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Sesavali  

 

   mebostneobas, rogorc sasoflo -sameurneo mecnierebis erT -erT dargs, 

udidesi mniSvneloba aqvs Cveni qveynis soflis meurneobis ganviTarebisaTvis.  

   soflis meurneobis produqtebze Cveni qveynis moTxovnilebis 

uzrunvelyofa SesaZlebelia sasoflo -sameurneo kulturebis mosavlianobis 

gadidebiT, warmoebis mowinave teqnologiebis danergviT, mineraluri da 

organuli sas uqebis racionaluri gamoyenebiT, miwebis farTo melioraciiT, 

eroziis sawinaamRdego RoniZiebebis gatarebiT, meTeslobis gaumjobesebiT, 

maRalmosavlini jiSebisa da hibridebis warmoebaSi danergviT, naTes 

farTobebSi niadagis struqturis gaumjobesebiT da swori Teslb runvis 

aTvisebis gziT.  

   cxadia, zemoT CamoTvlili RonisZiebebis gatareba da saTanado efeqtis  

miReba moiTxovs Cveni qveynis regionebis bunebrivi pirobebis da TiToeuli 

warmoebuli kulturisaTvis saWiro optimaluri pirobebis  karg codnas, maT 

Sesabamisad dasax uli RonisZiebis swor dagegmvas da maT diferencirebul 

gatarebas.  

   vfiqrobT aRniSnuli naSromi didi daxmarebas gauwevs am sferos 

SeswavliT dainteresebul yvela pirovnebas.  
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Tavi I. bostneuli mcenareebis sameurneo -biologiuri Taviseburebani  
 

Bbotanikis zogadi safuZvlebi  
 
Tema 1.1. mcenareTa botanika da fiziologia  
 
    mcenareebs udidesi mniSvneloba aqvT adamianis yofa -cxovrebaSi. maTi 
saSualebiT adamiani yoveldRiurad iRebs Tavisi arsebobisaTvis aucilebel 
sakveb produqtebs marcvleulis, bolqveb is, nayofis, fesvebisa da kenkris 
saxiT. mcenare gvevlineba Saqris, glukozis, saxameblis, spirtis, mcenareuli 
zeTis da sxva aucilebeli nedleulis miRebis ZiriTad wyarod.  
O organuli elementebis gamomuSavebis procesSi mcenareebi STanTqaven didi 
raodenobiT nax SirorJangs da amavdroulad amdidreben atmosferos 
JangbadiT, romelic aucilebelia yvela cocxali organizmis sunTqvisTvis.  
M  mcenareebi agreTve monawileoben niadagwarmomqmnel procesebSi, radgan 
maTi fesvebi da fesvTa narCenebi amdidreben niadags organuli nivTi erebebiT, 
uzrunvelyofen humusis warmoqmnis pirobebs. garda amisa, parkosani mcenareebi 
(samyura, ionja, barda, xanWkola, soio da a.S.) xels uwyoben niadagis 
gamdidrebas azotiT. azotmafiqsirebel baqteriebTan erTad, simbiozuri 
kompleqsis warmoqmniT, isini at mosferul azots gardaqmnian sxva 
mcenareTaTvis misawvdom formaSi.  
 E energetikuli nedleulis uzarmazari maragi, romelic warmodgenilia 
organuli nivTierebebis - navTobis, naxSiris, torfisa da gazis saxiT, 
mcenareebma warmoqmnes ganvlil geologiur epoqaSi.  
 
