi, nukleohistonebi). garda nukleoproteidebisa, birTvis 

SedgenilobaSi Sedis lipidebi cximis wveTebis saxiT, anda proteidebTan 

SenaerTiT warmoqmnili lipoproteidebi.  
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    birTvSi rTuli cilebis Semcveloba cvalebadobs ujredis 

cxovelmyofelobis sxvadasxva periodSi. cilebis sinTezi ufro metad 

intensiuria interfazaSi. 

    nukleinis mjavebi warmodgenilia rogorc dezoqsiribonukleinisa (dnm) da 

ribonukleinis mJaveebi (rnm)–ujredis metad rTuli makromolekulebis saxiT. 

    birTvis ZiriTad qimiur komponents warmoadgens dnm, romelic Sedis 

qromosomebis elementaruli komponentis SedgenilobaSi, romelic Tan axlavs 

birTvs interfazaSi. dnm gadascems genetikur informacias erTi Taobis 

ujredidan meores; is akodirebs mocemuli saxeobis ujredisaTvis specifikuri 

cilebis sinTezs. 

    ujreduli birTvidan dnm pirvelad gamoyo miSerma 1869 wels. misi 

monacemebiT es nivTiereba lokalizebulia birTvSi da Seicavs azotsa da 

fosfors, manve amas uwoda nukleini. 1914 wels feolgenma moaxerxa sinjariT 

eCvenebina dnm-s feradi reaqcia. aTi wlis Semdeg am reaqciis daxmarebiT 

feolgenma gviCvena, rom birTvuli dnm koncentrirebulia qromosomebSi. 

     birTvuli dnm SedarebiT mudmivia, erTi ujredis gansazRvrul 

qromosomTa anawyobisaTvis. 

    literaturaSi miTiTebulia, rom arsebobs dnm-s ori tipi. metabolurad 

stabiluri-genomuri, romelic dakavSirebulia genetikur funqciasTan da 

metabolurad ufro metad aqtiuria, e.i. gacvliTi dnm. pirveli tipis dnm 

damaxasiaTebelia euqromatinisaTvis, meore tipi-heteroqromatinisaTvis.  

   rodesac birTvi ujredis ZiriTadi nawilia, birTvis garsi atarebs droebiT 

xasiaTs, rogorc cnobilia, is qreba da axlad aRdgeba birTvis dayofisas.     

    birTvis garsi rTuli warmonaqmnia, axasiaTebs forebi da endoplazmur 

retikulumTan dakavSirebulia milakebiT. 

    birTvuli garsis garegani membrana uwyvetliv gadadis endoplazmuri badis 

membranaSi. Sinagani membrana mWidro kontaqtSia birTvis periferiul 

qromatinTan. 

    birTvuli garsi xasiaTdeba forebiT-momrgvalo RruebiT, romelic 

Tanabarzomieradaa ganawilebuli birTvis zedapirze. 

   birTvuli garsi morfologiurad da funqciurad dakavSirebulia 

citoplazmis endoplazmur badesTan. 

   b i r T v a k e b i ewodeba wvril, xSirad burTisebr, anda elifsur 

warmonaqmnebs, romlebic imyofebian birTvis saerTo masaSi da birTvis 

nivTierebebisagan gansxvavdebian Tavisi fizikur-qimuri TaviseburebebiT. 

birTvakebi iSviaTad arasworia, TaTiseburi, wagrZelebuli da babTiseburic. 

   birTvSi birTvakebis ricxvi meryeobs erTidan samamde. SeiZleba iyos metic, 

magram xSir SemTxvevaSi mxolod erTi birTvakia; zogjer es birTvaki sakmaod 

msxvilia, mcenareTa Soris am mxriv gamonaklisia wyalmcenareebi, romelTa 

birTvakebis ricxvma SeiZleba 100-mdec miaRwios. 

   Tanamedrove gamokvlevebiT naTelia, rom birTvakis nivTiereba ZiriTadad 

Sedgeba submikroskopuli Zafebisagan (romelsac ewodeba nukleolonemebi) da 
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amorfuli nawilisagan. nukleolonemebi birTvakis ZiriTadi Semadgeneli 

struqturaa da zogierTi citologis SexedulebiT monawileobs qromosomebis 

formirebaSi. 

    birTvakSi garda nukleolonemisa aris zonebi, romlebsac ara aqvs 

granulebi (fibrilaruli adgilebi) da 50A° sisqis fibrilebisagan Sedgeba.   

    birTvaki mdidaria cilebiT 80-85% da  rnm (5%-mde) da warmoadgens am 

nivTierebebis sinTezis aqtiur centrs, rnm Semadgenloba SesamCnevad 

cvalebadobs birTvsa da citoplazmaSi nivTierebis cvlis aqtivobasTan 

dakavSirebiT. 

    birTvaki aqtiur monawileobas Rebulobs nukleoproteidebis sinTezSi. is 

ujredSi warmoadgens rnm sinTezis erT-erT ZiriTad adgils. mravali 

gamokvleviT dasabuTebulia nivTierebaTa migracia birTvakidan citoplazmaSi. 

    citologTa umetesoba varaudobs, rom birTvakebi warmoiqmnebian 

gansazRvruli qromosomis heteroqromatuli ubnebiT, e. w. birTvakebis 

,,organizatorebiT”. birTvakebis didi nawili dnm-s ar Seicavs, magram is 

gvxvdeba didi zomis birTvakebSi, romelic unda aixsnas heteroqromatinuli 

qromosomis calkeul nawilSi misi arsebobiT. 

     birTvakebi ar xasiaTdebian uwyvetobiT. isini warmoiqmnebian yoveli 

mitozis telofazaSi. mitozis dros birTvakis gaqrobisas misi rnm da cilebi 

qromosomebSi gadadian, xolo axali birTvaki warmoiqmneba qromosomaSi 

gadasuli Zveli birTvakis masalidan. meore mxriv, dadgenilia birTvakebisa da 

Tanamgzavriani qromosomebis kavSiri, amitom birTvakebis ricxvi Seesabameba 

Tanamgzavriani qromosomebis ricxvs. 

 

qromosomebi, maTi morfologia da struqtura 
 

    qromosomebi birTvis mudmivi da aucilebeli komponentebia. qromosomebis 

TviTwarmoqmnis unari dayofisas uzrunvelyofs maT memvidreobas da miTumetes 

mcenareuli da cxoveluri organizmebis erTi Taobidan meoreSi am Tvisebis 

memkvidreobiT gadacemas. 

   saxelwodeba ,,qromosomebi” SemoRebuli iqna germaneli mecnieris 

valdeieris mier 1888 wels, im Tvisebis gamo, rom fuZe saRebavebiT Zlierad 

iRebeba (qromo-feri, saRebavi; soma-sxeuli). qromosomebi Cveulebriv SesamCnevi 

xdeba mxolod birTvis dayofis dros. 1882 wels flemingma qromosomebi 

aRmoaCina cxovelur ujredebSi, xolo strasburgerma (1888) mcenaris ujredSi.  

   ujredSi qromosomebis erTobliobas qromosomebis anawyobs uwodeben. 

organizmebSi asxvaveben ori tipis anawyobs-haploidurs da diploidurs. 

haploiduri (erTmagi) anawyobi qromosomebis ricxviT orjer naklebia 

dipoidurTan SedarebiT, romelic axasiaTebs sasqeso da mcenareTa gametofitis 

ujredebs da aRniSnaven n asoTi. diploiduri (ormagi) anawyobi warmoiqmneba 

mdedrobiTi da mamrobiTi haploiduri anawyobidan aseTi ricxviT xasiaTdebian 
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mcenareuli da cxoveluri sxeulebis yvela somaturi ujredebi da aRiniSneba 

2n-iT. 
    qromosomebis ricxvi mcenareTa saxeobis mudmivi sistematikis erTeulia. 

misi ricxvi mcenareTa ujredebSi SeiZleba icvlebodes 2-dan 100-mde an metic. 

mag: xorblebis diploidur anawyobSi 14 qromosomaa, haploidebSi -7. magram 

magar xorbalSi Sesabamisad 28 da 14; rbil xorbalSi 42 da 21; vaSlSi, 

msxalSi 34 da 17; WarxalSi 18 da 9; simindSi 20 da 10. 

    qromosomebis forma gamoirCeva didi mravalferovnebiT. misi forma advili 

SesamCnevia birTvis dayofis periodSi, mitozis metafazaSi da anafazaSi. 

qromosomebs xSirad Zafisebri an Cxirisebri forma aqvs. wagrZelebul 

qromosomebs SeiZleba hqondeT Runi, romelic mas V-sebr formas aZlevs, 

Tanabari an araTanabari mxrebiT. aseTi forma ganisazRvreba pirveladi 

SeSartvis (welis) mdebareobiT, romelic qromosomebis  naTel, Seviwroebul 

nawils warmoadgens da dnm-s ar Seicavs. am nawilis SigniT imyofeba 

gansakuTrebuli struqtura centromeris saxelwodebiT, romelic qromosoms 

formas aZlevs. 

    qromosomaSi centromera yovelTvis gansazRvrul adgils ikavebs, misi 

funqcia dakavSirebulia qromosomebis moZraobasTan mitozis dros, yovel 

qromosomas erTi centromeri aqvs da aseTi qromosomebi ekuTvnian 

monocentrul qromosomTa jgufs. zogjer gvxvdeba orcentromeriani 

qromosomebi, romlebic ekuTvnian or centromerian qromosomTa jgufs. 

aRwerilia ramdenime centromeriani qromosomebi, romelTac policentruli 

ewodebaT. isini mimagrebulia TiTistaraze mTeli Tavisi zedapiriT. 

    centromers metad rTuli struqtura aqvs da Sedgeba sami ormagi 

zonisagan. Sua zona aregulirebs qromosomis kavSirs TiTistarasTan, xolo 

ori Svileuli qromatidi, romelic metafazaSi warmoqmnis qromosomas, 

gansakuTrebuli dayofis ciklis unaris mqone nawilebad erTdebian. 

     centromeris mdebareobiT qromosomebis sam formas arCeven: 1. 

akrocentruli, roca centromera moTavsebulia qromosomis romelime boloze, 

xSirad maT Cxirisebri forma aqvT da erTi mxari naklebad emCnevaT. 2. 

submetacentruli-araTanabarmxriani qromosoma, roca centromera gadaweulia 

centridan marjvniv an marcxniv. 3. metacentruli-centromerebi mdebareobs 

qromosomebis centrSi da Tanabarmxriania. 

    qromosomebis meore damaxasiaTebeli Tvisebaa meoradi SeSartvis (welis) 

arseboba. amave dros maTi mdebareoba cvalebadobs sxvadasxva qromosomaSi, 

magram mudmivia TiToeuli maTganisaTvis. xSirad meorad welTan uwvrilesi 

ZafebiT mimagrebulia Tanamgzavrebi. zog SemTxvevaSi Tanamgzavrebis zoma 

imdenad mcirea, rom misi aRmoCena Znelia, qromosomas, romelsac Tanamgzavri 

aqvs, satelit qromosomas uwodeben. 

    zogierT qromosomaSi meoradi SeSartva (weli) mWidrodaa dakavSirebuli 

birTvakebis warmoqmnasTan, amis gamo maT birTvakuli qromosomebi ewodeba.  
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  qromosomebis bolo ubnebi aRWurvilia specifikuri TvisebebiT da 

telomerebi ewodeba. qromosomebis sxva ubnebisagan isini polarulobiT 

gamoirCevian. qromosomebis fragmentebad daSlisas, isini moklebulia 

erTmaneTTan SeerTebis unars. 

    qromosomebis morfologias gansazRvravs pirveladi SeSartva (weli), 

meoradi SeSartva, telomerebi da Tanamgzavrebi. morfologiuri niSnebis jams, 

ricxvTan erTad, romlis saSualebiTac SeiZleba mocemul qromosomTa anawyobis 

identifikacia, ewodeba kariotipi. kariotipis grafikul gamosaxulebas 

kariograma, anu idiograma ewodeba. 

    qromosomebis Sinagani agebuleba metad rTulia. misi struqtura iswavleba 

sxvadasxva urTierTSemowmebuli da erTmaneTis Semavsebeli meTodebiT, rac 

SesaZleblobas gvaZlevs warmodgena viqonioT qromosomaze, rogorc ujreduli 

birTvis funqcionalur sistemaze. qromosomebis Sesaswavlad metad 

moxerxebuli obieqtia qsovilis kulturis meTodi da totaluri preparati.  

    TiToeuli qromosoma Sedgeba ori qromatidisagan, TiToeuli qromatidi 

Sedgeba ori an ornaxevari qromonemisagan, xolo qromonemebi Sedgeba oris 

jeradi mikrofibrilebis konebisagan. TiToeul mikrofibrilis Zafs Seesabameba 

erTi molekula dnm.  

     qromosomuli Zafebi warmoqmnian or sxvadasxvanair tipis spirals. erT- 

erTi Sedgeba advilad dasaSorebeli elementebisagan da ewodeba paranemuli 

spirali, meores, romelic Sedgeba akinZuli (gadaxlarTuli) elementebisagan-

peqtonuri. gaWimvisas is warmoqmnis e.w. relipcionur spirals, maTi 

spiralebis garCeva Znelia. 

    qromosomis ubnebi xasiaTdeba gansxvavebuli SeRebvis unariT. qromosomis 

Zlier SeRebil ubnebs ewodeba heteroqromatinuli, xolo sustad SeRebil 

raionebs-euqromatinuli. heteroqromatinuli raionebi genebs ar Seicavs, 

romlebic kontrols uweven organizmis niSnebis ganviTarebas, isini mxolod 

gavlenas axdenen maT ricxovnul gamovlinebaze.  genetikuri TvalsazrisiT 

heteroqromatinuli raionebi warmoadgens inertuls da maTi dakargva ujredis 

funqcionirebaze gavlenas ar axdens. 

    
mitozi 

 

    mitozi birTvisa da ujredis dayofis ZiriTadi xerxia. igi erTujredian 

organizmebSi uzrunvelyofs gamravlebas, xolo mravalujredianebSi zrdasa da 

ganviTarebas. 

    mcenareebSi birTvis dayofa pirvelad aRmoaCina i. Cistiakovma 1874 wels 

likopodiumisa da Svitas sporis ganviTarebis Seswavlisas. birTvis 

dayofisTanave iwyeba mTeli ujredis dayofa da warmoiqmneba axali ujredis 

kedeli. ujredis dayofis am stadias ki citokinezi ewodeba.  

    mitozis Seswavlisas mxedvelobaSi unda miviRoT, rom ujredis dayofas 

win uZRvis mosamzadebeli periodi-interfaza, rodesac iqmneba pirobebi, 
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romelic uzrunvelyofs ujredis dayofas. swored am dros birTvSi SeiniSneba 

metabolisturi procesebis maRali aqtiuroba, ris Sedegadac birTvi da 

citoplazma qmnis Tavis msgavss, damaxasiaTebeli agebulebiT da funqciebiT. 

     mitozis rTuli da kanonzomieri meqanizmi gamomuSavdeba evoluciis 

procesSi. mitozis biologiuri mniSvneloba mdgomareobs axlad warmoqmnil 

ujredebSi qromosomebis memkvidruli masalis Tanabrad ganawilebaSi. 

     mitozis ganxorcielebisaTvis aucilebel pirobas warmoadgens 

qromosomebi, romelTac reduplikaciis unari aqvs. agreTve mitozuri aparatis 

arseboba, romelic uzrunvelyofs qromosomebis polusebze gadaadgilebas. 

     interfazaSi ganasxvaveben sam periods: 1. presinTezuri-(G1), rodesac 

mimdinareobs martivi cilebis, histonebis sinTezi. 2. sinTezuri-(S) mTel 

periodSi xdeba  dnm-is sinTezi. 3. postsinTezuri-(G2), igi Seesabameba 

preprofazas. am dros ujredSi mimdinareobs ZiriTadi procesebi-qromosomebis 

reduplikacia da mitozis ganxorcielebisaTvis saWiro energiis dagroveba. 

    interfazis xangrZlivoba mcenareul da cxovelur ujredebSi cvalebadobs 

1—dan 20 sT-mde. sakuTriv mitozi xorcieldeba 1-2 da met sT-s. 

     mitozi mimdinareobs erTmaneTisagan Tvisebrivad gansxvavebul ramdenime 

fazad. TiToeuli faza amzadebs SemdgomSi gadasvlas, roca ama Tu im fazis 

gasavlelad Sesabamisi pirobebi ara aris. mitozis procesi irRveva, rac 

gavlenas axdens ujredis Semdgom ganviTarebaze. 

    ujredis dayofis mamoZravebeli Zalebia ujreduli centri da mitozuri 

aparati. 

    ujreduli centri-citoplazmuri organelia. dadgenilia, rom es organeli 

Sedgeba erTi an ori wvrili granulisagan, romelTac centriolebi Cveulebriv 

SemosazRvrulia naTeli zoniT, romelsac uwodeben centrosomebs, mis Semdeg 

ganlagebulia metad mkvrivi zona-centrosfera, romelTagan gamodian 

astrosferebi. profazaSi centriolebi miemarTebian polusebisaken, centrosoma 

garadaiqmneba wagrZelebul sxeulad-centrodesmad, saidanac warmoiqmneba 

TiTisatara. 

   ujreduli centri TviTwarmoqmnili sistemaa, romlis reproduqcia win 

uZRvis qromosomebis reproduqcias, ris gamoc es ujreduli dayofis pirveli 

aqtia.  

    ujreduli aparati ujredis mudmivi organeli araa da aramyar 

struqturas warmoadgens. mas mniSvnelovani adgili ukavia ujredis gayofaSi. 

mitozuri aparatis Camoyalibeba iwyeba profazis bolos da mTavrdeba 

metafazaSi. igi Sedgeba dayofis TiTistarasagan da qmnis Zafebis kompleqts. 

erTi kompleqtisagan yalibdeba sayrdeni Zafebi, romlebic erTmaneTTan 

akavSirebs ujredis polusebs, xolo meore kompleqtisagan yalibdeba gamwevi, 

anu qromosomuli Zafebi, romlebiTac qromosomis centromerebi mimagrebulia 

polusebTan. 

     sayrdeni Zafebi ganapirobeben TiTistaras saerTo struqturas, 

miemareTebian polusis erTi bolodan meoremde. gamwevi Zafebi uzrunvelyofen 
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qromosomebis ekvatoridan polusebisaken ganridebas, e. i. maT moZraobas 

metafazasa da anafazas dros. 

    mitozSi asxvaveben sam periods: a) reorganizaciis-moicavs profazas, 

romlis drosac interfazaSi sinTezirebuli ujreduli masalidan Sedgeba 

qromosomis struqturuli elementebi da mitozuri aparati, iSleba birTvaki 

da garsi; b) dayofis da moZraobis periodi-metafaza da anafaza; g) 

rekonstruqciis periodi, romlis drosac ujredis tipobrivi organizacia 

aRsdgeba–telofaza. 

    mitozur ciklSi gamoyofen profazis, metafazis, anafazis da telofazis 

periodebs.  

     profaza-mitozis pirveli fazaa. am fazaSi birTvi moculobaSi izrdeba, 

Semdeg ki mimdinareobs qromosomebis ganviTarebis procesi. profazis dros 

xorcieldeba ujredis birTvis struqturebis Zireuli gadajgufeba. 

qromosomebs adreul profazaSi grZeli, wvrili Zafis saxe aqvT da radganac 

isini am dros naklebad spiralur mdgomareobaSi imyofebian, ganlagebuli arian 

birTvis mTlian RruSi. TandaTan  qromosomebis spiralizaciis xarisxi 

Zlierdeba da amis meoxebiT isini xdebian kompaqturi struqturisa, rac 

uzrunvelyofs maTi moZraobis SesaZleblobas mitozis Semdeg stadiaSi. 

profazis bolos qromosomebi mokldeba, msxvildeba da gadainacvleben 

periferiebSi. profazis dasasruls gvauwyebs birTvis garsis daSla da 

birTvakis gaqroba. am dros qromosomebis spiralizacia maqsimums aRwevs. 

birTvakis gaqrobis dros misi SigTavsi gadainacvlebs Tanamgzavrian 

qromosomebSi, xolo mitozis dasasruls Tanamgzavriani qromosomebidan 

xelaxla yalibdeba birTvaki. 

    metafaza xasiaTdeba imiT, rom qromosomebi, romlebic jer kidev ar 

ganSorebulan, imyofebian polarizebuli mitozuri aparatis kontrolis qveS, 

isini Tavsdebian ekvatorul sibrtyeSi, gasayofi ujredis or poluss Soris, e. 

w. ekvatorul anu metafazur firfitaze. metafazis ganmasxvavebelia 

centromerebis zusti ganlageba erT sibrtyeSi, polusebis mkveTrad Sua 

nawilSi. mitozis am periodSi TiToeuli qromosoma warmoiqmneba maqsimalurad 

damoklebuli ori qromatidisagan, romelTa Soris naTlad Cans gaswvrivi 

xvreli. 

    Cveulebriv am fazaSi iTvlian qromosomebis ricxvs da swavloben maT 

morfologiur struqturas.  

    im dros,  rodesac Svileuli qromatidebi ganridebas iwyeben, gviani 

metafaza gadadis adreul anafazaSi. anafaza iwyeba centromerebis dayofis 

momentidan metafazaSi arsebuli wonasworeobis Zalebis darRveviT da 

mTavrdeba Svileuli qromatidebis ori mopirdapire polusisaken ganridebiT. 

jer centromerebi ubiZgeben erTmaneTs, Semdeg wevadi Zafebi mokldeba da 

qromosomebi ganeridebian erTmaneTs. sayrdeni Zafebi wydeba da TandaTan 

qromosomebi Tavs iyrian sawinaaRmdego polusebze. 
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  anafazis dasasruls, TiTistara ekvatorze mWidrovdeba da Rebulobs 

kasrisebr formas, am dros yalibdeba fragmoplasti. 

    telofaza iwyeba maSin, roca mTavrdeba qromosomebis ekvatoridan 

polusebisaken gadasvla. qromonemebi TandaTan despiralizdebian, grZeldebian 

da iseT mdgomareobas ubrundebian, rogorc hqondaT interfazaSi. 

despiralizaciis paralelurad mimdinareobs qromosomebis irgvliv Tavmoyrili 

endoplazmuri badis nivTierebebisagan axlad warmoqmnili birTvebis garsis 

aRdgena. telofazis bolos Tanamgzavriani qromosomebidan xelaxala 

formirdeba birTvaki.     

    amrigad, telofazis dasasruls warmoiqmneba ori birTvi, aRdgeba birTvis 

garsi da birTvi gadadis interfazul mdgomareobaSi. amiT mTavrdeba mitozi.  

    mitozis xangrZlivoba damokidebulia qsovilis specifikaze, ujredis 

asakze, organizmis fiziologiur aqtiurobaze da garemos pirobebze. mitozis 

ganviTarebaze moqmedebs temperatura, ganaTeba, kveba, narkotikebi da Sxamiani 

nivTierebebi. 

   
meiozi 

 

    meiozi damaxasiTebelia sqesobrivad mamravl yvela organizmisaTvis. 

termini ,,meiozi” warmomdgaria berZnuli sityvisagan ,,meiozis”, rac niSnavs 

Semcirebas. meiozis dros mimdinareobs qromosomebis ricxvis reduqcia (orjer 

Semcireba), amis gamo adre am process reduqciul dayofasac uwodebdnen. 

    am procesis arsi martivia. gametebis warmoqmnisas qromosomebis ricxvis 

orjer Semcireba aucilebelia, radagan ganayofierebis (gametebis Serwymis) 

Sedegad (zigotaSi) mimdinareobs misi gaorkeceba, Tu es gaorkeceba ar 

anazRaurdeba gametebis warmoqmnisas qromosomebis orjer SemcirebiT, maSin 

maTi ricxvi Taobidan Taobamde gaizrdeba, amitom yvela organizmisaTvis, 

romelTac axasiaTebT sqesobrivi gziT gamravleba, aucilebelia qromosomebis 

gansxvavebuli ricxviTi fazebis morigeobis aqti, e.i. haplofaza-gametofitisa 

da diplofaza sporofitisa. 

   meiozi Sedgeba erTimeoris Tanmimdevari ori dayofisagan: reduqciuli, 

romelsac Tan sdevs qromosomebis  ricxvis orjer Semcireba da ekvaciuri, 

romelic aseve mimdinareobs, rogorc Cveulebrivi mitozi. meiozis ciklis 

Tanmimdevar fazebs aRniSnaven: reduqciuls I-iT, xolo ekvaciurs II-iT. 

    meiozi iwyeba reduqciuli dayofis profaza I-iT. igi Sedgeba xuTi 

stadiisagan: leptonema, zigonema, paqinema, diplonema, diakinezi. 

    l e p t o n e m a-qromosomebi am fazis dasawyisSi wvrili, grZeli da 

Znelad gasarCevia. TandaTan qromosomebi erTmaneTisagan mkveTrad gansxvavdebian. 

adreul leptonemaSi qromatinuli Zafebi birTvis mTlian areSi uwesrigodaa 

gabneuli. leptonemas dasasruls iwyeba am Zafebis paraleleurad ganlageba. 

    z i g o n e m a-iwyeba homologiuri (homologiuri-iseTi wyvili 

qromosomaa, sadac erTi miRebulia, kvercxujredidan, xolo meore–spermidan), 
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qromatinuli Zafebis wyviladi ganlagebiT, e. i. xdeba koniugacia, ris  

Sedegadac miiReba bivalentebi, am dros Qqromosomebi SeiZleba SeerTdnen 

TavianTi polarizebuli boloebiT, maSin koniugacia xorcieldeba mTeli 

sigrZiT an SeerTdebian calkeuli ubnebiT. koniugacia gamoirCeva 

gansakuTrebuli sizustiT da specifikurobiT. zigonemas dasasruls iwyeba 

qromosomaTa spiralizacia. 

    p a q i n e m a-qromosomebis spiralizacia Zlierdeba, isini mokldeba da 

msxvildeba. spiralizacias Tan sdevs homologi qromosomebis 

urTierTgadagrexa, gadajvaredineba, rasac krosingoveri ewodeba. krosingoveris 

Sedegad qromatidebs Soris mimdinareobs ubnebis urTierTgacvla, segmentebis 

Serwyma. amas didi mniSvneloba aqvs maTi genetikuri daxasiaTebisaTvis. igi 

iwvevs Rrma gardaqmnebs. krosingoveris meoxebiT xelsayreli pirobebi iqmneba-

SejvarebiT TaobebSi miRebuli iqnes mravalferovani genetikuri masala. 

    d i p l o n e m a-grZeldeba qromosomebis Semokleba da gamsxvileba. 

centromerebi iwyeben ukugdebas, am dros qromatidebi, romlebic mTel 

sigrZezea SeerTebuli, erTmaneTs Sordebian da zog adgilas rCeba SeerTebuli, 

SeerTebis adgilebs qiazmebi ewodeba. qiazmebis ricxvi damokidebulia 

qromatidebis sigrZeze da spiralizaciis xarisxze. TviT qiazmebis raodenoba 

uzrunvelyofs krosingovers. rac metia qiazma, miT meti axali niSan-Tviseba 

warmoiqmneba. 

   d i a k i n e z i-bivalentebi maqsimalurad mokldeba, birTvaki mcirdeba da 

bolos qreba. TandaTan bivalentebi lagdeba birTvis periferiebSi, 

spiralizacia aRwevs maqsimums da iSleba birTvis garsi.  

    metafaza I-formirdeba mitozuri aparati, romlis ZiriTadi elementia 

TiTistara da qromosomebi lagdebian TiTistaris ekvatorze. homologiuri 

qromosomebi orientirebulia ise, rom bivalentis erTi qromosomis centromeri 

mimarTulia erTi polusisaken, xolo meore–meore polusisaken. amasTanave, 

centromerebi erTmaneTs Zlier ubiZgeben, gansxvavebiT mitozisa. meiozSi 

dayofis erTeuls warmoadgens ara qromatida, aramed qromosoma, amitom 

dayofis erTeulis orjer gamsxvileba iwvevs qromosomebis ricxvis orjer 

Semcirebas. 

    anafaza I- homologi qromosomebisagan Semdgari bivalentebi calkevdebian, 

erTmaneTs ubiZgeben da sxvadasxva polusisaken miemarTebian. anafazur 

qromosomebs sxadasxva forma aqvT, rac damokidebulia maTi centromerebis 

mdgomareobaze. anafazaSi ganSorebis Semdeg mdedrobiT da mamrobiT 

qromosomaTa  Semadgenloba gansxvavdeba sawyisisagan, radgan gadajvaredinebisas 

homologiuri qromatidebi ubnebs icvlian.  

    telofaza I-qromosomebi Tavs iyrian sawinaaRmdego polusebze. 

qromosomebi garkveuli droiT kondensirebul mdgomareobaSia da inarCuneben 

TavianT morfologiur Tvisebebs, amis Semdeg iwyeba Semoklebuli interkinezi 

(or dayofas Soris mosvenebis periods interkinezi ewodeba). zogierT  
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mcenareebSi interkinezi gaxangrZlivebulia da am dros xdeba qromosomebis 

despiralizacia. 

    telofaza I-is bolos miiReba erT ujredSi ori birTvi, romelic 

gamoyofilia tixriT, maT meiozis diada ewodeba. diadis TiToeul ujredSi 

qromosomebis ricxvi gansxvavebulia (haploiduria). 

    profaza II. meiozis meore dayofa mimdinareobs swrafad. pirveli dayofis 

Semdeg birTvebi momzadebulia. mokle profaza II-is Semdeg swrafad yalibdeba 

TiTistara da iwyeba metafaza II. qromosomebi, romlebic Sedgebian ori 

gancalkevebuli qromatidisagan da SeerTebulia centromerebiT, lagdebian 

TiTistaras ekvatorze. metafaza II-is bolos TiToeuli qromosomis 

qromatidebis SemaerTebeli centromerebi calkevdebian da ori Svileuli 

qromatidi swrafad ganeridebian sawinaaRmdego polusebisaken. am stadias 

ewodeba anafaza II. 

    anafaza II. radgan meiozis dayofis dros qromosomebis sigrZivi naxevrebi 

(qromatidebi) ganeridebian erTmaneTs, telofaza II-Si warmoqmnili oTxi 

birTvidan TiToeulSi xvdeba sawyisi Qqromosomis erTi Qqromatida, amgvarad, 

TiToeuli es oTxi birTvi Seicavs qromosomebis haloidur ricxvs, amave dros 

TiToeuli qromosoma warmodgenilia erT egzemplarad. 

    telofaza II-qromosomebi despiralizebulia, warmoiqmneba Svileuli 

birTvebi da Caisaxeba ujreduli tixari. es procesi diadis yovel ujredSi 

mimdinareobs sinqronulad. amrigad, TiToeuli mikro da megasporis dediseuli 

ujredi. meiozis ori dayofis Sedegad warmoiqmneba oTxi spora qromosomebis 

haploiduri ricxviT. amas meiozis tetrada ewodeba. 

 
gamravlebis tipebi 

 

    erTujredian da mravalujredian organizmTa gamravlebis yvela saxes 

safuZvlad udevs universaluri procesi-ujredis gayofa, romlebic 

erTmaneTisagan gansxvavdebian. vegetatiuri gamravlebis dros erTi ujredi 

iyofa or an met Svileul ujredad, romelTagan TiToeuli maTgani mTeli 

organizmis wamoqmnisunariania. sqesobrivi gamravlebis dros, rogorc wesi, 

gametebi (sasqeso ujredebi) ganayofierebis Sedegad SeerTdebian da sawyiss 

aZleven erT ujreds, romelsac ewodeba Zigota.    

     yvela cxovels, mcenares da mikroorganizms, axasiaTebs gamravlebis esa 

Tu is xerxi, zogierT organizms sasicocxlo ciklSi aqvs gamravlebis orive 

xerxi. vegetatiur gamravlebas safuZvlad udevs ujredis gayofis procesi. 

amis Sedegad warmoSobili organizmebi mSoblebis msgavsni arian, vegetatiuri 

gamravleba xSiria mcenareTa samyaroSi, xolo cxovelTa da umaRles mcenareTa 

umravlesoba mravldeba sqesobrivi gziT. sqesobrivi gamravleba warmoiSva 

evoluciis Sedegad, rogorc reproduqciis umaRlesi forma. 

   mravalujrediani organizmis warmoqmnisas, warmoiSva agreTve qsovilebis 

specializacia, mag. somaturi qsovilebi (kunTovani, nervuli, SemaerTebeli da 
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sxv.), moxda gamxoloeba sasqeso, anu generatiuli qsovilis, somaturma 

qsovilebma SeiZines sxvadsxva fiziologiuri funqcia, romelic uzrunvelyofs 

organizmis zrdas, ganviTarebasa da cxovelqmedebas.  

    sqesobrivi gamravleba ufro progresulia da ufro meti xarisxiT 

uzrunvelyofs organizmTa Seguebulobas garemo pirobebisadmi, izrdeba 

STamomavalTa raodenoba da misi memkvidruli cvalebadoba, romelic aadvilebs 

ufro Seguebuli formebis SerCevas. vegetatiuri gamravlebis dros 

STamomavalTa memkvidruli nairgvaroba SezRudulia, radgan STamomavalni 

genetikurad identurebia. 

    sqesobrivi gamravlebis gansakuTrebul formas warmoadgens parTenogenezi, 

anu qalwulebrivi gamravleba. parTenogenezis dros axali organizmi 

warmoiqmneba gaunayofierebeli kvercxidan. mcenareebSi Canasaxi viTardeba 

sasqeso ujredebis Serwymis gareSe, gamravlebis aseT wess ewodeba apomiqsisi. 
 

mcenareTa Taobebis morigeoba 
 

   umaRles mcenareTa gamravlebisas SeiniSneba sqesobrivi da usqeso TaobaTa 

morigeoba. maTi ganviTarebis cikli Sedgeba ori fazisagan: diploiduri anu 

sporofitis faza da haploiduri anu gametofitis faza. dipolidur fazaSi, 

ujredis birTvSi qromosomebi orjer metia (2n), vidre haploidurSi (n). 
diploiduri faza moicavs gametebis Serwymidan meiozamde ganviTarebisas mTel 

periods. haploiduri faza dakavSirebulia mxolod gametebis arsebobasTan, is 

grZeldeba meiozidan gametebis Sewymamde. yvela umaRles mcenareebSi da 

zogierT wyalmcenareSi da sokoSi diploiduri faza moicavs Zigotas da yvela 

ujreds, romelic misgan warmoiSoba mitozis gziT. hapoloiduri faza am 

mcenareebSi moicavs reproduqtiuli organoebis sporebis ujredebs, romelic 

warmoSobilia meiozis Semdeg da Semdeg iyofa mitozurad. diploidur Taobas, 

romelic warmoqmnis sporebs, ewodeba sporofiti, xolo haploiduri, romlis 

drosac warmoiqmneba gametebi-gametofitebi.  

    farulTeslovan mcenareebSi sasqeso ujredebi (mikrosporebi da 

megasporebi) warmoiqmneba samtvreebSi da yvavilis TeslkvirtSi. yvavilis 

samtvreSi mikrosporis warmoqmnis process ewodeba mikrosporogenezi, xolo 

naskvis TeslkvirtSi megasporis warmoqmnas-megasporogenezi. 

    mcenareebSi mikrosporis da megasporis warmoqmniT mTavrdeba sporofitis 

diploiduri faza da iwyeba gametofitis haploiduri faza, romelic Tavis 

mxriv axorcielebs samtvreebSi mtvris marcvlebis da naskvSi Canasaxis parkis 

ganviTarebas. mtvris marcvlidan mamrobiTi gametis (spermia) da Canasaxis 

parkSi mdedrobiTi gametis (kvercxujredis) formireba mimdinareobs procesis 

Sedegad, romelsac gametogenezi ewodeba.   
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mikrosporogenezi da mamrobiTi gametofitis  
ganviTareba 

 

    mcenareebSi mamrobiTi generatiuli organo-mtviana warmoiqmneba yvavilis 

kvirtidan. mtvriana Sedgeba samtvreebisagan da mtvrianas Zafisagan. 

ganviTarebul samtvres oTxi frTa aqvs. TiToeul frTaSi isaxeba  samtvre 

bude, e. w. mikrosporangiumi. samtvre budes Semadgeneli ujredebi 

gaZlierebulad iyofa da warmoqmnian sporogenul qsovils, romelsac uwodeben 

samtvres arqesporiums. es ujredebi arqesporiumis pirveladi ujredis 

saxelwodebas atareben, ganicdian erT an ramodenime dayofas da TiToeuli 

ujredidan warmoiqmneba garedan epidermisis mosazRvre kedlispira da Sinagani 

meoradi arqesporiumis ujredebi, romelic SemdgomSi gardaiqmneba mikrosporas 

deda ujredad. deda ujredidan formirdeba mikrospora da am process 

mirkosporogenezi ewodeba. mikrosporogenezis dros xorcieldeba meiozi, 

romelic Sedgeba ori dayofisagan (I da II dayofa), ris Sedegadac warmoiqmneba  

mikrosporas tetradebi, saidanac SemdegSi viTardeba  mamrobiTi gametebi, 

romelsac axasiaTebs qromosomebis haploiduri ricxvi. deda ujredis gardaqmna 

mikrosporis tetradad farulTeslian mcenareebSi sxvadasxvanairad 

mimdinareobs. amJamad dadgenilia mikrosporas tetradebis warmoSobis sami 

tipi: suqcesiuli (Tanmimdevruli), Sualeduri da simulanturi (erTdrouli). 

erTlebnian mcenareebSi sWarbobs suqcesiuli tipiT tetradis ganviTareba, 

xolo orlebnianebSi-simulanturi, magaram aris gamonaklisic.  

    deda ujredis garsis gaxsnamde mikrosporis garSemo warmoqmnas iwyebs 

sakuTro garsi-ekzina (gareTa) da intina (SigniTa) da mikrospora mtvris 

marcvlad gadaiqceva. mtvris marcvali dasawyisSi sqelcitoplazmiania: birTvi 

ujredis centrSia da naTlad araa gamosaxuli vakuolizacia. 

    mtvris marcvlis Semdegi cvlilebebi, romlebic iwveven mamrobiTi gametis 

warmoqmnas, xorcieldeba spermiogenezis procesSi. yvavilis gaSlamde ramdenime 

dRiT adre iwyeba  pirveladi birTvis dayofa. Cveulebrivi mitozisagan 

gansxvavebiT, metafazaSi TiTistaras Casaxva sxvadasxva polusze 

araerTdroulad mimdinareobs. erTi polusis ujredis  kedelTan, sadac mcire 

raodenobiTaaa citoplazma, nel-nela viTardeba generatiuli birTvi, xolo mis 

mopirdapire polusze citoplazma mniSvnelovani raodenobiTaa da viTardeba 

vegetatiuri birTvi. metafazaSi warmoqmnili TiTistaris asimetruloba iwvevs 

sxvadasxva zomis birTvebis miRebas. 

     mtvris marcvalSi pirveli birTvis dayofis procesi mTavrdeba 

citokineziT, romlis Sedegadac warmoiqmneba ori ujredi: 1. vegetatiuri 

ujredi, romelic didi formisaa, Sedgeba msxvili, mrgvali, Ffxvieri 

birTvisagan, msxvili birTvisagan da Txevadi vakuolizebuli citoplazmiT. 

masSi gvxvdeba aminoplastebi, mitoqondriebi, goljis kompleqsi da datotvili 

endoplazmuri bade. 2. generaciuli ujredi  patara zomisaa mkvrivi birTviT, 

mdidari dnm-iT, sqelcitoplazmiani maRali Semcvelobis rnm-iT. masSi sustad 
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ganviTarebulia endoplazmuri bade, aqvs ribosomebi, mitoqondriebi da goljis 

kompleqsi. 

    mtvris marcvlis ganviTarebis Semdgom etapze generaciuli ujredi iyofa 

da warmoiqmneba ori sperma, qromosomebis haploiduri anawyobiT. zogierT 

farulTeslovan mcenareTa mamrobiTi gametofitis gaformeba mTavrdeba samtvre 

milSi zogSi-mtvris marcvalSi.  ufro xSirad spermebis ganviTareba, e. w. 

spermiogenezi mimdinareobs mtvris marcvlis gaRivebisas samtvre milSi. 

   mtvris marcvlis ganviTarebaze Zalian moqmedebs dabali temperatura, 

haeris da niadagis simSrale, sakvebi bivTierebebis nakleboba da 

fitoperiodisadmi araxelsayreli pirobebi. 

 
megasporogenezi da mdedrobiTi gametofitis ganviTareba 

 

    farulTesliani mcenareebis mdedrobiT organos warmoadgens butko, 

romelic Sedgeba: dingis, svetisa da naskvisagan. Teslkvirtis Casaxvis adgili 

atarebs lancetis saxelwodebas, SemdegSi Teslkvirtis borcvakebi Zlier 

izrdeba da viTardeba. am borcvakebis wveridan warmoiqmneba Tesl-kvirtis 

centraluri nawili-nucelusis saxelwodebiT, xolo qveda nawilidan 

Teslsajdomi.  

    nucelusis ujredebis gverdebze Caisaxeba borcvakebi da Teslkvirtis 

safari, romelic viTardeba da ewodeba intergumentebi. intergumentebis 

raodenobis mixedviT arCeven erTsafarian da orsafarian Teskvirts, zogjer 

intergumentebi sruliad ar viTardeba. 

     farulTeslovan mcenareTa umravlesobis Teslkvirtis wverTan 

intergumentebi erTmaneTs ar ekvris da warmoqmnian mils, romelsac 

Teslsavali, anu mikropile ewodeba, saidanac SemdgomSi TeslkvirtSi da 

Canasaxis parkSi Caizrdeba mtvris mili. Teslkvirtis qveda nawili mikrulia 

Teslis yunwze, romelsac uwodeben qalaZas. 

    nucelusis qsovilis erT-erTi fenidan Caisaxeba e.w. Teslkvirtis 

arqesporaluri ujredi, romelic ar iyofa da Zlier izrdeba, matulobs 

moculobaSi, birTvi didia da citoplazma sqeli. arqesporiumis ujredi 

ganicdis dayofas da formirdeba megasporis deda ujredi, romelic meiozis 

ori dayofis gziT gvaZlevs oTx megasporas. am porcess megasporogenezi 

ewodeba. 

   megasporis oTxi ujredidadn sami ganicdis samjerad mitozur dayofas, 

saidanac Canasaxis parkSi miiReba jer ori, Semdeg oTxi da rva birTvi. 

