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reziume: mcenareTa mikroklonuri, anu in vitro kulturaSi qsoviluri kulturis 

meTodiT, gamravleba Tanamedrove teqnologiaa, romelic sanerge masalis warmoebis 

tradiciul meTodebTan SedarebiT mTeli rigi upiratesobebiT gamoirCeva. igi 

warmatebiT gamoiyeneba kenkrovani kulturebis nergebis masobrivi warmoebisaTvis. 

mcenareTa mikroklonur gamravlebas didi praqtikuli mniSvneloba aqvs, radgan 

aRniSnuli teqnologia uzrunvelyofs virusebisa da sokoebisagan gajansaRebuli 

sargavi masalis warmoebas gamravlebis maRali koeficientiT. cnobilia, rom 

virusebiT daavadebuli mcenare mcire mosavlianobiT xasiaTdeba. 

 

sakvanZo sityvebi: in vitro gamravleba; kenkrovani kulturebi; mikroklonuri 

gamravleba. 

 

 

Sesavali  

In vitro kulturaSi kenkrovnebis gamravlebisas upiratesoba eniWeba vegetatiur 

da generaciul gamravlebas. gamravlebis generatiuli meTodi gamoiyeneba viru-

sebisagan gasufTavebuli sargavi masalis warmoebisa da mcenareTa seleqciisaTvis 

rogorc ZiriTad, ise damxmare saSualebad.  

kenkrovani kulturebis vegetatiuri gamravleba rogorc tradiciuli meTo-

debiT, ise In vitro sistemaSi SeiZleba ganxorcieldes ori gziT, erTia calkeul 

organoTa da mTeli organizmis uSualo regeneracia, meore ki somaturi Canasaxebis 

warmoqmna da Semdeg maTgan axali organizmis ganviTareba (embrioidogenezi). 

aRsaniSnavia, rom regeneracia da embrioidogenezi SeiZleba warimarTos rogorc 

uSualod eqsplantis qsovilebSi, ise realur ujredebSi.E 
 

 
In vitro sistemaSi gamravlebisaTvis yvelaze perspeqtiuli gzaa deda mcenaris 

qsovilebidan pirdapiri organogenezis induqcia, xolo yvelaze moxerxebuli 

obieqti pirdapiri organogenezisaTvis mcenaris vegetatiuri kvirtebia, romlebic 
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naklebspecializebuli meristemuli qsovilebisagan Sedgeba. In vitro kulturisaTvis 

eqsplanti SeiZleba iyos norCi an gamerqnebuli ylortebisagan damzadebuli kalmebi, 

vegetaciuri kvirtebi da izolirebuli meristemebi [1]. 

 

 

ZiriTadi nawili 

In vitro sistemaSi mcenaris organogenezi iseve mimdinareobs, rogorc in vivo-Si, 
oRond im gansxvavebiT, rom in vitro-Si citokininuri bunebis mqone naerTebis siWarbis 
gamo xdeba ara marto wveruli meristemis ganviTareba, aramed inicirdeba mikro-

ylortebis konglomeratis ganviTarebac. am dros erTdroulad mimdinareobs 

ramdenime procesi: apikaluri dominirebis moxsna, muxlTSorisebis damokleba, 

namxris kvirtebisa da meristemuli borcvebis iniciacia, maTgan axali ylortebis 

ganviTareba. pirdapiri organogenezis es modeli universaluria da gamoiyeneba sa-

xeobaTa didi raodenobisaTvis. amave dros in vitro sistemaSi xilisa da kenkrovnebis 

sanerge masalis warmoebisaTvis igi yvelaze sando meTodia, magram TiToeuli 

kulturis organogenezi mTeli rigi TaviseburebebiT xasiaTdeba, radgan saWiroebs 

gansakuTrebul midgomas, aqvs Tavisi moTxovnebi sakvebi aris mineraluri kompo-

nentebis, naxSirwylebis, fitohormonebis Tvisebrivi Tu raodenobrivi Semcve-

lobisadmi gamravlebis sxvadasxva etapze kultivirebis fizikuri pirobebis mimarT.  