 mcenareTa agebuleba  
  
M mikroskopis qveSA mcenaris nebismieri nawilis Txeli anaTalis 
daTvalierebisas, advilad davrwmundebiT, rom is Sedgeba erTmaneTTan 
mWidrod ganlagebuli ujredebisgan. sxvadasxva organos ujredis zomebi da 
formebi gamoirCeva didi mravalferovn ebiT, magram maTi agebulebis 
principuli sqema erTnairia.  
   mecnierebas, romelic ujredis agebulebas Seiswavlis, citologia ewodeba.  
   yvela mcenare, iSviaTi gamonaklisis garda, ujredebisgan Sedgeba. arian 
erTujrediani da mravalujrediani mcenareebi.  
   erTu jredian mcenareebs baqteriebi da zogierTi wyalmcenare miekuTvneba. 
mravalujredianebis umaRlesi warmomadgenlebi ujredebs milionobiT da 
miliardobiT Seicaven.  
    yvela mravalujrediani mcenare erTi ujredisgan warmoiqmneba. amitom, 
ujredis warmoqmna yvela orga nizmis sawyisi stadiaa. amasTan, ujredi yvela 
organizmis Senebis maRalorganizebuli biologiuri erTeulia.  
   mravalujrediani organizmis ujredi xSirad damoukideblobas iCens, rac 
imaSi gamoixateba, rom ujreds, magaliTad sporas, zigotas, ujredTa 
mcirericxovan j gufs (vegetatiuri gamravlebis dros) SeuZliaT axali 
mcenaris warmoqmna.  amis miuxedavad, ujredis cxovelqmedeba da maTi 
urTierTkavSiri apirobebs organizmis mTlianobasa da mis sicocxles.  
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   amrigad, ujredi SeiZleba iyos damoukidebeli organizmi (erTujrediani 
mcenareebi), umaRlesi mcenareebis ganviTarebis sawyisi stadia (spora), an 
mravalujrediani mcenaris Semadgeneli nawili.  
   ujredis agebulebis detalebi SeiZleba mkveTrad gansxvavdebodes imis 
mixedviT, Tu ra funqcias asrulebs, rogor garemo pirobebSia da rogor  
mcenares miekuTvneba. 
    am gansxvavebaTa miuxedavad, umaRles mcenareTa tipiur ujredebs aqvT 
ZiriTadad erTgvarovani agebuleba da Sedgeniloba.  
    ujredebi warmoadgenen mTlian cocxal sistemas, romelic Sedgeba 
citoplazmisa da birTvisgan.  
   citoplazma . c itoplazmas protoplazmasac uwodeben. citoplazma  Sedis 
rogorc mcenaris, ise cxovelis ujredSi. citoplazma SemosazRvrulia 
membraniT, romelic Sedgeba cilebisa da lipidebis molekulebisagan. 
citoplazmis membranis erT -erTi umniSvnelovanesi Tviseba misi SerCeviTi 
gamtarunarianobaa _ zogierTi nivTiereba masSi advilad gadis, sxvebi ki 
rTulad. Ggarda Txeli membranisa, mcenareTa ujredebi garedan dafarulia 
myari ujredis kedliT, romelic ZiriTadad Sedgeba celulozisgan.  
 G birTvisa da ujredis SemadgenlobaSi Sedis sxva orga noebic, romlebic 
mniSvnelovan rols asruleben mis cxovelqmedebaSi. esenia: mitoqondriebi, 
ribosomebi, plastidebi, endospermuli bade, goljis aparati.  
M  mitoqondriebi.  isini gvxvdebian yvela ujredSi baqteriebis garda. maTi 
forma sxvadasxvanairia: Cxiris, mar cvlis, Zafis formis da sxva. 
mitoqondriebi Sedgeba ori membranisgan - gare da Sida, romelTa Soris 
sivrce amovsebulia siTxiT. mitoqondriebs Zalian didi funqcia akisriaT: aq 
Tavmoyrilia sasunTqi fermentebi da adenozintrifosformJava _ atf, 
romelic warmoiqmneb a mitoqondriebSi da energiiT uzrunvelyofs ujredSi 
mimdinare mravalricxovan process.  
   ribosomebi . Ribosomebi, endoplazmuri badis zedapirze, zogjer pirdapir 
citoplazmaSi, birTvSi, mitoqondriebSi moTavsebuli sferuli formis, mcire, 
membranul struqturas mokl ebuli patara sxeulebia, romlebic Sedgeba rnm -s 
(ribonukleinis mJava) 2 -3 molekulisgan da cilebisagan. ribosomebis ZiriTadi 
funqcia, cilovani molekulebis sinTezia.  
P plastidebi  _ ormembraniani organoebia, romlebic mxolod 
mcenareebisTvisaa damaxasiaTebeli. p lastidebi gvxvdeba rogorc umaRlesi, 
ise umdablesi mcenareebis ujredebSi. Aasxvaveben plastidebis sam saxes: 1. 
ufero plastidebi _ leikoplastebi; 2.  mwvane feris Ł qloroplastebi; 3. 
feradi plastidebi _ qromoplastebi (mowiTalo, moyviTalo, moyavisfro da 
monarinjisfro). samive jgufi agebulebiT erTmaneTis msgavsia. plastidebs 
Soris genezisuri kavSiria, yvela maTgans SeuZlia romelime sxva plastidad 
gadaiqces.  K  
 L leikoplastebi ZiriTadad Tavmoyrilia mcenareTa iseT nawilebSi (Tesli, 
bolqvi, fesvnayofi), romlebic  moklebulni arian sinaTles. maTi ZiriTadi 
funqcia, samarago organuli nivTierebebis dagroveba (ZiriTadad saxameblis 
saxiT).  saxameblis marcvlebs SeuZlia mTlianad amoavsos leikoplastebi.  
 Q qloroplastebi  _ es plastidebia, sadac xorcieldeba fotosinTezis 
proc esi, aqedan gamomdinare, isini ZiriTadad Tavmoyrilia 
mafotosinTezirebel organoebsa da qsovilebSi (foTlebi, axalgazrda 
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Reroebi, mwvane nayofebi).  qloroplastebi ZiriTadad Sedgeba mwvane 
pigmentebisgan _ qlorofili A @da qlorofili B. qlorofili A mwvane 
ferisa a, qlorofili B moyviTalo.  
 Q  qromoplastebi Seicaven karotins. isini aniWeben Seferilobas yvavilis 
furclebs da mwife nayofebs, Semodgomaze ki foTlebs yviTel, narinjisfer 
da wiTel Seferilobas aZleven.  yvela plastidi Seicavs dnm -s da rnm -s da 
mravldeba dayo fiT.  
E endoplazmuri bade warmoadgens mikroskopuli arxebisa da avzebis 
datotvil sistemas. Aasxvaveben mis or tips: gluvs da xaoians. sinTezirebuli 
organuli nivTierebebi endoplazmuri badis arxebiT miewodeba ujredis 
sxvadasxva organoebs. igi asrulebs transpor tirebis funqcias.  
 G goljis aparati . endoplazmur badesTan funqcionalurad dakavSirebulia 
goljis aparati. igi badisebri, Cxirisebri an diskosebria, marcvlis an 
paketis formis. es organoidi mravali Rrusgan Sedgeba. Rruebi garemoculia 
msxvili vakuolebisa da wv rili buStukebis orSriani membraniT. Ggoljis 
aparati  asrulebs polisaqaridebis, aseve zogierTi sxva nivTierebis 
sinTezis funqcias, romelic aucilebelia ujredis kedlebis 
formirebisaTvis.  
   birTvi, rogorc protoplazma, yvela cocxali ujredis aucilebeli 
organoid ia. birTvi Sedgeba: garsis, qromosomebis, birTvakisa da birTvis 
siTxisagan (karioplazma).  
   birTvis zoma da forma ujredis zomazea damokidebuli. xSirad birTvs 
elifsuri an sferuli forma aqvs. Tumca gvxvdeba grZeli da rTuli 
formebic. birTvis diametri 10 -30 mk-ia, magram sokoebSi birTvebi ufro 
patarebia - 1 mk-mde. mosvenebis mdgomareobaSi birTvi erTgvarovania da masSi 
1-dan 4 -mde birTvakia.  birTvi Cveulebriv mdebareobs ujredis centralur 
nawilSi. Mmisi ZiriTadi funqcia STamomavlobiTi informaciis Senaxva da 
ganaxlebaa. is akontrolebs ujredSi nivTierebaTa cvlasa da sxva 
organoebis muSaobas.  
   birTvis qimiuri Semadgenloba aseTia: mSrali nivTierebebis 70 -96%-s 
cilebi Seadgenen. cilebSi Warb jgufs nukleoproteidebi warmoadgenen 
(cilebi, romlebic dakavSirebulni aria n nukleinis mJavebTan _ 
dezoqsiribonukleinis da sainformacio ribonukleinis mJava); mSrali 
nivTierebebis 10 -20%-s lipidebi Seadgenen. lipidebi warmodgenilia 
fosfolipidebis saxiT, romlebic fosformJavas Seicaven.  
   birTvis garsi Sedgeba ori membranisgan. aq vs mravalricxovani fora, 
romelTa saSualebiTac xdeba nivTierebaTa cvla birTvsa da citoplazmas 
Soris.  
 Q qromosomebi . yvela saxis mcenares qromosomTa gansazRvruli ricxvi aqvs. 
somatur ujredSi, e.i. ujredSi, romelic gamravlebas ar emsaxureba, 
qromosomebis or magi ricxvia da formiTac dawyvilebulebi arian, amas 
qromosomebis diploiduri ricxvi ewodeba.  
   qromosomebi Sedgeba ZiriTadad dnm -sagan, romelic axorcielebs 
genetikuri informaciis Senaxvasa da realizacias. Uujredis dayofis 
procesSi qromosomebi ormagdebian da gadadian Svilobil ujredSi, riTac 
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uzrunvelyofen memkvidreobiTi informaciis stabilurobas da gadacemas 
Semdeg TaobebSi.  
   birTvaki metad mkvrivi sxeulia, naxevrad myari. bioqimiurad igi 
robonukleinis mJavis maRal koncentracias Seicavs, rac 
fosforoproteide bTan aris dakavSirebuli.  formiT birTvaki SeiZleba iyos 
sferuli an sxva formis. birTvakis zoma ujredis funqcionalur 
mdgomareobazea damokidebuli. birTvakSi warmoiSveba ribosomebi da aqedan 
isini citoplazmis sxvadasxva nawilebSi gadadian.  
 