Canasaxis parkSi birTvis dayofas Tan sdevs maTi polusebisaken ganSoreba da 

centraluri vakuolis warmoqmna. amitom mesame dayofis Semdeg mikropilarul 

nawilSi Tavsdeba oTxi ujredi, romlebsac sinergidebi ewodeba. SemdegSi erTi 

sinergidi gadainacvlebs Canasaxis parkis centrisaken, xolo erTi gaizrdeba, 

gamsxvildeba, Rebulobs msxlisebr formas da gadaiqceva kvercxujredad, 

romelic moTavsebulia sinergidebs Soris. mikropiles mxares moTavsebuli ori 
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sinergidi da erTi kvercxujredi qmnis sakvercxe aparats. qalaZur nawilSi 

moTavsebul oTx ujreds ewodeba antipodebi. aqedan erTi antipodi 

gadainacvlebs Canasaxis parkis centrisaken, xolo darCenili sami zogierT 

mcenareSi ganicdis dayofas da miiReba eqvsi, Tormeti, ocdaTormeti an meti 

antipodi.  

    polaruli birTvebi erTmaneTs erwymian da warmoqmnian meorad, anu 

centralur birTvs. Canasaxis parkSi meoradi, anu centraluri birTvi 

qromosomebis diploidur ricxvs atarebs, xolo antipodebi, sinergidebi da 

kvercxujredi atarebs qromosomebis haploidur ricxvs. amrigad, momwifebuli 

Canasaxis parkSi Svidi ujredia: ori sinergidi, erTi kvercxujredi, sami 

antipodi da erTi centraluri ujredi. 

 
ganayofiereba 

 
     

     mcenareTa ganayofiereba rTuli fiziologiuri procesia da Sedgeba rigi 

Tanmimdevruli etapebisagan: 1. damtverianeba; 2. mtvris milis gaRiveba; 3. 

gametebis Serwyma (gansakuTrebiT rTulia gametebis Serwyma). 

    mtvrianebis momwifebis Semdeg, samtvre parki skdeba da mtvris marcvlebi 

eyreba butkos dings. am ukanasknelze mtvris marcvlebis damagreba xdeba 

ekzinas saSualebiT. dingi danakvTuli an amoburculia, romelzedac gabneulia 

jirkvlovani bewvebi da gamoyofen mtvris damamagrebel mwebav nivTierebas 

(sekretors). amis gamo mtvris marcvali iwyebs gaRivebas. adreul fazaSi 

mtvris mili ZiriTadad izrdeba da viTardeba. mis gaRivebaSi did rols 

asrulebs mtvrisa da butkos mier gamoyofili zrdis hormonebi. TandaTan 

intinas saSualebiT warmoiqmneba mtvris mili, romelic Caizrdeba Canasaxis 

parkSi. Canasaxis parkSi mtvris milis Cazrdis sami tipi arsebobs: porogamia, 

rodesac mtvris mili gaivlis mikropiles; mezogamia, rodesac mtvris mili 

Caizrdeba kedlis gavliT; qalaZogamia, rodesac mtvris marcvali Canasaxis 

parkSi xvdeba qalaZis mxridan. 

   mtvris milSi generaciuli ujredi iyofa da miiReba ori sperma, ase, rom 

naskvSi Canergvis momentSi spermebi ukve formirebulia. 

    gaRivebuli mtvris marcvlis mili moxvdeba ra Canasaxis parkSi, CaeRvreba 

erT-erT sinergidSi, romlis SigTavsi aRwevs sakvercxe aparatis zonaSi, 

Cveulebriv kvercxujredisa da centraluri ujredis xvrels Soris. Semdeg 

erTi sperma SeiWreba kvercxujredSi da mis birTvs Seerwymeba, xolo meore 

sperma Seerwymeba centraluri ujredis birTvs. 

    ganayofierebul kvercxujredSi aRdgeba qromosomaTa diploiduri ricxvi 

da warmoiqmneba Canasaxi (kvercxujredi nX sperma n= zigota 2n), xolo 

centraluri ujredis birTvis ganayofierebiT miiReba endospermi, sadac 

qromosomuli anawyobi triploiduria (sinergidi  n+ antipodi  n X sperma  n= 
endospermi 3n). 
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    ormagi ganayofiereba axasiaTebs farulTeslovan mcenareTa yvela 

sistematikur jgufs.   
 

 

 

 
 

 

 

 

 
memkvidruli kanonzomierebani Sidasaxeobrivi  

Sejvarebis dros 

 

    uxsovari droidan ainteresebdaT adamianebs memkvidruli kanonzomierebani. 

yoveli cocxali organizmi aRWurvilia TvisebiT-gadasces momdevno Taobas 

winaprebisagan miRebuli niSan-Tvisebebi da ganviTarebis specifikuri 

Taviseburebani filosofos Teofrastes, jer kidev Cvens welTaRicxvamde 

aocebda Tu rogor xdeba is, rom qers davTesavT da qeri amodis. darvini 

memkvidreobas bunebis saocrebas uwodebda. 

    memkvidreobis ZiriTad kanonzomierebaTa Seswavlis pirveli cdebi 

dakavSirebulia Cex mecnierTan gregor mendelTan. g. mendelma kvlevis obieqtad 

airCia barda da 1856 wlidan 1863 wlamde awarmoebda calkeuli, mkveTrad 

gansxvavebuli (alternatiuli) niSnebis memkvidreobis Seswavlas. 

 
genetikuri analizis meTodi 

 

   genetikuri analizi niSnavs memkvidreobisa da cvalebadobis 

kanonzomierebaTa dadgenas iseT hibridebSi, romlebic miRebulia mkveTrad 

gansxvavebuli memkvidreobiTi niSnebis mqone mSoblebis SejvarebiT. mcenareTa 

da cxovelTa memkvidreobiT gansxvavebuli organizmebis SejvarebiT vRebulobT 

hibridul organizms, anu hibrids (hibridi niSnavs narevs). genetikuri analizi, 
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romelic mendelma Seavso memkvidrul kanonzomierebaTa Seswavlis Sedegad, 

Tanamedrove genetikis erT-erTi ZiriTadi da specifikuri meTodia. 

   mendeli hibridologiuri analizis (genetikuri analizis) Casatareblad 

moiTxovda Semdegi pirobebis dacvas: 

   1. Sesajvarebeli mSobeli formebi unda xasiaTdebodes mkveTrad 

gansxvavebuli (alternatiuli) niSnebiT. mag. wiTeli da TeTri yvavili, 

mrgvali da danaoWebuli marcvlis zedapiri, fxiani da ufxo xorbali, maRali 

da dabali da sxv. 

   2. mSobel formebSi yuradReba unda mivaqcioT mxolod im niSnebs, 

romelsac vswavlobT, sxva niSnebs yuradReba ar eqceva. 

    3. yoveli momdevno Taoba unda aRizardos TviTdamtverviT 

(izolirebulad). 

    4. aucilebelia miRebuli eqsperimentuli masalis zusti maTematikuri 

gaangariSeba. garda aRniSnulisa, mendeli Tvlida, rom ori-sami wlis manZilze 

saWiroa mSobel formebSi SeviswavloT saanalizo niSnebi. niSani, romelic 

garemos zemoqmedebiT icvleba, saanalizod ar gamodgeba. mSobeli formebi unda 

xasiaTdebodes konstanturi niSnebiT. 

    genetikuri analizis meTodiT mendelma daadgina, memkvidreobis rigi 

kanonzomierebani Sidasaxeobrivi Sejvarebis dros, romelic Tanamedrove 

genetikis safuZveli gaxda.  

    genetikuri analizis Casatareblad SemoRebulia aRniSvnebi, mSobel 

formebs aRniSnaven asoTi-P (parents-mSobeli), mdedrobiT formebs niSniT ♀ 
(veneras sarke), mamrobiT formas ♂(marsis fari da Subi), Sejvarebas X, 

hibridul Taobas asoTi-F (filialis-Svileuli), TaobaTa morigeobas–cifr-indeqsiT, 
mag: F1 pirveli Taoba,  F2 meore Taoba da a.S.   
 

monohibriduli Sejvareba 

 

    monohibriduli iseTi Sejvarebaa, rodesac Sesajvarebel mSobel formebSi 

saanalizod viRebT erT gansxvavebul niSans. mendeli saanalizod iRebda 

bardas, romelsac hqonda yvavilis wiTeli da TeTri Seferva. man naxa, rom 

wiTelyvaviliani da TeTryvaviliani bardis SejvarebiT pirvel TaobaSi miiReba 

mcenareebi-mxolod wiTeli feris yvavilebiT. cdis ramdenjerme gameorebis 

Semdeg man Camoayaliba ZiriTadi kanonzomiereba-pirveli Taobis mcenareTa 

erTgvarovnebis wesi.  

    mendeli swavlobda ra aRniSnul movlenas, SeniSana, rom yvavilis wiTeli 

feri pirvel TaobaSi gamovlinda, xolo TeTri ara. niSans, romelic 

gamovlinda, gabatonebuli anu dominanturi uwoda, xolo romelic CaixSo 

recesiuli. dominanturi niSani aRiniSneba-A asoTi, xolo recesiuli–a asoTi. 
pirveli Taobis mcenareTa TviTdamtverviT meore TaobaSi mendelma naxa, rom 

mcenareebs hqondaT rogorc wiTeli ise TeTri Sefervis yvavilebi. 

gamoiangariSa ra ferTa gamomJRavnebis genetikuri Zala, yovel sam wiTel 
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yvavilze modioda erTi wili TeTri yvavilebisa, yovelive zemoT aRniSnuli 

SeiZleba Caiweros Semdegnairad: ♀ 
A

AA ♂ 1FAa
a

aa
  

    meore TaobaSi TviTdamtverviT  miiReba Aa X Aa, gametebi iqneba A da a. 
mivmarToT penetis cxrils (cxr. 1). penetis cxrilSi erT mxares iwereba 

dedis gametebi, meore mxares mamis gametebi. 

   c x r i l i 1  
  A     a 
AA Aa

Aa aa 

♀ 
A 
 
a 
♂ 

   cxrilidan Cans, rom sami wili mcenareebisa (AA, 1Aa, 1aA) Seicavs 

dominantur niSans da amitom wiTelyvaviliania, xolo erTi wili (aa) 
warmodgenilia recesivebiT da TeTryvaviliania. mendelma aseTive Sedegebi 

miiRo yvela sxva SemTxvevaSic, mag. marcvlis yviTeli da mwvane Seferva, 

marcvlis gluvi da danaoWebuli zedapiri da sxv. mendelma dominanturi da 

recesiuli niSnis aseT kanonzomierebas hibridul mcenareTa meore TaobaSi 

daTiSvis kanoni uwoda. 

    pirveli Taobis mcenareebis erTgvarovnebis wesis da meore Taobis 

daTiSvis kanonis asaxsnelad g, mendelma SemoiRo e. w. gametaTa siwmindis 

hipoTeza. amis mixedviT TiToeuli niSnis ganviTareba ganisazRvreba faqtoriT 

(dRes mas genebs vuwodebT) wiTeli-doninanturi niSniT (A), xolo TeTri 

recesiuli (a). hibridSi gametebi erTmaneTs ki ar Seerevian, aramed Seerwymian 
da TaobebSi xalasad gamovlindebian. pirveli Taobis mcenareebSi TeTri 

Seferva ki ar daikarga, aramed Seinaxa da meore TaobaSi gamovlinda iseTive 

saxiT, rogoric iyo mSobel formaSi. eqsprimentuli monacemebiT dRes 

dadgenilia, rom hibridul TaobaSi gacilebiT rTuli procesebi mimdinareobs 

da romelime mSoblisadmi msgavseba ar miiReba.   

    g. mendelma gamoiangariSa ra meore TaobaSi hibridul mcenareTa feris 

gamomJRavnebis Zala, naxa, rom yovel sam wil wiTelyvavilian mcenareze 

modioda erTi wili TeTryvaviliani mcenare, e. i. DdaTiSva Seesabameba3:1-s. 

aRniSnuli daTiSva Catarebulia garegnuli Sexedulebis mixedviT, magaram 

cxrilidan Cans, rom wiTelyvavilian mcenareTa Soris aris gansxvavebac (Aa an 
AA), e. i. Sinagani bunebiT es organizmebi gansxvavebulia. imisaTvis, rom 

ganvasxvavoT mcenareTa garegani da Sinagani buneba, SemoRebulia terminebi-

genotipi da fenotipi. 

   g e n o t i p i  organizmis Sinagan niSan-TvisebaTa (qromosomaTa) 

erTobliobaa, romelic mas gansazRvravs. 

   f e n o t i p i  es aris organizmis garegnuli Sexeduleba am momentSi, 

romelic ganpirobebulia genotipiT da garemo pirobebis urTierTgavleniT 

(terminebi: genotipi, fenotipi SemoiRo danielma genetikosma iohansenma). 
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   Tu fenotipuri daTiSva aris 3:1 (1AA:2Aa:1aa), genotipuri daTiSva iqneba 
1:2:1 (1AA:2Aa:1aa). mendelma daamtkica, rom meore Taobis mcenareTa mesame 

TaobaSi aRzrdiT, nawili mcenareebisa iseTsave Taobas iZleva, rogorc 

TviTonaa, xolo nawili iseve iTiSeba, rogorc pirveli Taobis mcenare, e.i. 

nawili mcenareebisa hibriduli bunebiT xasiaTdeba, nawili ki ara. mcenareTa 

bunebis gansasxvaveblad SemoRebulia termini heterozigota, homozigota.  

   h e t e r o z i g o t u l i  iseTi organizmia, romelic gansxavebuli 

qromosomuli anawyobiT xasiaTdeba da TaobaSi daiTiSeba (mag. Aa). 
   h o m o z i g o t u r i iseTi organizmia, romelic erTnairi 

qromosomuli anawyobiT xasiaTdeba da TaobaSi ar daiTiSeba (mag. AA an aa). 
    g. mendelma monohibriduli Sejvarebis dros mogvca ori ZiriTadi 

debuleba: 1. niSnebi ganisazRvreba samemkvidreo faqtorebiT (genebiT) da 

gadaecema Taobas sasqeso ujredebis meSveobiT. 2. niSnebi ki ar ikargeba, aramed 

inaxeba da Semdgom TaobebSi gamovlindeba iseTive saxiT, rogoric iyo mSobel 

formebSi. 

 

 
reciproknuli, maanalizirebeli da aRmavali 

 Sejvareba 
 

    monohibriduli Sejvarebis dros wiTelyvavilian organizms viRebT 

mdedrad, xolo TeTryvavilians-mamrad, aseT Sejvarebas ewodeba pirdapiri, Tu 

mSoblebs SeucvliT adgils daTeTryvavilians aviRebT mdedrad, xolo 

wiTelyvavilians-mamrad, miviRebT Sebrunebul Sejvarebas. orive Sejvarebas 

erTad ewodeba reciproknuli najvari.  

♀AA+♂aa pirdapiri 
                                         ♀aa+♂AA Sebrunebuli     reciproknuli 

   Tanamdrove genetikur–seleqciur muSaobaSi dadgenilia, rom pirdapiri da 

Sebrunebuli SejvarebiT miiReba mkveTrad gansxvavebuli Sedegebi. es movlena 

gamowveulia imiT, rom ganayofierebis dros  monawileobs mdedrobiTi formis 

rogorc citoplazma, ise birTvi, mamrobiTi formis mxolod birTvi da Zigotas 

formireba xdeba deda organizmSi. 

   Tu pirveli Taobis hibridul formas SevujvarebT recesiuli niSnis 

matarebel mSobels, miviRebT maanalizebel (analizur) Sejvarebas (AaXaa 
maanalizebeli Sejvareba) (cxr. 2). 

c x r i l i 2 
 ♀       A     a 

Aa aa a 
 
a Aa aa 

 
2:2 

 
1:1 

  ♂ 
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cxrilidan Cans, rom yovel or wil wiTelyvavilian mcenareze modis ori 

wili TeTryvaviliani mcenareebisa, e. i. daTiSvaa 2:2, anu 1:1. roca 

maanalizebeli Sejvarebis dros miviRebT daTiSvas 1:1-Tan an masTan axlos, 

vambobT, rom SejvarebaSi monawileobs heterozigotuli organizmi. maSasadame, 

gavarkvieT hibridis genetikuri struqtura, amitom maanalizebeli Sejvareba 

gamoiyeneba genetikur kvlevaSi. 

   Tu pirveli Taobis hibridul mcenares SevujvarebT dominanturi niSnis 

matarebel mSobels, miviRebT aRmaval, anu bekrosul Sejvarebas (AaXAA 
bekrosi) (cxr.3).  

c x r i l i 3 
♀       A     a 

AA AaA 
 

A AA Aa

 
4:0 

 
 

  ♂ 
    cxrilidan Cans, rom bekrosuli Sejvarebis dros yvela mcenare erTnairi 

Sefervisaa da daTiSvas adgili ara aqvs. aRmavali Sejvareba hibridis 

genetikuri struqturis gasarkvevad ar gamogvadgeba. aRmaval bekrosul 

Sejvarebas gamoiyeneben seleqciur kvlevaSi, roca undaT dominanturi niSnis 

gaZliereba an misi homozigotur  mdgomareobaSi gadayvana. 

 
 

dihibriduli Sejvareba 
 

   dihibriduli iseTi Sejvarebaa, roca Sesajvarebel mSobel formebSi 

saanalizod viRebT or gansxvavebul niSans, mag. marcvlis feri da forma 

(bardaSi), TavTavis feri da fxianoba (xorbalSi), mcenaris simaRle da 

yvavilis Seferva (bardaSi) da sxv.  

   g. mendelma saanalizod aiRo barda, romelsac hqonda marcvlis yviTeli da 

mwvane feri, gluvi da danaoWebuli forma, yviTeli feri dominanturia (A), 
xolo mwvane (a). aseve, marcvlis gluvi zedapiri dominanturia (B), xolo 

danaoWebuli-recesiuli (b). mSobeli formebi SeiZleba CavweroT: AABB da 
aabb. SejvarebiT pirvel TaobaSi miviRebT: 

AaBb
ab

aabb
X

AB

AABB
   yviTeli da gluvi 

meore TaobaSi TviTdamtverviT miviRebT AaBbXAaBb. 
   gamovweroT gametebi. gameta ise unda gamoiweros, rom yvela niSani 

Sediodes qromosomebis haploiduri anawyobiT. maSin dedis gametebi iqneba: 
AB;Ab, aB;ab. mamis gametebi igivea, radagn gvaqvs TviTdamtverva. vnaxoT penetis 
cxrili (cxr.4). 

c x r i l i 4 
              AB                     Ab                   aB                       ab 
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     AB       A 

 

    
     Ab 
 

 
     aB 
          
 
           ab 

     cxrilis analizi gviCvenebs, rom 9 nawili mcenareebisa warmodgenilia 

orive dominanturi niSniT (A da B) da yviTeli da gluvia.  3 nawili iqneba A 
dominanturi niSniT da b recesiuli niSniT da yviTeli da danaoWebulia. sami 

nawili B dominanturi niSniT da a recesiuli niSniT da mcenareebi mwvane da 

gluvia, erTi nawili mcenareebisa warmodgenilia orive recesiuli niSniT (a da 
b) da mcenareebi mwvane da danaoWebulia. dihibriduli daTiSvis dros miviReT 

fenotipuri daTiSva: 9:3:3:1. genotipuri daTiSva gacilebiT rTulia, miviRebT 

9 klass SefardebiT: 1:2:2:1:4:1:2:2:1.  

    Tu cxrilis mixedviT movaxdenT daTiSvas TiToeuli niSnis mixedviT, 

vnaxavT, rom yovel Tormet wil yviTel marcvalze modis oTxi wili mwvane 

Sefervis marcvali, 12 wil gluv marcvalze-4 wili danaoWebulzedapiriani 

marcvali, daTiSva 12:4 igivea, rac 3:1. amiT g. mendelma daadgina genebis 

damoukideblad ganawilebis kanoni. (nax.1) 
 

 
nax.1 dihibriduli Sejvarebis dros genebis damoukidebeli ganawileba 

      

 

trihibriduli da polihibriduli Sejvareba 

                                                 c x r i l i 5 
   
             ABC             ABc            AbC               Abc            aBC            aBc            abC            abc 

AABBCC AABBCc AABbCC AABbCc AaBBCC AaBBCc AaBbCC AaBbCc 

AABBCc AABBcc AABbCc AABbcc AaBBCc AaBBcc AaBbCc AaBbcc 

AABbCC AABbCc AAbbCC AAbbCc AaBbCC AaBbCc AabbCC AabbCc 

AABbCc AABbcc AAbbCc AAbbcc AaBbCc AaBbcc AabbCc Aabbcc 

ABC 
 

ABc 
 

AbC 
 

Abc 
 

aBC AaBBCC AaBBCc AaBbCC AaBbCc aaBBCC aaBBCc aaBbCC AaBbCc 

AAAABB 
yviTeli 

gluvi 

AAABb 
yviTeli 

gluvi 

AAaBB 
yviTeli 

gluvi 

AAaBb 
yviTeli 

gluvi 

AAABb 
yviTeli 

gluvi 

AAabb 
yviTeli 

danaoWebuli

AAaBb 
yviTeli 

gluvi 

AAabb 
yviTeli 

danaoWebuli 

AAaBB 
yviTeli 

gluvi 

AAaBb 
yviTeli 

gluvi 

AaaBB 
mwvane 

gluvi 

AaaBb 
mwvane 

gluvi 

AAaBb 
yviTeli 

gluvi 

AAabb 
yviTeli 

danaoWebuli

AaaBb 
mwvane 

gluvi 

Aaabb 
mwvane 

danaoWebuli 



 47

AaBBCc AaBBcc AaBbCc AaBbcc aaBBCc aaBBcc aaBbCc aaBbcc 

AaBbCC AaBbCc AabbCC AabbCc aaBbCC aaBbCc aabbCC aabbCc 

 
aBc 

 
abC 

 
abc 

AaBbCc AaBbcc AabbCc AabbCC aaBbCc aaBbcc aabbCc aabbcc 

  trihibriduli iseTi Sejvarebaa, roca mSobel formebSi saanalizod viRebT 

sam niSans (A, B, C da a,b,c). mSoblebi Caiwereba AABBCC da aabbcc. SejvarebiT 
miviRebT   

AaBbCc
abc

aabbcc
X

ABC

AABBCC
  

meore TaobaSi TviTdamtverviT miviRebT  
AaBbCcXAaBbCc 

trihibriduli Sejvarebis dros gametebis raodenoba SeiZleba ganisazRvros 

formuliT 2n , n-niSnebis raodenobaa. Cvens SemTxvevaSi igi udris 3-s, e.i. 23=8. 
gametebis gamoweris martivi wesi aseTia: erT niSans viRebT (8:2=4) yoveli 

oTxis morigeobiT, meores-(4:2=2) yoveli oris morigeobiT, mesames-yoveli 

(2:2=1) erTis morigeobiT. vnaxoT penetis cxrili (cxr.5)  
ABC;ABc;AbC;Abc;aBC;aBc;abc;abc; 

    cxrilis analizi gviCvenebs, rom meore TaobaSi fenotipis mixedviT SeiZleba 

ganvasxvavoT mcenareebi dominanturi niSnebiT 27-A,B,C; 9-A,B,c; 9-A,b,C; 9-
a,B,C; 3-A,b,c; 3-a,B,c; 3-a,b,C; 1-a,b,c; trihibriduli Sejvarebis dros 

fenotipuri daTiSva iqneba: 27:9:9:9:3:3:3:1. saerTo formuliT (3:1)X(3:1)X(3:1).  

    TiToeuli aleluri wyvilisaTvis genotipuri daTiSva iqneba (1:2:1)X 

(1:2:1)X(1:2:1). daTiSva Seesabameba 1:2:1:1:1:2:4:2:2:4:2:1:2:1:2:1:1:1:2:1:2:4:2:1:2:1 e. i 

sul vRebulobT 27 klass. 

     polihibriduli iseTi Sejvarebaa, roca Sesajavarebeli mSobeli formebi 

gansxvavdeba ramdenime niSniT. polihibriduli Sejvarebis dros Tu davicavT 

hibridologiuri analizis yvela pirobas, vRebulobT Sesabamis daTiSvebs. 

 
daTiSvis statistikuri xasiaTis Sefaseba 

 

    hibridul TaobebSi niSnebis mixedviT daTiSvis statistikuri xasiaTis 

Seswavla metad rTulia. xSir SemTxvevaSi daTiSva 9:3:3:1 zustad ar miiReba. 

hibridul mcenareTa daTiSva biologiuri movlenaa, ris Sedegadac meiozis 

procesSi da ganayofierebis dros miRebul mcenareTa gacilebiT naklebi 

raodenoba miiReba, vidre Teoriuladaa mosalodneli. Sinagani da garegani 

faqtorebis zemoqmedebiT SesaZlebelia zogierTi niSani ar gamovlindes an 

zogierTi zigota adreul stadiaSi daiRupos. 

    Teoriulad mosalodneli da eqsperimentulad miRebuli monacemebis 

statistikuri SefasebisaTvis gamoiyeneben X2 mniSvnelobas, romelic pirvelad 

gamoiyena ingliselma satatistikosma k. firsonma. X2-iT (xi kvadrati) adgenen 

Seesabameba Tu ara miRebuli daTiSva Teoriulad mosalodnel Sefardebas. mas 

angariSoben formuliT: 
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X2=
q

d 2

 

sadac d2 –gadaxris kvadratia Teoriulad mosalodneli daTiSvidan calkeuli 

fenotipis mixedviT. q-Teoriulad mosalodneli daTiSvis ricxvi,  -

Sejamebis niSani. xi-kvadratis gasaangariSeblad  saWiroa (cxr.6). 

1. yoveli fenotipis mixedviT gavigoT gansxvaveba Teoriul da miRebul 

maCveneblebs Soris (P-q) da gamoviangariSoT sixSire d; 
2. gansxvavebis miReba da misi ayvana kvadratSi yvela fenotipuri klasis 

mixedviT; 

3. SevajamoT yvela fenotipuri klasis mixedviT Sefardeba 
q

d 2

 

 

 

 

 

 

 

c x r i l i 6 

meore Taobis mcenareTa daTiSvis analizi monohibriduli 

Sejvarebis dros 

 
 

m o n a c e m e b i 

mcenareebi 

ufxo 

TavTavebiT 

 

mcenareebi 

fxiani 

TavTavebiT 

jami 

eqsperimentulad miRebuli 

Teoriulad mosalodneli Q(q) 
Teoriulidan eqsperimentalebad miRebuli monaceme-

bis gadaxra (d) 
gadaxris kvadrati (d2) 
Sefardeba gadaxris kvadratisa Teoriulad mosalo-

dneli daTiSvidan 
q

d 2

 

395 

390 

+5 

25 

 

063,0
395

25
  

125 

130 

-5 

25 

 

2,0
125

25
  

520 

520 

0 

_ 

 

0,263

cxrilidan Cans, rom  X2=
q

d 2

=0,063+0,2=0,263 Tu  (p-q)=0 maSin X2=0. 

es imas niSnavs, rom Teoriuli da eqsperimentulad miRebuli monacemebi 

erTmaneTs emTxveva. Tu X2 ar aris nuli, maSin misi Sefaseba xdeba mirebuli r. 

fiSeris cxrilis mixedviT (cxr.7). 

 

 c x r i l i 7 
xi-kvadratis standartuli maCveneblebi r. fiSeris mixedviT 

 

 damajerebloba (p) 
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df 0,05 

 

0,01 

 

0,001 

10,83 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

3,84 

5,99 

7,81 

9,49 

11,07 

12,59 

14,07 

15,51 

16,92 

18,81 

6,63 

9,21 

11,34 

13,28 

15,09 

16,81 

18,48 

20,09 

21,67 

23,31 

13,82 

16,27 

18,47 

20,50 

22,50 

24,30 

26,0 

27,90 

29,60 

   Cvens mier miRebuli X2=0,263, roca df  tolia 1-is Seadgens 3,84-s, p=0,05, 
6,63 mniSvnelobiT-p=0,01. aqedan gamomdinare, raki X2=0,6=264 naklebia 

standartul maCvenebelze, miRebuli daTiSva Seesabameba 3:1-s. 

 

 

 
genTa urTierTqmedeba 

 

   tipiuri mono, di da sxva daTiSvebis garda, aRmoCenili iqna SemTxvevebi, 

romelnic ganpirobebulia arasruli dominirebiT an genebis urTierTqmedebiT. 

   wiTeli da TeTrkenkriani marwyvis an wiTeli da TeTri vardis Sejvarebis 

dros xSirad pirvel TaobaSi Rebuloben vardisfer Sefervas. meore TaobaSi 

homozigoturi mcenareebi (AA da aa) iqneba wiTeli da TeTri Sefervis, xolo 

heterozigotuli mcenareebi (Aa) vardisferi, e. i. fenotipuri daTiSva iqneba 
1:2:1. genotipuri daTiSva ar Seicvleba da iqneba 1:2:1. arasruli dominireba 

ufro xSirad xdeba alelur genebs Soris. aleluri iseTi genebia, romlebic 

homologiuri qromosomis erTsa da imave lokusSi mdebareoben. 

    genTa urTierTqmedebis SemTxvevebi ufro xSirad xdeba araalelur genebs 

Soris. araaleluri iseTi genebia, romlebic homologiuri qromosomebis 

gansxvavebul lokusebSi mdebareoben (AAbb an aaBB). yvelaze metad 

gavrcelebulia komplementaroba, epistazi da polimeria. 

 
memkvidreobis qromosomuli Teoria 

 

   XX saukunis dasawyisSi Camoyalibda memkvidreobis qromosomuli Teoria, 

romelic warmoadgens genetikis qvakuTxeds. misi fuZemdebelia Tomas hans 

morgani. morganma ise, rogorc mendelma sworad SearCia kvlevis obieqti, 

xilis buzi-drozofila (Drosophila melanogadter). 
   1883 wels e. benedenma wamoayena winadadeba imis Sesaxeb, rom reduqciuli 

dayofis dros, gametogenezis procesSi iyofa dediseuli da mamiseuli 

qromosomebi. ufro mogvianebiT dadginda qromosomebis mudmivoba da 
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individualoba saxeobebis mixedviT. a. veismanis  mier dadginda, rom 

memkvidreobis materialur matarebels warmoadgens qromosomebi. u. setonma 

(1902-1903 ww.) daasabuTa, rom reduqciuli dayofis dros qromosomis qceva 

gansazRvravs axali niSan-Tvisebebis damoukidebel ganviTarebas.  

   rogorc mendelis III kanonidanaa cnobili, niSnebi da Tvisebebi 

damoukideblad memkvidreoben. Tu dauSvebT, rom genebi lokalizebulia 

qromosomebSi, maSin genebi da qromosomebi toli unda iyos. individSi genebi 

bevria, qromosomebi ki gansazRvrulia. aqedan gamomdinare, genTa damoukidebeli 

memkvidreobis garda unda arsebobdes genTa SeWiduli moqmedebac, swored 

amitom g. mendelis III kanoni yovelTvis ar aris samarTliani. 

   1906 wels penetma da betsonma pirvelebma aRmoaCines gadaxra 

mendeliseuli daTiSvisagan (cdebi tardeboda sunian bardaze), magram miRebuli 

Sedegi ver axsnes. 

   1910 wlidan morganma Tavis laboratoriaSi Catarebuli cdebiT SeZlo 

aexsna cvalebadobis kanonzomierebani da axal doneze aeyvana mecniereba 

qromosomebis, rogorc memkvidreobis materialuri matareblebis Sesaxeb. 

 
sqesis gansazRvris qromosomuli Teoria 

 

    Cveulebriv, organizmTa dayofa ori sxvadasxva sqesis mixedviT 

ganpirobebulia genotipurad. zogierT SemTxvevaSi sqesis gansazRvra xdeba 

mxolod garemos gavlenasTan dakavSirebiT. aseTi SemTxveva cnobilia mcenare 

Azisacmajaponica-Si, romelSic sqesis ganmsazRvrelia bolqvebis wona. yvelaze 

didi da mdidari sakvebi nivTierebebiT tuberebi iZleva mcenareebs mdedrobiTi 

yvavilebiT, xolo fSuti (ususuri) tuberebi iZleva mxolod mcenareebs 

mamrobiTi yvavilebiT. 

   1891 w. henkingma aRmoaCina, rom reduqciuli gayofis dros xdeba sxvadasxva 

qromosomiani gametebis warmoSoba, romlis mniSvneloba gaurkveveli rCeboda, 

vidre 1902 wels mak-klungma ar wamoayena azri, rom es erTi zedmeti 

qromosoma dakavSirebulia sqesTan. mas Semdeg avtoris hipoTezis safuZvelze 

mas ewoda sasqeso qromosoma (X), xolo danarCen qromosomebs kompleqtSi-

autosomebi. 

   dReisaTvis memkvidreobis qromosomuli Teoriis mixedviT dadgenilia, rom 

sqesi ganisazRvreba ganayofierebis momentSi (cxr.12). 

   arsebobs qromosomebiT sqesis gansazRvris oTxi ZiriTadi tipi. 

   iseT somatur ujreds, romelSic erTnairi sasqeso qromosomebia ewodeba 

homogameturi (XX), xolo somatur ujreds sadac gansxvavebuli sasqeso 

qromosomaa, ewodeba heterogameturi (xy). 
   pirvelad sasqeso qromosomebi mcenareebSi aRmoCenili iyo alenis mier 1917 

w. RviZlis xavsSi. aRmoCnda, rom mamrobiT mcenares aqvs 7 Cveulebrivi 

qromosoma da erTi patara wertilisebri y-qromosoma, xolo mdedrobiTs -7 

iseTive qromosoma da erTi grZeli x-qromosoma. ganayofierebisas sporofits 
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aqvs  14+ x+y. meiozis Sedegad ganviTardebian Sesabamisad 7A+x  mdedrobiTi da 
7A+y mamrobiTi gametebi.  

c x r i l i  12  
somaturi 

ujredi 

gametebi sqesis 

gansazRvris 

tipi 

 

o r g a n i z m e b i 

 
♀ 
 

 
♂ 
 

sperma- 

tozoidi 

kvercx- 

ujredi 

sqesi 

hetero-

gameta 

xy adamiani,     ZuZumwovari 

cxovelebi,   drozofila 

da mravali sxva saxeobebi 

xx xy x  da y x  da x mamrobiTi  

xy frinvelebi,    peplebi xy xx x  da x x  da y mdedrobiTi 

xo kalia,    baRlinjo xx xo x  da o x  da x mamrobiTi  

xo qinqla xo xx x  da x x  da o mdedrobiTi 

  sasqeso qromosomebi aRmoCenilia orlebnian mcenarebSic: vazSi, kanafSi. 

drozofilasagan gansxvavebiT y  qromosoma iCens Zlieri mamrobiTobis 

tendencias. garda amisa orlebnian mcenareebSi aRmoCenilia formebi, romelSic 

sasqeso qromosomebis gamorCeva ar xerxdeba. sokoebSi da zogierT orbinian 

mcenareebSi aris Sualeduri formebi mamrobiT da mdedrobiT mcenareebs Soris. 

am SemTxvevaSi sqesis gansazRvra ufro rTulia, radgan misi meqanizmi jer 

kidev srulad garkveuli araa. 

 
sqesis balansuri Teoria 

 

   Semdgomi drois gamokvlevebma cxadyo, rom sqesis gansazRvra damokidebulia 

rogorc sasqeso qromosomebze, aseve autosomebzec. ukeT rom vTqvaT, sasqeso 

qromosomebsa da autosomebis Sefardebaze. k. bridjesis Teoriis Tanaxmad 

(1922) mdedrobiTi tendenciis genebi drozofilaSi lokalizebulia x-
qromosomaSi, mamrobiTis ki autosomaSi. ase  magaliTad: x:A=1 warmoadgens 
dedlebs (qromosomebis ricxvis miuxedavad). x:2A=0,5 iZleva mamrebs, balansi 1-

dan 0,5-mde interseqsebia. Sefardeba 1-s zeviT miiReba zededlebi, xolo 0,5-s 

qveviT –zemamlebi. es formebi literaturaSi cnobilia, rogorc superseqsebi. 

sqesis gansazRvris balansuri Teoria gamoiyeneba ara marto cxovelebisaTvis, 

aramed umaRlesi mcenareebisaTvisac. sqesis diferenciaciis faqtoria hormonebi, 

amitom maTi Seswavla genetikis mniSvnelovan problemas warmoadgens. 

   sqesis mixedviT daTiSva ZiriTadad mimdinareobs SefardebiT 1:1, Cveulebrivi 

analizuri Sejvarebis Sedegad (AAxaa) XXxXy daTiSva aseTia;  
 
                      X          X 
      X XX XX 2XX:Xy 

    1:1 
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     Y 
      y 

Xy Xy 

   

 
SeWiduloba. qromosomebis gadajvaredineba da genebis 

rekombincia 
 

   mendelis cdebis ganxilvis dros genetikuri analizis safuZvelze aSkarad 

Canda, rom genebis damoukidebeli kombinireba SeiZleboda ganxorcielebuliyo 

imitom, rom genebi imyofebodnen qromosomebis sxvadasxva wyvilSi. maSasadame, 

yovel organizmSi, meiozSi, damoukidebeli kombinirebis unaris mqone genebis 

ricxvi SezRudulia qromosomebis wyvilebis ricxviT, romelic damaxasiTebelia 

mocemuli saxeobisaTvis. aSkaraa is ubralo garemoeba, rom organizmis 

Tvisebebisa da niSnebis ricxvi, romlebic genebis kontrolis qveS imyofebian, 

Zlier didia, xolo qromosomebis wyvilebis raodenoba yovel saxeobaSi 

SedarebiT mcire, amitom gasagebia, rom erT qromosomaSi myofi genebi 

araaleluri genebia, romelnic erTad gadaecemian memkvidreobiT da ar 

ganizidebian STamomavlobaSi, radgan gametognezis dros isini advilad 

moxvdebian erT gametaSi da pirvel da meore TaobaSi eqnebaT niSan-Tvisebebi 

imave kombinaciaSi, rogorc mSobel formebs.  

    genebi, romelnic imyofebian erT wyvil homologiur qromosomaSi da 

jgufurad memkvidreoben, qmnian SeWidulobis jgufs. genebis erTobliv 

gadacemas, romelic SezRudavs maT Tavisufal kombinirebas, ewodeba genebis 

SeWiduloba. SeWidulobis movlena pirvelad aRmoaCina betsonma da penetma 

1906 wels. ajvarebdnen ra suniani bardis or jiSs, saanalizod iRebdnen or 

wyvil niSans-mtvris marcvlis formas da yvavilebis Seferilobas. maT ver 

aRmoaCines mosalodneli daTiSva 9:3:3:1 SefardebiT. aRebuli niSan-Tvisebebi ar 

amJRavnebdnen damoukidebel memkvidreobas da miiswrafodnen darCeniliyvnen 

sawyis mSobliur formebSi-genebi moxvedriliyvnen erT gametaSi. avtorebma am 

movlenas uwodes miziduloba.  

   am movlenis arsis gagebac SesZlo T. morganma stertevantTan, meilerTan da 

bridJesTan erTad. xilis buzi-drozofila gaxda citogenetikuri kvlevis 

klasikuri obieqti (bevrma maSindelma mkvlevarebma morgans da mis mimdevrebs 

buzis moyvarulebi uwodes). am buzis Tvalebis Seferilobis da formis, 

sxeulis feris, frTebisa da maTi TaviseburebaTa  Seswavlisas aRmoCenili iqna 

genebis SeWidulobis SemTxvevebi.  

 

 
memkvidreobis molekuliaruli safuZvlebi 

 

   genetikuri kvlevis uzarmazar miRwevas warmoadgenda qromosomebis, rogorc 

memkvidruli organizaciis Seswavla. mendelisa da morganis Teoriebi, 
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romelTac axsnes memkvidreobisa da cvalebadobis kanonzomierebani, saSualebas 

ar iZleoda pasuxi gaeca niSan-TvisebaTa memkvidreobis calkeul SemTxvevebze. 

n. kolcovis idea- rom qromosomaes aris giganturi bioqimiuri molekula, 

romelsac Seswevs TviTgaormagebis unari, sadac cilis Semadgenloba da misi 

molekulebis urTierTqmedeba ganapirobebs organizmis niSan_Tvisebebs, 

moiTxovda ufro Rrma Seswavlas molekulur doneze. bioqimuri procesebis 

Seswavla umaRlesi organizmebis ujredSi metad gaZnelebulia, 

mikrorganizmebsa da baqteriebSi ki TiToeuli ujredi warmoadgens 

damoukidebel organizms, ris gamoc isini genetikuri kvlevis ZiriTadi 

obieqtebi gaxdnen. 
 

dnm-memkvidreobis materialuri matarebeli 
 

   yvela organizmis dnm-s (dezoqsiribonukleinis mJava) agebulebis 

erTtipiurobam daayena hipoTeza misi, rogorc memkvidreobis ZiriTadi 

matareblis Sesaxeb. TandaTanobiT dagrovda faqtebi, rom erTtipiurobas Tan 

axlavs organizmTa specifikuri gansxvavebuloba, rasac mosdevs purinuli da 

piromidinuli fuZeebis ganawileba dnm-s molekulaSi. SemdegSi dnm-s 

genetikuri mniSvneloba mravali faqtiT dasabuTda. magaliTad 1. erTi 

organizmis funqciis ujredebisaTvis dnm-s raodenoba konstanturia. 2. 

ujredebis dayofis dros dnm-s raodenoba zustad nawildeba. sasqeso 

ujredebSi, gametebis warmoqmnis dros misi raodenoba naxevrdeba, xolo 

zigotaSi, ganayofierebis Semdeg zustad aRdgeba sawyisi raodenoba. e. i. dnm-s 

regulireba xdeba meioziT da ganayofierebiT. 3. dnm ZiriTadad moTavsebulia 

qromosomebSi birTvis struqturaSi, romelTanac dakavSirebulia organizmis 

ZiriTadi memkvidreoba. 4. sxvadasxva organizmi sxvadasxva raodenobiT Seicavs 

dnm-s. 5. organizmze yovelgvari mutaciuri cvalebadoba pirvel rigSi iwvevs 

dnm-s Secvlas. dadgenilia, rom mutagenebi cilis struqturaze ufro nakleb 

gavlenas axdenen, vidre dnm-ze. 6. yvelaze mniSvnelovani Tviseba ujredisa-

TviTgaormageba mTlianad dakavSirebulia dnm-Tan, ramdenadac dnm erTaderTi 

komponentia ujredisa, romelsac Seswevs gaormagebis unari. 

   dnm-s genetikuri rolis pirdapiri damtkiceba mogvca baqteriebze 

Catarebulma gamokvlevebma. 1928 wels ingliselma mecnierma f. grifitsma 

SeniSna pnevmokokebis memkvidruli cvlilebebi, romelic gamowveuli iyo sxva 

ujredebze romeliRac nivTierebis zemoqmedebiT. pnevmokokebs gaaCniaT ori 

saxis Stami, kafsuliani da ukafsulo. f. grifitsi Tagvebs ukeTebda ineqcias-

cocxal ukafsulo pnevmokokebs mkvdar kafsulidan pnevmokokebTan erTad. 

daavadebuli Tagvebis sxeulidan gamoiyo cocxalkafsuliani pnevmokokebi. cda 

gviCvenebs, rom dnm-is meSveobiT mkvdari ujredebidan Tviseba cocxal 

ujredebSi gadavida. am movlenas ewodeba transformacia. transformacia es 

aris garkveuli Tvisebis gadacema erTi ujredidan meoreSi. 1944 wels o. 

everma TanamSromlebTan erTad axsna am ucnauri movlenis Tavisebureba. maT 
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aiRes ori Stami: (R) aravirulenturi da (S) virulenturi (R ukafsulo, 

danaoWebuli klonebiT, S kafsuliani, gluvi klonebiT). winaswar Seiswavles 

TiToeuli Stamis bunebrivi mutaciebi. dadginda, rom gluvformiani iSviaTad, 

magaram mainc bunebriv pirobebSi cvlis R formas, xolo R forma praqtikulad 

ar cvlis  S formas e. i. mutaciebi mimdinareobs mxolod erTi mimarTulebiT: S 
→R, magram Tu  R formaSi movaTavsebT S formis mkvdar eqstraqts, maSin 

cvalebadobis sixSire R-S izrdeba 10 000-jer. naTelia, erTi Stamis Tviseba 

gadadis meore Stamze. warmoqmnili memkvidruli Tviseba ki SenarCundeba 

Semdgom TaobebSi. transformaciis memkvidruli Tviseba ki SenarCundeba Semdgom 

TaobebSi. transformaciis agentad bioqimiuri Semadgenlobidan ki SeiZleba iyos 

mxolod dnm.  

   dReisaTvis mravali baqterologiuri transformaciiT damtkicebulia, rom 

niSan–TvisebaTa cvlileba mimdinareobs dnm-iT. 