meqanikuri TvalsazrisiT, in vitro sistemaSi gamravleba SeiZleba ramdenime 

etapad daiyos:P 

1. eqsplantis izolacia da sterilizacia, sakveb areze misi zrdisaTvis sa-

Wiro pirobebis Seqmna (iniciacia); 

2. mikromcenareTa raodenobis maqsimaluri gazrda (sakuTriv mikrოgamravleba); 

3. gamravlebuli ylortebis dafesvianeba (rizogenezi); 

4. In vitro pirobebidan ex vitro pirobebSi dabruneba (regenerantTa-aklimatizacia-

adaptacia).  

kenkrovani kulturebis iniciacia in vitro sistemaSi. yvelaze Sromatevadi 

etapebi in vitro teqnologiiT mcenareTa kultivirebisas aris gardamavali stadiebi 

_ in vivo → in vitro → ex vitro.  
In vitro sistemaSi mcenaris gadayvanisas ZiriTad problemas warmoadgens paTo-

genuri mikroorganizmebisagan misi eqsplantis qsovilebis dauzianeblad gaTa-

visufleba, raTa ar moxdes mcenaris izolirebuli nawilis kvebisa da ganvi-

Tarebis sistemebis darRveva. jiSebis masStaburi gamravlebisas upiratesobas ani-

Weben eqsplantebis yovelwliur ganaxlebas pasaJebis raodenobis Sesamcireblad, 

raTa Tavidan iqnes acilebuli mutagenezi da sxva anomaliebi, romlebic SeiZleba 

warmoiqmnas xelovnur sakveb areze xangrZlivi kultivirebisas [2]. 

In vitro sistemaSi kulturis iniciaciis efeqtianobaze moqmedi ZiriTadi 

faqtorebidan SeiZleba gamovyoT: sawyisi eqsplantis zoma, izolirebis periodi, 

eqsplantis mdebareoba deda mcenareze, sakvebi aris Sedgeniloba. Tumca, rogorc 

gamokvlevebma cxadyo, sakmaod mniSvnelovania iribi faqtorebic, romlebic damo-

kidebuli araa eqsplantis fiziologiur mdgomareobaze, maT Soris steriliza-

ciis sistemaze, eqsplantis gamoyofis siCqaresa da xarisxze. sawarmoo bioteq-
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nologiaSi mikrogamravlebis meTodebis gamoyenebisas sterilizaciis efeqturi 

sistemebis SemuSaveba pirveli rigis amocanaa. 

masterilebelma agentma mTlianad unda mospos paTogenuri mikroflora 

mcenaris qsovilTa zedapiridan da amave dros ar daazianos ujredebi, romlebic 

agebulebiT hgavs paTogenur ujredebs. mcenareTa yvela organos gare qsovilebi 

inficirebulia paTogenuri mikroorganizmebis sxvadasxva jgufiT, xolo Siga qso-

vilebi, rogorc wesi, steriluria. idealuri masterilebeli nivTiereba rogorc 

ki daxocavs paTogenebs, iolad unda moSordes maT, raTa toqsikurad ar imoq-

medos mcenaris qsovilebze arc pirdapir da arc iribad sakvebi aris saSualebiT. 

yvela masterilebeli nivTierebisaTvis erT-erTi umniSvnelovanesi pirobaa ze-

dapiris kargad dasveleba da advilad Camorecxva gamoxdili wyliT, winaaRmdeg 

SemTxvevaSi moxdeba mcenareuli qsovilebis dawva da nekrozi. 

mcenareuli qsovilebis zedapiruli sterilizaciisaTvis arsebobs qimiur 

naerTTa didi jgufi: aqtiuri qloris Semcveli naerTebi (qloramini, natriumisa 

da kalciumis hipoqloridebi, qloriani kiri); vercxliswylis Semcveli naerTebi 

(orqloriani vercxliswyali _ sulema, mertiolati, diocidi); aseve vercxlis 

nitrati, wyalbadis zeJangi, bromi. 

mcenareuli eqsplantebis zedapiruli sterilizaciisaTvis erTi masterile-

beli nivTiereba sokovani da baqteriuli paTogenebisagan gasawmendad arasak-

marisia, ris gamoc saWiroa kompleqsuri mravalsafexuriani sterilizacia, rac 

ramdenime masterilebeli agentis moqmedebasa da maT Camorecxvas iTvaliswinebs. 