Uujredis gayofa -gamravleba  
 
U ujredi gayofiT mravldeba. ujredis dayofis ori ZiriTadi wesia: 
pirdapiri - amitozuri da arapirdapiri _ mitozuri, romelic Tavis mxriv 
orgvaria - kariokinezuli da meiozuri.  
A ujredis pirdapiri gayofa, anu amitozi _ es ujredis pirdapiri dayofaa, 
ro melic ar aris dakavSirebuli romelime fazis gavlasTan. is xasiaTdeba 
birTvis gadasvliT, zogjer citoplazmis dayofis gareSec. amitozi yvelaze 
xSirad axasiaTebs umdables mcenareebs an umaRlesi mcenaris avadmyof, 
gadagvarebul ujredebs. igi SemdegSi mdgomareobs:  deda ujredis birTvi Sua 
welSi Seviwrovdeba, Seviwroebul adgilze birTvi iyofa, rasac ujredis 
gayofac mohyveba. aseTi wesiT, deda ujredidan ori Svileuli ujredi 
warmoiSoba.  magaliTad, amitozis gziT, SeiZleba izrdebodes endospermis 
ujredebis raodenoba TeslSi . 
M  ujredis kariokinezuli anu mitozuri gayofa. gayofis es wesi umaRlesi 
mcenaris  Semadgenel ujredebs axasiaTebs.  
   ujredis kariokinezuli gayofa rTulia - iwyeba birTvSi rTuli 
gardaqmnebiT da mimdinareobs fazebad.  
   kariokinezis fazebi Semdegia: 1. profa za; 2. metafaza; 3. anafaza; 4. 
telofaza.  gayofamde ujredis mdgomareobas interfaza an interkinezi 
ewodeba. 
    interfazaSi birTvi Cveulebrivi formisaa da erTgvarovani, homogenuri 
agebuleba aqvs. birTvSi erTi an ramdenime birTvakia. am dros ujredSi xdeba 
r Tuli bioqimiuri procesi - dnm-is gaormageba, martivi cilebis sinTezi, rac 
mitozisTvis aucilebelia.  
   mitozi ujredis dayofis ZiriTadi saxea, romlis drosac qromosomebi 
ormagdeba da Semdeg ATanabrad nawildeba or Svilobil ujredSi. TiToeuli 
ujredi miiRebs qrom osomebisa da genebis  igive Semadgenlobas, rogoric 
hqonda sawyis deda ujreds.  
M  meiozi anu ujredis reduqciuli gayofa. meiozi ujredis gayofis 
gansakuTrebuli wesia, romelic umaRles mcenareTa mxolod im ujredebSi 
xdeba, romlebic sporebs warmoqmnian. meiozis T avisebureba isaa, rom erTi 
deda ujredidan oTxi Svileuli ujredi warmoiqmneba, qromosomebis 
ganaxevrebuli _ hiploiduri ricxviT.  
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mcenareTa organoebi  
M mcenare rTuli cocxali organizmia, romelsac gaaCnia 
urTierTdakavSirebuli da funqcionalurad SeTavsebuli o rganoebi.  
asxvaveben vegetatiur da generaciul organoebs. vegetatiuri organoebi 
(fesvi, Rero, foToli) emsaxureba mcenaris zrda -ganviTarebas. generaciuli 
organoebi (yvavili, nayofi, Tesli) ganapirobeben mcenaris  gamravlebas.  
   fesvi ZiriTadi vegetatiuri o rganoa; igi ganuviTardaT mxolod umaRles 
mcenareebs, xmeleTze gadmosaxlebasa da axal pirobebTan Sesagueblad, aseve 
sxeulis danawevrebasTan dakavSirebiT.  
   fesvis funqcias Seadgens mcenaris momarageba niadagidan wyliT, 
mineraluri sakvebiT da misi damagreba niadagSi. saxecvlilebasTan 
dakavSirebiT fesvi mraval sxva daniSnulebasac asrulebs.  
   arsebobs mTavari, gverdiTi da damatebiTi fesvebi. MmTavari fesvi 
Canasaxovani fesvis zrdiT da ganviTarebiT warmoiqmneba. gverdiTi fesvebi 
fesvis Sinagani qsovilisgan viTa rdeba da mTavari fesvis gantotvaa. 
asxvaveben pirveli, meore, mesame da Semdegi rigis gverdiT  fesvebs.  
    damatebiTi fesvebi warmoiqmnebian Reroebidan da zogjer  mcenaris 
foTlebidanac. agebulebiT da funqciiT  damatebiTi fesvebi iseTivea, 
rogoric mTavari da gverdiTi fesvebi.  
   formis mixedviT arsebobs fesvis Semdegi ZiriTadi tipebi: mTavarRerZiani, 
funja da Zafnairi.  
   mTavarRerZian fesvTa sistema Semdegnairad warmoiqmneba - Teslis 
gajirjvebis Semdeg, pirvelad, TeslSi arsebuli fesvis Canasaxi iwyebs 
ganviTarebas. igi Teslis kanidan Teslis Rivis saxiT, gareT gamodis.  
rogori mdebareobac ar unda hqondes Tesls da fesvis Rivs, igi aucileblad 
mimarTulebas niadagisken aiRebs. Sveulad mozardi fesvi iwyebs datotvas; 
totebi Tavis mxriv kidev itotebian da warmoiqmn eba pirveli, meore, mesame da 
Semdgomi rigis fesvebi. Canasaxidan warmoqmnili fesvi simsxoTi gansxvavdeba 
gverdiTi fesvebisagan. aseT fesvs mTavarRerZiani fesvi hqvia. igi uviTardebaT 
orlebnian mcenareebs.  
   funja fesvTa sistemis warmoqmna sxvanairad mimd inareobs. Teslidan 
gamosuli fesvis Rivi male kvdeba da mis nacvlad Tanabari simsxos, 
damatebiTi fesvebi viTardeba. ase warmoqmnili fesvi Zalian hgavs samxatvro 
funjs, ris gamoc mas funja fesvi uwodes. funja fesvi aqvT erTlebnianebs, 
magaliTad marcvlovnebs:  simindi, xorbali, qeri da a.S.  
  Zafnairi fesvi ZafiviT wvrili da datotvili fesvia, uviTardeba xanmokle 
sicocxlis mqone mcenareebs _ efemerebs, romlebic mxolod 2,5 Tves 
cocxloben da gazafxulze yvela mcenareze adre aRmocendebian (JunJruko).  
    Rerosgan fe svi Semdegi morfologiuri niSnebiT gansxvavdeba: igi 
reducirebul foTlebsac ki ar iviTarebs (gamonaklis mcenareebs Tu ar 
miviRebT mxedvelobaSi), fesvze arc kvirtebia, xolo misi wveri SaliTiT aris 
dafaruli.  
   fesvis ganviTarebis simZlavre niadagSi Zalian did ia. fesvebis mier 
dakavebuli sivrce mravaljer aRemateba varjis mier haerSi dakavebul 
sivrces. arian mcenareebi, romelTac metad Rrma fesvTa sistema uviTardebaT; 
cercvekala, romelic gvalviani velebisa da udabnoebis binadaria da 
miwiszeda nawilebi 50 sm simaR leze uviTardeba - msubuq niadagebSi, fesvebs 
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20 m siRrmeze iviTarebs. abzinda, romelic 60 -120 sm simaRlis izrdeba, 
fesvebs 3,5 sm siRrmeze iviTarebs. kombostos fesvi siRrmiT 1,5 m -ze Cadis, 
ganze ki 1 -1,2 m diametris manZilze vrceldeba.  balaxebis fesvebis  masa 
xSirad imdenia, ramdenic miwiszeda, an masze meti.  
   sainteresoa vicodeT, Tu ras udris fesvis Semwovi zedapiri. magaliTad, 
xorblis yvela fesvis zedapiri udris 4,16 m 2-s, aqedan Semwov zedapirze 
mxolod 1 m 2 modis. saqme imaSia, rom fesvi mTel Tavis siRrmeze ki ar iwovs 
xsnarebs, aramed mxolod Semwov zonaSi.  
   fesvis Semwovi anu bewvebiani zona. fesvis am nawilSi mfarav qsovils - 
kanis ujredebs gamonazardi bewvebi aqvT. Semwovi zona ramodenime 
milimetriT an santimetriT ganisazRvreba.  
  fesvis bewvebi , osmosuri wnevisa da ujredis Semwovi Zalis gavleniT, 
niadagidan wyalxsnars iwoven da amiT mcenares amarageben. balaxovani 
mcenareebis fesvis bewvebi ufro grZelia, vidre xeebis.  

    fesvis absoluturi siRrmis garda, arCeven fesvis samuSao siRrmes, e.i. 
siR rmes, sanamdec aRwevs niadagSi fesvebis umetesi nawili.  
   fesvTa sistemis simZlavre da zrda damokidebulia garemo pirobebze da 
mcenaris memkvidrul bunebaze. garemo pirobebidan didi mniSvneloba aqvs 
niadagis fizikur -qimiur Tvisebebs, simkvrives, sifxvieres,  niadagis meqanikur 
Semadgenlobas, teniTa da sakvebiT uzrunvelyofas, siTbos da sxva. zrdis 
dros fesvi iqiT ufro iswrafvis da intensiurad izrdeba, saiTac misTvis 
Sesaferisi optimaluri pirobebia. fesvis zrdis simZlavreze memkvidrul 
bunebasac didi mniSvneloba  aqvs, Tumca memkvidruli susti fesvi garemo 
pirobebis xelovnuri gaumjobesebiT SeiZleba mZlavr fesvad gardaiqmnas.  
   zrdis xasiaTis, niadagSi misi siRrmis da horizontalurad zrdis 
intensivobis mixedviT, fesvis sistemis tipebi sqematurad SegviZlia sam 
ZiriT ad tips mivakuTvnoT:  
1. Rrmad mzardi fesvi, rodesac mTavari da gverdiTi fesvebi niadagSi 

siRrmiT izrdeba.  
2. horizontalurad mzardi fesvi. aseT SemTxvevaSi, mTavari fesvi kvdeba, 
gverdiTi da damatebiTi fesvebi ki horizontalurad izrdeba.  