   1952 wels n. cinderis da d. lederbestis mier gamokvleul iqna, rom 

gamravlebis dros SemTxveviT qromosomaSi SeiZleba moxvdes meore ujredis 

nawili qromosomisa, saidanac gadadis meore ujredis genebic da xdeba niSnebis 

gadatana erTi ujredidan meoreSi. es gadatna xdeba ufro xSirad fagebiT 

(fagi-es aris virusiT daavadebuli baqteria). qromosomis ubnis gadatanis 

dros xdeba e.w. dnm-iT ,,Sesxureba”.  fagebiT memkvidruli masalis aseT 

gadatanas transduqcia ewodeba.  

 
nukleinmJavebis struqtura da funqcia 

 

   mas Semdeg, rac dadginda dnm-s roli memkvidreobaSi, dadga sakiTxi  

nukleinmJavebis qimiuri organizaciis Seswavlisa. nukleinis mJavas saxelwodeba 

warmodga laTinuri sityvidan ,,nukleus”, rac qarTulad niSnavs birTvs. 

arsebobs nukleinmJavebis ori ZiriTadi tipi: 1. dezoqsiribonukleinis mJava 

(dnm) da 2. ribonukleinis mJava (rnm). 

   dnm Tavisi bunebiT biologiuri polimeria, gamoirCeva rTuli xazovani 

struqturiT. dnm-s Tavisi bunebiT biologiuri polimeria, gamoirCeva rTuli 

xazovani struqturiT.  dnm-s molekuluri wona udris 4-8 mln-s, magram 

SeiZleba miaRwios 10-16 mln-s.  

   dnm makromolekula grZel dautotav jaWvs warmoadgens, romlis ConCxi 

Sedgeba monomeruli erTeulebisagan-dezoqsiribonukleotidebis morigeobiT. 

nukleotidebi agebulia sami komponentisagan: purinuli, an pirimidinuli 

fuZeebisagan, pentozuri Saqrisa (dezoqsiriboza) da fosfaturi jgufisagan. 

universalurad gavrcelebulia azotovani fuZeebi, romlebic Cveulebriv   

dnm-s molekulaSi oTxia: adenini da guanini (purinis warmoebuli) da 

citozini da Timini pirimidinuli. maT, gamosaxvis gasamartiveblad aRniSnaven 

SemoklebiT, asoebiT: a. g. c. T.  

      rnm-s agebuleba ZiriTadad msgavsia dnm-si. amitom miuxedavad 

gansxvavebebisa, SeiZleba maTi agebuleba gamovsaxoT saerTo formuliT: 
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azotovani fuZeebi 

(purinuli da pi-

rimidinuli) 

→ Saqrebi 

(dezoqsiriboza da 

riboza) 

→ fosforis mJava 

    

azotovani fuZeebis mixedviT (purinuli da pirimidinuli) dnm da rnm 

warmodgenilia Semdegnairad.  
                               dnm                    rnm 

pirimidinuli fuZeebi         citozini              citozini 

                             Timini                uracilini 

purinuli fuZeebi             adenini                   adenini 

                             guanini                   guanini 

   uotsonis da krikis (1953) Sromebis Tanaxmad axla dadgenilia, rom dnm-s 

molekula Sedgeba didi raodenobis nukleotidebis urTierTSoris SeerTebiT 

warmoqmnili ori polinukleotiduri jaWvisagan. maT Soris kavSiri dnm-s 

jaWvSi xorcieldeba mezobel dezoqsiribozul narCenebsa da hidroqsils 

Soris fosfaturi bogirebis warmoqmnis Sedegad, romelSic ganapira 

radikalebiT SeerTebulia azoturi fuZeebi. Saqris narCenebi da fosfaturi 

jgufebi yvela nukleinmJavebSi erTnairia maSin, rodesac wyalbaduri 

kavSirebiT SeerTebuli fuZeebi icvleba. amasTanave adenini yovelTvis 

TiminTanaa SeerTebuli, xolo guanini citozinTan, miuxedavad imisa, rom dnm-s 

molekulaSi azotovani fuZe mxolod  oTxia, SesaZlebel kombinaciaTa ricxvi 

didia. ase magaliTad: gansazRvrul iqna, rom fagur dnm-s nawilakis ubnis 

Zafebi daaxloebiT 200 000 nukleotids Seicavs, umaRles organizmebSi ki es 

ricxvi ufro meti unda iyos. 

    dnm-s molekula warmoqmnilia ara erTi, aramed ori nukleotiduri 

jaWviT da SeerTebulia ormag spiralad. isini erTmaneTTan iseTnairadaa 

SeerTebuli, rom TiToeuli nukleotidi erTi jaWviT uerTdeba purinul 

fuZes, xolo meoreTi pirimidinul fuZes. amis meoxebiT dnm-s orive Zafi 

erTimeoris Semavsebelia, e.i. komplementarebia. maSasadame, Tu dauSvebT rom ama 

Tu im jaWvis romelime erT segments aqvs agebuleba Sesabamisi aRniSvnebiT 

ggaTcTTacaT, maSin am segmentebs ormag jaWvSi eqneba Semdegi Semcveloba:   
     ggaTcTTacaT 
     ccTagaaTgTa 

   uotson-krikis modelze (nax.5) aris ori spirali-fosfatur-dezoqsi 

ribozuli jaWvi. horizontaluri xazi-azotovani fuZeebis wyvilia, romlebic 

aerTeben orive jaWvs, SemdgomSi am ori Zafis komplementaruli agebuleba  

uzrunvelyofs zust reduplikacias. qromosomebis warmoqmnis sqemaze SeiZleba 

davinaxoT, rom ormagi jaWvis TiToeulad daSlis Semdeg (spiralis gaSlis 

Sedegad) ukanaskneli ivseba Tavisufali fuZeebis xarjze.  
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amasTanave TiToeuli jgufi g-ierTebs c-jgufs, xolo TiToeuli jgufi a-

jgufi T-s da a. S. 

    dnm molekulis reduplikacia dakavSirebulia polinukleotidur jaWvebs 

Soris wyalbaduri kavSirebis gawyvetasTan da purinuli da pirimidinuli 

fuZeebis ganTavisuflebasTan, amasTanave mimdinareobs ori polinukleotiduri 

jaWvis gaSla, irgvliv myofi garemodan Tavisufali fuZeebis mizidva da ukve 

arsebuli tipis mixedviT warmoiqmneba axali polinukleotiduri jaWvi. (nax. 

6).  
nax.6 dnm-is gaormagebis sqema 

a-T        T-T         a-T 

c-g         c-g          c-g 
T-a        a-T          T-a 
T-a         a            T 
c-g         c             g 
g-s          g            c 
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    aRmoCnda, rom sxvadasxva biologiuri warmoSobis nukleinmJavebi TavianTi 

nukleotidebis sxvadasxva odenobiTi TanafardobebiT xasiaTdebian. monacemebi 

adasturebs, rom umaRlesi mcenareebisa da cxovelebis dnm-is Sedgeniloba 

ufro naklebad meryevia saxeobidan saxeobamde, vidre dabali organizmebis 

Sedgeniloba. mcenareuli dnm xasiaTdeba 5-meTilcitozinis ufro maRali 

SemcvelobiT, vidre cxoveluri warmoSobis dnm. 

   dnm-s erT-erTi bioqimiuri funqciaa monawileoba cilis sinTezSi, romelic 

SeiZleba moxdes rogorc birTvSi, ise citoplazmaSi. birTvSi dnm-is saSualo 

Semcveloba mudmivad icvleba, Tu qromosomebis gaorkeceba ar xdeba da 

miRebuli Sexedulebis Tanaxmad ar icvleba ujredSi dnm-is Semcveloba 

fiziologiuri cvlilebebis SemTxvevaSic. aRniSnuli Sexeduleba 

rasakvirvelia, yovelTvis swori araa. dnm-is sakmao raodenoba aRmoCenilia 

citoplazmaSic. 

   polinukleotidebis biosinTezi Sedgeba sami mTavari fazisagan: 1. 

nukleozid-monofosfatis biosinTezi; 2. misi dafosforeba trifosfatis 

stadiamde; 3. nukleotiduri erTeulebis polimerizacia (maRali molekuluri 

wonis mqone organuli nivTierebis warmoqmna dabalmolekulur 

nivTierebaTagan).  

   griunberg-monagom da oCoam (1955) aRmoaCines fermenti 

polinukleotidfosforilaza, romelic nukleotiddifosfatebs gardaqmnis 

poliribonukleotidebad. sinTezurad miRebuli polimerebi hgvanan bunebriv 

rnm-s. polinukleotidfosforilaza, rogorc Cans axorcielebs rnm-is 

Sidaujredul sinTezs mikroorganizmebSi. es fermenti gavrcelebuli aRmoCnda 

sxvadasxva baqteriebSi da agreTve zogierT mcenareul da cxovelur qsovilSi. 

oCoas Semdgomi gamokvleviT, rnm aRmoCenilia yvela purinuli da 

pirimidinuli fuZeebidan. miRebuli rnm-sbuneba mniSvnelovnad eqvemdebareba 

mcire raodenobiT sareaqcio narevSi Setanil bunebriv rnm-s falias 

(sapiriswamlo) xasiaTs. 

   1957 wels a. korbergma gamoyo dnm-s tipis polinukleotidis  

sinTezirebis unaris mqone fermenti polimeraza, romelic iwvevda mxolod 

debiqsirizobuli bunebis nukleitiduri erTeulebis polimerizacias, risTvisac 

debiqsiribonukleotiduri monomerebi unda yofiliyvnen warmodgenili 5 

trifosfatebis saxiT. calkeuli nukleotidebis SeerTebas nukleinmJavebis 

molekulad, ewodeba polimerizacia. 

    rnm uxvadaa aRmocenili citoplazmis fraqciebsa da birTvakSi. birTvSi 

dnm-s da rnm-s fardoba cvalebadobs. mag. Timusis qromosomebSi Sefardebaa 

40:1, xolo RviZlSi-10:1. adre iTvleboda, rom rnm-s raodenoba birTvSi ise 

mcirea, rom misi aRmoCena SesaZlebelia mxolod  dnm-is birTvidan enzimuri 

gamoyofis Semdeg. savickim da stendim aRmoaCines, rom rnm-is mniSvnelovani 

raodenobaa birTvSi, e. i. ufro meti, vidre aqamde iTvleboda (erT procentze 

meti). 
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   qimiuri TvisebebiT rnm Zlier emsgavseba dnm-s da molekuluri 

konfiguraciiT misgan arc Tu ise gansxvavebuli unda iyos. rnm-s molekulebi 

Zlier daxveulia. saTanado Seswavlis safuZvelze dadgenilia, rom rnm-is 

jaWvs SeuZlia miiRos dnm-s cnobili konfiguraciis msgavsi konfiguracia. 

rnm molekula erTWimiani polinukleotidia. amJamad metad Tu naklebad 

gadaWrilia sakiTxi, rom rnm-s molekula spiralisebria. 

    rnm-s sami saxea cnobili: informaciuli (i- rnm), e. w. matriculi an 

Sualeduri rnm, satransporto (s-rnm) da ribosomuli (r-rnm). sainformacio 

rnm Sedgeba 100-mde nukleotidisagan, igi sigrZiT aTasidan ramdenime aTasamde 

nanometris tolia. mas gadaaqvs informacia birTvidan citoplazmaSi. 

transportuli rnm warmodgenilia ocive aminomJavas formaSi. sigrZiT 260 

nanometria, Sedgeba 7—mde nukleotidisagan. maTi daxmarebiT aminomJavebi midis 

cilis sinTezis adgilamde. ribosomuli rnm Sedis ribosomis SemadgenlobaSi. 

molekularuli masalaa 1,5-2 mln. Sedgeba 4000-6000 nukleotidisagan. 

   ukanaskneli gamokvlevebis safuZvelze dadgenilia, rom dnm-s jaWvi 

SeiZleba warmodgenili iyos ara ormagi spiraliT, aramed erTmagi spiraliT, 

zustad ise, rogorc rnm-s jaWvi. gansxvaveba mxolod isaa, rom rnm-s jaWvi 

uraciliniTaa warmodgenili, xolo dnm-is TiminiT. 

 
dnm-s matricaze rnm sinTezi 

 

    zemoT ukve avRniSneT, rom dnm monawileobs yvela saxis  cilis sinTezSi. 

dnm ZiriTadad moTavsebulia birTvis struqturebSi-qromosomebSi, xolo 

cilis sinTezi mimdinareobs citoplazmaSi, kerZod ribosomebSi. safiqralia, 

unda arsebobdes raRac Suamavali, romelic dnm-s informacias miitans 

ribosomamde. 

   e. volkinma da l. astraxanma pirvelad qromosomebze aRmoaCines, rom dnm-s 

da cilis Suamavali iyo rnm. baqteriebSi dnm-is da niSandoblivi atomebis 

SeyvaniT dadginda, rom dnm-is fagis forma warmodgenili iyo Cveulebrivi 

komplementarobis principiT: a=T da g=c, xolo rnm xelaxla warmoiqmna 

zustad misi Sesatyvisi komplementarobiT: a=u da g=c. radioavtografiis  

saSualebiT zustad iqna dadgenili, rom rnm-sa da cilas Soris Suamavlis 

rols asrulebs rnm. (nax. 7). zusti cdebiT dadgenilia, rom rnm-s raodenoba 

zustad Seesabameba sinTezirebuli cilebis raodenobas. 
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ujredebi Tu mdidaria rnm-iT, warmoiqmneba meti cila, xolo Tu Raribia, 

siTezirdeba naklebi cila. 

   memkvidreobis matriculi Teoria sqematurad SeiZleba gamovsaxoT 

Semdegnairad: 

(replikacia) dnm (transkripcia)  rnm (translacia) cila 

   replikacia es aris dnm-is TviTgaormageba, sadac matrica TviT dnm (dnm-

is gaormageba xdeba TviTwarmoqmniT). transkripcia-gadatanaa (gadawera) 

informaciisa dnm-dan rnm-ze (dnm-is warmoqmna xdeba dnm-s matricaze). 

translacia-es aris procesi, rodesac cilis biosinTezSi matricas 

warmoadgens rnm. igi gansazRvravs aminomJavebis Tanmimdevrobas cilis 

molekulaSi. dnm-s matricaze memkvidrul informacias Rebulobs i-rnm, 

romelic s-rnm-s saSualebiT miemarTeba citoplazmaSi ribosomaze (nax.8). amis 

Sesabamisad iwyeba cilebis sinTezi. cilis sinTezamde gavecnoT genetikur 

kods.  
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genetikuri kodi 

     

    yoveli organizmi erTmaneTisagan gansxvavdeba cilebis struqturiTa da 

raodenobiT. amitom mTavaria gaverkveT Tu rogor xdeba genetikuri 

informaciis Cawera dnm-s qimiur struqturaze da misi gameoreba cilis 

molekulaSi. cilebi-es biologiuri polimeria. makromolekulebi Sedgeba 20 

monomeris–aminomJavisagan. aminomJavebis Tanmimdevroba, raodenoba da ganlageba 

gansazRvravs cilis specifikurobas. ocma aminomJavam SeiZleba mogvces 1024 

kombinacia. amdenad, niSan_TvisebaTa gansxvaveba cilis molekulisa, 

praqtikulad dausrulebelia. SesaZlebloba arsebobs dedamiwaze sicocxlis 

evolucia gagrZeldes 10 mlrd wels. erTi aminomJavis Secvlac ki iwvevs 

cilis Tvisebis Secvlas. 

   dnm aseve biopolimeria. dnm Sedgeba monomerebisagan, magaram aq nacvlad 

20 aminomJavisa, gvaqvs oTxi nukleotidi: a, T, g, c. Saqrebi da fosforis 

mJava yvelgan erTnairia. dnm-s gansxvaveba mxolod azotovani fuZeebiT 

ganisazRvreba. dnm-s molekulaSi azotovani fuZeebis morigeoba gansazRvravs 

cilis molekulaSi aminomJavebis morigeobas. aqedan gamomdinare forma da 

funqcia yvela organizmisa, maTi msgavseba da gansxvaveba ganpirobebulia dnm-s 

molekulaSi oTxi azotovani fuZiT. azotovani fuZeebis ganlagebas dnm-Si, 

romelic gansazRvravs aminomJavebis morigeobas cilis molekulaSi, ewodeba 

genetikuri kodi. yvela memkvidruli informacia ,,Cawerilia” oTxi niSniT. 

saWiro gaxda genetikuri kodis gaSifvra, romelic genetikosebis, fizikosebis, 

qimikosebisa da maTematikosebis erTdrouli monawileobiT moxda. am problemis 

gadawyvetaSi didi roli Seasrula g. gamovam da f. krikma. genetikuri kodis 

gasaSifrad mTavaria dadgindes nukleotidebis minimaluri raodenoba, romelic 

gansazRvravs aminomJavas. ra Tqma unda ori azotovani fuZe mogvcems mxolod 

16 kombinacias, aminomJava ki ocia. sam azotovan fuZes SeuZlia mogvces 64 

sxvadasxva kombinacia (43=64) sami nukleotidis aseT SeTanawyobas ewodeba 

tripleturi kodi. aminomJavebi dnm-s molekulaSi mocemulia sami 

nukelotidiT mag: aaa, cgc  da a.S. 

   m. nirenbergma da g. mateim moaxdines yvela aminomjavas tripletis gaSifvra. 

SemdegSi dadginda, rom erTi da igive aminomJvas SeiZleba gansazRvravdes 

ramdenime tripleti (cxr.13). 

 

 

 

 

 

c x r i l i  13 

aminomJavebis tripletSi nukleotidebis Tanmimdevroba 
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meore nukleotidi pirveli 

nukleotidi u c a g 

mesame 

nulkeotidi

 uuu ucu uau JgJ u 

 fenolanini  tirozini cisteini  

u uuc ucs 

serinis 

uac ugc s 

 uua 

leicini 

uca uaa* uga* a 

 uug ucg uag* ugg g 

    triftofani  

 cuu cuu cau  u 

 cuc ccc histidini cgu c 

c leicini  prolini cac cgc a 

 cua cca caa argonini g 

 cug ccg glicini cga  

   cag cgg u 

 auu acu   c 

 izoleicini acc aau agu a 

a auc Treonini  asparagini serini g 

 aua aca aac agc  

 augmeTionini acg aaa aga u 

   lizini argonini c 

 guu gcu aag agg a 

 guc gcc   g 

 valini alanini  gau ggu  

g gau gca asparagini gcc  

 gug gcg gac glicini  

   gaa gga  

   glutamini ggg  

   gag   

*S e n i S v n a: aRniSnuli kodonebi translaciis Sewyveta an dasasrulia. 

maTi daniSnuleba ganisazRvreba Sesabamisi mutantiT.  

 

 

 
cilis sinTezireba 

 

    cilis sinTezireba rTuli biologiuri procesia. misi sinTezireba mowmobs 

ujredis yvela komponentis erTianobas. gansakuTrebiT sainteresoa dnm-s da 

rnm-s urTierTwarmoqmna da birTvisa da citoplazmis aucilebloba. 
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   rogorc wina sakiTxSi iyo aRniSnuli dnm-s matricaze mimdinareobs rnm-s 

sinTezi, magaram 1960 wels s. gerSezonis mier aRmoCenili iqna rnm-s 

matricaze dnm-s sinTezi. ferment revertazas daxmarebiT xdeba SebrunebiTi 

transkripcia. maSasadame, cilebis formulireba SeiZleba gamovsaxoT: dnm→ 

rnm→cila. 

   orive SemTxvevaSi jer informacia gadaiwereba rnm, xolo Semdeg gadadis 

cilaSi aminomJavebis Tanmimdevrobaze. yoveli cilis sinTezireba xdeba 

gansakuTrebul matricaze, Tavis i-rnm. amitom cilis sinTezi mimdinareobs 

ramdenime safexurad. 

   pirvel etapze xdeba aminomJavebis gaaqtiureba, isini advilad 

urTierTqmedeben erTmaneTze, qmnian aqtiur grZel polipeptidur jaWvs. 

gaaqtiureba xdeba adenozintrifosformJavas (atf) SeerTebiT, romelsac 

emsaxureba fermenti aminoacil rnm-sinTeTaza.  

    meore etapze informaciuli rnm-s miRebuli kodi saWiroa gadaeces s- 

rnm-s, romelic birTvidan ribosomamde miitans saWiro nukleotids. rogorc 

viciT, s-rnm gacilebiT pataraa, vidre i- rnm. mis erT mxares moTavsebulia 

saWiro nukleotidi, xolo meore boloze-gansazRvruli aminomJava, romelsac 

Seswevs unari icnos saWiro nukleotidi. yvela s- rnm-s Seesabameba 

gansazRvruli aminomJava. aqedan gamomdinare s- rnm unda iyos sxvadasxva saxis. 

   mesame etapze iwyeba aminomJavebis awyoba gansazRvruli TanmimdevrobiT. 

poliribosomaSi peptidpolimerazas daxmarebiT xdeba i-rnm-s matricaze cilis 

molekulis sinTezi. awyobaSi monawileobas unda iRebdes r- rnm, Tumca es 

sakiTxi bolomde garkveuli ar aris. moitans ra s-rnm i-rnm-is aqtiur 

aminomjavas, iwyeba polipeptiduri jaWvis sinTezi. a. spirinis mixedviT r- rnm 

konveiruli sistemiT axdens cilis molekulis awyobas.  

   meoTxe etapze cilis molekula Rebulobs sworxazovan struqturas, 

igrixeba spiralad da Rebulobs biologiurad aqtiur konfiguracias. 

   aRniSnulidan naTlad Cans, rom mTeli memkvidruli informacia inaxeba dnm 

molekulis struqturaSi, xolo memkvidreobis realizacia xdeba cilis 

molekulis sinTezis procesSi. 

   cilebis sinTezirebaSi did rols TamaSobs nivTierebebi, romlebic 

aregulireben am process. aseT nivTierebebs ewodebaT induqtorebi. calkeuli 

cilis sinTezisaTvis saWiroa gansazRvruli fermenti da garemo. induqtorebis 

moqmedebiT xdeba calkeuli cilebis sinTezis daCqareba, magram ujredSi 

SeiZleba gamomuSavdes ujreduli nivTiereba, romelic axSobs aminomJavebis 

aqtiurobas, maT represorebi ewodebaT.ujredis metabolizmis procesSi 

cilebis sinTezis induqcia da represia imyofeba genebis kontrolSi. fermentis 

sinTezis genetikuri kontrolis meqanizmis sqema mogvca k. jakobom da J. monom 

(1961) (nax.9)  
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    yvela genebi, Tavisi funqciebiT erTmaneTisagan gansxvavebulia. erTni 

gansazRvraven aminomJavebis morigeobas cilis molekulaSi da ewodebaT 

struqturuli genebi, xolo meoreni awarmoeben aminomJavebis gaaqtiurebas da 

ewodebaT regulatorebi. dnm-s struqturaSi aris iseTi nawilic, romelic ar 

monawileobs cilebis sinTezSi, maT introgenebi ewodebaT. struqturul genTa 

Sesabamisi morigeobis kavSirs awarmoeben geni-operatorebi, xolo maTTan cilis 

bunebisaTvis damaxasiaTebel genebs Soris manZils kontrols uweven geni-

regulatorebi. 

   amrigad, cilis sinTezi da misi meqanizmis regulacia aris 

TviTmaregulirebeli kibernetikuli sistema, romelsac aqvs Seuqcevadi xasiaTi. 

 
genis struqtura da funqcia 

 

    g. mendelis mier memkvidreobis diskretuli bunebis damtkicebam dRis 

wesrigSi daayena sakiTxi, rom sasqeso ujredebis ganviTarebis dros 

memkvidrul niSan-Tvisebebs unda gansazRvravdes garkveuli erTeulebi. mendelma 

maT faqtorebi uwoda. marTalia man ar icoda memkvidreobis qimiuri buneba, 

magram sworad gansazRvra faqtori, rogorc memkvidreobis elementi. 

    1909 wels danielma genetikosma iohansenma memkvidrul faqtors geni 

uwoda. SemdegSi cnobili gaxda, rom genebi moTavsebulia qromosomebSi, xolo 

morganma qromosomuli Teoriis damuSavebiT aRmoaCina, rom aleluri genebi 

krosingovers ar ganicdian, araaleluri genebi ki krosingoveris Sedegad 

ucvlelni rCebian, anu geni ganuyofelia. qromosomul rukebze geni mocemulia 

wertiliT, romelsac uWiravs garkveuli adgili.  
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   mravali gamokvlevis safuZvelze warmoebuli genis struqturis SeswavliT 

dadginda, rom geni ar aris ganuyofeli, piriqiT-mas aqvs rTuli agebuleba da 

Sedgeba calkeuli patara ubnebisagan (sites-ubani). 
   genis sirTulis erT-erTi damamtkicebeli sabuTi iyo mravlobiTi alelizis 

movlena, aRmoCenili sxvadasxva lokusebisaTvis sul sxvadasxva organizmebSi. 

mravlobiTi alelizmis aRmoCena mowmobs genis ufro met funqcionalur 

labilobas, vidre amas winaT fiqrobdnen. aSkara gaxda, rom geni SeiZleba iyos 

ara marto dominantur da recesiul mdgomareobaSi, aramed mas unari aqvs 

miiRos sxvadasxva Sualeduri mdgomareoba. magram geni mkvlevarTa warmodgenaSi 

mainc rCeboda qromosomebis ganuyofel ubnad. 

   sakiTxi genis funqcionaluri sirTulis Sesaxeb dayenebuli iyo pirvelad 

serebrovskis, dubininis da sxvaTa mier. 1928 wlidan es movlena aRniSnuli 

rusi genetikosebis mier wodebuli iyo safexurebriv alelomorfizmad. r. 

goldSmidtis kritikis gavleniT TviT avtorebma sakmaod ver Seafases TavianTi 

aRmoCenebis mniSvneloba, romelic, rogorc cnobilia, amJamad Zlier didia. 

   aRniSnulma avtorebma gamoikvlies mravlobiTi alelebis seria drozofilis  

Scute lokusSi. mTlad gamokvleuli iyo 13 sxadasxva mutacia imdenad, 

ramdenadac lokus Scute-s TiToeuli mutanturi aleli Seexeba jagrebis 

garkveul nawils, e. i. maTi moqmedeba gamovlindeba erTgvarad 

safexurismagvarad, amitom am movenas ewodeba safexurebrivi alelizmi. Tu 

mravlobiTi alelebis seriebi warmoadgenen genis elementebs da maT SeuZliaT 

ganicadon gadajvaredineba, maSin rekombinantebis  gamomJRavnebisaTvis saWiroa 

individTa Zlier didi amonakrebi. liusis mier saTanadod Catarebulma cdebma 

(1938) cxadyves krosingoveris SesaZlebloba erTi genis alelebs Soris, rac 

gamoiyureboda rogorc ucnauri da uCveulo, ris gamoc aseTi alelebisaTvis 

gamoyenebuli iqna termini ,,fsevdoalelebi”, xolo TviT movlenas ewodeba 

fsevdoalelizmi. es ukanaskneli ki warmoadgens wess da ara gamonakliss, 

romelsac principuli mniSvneloba aqvs genis agebulebis analizisaTvis, 

fsevdoalelebis aRmoCenam daamtkica, rom geni Sedgeba ufro mcire 

elementebisagan, romelTac SeswevT unari ganicadon mutacia da 

gadajvaredineba. yvela genebi (bazigenebi) Sedgebian calkeuli nawilebisagan-

centrebisagan, e. i. transgenebisagan, romelTac aqvT erTmaneTis msgavsi 

funqciebi. aseT transgenebs Soris iseTive kavSiria, rogorc calkeuli 

funqciis genebs Soris. mutacia SeiZleba moxdes erT transgenSi ise, rom igi 

ar Seexos meores.  

    erTi genis farglebSi genetikuri masalis rekombinaciis ganxorcielebis 

SesaZleblobis aRmoCenam daarRvia genis, rogorc funqciisa da rekombinaciis 

erTeulis cnobili ,,klasikuri” gansazRvra, am gamokvlevebma mwvaved dasves 

sakiTxi genis gagebis Secvlis Sesaxeb. 

    amJamad yvelaze farTod gamoiyeneben s. benzeris mier mowodebul genis 

erTeulebs. TiToeuli erTeuli Seesabameba genis ganmartebis garkveul aspeqts: 

1. rekoni-rekombinaciis erTeuli, e. i. qromosomis minimaluri ubani, 



 65

ganuyofeli krosingoveris dros. 2. mutoni-mutaciis erTeuli, e. i. 

qromosomis minimaluri ubani, romlis Secvlas SeuZlia migviyvanos mutaciamde. 

3. cistoni-funqcionaluri erTeuli, romelic ganisazRvreba cis-trans-testis 

safuZvelze. 

   testi komplemnturobaze damuSavebuli iyo drozofilze liuisis mier da 

mis mierve iyo wodebuli rogorc cis-trans-testi. am tests safuZvlad udevs 

mutanturi genis wyvilis ori sxvadasxva mdebareobis fenotipuri efeqtis 

Sedareba. 

   trans mdebareobaSi diploiduri birTvis TiToeul genoms aqvs gareuli 

tipis erTi geni da erTi mutanturi geni. Tu mutaciebi imyofebian sxvadasxva 

funqcionalur  erTeulebSi, maSin trans mdebareoba uzrunvelyofs gareul 

fenotips, radgan TiToeul ujredSi imyofeba TiToeuli tipis 

srulRirebulebiani funqcionaluri erTeuli. 

    Tu orive mutacia imyofeba erTsa da imave funqcionalur erTeulSi, maSin 

heterozigotas aqvs mutanturi fenotipi. cis-mdebareobaSi heterozigotis erT 

genomSi ganlagdeba gareuli tipis orive geni, xolo meore genomSi-orive 

mutanturi aleli, amitom mocemuli mutantebi imisagan damoukidebliv exebian 

erTsa da imave sxvadasxva funqcionalur erTeuls. cis-mdebareoba aris 

ubralod trans-testis formaluri kontroli, ris gamoc SeiZleba cis-tests 

gverdi avuaroT 

               +      _               +      + 

   

            trans                   cis 

   

               _       +              _       _ 

   gentikis ganviTarebam ukuagdo genis gageba rogorc mutaciisa da 

rekombinaciis erTeulis, xolo genis gageba, rogorc funqciis erTeulisa, 

ufro da ufro konkretizebuli xdeboda. geni-niSani-Tviseba, geni-reaqcia, geni-

cila, aseTia pirobiTad gamoyofili genis gagebis konkretizaciis etapebi, 

rogorc funqcionaluri erTeulisa. yvelaze farTo gavrceleba miiRo genis 

ganmartebam, rogorc genetikuri masalisa, ubnisa, romelic gamoiyeneba rogorc 

garkveuli cilis sinTezis matrica, magram aseTi genebis aRmoCenis Semdeg, 

romelnic monawileobdnen mxolod cilebis sinTezis procesebSi (geni-

regulatori, geni-operoni) aSkara gaxda, rom ganmarteba miekuTvneba mxolod 

genebis erT funqcionalur kategorias, e.w. struqturul genebs. geni-

regulatirebis aRmoCena sruliadac ar ewinaaRmdegeba genis ganmartebas, 

rogorc funqcionaluri erTeulisas. geni aris genetikuri masalis 

elementaruli sqtuqturuli erTeuli da asrulebs specifikur funqcias. 

principulad araa mniSvnelovani xdeboda Tu ara es specifikuroba TviT genis 

doneze, genis produqtis doneze uSualod, Tu cilis molekulis doneze. geni 

mTlianad erT cistrons warmoadgens, zogierT SemTxvevaSi cistroni SeiZleba 

Seadgendes mxolod genis nawils. imdenad, ramdenadac geni, rogorc 
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funqcionaluri erTeuli SenarCunebulia, gamarTlebulia alelis gageba. alels 

baqteriebSi Cveulebriv ewoda ubani. ubani SeiZleba ganxiluli iqnes, rogorc 

genis umciresi struqturuli erTeuli ganuyofadi krosingoveris dros. 

 
genis Tanamedrove gageba da genetikuri inJineria 

 

   geni Tanamdrove gagebiT aris TviTgaormagebuli molekulis ubani, romlic 

gansazRvravs aminomJavebis Tanmimdevrobas cilis erT polipeptidur jaWvSi. 

igi diskretuli erTeulia memkvidreobis informaciisa, ubania qromosomisa, 

romelic axdens specifikur gavlenas organizmis ganviTarebaze. yovel gens aqvs 

sidide, rac ganisazRvreba nukleotidebis ricxviT da molekularuli masiT. 

genis zoma im cilis molekulis zomas Seesabameba, romelsac igi akontrolebs. 

saSualod cilis molekula 300-500 aminomJavisagan Sedgeba. xolo saSualo 

zomis geni Sedgeba 1500 nukleotidis wyvilisagan, xolo molekularuli masa 

masSi daaxloebiT 1 000 000-ia. 

   genebi gansazRvraven organizmis morfologiur da bioqimiur diferenciacias 

da ganuwyvetliv moqmedeben mTeli sicocxlis manZilze. genetikis Tanamdrove 

miRwevebma saSualeba mogvca gamogveyo sufTa saxiT da mogvexdina qimiuri da 

fermentuli sinTezi. 

    1969 wels amerikelma mecnierma d. bekvistma pirvelad moaxdina asobiTsa 

da aTasobiT genidan erTi genis gamoyofa. qromosomebSi fagebiT moaxdines 

integrireba da translokaciis dros genebis inversiiT, fagi-transduqtorebma 

ganicades daTiSva da gamravldnen sufTa saxiT. SemdegSi dnm-s ormag spirals 

acalkevebdnen. specialuri fermentis moqmedebiT fagebi iSleboda, Rebulobdnen 

sufTa genebs. eqsperimentebi genis sufTa saxiT gamoyofaze dResac grZeldeba. 

    1970 wels amerikelma g. xoranam pirvelma moaxdina safuaris sokos 

ujredSi genis sinTezi. ferment ligazas daxmarebiT safuarSi SeZles 77 

dezoqsiribonukleotidis dakavSireba dnm-s jaWvSi, romelic 

komplementarulia alaninuri transportuli rnm-s.  1972 wels genis 

fermentuli sinTeziT sisxlis hemoglobinSi moxda globinis i-rnm-s 

biologiuri gaaqtiureba adamianis, bocverisa da Tagvis  ujredSi. aseT i-rnm-

s matricaze Sebrunebuli transkriptazis dros Sendeboda Sesabamisi genebi. 

ukanasknel xans ganxorcielebulia genis sinTezi martiv baqteriebSi.  

    ukanasknel wlebSi molekularuli biologiis, rogorc axalgazrda 

mecnirebis ganviTarebiT Camoyalibda axali mimarTuleba-genetikuri inJineriis 

saxelwodebiT. adamians fantastikuri SesaZlebloba eqmneba genetikuri 

inJineriis miRwevebis gamoyenebiT. 

    genetikuri inJineria moicavs Semdeg ZiriTad procesebs: SerCeuli 

organizmidan genis gamoyofas, am genebis Serevas veqtoralur Ddnm-Tan, 

romelsac saSualeba eqneba TviTwarmoqmnis, e. i. replikacia-gaormagebisa; 

miRebuli hibriduli (rekombinirebuli) dnm-s Setanas axal organizmSi da 

ucxo genebis aqtivobis uzrunvelyofas. TiToeuli es procesi Sedgeba uamravi 
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etapisagan da mraval dabrkolebas moicavs. gansakuTrebiT aRsaniSnavia dnm-s 

molekulidan calkeuli genis gamoyofa. dnm-s molekula, romelic ormagi 

spiralisagan Sedgeba, daaxloebiT 2,8-10 megadaltonis tolia, xolo  

genetikuri informacia niSnebis mixedviT gacilebiT mcirea. TiToeul dnm-Tan 

dakavSirebulia ara erTi, aramed ramdenime niSani. hibriduli dnm ki qmnis 

sruliad gansxvavebul memkvidrul masalas, romelc ar hqonda aqamde arsebul 

arc erT cxovels da mcenares. 

   genetikuri inJineriiT Seiqmna metad saWiro SenaerTebi, fermentebi, 

aminomJavebi, antibiotikebi, vitaminebi, sakvebi cilebi, adamianTa da cxovelTa 

peptiduri hormonebi.  

   genetikuri inJineriis meTodTa daxmarebiT SeiZleba miviRoT sasoflo-

sameurneo mcenareTa jiSebi, romlebSic Tavmoyrili iqneba gansxavebuli 

gvarebis dadebiTi niSan-Tvisebebi. aRsruldeba seleqcionerTa ocneba-Seiqmneba 

daavdebebisa da mavneblebisadmi absoliturad gamZle formebi. mecnierebi 

cdiloben Seqmnan mcenareebi, romelebSic iqneba ferment nitrogenazis geni, 

romelsac Seswvs unari atmosferuli azotis asimilacia. aseTi genebi gvxvdeba 

zogierT baqteriebSi. am genebis gadanergviT Escherichia coli-Si moxda cilis 

sinTezi haeris azotiT. gansakuTrebiT sayuradReboa virusebis daxmarebiT 

kulturul mcenareebSi sxvadasxva genebis Setana. magaliTad, holandieli 

mecnieris rastis mier Seyvanilia foTlis mozaikis sawinaaRmdego geni, xolo 

butenkom (1960) miiRo kartofilis uviruso formebi. 

   genetikuri iJineriiT onkologiaSi miRebulia baqteriuli ujreduli 

genebi, romlebic akontroleben virusul simsivnes. Sveicarieli mecnieris 

veismanis mier genetikuri inJineriiT miRebulia interferoni. qimiuri sinTeziT 

ki sul axlaxan miiRes insulini. 

   genetikuri inJineriiT SesaZlebeli gaxdeba gadaiWras energetikuli 

problemebic. SeiZleba Seiqmnas iseTi baqteriebi, romlebic gamoiwveven navTobis 

daSlas da moxdeba misi sruli gadamuSaveba. mecnierebi ikvleven 

SesaZleblobebs baqteriebidan saTbobis misaRebad.  

   genetikurma inJineriam, rogorc axalma mecnierebam, karga xania moipova 

aRiareba da SemdegSic usazRvrod gazrdis SesaZleblobebs Soreul 

hibridizaciaSi. 