kenkrovani kulturebis meristemebis in vitro sistemaSi Seyvanisas optimaluria 

sasterilizacio procedurebis Semdegi Tanmimdevrobis dacva:  

 vegetatiuri kvirtebis garecxva gamdinare wyliT;  

 kanis (qerqis) qerclebis mocileba jer baqtericiduli an fungiciduri xsna-

riT da Semdeg gamdinare wyliT garecxva;  

  70 %-iani eTilis spirtiT damuSaveba; 

 ZiriTadi sterilizacia;  

 masterilebeli agentis moSoreba sterilur wyalSi samjeradi garecxviT; 

 meristemebis gamoyofa sterilur pirobebSi. 

sxvadasxva kulturis winaswari sterilizaciisaTvis baqtericidul da 

fungicidur xsnarebad warmatebiT gamoiyeneba 70 %-iani eTanoli, xolo ZiriTadi 

sterilizaciisaTvis saWiroa eqsplantebis damuSaveba 30 %-iani wyalbadis zeJangiT, 

0,1 %-iani vercxliswylis (II) qloridiT, 0,1 %-iani vercxlis nitratiTა da 0,01 %-iani 

mertiolatiT. 

sterilizaciis optimaluri reJimis gamoyenebis SemTxvevaSi in vitro sistemaSi 

Seyvanili meristemebis sterilobis xarisxi sakmaod maRalia (75 %), rac kenkrovani 

kulturebis masobrivi mikrogamravlebis karg Sedegebs iZleva. 

 In vitro kulturaSi Sesayvani eqsplantis zomis SemcirebasTan erTad mcirdeba 

inficirebuli danekrozebuli eqsplantebis raodenobac. meristemisaTvis infici-

rebuli eqsplantebis raodenobaa 10,3, anu±17 %-ia, danekrozebulisa _ 1,8±(0,5 %). roca 

kulturaSi Segvyavs wveris meristema, sicocxlisunarian eqsplantTa gamosavali 

maqsimaluria _ 74,7 (5,9 %), rac kvirtis SemTxvevaSi 22,9-s (3,9 %), xolo kalmis 

SemTxvevaSi 18,0-s± (1,4 %) Seadgens. 
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praqtikaSi ufro xSirad mimarTaven kvirtiT gamravlebas, es im SemTxvevaSi, Tu 

saqme ar exeba kulturis virusebisagan an mikoplazmebisagan gawmendas. 

ueklo mayvlis iniciacia in vitro sistemaSi. ueklo mayvali mravalwlovani, 

xviara buCqis formis kenkrovani kulturaa. misi nayofi motkbo-momJavoa, gamoiyeneba 

rogorc nedli, ise mSrali saxiT. xdeba misi samrewvelo gadamuSavebac. gamokv-

levebis Catarebisas eqsplantebi aRebul iqna baTumis botanikuri baRis teritoriaze 

zrdasruli mcenareebisagan. eqsplantTa aReba moxda dekemberSi, TebervalSi, martSi, 

aprilSi, maisSi, ivnissa da ivlisSi. eqsplantebad gamoyenebul iqna vegetaciuri 

kvirtebi da meristema. 

ueklo mayvlis rtoebs moWris Semdeg safexurebivad utardeba zedapiruli 

sterilizacia, irecxeba jer gamdinare wyliT, Semdeg detergentiT da bolos isev 

gamdinare distilirebuli wyliT. morigi operaciebi ukve laminar-boqsSi tardeboda. 

Ggarecxili eqsplantebis sterilizacia xdeboda 70 %-iani eTanoliTa da 0,1 %-iani 

vercxliswylis qloridiT, Semdeg kvlav irecxeboda steriluri distilirebuli 

wyliT da Seyvanili iyo murasigesa da skugis (MS) ZiriTad areSi, romelsac 

damatebuli hqonda vitaminebi, benzilaminopurini (1 mg/l), askorbinis mJava (0,5 mg/l, 

rogorc antioqsidanti), 0,3 % saqaroza da agar-agari (7 g/l). 