 3. Sualeduri tipis _ ufro mizanSewonili da xelsayreli, radgan is iWers 
niadagis did moculobas da ukeT iyenebs mas.  
    fesvis zone bi. rogorc agebulebiT, ise funqciis SesrulebiTac fesvi 
mTel sigrZeze gansxvavebuli zonebisgan Sedgeba. rogorc mTavari, ise yvela 
danarCeni fesvebis  wveri mkvrivi agebulebis qsoviliT _ fariT anu SaliTiT 
aris dafaruli.  
     fari (SaliTa) fesvis pirvel zonas Seadgens. fari saTiTesaviT aris 
wamocmuli meore zonaze, romelsac Canasaxovani zona ewodeba. aq pirveladi 
warmomSobi qsovilia _ pirveladi meristema.  misi nazi, axalgazrda ujredebi 
sicocxlis manZilze inarCuneben gayofis unars - iyofian, mravldebian da 
dasawyiss aZleven fesvis yvela qsovils. swored aqedan eZleva dasawyisi 
fesvis zrdas. amitomaa, rom fesvi wveriT izrdeba da yvelaze norCi da 
axalgazrda na wilebi wveroSi aqvs.  
   zrdis zona . meristemis mier axladwarmoqmnili ujredebis daWimva_ zrda 
fesvis am nawilSi xdeba. amitom, fesvis zrda yvelaze metad aq SeiniSneba.  
amaSi advilad davrwmundebiT, Tu fesvis Rivs tuSiT Tanabar nawilebad 
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davyofT. ramdenime x nis Semdeg danayofebi yvelaze metad  Canasaxovani 
zonis zemoT dagrZeldeba, rac am nawilis zrdaze migviTiTebs.  
 fesvis saxecvlilebani.  
   koJrebiani fesvi. parkosani mcenaris fesvebze saxldebian e. w. koJris 
baqteriebi. isini jer parazitul cxovrebas ewevia n, Semdeg amgvar cxovrebas 
Tavs anebeben da iwyeben atmosferodan Tavisufali azotis SeTvisebas, 
romliTac amarageben parkosan mcenareebsac. baqteriebis cxovelqmedebis 
Sedegad, fesvebze Semsxvilebebi Cndeba, rasac koJrebs uwodeben. amrigad, 
koJrebiani fexi si mbiozuri fesvia, sadac koJris baqteria da parkosani 
mcenare Tanacxovrobs.   
   koJris baqteriebis daxmarebiT parkosnebi azotiT uxvad maragdebian, ris 
gamoc isini cilebiT mdidarni arian. cilebis didi raodenobis Semcvelobis 
gamo, parkosnebi Zvirfasi sasursaT o da sakvebi kulturebia da cxovelTa 
kvebaSi pirvelxarisxovani mniSvneloba aqvs. didia parkosnebis 
agroteqnikuri mniSvnelobac, radgan isini niadagSi sakmao raodenobiT 
toveben azots, riTac amaRleben niadagis nayofierebas da saukeTeso 
winamorbedebs warmoadgen en yvela kulturisTvis.  
   sokofesva _ mikoriZa. sokofesva saxecvlili simbiozuri fesvia. is 
uviTardeba iseT mwvane mcenareebs, romelTac fesvebze Semwovi bususebi ara 
aqvT da amitom, niadagidan wylis Sewova uZneldebaT. sokofesva aqvT: 
mkvrivbuCqovan marcvlov an balaxebs, wiwvianebs, muxas da sxva. rodesac soko 
dasaxldeba mwvane mcenaris fesvebze, sokos hifebad_Zafebad datotvili 
sxeuli, mTeli zedapiriT iwovs niadagidan wyalxsnars da awodebs mwvane 
mcenares. mwvane mcenare miwodebul wyals gzavnis foTlebSi, sadac  xdeba 
fotosinTezi da wamoqmnil organul naerTebs iyenebs TviTon da 
asargeblebs sokosac. ase myardeba simbiozi uqlorofilo sokosa da 
qlorofilian, mwvane mcenares Soris.  
    mkvebavi anu sakveb nivTierebaTa damgrovebeli fesvi. mkvebavi fesvebi 
aqvs: Warxals, stafilos, Talgamuras da sxva orwlian mcenareebs. 
sicocxlis pirvel wels orwliani mcenareebi fesvs imsxvileben, sadac 
samarago nivTierebebs agroveben, meore gazafxulze sayvavile Rero adre 
viTardeba fesvSi dagrovili sakvebi maragis xarjze. sayvavile Rero 
yvavilobs da Teslsa da nayofs iZleva.  
   parazituli fesvi. parazituli fesvi sawovrad an haustoriumadaa 
gadaqceuli. igi uviTardeba parazit mcenareebs, e.i. iseTebs, romlebsac 
daukargavT foTolic, qlorofilic da fotosinTezis unaric. amitom, 
sakvebad isini mza orga nul nivTierebebs iTxoven, romelTac sxva 
mcenareebidan iReben. paraziti mcenare emagreba mwvane mcenares, Tavis 
saxecvlil fesvebs _ sawovrebs aTavsebs mwvane mcenaris lafanSi da 
sacriani milebidan iwovs organul sakvebs. arseboben Reroze moparazite 
(abreSuma) da fesvze moparazite mcenareebi (kelaptara).  
   parazituli fesvi aqvs fiTrsac. zamTarSi is xSirad gvxvdeba 
foTlebgaZarcvul xeebze, mwvane buCqebis saxiT.  
    misamagrebeli fesvi axasiaTebs xviara Reros mqone maradmwvane mcenares 
_ suros. suros wvrili Rer o aqvs, romelsac sworad dgoma ar SeuZlia. 
amitom, sxva mcenares an sagans emagreba. xeze dayrdnobis simtkicisTvis mas 
gamoumuSavda misamagrebeli fesvebi, romlebic kvebas ar emsaxureba. 
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niadagidan sakvebi xsnaris SewovisTvis suros Cveulebrivi fesvebi aqvs 
niadagSi.  