 
 
 

organizmebis cvalebadoba 
 

   organizmTa gamravlebas Tan axlavs Tandayolili Tvisebebi memkvidreoba da 

cvalebadoba. sicoxcxlis umniSvnelovanesi gamovlinebaa cvalebadoba. igi 

gamoixateba individebs Soris sxeulis calkeuli organos niSnebisa da 

funqciebis gansxvavebaSi. C. darvinma Tavis moZRvrebebSi ,,saxeobaTa warmoSoba” 

cvalebadobas gansakuTrebuli adgili miuZRvna. erTi saxeobis individebs Soris 



 68

gansxvaveba SeiZleba damokidebuli iyos TviT memkvidreobiT faqtorebze genebis 

cvlilebaze, romlebic miiRes mSoblebisagan an garemo pirobebis gavleniT. amis 

Sesabamisad cvalebadobis ori forma arsebobs genetikuri da modifikaciuri.  

 
modifikaciuri cvalebadoba 

 

    modifikaciuri (fenotipuri) cvalebadoba es aris erTi da igive genotipis 

reaqcia im garemo pirobebis mimarT, romelSic mimdinareobs organizmis 

ganviTareba. garemo pirobebi udides gavlenas axdens ganviTarebadi organizmebis 

niSnebsa da Tvisebebze. amas adasturebs mravali magaliTi. adre gazafxulze 

yoCivardas dabal temperaturaze aqvs muqi vardisferi Seferva, xolo 

temperaturis momatebasTan dakavSirebiT feris intesivobac klebulobs. 

furisulas 15-20°C temperaturaze wiTeli yvavili aqvs, xolo 30-35°C 
temperaturaze TeTrad yvavilobs. wvniani sakvebis SemTxvevaSi Zroxa mets 

iwvelis, xolo mSrali sakvebis dros  gacilebiT nakleb rZes iZleva. Tu 

axalgazrda babuawveras mcenares gavyofT or nawilad da erT maTgans davrgavT 

baris pirobebSi, xolo meores–mTaSi, vnaxavT, rom mcenare romelic mTaSi 

gaizarda gacilebiT ufro mcire zomisaa, gansxvavdeba yvavilis wveriT, 

foTlebis agebulebiT da  Sebusulia. raki viciT mcenareTa saerTo warmoSoba, 

SeiZleba vTqvaT, rom erTi da igive genotipi sxvadasxva garemo pirobebis 

zemoqmedebiT gansxvavebuli formiT gamovlindeba.  

   organizmis, misi genotipis memkvidreobiTi Tvisebebi ar SeiZleba 

daxasiaTdes erTi romelime formis fenotipis gamovleniT. genotips axasiaTebs 

reaqciis norma, anu Secvlil garemo pirobebze reagirebis unari. reaqciis 

norma gamovlindeba organizmis modifikaciuri cvalebadobis procesSi. igi 

warmoadgens kanonzomier biologiur movlenas, romelic organizmebis 

gamravlebis mudmivi Tanamgzavria. calkeuli jiSis mosavlianoba  ver 

daxasiaTdeba Tu ar viciT ra pirobebSia igi miRebuli. Tu mosavali miRebulia 

Rarib niadagze da uaryofiT agroteqnikur pirobebSi, maSin jiSi kargia, xolo 

Tu mosavali miRebulia nayofier niadagebze da teniTa da sakvebiT 

uzrunvelyofil pirobebSi, maSin es jiSi mciremosavliania.  

   organizmis yvela niSan-Tvisebis ganviTareba xorcieldeba genotipis 

safuZvelze da yovelTvis mimdinareobs gansxavevbul garemo pirobebSi. amitom 

yoveli niSnis Tu Tvisebis memkvidreoba misi modifikaciis sxvadasxva formiT 

vlindeba. cvalebadobis movlenis Seswavlis dros mkvlevars yovelTvis aqvs 

saqme individebis erTobliobasTan, rasac generalurs uwodeben. igi xasiaTdeba 

didi ricxvisagan, romlis Seswavla SeuZlebeli xdeba. amitom saWiro xdeba 

calkeul SemTxvevaTa gamoyofa rasac amokrefiTi erToblioba anu amonakrebi 

ewodeba. amonakrebis Semadgenel erTeulTa raodenobas ewodeba misi moculoba. 

amonakrebis erTeulebs Soris aris gansxvaveba da yoveli Sesaswavli niSani 

cvalebadobs. erTobliobis erTeulebs Soris aseT sxavobas uwodeben variacias, 

anu dispersias. yvela variacia romelic gamowveulia garemo pirobebis 
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gavleniT, Tu es ukanaskneli ar iwvevs  genotipis Secvlas ,,Tavsdeba”” misi 

reaqciis normaSi. gansxvavebul fenotipebs, romlebic gamoxataven organizmis 

reaqciis normas, aqvT adapturi mniSvneloba da warmoadgenen garemo pirobebis 

cvalebadobis mizanSewonil pasuxs. rac ufro mniSvnelovania gansakuTrebuli 

niSnebi gamravlebasa da gadarCenisaTvis, miT ufro midrekilia isini 

modifikaciuri cvalebadobisaken. 

 
genetikuri cvalebadoba 

 

   ujreduli struqturis cvalebadoba, romelic uzrunvelyofs axali 

organizmis warmoqmnas Secvlili genotipiT genetikuri cvalebadoba ewodeba. 

genetikuri cvalebadoba SeiZleba iyos kombinaciuri da mutaciuri. 

cvalebadoba, romelic miRebulia mSobeli formis genebis urTierTqmedebiT da 

Serwymis Sedegad da xasiaTdeba axali warmonaqmnebiT ewodeba kombinaciuri anu 

hibriduli cvalebadoba. kombinaciuri cvalebadobis dros axali genebi ar 

warmoiqmneba, magram misi roli didia mcenareTa da mikroorganizmTa seleqciasa 

da evoluciaSi.  

    genebisa da qromosomebis struqturul cvlilebebs, romlebic iwveven 

organizmebis axali memkvidreobiTi niSnebisa da Tvisebebis gamovlenas ewodeba 

mutaciuri cvalebadoba. aseT cvalebadobas naxtomisebri Tvisobrivi xasiaTi 

aqvs. magaliTad: fxiani xorblis Secvla ufxo formiT mutaciis warmoqmnis 

process mutagenezi ewodeba. mutaciebi ZiriTadi ,,saSeni masalaa”, romelic 

moixmareba organizmis evoluciis dros.mutagenezi SeiZleba iyos bunebrivi da 

xelovnuri. termini mutacia pirvelad ixmara holandielma genetikosma de-

frizma. enoTeraze Tavisi dakvirvebebis ganzogadebis  Sedegad, de-frizma Seqmna 

mutaciuri Teoria, romelic Camoayaliba wignSi ,,mutaciebi da mutaciis 

periodi saxeobaTa warmoSobisas.” genetikis Semdgoma ganviTarebam aCvena, rom 

de-frizma sworad gansazRvra mutaciis buneba da mutaciuri procesis 

Tavisebureba. 

 
bunebrivi mutagenezi 

 

   de-frizis mutaciurma Teoriam xeli Seuwyo sxvadasxva mcenareTa  

mutaciebis gamovlenas da aRweras. 

   aRmoCnda, rom dedamiwis biosferoSi mudmivad moqmedebs maionizebeli 

gamosxiveba-kosmosuri sxivebis saxiT da dedamiwis qerqSi imyofebian  

radioaqtiuri elementebi, aseve qimiuri nivTierebebi romelTa zegavleniT 

mudam warmoiSoba mutaciebi. mutaciebi, rolebic miiReba bunebaSi, bunebrivi 

faqtorebis zegavleniT ewodeba bunebrivi anu spontanuri mutaciebi. garda 

enoTerasi bunebrivi mutaciebi axasiaTebs qristesisxlas, kowaxurs, lemas, 

astras, yoCivardas, nekerCxals, siminds, wiwakas da sxv. bunebriv pirobebSi 

mutaciis sixSire SedarebiT iSviaTia. mag. baqteriebSi erTi genis saSualo 



 70

mutaciuri sixSire tolia 1:10 000 000, adaminaSi 1:200 000, drozofilaSi 

1:100 000. aRsaniSnavia isic, bevri mcire  bioqimiuri da fiziologiuri 

mutaciis SemCneva SeuZlebelia. genis spontanuri mutaciebis sixSire 

damokidebulia, rogorc genotipze, aseve fiziologiur da bioqimiur 

cvlilebebze. mutacia aris axali memkvidreobiTi cvalebadobis erTaderTi 

pirveladi wyaro, uromlisodac SeuZlebelia organizmis evolucia.  

 
xelovnuri mutagenezi 

 

   mcenareebis, cxovelebisa da mikroorganizmebis mutaciebi, romlebic 

gamowveulia eqsperimentalurad sxvadasxva qimiuri da fizikuri zemoqmedebiT 

xelovnuri anu inducirebuli mutagenezi ewodeba. 1925 wels leningradis 

radiumis institutis swavlulebma g. nadsonma da g. filipovma, msoflioSi 

pirvelad miiRes safuara sokos mutacia-radiumis sxivebis gavleniT. 1927 

wels amerikelma genetikosma g. miulerma xelovnuri mutaciebis misaRebad 

gamoiyena rentgenis sxivebi. 1932 wels v. saxarovma drozofilas mutacia 

miiRo kalium-iodis xsnariT, xolo 1933wels lobaSevma  imave obieqtis 

mutacia amiakiT SeZlo. auerbaxma da robsonma aRmoaCines ipritis mutagenuri 

moqmedeba, rapoportma ki aRmoaCina formaldehidis  mutagenuri Tviseba. 

mutaciebi vlindeba sxvadasxva pirobebis  gavleniT, romelTac mutagenuri 

faqtorebi anu mutagenebi ewodeba, xolo miRebul formebs mutanti.xelovnuri 

mutaciebis misaRebad gamoyenebuli mutagenebi orgvaria: fizikuri da qimiuri. 

fizikur mutagenebs miekuTvneba: radiacia, maRali da dabali temperatura, 

meqanikuri zemoqmedeba, ultrabgerebi. qimiur mutagenebad iyeneben:eTilenimini, 

dieTilsulfati, kofeini, kolxicini da sxv.  

 
mutaciebis ZiriTadi tipebi da maTi  

klasifikaciis principebi 
 

    mutaciebi bunebaSi mimdinareobs sxvadasxva mimarTulebiT da ama Tu im 

organizmze nebismieri maTganis gamovlena SemTxveviTi movlenaa. amasTanve 

mutaciuri procesi mTlianad emorCileba garkveul kanonzomierebebs, rom 

nebismieri organizmis SesaZlo mutaciebis buneba gansazRvrulia saxeobis 

(gvaris) genetikuri sistemiT. aqedan gamomdinare mutaciebis klasifikacia 

metad rTulia da exeba organizmis morfologiur, fiziologiur da bioqimiur 

agebulebas. 

    mutaciebis klasifikacia memkvidreobiT struqturaze maTi moqmedebis 
mixedviT. ujredis birTvis memkvidreobiT struqturaze moqmedebis mixedviT 

mutaciis sam tips ganasxvaveben. qromosomTa ricxvis Secvla (genomebis 

gardaqmna). igi SeiZleba gamovlindes : a) qromosomebis ricxvis jerad 

gadidebaSi-poliploidia; b) erTi an ramdenime qromosomis dakargva an damateba-

aneuploidia; g) qromosomebi ricxvis jeradi Semcireba haploidia. 2.  
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qromosomTa struqturis Secvla (qromosomuli aberaciebi). igi vlindeba a) 

qromosomis romelime ubnis dakargviT (delecia); b) qromosomebis romelime  

ubnis gaormagebiT (duplikacia); g) qromosomis romelime ubnis 180° 
SemobrunebiT (inversia); d) or arahomologiur qromosomas Soris ubnebis 

gacvliT (translokacia). 3. genis struqturis Secvla (genuri mutacia). misi 

gamomwvevi mizezebia nukleotidis dakargva, gaormageba, CarTva an 

Tanmimdevrobis Secvla. mutagenebi ujredis struqturaze erTnairad ar 

moqmedeben da amitom warmoiqmneba gansxvavebuli mutaciebi. 

   mutaciebis klasifikacia organizmze maTi moqmedebis da gavlenis mixedviT. 
organizmze moqmedebis mixedviT mutacia SeiZleba iyos: morfologiuri, 

fiziologiuri da bioqimiuri. mutagenebis moqmedebiT icvleba organizmis 

garegnuli niSnis gamovlena, icvleba organoTa funqciebi, zrda-ganviTareba, 

ujredis da qsovilis qimiuri Semadgenloba. isini xSirad xasiaTdebian 

urTierTSenacvlebiT.foTlis zomebis zrda iwvevs fiziologiuri procesebis 

gaaqtiurebas, xolo es ukanaskneli aZlierebs bioqimiur procesebs. gamovlenis 
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mixedviT mutaciebi SeiZleba iyos dominanturi da recesiuli. ufro xSiria 

recesiuli mutaciebi, vidre dominanturi. 

   organizmebis sicocxlisunarianobasa da nayofierebaze moqmedebis mixedviT 

mutaciebi SeiZleba iyos  sasargeblo, neitraluri da mavne. sasargeblo 

mutaciebi aZlierebs organizmis cxovelmyofelobas da zrdas. neitraluri 

araviTar gavlenas ar axdens, xolo mavne mutaciebi amuxruWeben da amcireben 

organizmSi ganviTarebas. xSir SemTxvevaSi isini iwveven  sikvdils, amitom maT 

letalur mutaciebs uwodeben. mutaciebis erTobliobas, romelic organizmSi 

warmoiqmneba garkveuli mutagenezis zemoqmedebiT, ewodeba mutaciis speqtri.  

  generatiuli da somaturi mutaciebi. organizmebSi xdeba gansakuTrebiT 

mgrZnobiarea organizmi mutagenebis mimarT gamravlebis procesSi. mutaciebs, 

romlebic warmoiqmnebian gametasa da ujredebSi, romlebisganac isini 

viTardebian ewodeba generatiuli mutaciebi, xolo somatur ujredebSi 

warmoqmnil mutaciebs ki ewodeba somaturi mutaciebi. orive saxis mutacia 

erTmaneTisagan arafriT ar gansxvavdebian, magram gamovlenis xasiaTiT da 

evoluciuri da seleqciuri mniSvnelobiT gansxvaveba Zalian arsebiTia. 

     mcenareTa  umetesoba  mravldebian vegtatiurad. nebismieri somaturi  

mutacia warmoqmnili im mcenareTa qsovilSi, saidanac axali mcenare viTardeba, 

gadaecema momdevno Taobas. kargadaa Seswavlili xexilovani mcenareebis 

mutaciebi, romlebic zrdis wertilis  ujredebSi warmoiqmneba da uwodeben 

kvirtis mutacias anu sportebs.  

    pirdapiri da Sebrunebuli mutaciebi.  mutacia aris axali memkvidruli 

cvalebadobis erTaderTi pirveladi wyaro. mutacia sasargebloa da 

sazianoc.bevri organizmi mavne recesuili mutaciebis matarebelia. amitom 

bunebrivi gadarCeviT ganuwyvetliv unda xdebodes mavne mutaciebis mocileba. 

veluri tipis genis mutaciis dros da amis Semdgom warmoqmnili cvalebadobis 

Tavdapirvel mdgomareobaSi gadasvlas, SeiZleba vuwodoT pirdapiri da 

Sebrunebuli mutaciebi. sqematurad SeiZleba gamovxatoT ase: A↔a. pirdapiri 
mutaciebi recesiulia, xolo Sebrunebuli dominanturi. amitom genebis 

umetesobisaTvis pirdapiri mutaciebis sixSire ufro maRalia, vidre 

Sebrunebulisa. 

   msxvili da mcire mutaciebi. msxvil mutaciebs miekuTvneba de frizis mier 

aRwerili enoTeras mutacia. msxvili mutaciebi dakavSirebulia mTeli mTeli 

organos ganviTarebis saxecvlilebasTan, sxvadasxva saxis simaxinjeebis 

warmoSobasTan da sxv. isini advilad SesamCnevia calkeul mutaciur 

individebSi. xSiria iseTi mutaciebic, romelTac SeuZliaT umniSvnelod 

Secvalon organizmis fiziologiuri, morfologiuri da nebismieri 

raodenobrivi cvlileba. isini e. w. mcire mutaciebia. 

   xelovnuri mutaciebis dros msxvil mutaciebs gamoyofen meore mutantur 

TaobaSi (M2), xolo mcire mutaciebs mesame TaobaSi (M3). mcire mutaciebi 

iZlevian sameurneo-sasrgeblo da biologiuri niSnebis uzarmazar 

memkvidreobiT cvlilebebs, romlebsac didi mniSvneloba aqvs seleqciaSi. 
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cnobilia, rom msxvil mutaciebs, garda mcire gamonaklisisa, ar SeuZliaT 

axali saxeobis mocema.  

    genis mdebareobis efeqti da mravlobiTi alelizmi. genetikos a. 

stertevantis mier drozofilaSi da n. dubininis, a. sidorovis da v. 

xvostovas mier dadginda, rom genis moqmedebis Secvla dakavSirebulia 

qromosomaSi mis mdebareobaze. am movlenas ,,genis mdebareobis efeqti “ ewoda. 

daadgines, rom qromosomis kompleqsSi genis gadaadgilebas SeiZleba mohyves 

misi moqmedebis Secvla da dominantobis Sesusteba. yoveli geni memkvidreobis 

diskretuli erTeulia. magram amave dros igi Zveli genotipis sistemaSi 

avlens Tavis moqmedebas.  

   mutaciebis Seswavlam dagvanaxa, rom qromosomis erTi da igive lokusi 

(nawili) misi Senebis Secvlis Sedegad SeiZleba moxvdes sxvadasxva 

mdgomareobaSi da warmoqmnas alelebis ara ori, aramed mTeli seria. am 

movlenas mravlobiTi alelizmi ewodeba. mralobiTi seriis dominirebis 

movlenas is Tvisebebi axasiaTebs, rom mis yovel wevrs SeuZlia mTlianad an 

nawilobrivad CaaxSos nebismieri sxva wevris gamovlena. mravlobiTi alelizmi 

adasturebs mutaciebis SemTxveviT bunebas da genis sxvadasxva mimarTulebiT 

Secvlis unars. 

 
poliploidia da qromosomebis ricxvis sxva  

cvlilebebi 
 

    adamiani uxsovari droidan gamoarCevda Tavisi interesebis Sesabamisad 

Secvlil mcenareTa praqtikulad saintereso poliploidur formebs. xalxuri 

da mecnieruli seleqciiT mravali kulturis poliploiduri forma Seiqmna. 

poliploidiis, rogorc mcenareTa qimiuri seleqciis meTodis Segnebulma 

gamoyenebam da eqsperimentaluri poliploidiis problemam gansakuTrebiT mas 

Semdeg miiqcia mravali qveynis genetikosTa da seleqcionerTa yuradReba, rac 

amerikeli mecnieris blefsis mier aRmoCenili iqna poliploidebis miRebis 

martivi meTodi kolxicini. amJamad poliploidebi, rogorc saseleqcio masala, 

miRebulia TiTqmis yvela kulturul mcenareSi. 

    memkvidreobiT cvalebadobas, romelic dakavSirebulia qromosomaTa 

bazisuri ricxvis jerad gadidebasTan uwodeben poliloidias. poliploidia 

niSnavs qromosomebis ricxvis cvalebadobas. poliploidiis istoria daiwyo i. 

gerasimovis mier wyalmcenare spirogiraze dabali temperaturis da zogierTi 

narkotikis zemoqmedebiT ujredis dayofis SeferxebiT. SemdegSi dadginda, rom 

ujredis aseTi cvlileba iwvevda qromosomebis ricxvis gadidebas. am movlenas 

g. finklerma poiliploidia uwoda. citologiuri gamokvlevebiT dadginda, rom 

farulTeslovan mcenareTa umravlesobas axasiaTebs poliploidebi. 

poliploiduri rigis qromosomebis sawyis anawyobs warmoadgens maTi 

haploiduri ricxvi,  mas bazisur ricxvs uwodeben, xolo misi jeradi 

gadidebiT miiReba poliploiduri rigi. qromosomebis haploiduri ricxvis 
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genebis jams ewodeba genomi. zogierT kulturul mcenareTa poliploiduri 

rigi aseTia:  

                          xorbali 14, 28, 42 

                          Wanga 14, 28, 42, 56, 70 

                          Warxali 18, 36, 54 

                          qliavi 16, 32, 48 

                          marwyvi 14, 28, 42, 56 

                          kartofili 12, 24, 36, 48, 56 

                          qeri 14, 28, 42  

poliploidia SeiZleba iyos balansirebuli (2n,4n,6n)  da arabalansirebuli  
(3n,5n,7n). 
   poliploidia did rols asrulebs mcenareTa evoluciaSi. diploiduri 

mdgomareoba SeiZlena ganxvixiloT, rogorc poliploidiis ganviTarebis 

pirveli nabiji, zigota ki pirveli poliploiduri formaa. poliploidia 

iwvevs mcenaris bunebis Rrma da mrvalmxriv cvlilebas, poliploidia iwvevs 

birTvis da ujredis zomebis, bageebis da qloroplastebis ricxvis zrdas, 

izrdeba foTlis, yvavilis nayofis, Teslis, vegetatiuri masisa da mcenaris 

saerTo siZliere.  umjobesdeba  teqnologiuri Tvisebebi. swored amitom, p. 

Jukovski ambobda: adamiani umeteswilad ikvebeba poliploidiis produqtebiT. 

ufro xSirad veluri formebiT. ufro xSirad veluri formebi qromosomebis 

naklebi ricxviT xasiaTdeba, Tumca aris iseTi SemTxvevebic, roca kulturuli 

saxeobebis qromosomTa ricxvi naklebia veluri saxeobebis qromosomTa ricxvze. 

mag. kulturuli qeris qromosomTa ricxvi 14-ia, xolo velur saxeobebs aqvT 

14, 28 da 42 qromosoma. aris iseTi gvarebic, romelTa yvela saxeobas 

qromosomebis erTnairi ricxvi aqvs. mag. Wvavi, barda, lobio. naTelia am 

gvarebis evolucia mimdinareobda qromosomebis ricxvis Seucvlelad, erTi da 

imave  genomis qromosomis struqturuli gadaxalisebis safuZvelze. 

    
poliploidiis tipebi da poliloidebis  

klasifikacia 

  

   evoluciis procesSi da eqsperimentuli zemoqmedebisas, poliploiduri 

formebi umeteswilad warmoiqmnebian mitozis da meiozis darRvevis Sedegad 

aqedan gamomdinare arCeven poliploidiis warmoqmnis or tips: mitozur da 

meiozurs.mitozuri dakavSirebulia somatur ujredebSi mitozis darRvevasTan, 

xolo meiozuri  mikro da makrosporogenezis warmoqmnis procesSi meiozis 

darRvevasTan. poliploiduri formebi ufro xSirad warmoiqmneba mitozuri 

darRvevis Sedegad, meiozuri darRvevebi, romelic exeba arareducirebuli 

gametebis warmoqmnas da maT Serwyma xSirad uSedegoa da poliploiduri 

iSviaTad xdeba. 

   poliploidebi iyofa sam ZiriTad jgufad: avtopoliploidebi, 

alopoliploidebi da aneuploidebi. qromosomuli cvlilebebis gansakuTrebul  
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jgufs Seadgens is organizmebi, romelTa somatur ujredebSi qromosomebis 

ricxvi diploidurTan SedarebiT orjer Semcirebulia da maT haploidebi 

ewodeba. 

   avtopoliploidebi iseTi poliploidebia, romlebic miiReba erTsa da imave 

saxeobaSi qromosomebis haploiduri ricxvis jeradi gadidebiT. haploiduri 

anawyobis orjeradi gadidebiT miiReba tetraploidebi, eqvsjeradiT-

heqsaloidebi, rvajeradiT-oqtaploidebiT. Tu haploiduri anawyobi izrdeba 

samjer miiReba triploidi, Tu xuTjer pentaploidi. avtopoliploidia 

kulturul mcenareebSi gvaZlevs vegetatiuri organoebis zrdas, nayofis da 

Teslis simsxos gadidebas, Saqrianobis zrdas, teqnologiuri Tvisebebis 

gaumjobesebas. bunebrivi poliploidebi, xelovnurisagan gansxvavebiT, 

gacilebiT maRali nayofierebiT xasiaTdebian. es imitom, rom bunebrivi 

avtopoliploidebi gadian xangrZliv bunebriv gadarCevas da axasiaTebT 

balansirebuli meiozi.  

   avtopoliploidebi gamoiyeneba mravali kuturis seleqciur muSaobaSi. misi 

daxmarebiT SeiZleba miviRoT sawyisi masala, gansakuTrebiT gamoiyeneba axali 

konstanturi formebis misaRebad. mizanSewonilia avtopoliploidebis miReba 
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usqeso da vegetatiuri gamravlebis dros. avtopoliploidiis mniSvnelovani 

Sedegia miRebuli mraval kulturaSi, romelTagan gansakuTrebiT aRsaniSnavia: 

Wvavis mokleReroiani tetraploiduri formebi, romelTac aqvT msxvili 

marcvali (germania da Svecia); datotvilTavTaviani tetraploiduri Wvavi, 

romelic gamoirCeva maRalproduqtiulobiT (akad. n. cicini); tetraploiduri 

saSemodgomo jiSi-belta, romelic mokleReroiania, mkvrivi da msxvili 

muxlTSorisebiT (belorusia). miRebulia samyuras tetraploiduri formebi, 

romlebic mwvane masis mosavlianobiT erTnaxevrjer da metad aWarbeben sawyis 

formebs (ruseTi). wiwiburas tetraloiduri formebi gacilebiT 

msxvilmarcvliania da maRalmosavliani (ruseTi). gamoyvanilia simindis 

tetraploiduri xazi Cas–geniT, romelic ar mtveriandeba Cveulebrivi 

diploiduri jiSebiT (ruseTi). avtopoliploidiis gansakuTrebiT didi 

miRwevaa triploiduri Saqris  Warxlis miReba, romelSic gazrdilia 

Saqrianoba da maRalmosavlianoba (ruseTi). sazamTros tetraploiduri da 

diploiduri formebis SejvarebiT miRebulia triploiduri UuTeslo sazamTro 

(iaponia). avtopoliploiduri formebi warmatebiT gamoiyeneba vaSlis, vazis, 

citrusebis da Cais  kulturaSi. 

   alopoliploidebi iseTi organizmebia, romlebic warmoiqmneba qromosomebis 

sxvadasxva anawyobis jeradi gadidebiT. alopoliploidebs, romlebic 

miRebulia qromosomuli anawyobis jeradi gadidebiT, ori saxeobis an gvaris 

SejvarebiT, amfidiploidebi ewodeba. alopoliploidebSi meiozis process aqvs 

Tavisi Taviseburebebi, romlebic ganisazRvreba qromosomebis koniugaciiT. ori 

sxvadasxva saxeobis an gvaris Sejvarebisas, Cveulebriv, miiReba unayofo Taoba, 

radgan aramonaTesave  genomebs qromosomebis normaluri koniugacia ar 

SeuZliaT da warmoqmnian arasicocxlisunarian gametebs.  qromosomebis 

koniugaciis ori saxe arsebobs erTi-avtosinTezi, roca xdeba erT mSobliur 

formaSi qromosomebis erTmaneTs Soris koniugacia da meore-alosinTezi, roca 

xdeba saxvadasxva genomis qromosomebs Soris koniugacia. es ki miuTiTebs, rom 

amfidiploidebs aqvT SesaZlebloba genomebis axali koniugaciis dros 

moaxdinos lokusebis rekombinacia da warmoqmnas axali formebi. 

alopoliplodebs axasiaTebs mkveTrad gamoxatuli hibriduli siZliere, 

romelic mtkiced inaxeba Semdgom TaobebSi. 

   poliploidiis sapirispiro procesia haploidia. haploidebi iseTi 

organizmebia, romlebSic sawyis formasTan SedarebiT gansxvavebulia 

qromosomebis ricxvi. haploidebi viTardeba erTi ujredidan ganayofierebis 

gareSe (kvercxujredi sinergidi, antipodi, mtvris marcvali). haploidebi 

xasiaTdeba dabali sicocxlisunarianobiT da ujredisa da yvela organos 

Semcirebuli zomebiT. maT fenotipSi SeiZleba gamovlindes, rogorc 

dominanturi, ise recesiuli genebi. xelovnuri haploidebis misaRebad iyeneben 

ramdenime meTods. 1. ucxo mtvriT damtverianeba. am dros xdeba haploiduri 

parTenogenezis stimulacia, ucxo mtvriT irRveva ganayofierebis procesi. 2. 

rentgenis an gama sxivebiT dasxivebuli mcenaris mtvriT damtverianeba. am dros 
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dasxivebuli mtvris marcvali kargavs ganayofierebis unars  da stimulirebas 

ukeTebs kvercxujreds. 3. tyupebis meTodi-roca erTi Teslisagan SeiZleba 

ganviTardes ori an meti individi-tyupi. SeiZleba isini davaSoroT da 

gavzardoT cal-calke. 4. damtverianebis dayovneba. damtvervis dagvianebisas 

SeiZleba kvercxujredisagan, sinergidisagan, antipodisagan miviRoT hibridebi. 

5. samtvres kultura. am dros xdeba haploiduri ujredis da qsovilis 

kulturis miReba da maTgan hapoliduri mcenareTa regeneracia. 

    ukanasknel xanSi genetikasa da seleqciaSi haploidebis gamoyenebas Zalian 

didi mniSvneloba aqvs. mas warmatebiT iyeneben Soreul hibridizaciaSi. misi 

daxmarebiT maqsimalurad izrdeba homozigoturi formebi da Cqardeba 

konstanturi formebis miReba, mcirdeba sawyisi masalis moculoba gamorCevisas.  

 
heterozisi da misi damagrebis gzebi 

 

    hibriduli Zala anu heterozisi zogad biologiuri movlenaa, romelic 

iwvevs pirveli Taobis mcenareTa simZlavres, sicocxlisunarianobas da 

produqtiulobas. heterozisis cneba mecnierebaSi pirvelad SemoRebulia 

amerikeli genetikosis Selis mier (1914). heterozisi uZvelesi movlenaa, 

romelic dakavSirebulia evoluciis procesSi jvaredinmtveria mcenareTa 

warmoSobasTan. jer kidev darvini aRniSnavda, rom TviTdamtvervasTan SedarebiT 

jvaredini damtverva evoluciis maRali safexuria. am dros izrdeba 

heterozigotuloba, rac uzrunvelyofs organizmTa cvalebadobas da maT 

cxovelmyofelobas. i. kerleiteris mier Tambaqos ori saxeobis (virjiniis 

Cveulebrivi Tambaqo X perus Tambaqo) SejvarebiT pirvel TaobaSi aRiniSna 

mcenareTa  Zlieri zrda, adreuloba da meti namxrevebis ganviTareba. 

heterozisis movlena Sedegia memkvidrulad gansxvavebuli sxvadasxva formis 

SejvarebiT miRebuli hibriduli organizmebis heterozigotulobis. hibrids 

mSoblebTan SedarebiT aqvs genebis meti raodenoba, romlebic avseben erTmaneTs. 

hibridebSi heterozisi gamoixateba : zrdis gaZlierebiT, mwvane masis maRali 

mosavlianobiT, nivTirebaTa cvlis ufro intensivobiT, adreulobiT. 

 
heterozisis tipebi 

 

   d. Selma, romelmac axsna heterozisis buneba daasabuTa, rom igi SeiZleba 

ganvixiloT rogorc genetikuri, citoplazmuri, bioqimiuri da fiziologiuri 

faqtorebis kompleqsuri moqmedebis Sedegi. amitom Svedma genetikosma a. 

gustafsonma heterozisis movlena dayo sam ZiriTad tipad: reproduqciuli, 

somaturi, adapturi. reproduqciuli heterozisis dros xdeba gasamravlebeli 

organoebis ukeT ganviTareba-gadidebuli fertiloba da nayofiereba, Teslis 

gazrdili mosavlianoba. somaturi heterozisis dros izrdeba vegetatiuri 

nawilebis gaZlierebuli ganviTareba-Reros, foTlebis, Zirxvenebis. adapturi 

anu SemgueblobiTi heterozisi iwvevs cxovelmyofelobis gaZlierebas, maT 
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ukeT Seguebulobas garemo pirobebTan, amas ki didi mniSvneloba aqvs 

arsebobisaTvis brZolaSi. 

   heterozisis gamovlenis donis mixedviT heterozisi SeiZleba iyos 

WeSmariti da hipoTeturi. WeSmariti heterozisia, roca pirveli Taobis 

hibridi garkveuli niSnebiT aRemateba umjobes mSobel formas, xolo 

hipoTeturia, roca aRemateba orive mSoblis saSualo maCvenebels. winaswar 

gansazRvruli niSan-Tvisebebis mixedviT heterozisi SeiZleba iyos dadebiTi an 

uaryofiTi. 

   heterozisis yvelaze damaxasiaTebeli Tvisebaa Zlieri gamovlena pirveli 

Taobis hibridebSi, xolo meore TaobaSi mkveTrad ecema, SemdgomSi ki mTlianad 

qreba. es movlena dakavSirebulia mcenareTa  heterozigotebis SemcirebasTan. 

meore TaobaSi mosavlianoba SeiZleba Semcirdes 35%-iT, xolo momdevnoSi 

50%-iT. (Seli). meore TaobaSi mosavlianobis Semcirebis sididis  

gamosaangariSeblad s. raitis mier SemoTavazebulia formula: 

F2= F1-
n

PF 1  

sadac F2-meore Taobis hibridebis mosavalia, F1-pirveli Taobis hibridebis 

faqtiuri mosavalia, p-Sesajvarebeli xazebis saSualo mosavali, n xazebis 
raodenoba. amitom heterozisuli hibridebi warmoebaSi gamoiyeneba mxolod 

pirvel TaobaSi, xolo erTwlian kulturebSi maTi gamoyvana yovel welsaa 

saWiro. 

 
organizmTa individualuri ganviTareba  da genetikuri 

procesebi populaciaSi 

   individualuri ganviTarebis genetikuri safuZvlebi organizmTa 

memkvidreobisa da cvalebadobis sakiTxebis mniSvnelovani nawilia. 

   sasqeso ujredebis Serwymis Sedegad viTardeba zigota, romelic Semdgomi 

ganviTarebis procesSi kvlav warmoqmnis axal Taobas (individebs). 

  individualuri ganviTareba (onTogenezi) organizmTa garemo pirobebTan 

xangrZlivi urTierTkavSiris Sedegia, romelic SemdgomSi gamorCevis gziT 

magrdeba organizmis genotipSi. e.i. individualuri ganviTareba xorcieldeba 

genotipis safuZvelze.  

   onTogenezi mimdinareobs morfologiuri da fiziologiuri procesebis 

Tanmimdevruli gavliT. adgili aqvs somaturi ujredebis diferenciacias, 

birTvi da qromosomebi ganicdian cvlilebebs, kargaven erTgvarovnebas. 

   o n T o g e n e z i (berZn.  ontos-arseba,   genesis-warmoSoba) organizmebis 
individualuri ganviTarebis procesia, kvercxujredis ganayofierebidan mis 

bunebriv sikvdilamde. anu onTogenezi aris farulTeslovan mcenareTa  

sasicocxlo ciklis ganxorcieleba, roca Tanmimdevrulad sruldeba 

memkvidruli informacia, romelic daprogramebulia mcenaris genotipSi. 
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   onTogenezis procesSi organizmi gaivlis oTx etaps: embrionalur, 

postembrionalur, simwifisa da gamravlebis, siberis.  

   1. embrionaluri ganviTarebis periodSi xdeba ganayofierebuli 

kvercxujredidan Canasaxis, Semdeg ki axalgazrda damoukideblad arsebobis 

unaris mqone individis Camoyalibeba.  

   axali organizmis ganviTareba iwyeba ganayofierebis momentidan. 

kvercxujredis birTvi erwymis spermatozoidis birTvs, dediseuli da 

mamiseuli qromosomebi erTiandeba erT birTvSi da miiReba axali genotipi, 

romlis realizaciis safuZvelze mimdinareobs organizmis Semdgomi ganviTareba. 

   2. postembrionaluri periodSi grZeldeba organizmebis ganviTareba maTi 

gaCenidan sqesobriv momwifebamde. 

   3. simwifisa da gamravlebis periodSi grZeldeba organizmTa sqesobrivi 

momwifeba da mimdinareobs gamravlebis procesi. 

   4. siberis periodi mTavrdeba zrdadasrulebuli organizmebis sikvdiliT. 

  individualuri ganviTarebis genetikuri programa. onTogenezi genetikuri 

informaciis realizaciis procesia. individualuri ganviTarebis genetikuri 

programa aris genebis diskretuli sistema, romelic gansazRvravs mTlianobas, 

specifikasa da kanonzomierebas organizmis ganviTarebis etapebis Secvlisas, 

ganayofierebuli kvercxujredidan, mozrdil individamde. 

    individualuri ganviTarebis procesSi ar mcirdeba organizmebis 

genetikuri informacia, SenarCunebulia yvela geni da Sesaferis garemo 

pirobebSi yoveli ujredisagan SeiZleba ganviTardes mTliani organizmi. 

   organizmebis yvela ujreds, romel ujredSi an organizmSic ar unda iyos 

igi aqvs genebis iseTive sruli anawyobi, rogorc zigotas. yovel ujredSi 

moqmedebs genebis mxolod is nawili, romelic dakavSirebulia mocemuli tipis 

ujredis diferenciaciasa da funqciasTan. zogierTi geni moqmedebs yvela 

ujredSi (genebi, romlebic akontroleben sunTqvas, membranebSi SeRwevadobas, 

atf-is sinTezs da sxv.) zogi mxolod romelime maTganSi. yovel  ujreds 

axasiaTebs aqtiuri genebis Tavisi anawyobi. rac metia specializirebuli 

ujredebi, miT naklebia maTSi aqtiuri genebi. sxvadasxva genebi moqmedeben ara 

marto sxvadasxva ujredSi, aramed sxvadasxva drosac, individis ganviTarebis 

sxvadasxva periodSi. 

     genebis diferencialuri aqtivoba. ganviTarebis procesSi erTgvari 

ujredebisagan morfologiuri niSnebisa da funqciiT gansxvavebuli tipis 

ujredebis, qsovilisa da organos warmoqmnas d i f e r e n c i a c i a  

ewodeba. organizmis diferenciaciis safuZvelia gansxvavebuli aqtivobis genebi. 

specializirebul ujredebSi muSaobs genis gansazRvruli jgufi, romelTa 

umetesi nawili represirebulia. diferencirebuli ujredebi amJRavneben masSi 

moTavsebuli informaciis mxolod mcire nawils, nawili ki CaxSobilia.  

radgan dnm da rnm yvela ujredSi aris erTanairi, amitom maTi diferencialuri 

aqtivoba unda ganisazRvros genebis diferncialuri aqtivobis iseTi 
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meqanizmebiT, rogoricaa gansxvaveba citoplazmis struqturaSi, ujreduli 

induqcia da hormonebi. 

   genetikuri informacia organizmis ganviTarebis proecesSi xorcieldeba 

Tanmimdevruli da urTierTdakavSirebuli etapebiT: 

   1. qromosomebisa da genebis aqtivoba Sinagani da garegani faqtorebis 

diferenciaciis gavleniT. 

   2. qromosomuli pufebis ganviTareba da i-rnm-is sinTezi aqtivirebul 

genebSi. 

   3. citoplazmis ribosomebSi i-rnm matricaze aqtivirebul genebSi. 

   4. organizmis diferencialuri ujredebis niSnebis da Tvisebebis 

ganviTareba, cilovani molekulebis gardaqmnis safuZvelze, dakavSirebulia 

jaWvSi Tanmimdevrulad rTul bioqimiur da morfofiziologiur gardaqmnebTan. 

   cocxali organizmi aris TviTmaregulirebeli da TviTwarmomqmneli 

biologiuri sistema, romlis arsebobas uzrunvelyofs nivTierebaTa mudivi 

cvla garemosTan, romlisganac igi iRebs energias da saWiro qimiur 

nivTierebebs.  cocxali organizmi Riad momuSave sistemaa, romlis arsebobisa 

da ganviTarebis safuZveli aris cilebisa da nukleinis mJavebis mudmivi 

TviTganaxleba, romelic apirobebs genebis moqmedebas.  organizmis mTeli 

maregulirebeli sistemis meqanizmi mimarTulia iqeTken, rom garemosa da  

Sinagani zemoqmedebiT gamowveuli darRvevebisagan daicvas da SeinarCunos 

Sinagani bunebis (homeostazis) ucvleloba. genidan informacia i-rnm gadaecema 

citoplazmas. geni amve dros aRiqvams informacias  individis yvela 

struqturuli organizaciisa da garemo pirobebisagan. geni aris dnm 

molekulis nawili, romelic cila-histonebTan erTad Sedis qromosomis 

SemadgenlobaSi, qromosomebi moTavsebulia birTvSi, birTvi ki citoplazmaSi. 

garkveuli jgufis ujredebis erToblioba ki qmnis organizmis Semadgenel 

nawils qsovils. 

    calkeuli genis an misi jgufis funqcionirebaSi cvlilebebs gansazRvravs 

organizmsa da garemo pirobebs Soris urTierTdamokidebuleba. organizmis 

reaqcia garemosTan vlindeba organoSi an qsovilSi Sesabamisi bioqimiuri 

procesebis CarTviT an gamorTviT, romelic dakavSirebulia genis moqmedebasTan. 

   individualuri ganviTarebis procesSi organizmis mier SeZenili 
aramemkvidreobiTi niSnebi. organizmebis mier individualuri ganviTarebis 

procesSi SeZenili niSnebis memkvidreobiT gadacema ar xdeba, radgan aseTi 

niSnebi ar memkvidreoben STamomavlobaSi da yvela isini qreba organizmis 

sikvdilTan erTad. yoveli axali organizmis TaobaSi niSan-TvisebaTa 

ganviTareba mimdinareobs axali memkvidreobiTi molekuluri struqturis-

genebis gadacemis safuZvelze. genebi TavisTavad warmoadgenen molekuluri 

donis biologiur organizacias, romelic genetikuri kodis saxiT emsaxureba 

mmarTveli sistemis funqcionirebisa da TviTwarmoqmnis amocanas.  dnm-is 

pirveladi struqtura, romelSidac Cawerilia genetikuri programa-genetikuri 

kodi individualuri ganviTarebis dros cvlilebas ar ganicdis da inaxeba 
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onTogenezis yvela etapze. misi mdgomareobis Secvla SeuZlia mxolod 

struqturuli genis mutacias da regulatorul meqanizms.  

   genetikuri informacia genotipi, realizdeba fenotipSi. memkvidruli 

informaciis gadacema genotipidan fenotipSi, genidan niSan-Tvisebamde, xdeba 

ujredis dayofisa da cila-fermentis biosinTezis procesSi, igi i-rnm 

gadaitaneba birTvidan citoplazmaSi. informaciis gadacemis meqanizmi 

fenotipidan genotipSi, niSan-Tvisebidan genamde onTogenezSi ar aris. 

  saxeoba sistematikis ZiriTadi erTeulia, romelsac ukavia gansazRvruli 

areali da warmoadgens naTesauri warmoSobis individTa krebuls, romelic 

Tvisobrivad gansxvavdeba sxva saxeobisagan da maT ar ujvardeba. yvela saxeobis 

organizmebi Sedgebian populaciebisagan. 

   p o p u l a c i a  aris garkveul teritoriaze dasaxlebuli erTi 

saxeobis individTa erToblioba, romelebic Tavisuflad ujvardebian erTmaneTs 

da mocemuli saxeobis sxva jgufisagan garkveulad izolirebul individebs 

warmoadgenen. populaciebSi genetikuri gardaqmnebis safuZvelze mimdinareobs 

mikroevoluciuri procesebi, romelic sruldeba saxeobis warmoqmniT.  

   saxeoba genetikuri gardaqmnebis safuZvelze TandaTanobiT yalibdeba da 

gamorCeviT egueba gansazRvrul ekologiur pirobebs. Secvlili garemo 

pirobebisadmi saxeobis Seguebulobas ar mosdevs calkeuli individis an maTi 

niSnebis morfologiuri da fiziologiuri cvlilebebi. populaciebis 

warmoqmnas iwvevs genotipis erTi reaqciis normis meoreTi Secvla. 

    saxeoba genetikurad daxuruli sistemaa. saxeobaTa warmoqmna genetikurad 

Ria sistemis genetikurad daxurul sistemaSi gardaqmnis procesia. 

   organizmebis evolucia mimdinareobs populaciebSi erTi genotipis meoreTi 

uwyveti Secvlis gziT. populaciebis genetikuri cvalebadoba Sedgeba 

mutaciuri da kombinaciuri cvalebadobisagan. TiToeul populacias aqvs 

gansazRvruli genofondi da genetikuri struqtura, romelic dakavSirebulia 

qromosomuli anawyobis SedgenilobasTan da sxvadsxva genis Sesabamis 

raodenobasTan. populaciis genetikuri struqtura gansazRvravs mis Tvisebebs. 

populaciebis formirebasa da struqturaze gavlenas axdens mravali faqtori: 

intensivoba da miznobrivi gadarCeva, gamravlebis unari, migracia, mutaciuri 

cvalebadobis xasiaTi da tempi, individTa ricxvi, izolaciis sxvadasxva saxe, 

gamravlebis wesi da sxv. maT Soris mTavaria gadarCeva. 

TviTdamamtverianeblebisa da jvaredindamamtverianeblebis populaciebi 

erTmaneTisagan arsebiTad gansxvavdebian. jvaredindamamtverianeblebSi ufro 

swrafad da meti populacia miiReba. jvaredini damtverva uzrunvelyofs 

populaciebis mniSvnelovan heterozigoturobas da mudmivad mimdinare genebis 

rekombinacias, rasac mivyavarT iseTi Zlieri genetikuri cvalebadobisaken, rom 

praqtikulad aseTi populaciis yvela individi genetikurad gansxvavebulia. 

   mcenareebSi arsebuli gansxvavebuli sqesis arseboba uzrunvelyofs 

jvaredin damtvervas, genebis rekombinacias da genetikur adaptacias. Tumca 
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zogierT yvavilovan mcenareebSi arseboben sxva meqanizmebi, romlebic 

uzrunvelyofen jvaredin damtvervas (heterostilia da TviTsteriloba). 