1-l cxrilSi moyvanilia in vitro kulturaSi mayvlis sxvadasxva tipis eqsplantis 

iniciaciis Sedegebi. eqsperimentis dros gamoyenebuli iyo erTwliani nayaris kalme-

bi, vegetatiuri kvirtebi da apikaluri meristema. samecniero monacemebis mixedviT [3, 

4], xil-kenkrovanTa kulturaSi Seyvanisas saukeTeso Sedegebia miRebuli eqsplan-

tebad meristemis gamoyenebis SemTxvevaSi. didi zomis eqsplantebis gamoyeneba 

ganpirobebulia imiT, rom maTi Cargva sinjarebSi gacilebiT advilia. amasTan, bevrad 

ufro naklebi raodenobis Zvirad Rirebuli fitohormonia saWiro; kvirtebi swrafad 

iRviZebs da iwyebs proliferacias Semdeg pasaJebSi. am monacemebis sawinaaRmdegod, 

cxrilidan Cans, saukeTeso Sedegebi miiReba eqsplantebad vegetatiuri kvirtebis 

gamoyenebisas. 

cxrili 1 

mayvlis sxvadasxva tipis eqsplantebis in vitro 
sistemaSi inicirebis Sedegebi 

 

 

Kkultura  
Eeqsplantis tipi 

eqsplantebi 

Ddargulia, 

cali 

inficirebuli an 

danekrozebuli, % 
viTardeba, % 

mayvali 

erTwliani nayari 120 33,3 66,7 

vegetatiuri 

kvirtebi 
33 30,3 69,7 

meristema 40 75,0 25 

 

unda aRiniSnos, rom didi zomis eqsplantebis gamoyenebis dros sakveb areSi 

yovelTvis iwyeba pirdapiri organogenezi, ar xdeba qsovilTa ganviTareba, rac 

Zalze mniSvnelovania didi raodenobiT sargavi masalis mosamzadeblad. roca in 
vitro kulturaSi Sesayvanad kalmis da vegetatiur kvirtebs viyenebT, eqsplantebi 

swrafad iwyebs zrdas. kalmebze arsebuli da gamoyofili kvirtebi 7_9 dRis 
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Semdeg ibereba, 14_17 dRis Semdeg ki Cndeba mikroylortebi, romlebic ukve mzadaa 

gadasargavad da konglomeratebis misaRebad, xolo pirveli gadargvidan 21_25 

dRis Semdeg warmoiqmneba dakalmebisaTvis vargisi 10_30 mikroylortisagan Semd-

gari konglomeratebi. 

mayvlis kalmebis in vitro sistemaSi Seyvanisas, kalmis Txevad areSi gadata-

nidan 25_40 dRis Semdeg gamravlebis koeficienti iyo 3_10, xolo, roca apikalur 

meristemas viyenebdiT, 35_40 dRis Semdeg eqsplantze mxolod mikrokvirtebis 

warmoqmna iwyeboda. mikromcenaris formireba meristemuli kulturidan xdeba mom-

devno pasaJis ganmavlobaSi; amasTan, sawyis etapze gamravlebis koeficienti sak-

maod dabalia. miuxedavad imisa, rom sicocxlis unaris mqone eqsplantebis 

maqsimaluri raodenoba aRiniSneba meristemuli wverebis kulturaSi Seyvanisas 

(drois gaTvaliswinebiT), kulturaSi iniciaciis Sedegebi kidev ufro maRalia 

kalmebis gamoyenebis SemTxvevaSi. 

xil-kenkrovanTa eqsplantebis in vitro kulturaSi Sesayvanad gamoiyeneba 

sakvebi areebi makro- da mikroelementebis sxvadasxva SemcvelobiT. sakveb areebs 

emateba biologiurad aqtiuri naerTebi, romelTa saxe da raodenoba damokide-

bulia mcenaris saxeobaze, eqsplantis tipsa da Seyvanis mizanze. 

didi zomis eqsplantebis gamoyenebis SemTxvevaSi sakvebi aris Sedgeniloba 

ar aris gadamwyveti faqtori zrdis iniciaciisaTvis. rogorc wesi, aseT SemTxve-

vaSi iyeneben Txevad sakveb areebs (agar-agaris damatebis gareSe) murasigesa da 

skugis makromarilebis safuZvelze damzadebuli vitaminebisa da giberelinis 

mJavas damatebiT. 