    foToli  mcenaris is ZiriTadi organoa, romelic Reroze garkveuli wesiT 
aris ganlagebuli. foToli yvela umaRlesi mcenaris damaxasiaTebeli 
organoa, romlis ZiriTadi funqcia fotosinTezisa da transpiraciis 
procesia.  
   foToli, ise rogorc fesvi da Rero , TeslSia Casaxuli da Teslis 
gaRivebisTanave viTardeba. Teslidan ganviTarebuli pirveli foTlebis 
Semdeg, Semdgomi wyebis foTlebi kvirtSi Casaxul zrdis konusSi 
warmoiqmneba. zrdis konusze foTlebis Canasaxi borcvebis saxiTaa.  
   foToli Sedgeba firfitisa da yu nwisagan. foTlis mTavari nawili 
firfitaa, romelSic mcenaris sasicocxlo procesebi mimdinareobs.     
xSirad foTlebi Reroze yunwiT aris mimagrebuli. yunwi xels uwyobs mzis 
mimarT foTlebis ukeT ganlagebas.  yunwi foTlis fuZis Seviwroebuli 
nawilia da aseT foTol s yunwiani foToli ewodeba. zogjer foTols yunwi 
ar uviTardeba, maSin SeiZleba foToli iyos mjdomare an mizrdili, xalTiani 
an Reromxvevia da gaCvretili.  
   xalTiani ewodeba iseT foTols, romlis qveda nawili gamsxvilebuli an  
gabrtyelebulia, formiT metwilad mil isebria da Reros exveva. am nawils 
xalTa ewodeba, xolo zeda Tavisufal nawils _ firfita. xalTisa da 
firfitis sazRvarze, SigniTa mxridan, xSirad sifrifanisebri an bewvisebri 
gamonazardi _ ena (enaki) viTardeba.  
   foTlis xalTa Reros muxlebisa da muxlTaSorise bis safarvelia. 
xalTiani foTlebi enakiT umetesad marcvlovnebs axasiaTebT, xolo 
gabrtyelebuli xalTiani foTlebi qolgosnebs uviTardebaT.  
  foToli ori tipisaa: martivi da rTuli. martivi foToli iseTi foTolia, 
romelsac yunwze erTi firfita uviTardeba. rTuli foTol i ki iseTi 
foTolia, romelic mTavar yunwze ramdenime firfitas iviTarebs. am firfitas 
foTolaki ewodeba.  
   rTul foTols miekuTvneba: frTisebrrTuli, TaTisebrrTuli da 
samyurasebrrTuli foTlebi.  
   mcenareTa garkveuli jgufis warmomadgenlebs Reroze an totebze 
uviT ardebaT sxvadasxva formis foTlebi; isini erTmaneTisgan 
morfologiurad gansxvavdebian. am movlenas nairfoTlianoba anu 
heterofilia ewodeba. nairfoTlianoba axasiaTebs rogorc xmeleTis, ise 
wylis mcenareebs. mag. TuTas qveda wyeba foTlebi danakvTuli aqvs, zeda 
wyeba foTlebi ki - kidemTliani.  
    firfita, rogorc foTlis mTavari nawili, metad mravalferovania: 
formiT, zomiT, xnovanebiT, simetriiT, misi ZiriTadi nawilebis _ fuZis 
wveris, kideebis, ZarRvebisa da Sebusvis TaviseburebebiT.  
    martivi da rTuli foTlis foT olakebi formiT mravalgvaria. maT Soris 
ZiriTadi formebia: nebismieri anu wiwvi, romelic wiwvovnebs axasiaTebs 
(fiWvi, naZvi), xazuri (xorbali), lancetisebri (tirifi), mogrZo elifsuri 
(wyavi), momrgvalo (verxvi), kvercxisebri (wifeli), gulisebri (cacxvi), 
T irkmlisebri (iudas xe), isrisebri (isari), farisebri (dedoflis yvavili), 
Subisebri (Rolo), rombisebri (ofi) da sxva. am ZiriTad formebs Soris 
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gardamavali formebic gamoirCevian, magaliTad viwro da ganieri 
lancetisebri, ukulancetisebri da a. S.  
   Tu foTlebi s xnovaneba erTi savegetacio periodiT ganisazRvreba, maSin es 
foTlebi cviva da aseT mcenareebs foTolcvenia mcenareebi ewodeba. Tumca 
bunebaSi farTod moipoveba mcenareebi, romelTa foTlebis sicocxlis 
xangrZlivoba erT vegetacias da met periods aWarbebs. aseTi  foTlebi 
uviTardebaT maradmwvane mcenareebs. maradmwvaneoba SedarebiTia, vinaidan es 
foTlebi morigeobiT cviva, xolo maT nacvlad, aseve morigeobiT, foTlebis 
axali wyeba  viTardeba.  
    kideebis mixedviT foTlebi ramdenime jgufad iyofa.  
   kidemTliania foToli , romlis kideebi srulad ar aris amokveTili. 
zogierTi foTlis kide zogjer odnav aris amokveTili; miuxedavad amisa, 
aseT foTlebs mainc mTliani foTlebi ewodeba.  
    kbilebiani. Tu foTlis kideebi soliviTaa amokveTili da amokveTilis 
orive wveri maxvilia, kidekbi lebiania, anu foToli dakbilulia.  
    kideeklebiani. foToli zogjer isea dakbiluli, rom es kbilebi formiT 
eklebis msgavsia. aseT foTlebs kideeklebiani foToli ewodeba.  
 zeda, ufro xSirad ki qveda mxareze, foTols ZarRvebis saxiT kargad 
gamosaxuli gamtari koneb i aqvs. am ZarRvebis daniSnulebaa: 1) Rerodan 
foTolSida daumuSavebeli araorganuli nivTierebebis gadacema da foTlis 
mier gadamuSavebuli organuli nivTierebebis ukan gamotana, 2) foTlis 
rbilobis dacva sxvadasxva uaryofiTi faqtorebisgan, ris gamoc ZarRvebi 
foT lis ConCxs warmoadgenen.  
    cnobilia foTlis ZarRvis Semdegi tipebi: badisebri, frTisebri, 
TaTisebri, paraleluri, rkalisebri, farisebri, diqotomiuri da sxva.  
    badisebri tipis foTols mTavari ZarRvi msxvili aqvs da kargad aris 
gamosaxuli, misi gverdiTi Z arRvebi ki SedarebiT wvrilia. badisebri 
daZarRvis dros, ZarRvebi badisebrad aris  daqsaqsuli da erTmaneTs 
uerTdeba.    
   frTisebrZarRviania foToli maSin, roca erT mTavar ZarRvs gverdiTi 
ZarRvebi aqvs da roca foTolSi ramdenime ZarRvi TaTiseburad viTardeba,  
xolo mTavari ZarRvi ar aris gamosaxuli.  
    xSirad foTolSi ramdenime Tanabari ZarRvi sigrZiT da simsxoTi 
erTmaneTis paraleluradaa ganlagebuli; aseTi foToli 
paralelurZarRviania.  
   rkalurZarRviania foToli, Tu rkalisebri ZarRvi foTlis fuZesTan da 
wverSi er TmaneTs uerTdeba.  
    farisebri daZarRvis dros, ZarRvebi foTolSi radiusis mixedviT arian 
ganlagebulni da TiTo radialuri ZarRvi pirveli da meore wyeba gverdiTi 
ZarRvebisgan Sedgeba da a. S.  
   diqtomiuri daZarRva axasiaTebs SiSvelTeslovnebs. is imaSi mdgoma reobs, 
rom foTlis fuZidan dawyebuli, yvela ZarRvi ramdenjerme orad iyofa.  
    badisebri, frTisebri, TaTisebri da farisebri daZarRvis tipebi ufro 
xSirad orlebniani mcenareebia. erTlebnianebs ki ufro paraleluri an 
rkaluri daZarRva axasiaTebs.  
    foToli, Tav isi konsistenciiT (Txelsifrifana, xeSeStyavisebri, 
sqelxorcovani da sxva mravali gardamavali formiT) metad mravalferovania. 
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zogjer foToli SiSvelia, xSirad mas qveda an zeda mxareze uviTardeba 
sxvadasxva saxis gamonazardi bewvebis (triqomebi) saxiT. bewvebi  epidermisis 
gamonazardebia. bewvebi foTlis damcav saSualebas warmoadgenen. bewvebiTaa 
gamowveuli foTlis sxvadasxvanairi Sebusva.  
 Sebusva SeiZleba iyos: abreSumisebri, xaverdisebri, xaoiani qeCisebri, 
banjgvliani, jirkvlovani da sxva.  
    foTlebi Reroze g arkveuli wesiT da TanmimdevrobiTaa ganlagebuli. 
Rerosa da totebze foTolganlageba Semdegi saxisaa: morigeobiTi, anu 
spiraluri; mopirdapire da rgoluri. mcenareTa umravlesobas Reros muxlze 
TiTo foToli uviTardeba da aseTi foTolganlageba morigeobiTi, anu 
spiral uria. morigeobiTi foTolganlagebis dros, foTlebis mimagrebis 
adgilebi an misi nawiburebi qvevidan zeviT pirobiTi ZafiT rom SevaerToT, 
spirali miiReba.  