   TviTmtveria mcenareebSi damtvervis wesi garkveul gavlenas axdens 

populaciis genetikur struqturasa da dinamikaze. TviTmtveria mcenareTa 

populaciebSi recesiuli mutaciebi swrafad gadadian homozigotur 

mdgomareobaSi, gamovlindebian fenotipurad da gamovardebian gadarCevis 

zemoqmedebiT. am SemTxvevaSi gadarCeva swrafad iZleva dominanturi mutaciis 

Sefasebas. amis wyalobiT, TviTdamamtverianebel mcenareTa  populacia male 

Tavisufldeba letaluri, naxevrad letaluri da mavne genebisagan, inaxavs 

sicoxcxlisunarianobisa da nayofierebis genebs. 

   cocxal organizmTa (mcenareTa da cxovelTa) saxeobebis umravlesoba 

mravldeba Tavisufali SejvarebiT. aseTi organizmebis polulaciaSi 

evoluciuri procesebi mimdinareobs Zalian rTulad da emorCileba garkveul 

kanonzomierebebs.  

  populaciaSi individi warmoadgens minimalur erTeuls. amasTan erTad 

igulisxmeba garkveuli kavSiris arseboba alelebis A da a sixSireTa da AA, Aa 
da aa genotipebian individTa sixSireebs Soris. es kavSiri gamoxatulia 

mniSvnelovan kanonSi hardi-vainbergis kanonSi, romelic ingliselma 

maTematikosma g. hardim da germanelma eqimma v. vainbergma (1908) erTmaneTisagan 

damoukideblad Camoayalibes. kanoni emorCileba  heterozigotisa da 

homozigotis  sixSiris ganawilebas Tavisufali Sejvarebis populaciebSi. 

aRniSnuli kanoni gamoxatavs genotipebis mosalodnel ganawilebas yovel 

Tavisuflad damamtverianebel populaciaSi. alelebis wyvilis A da a sixSire 
icvleba 100%-dan 100-mde. Tu es alelebi xvdeba Tanabari raodenobiT, maSin 

TiToeuli maTganis sixSire Seadgens 50%. 

   heterozigotebis da homozigotebis sixSire Tavisufali Sejvarebisas 

populaciebSi ganawildeba algebruli formuliT niutonis binomiT  (p+q)2. 
kanonis moqmedeba moiTxovs ramdenime aucilebeli pirobis Sesrulebas: 1) 

populacias unda hqondes ganusazRvrelad didi ricxobrioba: 2) populaciaSi 

yvela individs Tavisuflad unda SeeZlos Sejvareba: 3) mocemuli wyvilis 

alelis mixedviT  homozigoturi da heterozigoturi individebi unda iyvnen 

erTnairad nayofierni, sicoxcxlisunarianni da gadarCevis  gavlenas ar unda 

ganicdidnen; 4) pirdapiri da Sebrunebuli mutaciebi unda mimdinareobdes 

erTnairi sixSiriT an ise Zalian iSviaTad rom SesaZlebeli iyos misi acileba. 

    populaciebSi ganuwyvetliv mimdinareobs mutaciis procesebi, rac iwvevs 

mis genofondSi axal-axali memkvidruli cvlilebebis Setanas. sxvadasxva gens 

aqvs mutabelobis sxvadasxva unari, erTi ganicdis mutacias didi siCqariT, 

meore ki gamoirCeva daqveiTebuli mutabelobiT. 

   populaciaSi mutaciuri procesi sufTa saxiT ki ar vlindeba, aramed 

dakavSirebulia gadarCevasTan. axlad warmoSobili mutaciebis umravlesoba 

organizmze uaryofiT gavlenas axdenen, Tumca organizmebs aqvT 

TviTregulirebisa da TviTmarTvis unari, ris Sedegadac mutaciebis uaryofiTi 
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zemoqmedeba SesamCnevad mcirdeba. mutagenebi iwveven organizmis morfo-

fiziologiuri ganvitarebis darRvevas, magarm amavdroulad warmoadgenen 

evoluciuri procesis mniSvnelovan wyaros. 

    gadarCevis gavlena populaciis struqturaze. populaciis struqturaze 

gansakuTrebul gavlenas axdens gadarCeva, misi zegavleniT zogi genis  

koncentracia izrdeba, zogisa klebulobs. mocemul garemo pirobebs Seguebuli 

organizmebi iZlevian ufro mravalricxovan Taobas.  

    bunebrivi da xelovnuri gamorCevis moqmedebis principi erTnairia. 

gansxvaveba imaSia, rom bunebrivi gamorCevisas populaciebis struqturebi 

gardaiqmneba mocemuli adgilsamyofelis garemo pirobebis Secvlis gavleniT, 

xolo xelovnuri gamorCevisas, isini icvlebian adamianis mizanmimarTuli 

zemoqmedebis Sedegad. 

   gadarCeva moqmedebs mTlianad organizmze da ara mis calkeul niSnebze.  

gadarCevis siCqare raodenobrivad xasiaTdeba gadarCevis koeficientiT (S), 
romelic gviCvenebs, Tu gansazRvruli genotipis individebis ra raodenoba 

iRupeba STamomavlobis dautoveblad.  

   cocxal organizmSi nebismieri niSnis ganviTareba mimdinareobs genotipisa 

da garemo pirobebis zegavleniT, magaram zogi niSani metad, zogi ki naklebad 

kontroldeba genebiT. ama Tu im niSnis ganviTarebaze genotipisa da garemo 

pirobebis SefardebiT gavlenis dasadgenad da populaciis seleqciuri 

gaujobesebis SesaZleblobis prognozirebisaTvis, gansazRvraven dispersiis 

(variansa) Sesabamis saxeebs da memkvidreobis koeficients. populaciaSi niSnis 

saerTo cvalebadobas axasiaTebs fenotipuri variansa (Q2
ph=

1

)( 2




n

xx
), igi 

moicavs genotipur variansas (Q2
ge), romelic ganpirobebulia organizmis 

genotipis gansxvavebulobiT da paratipur, anu saSualo variansas (Q2
e) da 

variansas, romelic gamowveulia maTi urTierTqmedebiT. genotipuri variansa 

damokidebulia populaciaSi genetikuri cvalebadobis doneze, xolo 

paratipuri garemo pirobebiT ganpirobebul cvalebadobis doneze. genotopuri 

variansas fenotipurTan Sefardebas gamosaxaven memkvidreobiTobis koeficientiT 

(H2= 
ph

g

Q

Q
) ,  rac ufro didia H2 miT ufro efeqturia gamorCeva genotipis 

mixedviT, misi mniSvnelobis gadidebiT izrdeba, saukeTeso fenotipebis 

gamorCevis gziT, genotipurad faseuli individebis gamoyofis albaToba. 

memkvidreobiTobis koeficientis codniT SeiZleba ganvsazRvroT populaciis (R) 
seleqciuri gaumjobesebis SesaZlebloba. genotipuri variansa danawevrebulia 

sam nawilad: aditiuri variansa, dominirebis variansa, epistazis variansa. 

aditiuri variansa (Q2
A), populaciis mniSvnelovani seleqciuri parametria, 

romelic axasiaTebs aditiuri moqmedebis genebis cvalebadobas. misi saSualebiT 

ganisazRvreba calkeuli genebis gavlena niSnebze, sxva genebisagan 

damoukideblad. dominirebis variansa (Q2
D), axasiaTebs populaciaSi odenobrivi 
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niSnebis saSualo mniSvnelobidan damatebiT gadaxras, romelic warmoiqmneba 

Sesabamisi homologiuri lokusebis dominantur da recesiul genebs Soris 

aleluri urTierTmoqmedebis Sedegad. epistazis variansa (Q2
E), dakavSirebulia 

genebis aralelur urTierTzemoqmedebasTan. 

   genetikur avtomaturi procesebi, genebis dreifi. bunebrivi gadarCevis 

garda arseboben faqtorebi, romlebic gavlenas axdenen  populaciis 

genetikuri gardaqmnis siCqareze. populaciebSi adgili aqvs genebis sixSiris 

SemTxveviT meryeobas e. w. genebis dreifs (s. raiti). genetikur avtomaturi 

procesi warmoadgens gamonakliss hardi-vaidenbergis kanonidan, romelic 

damyarebulia statistikur kanonzomierebaze da Tavis Zalas kargavs mcire 

ricxvis an mcire amonakrebis SemTxvevaSi. genetikur-avtomaturi procesebi  

organuli evoluciis erT-erTi faqtorTagania, dakavSirebulia bunebriv 

gamorCevasTan da masTan urTierTobas daqvemdebarebuli mniSvneloba aqvs.  

   izolaciis gavlena populaciis struqturaze. izolacia bunebaSi farTed 

gavrcelebuli movlenaa. bunebaSi arsebuli populaciebi erTmaneTisagan ase Tu 

ise izolirebulni arian. izolacia iyofa sam jgufad: geografiuli, 

biologiuri da ekologiuri. geografiuli izolacia naTesauri organizmebis 

raime fizikuri zRudiT (zRva, mdinare, mTa, qedebi, ubnebi, myinvari da sxv.) 

jgufebad dayofis Sedegia. biologiuri izolacia iyofa genetikur da 

fiziologiur izolaciad.  genetikuri izolaciis dros izRudeba an sruliad 

gamoricxulia genebis Tavisufali kombinacia. genetikuri izolaciis 

faqtorebia: poliploidia, qromosomuli gadaxaliseba, birTvisa da 

citoplazmis SeuTavsebloba, meoizis normaluri mimdinareobis darRveva, 

arasicocxlisunariani gametebis warmoqmna, sterilobis an letaluri efeqtis 

gamomwvevi mutaciebis warmoqmna da sxv. fiziologiuri izolacia vlindeba 

amorCeviT dawyvilebaSi an damtverianebaSi, mwerebiT specifikur 

damtverianebaSi, upirobo refleqsebis moqmedebaSi. ekologiuri izolacia 

warmoiqmneba maSin, rodesac erTsa da imave  geografiul olqSi dasaxlebuli 

organizmebis sxvadasxva jgufi ikavebs sxvadasxva adgilsamyofels.  

   nebismier populaciaSi Sejvarebis gziT SesaZlebelia sxva populaciis 

genotipebis CarTva. aseTi migraciuli dawolis Sedegad populaciebs Soris 

xdeba zRvaris gaqroba da izrdeba  genetikuri mravalferovneba. 

   genetikuri homeostazi da populaciis polimorfizmi. Tavisufali 

Sejvarebis unaris mqone individebis populacia genebis mudmivad mimdinare 

gacvlis safuZvelze moqmedebs, rogorc TviTregulirebis unaris mqone erTiani 

genetikuri sistema. populaciis unars, TviTregulirebis Sedegad aRadginos 

evoluciuri faqtorebis gavleniT darRveuli genebis gansazRvruli  sixSire, 

ewodeba genetikuri anu populaciuri homeostazi., romlis saSualebiTac 

populacia inarCunebs Tavis genetikur Sedgenilobas. cnobili gaxda, rom 

populaciebSi arsebobs faruli cvalebadobis didi rezervi. (s. Cetverikovi, 

1927). populaciebSi didi raodenobis mutaciis maragis arseboba aris 

heterozigotul mdgomareobaSi da igi saSualebas aZlevs organizms swrafad 
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moaxdinos reagireba Secvlil garemo pirobebze da Seeguos mas Tavisi 

genetikuri struqturis gadaxalisebiT. maRali heterozigotuloba 

ganapirobebs agreTve hibridul siZlieres.  heterozigotulobasTan erTad 

populaciis genetikuri homeostazis mniSvnelovani meqanizmia maTi 

polimorfuli agebuleba. polimorfizmi aris erTi populaciis arealSi 

erTdroulad ori an ramdenime genetikurad da fenotipurad gansxvavebuli 

formebis arseboba. 

 

 

 

satyeo seleqcia 
 
       cneba seleqciis Sesaxeb: sityva seleqcia laTinuridan gamorCevas niSnavs, 

magram Tanamedrove gagebiT seleqcia marto gamorCeva ar aris, gamorCeva mTeli 

seleqciuri muSaobis arsebiTi nawilia, magram seleqcioneris saqmianoba ar 

Semoifargleba gamorCeviT. Tanamedrove seleqcia eyrdnoba seleqciis klasikur 

meTodebs, rogoricaa sqesobrivi hibridizacia, mutagenezi, poliploidia, 

qsovilebiT da CanasaxebiT seleqcia. am meTodebs iyeneben seleqcionerebi axali 

jiSebis miRebis da arsebuli jiSebis gaumjobesebis saqmeSi. amitom ambobda akad. 

n. vavilovi: seleqcia adamianis nebiT warmarTuli evoluciuri procesia.  

       seleqcia xelovnebaa, seleqcionerma seleqciis meTodebis gamoyenebiT da 

gonivrulad SerCeuli sawyisi masalis safuZvelze unda “gamoZerwos 

adamianisaTvis yovelmxriv sasargeblo da mimzidveli jiSebi, romelsac 

gavrcelebis farTo areali eqneba”. 

       seleqciis arsi SeiZleba Semdegnairad Camoyalibdes: seleqcia aris 

mecniereba, romelic Seiswavlis axali jiSebis miRebis da arsebuli jiSebis 

gaumjobesebis gzebs da meTodebs. seleqcioneris xelSi aris ZiriTadi saSualeba 

cxovelTa da mcenareTa axali jiSebis Seqmnisa da gaumjobesebis. 

 

                       seleqciis Tanamedrove meTodebi 

       satyeo seleqciis ZiriTadi mimarTulebebi: tye qveynis ekonomiuri 

Zlierebis da adamianTa sasicocxlo arteriaa, amitom misi produqtiulobis 

amaRleba da Sedgenilobis gaumjobeseba Tanamedrove seleqciis amocanaa. tyis 

eqsploatacias unda uswrebdes produqtiulobis mateba. es ki SesaZlebelia 

maRalproduqtiuli jiSebis SeqmniT.  
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      tyis kulturebis seleqcias didi xnis istoria ar aqvs; sadReisod, 

rodesac tyis eqsploataciam maqsimums miaRwia, mniSvnelovnad gaizarda moTxovna 

maRalxarisxovan merqanze.  seleqciuri muSaoba genetikaze dayrdnobiT unda 

warimarTos tyis  mwarmoeblobis  da msxmoiarobis amaRlebisaken.  

       

 

 

satyeo seleqcia unda warimarTos Semdegi mimarTulebiT:  

1. tyis mwarmieblobis amaRlebis mizniT unda Seiqmnas Zlieri da swrafi  

  zrdis jiSebi. Zlier da swraf zrdasTan erTad unda qondeT  

  maRalxarisxovani merqani. wiwvovanebSi, verxvebSi naklebad darokili  

  Reroebi.  

2. rogorc aRniSnavda prof. m. qurdiani, swrafi da Zlieri zrdis jiSebs  

  unda qondes gavrcelebis didi areali, raTa ekonomiurad gamarTlebuli  

  iqnas jiSisaTvis saTesle da sanerge meurneobis mowyoba.   

3. mitozuri dayofis aqtivobis mqone jiSebis Seqmna (o. kiriCenko xarkovi)  

  kerZod ujredebis dayofis sixSiris amaRleba anu mitozuri aqtivoba,  

  romelic memkvidrulia da dadginda, rom maRali mitozuri aqtivoba  

  mcenaris swrafi zrdis da ganviTarebis safuZvelia. 

4. tyis kulturebis seleqciis erT-erT mimarTulebad sxva RirsebebTan erTad  

  unda CaiTvalos maRalmosavliani (fiWvi, naZvi, muxa) jiSebis miReba saTesle  

  plantaciebis gasaSeneblad.  

5. unikaluri merqniani jiSebi (aryi, kakali) mniSvnelovania teqsuri  

  moxatulobis memkvidreobiTobaSi. merqnis moxatuloba, romelic  

  palirebisas metad Zvirfasia avejis warmoebaSi, igi memkvidrulia da  

  gansakuTrebiT naTlad Cans monohibriduli Sejvarebisas.  

6. muxis, verxvis da sxva seleqcia unda warimarTos poliploidebis miRebiT  

  da misi gamoyenebiT seleqciaSi.  

  jon raitis monacemebiT muxis gvarSi poliploidebi araa cnobili, magram  

  i. ivlevis (voroneJi) gamokvlevebiT gamovlenili iqna yunwa muxis  

  triploiduri formebi, romlebsac axasiaTebs gigantizmis niSnebi, rac  

  uzrunvelyofs daCqarebuli wesiT miviRoT didi raodenobis merqani. 

7. seleqciis erT -erTi mimarTulebaa yinva da gvalva, aseve adre gazafxulis   

  wayinvebis mimarT gamZle jiSebis Seqmna.  
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8. Tanamedrove seleqciis amocanaa maRali kombinaciuri unaris mqone  

  wyvilebis gamovlena Zlieri zrdis hibriduli plantaciebis gasaSeneblad. 

9. tyis kulturebSi seleqcia unda warimarTos iseTi jiSebis misaRebad,  

  romlebsac naklebi moTxovna eqnebaT niadagobriv da klimaturi  

  pirobebisadmi, rac uzrunvelyofs gavrcelebis arealis gafarToebas.  

10. satyeo seleqciaSi erT-erTi mimarTulebaa iseTi jiSebis Seqmna,  

   romlebic didi raodenobiT biomasas iZleva da Zvirfas nedleuls  

   warmoadgens samkurnalo saSualebebis dasamzadeblad.  

11. tyis kulturebis seleqciaSi sqesobrivi hibridizacia da mutagenezi  

   saukeTeso saSualebaa mravalferovani sawyisi masalis misaRebad, rac  

   uzrunvelyofs Zlieri, swrafi zrdis da daavadebaTa gamZle,  

   maRalxarisxiani merqnis momcem jiSebis Seqmnas. zogjer miRebul  

   hibridebSi mutantebSi gvxvdeba iseTi firmebi, romlebic ar gamoiyeneba  

   Zlieri da swrafi zrdis jiSebis Sesaqmnelad. magaliTA dabalmozardi -  

   (qondara) formebi, lamazi varjiT. aseTi formebi SeiZleba gamoyenebuli  

   iqnas mwvane mSeneblobaSi.  

      cimbirSi metyeve seleqcionerma wiflis Teslis qimiuri mutagenis (n.e.S.)  

   damuSavebiT miiReba juja (qondari) mutanturi formebi, romlebsac  

   farTod iyeneben mwvane mSeneblobaSi: parkebSi, mezis napirebze gazonebis  

   mosawyobad.  

                   

      seleqciuri masalis Sefasebis formebi. dReisaTvis arsebobs jiSebis 

sameurneo-biologiuri Seswavlis Semdegi formebi: 

1. pirveladi jiSTa Seswavla, romelic tardeba samecniero dawesebulebebis 

  eqsperimentul bazebze.      

2. sakoleqcio jiSTa Seswavla - tardeba kvleviT dawesebulebebSi da    sa- 

  seleqcio sadgurebSi. 

3. saxelmwifo jiSTa gamocda, romelic tardeba specialurad organizebul  

  jiSTa nakveTebze.  

4. sawarmoo jiSTa gamocda - tardeba samecniero dawesebulebaTa nakveTebze.  

5. gamocda qveynis zonebSi.  

 

     

     jiSebis Seswavla sameurneo - biologiuri maCveneblebiT:  
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      zamTargamZleobaze Sefaseba: zamTargamZleobaSi igulisxmeba misi unari, 

Tu rogor gadaitans zamTris periodis araxelsayrel pirobebs; anu 

zamTargamZleoba niSnavs mcenaris unars gadaitanos dabali, uaryofiTi 

temperatura. zamTargamZleoba damokidebulia jiSebis gamowrTobaze.   

      yinvagamZleobaze Sefaseba: yinvagamZleobaze afaseben rogorc mindvruli, 

aseve laboratoriuli meTodiT. 

mindvris pirobebSi xeebis moyinvis saerTo xarisxs sazRvraven qulebiT:  

0 - moyinvis niSnebi araa. 

1 - Zalze susti moyinva. erTwliani nazardebis merqnis Zalze susti gamuqeba. 

2 - susti moyinva: merqnis susti gamuqeba. fiWvebSi axalgazrda totebis  

    boloebis gawiTleba-gayavisfreba.  

3 - mniSvnelovnadaa moyinuli: merqani yavisferia, qerqi dazianebulia merq- 

   namde. 

4 - Zalze Zlieri moyinva. merqani muqi yavisferia, dazianeba 50% - ze metia. 

5 - xe moiyina mTlianad an Tovlis safaris zeviT.  

       yinvagamZleobaze ufro zusti Seswavlis mizniT farTod iyeneben 

pirdapiri gayinvis laboratoriul meTods, kerZod samacivre kamerebSi. yinaven 

totebs, TiToeul nimuSSi 5-20 erTnairi zomis da asakis tots, romelic 

aRebulia mcenaris Sua nawilSi. gayinvas iwyeben bunebaSi arsebuli 

temperaturidan da ukleben 2ºC siCqariT saaTSi.  14-15 dRis Semdeg atareben 

gayinuli totebis dazianebis anatomiur aRricxvas. dazianebis xarisxs 

gansazRvraven qulebiT: 

0 - dazianeba ar aris. 

1 - dazianda qsovilis 5 - 10%. 

2 - dazianebulia qsovilis saerTo farTobis 25%. 

3 - qsovilis dazianeba aRwevs 40 - 50%. 

4 - dazianebulia saanalizo qsovilis 75%. 

5 - qsovili mTlianad dazianda. 

      yinvagamZleoba SeiZleba ganisazRvros ujredis wnevis koncentratoriT.  

      gvalvagamZleobis Sefaseba: seleqciuri masala Seswavlili unda iqnas 

gvalvagamZleobaze. am mimarTulebiT yvelaze saimedoa mindvris meTodi, Tumca 

did dros moiTxovs. axla iyeneben foTlebSi wyaldaWeris unaris gansazRvras, 
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kerZod fiTlebis awonviT yovel erT saaTSi im mcenaris foToli, romelic erTi 

da imave SualedSi met wyals kargavs naklebi gvalva gamZlea.  

       daavadebis mimarT gamZleobis Sefaseba: daavadebis mimarT gamZleoba 

sadReisod seleqciis ZiriTadi amocanaa. Tanamedrove pirobebSi absoluturi 

gamZle jiSebis Seqmna Znelia, magram seleqcionerma unda SeZlos SedarebiT 

gamZle jiSebis Seqmna.  

      jiSis gamZleoba ama Tu im daavadebis mimarT jiSuri-memkvidruli niSania. 

daavadebis da mavneblobis mimarT gamZleobas swavloben bunebriv pirobebSi da 

provokaciuli meTodis famoyenebiT (xelovnuri dasenianeba). sami wlis 

monacemebis safuZvelze axdenen SedarebiT daxasiaTebas da gamoyofen gamZle, 

saSualogamZle da sustad gamZleebs.  

      sawyisi masala seleqciaSi: sawyis masalas uwodeben yvela im mcenareul 

organizmebs, romlebic gamoiyeneba axali jiSebis misaRebad.  

      n. vavilovma fasdaudebeli samsaxuri gauwia seleqcionerTa milionian 

armias kulturul mcenareTa warmoSobis msoflio centrebis CamoyalibebiT.  

n. vavilovis mixedviT cnobilia kulturul mcenareTa warmoSobis 7 kera: 

aRmosavleT aziuri, samxreT aziuri, samxreT dasavleT aziuri, xmelTaSua zRvis, 

abisiniis, centraluri amerikis da andis.  a. Jukovskim ganaviTara  

n. vavilovis swavleba kulturul mcenareTa warmoSobis centrebis Sesaxeb da 

daumata warmoSobis axali kerebi: Cinur-iaponuri, indoneziur-indoCinuri, 

avstraliis, indostanis, Sua aziis, wina aziuri, xmelTaSua zRvis, afrikis, 

evropuli cimbiruli, Sua amerika, samxreTi amerika, Crdilo amerika.  

       msoflio mcenareuli resursebis Segrovebis da SeswavlisaTvis udidesi 

muSaobaa Catarebuli n. vavilovis xelmZRvanelobiT.  sawyisi masala jiSis 

samSeneblo “aguria”. amitom sawyisi masalis warmatebiT SerCevazea damokidebuli 

seleqcioneris miRwevebi. seleqcioneris muSaoba igeba im masalis safuZvelze, 

romelic dReisaTvis aris rogorc kulturaSi aseve velur bunebaSi.  

sawyisi masalis wyaro mravalia:  

1. adgilobrivi jiSebi da saxeobebi, populaciebi, romlebsac seleqciaSi  

  Zvirfas sawyis masalas uwodeben, gansakuTrebiT erTi genetikuri niSnis         

  gamo, rom isini kargadaa Seguebuli adgilobriv bunebriv - klimatur  

  pirobebs, rac   mcenaris zrdis da ganviTarebis safuZvelia. 

2. sqesobrivi hibridizacia klasikuri meTodia seleqciaSi. igi erTad-erTi  

   gzaa ramdenime jiSis, saxeobis memkvidruli dadebiTi niSan-Tviseba gaer-  
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   Tiandes erT hibridul organizmSi. sqesobrivi hibridizaciiT SesaZlebeli 

   xdeba bunebaSi manamde ar arsebuli hibriduli formis Seqmna, romelic  

   gamdidrebuli memkvidruli bunebis mqone organizmia da Zvirfasi sawyisi  

   masalaa axali hibriduli jiSebis misaRebad. verxvis, fiWvis, muxis  

   hibridebi gamoirCeva swrafi zrdiT, maRali xarisxis merqnis  

   gamosavlianobiT da nakleb momTxovnia niadagis mimarT.  

         v. bakulinis monacemebiT (cimbiris botanikuri baRi) verxvis  

   saxeobaTaSorisi hibridebi Zvirfasi sawyisi masala aRmoCnda Zlieri da  

   swrafi zrdis yinvagamZle jiSebis misaRebad.  

 

3. mutaciebi saukeTeso sawyisi masalaa seleqciaSi. odiTganve adamianisaTvis  

  sasargeblo bunebrivi mutaciebis gamorCeviT iqmneboda seleqcia.  

  qromosomaTa ricxvis da genTa struqturis cvalebadobiT xdeboda  

  genetikurad Secvlili formebis warmoqmna. amitom aRniSnavda C. darvini  

  “memkvidreoba, cvalebadoba da gadarCeva evoluciis safuZvelia.”   

  a. baturinas (voroneJis smsk instituti) monacemebiT yunwa muxis,    

  Cveulebrivi muxis, Cveulebrivi fiWvis, aryis da verxvis koromebSi      

  gamovlinda  meiozuri mutantebi, romlebic gamoyenebuli iqna aRniSnuli  

  kulturebis seleqciaSi.  

         Tanamedrove genetikis, qimiis da fizikis ganviTarebis Sedegad  

  seleqcionerTa xelSi aRmoCnda mZlavri saSualeba mutaciebis xelovnurad  

  miRebis da misi gamoyeneba seleqciaSi, rogorc sawyisi masala.  

         qimiuri da fizikuri mutagenebis gamoyenebiT SesaZlebeli gaxda  

  qemo   da radio mutantebis miReba da misi gamoyeneba Zlieri da swrafi  

  zrdis, yinvagamZle maRalxarisxovani merqnis momcemi tyis jiSebis  

  misaRebad.  

         n. guliaevam (voroneJis smsk instituti) qimiuri mutageniT (n.m.S)   

  Cveulebrivi fiWvis Teslis damuSavebiT miiRo Zlieri da swrafi zrdis  

  mutanturi forma. 

4. poliploidebi: poliploidia ujredSi qromosomaTa jeradi ricxvis  

  gazrdas niSnavs, romelsac Tan sdevs mTeli mcenaris an misi calkeuli  

  nawilebis Rrma memkvidruli cvalebadoba. poliploidebi bunebaSi miiReba  

  SemTxveviTi saxeobaTaSorisi SejvarebiT, polispermiiT, garemo pirobebis  

  gavleniT, ujredis procesis darRveviT.   
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         mutaciebis msgavsad SesaZlebelia poliploidebis xelovnurad  

  miReba, jer kidev 1937 wlidan farTod inergeba poliploidebis miReba  

  kolxicinis gamoyenebiT.  

        v. bakulinis (cimbiris botanikuri baRi) mier kolxicinis gamoyenebiT  

  miRebuli iqna intensiuri zrdis, maRali yinvagamZle verxvis  

  avtoploidebi, aseve allopoliploidebi da nawili tetrapliodebi,  

  romlebic gamoyenebuli iqna hibridizaciaSi. 

        v. ivlevis (voroneJi) mier gamoyvanili iqna yunwa muxis  

  triploiduri formebi, romlebsac axasiaTebs gigantizmis niSnebi, e. i.  

  SeiZleba gamoyenebuli iqnas Zlieri zrdis jiSebis misaRebad.  

        g. butkovis mier miRebuli iqna fiWvis poliploidebi, romlebic  

  xasiaTdebian Zlieri da swrafi zrdiT.  

5. sawyisi masala SeiZleba gamdidrebuli iqnas introduqciiT, ucxo qveynis  

  jiSebis da saxeobebis SemotaniT da gaSenebiT.  

 

           cneba jiSis Sesaxeb, jiSebis klasifikacia.  

      jiSi qveyns ekonomiuri Zlierebis wyaro da qveynis kulturis donis 

maCvenebelicaa, amave dros jiSs SeuZlia gadawyvitos sasursaTo da ekonomiuri 

problemebi, amitom igi sawarmoo saSualebacaa. maRalmosavliani jiSebi 

soflis meurneobaSi, Zlieri da swrafi zrdis jiSebi satyeo meurneobaSi 

gadawyvets sasursaTo problemebs, mrewvelobas maqsimalurad daakmayofilebs 

nedleuliT (sakonservo qarxnebs, fabrikebs, saavejo warmoebas). amitom iyo, 

rom 1908-1913 ww prof. s.z.qurdinma didi muSaoba gaswia tyis jiSebis 

seleqciuri gaumjobesebis mizniT. gadaudebel amocanad daisaxa Zlieri da 

swrafi zrdis jiSebis Seqmna, e.i merqnis maRalmwarmoebeli tyis samrewvelo 

jiSebis Seqmna.  

      jiSi sawarmoo saSualebaa, igi upirveles yovlisa, adamianis Sromis, 

cocxal organizmze misi praqtikuli zemoqmedebis produqtia, magram ar unda 

gamoiricxos bunebriv-ekologiuri faqtorebis zemoqmedebac. jiSis 

CamoyalibebaSi monawileobs, rogorc erTi, ise meore faqtori. sityva “jiSi” 

Zveli droidan ixmareba, adamianebis zemoqmedebiT gardaqmnil mcenareul 

formebs niSnavda. am gagebiT adamiani kulturul mcenareebs, romlebic misi 

Sromis beWeds atareben, maT bunebriv formebidan ansxvavebda. maSasadame jiSi 

kulturul mcenareTa jgufi - erTobliobaa, gamoyvanili adamianis mier 
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konkretul niadagobriv da klimatur pirobebSi, romelsac aqvs sakuTari 

memkvidruli buneba da aseve cvalebadobis unaric.  

       gamoCenili seleqcioneri k. mamforias gagebiT “jiSi aris gansazRvruli 

Tvisobriobis, garkveuli sawarmoo da bunebriv - ekologiur pirobebSi erTi an 

ramdenime erTnairad Secvlili individebisagan miRebuli, memkvidrulad 

Camoyalibebuli, TaobaTa  erToblioba. igi cocxali sawarmoo saSualebaa, 

romelic soflis meurneobis ganviTarebis donis Sesabamisad icvleba. “ 

       am ganmartebaSi mocemulia jiSis mTeli genealogia, warmoSoba, 

memkvidreoba, rom gadasces STamomavlobis niSanTvisebebi, cvalebadoba, rom 

jiSi mudmivi araa. satyeo seleqciaSi aseve jiSi unda ganvixiloT, rogorc 

kulturul mcenareTa erToblioba gamoyvanili adamianis mier konkretuli  

arealisaTvis, romelsac gaaCnia memkvidreoba da cvalebadoba da gavrcelebis 

zonaSi unda iZleodes didi raodenobis maRalxarisxovan merqans, e. i. unda 

xasiaTdebodes Zlieri da swrafi zrdiT. aq unda daematos solomon qurdianis 

mosazreba, rom jiSs unda qondes gavrcelebis didi areali ekonomiurad 

momgebiani rom iyos. aq igulisxmeba sanerge meurneobis mowyoba. amasTan erTad 

jiSi, merqnis maRal gamosavlianobasTan erTad, unda xasiaTdebodes Teslis 

maRali mosavlianobiT tyis ganaxlebis mizniT.  

        jiSebi warmoSobis da bunebriv pirobebSi Camoyalibebis mixedviT 

SeiZleba iyos adgilobrivi da Semotanili. aseve Tavisi warmoSobiT SeiZleba 

ayos xalxuri da seleqciuri. xalxuri jiSebi uZvelesi warmoSobisaa da mas 

avtori ar hyavs. yovel axal jiSs, miRebuls seleqciuri mecnierebis 

safuZvelze, romelic memkvidrulad Camoyalibebulia Zvirfasi sameurneo 

niSnebiT da jobnis Tavis winamorbed jiSebs da akmayofilebs moTxovnebs, 

seleqciur jiSs uwodeben. dReisaTvis msoflioSi jiSi axali nomeklaturiT 

aris warmodgenili. kulturul mcenareTa nomeklaturis saerTaSoriso 

kodeqsis me -11 statiis Tanaxmad, jiSi - kultivared iwodeba.  

       jiSis, sawyisi masalis da seleqciuri meTodebis gamoyenebis mixedviT 

yofen kadegoriebad. jiSis kategoriebi Semdegia: 

1. kloni (clone) - vegetaturi gziT momravlebuli Secvlili Taoba (erTi  

  individisagan), individi, romelic miRebulia kvirtis mutaciebis  

  gamravlebis gziT.  

2. xazi (line) - erTgvarovani individebis erTobliobaa. jiSis  sawyisia    

   erTi individi.  
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3. hibriduli jiSebi (F) - aq jiSis sawyisi hibriduli Taobaa.  

4. mutaciuri (M) jiSebi - am SemTxvevaSi jiSs sawyiss aZlevs bunebrivi da  

  xelovnurad miRebuli mutanturi formebi. SeiZleba davaskvnaT, rom   

  seleqciis amocanaa axali jiSebis miReba da arsebulis gaumjobeseba;  

  swored memcenareobaSi da mecxoveleobaSi jiSebi gadawyvets dedamiwaze  

  adamianTa sicocxles da gamravlebas.  

      gamorCevis meTodebi.  Tanamedrove seleqcia marto gamorCeva ar aris. 

sadReisod seleqcia iyenebs iseT klasikur meTodebs, rogoricaa sqesobrivi 

hibridizacia, mutagenezi da poliploidia. Tumca gamorCevis meTodebi 

ZiriTadia seleqciur muSaobaSi, gamorCevas eqvemdebareba yvela saxis sawyisi 

masala (hibridebi, mutaciebi, poliploidebi), romlsac viyenebT axali jiSebis 

misaRebad. gamoCenili ingliseli metyeve seleqcoineri - genetikosi jon raiti 

aRniSnavs: “xeebis evoluciis da seleqciis ZiriTad faqtors gamorCeva 

warmoadgens.” gamorCevis mniSvneloba kacobriobam Cven welTaRricxvamde icoda 

da udides rols aniWebda mas, vinaidan TvalsaCino iyo gamorCevis roli. 

gamorCeva dakavSirebuli iyo ukeTesebis SerCevasTan, misi bunebis SecvlasTan, 

dadebiTi niSnebis Taobebze gadacema da ukeTesebis gadarCena. sworad 

aRniSnavda darvini: “memkvidreoba, cvalebadoba da gadarCeva - ukeTesebis 

gadarCena evoluciis safuZvelia.” 

       bunebaSi gamorCeva ori mimarTulebiT warimarTeboda da warimarTeba. 

bunebrivi gamorCeva emyareba bunebis kanonzomier movlenebs. bunebis kanonebi 

mkacria da masSi uxeSad Careva katastrofebis tolfasia. bunebrivma gamorCevam 

udidesi roli Seasrula Tanamedrove floris da faunis evoluciis saqmeSi. is 

organizmebi Tavis droze romlebic ver Seeguen axal garemo pirobebs, ar 

moxda maTi cvalebadoba,  dRes namarxebis saxiTaa warmodgenili. amis 

dasadastureblad students SeuZlia universitetis satyeo muzeumSi ixilos 

“gaqvavebuli xe”, romelic mecnierTa azriT Tavis droze wifelis erT-erT 

saxeobas ekuTvnoda.  

       xelovnurma gamorCevam udidesi roli Seasrula mcenareTa evoluciis 

TvalsazrisiT. xelovnuri gamorCeva niSnavs adamianis CarTvas evoluciuri 

procesis marTvaSi. adamianis gonivrulma CarTvam bunebaSi ukeTesi - 

sasargeblo formebis gamorCeviT udidesi mravalferovneba Seqmna. am 

mimarTebiT berZnebi saqarTvelos mcenareTa da cxovelTa mdidar qveynad 

Tvlidnen. dasavleT saqarTveloSi aRmoCenilia (gaTxrebi) wablis, wiflis, 
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muxis Teslebi, romelic Cveni welTaRricxvis me - 11 saukunes ekuTvnis. tyis 

kulturebis seleqciis amocanaa jiSebis mwarmoeblobis amaRleba, maTi 

xarisxis gaumjobeseba. am amocanis gadawyvetaSi, kerZod jiSuri Sedgenilobis 

gaumjobesebaSi did rols asrulebda da momavalSic Seasrulebs dadebiTi 

xeebis gamorCeva, rac gzas uxsnis tyeebis produqtiulobis amaRlebas.  

       xelovnuri gamorCeva, rodesac  igi gaazrebuli - meToduri gaxda, or 

variantad iqna warmodgenili: masobrivi da individualuri gamorCeva.  

       masobrivi gamorCeva: rogorc saxelwodeba gviCvenebs - masobrivi 

gamorCevis dros tyis koromidan, masividan, masobrivad gamoarCeven dadebiT 

xeebs - zrdis siZlieriT, zrdis siswrafiT, wiwvovanebaSi, verxvebSi daurokavi 

- sufTa ReroTi, piramiduli varjiT, daavadebebis, mavneblebis da yinvis mimarT 

gamZleobiT. masobrivi gamorCevis arsi mdgomareobs imaSi, rom gamorCeuli 

dadebiTi xeebis saTesle masala, an kalmebi  erTiandeba.  

        gamorCevisaTvis SerCeuli unda iyos maRalmwarmoebluri - pirveli da 

meore klasis tyis masivebi, an koromebi. upiratesoba unda mieniWos bunebrivi 

warmoSobis tyis obieqtebs, vinaidan xelovnuri warmoSobis tyeebSi sustadaa 

gamoxatuli xeebis cvalebadoba. bunebrivi warmoSobis xeebi niSnebis didi 

cvalebadobiT gamoirCeva da dadebiTi xeebis gamorCeva uzrunvelyofs 

mocemuli jiSis gaumjobesebas. gamorCevisaTvis mniSvneloba aqvs asaks. 

gamorCevisaTvis  nargaoba unda uaxlovdebodes simwifis asaks, vinaidan am 

asakSi mTlianad vlindeba  is genetikuri niSnebi, romlebic sainteresoa 

seleqciisaTvis - kerZod mwarmoebloba, Stambis da varjis forma, gamZleoba 

daavadebis da mavneblebis mimarT. aseT asakSi monacemebi ufro saimedoa. 

axalgazrda nargaobidan SeiZleba dadebiTi xeebis gamorCeva, magram nakleb 

saimedoa. gamorCevis obieqtebi - tyis masivebi,  koromebia. 

       dadebiTi xeebis masobrivi gamorCevis meTodma Tavis droze garkveuli 

roli Seasrula. dReisaTvis am meTods iyeneben jiSuri niSnebis damagrebis 

mizniT da meTesleobaSi, kerZod meTesleobis mimarTulebis satyeo meurneobaSi 

elituri Teslis misaRebad. am meTodiT miRebuli jiSebi genetikurad 

araerTgvarovania.  

       individualuri gamorCeva. individualuri gamorCeva qmediTi meTodia 

seleqciaSi axali jiSebis misaRebad. satyeo seleqciaSi xeebi, romlebic 

gamoirCevian tyis masivSi, koromSi sxvebisagan iseTi niSnebiT, rogoricaa 

zrdis siCqare da siZliere, Stambis da varjis maCveneblebi, merqnis xarisxi da 
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sxva mniSvnelovani sameurneo Tvisebebi satyeo seleqciaSi dadebiT xeebs 

uwodeben. dadebiTi xeebis gamorCeva SeiZleba moxdes sxvadasxva amocanis 

Sesabamisad. magaliTad fiWvis zrdis siswrafeze da merqnis xarisxze 

seleqciisaTvis dadebiTi xeebi saWiroa gamoirCes energiuli zrdis 

egzempliarebidan, romelTa Stambi sufTaa darokvisagan. amrigad gamorCeuli 

dadebiTi xeebi mTeli rigi niSnebiT unda gansxvavdebodes ZiriTadi masisagan. 

fiWvis da muxis dadebiTi xeebis gamorCeva unda Catardes erTgvarovani 

niadagobrivi da klimaturi pirobebis nargaobaSi. gamorCeva unda Catardes 

Semdegi TanamimdevrobiT - Tavdapirvelad dadebiT xeebs gamoarCeven zrdis 

siswrafiT, Semdeg Stambis da varjis formiT da bolos msxmoiarobiT.  

       zrdis siswrafeze dadebiTi xeebis gamorCeva xdeba saSualo simaRlis da 

saSualo diametris gazomviT. es saWiroa imitom, rom gamovarCioT ufro 

Zliermozardi xeebi. amis Semdgom gamorCeva tardeba xeebis daavadebis da 

mavneblebis mimarT gamZleobiT, e. i. aucilebelia sruliad saRi xeebis 

gamorCeva. dadebiTi xeebis gamorCevis Semdegi etapia maTi gamorCeva Stambis da 

varjis xarisxiT. gamorCevisas gaTvaliswinebuli unda iqnas maTi msxmoiaroba 

da xarisxi. dadebiTi xeebis aRniSvna unda moxdes niadagis zedapiridan 1,3 m 

simaRleze, gawmenden qerqs ise, rom cocxali nawili ar daziandes. gawmendis 

adgilas wausmeven TeTr saRebavs, an gaukeTeben trafarets. dadebiTi xeebis 

individualuri gamorCevis arsi mdgomareobs imaSi, rom TiToeulu dadebiTi 

xisgan miviRoT saTesle masala da daiTesos cal-calke individualurad. aseve 

xdeba vegetatiuri gamravlebis drosac.  

     individualuri gamorCevis dros jiSs sawyiss aZlevs erTi dadebiTi xe. am 

gziT miRebuli jiSi genetikurad erTgvarovania da aseT jiSebs dResac ar 

daukargavs Rirseba warmoebaSi.  

 

                       

                      sqesobrivi hibridizacia  

      sqesobrivi hibridizacia da sqesobrivi gamravleba sruliad 

gansxvavebuli mcnebebia. sqesobrivi gamravleba TaobaTa morigeobaa. sqesobrivi 

hibridizacia gansxvavebuli genotipis mqone individebis Sejvarebaa, ris 

Sedegad miiReba sruliad axali, manamde ararsebuli hibriduli forma.  

       hibridi aris gansxvavebuli genotipis mqone individebis Sejvarebis 

Sedegad miRebuli Taoba, romelic xasiaTdeba gamdidrebuli memkvidreobiT da 
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axasiaTebs heterozisis didi unari. sqesobrivi hibridizacia genofondis 

gamdidrebis saukeTeso saSualebaa. igi Zvirfasi sawyisi masalaa seleqciaSi.  

       sqesobrivi hibridizacia Tavisi istoriuli warmoSobiT dakavSirebulia 

sasqeso organoebis warmoSobasTan. sqesobrivi hibridizacia mWidrodaa 

dakavSirebuli sqesis da sqesobrivi procesis SeswavlasTan. sqesobriv 

hibridizacias didi istoria aqvs, kerZod codniaT babilonelebs da am 

sakiTxSi kidev ufro garkveuli iyvnen berZnebi da romaelebi. me - 17 saukuneSi 

xelexla iwyeba mcenareebSi sqesis arsebobis warmodgena. 

      sqesobrivi hibridizaciis da sqesis sakiTxebs mravali Sroma miuZRvna 

kelreiterma. man 1760 w miiRo pirveli hibridi. manve pirvelma aRniSna pirveli 

Taobis hibridebSi gansakuTrebuli Zalis arseboba. hibridizaciis dargSi 

aRsaniSnavia naitis muSaoba.  