mcire zomis eqsplantebs (maT Soris meristemebs) sWirdeba sakvebi aris kom-

ponentebis guldasmiT SerCeva, radgan am SemTxvevaSi eqsplants samarago nivTie-

rebebi ar gaaCnia da misi endogenuri kveba SezRudulia. 

 rogorc eqsperimentma daadastura, mayvlis eqsplantebis gaxarebisaTvis 

sakvebi aris mineralur Sedgenilobas arsebiTi mniSvneloba ar hqonia, amitom 

samuSaoebi gagrZelda murasigesa da skugis sakveb areze, romelsac damatebuli 

hqonda vitaminebi da saqaroza, rogorc naxSirwylovani kvebis wyaro [3, 4]. 

  

cxrili 2  

mayvlis eqsplantebisaTvis SerCeuli  

sakvebi aris Sedgeniloba 

 

# nivTiereba raodenoba, mg/l 

1 vitamini B6 (piridoqsini) 0,5 

2 vitamini B1 (Tiaminis hidroqloridi) 0,5 

3 vitamini PP (nikotinis mJava) 0,5 

4 vitamini C (askorbinis mJava) 1,0 

  

zrdis inicirebisaTvis sakveb ares vumatebdiT fitohormons, citokininuri 

bunebis sinTezur preparat 6-benzilaminopurins. 

mayvlis ylortebi sakmaod didi raodenobiT Seicavs fenolur naerTebs. 

eqsplantis sakveb areSi gadatanis win xdeba anaTlis ganaxleba. dazianebuli ad-

gilidan sakveb areSi gadadis fenolebi, iJangeba da wamlavs sakveb ares, rac vi-
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zualurad sakvebi aris gamuqebiT gamoixateba. am procesis sawinaaRmdegod vsargeb-

lobdiT Cais eqsplantebisaTvis gankuTvnili meTodiT: yovel 16 sT-Si eqsplanti 

axal sakveb areSi gadagvqonda, ris Sedegadac sasurveli Sedegi dafiqsirda. 

  

 

daskvna 

amrigad, sasurvelia saqarTveloSi Seiqmnas kenkrovani kulturebis, kerZod 

remontantuრi mayvlis gamravlebis Tanamedrove sistema. dReisaTvis sawyis etapzea 

kvleviT laboratoriaSi sinjaris mcenareebis arseboba (gamravleba, ganaxleba). 

saqarTveloSi gamoyvanili nergi bevrad ufro iafi jdeba SemotanilTan 

SedarebiT. Tanamedrove bioteqnologiuri meTodis gamoyenebiT aseve unda Seiqmnas 

in vitro remontanturi mayvlis sinjaris mcenareebis koleqcia. miRebuli Sedegebi 

adgilobrivi formebis genetikuri resursis SenarCunebis saSualebas iZleva. 
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BERRY CROPS In Vitro PROPAGATION TECHNOLOGIES 

D. Devadze, T. Kacharava  

(Georgian Technikal University) 

 
Resume: The microclonic propagation of plants in vitro culture, i.e. propagation of plant by the 

method of tissue culture is the modern technology, that has a number of advantages in comparison with the 
traditional methods of growing of planting material. This technology will be used in the mass production of 
berry crop seedlings. Practical importance of microclonic propagation lies in the fact, that this technology 
provides viruses and fungi refreshed planting materials production multiply odds. It is known, that diseased 
plants are characterized by low yielding.  

 
Key words: berry crop; in vitro propagation; microclonic propagation.  
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In Vitro ТЕХНОЛОГИЯ РАЗМНОЖЕНИЯ ЯГОДНЫХ КУЛЬТУР 

Девадзе Д. Е., Качарава Т. О. 

(Грузинский технический университет) 

 
Резюме. Метод клонального микроразмножения растений in vitro является современной 

технологией, в том числе ягодных культур. Она имеет ряд преимуществ: освобождение растений от 
вирусов, бактериальных, грибных болезней и вредителей, повышение урожайности, так как 
зараженные растения характеризуются низкой урожайностью, получение в сжатые сроки дос-
таточного количества посадочного материала. Новая инновационная технология будет использована 
для размножения ягодных культур.  

 
Ключевые слова: in vitro размножение; клональное микроразмножение; ягодные культуры.  
 
 
 