   xSirad, muxlze erTmaneTis mopirdapire ori foToli viTardeba da 
mopirdapire foTolganlageba iqmneba. Tu Re ros muxlebze mopirdapire ori 
foToli erTmaneTis mimarT jvaredinadaa ganlagebuli, maSin aseTi 
foTolganlageba jvaredinmopirdapire iqneba.  
   mcenareTa sakmao jgufs aqvs rgoluri foTolganlageba, rodesac 3 an 
meti foToli erTi muxlis garSemo zis.  
   mcenareTa ga rkveul warmomadgenlebs erT Reroze da mis totebze SeiZleba 
morigeobiTi da mopirdapire foTolganlagebac hqondes.  
    foTlebis urTierTganlageba uSualo kavSirSia fotosinTezTan. rogorc 
wesi, foTlebi ise arian ganlagebuli, rom erTmaneTs ar Crdilaven, met 
sivrces iWeren da mzis sxivuri energiis STanTqmis met unars amJRavneben. 
foTlebis ganlagebis aseT wess mozaikuri foTolganlageba ewodeba.  
  foTlis saxecvlilebis erT -erTi farTod gavrcelebuli formaa ekali. 
eklebad SeiZleba gardaiqmnas mTlianad foTlis firfita. eklad q ceuli 
foTlis tipiur magaliTs warmoadgens kowaxuri, romlis kbilebi 2 -3-ad an 
metad aris gayofili. mTliani foTlidan ganviTarebuli ekali axasiaTebs 
agreTve xurtkmels.  
    farTod gavrcelebulia foTlisgan an misi nawilebisgan warmoqmnili, ama 
Tu im sayrdenze mce naris mosakidi anu misamagrebeli foTlebi _ ulvaSebi.  
   udabnos an kldovan adgilebSi, qvian da qviSian niadagebze dasaxlebuli 
mravali mcenare wylis did naklebobas ganicdis; wylis naklebobas es 
mcenareebi imiT eguebian, rom foTlebSi wyals igroveben da Zlier  susti 
transpiraciis gamo, SefardebiTi aorTqlebis procesic mcirdeba. am dros, 
foToli sqeli, xorcovani da wyliani xdeba. wyliani foTlis centralur 
nawilSi an orive epidermisis qveS, didi zomis ujredebisgan Semdgari wylis 
damgrovebeli qsovilia.  
    aseT foTle bSi, wylis damgrovebel qsovilTan erTad, bageebis mcire 
raodenobaa warmodgenili. im mcenareebs, romelTac wyliani an xorciani 
foTlebi uviTardebaT, wvniani anu sukulentebi ewodeba.  
    tipuri sukulenti mcenareebidan aRsaniSnavia: aloe, agava, kldisduma, 
funTu Sa da sxva.  
    bevr mcenareSi foTlis magivrobas gabrtyelebuli yunwi asrulebs. 
yunwis am saxecvlilebas filodiumi ewodeba. Tu normaluri foTlebis roli 
ZiriTadad avtotrofuli kvebiT ganisazRvreba, foTlebis saxecvlilebebis 
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dros zogjer adgili aqvs heterotroful_m za organuli masiT kvebas. am 
mxriv gansakuTrebiT aRsaniSnavia mweriWamia mcenareebis saxeSecvlili 
foTlebi. mweriWamia mcenareebi aRWurvili arian specialuri samarjvebiT, 
romelTa saSualebiTac, iWeren patara mwerebs da saTanado monelebis Semdeg, 
am organizmeb iT ikvebebian. mweriWamia mcenareebs ekuTvnis buStosana, 
drozera, buziWeria, nepentesi da sxva.  
    buStosana Cvens tbebsa da WaobebSi mocurave ufesvo mcenarea. mravaljer 
wvrilad gankveTili misi foTlebi aRWurvilia buStulebiT. buStulebi 
foTlis nakvTebis sax ecvlilebebs warmoadgens. am patara buStulebs erT 
mxares aqvs xvreli, romelic Signidan sarqveliT aris daxuruli. sxvadasxva  
mweri an mcire zomis cxoveluri organizmi sarqvelTan Sexebisas, 
buStulebSi emwyvdeva da zeviT veRar amodis, vinaidan sarqveli isev ixu reba. 
buStulebSi momwyvdeuli organizmebi TandaTanobiT ixrwneba da am gaxrwnil 
masas mcenare inelebs.  
   drozera Cvens torfian WaobebSi mozardi, mravlwliani mcenarea. misi 
rozeti Sekrebilia patara zomis foTlebiT, TanafoTlebiania. foTlebi 
zemodan dafarulia m owiTalo, Tavkombalisebri bewvebiT (jirkvlebiT). am 
bewvebis wveridan gamoiyofa webovani nivTiereba, romelzec advilad ewebeba 
mwerebi. miwebebuli mweri, cdilobs ra gaTavisuflebas, Tavisi moqmedebiT 
aRizianebs bewvebs, romlebic gars exvevian mwers. gamonayof i simJaveebis 
moqmedebiT, mweris daSlil sxeuls mcenare sakvebad iyenebs.  
    Rero . RerZuli savegetacio organoa, romelic akavSirebs  mcenaris kvebis 
or poluss _ fesvebs da foTlebs, uzrunvelyofs maT Soris sakvebi 
nivTierebebis mimocvlas. Rero, ise rogorc fe svi, Canasaxidan viTardeba; 
zrdis adreul periodSi mas totebi ara aqvs  da gverdebze warmaval rigze 
ganlagebul foTlebs iviTarebs. foTlis ubeebSi ki kvirti an kvirtebi 
sxedan; aseT Reros ylorti ewodeba.  
   ylortis im adgils, sadac foToli da kvirti zis, muxli  ewodeba, xolo 
muxlTaSoris mdebare nawils _ muxlTaSorisi.  
   ylortze ganlagebis mixedviT kvirtebi orgvaria: kenwris kvirti da 
gverdiTi kvirti. kvirtebi viTardeba agreTve mcenaris fesvebze, foTlebze, 
muxlTSorisebze da Reros sxva nawilebze.  
 K kvirti - es Canasaxovani Reroa, romelic Sedgeba damoklebuli Rerosa da  
Canasaxovani foTlebisgan. Ddamoklebuli Reros wverSi mdebareobs zrdis 
wertili. Mmisi ujredebis dayofis xarjze mcenaris Rero izrdeba  sigrZeSi 
da warmoqmnis sxva organoebs. Kkvirtebi arian vegetatiuri,  generaciuli da 
Sereuli.  
   kvirti garedan xSirad dafarulia foTlisebri warmoSobis mfaravi 
qerqlebiT, romlebic icaven kvirtis Sida nawils dazianebisgan. erTwlian 
balaxovan mcenareebs tipiuri mfaravi qerqlebi ara aqvT, isini mwvane, nazi 
foTlebiT arian dafar ulni. kvirtis Sida, centraluri nawilis Reros 
Canasaxi aqvs da wveriT bolovdeba. es wveri konusisebri moyvanilobisaa da 
mas zrdis konusi ewodeba; zogjer zrdis konusi sxvadasxvanairia:  brtyeli, 
Cazneqili, sferuli da sxva.  
   Reroze ganlagebis mixedviT, kenw erosa da gverdiTi kvirtebis garda, 
mcenareebs uviTardebaT mozamTre, mZinara, damatebiTi da Cekia kvirtebi.   
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   sivrceSi ganlagebis mixedviT asxvaveben ganviTarebuli Reroebis Semdeg 
tipebs: swormdgomi, dawvenili, mcocavi da a.S.  
    Reros forma umetesad ci lindrulia, romelic mcenareTa 
umetesobisTvisaa damaxasiaTebeli. xSirad gvxvdeba waxnagovani, 
samwaxnagovani, oTxwaxnagovani, mravalwaxnagovani Reroebi.  
    Reros zoma metad gansxvavebulia, rogorc simaRliT da sigrZiT, ise 
sisqiT da siganiT.  
   Reros an ylor tebis mixedviT mcenareebi Semdeg sasicocxlo formebad 
iyofa: xeebad, buCqebad, naxevrad buCqebad da balaxebad.  
   xe iseTi formaa, romelsac 5 -6 m-dan dawyebuli ramdenime aTeuli metris 
Rero uviTardeba. mTavari Rero mravalwliania da misi tanis zeda nawils 
Zli eri, sxvadasxva datotianebiT kargad ganviTarebuli varji (krona) aqvs.  
    buCqi iseTi mcenarea, romelTa Reros simaRle 2 -dan 6 -m-mde aRwevs. mas 
mTavari Rero kargad ara aqvs gamosaxuli, vinaidan Rero niadagis zedapirze 
itoteba.  
   naxevrad buCqebi miekuTvn eba iseTi mcenareebis formas, romelTac 1 da 1.5 
m-is zomis Rero uviTardebaT. Reros qveda nawili mravalwliania da uxevdeba, 
xolo zeda nawili vegetaciis bolos xmeba.  
   balaxi iseTi formis mcenarea, romelsac ramdenime sm -dan dawyebuli 
erTidan ori metris sima Rlemde susti, umerqno Rero aqvs. balaxovani 
mcenarea: 