       1845 w mcenareTa hibridizaciaSi Tavis saintereso muSaobas atarebs  

S. nodeni. nolenis azriT hibridi cocxali mozaikaa, rom hibridSi aris 

rogorc dedis, ise mamis niSnebi. nodeni da darvini aRiareben pirveli Taobis 

erTgvarovnebas da meore Taobis daTiSvas. bunebrivi hibridizacia darvins 

evoluciis erT-erT gzad miaCnia. bunebrivi Teslnergebi Zvirfasi sawyisi 

masala aRmoCnda Zveli jiSebis misaRebad. bunebaSi hibridizacia stiqiurad 

mimdinareobs, Tumca bunebam hibriduli formebis Seqmnis saqmeSi didi roli 

Seasrula. dReisaTvis sqesobrivi hibridizacia seleqciis klasikur meTodad 

iTvleba. sqesobrivi hibridizacia aris bunebaSi erTad-erTi gza, riTac 

SesaZlebeli xdeba ramdenime individis - jiSis, saxeobis dadebiTi memkvidruli 

niSnebis gaerTianeba erT hibridul organizmad.  

       mSobeli wyvilebis SerCeva: mSobeli wyvilebis SerCevisas  aucilebelia 

gaTvaliswinebuli iqnas genetikuri monacemebi, unda SeirCes iseTi wyvilebi, 

romlebsac minimaluri eqneba arasasurveli niSnebi da piriqiT, maqsimalurad 

eqnebaT is dadebiTi niSnebi, romlebic gvainteresebs axal jiSSi. i. miCurinma 

mSobeli wyvilebis SerCevas safuZvlad daudo evoluciur - geografiuli 

siSore. tyis kulturebSi  mSobeli wyvilebis SerCevisas iTvaliswineben 

garegan Sexedulebas, magaliTad zrdis temps, msxmoiarobis siuxves, gamZleobas, 

Reros sisufTaves.  

      Sesajvarebeli wyvilebis mixedviT hibridebi SeiZleba iyos maxlobeli 

(saxeobis SigniT, jiSTaSoris), Soreuli (saxeobis da gvarTaSoris) da 



 97

geografiulad daSorebuli (sxvadasxva bunebriv - klimatur pirobebSi 

Camoyalibebuli). 

       hibridis SeqmnaSi monawile wyvilebis raodenobis mixedviT SeiZleba 

iyos martivi da rTuli 

                     O♀A  X ♂B=F1AB    martivi 

                      ♀AB X ♂C=F1ABC    rTuli da a.S. 

 

      Sejvareba SeiZleba iyos pirdapiri da Sebrunebuli, rodesac jiSi erT 

SemTxvevaSi dedadaa aRiarebuli, meore SemTxvevaSi mamad.  

 

                          hibridizaciis teqnika  

      tyis kulturebSi hibridizacia SeiZleba Catardes moWrili totebiT - 

kerZod orbinianebSi, rogoricaa verxvebi, sadac Zirze hibridizacia 

garTulebulia. umetes kulturebSi hibridizacias saseleqcio nakveTebSi 

atareben Zirze, moZravi kibeebis, amweTi da fexebze damagrebuli specialuri 

salteebis (Sveduri wesi) saSualebiT. mdedrobiTi yvavilebis izolaciisaTvis 

xeze asvlisas gamoyenebuli unda iqnas damcavi Rvedebi.  

      Sejvarebis teqnika: seleqcioneri seleqciis amocanidan gamomdinare 

arCevs Sesajvarebel wyvilebs, gamoyofs deda da mamam mwarmoebels, adgens 

Sejvarebis uwyiss. 

hibridizaciis pirveli safexuria kastracia da izolacia;  gayofil 

sqesianebisTvis kastracia araa saWiro. mdedrobiT yvavilebis saizolaciod 

iyeneben pergamentis da qsovilis parkebs. mdedrobiTi yvavilebis saizolacio 

parkebs acmeven damtveramde 1-2 kviriT adre, rogorc ki gamoCndeba mdedrobiTi 

yvavilebi, romlis danaxva SeiZleba binokliT.  

      kastracia: kastracia niSnavs dedad SerCeuli mcenaris yvavilebidan 

mamrobiTi sasqeso organos mtvrianebis amokveTas, kerZod orsqesian yvavilebSi. 

kastraciisaTvis viyenebT wamaxvilwverian pincets. kastrirebuli yvavilebis 

saizolaciod viyenebT rogorc zemoT avRniSneT pergamentis an qsovilisagan 

damzadebul parkebs. erT parkSi aTavseben 2-3 yvavils.  

      saizolacio parkebis dayeneba: fiWvis mdedrobiTi yvavilebi axalgazrda 

ylortebze viTardeba. saizolacio parks Camoacmeven ise, rom mTeli ylorti 

moTavsdes masSi da daamagreben TokiT wina wlis nazardze. zogjer Toks 
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amagreben axalgazrda ylortis Sua adgilas. saizolacio parkebs kraven TokiT 

an rbili mavTuliT.  

     mtveris Segroveba: mamad SerCeuli mcenaridan mtveris Segrovebis 

sxvadasxva meTodia: 1. agroveben TiTqmis momwifebul yvaviledebs - girCebs, 

aTavseben grZel parkebSi  da gamokideben gareT haerze, ramdenime saaTis Semdeg 

mtvers Cayrian minis WurWelSi da maSinve gamoviyenebT dasamtverad.  

2. zogierT wiwvovanebs patara yvaviledebi aqvs. yvaviledebs totebTan erTad 

Wrian da awyoben qaRaldze, gamoaSroben, totebs aclian da mtvers Seagroveben. 

3. Wrian totebs mamrobiTi yvavilebiT (verxvi) CauSveben wylian WurWelSi, midis 

xelovnuri damwifeba, mtveri ecema WurWlis qveS gaSlil qaRaldze.  

     mizanSewonilia seleqcionerma damtvervis win Seamowmos mtvris 

cxovelmyofeloba mikroskopis qveS specialurad saxarozaze damzadebul 

sakveb areSi.  

     damtverva: damtvervisas totebidan xsnian saizolacio parkebs; funjis 

saSualebiT gadaaqvT mtveri dingze da xelexlad Camoacmeven parkebs. damtverva 

unda Catardes Tbil, wynar amindSi, dilis saaTebSi. damtverva SeiZleba 

Catardes haerCamberi moywobilobiT. saizolacio parks ukeTeben naxvrets da 

SeaqvT mtveri, Semdgom naxvrets faraven webovani lentiT, an bambiT. hibridul 

nayofebs da Teslebs iReben srul simwifeSi.    sqesobrivi hibridizacia 

srulyofilad calkeuli jiSebis mixedviT ganxiluli iqneba kerZo seleqciaSi. 

      heterozisi movlena: hibridi gamdidrebuli memkvidreobisa, masSi 

Tavmoyrilia ori, an ramdenime mSobeli formis memkvidruli SesaZlebloba. 

amitom hibridebs axasiaTebs Zlieri zrda da ganviTareba. 

       heterozisi aris hibriduli Zala, romelic gamoixateba Zlier zrdasa da 

ganviTarebaSi. heterozisi SeiZleba iyos somaturi da reproduqtuli. somaturi 

heterozisi tyis kulturebSi gamoixateba xeebis Zlier zrdaSi; reproduqtuli 

- Zlier msxmoiarobaSi. hibridebs sxva dadebiTi Tvisebac aqvs, kerZod 

adaptaciis didi unari. tyis kulturebSi Zlieri zrdis nargaobis gasaSeneblad 

gamoyenebuli unda iqnas hibriduli Tesli. hibriduli Teslis miRebis teqnika 

ganxiluli iqneba tyis kulturebis meTesleobis TavSi.  

       Soreuli hibrilizacia: Soreuli hibrilizacia niSnavs, rom 

Sesajvarebeli wyvilebi genetikurad mkveTrad gansxvavdebian. Soreuls 

uwodeben sxvadasxva saxeobebsa da gvarTaSoris Sejvarebas. Soreuli 

hibridizacia miuxedavad misi sirTuleebisa mravalferovan sawyis masalas 
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iZleva. Soreuli hibridizacia mniSvnelovan wilad xels uwyobs mutaciuri 

procesis gaZlierebas. is idiTgavne did rols asrulebda mcenareTa 

kulturuli formebis warmoSobaSi, e. i. Soreuli hibridizaciiT SeiZleba 

miviRoT ara marto jiSebi aramed axali saxeobebic.  

       Soreuli hibridizaciis siZneleebi: saxeobis SigniT Sejvareba, rogorc 

wesi advilad xdeba, magram saxeobaTaSoris gaZnelebulia, mSobeli wyvilebis 

SefardebiTi siSoris, sistematikur damokidebulebis da maTi arasakmarisi 

biologiuri Sesatyvisobis gamo. Seujvarebloba SeiZleba dakavSirebuli iyos 

ucxo dingze mtvris gaRivebis siZnelesTan, an SeiZleba sruliad ar gaRivdes, 

an samtvre mili aranormalur zrdasTan butkos SigniT, gametebis Serwymis 

SeuZleblobasTan, an hibriduli Canasaxebis kvdomasTan. zogjer Sedegebis 

gaumjobesebis mizniT iyeneben reciprovnul Sejvarebas, rodesac samtvre mili 

aRwevs Canasaxis parks.  

        Seujvarebloba kavSirSia mSobeli formebis qromosomTa ricxvis 

SefardebasTan. Soreuli hibridizaciis siZneleebi  grZeldeba miRebuli 

hibridebis cxovelunarianobis Semcirebamde, zogjer unayofobamde. e. i. 

unayofobamde. yvela es siZneleebi daZleuli iqna i. miCurinis mier 

SemuSavebuli meTodebis gamoyenebiT. Seujvareblobis daZlevis mizniT  

i. miCurinma SemogvTavaza narevi mtvriT damtverianebis, winaswari vegetatiuri 

daaxloebis da Suamavlis meTodebi. aseve SeimuSava hibridebis sterilobis 

daZlevis meTodi, aRniSnuli meTodebis srulyofili gacnobisaTvis students 

SeuZlia isargeblos a. tataroncevis da sxvebis xexilovani da kenkrovani  

kulturebis seleqcia da jiSTmcodneobis saxelmZRvanelos qarTuli 

TargmaniT.  

 

                     

                        

 

 

                       mutagenezi 
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     mutagenezi sqesobrivi hibridizaciis Semdeg seleqciis erT-erTi qmediTi 

meTodia. mutagenezi SedarebiT axali, progresiuli meTodia. seleqciaSi 

genetikurad Secvlili dadebiT mutaciebs farTo masStabiT iyeneben rogorc 

sawyis masalas.  

       Tanamedrove fizikis da qimiis ganviTarebam umaRles safexurs miaRwia. 

yvela saxis gamosxiveba, romelic SeiZleba damangrevel saSualebad unda 

CaiTvalos, aseve rTuli alkaloiduri nivTierebebi, romlebic momwamvlelia 

unda iqnas gamoyenebuli mSvidobiani miznisaTvis, kerZod mcenareTa da 

cxovelTa memkvidruli bunebis Sesacvlelad, xelovnurad dadebiTi mutaciebis 

misaRebad, raTa gamoyenebuli iqnas axali jiSebis misaRebad.  

       mutagenezi SedarebiT axali progresiuli meTodia. mutagenuri 

faqtorebis gamoyenebiT SesaZlebeli xdeba farTo speqtris da sixSiris 

mutanturi formebis miReba. mutagenezi rogorc seleqciis meTodi ar 

gamoricxavs sqesobriv hibridizacias, piriqiT mutanturi formebi SeiZleba 

gamoyenebuli iqnas hibridizaciaSi urTierTSoris da jiSebTan SejvarebiT, 

amasTan erTad mutantebi genetikurad Secvlilia  da SeiZleba misi uSualo 

gamoyeneba, rogorc sawyisi masala. dReisaTvis msoflio masStabiT aTasobiT 

jiSia miRebuli qimiuri da fizikuri mutagenezis gamoyenebiT.  

n. guliaevis (voroneJis satyeo instituti) mier qimiuri mutagenebis gamoyenebiT 

ruseTis araSavmiwebis  zonisaTvis gamoyvanilia Zlieri da swrafi zrdis 

fiWvi.  

       mutacia genetikuri cvalebadobaa e. i. memkvidrulia. mutaciebi 

warmoSobis mixedviT bunebrivi da xelovnuria. bunebrivma mutaciebma didi 

roli Seasrules mcenareTa evoluciaSi. xelovnuri gziT mutaciebis miRebiT 

mniSvnelovnad gadidda seleqciisaTvis sawyisi masalis genofondi.  

      mutagenuri faqtorebi: mutagenuri faqtorebi ori saxisaa - fizikuri da 

qimiuri.  

       fizikur faqtorebs miekuTvneba yvela saxis maionizebeli gamosxiveba. 

maT Soris mniSvnelovania rendgenis sxivebi, gama-gamosxiveba da neitronebi. 

gama-gamosxivebisaTvis ZiriTad wyarod iyeneben kobalts (CO---), aseve ceziums 

(ld137). fizikur mutagenur faqtorebad SeiZleba gamoyenebuli iqnas 

radioaqtiuri izotebi, aseve neitronebi, romelic miiReba birTvuli  reaqciis 

Sedegad. swored esaa atomuri energiis mSvidobiani gamoyeneba, biologiaSi 

sruliad genetikurad Seucvleli mutanturi formebis misaRebad.  
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        fizikuri mutagenebis gamoyenebiT amuSaveben Teslebs, kalmebs, mtvers; 

Teslebis, kalmebis, kvirtebis dasxivebis Sedegad miRebul mutantebs somiturs 

uwodeben. xolo generaciuli organoebis dasxivebiT miRebul mutantebs 

gameturs uwodeben. dasxivebis dozebi winaswar unda SeirCes: dasxivebis doza 

SeiZleba iyos mastimulirebeli, rodesac xdeba - stimulacia, droebiT Zlieri 

zrda, igi araa memkvidruli, optimaluri - rodesac icvleba mcenaris 

genetikuri buneba, letaluri - anu momakvdinebeli, roca dasxivebuli masala 

kargavs sicocxlis unars.  

        gamosxivebis dozebi isazRvreba radebSi da kilo redgenebSi. 

samecniero-kvleviTi dawesebulebebis mutagenur faqtorebze momuSave mecnierTa 

mier dadgenilia fizikuri da qimiuri mutagenebis dozebi, Tumca mcenareTa 

sxvadasxva saxeoba, forma da jiSi araerTgvarovan mgrZnobiarobas amJRavnebs 

ama Tu im mutagenisa da misi dozis mimarT. dasxivebis efeqti mutaciebis 

sixSiris da speqtrze damokidebulia ara marto mutagenze, aramed genotipzec.  

         qimiuri mutagenebis gamoyeneba seleqciaSi: qimiuri mutagenebis da misi 

gamoyenebis sulisCamdgmelad gvevlineba ak. i. a. rapoporti. mis mier Seqmnili 

mutagenebia: nitrozoeTil Sardovana (neS), nitrozomeTil Sardovana (nmS), 

eTelimini (ei) da sxva msoflioSi supermutagenebad iTvleba.  

         qimiuri mutagenebis koncentraciebi da eqspoziciebi calkeuli 

kulturebis mimarT dadgenilia ruseTis mecnierebaTa akademiis fizikuri qimiis 

samecniero kvleviTi institutis mier i. rapoportis da n.   zozis 

xelmZRvanelobiT.  

        umetes mcenareTaTvis optimalur dozebad iTvleba 0,01; 0,02; 0.03% 

xsnarebi 24 saaTiani eqspoziciiT. Tumca mutaciebis miRebis sixSire da speqtri 

damokidebulia jiSis mutabilobaze  da mutagenis koncentraciaze. Cvens mier 

(g.k) simindebSi mutaciebis sixSire da speqtri maRalia, rac gamowveulia 

simindis hibriduli warmoSobiT. qimiur mutagenebiT ZiriTadad amuSaveben 

Teslebs da kalmebs. Teslebi damuSavebis Semdeg gulmodgined unda gairecxos 

da maSinve unda gavitanoT dasaTesad, xolo kalmebis damuSavebis Semdeg unda 

moxdes misi mynoba. mutaciebis daTiSva ZiriTadad M2  TaobaSi xdeba, swored 

aqedan unda moxdes mutaciebis sixSiris da speqtris gansazRvra. aseve unda 

dadgindes sawyisi masalis mutabiloba. 

        mutagenezi sqesobriv hibridizaciasTan erTad mZlavri saSualebaa 

Tanamedrove seleqciaSi axali jiSebis misaRebad. radiaciul da qimiur 



 102

saSualebebs farTod iyenebdnen qarTveli seleqcionerebi s. TedoraZe, n. 

rusitaSvili, g. xuciSvili, g. WinWarauli, T. darsaveliZe, g. kapataZe da sxvebi.   

 

 

 

 

                            klonuri seleqcia  

      istoriuli cnobebi: vegetatiuri cvalebadoba cnobili iyo Zvel 

saberZneTSi. “kloni” berZnuli sityvaa da tots niSnavs. klonuri cvalebadobis 

pirveli sarwmuno cnobebi gamoqveynebuli iqna ferasiusis da folkameris 

SromebSi 1646 w. kvirtuli gadaxrebis movlenebi XIX saukunis cnobili 

seleqcioneris, naitis SromebSi; cnobilia da exeba kvirtul sporebs, mis mier 

aRniSnuli iyo yviTel qliavze (yviTeli magnumi), wiTelnayofiani totebi da 

mis mier gamoiTqva azri, rom xexilovanTa mravali jiSebi - sxva jiSebis 

vegetatuiri gadaxris Sedegia.  

      sainteresoa raudi - xaudis monacemebi vaSlis xeze, romelzec napovni 

iqna Svidi sxvadasxva gadaxra. maTi cal-calke gamravlebiT miRebuli iqna 

vaSlis saintereso jiSebi. kulturul mcenareTa kvirtuli variaciebis farTo 

cnobebi Sedgenili iqna 1868 wels C. darvinis mier da mivida im daskvnamde, rom 

jiSebis cvalebadoba xdeba ara marto sqesobrivi gamravlebis, aramed 

vegetatiuri gamravlebis drosac, Tumca ara imdeni xarisxiT. C. darvini 

aRniSnavs, rom “TiToeuli kvirti zogierT SemTxvevaSi damoukidebel individs 

warmoadgens.” 

       didia de-frizis damsaxureba, man aRmoaCina uecari cvalebadobis 

movlena, romelsac mutacia uwoda da mniSvnelovani adgili daikava genetikaSi, 

radgan cocxali samyaros evoluciis gagebaSi, genetikasa da seleqciaSi 

udidesi mniSvneloba qonda.  

       xexilovani da kenkrovani kulturebis jiSis SigniT Zvirfasi kvirtuli 

variaciebis gamorCevas didi mniSvneloba aqvs perspeqtiuli jiSebis 

Sesaqmnelad.  

       C. darvinis Sexedulebebma farTo gamoxmaureba hpova ruseTSi.  

i. miCurinma seriozuli yuradReba dauTmo klonur cvalebadobebs. man 

mecnieruli safuZveli Cauyara xexilovani kulturebis klonur seleqcias.  
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       i. miCurinis jiSi girvanqanaxevriani antonovka, romelic miiRo mogilevis 

antonovkis kvirtuli variaciidan 1892 w moevlina ruseTs.  

       i. miCurinis moZRvreba klonur seleqciaze mniSvnelovnad ganaviTara 

rusma mexile seleqcionerma m. ritovma, a. veniaminovma, d. asaevma da sxvebma.  

       jiSis SigniT saintereso kvirtuli variaciebis gamorCevas ruseTSi, 

kerZod povoloJieSi didi xnis istoria aqvs, vidre romelime sxva qveyanaSi. 

aqaurma mebaReebma gaamravles didi raodenobiT ansis da skrutis 

wiTelnayofiani klonebi, romelTa safuZvelze Camoyalibda wiTelnayofiani 

jiSebi “anis ali” da “skrut ali”.  

       amerikaSi didi popularobiT sargeblobs rusuli vaSlis jiSis 

borovinkas kloni, romelic wiTeli diuSes saxelwodebiTaa cnobili.   

1907 w.  krameris mier Tavis naSromebSi aRwerilia vegetaturi gadaxris 

SemTxveva.  

       1932 w. amerikelma mecnierebma a. Semelma da k. homeruam pirvelebma 

amerikis praqtikaSi SeimuSaves klonuri gamorCevis srulyofili sistema.  

       saqarTveloSi klonuri seleqciis fuZemdeblad gamoCenili mecnieri k. v.  

mamforia iTvleba. man 1950 wels dawyebuli didi muSaoba Caatara citrusebis - 

kerZod limonis seleqciaSi. klonuri seleqciis gziT miiRo malsekos da 

yinvebis mimarT SedarebiT gamZle maRalmosavliani da maRalxarisxovani jiSebi 

da formebi.  

       igi aRniSnavda: “organizmSi ara marto sasqeso ujredebi warmoiSobian, 

aramed somaturi ujradebic, romlebic sxvadasxva mimarTulebiT icvlebian. 

aseTi Secvlili ujredebidan Secvlili kvirtebi viTardebian, romlebic 

ZiriTadi organizmis kvirtebisagan gansxvavdebian, aseT gansxvavebul 

kvirtebisagan gansxvavebuli totebi warmoiSveba, swored aseTi somaturi 

cvalebadoba safuZvlad daedo klonur seleqcias.” 

      klonuri seleqciis biologiuri safuZveli: klonuri cvalebadobis 

movlenaze arsebiT pasuxs Tanamedrove genetika iZleva.  

      genetika ganasxvavebs mutaciis ramdenime tips, romelic dakavSirebulia 

ara marto qromosomebTan, aramed protoplazmis struqturebTan. 

      vegetatiuri, somaturi mutaciebi, romelTanac kavSiri aqvs klonur 

seleqcias Tavisi bunebiT ar gansxvavdeba generaciulisagan.  

      klonuri seleqciis TvalsazrisiT sainteresoa dReisaTvis qromosomTa 

ricxvis zrdis, gansakuTrebiT qromosomTa ricxvis gaormageba. seleqciaSi, 



 104

aseve garkveul mniSvnelobas iZens plazmuri cvalebadobis memkvidreobiToba. 

ukve dadgenilia protoplazmis genetikuri roli. klonuri seleqciisaTvis 

sainteresoa plastiduri mutaciuri cvalebadobis faqtebi. gairkva, rom 

protoplazmis plastidebs aqvT unari indeturi reproduqciis da birTvze 

zemoqmedebis dros axorcieleben gansazRvrul genetikur Taviseburebebs. 

klonuri cvalebadobis movlenis arsi mdgomareobs idiotipis mutaciebSi, 

memkvidreobiTobis cnebaSi, romelic aerTianebs genotips da plazmotips. 

memkvidruli cvalebadobis ZiriTadi mizezebi SeiZleba iyos - fizikuri 

faqtorebi, kerZod gamosxiveba, romelic mzisgan anda kosmosidan modis. qimiuri 

cvalebadobebi, romelic garemoSi xdeba da aqtiuri qimiuri mutagenebiT.  

      i. rapoporti arsebiT mniSvnelobas aniWebs dnm molekulis 

TviTreproduqciis Secdomebs. aseve mutaciis mizezi SeiZleba iyos temperatura. 

maSasadame somaturi mutaciebi warmoSobiT SeiZleba iyos bunebrivi - 

spontanuri da xelovnuri - inducirebuli. xexilovani, kenkrovani da tyis 

kulturebis jiSebis klonuri cvalebadobis mizezebis ganxilvisas gverds ver 

auvliT garemo faqtorebis rols organizmebis cvalebadobaSi. klonuri 

cvalebadobis Taviseburebani sakmaod damokidebulia jiSebze da igi Zalze 

Taviseburia. aseve klonuri cvalebadoba damokidebulia maT kvirtul 

warmoSobasTan. es gamoixateba imaSi, rom saxeldobr erTi kvirti, ara ori-sami 

da ara mTeli Sto warmoadgens klonuri cvalebadobis wyaros. klonebis 

seleqciuri Sefaseba da danergva warmoebaSi xexilovani, kenkrovani da tyis 

kulturebis klonuri seleqciis mizania - axali, Zvirfasi jiSebis Seqmna. 

klonuri seleqcia ufro mWidro kavSirSia jiSebis warmoebaSi gamravlebasTan. 

klonurma seleqciam jiSebis gamravlebisas unda gadaWras ori ZiriTadiA 

praqtikuli sakiTxi: jiSebis sameurneod Zvirfasi niSnebis da Tvisebebis 

SenarCuneba, arasasurveli klonuri cvalebadobebisagan;  jiSebis gaumjobeseba 

saukeTeso kvirtuli variaciebis gamorCevis gziT. xexilovan kulturebSi jiSis 

SigniT gamorCeva mimarTulia TiToeuli jiSis sistematiuri gaumjobesebisaken 

jiSis SigniT sameurneod Zvirfasi gadaxrebis damagrebis da gamravlebis gziT, 

romlebic saerTo SefasebiT sawyis jiSze saukeTesoa. jiSis SigniT Secvlili 

klonebis gamorCeva individualuri unda iyos. SeiZleba gamoirCes Secvlili 

mTeli mcenare an calke toti da sanayofe CanTa, romelTa nayofebi sawyis jiSs 

jobnis nayofis sididiT, SeferviT, formiT da gemoTi.  
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     seleqcionerma sadede baRebSi calkeuli xeebi an totebi, romlebic 

mkveTrad gansxvavdebian sawyisi jiSidan, aucileblad unda aRniSnon etiketiT 

da misi ganmeorebiT. Seswavla unda moxdes momdevno wlebSi. aseTi genetikuri 

cvalebadobebi Tu SenarCundebian momdevno mosavlian wlebSi da vegetaturi 

gamravlebis drosac, maSin aseTi Secvlili formebi SeiZleba CaiTvalos sawyis 

masalad axali jiSebis misaRebad. genetikurad Secvlili klonebis mudmivoba - 

memkvidreobiToba SeiZleba dadgindes Semdegi meTodebiT:  

1. ganmeorebiTi Seswavla Semdgom mosavlian wlebSi. 

2. msxmoiare xeebis varjSi Sesaswavli totebis mynoba. 

3.sanergeSi Secvlili da jiSisaTvis tipiuri totebis kalmebis an  

 kvirtebis mynoba.   

4. citologiuri analizis Catareba. 

        Tu aRniSnuli gadaxrebi SenarCunebuli iqneba mosavlianobis Semdeg 

wlebSi, cvalebadoba SeiZleba miviCnioT, rogorc memkvidruli. kvlevis 

Sedegebis daCqarebis mizniT ukeTesia msxmoiare xeze mynoba (-5 -10), kerZod 

varjis periferiaze saTanado etiketis aRniSvniT, sadac daweren baRis, rigis 

da xis nomers. cvalebadoba SeiZleba ganisazRvros vaSlis nayofis epidermisis 

ujredebSi pigmentebis dagrovebiT: magaliTad wiTelnayofianobisaken gadaxra, 

riTac igi gansxvavdeba ZiriTadi jiSisagan, romlis epidermisis ujredebi 

uferulia. es miuTiTebs imaze, rom saqme gvaqvs somatur mutaciasTan da ara 

modifikaciasTan. aseve citologiuri analizi srulyofil warmodgenas 

gvaZlevs mutirebul qsovilebze, romlis Sedegad SeiZleba ganvaxorcieloT 

ara marto qsovilebiT seleqcia, aramed davadginoT misi genetikuri arsi.  

      xexilovani da kenkrovani kulturebis axali klonebis xangrZlivi 

gamocda araa saWiro, amitom maT swrafad unda gauxsnaT gza warmoebaSi. Tumca 

gamocda sasurvelia. SeiZleba iTqvas, rom yvela perspeqtiuli vegetatiuri 

gadaxra, romelic SedarebiT axloa sawyis jiSTan, sruliad SesaZlebelia 

gadaeces jiSTa gamocdas, winaswari jiSTa gamocdis gavlis gareSe. dadebiTi 

Sedegebis miRebis SemTxvevaSi SeiZleba daraiondes Sesabamis zonaSi.  

      n. xomizuraSvili aRniSnavs, rom TuraSauli gavrcelebulia qarTlSi, 

raWa- leCxumSi da mesxeTSi, isini gansxvavebuli klonebia feriT da gemoTi. 

aseve gvxvdeba kaxuri klonebi, romlebic gansxvavdebian nayofis formiT, feriT 

da gemoTi. ukrainuli warmoSobis vaSlis jiSi aporti, romelic sxva jiSebTan 
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erTad Semotanili iqna saqarTveloSi, misgan gamoyofilia mravali kloni da 

erT-erTi kloni almaatis aporti wamyvan jiSad iTvleba.  

      kitra vaSlis mTeli wyeba klonebia, gavrcelebuli rogorc aRmosavleT, 

ise dasavleT saqarTveloSi - goZianT kitra, yviTeli kitra, mwvane kitra, 

aWaruli kitra, raWuli kitra, leCxumuri kitra da sxva.  

       mravalferovnebiTaa warmodgenili gulabis klonebi. amitom arCeven 

kaxur, qarTul, axalgorul da lekur gulabebs.  

       SeiZleba davaskvnaT, rom genetikurad Secvlili bunebrivi klonebi 

Zvirfasi sawyisi masalaa vegetatiurad mamravl mcenareebSi axali jiSebis 

misaRebad. amitom bunebis mier naboZebi mdidari seleqciuri masala 

gamoyenebuli unda iqnas seleqciaSi.  faqtebi ZiriTadad motanilia xexilovani 

kulturebis magaliTze, imitom rom am mimarTulebiT didi muSaobaa Catarebuli 

da meores mxriv klonuri cvalebadoba xexilovan kulturebSi ufro 

TvalsaCinoa. klonuri cvalebadobis kanonzomierebani yvela kulturebisaTvis 

saerToa. gansakuTrebiT vegetatiurad mamravl mcenareebSi, mgaliTad muxis, 

verxvis saxeobebi (adre ar iyo cnobili) Zvirfas, seleqciisaTvis saintereso, 

genetikurad Secvlil klonebs iZleva. 

 

 

 

 

                               naZvis seleqcia           

     1) gvari Picea A. Dietrich - naZvi gvarisaTvis damaxasiaTebelia gayofili 

sqesi, mdedrobiTi girCebi qveviTaa CamoSvebuli grZeli saTesle qerqlebiT, 

Tesli frTiani, wiwvebi brtyeli an oTxwaxnagovani naZvismagvari 

ormocdaaTamde saxeobas aerTianebs. saqarTveloSi mxolod erTi saxeobaa, 

aRmosavleTis naZvi (P. orientalis Link). xe Zalze didi izrdeba -  40-50 metri. 

varji gadaSlili, qerqi nacrisferi, daSaSruli .  

      wiwvi oTxwaxnagovania 11 mm. sigrZis, muqi mwvane, cocxlobs 6-10 weli. 

mamrobiTi girCa cilindruli,   mdedrobiTi girCa - monacrisfro  - yomrali, 

TiTistarisebri, 6-10 sm sigrZis, Tesli muqi, frTiani. farTo gavrceleba aqvs 

kavkasiaSi, saqarTveloSi 115000 heqtarze meti farTobi uWiravs, tipiuri mTis 

merqniani saxeobaa.  
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      Semotanili saxeobebi: Cveulebrivi naZvi - Picca abies (LI) dnrst. sididis 

mixedviT yvela saxeobebs jobnis. simaRle 50 m, simsxo 1-1,3 sm-de aRwevs. qerqi 

nacrisferi, daSaSruli. varji konusuria, wiwvi 10-30 mm sigrZisaa, 

oTxwaxnagiani, wvetiani, gayofilsqesiani, erTbiniani. mamrobiTi girCa wiTel-

moyviTaloa. mdedrobiTi girCa swormdgomia da ganayofierebis Semdeg qveviTaa 

daSvebuli. mwifdeba oqtomberSi, Tesli yavisferia, gvxvdeba baR-parkebSi, 

zRvispireTSi, aRmosavleT saqarTveloSi - borjomSi.  

       himalais naZvi - Picea morinda Lin's. samSobloSi izrdeba 50 m  

simaRlemde, simsxo 100 sm aRwevs. varji konusuria, Rero muqi-nacrisferi, girCa 

mwvanea da dakidebuli. momwifebis Semdeg yavisferi, sigrZiT 12-15 sm. Tesli 

frTiani. saqarTveloSi gaSenebulia baR - parkebSi. garda zemoTCamoTvlili 

saxeobebisa saqarTveloSi Tavis droze Semotanili iqna - iaponiis naZvi -  

P. polita Carr. TeTri anu kanadis naZvi - P. alba britt.   edelmanis naZvi - P. 

engelmanii Engelm.  Cxvletiani naZvi - P.pungens Engelm.  serbiis naZvi - P. 

omorica pureine  da sxva  saxeobebi.  

       naZvi maRalxarisxovan merqans iZleva, farTod gamoiyeneba mSeneblobaSi 

da avejis warmoebaSi. naZvis seleqciis mTavari mimarTulebaa Zlieri da swrafi 

zrdis jiSebis Seqmna, sadac maRal doneze iqneba warmodgenili merqnis 

xarisxi. niZvis seleqciaSi didi adgili unda daeTmos daavadebebis da 

mavneblebis mimarT gamZle jiSebis Seqmnas. seleqcuir muSaobaSi 

gaTvaliswinebuli unda iqnas msxmoiarobis gazrda.  

     sawyisi masala: naZvis seleqciaSi farTod unda iqnas gamoyenebuli 

sxvadasxva bunebriv - klimatur pirobebSi gavrcelebuli saxeobebi da formebi, 

aseve introducirebuli masala, sqesobrivi hibridizaciiT miRebuli masala, 

sqesobrivi hibridizaciiT miRebuli hibridebi, mutaciebi.       

     seleqciis meTodebi - dadebiTi xeebis gamorCeva naZvis seleqciaSi 

qmediTia. rac Seexeba dadebiTi xeebis masobriv gamorCevas atareben 

meTesleobis mizniT - jiSuri niSnebis damagrebis da maRalxarisxovani Teslis 

misaRebad. dadebiTi xeebis individualuri gamorCeva seleqciaSi perspeqtiulia; 

amitom tyeebis masividan, koromidan gamoarCeven Zlieri da swrafi zrdis sufTa 

Reros - daurokav, genetikurad gansxvavebul gamZle xeebs, romelsac amravleben 

cal-calke ojaxobrivi wesiT. 
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      yvavilobis biologia; sqesobrivi hibridizacia: naZvi gvian Sedis 

msxmoiarobaSi, yvaviloba da msxmoiaroba 15 wlis Semdeg iwyeba. Ria adgilebSi 

mTel varjze viTardeba, yovel wels ar msxmoiarobs.  

      naZvi erTbiniania, magram axalgazrda xeebi xSirad erTi sqesis yvavilebs 

iviTarebs. mdedrobiTi yvaviledebi ZiriTadad viTardeba varjis zeda nawilSi, 

mamrobiTebi varjis Sua da qveda nawilSi. igi jvaredinmtveriaa, jvaredini 

damtverva saxeobebs Sorisac xdeba da gamonaskvac kargia. miRebulia naZvis 

Zlieri da swrafi zrdis hibriduli formebi.  

     naZvi yvavilobas gazafxulze iwyebs, zogierTi saxeobebis da formebis jer 

mdedrobiTebi yvavilobs, zogierTSi mamrobiTebi. nargavobaSi xSirad xdeba 

naZvis sxvadasxva formebis Sidasaxeobrivi bunebrivi Sejvareba, miRebuli 

hibridebi Zvirfasi masalaa maRalproduqtiuli nargaobis Sesaqmnelad.  

     Sejvarebis teqnika: mdedrobiTi girCebi iwyeben ra ganviTarebas aTavseben 

30 sm sigrZis da 20 sm siganis pergamentis parkebSi. rodesac mdedrobiTi 

girCebis qerqlebi sakmaod farTod gaixsneba, mzadaa ganayofierebisaTvis, 

amtverianeben sasurveli mtveriT. mamrobiT yvavilebs agroveben mravali 

xeebidan da awyoben oTaxSi sufTa qaRaldze, sibneleSi. isini male iSlebian da 

mtveri gadmocviva qaRaldze, agroveben qilaSi da amtverianeben. damtverianebis 

Sedegi, anu ganayofierebis dasturia, rom mdedrobiTi girCebis gaxsnili 

qerqlebi daixureba da daixreba.  

      miRebul hibridul Teslebs yuTebSi Cayril niadagSi CaTesaven, raTa 

Teslnergebi ar daavaddes. Semdeg gadaaqvT Ria gruntSi. hibridebi 10-12 wlis 

Semdeg iwyebs msxmoiarobas. swored aqedan iwyeba maTi seleqciuri yovelmxrivi 

Sefaseba.  

      naZvis seleqciaSi bolo periodSi iyeneben mutagenezs - fizikur da 

qimiur mutagenur faqtorebs, Zlieri da swrafi zrdis mutantebis misaRebad. 

maRalmwarmoebeli naZvis nargaobis Sesaqmnelad perspeqtiulia introduqcia - 

sxvadasxva geografiul pirobebSi Camoyalibebuli saxeobebis da formebis 

Semotana.  

  

                              fiWvis seleqcia 

       gvari Pinus L. - fiWvi.  aerTianebs 100 - mde saxeobas. fiWvi wiwvovan 

kulturebs Soris yvelaze metadaa gavrcelebuli. misi genetikuri 

plastiurobis gamo da Tan didi raodenobis da maRali xarisxis samSeneblo 
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masalas iZleva. yofil sabWoTa kavSirSi fiWvi dasavleTidan aRmosavleTiT  

10000 km - gavrcelebuli da 1000 km CrdiloeTidan kavkasiamde. Cvens qveyanaSi 

fiWvi mravalferovnebiTaa warmodgenili. ramdenime saqarTvelosTvis endemuria.   

 _ eldaris fiWvi - P. eldarica Meuw.  xe 10-15 m. sigrZisaa, gaSlili varjiT, 

Rero dabrecili, rac seleqciaSi unda iqnas gaTvaliswinebuli, wiwvi  

6-10 sm sigrZiT, mwvane, ori erTad konaSi, girCa mogrZo - kvercxisebri 5-8 sm, 

simsxo 3-5 sm, TiTo-TiTo - an 2-4 erTad, mowiTalo - yavisferi, Tesli frTiani, 

muqi - yomrali, an Savi. gavrcelebulia aRmosavleT saqarTveloSi, 

gvalvagamZlea, mcire momTxovnia niadagis mimarT, xasiaTdeba neli zrdiT. 

yvela dadebiTi da uaryofiTi niSani gaTvaliswinebuli unda iqnas seleqciaSi.  

_ sosnovskis fiWvi - P. Sosnowski Nakai.  xe 20-35 m simaRlisaa, piramiduli 

varjiT, Rero mowiTalo - yviTelia, wiwvi Ria - mwvane, wvetiani, 3-7 sm sigrZis, 

girCa ovaluri, mokle - kvercxisebri, monacrisfro - yomrali, sigrZiT 2-5,5 sm, 

siganiT 2-4 sm, TiTo-TiTo oroli, Tesli 14 mm sigrZis da  frTiani. 

gavrcelebulia kavkasiaSi: SemorCenilia koromebi mTaTuSeTSi, gavrcelebulia 

guriaSi, aWaraSi. zamTargamZlea, qserofitia, fesvebi zedapiruli, 

swrafmozardia, ziandeba gulis sidamaliiT. 

_ koxis fiWvi - P. Kochiana Klotsch.   dabali zrdis xea, 3-5 m. momrgvalo 

varjiT, Rero yomrali, daRaruli, wiwvebi mwvane, maxvili, 2,5-5 sm, momwifebuli 

girCa moyviTalo - mura an ruxi, kvercxisebri, 2,5 sm  sigrZis, wyvil-wyvili an 

3-4 an martouli. Tesli frTiani, mwifdeba seqtember - oqtomberSi, 

gavrcelebulia javaxeTSi, aWaraSi. qmnian parkis tipis tyeebs.  

_ biWvinTis fiWvi - P. Pityusa stew.  maRali zrdisaa 25-40 m. varji Txeli, 

wiwvebi 2-2 sigrZiT 10-15 sm, Ria mwvane. girCa mogrZo - kvercxisebri. sigrZiT 6-10 

sm mowiTalo - yomrali, mjdomare, an mokle yunwiT, gavrcelebulia 

amierkavkasiaSi, kodoris xeobaSi 900 m simaRleze, Zlieri zrdisaa.  

      garda sakuTarisa, saqarTveloSi gvxvdeba fiWvis Semotanili saxeobebi.  

_ yirimis fiWvi - P. pallasiane Lamb.  Tavis samSobloSi 30-40 m simaRlis xeebi 

izrdeba, gadaSlili, qolgisebri varjiT da moyviTalo - yomrali ylortebiT. 

wiwvi uxeSi, msxvili 8-15 sm, muqi mwvane - myne, girCi mogrZo - kvercxisebri 5-10 

sm sigrZis  da siganiT 4-6 sm. moyviTalo - yavisferi mjdomare, Tesli 

monacrisfro - yomrali, 2,5 sm sigrZis frTiT .  

      saqarTveloSi Semotanilia 30-90 - ian wlebSi. misi merqani magaria, kargad 

muSavdeba. ZiriTadad gavrcelebulia parkebSi, swrafmozardia.  
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_ Cveulebrivi fiWvi - P. silvestris L.  Zlier mozardia - 30-40 m-mde. aqvs swori 

Rero, mogrZo varji, kvirti - mogrZo-kvercxisebri, yavisferi, wiwvi - leSa-

mwvane; xerxkbila, sigrZiT 7 sm, sigane 2 mm. girCa wagrZelebul-kvercxisebri, 

sigrZiT 2-7 sm, siganiT 2-3 sm nacrisferi, cal-calke an 2-3 erTad. Tesli muqi, 

nacrisferi, frTiani, mwifdeba agvisto - seqtemberSi, gvxvdeba aRmosavleT 

saqarTvelos raionebSi.  

_ italiuri fiWvi - P. pinea L.   xe maRalia 20-30 m. qolgisebri varjiT, 

mowiTalo - yomrali qerqiT, kvirti cilindruli, wiwvi dakbilulia, sigrZiT 6-

15 sm, Ria mwvane, girCa momrgvalo, 8-15 sm sigrZis, sigane 8-10 sm, TiTqmis 

uyunwo. Tesli mwifdeba damtvervidan meore wels, patara frTiT. CvenSi 

gavrcelebulia mdinare Woroxis xeobaSi 1000 m simaRleze.  

_ zRvispira fiWvi - P. Pinaster Sil.   Semotanili jiSia xmelTaSua zRvis 

qveynebidan, saqarTveloSi gavrcelebulia yvelgan, xe 20-25 m simaRlisaa, 

mowiTalo - yomrali, daRaruli qerqiT, kvirti didia, wiwvi Ria mwvane - 

10-20 sm. girCa kvercxisebr-konusuria 9-18 sm, yavisferi, Tesli frTiani. amaT 

garda saqarTveloSi Semotanilia fiWvis saxeobebi:  

_ alepos fiWvi - P. Palepensis Mill; 

-  iaponiis uxvyvavila fiWvi - P. densiflorasied et zuce; 

-  baqsis fiWvi - P. Bankksians Lamb;   

_ marinis fiWvi - P. massiana Lamb; 

-  uerisis fiWvi - P. yerardiana wall; 

- grZeli wiwva fiWvi - P. roxburghij sar--; 

-  Waobis fiWvi - P. palustris Mill; 

-  sakmevlis fiWvi - P. taedaL; 

-  magari fiWvi -  P. rigicla Mill da sxva.                                 