1. erTwliani, romelic zrdisa da ganviTarebis mTel cikls gadis da 
amTavrebs erT savegetacio periodSi;  

2. orwliani, romelsac vegetaciis periodi axasiaTebs. vegetaciis pirvel 
wels mas fesvis yelTan, niadagis zem oT, foTlebis rozeti uviTardeba; 
xolo vegetaciis meore wels ki - Rero yvavilebiTa da nayofiT;  

3.  mravalwliani iseTi formaa, romelsac mravalwliani miwisqveSa 
fesvebi, fesvurebi, tuberebi da bolqvebi axasiaTebs. miwiszeda 
nawilebiT (ReroebiT da foTlebiT) isini erT wels amTavreben 
vegetacias_yvavilobas, Teslis ganviTarebas da nayofmsxmoiarobas.  

  bevr mcenares gverdiTi kvirtebidan mokle muxlTSorisebiT damoklebuli 
ylortebi uviTardebaT. aseT damoklebul ylortebs sigrZeSi neli zrda 
axasiaTebs.  damoklebuli ylortebi m ravali mcenarisTvis aris  
damaxasiaTebeli. damoklebuli ylortebia agreTve Warxlis, stafilos, 
furisulas, vardkaWkaWas mcenareTa foTlis rozeti. damoklebul ylortad 
iTvleba kombostos Tavic.  
   ufro metad damoklebuli an sxva saxis ylortis saxecvlilebebi, rac 
dakavSirebulia sxvadasxva funqciebis SesrulebasTan, cnobilia ylortis 
(Reros) metamorfozis saxelwodebiT. axal funqciebTan erTad icvleba maTi 
formac.  
    Reros metamorfozi orgvaria: miwiszeda da miwisqveSa.  
   miwisqveSa Reros saxecvlilebebs ekuTvnis: fesvura, tuberi (gorgli) da 
bolqvi.  
    fesvura miwiqveSa Reroa, romlis daniSnulebaa: 1) uaryofiT pirobebTan 
Segueba, 2) vegetaciuri gamravleba da 3) zogjer sazrdo nivTierebaTa 
dagrovebac.  
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   fesvura dafarulia qerqlebiT. qerqlebi foTlis saxecvlilebaa. am 
qerqlebis ubeSi kvirtebi viTardeba. fesvura, fesvisgan gansxvavebiT, 
iviTarebs foTlebs da wesierad ganlagebul kvirtebs. formiT fesvura 
Tasmisebria, wvrili da grZeli. fesvura niadagis sxvadasxva siRrmezea 
garTxmuli, rac fesvuriani mcenareebisa da niadagis Tavisebureb azea 
damokidebuli.  