  

      fiWvis zrdis da Tvisebebis Taviseburebebi: fiWvi sinaTlis moyvarulia, 

araa momTxovni niadagisadmi, cocxlobs didxans 400 w-mde, igi gvalvagamZlea, 

gvalvagamZleoba ganpirobebulia Zlieri - Rrma fesvTa sistemiT.  

      fiWvis seleqciis amocanebi: zrdis siswrafe, simaRleSi da diametrSi, 

Reros agebulebis SenarCunebiT maRali xarisxis merqnis momcemi, naklebad 

darokili. amasTan erTad iseTi jiSebis Seqmna, romelTac eqnebaT gavrcelebis 

didi areali. daavadebis da mavneblobis mimarT gamZleobis amaRleba, kerZod 
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rogoricaa: fiWvis kibo, fiWvis diplodiozi, nergebis fitoftora, fiWvis 

facidiozi, abeda sokoebi, ylortebis deformacia.  

      aseve SesaZlebelia seleqcia warimarTos dekoratiuli firmebis 

misaRebad gamwvanebisaTvis.  

      yvavilobis biologia: fiWvis yvavilobis biologia dawvrilebiT 

Seiswavla solomon qurdianma. man daadgina, rom zog mcenareze viTardeba 

mravali mamrobiTi yvavilebi, sxvebze mdedrobiTi. fiWvi msxmoiarobas iwyebs 6-7 

wlis asakSi. fiWvis yvavilobis procesi s. qurdianis mixedviT swrafad 

mimdinareobs, TiTqmis yvela xeze erTdroulad da erT kviras grZeldeba. 

mamrobiTi yvavilebi ramdenadme adre viTardeba vidre mdedrobiTi girCebi, 

gansakuTrebiT ganaTebul totebze. Tu totebis ganaTeba dabalia, viTardeba 

mxolod mamrobiT yvavilebi, Tu gaZlierda totebis ganaTeba, warmoiSveba 

mxolod mdedrobiTi girCebi. e. i. girCis gayofilsqesianoba garemo pirobebzea 

damokidebuli. s. qurdianis mier gamoyofilia adre da gvian moyvavile formebi. 

calkeuli xeebi SeiZleba ganvasxvavoT Teslis SeferviT da s. qurdianma gamoyo 

fiWvis oTxi forma - Savi, mura, Ria da laqebiani Teslis feris fiWvebi.  

      sawyisi masala: fiWvis seleqciaSi gamoyenebuli unda iqnas sxvadasxva 

geografiul zonebSi gavrcelebuli formebi, romlebsac gaaCniaT Taviseburi 

memkvidruli buneba. fiWvs aqvs ufro mkveTrad gamosaxuli memkvidruli 

ekologiuri formebi.  

       introduqcia saseleqcio sawyisi masalis Sevsebis saukeTeso gzaa yinva, 

gvalva da daavadebis mimarT gamZle, aseve Zlieri da swrafi zrdis, 

damlaSebuli niadagebis mimarT Seguebadi jiSebis misaRebad.  

       sqesobrivi hibridizacia klasikuri meTodia seleqciaSi da hibridi 

Zvirfas sawyis masalad unda CaiTvalos fiWvis seleqciaSi. seleqciaSi 

gamoyenebuli unda iqnas xelovnuri gziT  miRebuli mutanturi formebi. 

poliploidebi, aseve mitozuri aqtivobis mqone individebi. aqtiuri mitozis 

mqone xeebi Zlieri da swrafi zrdiT xasiaTdeba.  

       seleqciis meTodebi: fiWvis seleqciaSi produqtiulobis amaRlebis 

mizniT mTavaria saseleqcio gamorCevis Catareba. dadebiTi xeebi unda gamoirCes 

zrdis siswrafis da siZlieris mixedviT, Rero unda iyos sufTa - darokvis 

gareSe, viwro, faSari varjiT, aweuli totebiT, grZeli wiwvebiT, gamorCevisas 

auculeblad unda gaviTvaliswinoT gamZleoba daavadebebis da mavneblebis 

mimarT. masobrivad dadebiTi xeebis gamorCevas vatarebT fiWvis 
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maRalxarisxovani Teslis miRebis mizniT; individualur gamorCevas seleqciis 

mizniT, vinaidan fiWvis gavrcelebis ekologiur zonebSi uamravi Secvlili 

formebi SeiZleba gamovarCioT.  

       sqesobrivi hibridizacia. fiWvis seleqciaSi mniSvnelovania 

saxeobaTaSorisi da saxeobis SigniT hibridizacia _ aRniSnavs s. qurdiani. 

fiWvis sqesobrivi hibridizacia jer kidev 1913 w daiwyo. 1927 w  

a. kolesnikovma  miiRo fiWvis hibridebi. man Seajvara avstriis x yirimis da 

avstriis x picundis fiWvebi. saxeobaTaSoris da saxeobis SigniT SejvarebiT 

miRebuli hibridebi xasiaTdebian didi simaRliT vidre mSoblebi.  

      fiWvis Sejvarebis teqnika iseTivea, rogorc naZvis SemTxvevaSi (ixileT 

naZvis seleqcia). 

 

                            muxis seleqcia 

      gvari quercam - muxa.  tyis kulturebs Soris muxa, wablTan erTad 

Zvirfasi merqnis momcemia, romelic farTod gamoiyeneba saavejo da samSeneblo 

mimarTebiT. muxa asocirdeba merqnis simagresTan da maRal palirebasTan, 

zogierTi forma Zvirfasi moxatulobis merqans iZleva. meores mxriv muxas 

SeiZleba didi raodenobiT merqnis mocema, vinaidan mas axasiaTebs Zlieri zrda. 

muxis calkeuli saxeobebis warmoSobis kera saqarTveloa.  

      muxis gvari aerTianebs 220 - mde saxeobas. aqedan 9 saxeoba saqarTveloSi 

gvxvdeba. amaTgan aRsaniSnavia: 

1. qarTuli muxa - Quereus iberica stev.  xe 18-20 m simaRlis mogrZo 

wawvetebuli kvercxisebri kvirtebiT. 80-160 mm sigrZis da 40-60 mm siganis 

foTlebiT. yunwi 10-30 mm. firfitis kide wvril nakvTiania.  nayofi erTTesliani 

yavisferi kakali (rko), romelic moTavsebulia budeSi. Reroze qerqi muqi da 

daRaruli, gaswvriv da gardigardmo. merqani magari. sinaTlis da siTbos 

muyvaruli qserovatia. zRvis donidan 1200-1400 m simaRleze modis. ZiriTadad 

gavrcelebulia amierkavkasiaSi.  

2. aRmosavluri muxa - Quereus maeranthera F. LmM.  xe saSualo simaRlisaa -  

10-18 m. gaSlili varjiT, Rero xSirad mrudea. asakiani Rero dafarulia 

daxeTqili moSavo-yavisferi qerqiT. foTlebi mokle, yunwiani, tyavisebri, 100-

200 mm sigrZis da 40-80 mm siganis. foTlis firfita wagrZelebuli - 

ukukvercxisebri. nayofi kakalia (rko), 3-5 erTad; budeSi Camjdari, gavrceleba 
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2400 m simaRlemde. saqarTveloSi gvxvdeba kaxeTSi, qarTlSi, raWa - leCxumSi, 

svaneTSi.  

3. pontos muxa - Quereus Pontica C. Koch.  xe dabalia, totebi dafarulia 

moyavisfro qerqiT. kvirtebi kvercxisebri, foToli tyavisebri, elifsuri, 

basrad dakbiluli. nayofi rko, moyavisfro. pontos muxa kavkasiis endemuri 

jiSia. gvxvdeba dasavleT saqarTveloSi.  

4. imeruli muxa - Quercus imeretiana stev.  xe 30 m. simaRlis izrdeba, Zlieri 

gaSlili varjiT. ylortebi moyavisfro - mura ferisaa. foTlebi 

ukukvercxisebri. nayofi Zalze grZeli. yunwze 1-2 nayofi. imeruli muxa 

gavrcelebulia mxolod saqarTveloSi - endemuria.  

5. grZelyunwa (Walis) muxa - Quercus Longipes stev.  xe 30 m simaRlis izrdeba. 

axasiaTebs sufTa, gawmendili lamazi Rero, romelic dafarulia gardigardmo 

daxeTqili muqi - moSavo feris qerqiT. foTlebi tyavisebri, ukukvercxis 

formis, zeviT mwvane, qveviT mkrTali, yunwi 30-70 mm sigrZis da maszed 

viTardeba 1-3 cali nayofi. nayofi (rko) cilindrulia. gavrcelebulia mxolod 

aRmosavleT saqarTvelos WalebSi.  

6. wablisferi muxa - Querinue castaneifolia C.A.M.   Zlieri zrdisaa, didi 

gaSlili varjiT, erTsaxliania, swrafmozardia. xSirad izrdeba dasavleT 

saqarTvelos tenian pirobebSi.  

     muxis seleqciis ZiriTadi mimarTulebaa Semdegi: pirveli - Zlieri da 

swrafi zrdis, maRalmwarmoebluri, merqnis maRali xarisxis mqone jiSebis 

Seqmna. axal jiSebs unda qondes swormdgomi, sufTa Rero, Tumca aris formebi, 

romelTa dakoJrili nawili Zvirfasi moxatulobis mqone merqans iZleva da aqvs 

palirebis maRali unari. muxis seleqciaSi gvalva da yinvagamZleoba 

gansakuTrebul adgils ikavebs. muxis seleqcia unda warimarTos sxvadasxva 

bunebriv - ekologiur da niadagobrivi pirobebisaTvis vargisi jiSebis 

Sesaqmnelad. vinaidan sxvadasxva ekologiur pirobebze da gamravlebis weszedaa 

damokidebuli muxis merqnis xarisxi da Reros swori dgoma. amitom seleqcia 

unda warimarTos zonalobis mixedviT. muxa Zalze mimRebia daavadebebis mimarT. 

muxas did zians ayenebs  - muxis nacari, foTlebis nacrisferi silaqave, 

ylortebis xmoba, traqeomikozi, fesvis sidample, Reros kibo da sxva. amitom 

muxis seleqciaSi mTavaria SedarebiT gamZle jiSebis Seqmna. imunurobis mqone 

saxeobis da formebis genofondis Segroveba.  
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     sawyisi masala: sawyis masalad gamoyenebuli unda iqnas sxvadasxva 

ekologiur pirobebSi gavrcelebuli muxis saxeobebi da formebi. aseve 

sxvadasxva savegetacio periodis mqone saxeobebi da formebi vinaidan gviani 

vegetaciis mqone saxeobebi da formebi ufro maRali xarisxis merqans da 

swormdgom Reros inviTarebs vidre adreulebi. aseve ufro gamZlea 

niadagobrivi da klimaturi pirobebis mimarT.  

      rogorc aRniSnavs a. baturina (voroneJis sk.i) muxis seleqciaSi 

gamoyenebuli unda iqnas meiozuri mutantebi. muxis seleqciaSi sqesobrivi 

hibridizaciis meTodi ZiriTad meTodad unda CaiTvalos. amitom hibridebi 

saxeobebsa da formebs Soris Zvirfasi sawyisi masalaa. Tavis droze ingliseli 

metyeve genetikosi jonatan raiti aRniSnavda, rom muxis gvarSi poliploidebi 

araa SemCneuli, magram i. ivlevis mier  gamovlenili iqna yunwa muxis 

triploiduri formebi, romlebsac gigantizmis niSnebi axasiaTebs. aseTi 

triploidebi SeiZleba gamoyenebuli iqnas muxis seleqciaSi. Tanamedrove 

fizikis da qimiis ganviTarebam saSualeba mogvca mutagenezis gziT xelovnuri 

mutantebis misaRebad. aseTi dadebiTi mutaciebi SeiZleba gamoyenebuli iqnas 

sawyis masalad.  

      yvavilobis biologia: muxis seleqciaSi gaTvaliswinebuli unda iqnas 

yvavilobis da ganayofierebis yvela procesi. muxa 25 wlis Semdeg iwyebs 

yvavilobas. mdedrobiTi yvaviledebi formirdeba gazafxulze, mamrobiTi 

yvaviledebi foTlebis gamotanamde Cndebian. ganayofierebisaTvis ukeTesia 

rodesac sxva xis mtveri moxvdeba. am dros ganayofiereba ukeTesia. wvimian da 

dabal temperaturaze cxovelmyofelobas kargavs.  

      seleqciis meTodebi: pirvel rigSi gamoyenebuli unda iqnas dadebiTi 

xeebis masobrivi da individualuri gamorCeva. vinaidan muxas bunebrivi 

mutaciebis da poliploidebis warmoqmnis unari aqvs, seleqcionerma unda 

gamoiyenos klonuri gamorCeva (ixileT zogad nawilSi). muxis seleqciaSi 

sqesobriv hibridizacias didi xnis istoria aqvs. jir kidev XVￜￜￜ saukunis 

naxevarSi amerikaSi miRebuli iqna muxis hibridi. literaturaSi cnobilia, rom 

gasul saukuneSi ukve cnobili iyo muxis hibriduli warmoSobis 18 saxeoba. 

muxis seleqciaSi s. piatnicki ZiriTadad iyenebda sqesobriv hibridizacias. 

muxis seleqciaSi gamoyenebuli unda iqnas mutagenezis da poliploidias 

meTodebi.   
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      hibridizacia: muxa jvaredinmtveriaa da Tu erT adgilas ramdenime 

saxeobaa, bunebrivad xdeba saxeobaTaSorisi hibridizacia da bunebrivi 

hibridebis miReba. zemoT iTqva, rom muxis ramdenime aTeuli saxeoba bunebrivi 

hibridizaciis Sedegia.  

     hibridizaciis teqnika: gayofilsqesiania, muxis saxeobaTaSorisi 

hibridizacia advilia. mdedrobiT yvavilebs aTavseben saizolacio parkebSi 

(pergamentis). Semdeg agroveben mamad SerCeuli saxeobis mtvers da uxvad 

amtverianeben. damtvervas imeoreben dRegamoSvebiT da isev Camoacmeven 

saizolacio parks, Teslis momwifebis Semdeg parkebs aclian. damtverva unda 

Catardes mSral da wynar amindSi. hibridul nayofebs agroveben srul 

simwifeSi da Tesen seleqciur sanergeSi.  

 

     verxvis seleqcia - gvari - Populus L - verxvi.  verxvis gvari 60 

saxeobas aerTianebs. romlebic sam seqciadaa warmodgenili:  a) TeTri verxvebi; 

b) namdvili verxvebi da g) turanga.  

     verxvis yvela saxeobis potenciali jer kidev araa gamoyenebuli da araa 

CarTuli warmoebaSi. nargavobis Sedgenilobis gaumjobesebisaTvis didi 

mniSvneloba aqvs verxvis gansazRvruli formebis SerCevas. verxvis saxeobebi 

didxans ar cocxlobs: axalgazrduli asaki 15 weli, momwifebis asaki 35-40. amis 

Semdeg iwyeba sibere. amitom seleqcia unda warimarTos asakis gaxangrZlivebaze, 

raTa rac SeiZleba meti raodenobis merqani iqnas miRebuli. verxvi swrafi 

zrdisaa, magram axalgazrda asakSi; 15-20 weliwadSi xdeba didi zrda 

diametrSi, xolo simaRleze zrdis tempi mcirdeba. amitom verxvis seleqciis 

erT-erT mimarTulebad unda CaiTvalos xangrZlivi periodis zrdis formebis 

Seqmna; romlebic mogvcemen merqnis did masas. verxvis seleqciaSi mTavaria 

gvalva da yinvebisadmi gamZleoba, Tumca aris saxeobebi, romlebic kargad itans 

niadagis da haeris gvalvas, rogoricaa kanaduri verxvi, romelic gamoyenebuli 

unda iqnas seleqciaSi. verxvis didi masStabiT gavrcelebisaTvis aucilebelia 

damlaSebuli niadagebisaTvis vargisi jiSebis gamoyvana. mizanSewonilia 

gvalvagamZle da marilebis mimarT gamZleebis Sejvareba, raTa Secvlili iqnas 

maTi Tvisebebi sasurveli mimarTulebiT. seleqcia unda warimarTos merqnis 

xarisxis gaumjobesebis TvalsazrisiT, igi ZiriTadad gamoiyeneba qaRaldis 

warmoebaSi, unda Seiqmnas jiSebi vargisi mSeneblobisaTvis, Tumca mSral 

pirobebSi misi gamoyeneba SeiZleba.  
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     verxvis seleqciaSi gaTvaliswinebuli unda iqnes yinvagamZle dekoratiuli 

formebis da jiSebis gamoyvana.  

     verxvi mravali samkurnalo saSualebebis nedleulis momcemia. amitom 

verxvis seleqciaSi gaTvaliswinebuli inda iqnas didi raodenobiT biomasis 

momcemi jiSebis Seqmna, romelic samkurnalo saSualebebisaTvis nedleuls 

warmoadgens.  

     bolo periodSi seleqcionerbma miznad daisaxes verxvis da sxva 

kulturebis seleqciaSi mitozuri aqtivobis mqone jiSebis Seqmna; mitozuri 

aqtivoba pirdapir kavSirSia Zlier da swraf zrdasTan. verxvs did zians 

ayenebs nacrisferi silaqave, Janga, suptotiniozi, kenwruli sidample. 

swored seleqciis amocanaa gamZle jiSebis gamoyvana.  

     sawyisi masala. verxvis seleqciaSi sawyis masalad gamoyenebuli unda iqnas 

adgilobrivi saxeobebi da hibriduli formebi. ucxo qveynis saxeobebi; 

seleqciaSi ZiriTadad gamoyenebuli unda iqnas hibridebi. hibridebi zrdis didi 

siswrafiT xasiaTdeba, iZlevian maRalxarisxovan merqans da naklebmomTxovnia 

niadagis mimarT. bolo periodSi (v. bakulini, cimbiris botanikuri baRi) 

kolxicinis gamoyenebiT miRebuli iqna avtoploidebi da tetraploidebi, 

romlebic gamoyenebuli unda iqnas sawyis masalad. mutagenezi qmediTi meTodia 

seleqciaSi. xelovnuri gziT miRebuli mutantebi saukeTeso sawyisi masalaa 

verxvis seleqciaSi.  

     saxeobebi: 

1) mTrTolavi verxvi - Populus iremula L.   30 m simaRlis, aqvs swori - 

cilindruli Rero, nacrisferi, varji kenweroze aqvs ganviTarebuli, foTlebi 

momrgvalo, kide talRisebri, dakbiluli, kvercxisebri. zogjer Sebusuli, 

yunwi grZeli, mcire qariTac TrTis da amitom uwodeben mTrTolavs. verxvis 

yvavilebi grZeli mWadaa, naskvi kvercxisebri. mtvriana 

 4-12; nayofi wvrili, kolofa. Tesli Zalze wvrilia. Tesli gazafxulis bolos 

mwifdeba.  

     merqani TeTri feris, mCate da rbili. gamoiyeneba qaRaldis da asanTis 

warmoebaSi, qargamZlea.  

     mTrTolavi verxvi sinaTlis moyvarulia, aseve tenis. niadagis mimarT did 

moTxovnas ar ayenebs, misTvis saukeTesoa yomrali niadagebi. gavrcelebulia 

cimbirSi, Soreul aRmosavleTSi, Crdilo da samxreT kavkasiaSi.   
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2) Savi verxvi - Populus nigrah - didi xea, 25-30 m simaRlis, gaSlili varjiT. 

axalgazrda Rero nacrisferi, xnieri muqi ruxisferi, foTlebi kvercxisebri, 

samkuTxaa, xerxisebr dakbiluli.  

      mamrobiTi yvavilebi mjdomarea, mdedrobobiTi ki yunwiani. nayofi 

kolofia. merqani rbili, mCate da naklebad gamZle. iyeneben qaRaldis 

mrewvelobaSi. mravldeba TesliT, kalmebiT da amonayrebiT. saqarTveloSi 

yvelganaa gavrcelebuli.  

3) sosnovskis verxvi - Populus Sosnowskyh - msxvili xea, sakmaod piramiduli, 

foTlebi yunwiani, rombul - elifsuri; nayofi mokleyunwiani kolofaa. 

gvxvdeba qarTlSi, kaxeTSi, gardabnis WalebSi, imereTSi da sxva.  

4) kanadis verxvi - Populus deltojdes Marschle - maRali xea, samSobloSi 50 

m simaRlis, 2 m siganis. aqvs didi varji, Rero dafarulia daSaSruli qerqiT, 

foTlebi 40-70 mm sigrZis, samkuTxa, muqi mwvane orsaxliani mcenarea. nayofi 

kolofa, kargad mravldeba kalmebiT. qargamZlea, merqani TeTri, gamoiyeneba 

qaRaldis warmoebaSi. Tesli Sebusulia, gavrcelebulia aRmosavleT 

saqarTvelos pirobebSi.  

    seleqciis meTodebi: verxvis seleqciaSi dadebiTi xeebis gamorCeva Sedegs 

iZleva. gansakuTrebiT mniSvnelovania dadebiTi xeebis individualuri 

gamorCevis meTodi, verxvebi bunebrivi, gadamtverviT, saxeobaTaSoris bunebrivi 

hibridizaciiT, meiozuri da somaturi mutaciebis warmoqmniT seleqciisaTvis 

metad mravalferovan masalas iZleva. gamorCeva saSualebas gvaZlevs 

gamovarCioT Zlieri da swrafi zrdis, daavadebebis mimarT gamZle dadebiTi 

xeebi.  

     sqesobrivi hibridizacia: verxvebi gayofilsqesiani jvaredini mtveriebia. 

sqesobrivi hibridizacia erT-erTi ZiriTadi meTodia verxvis seleqciaSi. 

saxeobaTaSorisi Sejvarebis Sedegad miiReba maRali heterozisis mqone 

hibridebi. 

     poliploidis meTodi: verxvis seleqciaSi farTo gamoyeneba hpova 

poliploidis meTodma. kolxicinis gamoyenebiT miRebuli iqna avtoploidebi, 

alopoliploidebi da tetraploidebi.  

      mutagenezi mciredaa gamoyenebuli verxvis seleqciaSi. perspeqtivaSi 

aRniSnuli meTodi saTanado adgils daikavebs.  

      yvavilobis biologia da hibridizaciis teqnika: verxvi yvavilobas 

SedarebiT gvian asakSi iwyebs (8-10 w). orbiniania - mamrobiTi da mdedrobiTi 



 118

xeebi. amitom verxvebis umetesoba hibriduli warmoSobisaa, isini ufro gamZleni 

arian.   

     Sejvarebis teqnikuri mxare araa rTuli. SjvarebisaTvis winaswar arCeven 

Sesajvarebel wyvilebs geografiulad an sistematikurad daSorebuls ufro 

meti mravalferovani masalis misaRebad. gamoyofen mdedrobiT da mamrobiT 

xeebs. Tebervlis TveSi, rogorc dedad aRebuli xeebidan, aseve mamebidan Wrian 

0,7-1 m sigrZis totebs da CauSveben wylian WurWelSi. 5-15 dRis Semdeg yvavilebi 

momwifdeba da gaixsneba. totebi unda iyos msxvili 1 sm simsxosi, rom iyos 

saWiro raodenoba sakvebi nivTierebis. zedmeti foTlebi cildeba, rCeba 

mxolod 1-2 foToli. WurWelSi wyali mxolod erTxel unda Seicvalos. 

oTaxSi, sadac sahibridizacio WurWlebi dgas, haeri teniani unda iyos. amitom 

dgamen wylian WurWels, an dReSi samjer asxamen oTaxSi wyals. Sesajvarebeli 

wyvilebis totebi SeiZleba moTavsdes erT saizolacio parkSi da damtverva 

midis parkis SigniT bunebrivad. hibridul Teslebs Tesen yuTSi Cayril 

niadagSi, faraven miniT da dgamen mzeze saTburSi. ori dRis Semdeg gamoCndeba 

aRmonacenebi. erTi namdvili foTlis gamoCenis Semdeg Teslnergebs rwyaven 

mineraluri sasuqis susti xsnariT, maT gasaZliereblad. 2-3 namdvili foTlis 

Semdeg Teslnergebs rgaven mwkrivSi da ori kviris Semdeg isev morwyaven 

mineraluri sasuqebis xsnariT. Semodgomamde damatebiT orjer morwyaven. 

gamoarCeven Zlier mcenareebs da gadargaven plantaciebSi. 5 wlis Semdeg 

gamoarCeven elitur mcenareebs plantaciis gasaSeneblad.  

 

 

                             

                             kaklis seleqcia 

       kakali - gvari - Juglans r - kakali.   misi mravalmxrivi gamoyenebis 

gamo Zvirfas kulturas warmoadgens. igi Rrma warsulidanaa cnobili. CineTSi 

mas aSenebdnen jer kidev pirvel saukuneSi. Cven welTaRricxvamde,  uZvelesi 

kultura iyo kakali indielebisa da Zveli romaelebisaTvisac.  

       kakali - mniSvnelovan ekonomiur rols TamaSobs rigi samxreTis 

qveynebis cxovrebaSi. misi nayofi Zvirfasi kvebis produqtia. igi Seicavs 70% 

cxims, 20%-mde cilas da sakmao raodenobis naxSirwylebs.  

       s. qurdianis (cnobili qarTveli metyeve - seleqcioneri) monacemebis 

mixedviT kaklis nayofi kaloriulobis mixedviT 3-jer aWarbebs purs, 7-jer 
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kartofils, 4-jer xorcs, 12-jer msxals. kaklis mwvane nayofebi didi 

raodenobiT Seicavs C vitamins da eTerzeTovan zeTebs. kakals farTod iyeneben 

sakonditro warmoebaSi. medicinaSi misgan amzadeben samkurnalo saSualebebs. 

kakals aqvs fitociduri Tvisebebi mwerebis winaaRmdeg. kakali iZleva Zvirfas, 

muqi feris lamaz merqans. iyeneben Zvirfasi avejis dasamzadeblad. igi kargad 

emorCileba palirebas da amitom misi faneriT faraven Zvirfas nivTebs. 

msoflio bazarze Zvirad fasobs kavkasiuri warmoSobis kaklis merqani - 

kerZod kunZebi, romlebic lamazi moxatulobiT xasiaTdeba. rac ufro 

samxreTulia kakali, miT ufro muqia misi merqani da  gamoirCeva simagriT (a. 

nikitini).  

      dasavleT saqarTveloSi Zvelad kaklis merqani - morebi, kunZebi 

saeqsporto saSualeba iyo da adamianTa ekonomiuri Semosavlis wyaros 

warmoadgenda.  

      kulturuli kaklis warmoSoba dakavSirebulia velurad mozardTan. 

Zvelad tyebaRebi iyo kulturuli kaklis moSinaurebis pirveli etapi  

(m. Jukovski), ramac xeli Seuwyo mosavlianobis gazrdas, nayofebi gamsxvilda.  

      kulturuli kaklis mniSvnelovani cvalebadoba da polimorfizi 

uzrunvelyo jvaredinma ganayofierebam. warmoiSven TxelnaWuWa, msxvilnayofa, 

maRalmosavliani, zamTargamZle formebi, romlebic adamianma moamravla 

baRebSi. Sua aziis kaklis bunebrivi tyeebi da koromebi Zvirfas nakrZals 

warmoadgens seleqciisaTvis. adamiani aq saukuneebiT arCevda Zvirfas Txel 

naWuWa gulis maRalgamosavlian formebs.  

       kakals mesameul periodSi mTeli galaqtika ekava, magram gamyinvarebis 

periodSi mniSvnelovnad ganadgurda.  

       kaklis gvari warmodgenilia Semdegi saxeobebiT: 

1) berZnuli kakali - Juglans regia 2n=32. xe Zalze didia - simaRle 15-20 m. 1,5 m 

diametris. Zlieri gadaSlili varjiT, qerqi ruxi, skdomadi, iZleva amonayrebs. 

foTlebi grZeli sasiamovno suniT, kvercxisebri, mamrobiTi yvavili mWada, 

dakidebuli, irxeva, ris gamoc mtveri advilad ifanteba qariT. mdedrobiTi 

yvavilebi TiTo - TiTo, an 2-3, naskvi erTbudiania, Teslkvirti erTi. aris 

orsqesiani yvavilebic. nayofi umetesad TxelnaWuWiania. veluri saxiT 

gavrcelebulia aziaSi, avRanistanSi, iranSi. kavkasiaSi berZnuli kakali 

farTodaa gavrcelebuli dasavleT saqarTveloSi. m. Jukovskis azriT dasavleT 

saqarTveloSi Semotanili unda iyos qarTul - Turquli omis dros, aseve 
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gadmosaxlebuli Cerqezebis mier. zogi mkvlevari miuTiTebs kaxeTSi velurad 

mozardi berZnuli kaklis narCenebze. aRniSnuli kaklis saxeobis didi masivebia 

warmodgenili zaqaTalis da belaqanis raionebSi (azerbaijani). bolo periodSi 

did yuradRebas imsaxurebs berZnuli kaklis hobridebi sxva saxeobebTan, 

gansakuTrebiT manjuriis kakalTan.   

2) manjuriis kakali - Juglans manshurica Maxi----  2n=32. manjuriis kaklis xe 25 

m simaRlisaa, roca Stambi 1 m diametria: mdedrobiTi yvavilebi cal-calkea, an 

3-7 jgufad. naWuWi sqeli, guli patara da Zneli gamosaclelia. mamrobiTi 

yvaviledebi grZeli 10-30 sm sigrZis. gavrcelebulia zRvispireTis wiwvovan - 

foTlovan tyeebSi da Crdilo - aRmosavleT CineTSi. manjuriis kakali 

gamoirCeva zamTargamZleobiT, rac seleqciisaTvis gaTvaliswinebuli unda 

iqnas. iyeneben berZnuli kaklis saZired. naWuWi magari, patara guliT, romelic 

Zalze gemrielia. veluri saxiT izrdeba iaponiaSi. Zalze yinvagamZlea misi 

hibridebi berZnul kakalTan  Zalze perspeqtiulia seleqciisaTvis.  

3) Savi kakali - Juglans nigra L - Crdilo amerikuli saxeobaa (2n=32) . xe Zalze 

didi izrdeba, simaRle 50 m aRwevs. naWuWi sqeli, Savi feris, guli mcire zomis, 

Znelad cildeba naWuWs. guli tkbilia, aromatuli suniT. gamoiyeneba saZired 

da aseve seleqciaSi misi dadebiTi genetikuri niSanTvisebebis gamo.  

4) nacrisferi kakali - Juglans cinerea L   (2n=32) CrdiloeT amerikis saxeoba.    

Zlieri zrdis, nayofi cilindruli, niskartiT, gamoiyeneba saZired. Sav da rux 

kakals dekoratiuli miznebiTac iyeneben.  

     seleqciis amocanebi: kaklis seleqciaSi mTavaria TxelnaWuWiani, gulis 

maRalmosavliani, maRali gemuri Tvisebebis mqone jiSebis miReba, romlebic 

gamorCeuli iqneba maRalmosavlianobiT. kakali niadagis mimarT momTxovnia, igi 

ver itans damlaSebul niadags, amitom seleqcia am mimarTulebiTac unda 

warimarTos. kaklis farTo masStabiT horizontalurad da vertikalurad 

gavrcelebas xels uSlis yinvagamZleoba. amitom seleqcionerebis winaSe dgas 

amocana yinvagamZle jiSebis misaRebad. kaklis Tanamedrove seleqciaSi mTavaria 

msxmoiarobaSi adre Semsvleli jiSebis Seqmna. kakali ver uZlebs dilis 

wayinvebs; dilis wayinvebs is jiSebi uZlebs, romelTa naskvebi dafarulia 

bususebiT. amitom gamorCeva am mimarTulebiT unda warimarTos. kakali Zvirfas 

merqans iZleva, gansakuTrebiT aRsaniSnavia kaklis merqnis teqsuri moxatuloba, 

romelic genetikuria da gaTvaliswinebuli unda iyos seleqciaSi. kakali 

mravali daavadebis matarebelia. mas azianebs, - foTlis mura laqianoba, 
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fuzariozi, fomopsisi, mikrostroma, ameda soko, brtyeli enoderma, Savi obi, 

vardisferi sidample, fuzariozi. 

     rogors Cans kaklis seleqcia gamZleobaze ZiriTad problemad unda iqnas 

miCneuli. sawyisi masala unda SeirCes seleqciis amocanidan gamomdinare. 

ZiriTad sawyis masalad gamoyenebuli unda iqnas adgilobrivi da Semotanili 

saxeobebi da formebi; bunebrivi da xelovnuri gziT miRebuli hibridebi, 

poliploidebi.  

     seleqciis meTodebi: kaklis seleqciaSi dadebiTi xeebis gamorCeva karg 

Sedegs iZleva. kaklis saxeobebs Soris bunebrivi hibridizacia Tavisuflad 

mimdinareobs, amitom bunebrivi Teslnergis gamorCeva seleqciaSi dadebiTi 

Sedegis momcemia.  

      sqesobrivi hibridizacia kaklis seleqciaSi perspeqtiulia, vinaidan 

saxeobaTaSorisi,  saxeobis SigniT hibridizacia saukeTeso - mravalferovan 

sawyis masalas iZleva seleqciisaTvis. bolo periodSi SemuSavebulia kaklis 

poliploidebis da mutaciebis miRebis teqnologia.  

       yvavilobis biologia da hibridizacia: kakali gayofilsqesiani 

erTbiniani mcenarea, aris gansxvavebulebic. hibridizaciis dros deda 

mwarmoeblad iReben SedarebiT axalgazrda xes. gazafxulze, rogorc ki 

gamoCndeba mdedrobiTi yvavilebis mowiTalo dingi, romlebic ylortis bolos 

zis, saWiroa maTi moTavseba saizolacio (pergamentis) parkebSi. kaklis mtveris 

Segroveba advilia, mamrobiTi yvaviledebi msxvilia da didi raodenobis mtveri 

aqvs. rogorc ki yviTel fers miiReb, yvaviledebs agroveben da oTaxSi awyoben 

qaRaldze. mtvrianebi swrafad ixsnebian da mtveri qaRaldze grovdeba, 

momwifebisTanave mdedrobiT yvavilebs amtvereben, isev aTavseben saizolacio 

parkebSi da zafxulis ganmavlobaSi 2-3 - jer amowmeben gamonaskvul nayofebs.  

      Segrovil nayofebs Semodgomaze Tesen mudmivi kulturis adgilas. 

Semdgom ukeTesia hibriduli formebi gamravldes vegetatiuri gziT. dadebiTi 

genetikuri niSnebis ukeT SenarCunebis mizniT.   

        

           

 

                                meTesleoba 

       meTesleobis amocanaa jiSiani Teslis warmoeba samrewvelo doneze. 

Tesli mcenareTa ganaxlebis, TaobaTa morigeobis saSualebaa. mcenareTa 
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momdevno - Zlieri Taobis miRebis da jiSisaTvis dadebiTi saxeobebisaTvis 

damaxasiaTebeli memkvidruli niSnebis gadacema maRalxarisxovan saTesle 

masalazea damokidebuli.  

       Tesli momavali srulyofili mcenarea. raiti aRniSnavda, rom uaryofiTi, 

maxinji xeebidan miRebuli Tesli uaryofiT da maxinj xeebs iZleva; amitom 

miuTiTebda “metyeve - seleqcionerebs, romelTac surT axsnas meTesleobis 

sakiTxebi, cdebSi seleqciasTan erTad unda CarTos yvavilobis stimulaciis da 

msxmoiarobis sakiTxebi”. maSasadame Tu tyis kulturebis seleqciaSi mTavaria 

Zlieri da swrafi zrdis jiSebis Semna, aqve unda daematos is, rom aseT jiSebs 

unda axasiaTebdes maRali msxmoiaroba.  

       tyis kulturebSi erTiani samrewvelo mniSvnelobis meTesleobis 

sistemebis Seqmna aucilebelia. vinaidan tyis kulturebis umetesoba jvaredin 

mtveriaa da damtverva ZiriTadad xorcieldeba qaris da mwerebis saSualebiT. 

mtveri Zalze msubuqia, qars da mwerebs igi ramdenime aTeul kilometrze 

gadaaqvs. magaliTad, ingliselma mecnierebma gemze mimagrebuli mtversasrutis 

saSualebiT Seamowmes fiWvis mtveris gavrceleba da dadginda, rom fiWvis 

mtveri ramdenime aTeuli kilometriT vrceldeba qaris saSualebiT. 

aRsaniSnavia isic, rom saxeobebs Soris Sejvareba Tavisuflad xdeba, rac 

iwvevs bunebrivi hibridebis warmoqmnas bunebaSi. amitom sufTa jiSuri saTesle 

masalis misaRebad saWiroa Seiqmnas saxeobebis mixedviT saTesle nakveTebi. 

bolo periodSi maRali kategoriis da klasis Teslis misaRebad mTel rig 

qveynebSi (ukraina, belorusia, ruseTi) Cveulebriv satyeo meurneobis 

paralelurad, Seiqmna elituri meTesleobis mimarTulebis satyeo meurneobebi.  

     saTesle nakveTebis mowyoba.  saTesle nakveTebi Tu maRalmsxmoiarea da 

Teslis did mosavals iZleva, ekonomiurad momgebiania. saTesle nakveTebi 

SeiZleba mowyobili iqnas ori gziT - 1) koromebis gadayvana meTesleobis 

mimarTulebiT Tu koromi erTi saxeobisaa da igi sakmao manZiliTaa 

daSorebuli sxva saxeobis koromidan. koromSi atareben mkacr gamoxSirvas. 

aclian uaryofiT xeebs, aseve axalgazrdebs da saerTod toveben dadebiTi 

xeebis im raodenobas, rac xels Seuwyobs koromis maRal doneze ganaTebis da 

SesaZlebeli gaxdeba meqanizmebis gamoyeneba, kerZod xeze asasvlelad 

trenaJoruli da manqanaze damontaJebuli kibeebis gamoyeneba. aseve SesaZlebeli 

iyos vibratoriani traqtoris Seyvana girCebis, Camosayrelad. 2) xelovnuri 

saTesle plantaciebis gaSeneba. saTesle mimarTulebiT tyis kulturebis 
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plantaciebi sanerge meurneobebTan axlos unda moewyos. saxeobebi Sesabamisi 

minZiliT unda iyos daSorebuli. saTesle nakveTebi swor, noyier niadagze unda 

gaSendes. aucilebelia saTesle nakveTebis izolacia mixdes imave jiSis, an 

saxeobis or rigiani bordiuriT. 

      saTesle daniSnulebis plantaciis sidide minimumi 10 ha. samrewvelo 

meTesleobis mizniT SeiZleba farTobi 200 ha - mde gaizardos. Cveulebriv xeebs 

9x9 m daSorebiT aSeneben. aseTi sqemiT gaSeneba xels uwyobs dadebiTi saTesle 

xeebis ganaTebas da girCebi kargad viTardeba. aseve SesaZlebeli xdeba girCebis 

manqanebiT Camocvena (vibratoriT) da Segroveba. zogierTi mecnieri urCevs 

ufro axlos dargvas. kerZod fiWvebis dargvas 3X3 m-ze.  

1 ha-ze 800-850 xe. aseTi gaSeneba SeiZleba gamowveuli iyos uaryofiTi xeebis 

mocliT an sxva mizezebiT raTa saTesle xeebs Seeqmnas kargi pirobebi.  

Teslis mosavlianoba, misi gazrdis saSualebebi da aRricxva:    

aRalgazrduli asakis gavlis Semdeg simwifeSi Sesuli xe yovelwliurad ar 

inviTarebs sayvavile kvirtebs, amitom adgili aqvs mewleobas, rac did 

gavlenas axdens Teslis mosavlianobaze.  

     bunebriv pirobebSi SeswavliT dadginda, rom zogierTi tyis jiSi - verxvi, 

Tela or weliwadSi erTxel yvavilobs, zogi - nekerCxali, cacxvi, muxa, fiWvi, 

naZvi - 2-3 weliwadSi erTxel. Teslis mosavlianobis mixedviT saxeobebs Soris 

gansxvavebaa. magaliTad eldaris da biWvinTis fiWvi  

Cveulebriv fiWvTan SedarebiT uxvmosavliania. naZvi yoveli 3-4 wlis Semdeg 

iZleva Teslis uxv mosavals. qarTuli muxis saxeobebi yovel meore welsaa 

uxvmsxmoiare.  

      tyis msxmoiarobaze did gavlenas axdens temperaturis reJimi. rac ufro 

Tbilia garemo pirobebi, miT ufro msxmoiarea tyis jiSebi. magaliTad muxa 

Tbil sartyelSi yovel or weliwadSi uxvad msxmoiarobs, civ sartyelSi sam 

weliwadSi erTxel.  sosnovskis fiWvi Sua sartyelSi or welSi erTxel Zlier 

msxmoiarea, mTis zeda sartyelSi 3-4 weliwadSi iZleva Teslis did raodenobas.  

       tyis kulturebis Teslis mosavlianobaze did gavlenas axdens niadagis 

nayofierebis amaRleba. saTesle nakveTebSi maRali agroteqnikuri RonisZiebebis 

(gamokveba, rwyva)  gatarebis Sedegad mniSvnelovnad mcirdeba mewleoba.  muxis, 

fiWvis, naZvis da sxva tyis jiSebis koromebSi SeiniSneba calkeuli xeebis 

maRali msxmoiaroba. es Sedegia imisa, rom zogi xe swrafad gadis biologiur 
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cvlilebebs, zogi nela. is xeebi, romlebic niadaguri kvebis karg pirobebSia, 

kargad ganaTebulia e. i. I da II kategoriis xeebi  

ufro msxmoiarea, vidre cud pirobebSi myofi III da IV kategoriis.  

a. tretiakovi askvnis, rom nayofierebis energia xis kategoriazea damokidebuli. 

dadgenilia, rom nayofiereba taqsaciur niSanze - simaRlesa da diametrzea 

damokidebuli. tyis jiSebSi Teslis maRal mosavlianobas ganapirobebs 

mdedrobiTi yvavilebis ganayofierebis normalurad warmarTva. damtvervis 

normalur pirobebSi Teslkvirtis ganayofierebis Sedegad Canasaxiani Tesli 

viTardeba, magram zogjer araxelsayreli pirobebis gamo ganayofiereba 

ferxdeba, an SeuZlebeli xdeba. kerZod ganayofierebas sqesobrivi dimorfizmi 

aferxebs, an xeze mdedrobiTi da mamrobiTi yvavilebis sxvadasxva dros 

ganviTareba, araxelsayreli bunebriv-klimaturi pirobebi (dabali temperatura, 

xangrZlivi wvimebi, gazafxulis wayinvebi) da sxva. gazafxulis dabali 

temperatura (wayinvebi) mniSvnelovnad azianebs muxis, kaklis, naZvis, fiWvis 

yvavilebs.  

      tyis nayofierebaze did uaryofiT gavlenas axdens bioturi faqtorebi - 

rkos cxvirgrZela , muxis foTolWamia, Telis foTolWamia, wiwvovnebs did 

zians ayenebs ciyvi da kodala. 

      Teslis mosavlianoba.  koromebSi saTesle nargaobebSi Teslis mosavali 

damokidebulia garemo pirobebze, movlis RonisZiebebze, adgilsamyofelze  da 

sxva. fiWvis Teslis mosavali uxvmosavlian wels 19 kg-mdea.  muxis 

kaigamosavlian wels 1-1,2 t; cud mosavlian wlebSi Teslis mosavali Zlier 

ecema. amitom Teslis mosavlianobis gadideba  meTesleobis ZiriTadi amocanaa. 

am amocanis gadaWra SesaZlebelia: 1) msxmoiare xis saerTo pirobebis 

gaumjobeseba (sasuqebis Setana, morwyva), rac uzrunvelyofs mcenaris 

savegetacio da generaciuli organoebis ukeT ganviTarebas. 2) fiWvis, naZvis, 

muxis - koromebis, saTesle nargaobis gamoxSirva, xeebis varjis ukeT 

ganviTarebis mizniT, magram zogjer Zlieri gamoxSirva mosavlis Semcirebasac 

iwvevs.  

 

 

                          fiWvis meTesleoba 

     fiWvis saTesleebs gamoyofen 15-20 asakis nargaobidan: ufro xnovani asakis 

nargaobidan saTesleebis gamoyofa araa mizanSewonili vinaidan girCebi Zalian 
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maRlaa varjSi. saTesle nakveTi erTi saxeobiT unda iyos dakavebuli da 

izolirebuli sxva saxeobebisgan, vinaidan fiWvis saxeobebs Soris Sejvareba 

advilad xdeba.  

      nargaobaSi saTesleebis gamoyofis Semdeg TandaTanobiT atareben Semdeg 

RonisZiebebs: aclian sxva saxeobis da sustad ganviTarebul xeebs, raTa 

gamorCeul saTesle xeebs SeuqmnaT ganaTebis kargi pirobebi. am dros zrda 

simaRleSi nawilobriv Cerdeba, ganviTarebas iwyebs varji da 2-3 wlis Semdeg 

msxmoiaroba umjobesdeba, SesaZlebeli xdeba 1 ha-dan 10-15 kg maRali xarisxis 

Teslis miReba.  

       fiWvis meTesleoba dReisaTvis unda moewyos samrewvelo mimarTulebiT. 

amitom specialurad gamoyofil izolirebul nakveTebze aSeneben specialur 

meTesleobis mimarTulebis nargaobebs. sadac mkacrad tardeba susti da 

aratipiuri xeebis mocla, toveben dadebiT xeebs 10X10 m ganlagebiT. amave gziT 

qmnian saTesleebs saxeobaTa da saxeobaTaSigniT hibriduli Teslis misaRebad. 

naZvis meTesleobis organozacia ar gansxvavdeba fiWvis meTesleobisagan.  

        fiWvis da naZvis girCebidan Teslis gamocla xdeba saqarTveloSi 

Seqmnili specialuri girCis samtvrevi manqaniT. Semdeg xdeba ganiaveba manqaniT 

minarevebis da uargisi Teslisgan. kedaris girCis damtvreva Zalian Znelia, 

amitom damtvrevamde girCebs burRaven. 

 

                          muxis meTesleoba  

     saTesle meurneobis organizaciisas saWiroa gaTvaliswinebuli iqnas 

yvavilobisa da ganayofierebis yvela procesi. muxa yvavilobas iwyebs 25 wlis 

asakis Semdeg. aris saxeobebi, romlebic sxvadasxva niadagebze yvavilobas 11 

wlis asakSi iwyebs. muxa jvaredinmtveriaa da saTesle nakveTebi izolirebuli 

unda iyos.  

     saTesle nakveTebs gamoyofen xelovnuri, an bunebrivi nargaobebidan, 

romlebic gaSenebulia karg niadagze da Sesulia msxmoiarobaSi. saTesle 

nakveTebidan aclian minarevebs da atareben RonisZiebebs, raTa darCenili xeebi 

maRalmsxmoiare iyos da yovel wels iZleodes Tesls. amisaTvis 6-10 wlis 

ganmavlobaSi atareben araswori Reros mqone muxis xeebis moWras, aseve pirveli 

iarusis varjis mqone xeebs, romlebic xels uSlis mtveris gadatanas erTi 

xidan meoreze. muxis meTesleobisaTvis gamoxSirvas eqvemdebareba muxis 
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axalgazrda da saSualo asakis nargaoba. gamoxSirva xels uwyobs ganaTebas; 

qvetyes mTlianad aclian, rom xeli ar SegviSalos rkos SegrovebaSi.  

     saTesle nakveTebis formirebisas axalgazrda asakSi gamorCeva tardeba 

iseTive principiT, rogorc seleqciis dros. meTesleobis miznebisaTvis 

axalgazrda nargaobaSi toveben swrafi zrdis, sworReroian, msxvilfoTlian 

xeebs. sadede xeebis dacileba unda iyos normaluri, rom ar moxdes daCrdilva.   

    specialur saTesle nargaobaSi, SeiZleba gamoyenebuli iqnas CaxSirebuli 

gaSeneba 5X5 m. 10-15 w Semdeg zrdaSi CamorCenili, aratipiuri xeebis mocilebiT, 

gamoyofen dadebiT saTesle xeebs, ukeTeben aRniSvnebs. momwifebuli rkos 

Segroveba xdeba xeliT an meqanizmebiT.  

 

                 

                hibriduli Teslis miReba da 

              misi gamoyeneba metyeveobaSi 

      bolo naxevari saukunis ganmavlobaSi farTo gamoyeneba hpova 

heterozisulma seleqciam.  

      heterozisi, anu hibriduli Zala zogadbiologiuri movlenaa bunebaSi, 

rac gamoixateba pirveli Taobis (F1)  hibridebis Zlier zrdasa da 

ganviTarebaSi. bunebaSi igi uZvelesi movlenaa da jvaredinmtveria mcenareebSi 

uSualod dakavSirebulia evoluciis procesTan, heterozisis movlenasTan. 

hibridi mSoblebTan SedarebiT genebs meti raodenoba aqvs da pirvel TaobaSi 

heteroziss didi efeqti aqvs. me-2 da Semdeg TaobebSi genebis daTiSvis gamo 

hibriduli Zala, anu heterozisi qreba. dReisaTvis heterozis didi gamoyeneba 

aqvs praqtikaSi, rogorc mosavlianobis gazrdis saSualeba. hibriduli Teslis 

TesviT mosavlianoba 25-40% izrdeba. msoflioSi bostneulis, simindis, 

mzesumziris  Tesva mxolod hibriduli TesliT xdeba. heterozisis movlenis 

aRmoCenis da Seswavlis saqmeSi didi roli miuZRvis i. kelreiters, Seels, 

jonsons, gustafsons da sxvebs. Svedi mecnieri gustifsoni heterozis 

gamovlenili niSnebis mixedviT yofs sam tipad: reproduqtul, somaturs da 

adaptaciurs. swored heterozisis gamovlenis samive forma did Sedegs mogvcems 

tyis mcenareebis Zlier zrdaSi da reproduqtiulobis amaRlebaSi; Zlieri 

zrdis sanerge masalis miRebis da standartuli nergis maRal 

gamosavlianobaSi.  
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a. alibenski jer kidev 50 wlis winaT aRniSnavda “tyis kulturebSi hibriduli 

TesliT SeiZleba aRvzardoT maRalproduqtuli nargaoba.” 

H           

               

 

 

               hibriduli Teslis miRebis teqnika.  

     naZvi - naZvis hibriduli Teslis misaRebad saWiroa Seiqmnas 

gansakuTrebuli nargaoba. pirvel rigSi winaswar unda aRvzardoT Teslnergebi 

im saxeobebidan, romlebic gaTvaliswinebulia hibriduli Teslis misaRebad. e. 

i. SeirCes Sesajvarebeli wyvilebi hibriduli Teslis misaRebad. saTesle 

nargaobas qmnian aseTnairad: sami metris daSorebiT rgaven ama Tu im saxeobis 

sam rigs, Semdeg sxva saxeobis sam rigs. mwkrivSi Teslnergebs Soris manZili 2-

3 m. aseTive wesiT rgaven SerCeul geografiulad an sistematikurad 

gansxvavebul saxeobas. dedad da mamad aRebuli saxeobebi gamoyofili unda 

iyos etiketiT an saRebaviT garCevis mizniT. yvavilobis dawyebisas dedad 

SerCeuli saxeobidan aclian mamrobiT yvavilebs da sahibridizacio nakveTi 

izolirebuli unda iyos. dedad SerCeuli saxeobebis yvavilebi imtvereba mamad 

SerCeuli saxeobebis mtveriT. magaliTad Cveulebrivi naZvi X kanadis naZvTan. 

SeiZleba mamrobiTi yvavilebis wacla Catardes SebrunebiT. dedad SerCeul 

saxeobidan srul simwifeSi agroveben hibridul girCebs da amzadeben Tesls. 

girCebidan Teslis damzadebis meTodikis Sesabamisad (girCebis Segroveba, 

samtvrev manqanaSi gatareba, gawmenda).  

      fiWvi - fiWvis hibriduli Tesli miiReba naZvis msgavsia. Rebuloben 

saxeobaTaSorisi da saxeobis SigniT SejvarebiT. gaTvaliswinebuli unda iqnas 

is, rom mSobeli wyvilebi eraTdroulad yvavilobdes.  

      muxa - hibriduli Teslis miRebas win unda uZRodes Sesajvarebeli 

wyvilebis SerCeva saerTo kombinaciuri unaris mixedviT. muxis hibriduli 

Teslis misaRebad SeiZleba gamoviyenoT saxeobebs Soris da geografiulad 

daSorebulTa Sejvareba.  

      muxis hibriduli Tesli SeiZleba miviRoT sxvadasxva wesiT gaSenebul 

nargaobidan. upirveles yovlisa aSeneben muxis sxvadasxva formebisgan saTesle 

mimarTulebis sadedeebs. magaliTad rgaven sxvadasva geografiuli formebis 

rkos, sagviano da saadreo vegetaciis sadedeebis Sesaqmnelad. TiToeuli 
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saxeobis, formis rkos rgaven 2-3 rigad. muxis is xeebi, romlebic 

gaTvaliswinebulia dedad, yvavilobis dawyebis win aclian mamrobiT 

yvaviledebs. saxeobaTaSorisi hibridebis misaRebad sahibridizacio nakveTi 

rkoTi an TeslnergebiT unda gaSendes TiTo rigis morigeobiT. magaliTad 

yunwa muxis (deda)  rigis Semdeg gaSendeba pontos muxa (mama). yvavilobis 

dawyebis win yunwa muxas aclian mamrobiT yvavilebs, rom mdedrobiTi yvavilebi 

daimtveros mamad aRebuli mcenareTa mtveriT.  

      verxvis hibriduli Teslis miReba - mizanSewonilia verxvebis ganaxleba 

TesliT. amisaTvis gamoyenebuli iqnas swored hibriduli Tesli. hibriduli 

Teslis misaRebad Teslnergebs aSeneben mwkrivebSi 2X1 m.  im varaudiT, rom 

sabolood nargavoba daviyvanoT 10X10 m.   hibriduli Teslis misaRebad toveben 

75% mdedrobiTs da 25% mamrobiT damamtverianeblebs. hibriduli Teslebis 

Segroveba yvela kulturebSi xdeba Cveulebriv miRebuli meTodebiT, romlebic 

qvemoTaa ganxiluli.  

     Teslis Segroveba - Tesli SeiZleba Segrovdes momwifebamde ramdenime 

dRis, an erTi-ori TviT adre (xelovnuri damwifeba), rom ar moxdes 

saTesleebis ganadgureba. Teslis, an saTesleebis (girCebis) Segroveba SeiZleba 

moxdes meqanizmebiT an xeliT. amisaTvis saTesle nakveTebi gasufTavebuli unda 

iyos qvetyisgan.  

     Teslis Segroveba - oTxgvarad warmoebs: miwidan, zeze mdgom xidan, 

moWrili xidan, wylis zedapiridan. miwidan agroveben muxis, wablis, wiflis, 

kaklis Teslebs. fiWvis, naZvis saTesle nakveTebSi traqtorze mimagrebuli 

vibratoris saSualebiT Camoyrian Zirs da agroveben meqanizmebiT an xeliT. 

zezemdgom xeebidan agroveben nayof-Teslebs, mokrefiT  an xelovnuri morwyviT 

an specialuri nayof-Teslebis mosakrefi xelsawyoebiT.  

     moWrili xeebidan Teslis Segroveba SeTanxmebuli unda iyos tyis 

eqsploataciasTan, WrebTan. moWrili xidan xSir SemTxvevaSi fiWvis, naZvis, 

soWis Tesls amzadeben.  

     mdinaris, tbebis napirze mdgari xeebidan wyalSi Cacvenili nayof-Teslebs 

agroveben badeebiT, bade-niCbebiT da Semdeg aSroben.    

Teslis daxarisxeba - arsebobs ramdenime meTodi:  

1. vizualuri - magaliTad fiWvis saRi Tesli muqia, vidre carieli. 

2. filtracia - Teslebis CaSveba wylian WurWelSi, uCanasaxo Teslebi  

  wylis zedapirze curavs, saRi iZireba.  
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3. haeris WavliT daxarisxeba - WavliT mocildeba uvargisi Teslebi da  

  mtveri.  

4. Teslis ganaTeba redgenis sxivebiT - redgenis daxmarebiT TeslSi  

  SeiZleba ganisazRvros embrionis ganviTareba.  

5. laboratoriuli analizi - romelic yvelaze zusti meTodia.  

     Teslis jiSuri da saTesle xarisxi - rogorc zemoT avRniSneT, Zlieri 

zrdis da maRalproduqtiuli tyis nargaobis Seqmna ZiriTadad damokidebulia 

maRali klasis da kategoriis saTesle masalaze.  

     Teslis kategorias gansazRvravs Tu Teslis partiaSi ra procentia 

ZiriTadi jiSis Tesli. amis mixedviT Tesli SeiZleba iyos elita, pirveli da 

meore kategoria. Teslis klasi ganisazRvreba misi aRmocenebis unariT da 

sisufTaviT. amis mixedviT Teslis partia SeiZleba iyos pirveli da meore 

klasis. sanerge meurneobaSi, nargaobebis gasaSeneblad gamoyenebuli unda iqnas 

elituri, pirveli kategoriis da pirveli klasis saTesle masala. Tu araa amis 

saSualeba, SeiZleba gamoyenebuli iqnas meore kategoriis da meore klasis 

saTesle masalac.  

 Teslis xarisxze kontroli  - satyeo da sanerge meurneobis maRalxarisxiani 

TesliT uzrunvelyofa moiTxovs saTesle masalis jiSebze sistematiur 

kontrols. meTesleobaSi aucilebelia yoveli jiSisaTvis jiSuri siwmindis 

SenarCuneba, TesviTi xarisxis amaRleba. amitom meTesleobis swori 

organizaciisaTvis saWiroa yvela wesebis dacva. meTesleobaze kontroli 

saxelmwifo doneze unda warimarTos.  

    jiSian Tesls aucileblad unda axldes saxelmwifo dokumentebi - 

serTifikatebi, rac adasturebs Teslis jiSur xarisxs saxelmwifoebrivi 

kontrolis safuZvelze. masalis saTesi da jiSuri xarisxis Sefaseba xdeba 

Teslis xarisxis inspeqciebis saSualebiT. dauSvebelia qveyanaSi 

sazRvargareTidan Teslis Semotana saTanado serTifikatis da karantinis 

gavlis gareSe. aseve qveyanaSi arsebuli meTesleobis meurneobebidan saTesle 

masalis miReba saTanado jiSianobis damadasturebeli dokumentaciis gareSe.  

                                                 terminebis  leqsikoni  
 
 
adaptacia – calkeuli individebis, an populaciis  nawilis cvalebadoba, 
romelic avlens ukeTes gadarCenas an zrdas. 
cvalebadobis procesi – struqturis, an funqciis cvalebadoba. 
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adituri genebi – faqtorebi, romlebic xasiaTdebian  erTidaigive moqmedebiT, 
gamovlindeba ise, rom 1, 2, 3, 4 da met genebs zrdian 1, 2, 3, 4-iT da ufro meti 
fenotipuri genis gamovlenaa. 
aklimatizacia – klimatis cvalebadobiT populaciis nawilis cvalebadoba, 
Cveulebriv xdeba genetikuri cvalebadobis Sedegad. 
aleli, alelomorfi – wyvilidan erTi geni (diploiduri individebis), an 
genebis seriidan ( populaciis poliploiduri individi ), romelic imyofeba 
homologiuri qromosomebis sawyis lokusSi da ganpirobebulia erTi da igive 
niSniT. niSnebis erTi wyvili kontrolirebadia.  aseTi genebi 
memkvidreobiTobisas warmoadgens sxva niSnis alternativas. 
alelopatria – calke arealis lokalizacia. 
alelopoliploidi – organizmi romelic  qromosomebis or komponentze  mets 
Seicavs, kompleqtebi gansxvavdebian erTmaneTisagan da warmoiqmneba sxvadasxva 
saxeobis hibridizaciis dros  
albinizmi – mcenaris, an mcenareebis nawili romlebsac ar gaaCniaT 
qrolofili albinizmi Cveulebriv letaluria. 
andro – rTuli sityvebis pirveli nawili niSnavs mamrobiTs.  
anemofelia – mcenareTa damtverva qariT  
aneuploidia – organizmi, romelsac aqvs qromosomTa ricxvi da ar iyofa In-ze 
narCenis gareSe. organizmi 2 n– 1,3n + 1,3n –1 da a.S. qromosomebiT  
  arqeogonia – zogierTi SiSvelTeslovnebis kolbisebri mdedrobiTi 
generaciuli organo, romelic Seicavs kvercxujreds.  
apomiqsisi – Teslis an mzgavsi organos warmoqmna ganayofierebis gareSe. misi 
arseboba SemCneulia xe mcenareebSi, magram  jer-jerobiT zusti monacemebi ar 
aris. 
avtobridingi – ara naTesauri mSoblebis Sejvareba. 
avtopoliploidia – organizmi romelsac homologiuri qromosomebis meti 
ricxvi aqvs, Tanac qromosomTa kompleqti erTi saxeobisaa. 
arapirdapiri gamorCeva – individebis gamorCeva niSnebis safuZvelze, 
romlebsac ar aqvs arsebiTi mniSvneloba , magram aqvs kavSiri sasurvel 
niSnebTan.  
                                  -b – 
 bivalentebi – homologiuri qromosomebis wyvili  SeerTebuli meiozis 
metafazis stadiaSi.  
biotipi – erTidaigive genotipis individebis jgufi. 
bloki – mindvris cdis nawili, romelic Tavmoyrilia cdis esa Tu is 
variantebi da klonebi, srulad moicavs variantis, an blokis erT danayofs. 
bunebrivi gamorCeva – garemos gavleniT im xeebis mocla, romelTac ara aqvT 
Seguebis unari da  ar SeuZlia Teslis mocema.  
butko – farulTeslianebSi mdedrobiTi yvavili, romelic Sedgeba dingis, 
svetis da naskvisagan.  
bageebi – foTolSi patara naxvretebi,romlebic anxorcielebs haeris da wylis 
gacvlas foTolsa da atmosferos Soris.  
birTvi – cocxali ujredis centraluri nawili rimelic qromosomebs Seicavs. 
                                      -g- 
gameta – kvercxujredi, an sperma ujredis haploiduri, Taoba sawinaaRmdego 
sqesis generaciuli ujredebis gaerTianebis Semdeg warmoiSveba zigota (bolos 
Canasaxi)  
gametoTiti – Sedgeba Teslovani mcenareebis haploiduri generaciuli nawilis 
ramdenime ujredisgan, romelic warmoiSveba meiozuri dayofis dros da meiozis 
Sedegad warmoiSveba mdedrobiTi da mamrobiTi gameta. 
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geni – memkvidreobis ZiriTadi erTeuli  dnm molekulis monakveTi.  
genetika – mecniereba memkvidreobis da cvalebadobis Sesaxeb, romelic 
Seiswavlis organizmebis mzgavsebas da gansxvavebas. 
genetikuri dreifi – genebis koncentraciaSi cvalebadoba. damaxasiaTebelia 
SemTxveviT warmoSobil populaciebisaTvis, umetesad vlindeba mcire 
populaciebSi. 
 genetikuri gaumjobeseba – produqtiulobis gaumjobeseba genebis 
koncentraciis SecvliT. 
 geni – markeri- geni Cveulebriv dominanturia – didi fenotipiuri efeqtiT da 
emsaxureba TaobaSi erTerTi mSoblis niSnebis gansazRvras, romelic miRebulia 
Tavisufali, an Sereuli damtverviT. 
genebis kompleqti – genebis sistemis balansireba Seqmnili Sinagani  garemos 
mier, romelSic TviToeuli geni moqmedebs da isea balansirebuli,  rom erTi 
genis cvalebadoba iwvevs sxva genebis Secvlas. 
genebis urtierTqmedeba- paraleluri genebis moqmedeba urTierTze ise, rom 
genis moqmedebis gamovlena damokidebulia sxva genebis arsebobaze. 
genotipi – 1. erTi organizmis sruli genetikuri erToblioba, gamovlenili an 
faruli.  2. individis genetikuri agebuleba, zomieri genebis  Seswavlis dros. 
3.  erTiani genetikuri konstituciis organizmebis jgufi.  
gen-ekologia -  ekologiis da genetikis Serwyma. 
 
 
 
 
             geografiuli kulturebi (warmoSoba)  
 
      xeebis, an xeebis jgufis pirvel sawyisi warmoSoba satyeo  literaturaSi  
xSirad ,, warmoSobis gareSe  ixmareba termini “ ,,geografiuli warmoSoba” 
mini “  ,, gino “ – rTuli sityvebis pirveladi nawilia, niSnavs ,, mdedrobiTs “  
geografiuli  kulturebis gamocda- cdaSi Cveulebriv ganmeorebebi, erTi 
saxeobis xeebia, romelic Segrovilia bunebrivi arealis  mraval adgilebSi. 
 genotipiuri gamorCeva – mSoblebis SerCeva maTi genotipis informaciis 
mixedviT.   
 gamorCeva individebis – gamorCeva sasurveli niSnebis mixedviT genotipis 
gaumjobesebisaTvis. 
 gamorCevis indeqsi – mSoblebis SerCeva, ramdenime sasurveli niSnis mixedviT. 
genetikuri plastiuroba – Seguebis unari, romelic ganpirobebulia 
genetikuri cvalebadobiT. 
gadawveniTi  gamravleba – vegetatiuri gamravlebis forma. gadawvenis dros 
toti inviTarebs fesvebs, 
girCi – wiwvovanebis wagrZelebuli Teslwarmomqmneli organo, romelic 
Sedgeba centraluri RerZis, gaxevebuli saTesle qerqlebisa da Teslebisagan. 
 
                                 -d- 
danayofi – Taobis, an sacdeli plantaciis mozrdili nawili, romelic erTi 
variantis, an sacdeli klonisagan Sedgeba. danayofze xeebi irgveba erTmaneTis  
axlos mwkrivebSi, an sworkuTxa farTobebze. 
diagonaluri Sejvareba – TiToeuli xis Sejvareba sxva jgufis xeebTan. 
jgufSi n-iT xeebze SesaZlebelia  n (n-1)ama mSobelTa wyvilebis sxvadasxva 
kombinacia. 
diploidebi : 1. romlebsac aqvs 2n , homologiuri qromosomebis ori kom 
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                 pleqti  
                2. somaturi qsovilebi Seicavs 4n,an 6n    qromosomas. 
disgenuri-- populaciebis gauaresebis genetikuri ricxvi. 
dispersiuli analizi – statistikuri meTodi SemuSavebulia saerTo 
cvalebadobis gasayofad TiToeulis wilebad, romelTagan. ganpirobebulia 
variantis SigniT varirebis, ganmeoreba da cdomileba analizi saSualebas 
gvaClevs  ganvsazRvroT variantebsa da blokebs Soris sxvaobis sizuste. 
dixogamia – mamrobiTi da mdedrobiTi yvavilebis, an nawili yvavilebis  
momwifeba sxvadasxva dros, rac uzrunvelyofs jvaredin damtvervas. 
d.n.m – dezoqsiribonukleinis mJava grZeli, orZafiani, didi molekuluri 
wonis, warmoadgens qromosomis aqtiur, genetikur nawils. 
dominireba – memkvidrul niSans, romelic hibridebis pirvel TaobaSi vlindeba 
dominanturi ewodeba. erTi niSnis daxSobas meore niSniT dominireba ewodeba. 
dominanturi geni – geni, romelic ar aZlevs saSualebas Tavis alels 
gagrZeldes fenotipSi.  
dreifi – genis Secvlis sixSire, romelic gamowveulia ara gamorCeviT,aramed 
SemTxveviTi procesiT. 
damtverianeba – mtvris gadatana mdedrobiTi yvavilis butkos dingze. 
damtverva – samtvreebidan mtvris gafantvis procesi . 
dadebiTi xeebi – fenotipiurad ukeTesi xeebi.  
dingi – farulTeslianebSi butkos zeda nawili, romelzec Rvivdeba mtveri. 
diploiduri parTnogenezi – apomiqsis tipi, Tesli warmoiqmneba reduqcirebul 
kvercxujredSi.  
 
                     -e - 
 
      
erTbinianebi – erT da imave xeze ganlagebulia mdedrobiTi  da mamrobiTi 
yvavilebi.  
evolucia – populaciebSi, an populaciis jgufebSi genebis da genotipuri 
niSnebis xangrZlivi cvalebadoba. 
evkatoruli firfita – ujredis dayofis dros metafazaSi qromosomebis 
jgufi ganlagebulia erT sibrtyeSi, perpendikularulad TiTis taris 
centrSi. 
ekzoti – ucxo qveynis mcenare. 
ekotipi – saxeobis genetikuri danayofi warmoSobili gamorCevis Sedegad 
garemos Tavisebur pirobebSi, am pirobebisadmi adaptaciis gamo. 
eqspresiuloba – fenotipSi genebis gamovlenis xarisxi. 
embrioni – Teslis nawili ( Canasaxi), romelic warmoiSveba mamrobiTi da 
mdedrobiTi gametebis SerwymiT.  
endemuri – damaxasiaTebeli mcire arealisaTvis . 
endospermi – samarago sakvebi qsovili  
entomofiluri – mwerebiT damamtverianebleli. 
 
                           -v-  
 
V – xSirad gamoiyeneba variantebis aRsaniSnavad. 
V – xSirad gamoiyeneba Sebrunebuli mutivirebis siCqaris arsaniSnavad. 
variaciebi – cvalebadobis statistikuri ganzomileba, romelic gamoisaxeba 
ricxobriv sidideebSi, yvelaze martivi azriT  variaciebi   V (standartuli 
gadaxra)2 – (gadaxris jami)2  (n -1 ) – sadac n - dakvirvebis ricxvia, xolo 
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gadaxra  gamoiTvleba saSualo praqtikuli, an TiToeuli  dakvirvebidan 
saSualo ariTmetikuliT.  
variantis fardobiToba- erTi variantis fardobiToba sxvasTan statistikuri 
mniSvnelobis umetes adgilebSi ZiriTads warmoadgens. 
variteriumi F – Kkorelaciis koeficienti F ,  da regresiis  koeficienti    b -  
ufro xSirad gamoiyeneba fardobiTi varianti.  
varianti – pirobiTi terminia, romelic aRniSnavs  Teslis jgufs, an Taobebs, 
romelic cdis erTeulad iTvleba. 
vegetatiuri gamravleba – Teslis gamoyenebis gareSe   gamravleba, aseve 
gamravleba mynobiT, kalmebiT, kvirtiT, gadawveniT, amasve miekuTneba apomiqsis 
zogierTi tipi. 
vegetatiuri birTvi – samtvre milis birTvi. 
 
 
                                 -z-  
 
zigota – Cveulebrivi ujredi (Cveulebriv diploiduri) romelic 
warmoSobilia erTi gametis meoreTi ganayofierebis Sedegad. 
 
 
                                 -T- 
 
TviTdamtverva – mdedrobiTi yvavilis damtverva imave mcenaris mtvriT. 
TviTsteriluri – TviTdamtvervis gamo Teslis ar warmoqmna. 
Tavisufali damtverva – damtverva qariT an mwerebiT. 
Teslkvirti – naskvis nawili, Seicavs kvercxujreds da ganayofierebis Semdeg 
warmoiSveba Tesli.  
Taobis didi gamocda – mSoblebidan miRebuli Taobis gamocda da dajgufeba 
maTi fenologiuri msgavsebiT.  
TiTistara – rombisebri Zafisebri struqtura, romelic ujredis or polus 
Soris warmoiqmneba da SesamCnevia ujredis dayofis metafazaS. TiTistara 
ujredis dayofis dros polusebze qromosomebis gadaadgilebis meqanizmia.  
 
                                  -i – 
introgresiuli hibridizacia – xangrZlivi hibridizacia, romelic 
warmarTulia mcenaris erTi saxeobis meore saxeobaSi genebis SesaRwevad.  
izolacia -  populaciebs Soris Seujvareblobas  urTierT daSorebis gamo, an 
geografiuli barieri (geografiuli izolacia) sxvadasxva ekologiur  
pirobebSi AaRzrda (ekologiuri izolacia), yvavilobis ardamTxveva ( 
fenologiuri  izolacia )  genuri da qromosomuli gansxvavebuloba - 
genetikuri izolacia.  
inbridingi – axlo naTesauri moSeneba, jvaredinmtveriebSi, iZulebiTi 
TviTdamtverva.  
inversia – qromosomebis erTi segmentis gadabruneba sxvasTan 180% SefardebiT. 
introgresia – erTi saxeobis, an saxesxvaobebis genebis  sxvebSi SeRweva 
xangrZlivi bunabrivi hibridizaciis Sedegad.  
inbridingis depresia. – jvaredinmtveria mcenareebSi iZulebiTi 
TviTdamtvervis ( imbridini) Sedegad adgili aqvs depresias inbridinginis 
Sedegad organizmis cxovelmyofelobis da produqtiulobis dacemas 
inbriduli depresia ewodeba. 
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                              -k – 
 
 kvercxujredi-mdedrobiTi organo, romlis ganayofierebiT warmoiSveba 
Canasaxi. 
 kenwruli mynoba – sanamyenos mynoba maRla, xis ramdenime metris simaRleze. 
 klonebis gamocda – plantacia, an plantaciebis jgufi, romelic klonebiTaa 
dakompleqtebuli, klonTaSorisi genetikuri gansxvavebebis dasadgenad. 
 kambiumi- dayofadi ujredebis Txeli fena, romelic merqansa da lafans 
Soris mdebareobs. ujredebis dayofis Sedegad warmoiSveba wriuli rgolebi, 
anu wliuli nazardi. 
 kariotipi – rasis, an saxeobis damaxasiaTebeli qromosomTa kompleqti. 
analizis dros arkveven qromosomTa ricxvs, sigrZes, da ori mxris sigrZes. 
 kloni – genetikuri cvalebadobis geografiuli gradienti. 
 klonuri gamorCeva – ukeTesi klonebis SerCeva Semdgomi gamravlebisaTvis. 
 kalmebi – calkeuli foToli, Rero, an fesvis nawili, romelsac SeuZlia 
ganiviTaros fesvebi. 
 kloni – vegetatiuri gziT gamravlebuli Taoba, romelsac aqvs identuri 
memkvidreoba.  
kolxicini – alkaloidia, gamoiyeneba poliploidebis mosacileblad. 
kombinaciuri unari – organizmis unari gadasces genetikuri upiratesoba  
Tavis STamomavlobas.  
kombinaciuri unari saerTo – organizmis unari Sejvarebisas  saxeobis sxva 
organizmidan  SejvarebiT gadasces STamomavlobas Tavisi genetikuri 
upiratesoba. 
kombinaciurei unari specifikuri – organizmis SedarebiTi unari gadasces 
STamomavlobas genetikuri upiratesoba zogierT sxva organizmebTan 
Sejvarebisas. 
korpusi – meristemis SigniTa nawili, romelic ramdenime dayofadi ujredebis 
fenisagan Sedgeba.  
korelaciuri analizi – statistikuri  analizi, romelic gamoiyeneba  ori, an 
meti raodenobrivi niSnis kavSirisaTvis.  
krossi – hibridi an Sejvareba.  
krosabiloba – rasebis, an saxeobebis hibridebis warmoqmnis siadvile. 
krosingoveri – homologiuri qromosomebis gadajvaredineb, SeiZleba iyos 
erTmagi, ormagi, sammagi da a.S.  
kultivari – Tanamedrove saerTaSoriso kodeqsis mixedviT jiSi, romelic 
seleqciis Sedegia iwodeba kultivarad. 
 
                        -l – 
 
 lamarkizmi – lamarkis mier SemuSavebuli Teoria . 
 lamasis amonayari – warmodgeba dRis saxelwodebisagan, romelic      pirvel 
agvistos modis, lamasis AAMamonayari formirdeba zafxulSi   mZinara 
kvirtebidan.  
 letaluri genebi – romlebic homozigotur mdgomareobaSi sikvdils iwvevs.  
 lokusi – qromosomebSi genebis gansazrvruli adgilmdebareoba.  
  
 
                         - m – 
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mimRebianoba – damaxasiaTebelia mdedrobiTi yvavilisaTvis, an dingisaTvis,  
romelcac aqvs unari daimagros gaRivebuli  mtveri, ris Semdeg moxdeba 
ganayofiereba.   
masobrivi gamorCeva – dadebiTi xeebis masobrivi gamorCeva misi fenotipuri 
niSnebis mixedviT.  
mynoba – saZiris da sanamyenos SeerTeba. 
mtveri – mtvris marcvlebis erToblioba. 
mtvris marcvali – mikroskopuli, umetesad yviTeli mamrobiTi gametofiti, 
romelic monawileobs Tesli warmoqmnaSi.  
maRaldominaturi – rodesac heterozigota jobnis ukeTes homozigotas. 
mtvriana – mamrobiTi mtverwarmomqneli organo, romelic Sedgeba samtvre 
parkisa da samtvre Zafisagan. 
meiozi – ujreduli dayofis forma, romlis dros qromosomTa ricxvi 
naxevrdeba. dayofis Sedegad sasqeso ujredebi formirdeba. 
meristema - mcenaris qsovili, romelic dayofadi ujredebisagan Sedgeba. 
metaqsenia – mtveris gavlena dedis nayofis qsovilze, rodesac hibriduli rko 
Tavisi feriT gansxvavdeba arahibridulisgan.  
metafaza – mitozis, an meiozis Sua faza, rodesac qromosomebi ganlagebulia 
ekvatorul sibrtyeSi.  
mikrospora – mamrobiTi haploiduri ujredi, romelic mtvris marcvlad 
gardaiqmneba.  
mitozi – ujredis dayofis forma, romlis dros qromosomTa ricxvi ar 
mcirdeba. Svileul ujredebSi qromosomTa igive ricxvia, rac mSobel ujredSi. 
monotipiuri gvari – gvari warmoqmnili mxolod erTi saxeobiT. 
mamrobiTi steriloba – mtvers romelcas ar aqvs ganayofierebis unari.  
mutagenezi – faqtorebi, romlebic iwveven cvalebadobas. ori saxisaa- qimiuri 
da fizikuri. 
mutanturi genebi  - Secvlili genebi. 
mutanturi sixSire – mutaciebis raodenoba, romlebic genebis mutirebiT 
warmoiSveba. 
 
 

                 -n- 
naskvi – farulTeslianebSi yvavilis nawili, romelic Seicavs Teslkvirts da 
viTardeba nayofi. 
nukleotidebi – dnm ZiriTadi struqturuli erTeuli.  
nayofi – mwife naskvi, an girCa, romelic Seicavs Tesls. 
naxevrad letaluri – daqveiTebuli cxovelunarianobis genebi, homozigotur 
mdgomareobaSi. 
niSani (Tviseba ) – genis an genebis jgufis moqmedebis fenotipuri gamovlena. 
 
 

_ o – 
 
oqtoploidia – romelsac aqvs 8wy.   qromosoma. 
okulireba – kalmis an  kvirtis  mynoba saZireze. 
onTogenezi – organizmis ganviTareba misi sicocxlis manZilze (orbiniani 
organizmis individualuri    ganviTaeba). 
orbinini – mdedrobiTi da mamrobiTi yvavilebi sxvadasxva mcenarezea 
ganviTarebuli.  
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_ p – 
 
parTenokarpia – ganayofierebis gareSe nayofebis da Teslebis warmoSoba. 
pleitropia – erTi geniT ramdenime niSnis kontrolireba. 
pirdapiri gamorCeva – xeebis gamorCeva calkeuli niSnebis mixedviT, magaliTad 
yvelaze maRali xeebi. 
poligeni – geni, romelic gansazRvravs raodenobriv memkvidreobas. 
polimeris – testi – TiToeuli xis SejvarebiT saerTo kombinaciuri unaris 
gansazrvra. 
poliploidi – individebs, romlebsac aqvT qromosomebis gaormagebuli ricxvi. 
poliembrioni – ramdenime Canasaxis mqone individi. 
populaciuri genetika – genetikuri cvalebadobis Seswavla individebis jgufSi 
(populaciebi) sicocxlis manZilze ramdenime TaobaSi. 
                    

 
 

 
_ r –  
 

raodenobrivi  memkvidreoba – niSnebis memkvidreobiToba, romlebic 
ganuwyvetlad icvlebian da kontrokldebian erTi an meti genebis ricxviT. 
rasa – saxeobis genetikuri danayofi.  
reduqcia – meiozis dros qromosomebis ricxvis orjer Semcireba. 
replikacia – dnm TviTgaormagebis procesi. 

recesiuli geni – geni, romelic fenotipurad araa gamovlenili, farul 
mdgomareobaSi. 
reciproknuli Sejvareba – ganmeorebiTi Sebrunebuli Sejvareba        
 ♀A XA X dB ♂ BB xB ♂ A 
ribonukleinis mJava – erT Zafiani mJava warmoSobili dnm matricaze.    
ribosomebi – ribosomebi ganlagebulia citoplazmaSi, an endoplazmuri badis, 
xorklian zedapirze. isini monawileoben cilis sinTezSi. 

 
 

- s – 
 
saxeoba –msgavsi organizmebis jgufi, aqvT urTierT Sejvarebis unari, gaaCniaT 
am gvaris sxva saxeobebTan metnaklebad gansxvavebuli geografiuli 
Aadgilsamyofeli, an morfologiuri niSnebi. 
samtvre mili – mtvris marcvlis gamonazardi, romlis meSveobiT sperma 
ujredebi miemarTeba gasanayofiereblad. 
seleqcia – seleqcia gamorCevas niSnavs, Tanamedrove gagebiT seleqcia aris 
mecniereba,  romelic Seiswavlis arsebuli jiSebis gaumjobesebis da axali 
jiSebis miRebis gzebs da meTodebs. 
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saTesle plantacia – specialurad gaSenebuli plantacia (nargaoba) sadac 
miRebuli unda iqnes maRali xarisxis Tesli.   
simpatriuli – romelsac aqvs gavrcelebis saerTo areali. 
spermebi – mamrobiTi gameta, romelic mtvris marcvlidan warmoiSveba da 
anoyierebs kvercxujreds. 
steriluroba – mtvers, romelsac  ara aqvs  ganayofierebis unari Semdegi  
mizezebiT: mtvris gauRvivebloba, gaunayofierebloba an Canasaxis 
ganuviTarebloba.   
 

 
                    _ t – 
 
tetraploidi – romelcsac aqvs 4n qromosoma. 
translokacia – arahomologiur qromosomebs Soris segmentebis gacvla.  
trivalentebi – meiozur metafazaSi sami qromosomis jgufi Cveulebriv 
sterilobis indikatori. 
tripleti - dnm sami nukleotidis, an maTi aslis rnm Tanmimdevroba. 
triploidi – romelsac aqvs 3n  qromosoma. 
trisomiki – kariotipSi Seicavs sam homologiur qromosomas, magaliTad 2n + 1, 
am dros danarCeni qromosomebi dawyvilebulia. 
tyis mcenareebis gaumjobeseba – genetikuri principebis gamoyeneba tyis 
kulturebis jiSobrivi gaumjobesebisaTvis. 
taqsoni – yvela zomis taqsonomiuri erTeuli.  
testeri – mSobeli (Cveulebriv mamrobiTi) didi raodenobis xeebis Sejvareba, 
saerTo kombinaciuri unaris gansazrvrisaTvis. 
 

 
_ u –  

 
usqeso gamravleba – gamravleba ganayofierebis gareSe, moicavs apomiqsis da 
yvela saxis vegetaciur gamravlebas.  

 
 

_ f – 
 
faqtori – geni an memkvidreobis erTeuli.  
felomenia – rasis, saxeobis, an ufro msxvili kategoriis evoluciuri istoria. 
fenologia – perioduli movlenebis Seswavla, magaliTad: yvaviloba, zrdis 
dasawyisi da dasasruli, gansakuTrebiT dakavSirebulia sezonurobasTan. 
fenotipi – garegani niSnebis gamovlena, ufro sworad fenotipi aris genotipis 
garegani gamoxatuleba. 
fertiluroba – mdedrobiTi da mamrobiTi gametebis Serwyma, warmoiSoba 
ganayofierebuli kvercxujredi. 
fertiluri – unari warmoqmnas cxovelunariani Tesli. 
 

 
_ q – 
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qromosomebi – patara, wagrZelebuli, kargad SeRebili sxeuli, romelic 
birTvis SigniTaa. Sedgeba pirveladi dnm da cilovani garsisagan, Seicavs 
genebs, romlebic pasuxoben memkvidreobiT niSnebs.  
qromosomuli ricxvi  - qromosomuli ricxvi axasiaTebs gvars da saxeobas, aris 
an n(gameturi) an 2n (somaturi) . 
qimera – mcenare, romelic Sedgeba ori, an meti genetikurad gansxvavebuli 
qsovilisagan.  
qariT damtverva – qariT gadatanili mtvriT damtverva. 
qromosomuli ukmarisoba – qomosomuli monakveTis ar arseboba.  
 

                   - S - 
  
 
SeuTavsebloba – mtvers ara aqvs unari miiRos monawileoba ganayofierebaSi 
imis gamo, rom  samtvre milis zrda wydeba svetSi, an moklea da ver aRwevs 
Teslkvirtamde. 
 

                      - c -   
 
 
cvalebadoba – variantebis erTgvarovnebis ar arseboba. organizmis mier axali 
genetikuri niSnis SeZena, cvalebedobis ricxobrivi SedarebisaTvis iyeneben 
sityvebs ,,variaciebi”. 
calkeuli xeebis arCeviTi seleqcia – idividualuri gamorCeva, calkeuli 
individebis  gamorCeva da Sejvareba. 
centromera – qromosomebis centraluri monakveTi, sadac TiTistaris Zafia 
mimagrebuli. 
citoplazma – cocxali nivTiereba (protoplazma) ujredis farglebSi.  
citoplazmuri memkvidreoba – mSoblebisagan memkvidruli niSnebis gadacema, 
citoplazmaSi ganlagebuli faqtorebis daxmarebiT 
 

_ h – 
 
hermafroditi -  orsqesiani organizmi, romelsac gamravlebisaTvis gaaCnia 
mdedrobiTi da mamrobiTi organo. Cveulebriv gamoiyeneba anomaliuri 
movlenebis aRsaniSnavad.  
heterozigoturoba – 1. erT lokusSi aqvs sxvadasxva alelebi. 2.ara msgavsi 
genotipidan gametebis SeerTebiT warmoSobil heterozigotur xes  
,,heterozigotebs” uwodeben.  
heterozisi – hibriduli Zala.  
hibridi – gansxvavebuli genotipis, individebis Sejvarebis Sedegad miRebuli 
Taoba. xSirad sxvadasxva saxeobebis Sejvarebidan miRebuli Taoba. 
hibridizacia – jiSebs, saxeobebs da gvarebs Soris Sejvareba. 
haerovani gadawidvna – mcenaris miwiszeda ganuyofeli nawili, romlebmac 
ganiviTares fesvebi. 
hibriduli indeqsi – ramdenime diagnostikuri niSnebis gazomvis Sedegad 
miRebuli cifrobrivi Sejereba, romelic gamoiyeneba hibridul populaciebSi  
ori mSobeli rasis, an saxeobis wilis gansazrvrisaTvis.  
homozigoturi – 1. lokusSi gaaCniaT erTnairi alelebi. 2. warmoiSveba 
genetikurad erTnairi gametebis SeerTebiT. homozigoturi xeebi  
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,, homozigotebad “ iwodeba.  
homologiuri qromosomebi – qromosomebi, romelTa erTnairi lokusebi 
ganlagebulia erTi da igive TanamimdevrobiT. 
     
 
 
 
 
 
. 
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