    
1 2 

 fesvTa saxeebi: 1) RerZula fesvi,  2) funja fesvTa sisitema  
 
 
 fesvuris zrda da zrdis Semdeg miwiszeda ylortebis warmoqmna ornairia: 
pirvel SemTxvevaSi erT -erTi toti ufro mZlavrad viTardeba, gverdze 
gadawevs meores, romelic gada iqceva gverdiT totad da iRebs mTavari RerZis 
mimarTulebas; miiReba erTi mTavari RerZi da monoploidurs emsgavseba. aseT 
fesvuras monoploiduri ewodeba.  
   meore SemTxvevaSi, mTavari RerZi wyvets zrdas an gadaixreba gverdze; mis 
magivrobas asrulebs wveris qve viT warmoqmnili gverdiTi toti, romelic 
izrdeba mTavari RerZis mimarTulebiT. amis Semdeg es totic wyvets zrdas an 
gverdze gadaiweva, mas cvlis axali gverdiTi toti da a. S. aseT fesvuras 
simpoduri ewodeba.  
   zogierTi miwisqveSa ylorti sazrdo nivTierebaTa sa Tavsos daniSnulebiT 
viTardeba da vegetaciur gamravlebasac emsaxureba. aseTia magaliTad,  
tuberi anu gorgli. tuberi lebnisqveSa muxlis gamsxvilebis Sedegad 
warmoiqmneba an lebnisqveSa muxlTan axlomdebare fesvis nawilad viTardeba. 
lebnisqveSa muxlTan erTad, fesvidan warmoSobili tuberis magaliTebia: 
FWarxali, stafilo, Talgami. maT sxvanairad Zirxvenebs uwodeben.  
   tuberebi umetesad grZeli, horizontalurad ganlagebuli, miwisqveSa 
ylortebia, Tumca bevr mcenares tuberi miwiszeda savegetacio nawilze 
uviTardeba.  
    xSirad miwisqveSa grZel ylortebs, romelTac stolonebi ewodeba, 
gamsxvilebul boloebze tuberebi warmoeqmnebaT. aseTi warmoSobis tuberis 
tipiuri magaliTia kartofili.  
   tuberebze patara zomis qerqlisebri foTlebia, romlebic adre cviva da 
maT ubeebSi e.w. Tvle bis saxiT kvirtebi sxedan. tuberis TiToeul 
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CaRrmavebul adgilSi sam -sami kvirtia, zogjer metic. tuberebi warmoSobis 
mixedviT orgvaria: fesviseuli da Reroseuli.  
   fesvurasTan da tuberTan erTad, mravali mcenare iviTarebs rogorc 
miwisqveSa, ise miwiszeda Rero s saxecvlilebebs bolqvebis saxiT da maT 
bolqvian mcenareebs uwodeben.  
   bolqvi umetesad damaxasiaTebelia erTlebniani balaxovani 
mcenareebisTvis. bolqvs, gansakuTrebiT mSral pirobebSi, mozardi mcenareebi 
iviTareben da amdenad igi Reros iseTi saxecvlilebaa,  romelic garkveul 
Seguebas amJRavnebs uaryofiT saarsebo pirobebTan.     amave dros, bolqvi 
mcenaris vegetaciuri gamravlebis erT -erTi saSualebaa, zogjer ki sazrdo 
nivTierebebis damgrovebeli.  
   bolqvi Sedgeba zrdaSezRuduli da damoklebuli Rerosgan. mas bolqv is 
Ziri ewodeba.  
 bolqvis Zirze, qerqlis saxiT ganlagebulia ori wyeba foTlebi. erTi wyeba 
gareTa mSrali sifrifana foTlebi - bolqvis mfaravi qerqlia, xolo Sida 
xorcovani foTlebi warmoadgenen marag sazrdo nivTierebaTa saTavsos.  
   bolqvis centrSi oqros zrdis  konusia, romelic nazi, sifrifana 
foTlebiT aris dafaruli. am foTlebisgan meore wels, vegetaciis win, 
miwiszeda ylortis Cveulebrivi foTlebi viTardeba. es miwiszeda ylorti ki 
aseve vegetaciis meore wels warmoqmnilia bolqvis Ziris wveris kvirtidan, 
romlisgana c Semdeg axali mcenare warmoiSoba.  
    Sida borcvovani qerqlebis ubeebSi xSirad kvirtebi sxedan. am kvirtebis 
zrdis Sedegad, Svileuli patara zomis bolqvebi anu bolqvis kbilebi 
viTardeba. TviT bolqvis kbilebidan damatebiTi gverdiTi ylortebi 
warmoiqmneba. bolqvis Ziri didi raodenobiT ikeTebs damatebiT fesvebs, 
romelTa saSualebiTac igi niadags emagreba da niadagidan awvdis mcenares 
wyalsa da wyalSi gaxsnil mineralur nivTierebebs.  
   mravali mcenare dasamagrebeli nawilebis saxiT iviTarebs ulvaSebs, 
romlebic zog jer totebisagan an muxlTaSorisebisgan viTardeba. ulvaSebi 
axasiaTebs gogrisebrTa umravlesobas, vazs da sxva.  
   ulvaSebis saSualebiT zogierTi mcocavi liana sayrden substrats 
emagreba. 
    miwaze garTxmul an mwoliare Reroebs muxlebSi ylortebi uviTardebaT. 
aseTi ylortisgan mcenaris sxvadasxva misamagrebeli metamorfozuli nawili 
viTardeba. mokle muxlTaSorisian ylortebs lerwebi an larTxebi ewodeba. 
xolo, dagrZelebul muxlTaSorisian ylortebs _ pwkalebi. pwkaliani 
mcenareebia marwyvi, marwyvbalaxa, oSoSi da sxva.  
   yvavili  TesliT gamravlebis organoa, damoklebuli saxeSecvlili Reroa, 
romelsac Seswevs  damtvervis, ganayofierebis, Teslisa da nayofis 
warmoqmnis unari. Yyvavilis Semadgeneli nawilebisgan gansakuTrebuli 
mniSvneloba eniWeba mtvrianebsa da butkos, romelTa me SveobiTac xdeba 
yvavilis ganayofiereba. yvavili yvavilsafariTa da butkoTi mxolod 
farulTeslovnebs aqvT. yvavilis Semoklebul, gamsxvilebul Reros ewodeba 
yvavilsajdomi, xolo yvavilsajdomis qvemoT mdebare Reros nawils _ 
yvavilis yunwi.  
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    yvavilsajdomze yvavi lis yvela ZiriTadi nawilia ganlagebuli: 
yvavilsafari jamisa da gvirgvinis saxiT, agreTve generaciuli elementebi _ 
mtvrianebi da butko.  
   yvavilsajdomi sayvavile Reroze yunwiTaa mimagrebuli an zogjer 
mjdomarea, e.i. yunwi ara aqvs. yvavilsajdomi sami saxis aa: 1) brtyeli, 
romelic yvavilebis umravlesobas axasiaTebs; 2) amozneqili (baia, magnolia). 
3) Cazneqili yvavilsajdomi (askili).  
   yvavilis foToli ubeSi mjdomare kvirtidanaa warmoSobili. es foTolTa 
mfaravia, romelic zogjer yvavilis yunwze viTardeba da Tan ayvaviledi 
ewodeba. 
   jami. yvavilis gareTa wyeba FfoTlebia, romlebic gvirgvinTan erTad 
orpira yvavilsafars qmnis. misi daniSnulebaa yvavilis Sida, SedarebiT nazi 
nawilebis dacva, roca yvavili gauSlelia. jami umetesad mwvane ferisaa, 
zogjer ki Seferadebul i.  
   gvirgvini. jamis Semdegi Sida wyeba foTlebs warmoadgens da jamTan erTad 
yvavilsafars qmnis. gvirgvinis foTlebi, jamis foTlebTan SedarebiT, ufro 
nazi da sifrifanaa, amitom maT xSirad furclebs uwodeben.   
    mtvriana. mtvrianaTa kompleqss androceumi e wodeba. mtvriana Sedgeba: 
samtvreebisgan da mtvrianebis Zafisagan. mtvrianas Zafi xSirad viwro 
cilindruli formisaa, zogjer brtyeli da firfitnairia. mtvriana Zafebis 
daniSnuleba samtvreebisa da masSi momwifebuli marcvlebis gavrcelebaa, e.i. 
damtvervis xelis  Sewyobaa.  
   mtvrianebis ganlageba yvavilSi umetesad wriuli an spiraluria. mtvriana 
_ mamrobiTi yvavili, Zafis, samtvereebis da Suasabamisgan Sedgeba. samtvere 
ufro xSirad oria - or -or budiani. samtvereSi mtvris marcvlebi - 
mikrosporebi warmoiqmneba. mtv ris marcvlebi metad mcire zomisaa, sxvadasxva 
Seferilobis.  
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    butko . mas sxvanairad gineciumsac uwodeben, igi nayofis mdedrobiTi 
elementia. butko Sedgeba naskvis, svetisa da dingisgan. yvavilSi erTi an 
ramdenime butkoa.  
   naskvi butkos qveda, umet esad gamsxvilebuli nawilia. misi mdebareoba 
SeiZleba iyos zeda, Sua da qveda. naskvis es sami saxe mcenareTa sistematikis 
diagnostikuri niSania.  
   sveti butkos is Seviwroebuli nawilia, romelic atarebs samtvre mils 
naskvSi da Semdeg ki TeslkvirtSi. svetis  SigniT ramdenime nayofis 
foTlisgan warmoqmnili svetis milia, romelic  mTlianad an nawilobriv 
gamtari qsoviliTaa amovsebuli da xels uwyobs mtvris milis Cazrdas 
naskvSi.  
   dingi _ butkos kenweruli nawilia, romelzec damtvervis Semdeg mtvris 
marcvali xvdeba  da samtvre mili viTardeba. dingi sxvadasxva moyvanilobisaa: 
zogjer burTiviT mrgvalia,  zogjer ki grZeli, Zafnairi an gayofili. 
mweris, qaris an sxva saSualebiT gadatanili mtvris marcvlebis dasaWerad 
bewvebiTa da sxvadasxva gamonazardebiT aris dafaruli an lorwovan -
webovania. 
  naskvis SigniT erTi an ramdenime Teslkvirtia ganviTarebuli. Teslkvirti 
naskvSi yunwiT aris mimagrebuli.  
   yvavilebi gansxvavdeba yvavilsafaris mixedviTac. arseboben 
orpiryvavilsafariani da calpiryvavilsafariani, rodesac  marto jamia an 
mxolod gvirgvini; Tu mxolod gvirgvinia, mas gvirgvinisebri yvavilsafari 
hqvia; mxolod jamis arsebobis SemTxvevaSi _ jamisebri yvavilsafari. aseTi 
yvavilsafari aqvT nacarqaTamisebrTa ojaxis warmomadgenlebs (Warxali, 
ispanaxi). gvxvdeba uyvavilsafaro yvav ilebic, rogoric aqvT marcvlovanTa 
ojaxis warmomadgenlebs: xorbals, siminds. maTi yvavili jamsa da gvirgvins 
moklebulia, magram yvavili mfarav kilebSi zis.  
   simetriis mixedviT aris wesieri an aqtinomorfozuli, zigomorfozuli da 
asimetriuli yvavilebi. wesier  yvavilSi, yvavilis gvirgvinis furclebi 
erTnairia. amitom, isini simetriis sibrtyiT, mravali mimarTulebiT iyofa 
simetriul nawilebad. zigomorful yvavilSi gvirgvinis furclebi uTanabroa, 
magaliTad, lobios yvavilis gvirgvinSi erTi furceli didia, ori ufro 
patar a da meore ori kidev ufro patara, rac iwvevs mis zigomorfulobas.  
   asimetriul yvavilSi yvela wevri uTanabroa, amitom masze arc erTi 
simetriis sibrtye ar gaivleba.  
    yvavilebi gansxvavdeba sqesis mixedviTac. Tu yvavilSi mxolod butkoa 
ganviTarebuli, aseT i yvavili mdedrobiTia, xolo mtvrianebis ganviTarebis 
SemTxevevaSi ki _ mamrobiTi. mcenare, romlis yvavilebi orsqesiania, 
erTbiniani ewodeba. Tu yvavilebi calsqesiania, maSin orbiniani.  
    mravallebniani iseT mcenareebs ewodebaT, romlebsac aqvT rogorc 
orsq esiani, ise erTsqesiani yvavilebi, aseTebia: baRCeuli kulturebi 
gogrisebrTa ojaxidan.  
   yvaviledi . Tu ramdenime yvavili sayvavile Reroze jgufadaa ganlagebuli, 
vegetaciur foTlebs ar iviTarebs da aqvs mxolod mfaravi foTlebi, 
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yvaviledi ewodeba. bunebaSi yva viledi ufro xSiria, vidre yvavili, romelic 
sayvavile Reroze martoulad zis. yvaviledis biologiuri mniSvneloba 
Zalian didia. yvaviledad Sekrebili, patara, SeumCneveli yvavilebi 
mwerebisTvis SesamCnevi xdeba. mwerebi jvaredin damtvervas uwyoben xels.  
   yvavi ledis ori jgufi arsebobs: ganusazRvreli anu botrituli tipis 
yvaviledi (`botris~ berZnulad `mtevani~) da gansazRvruli anu cimozuri 
(`cim~ berZnulad `talRa~).  
   botrituli yvaviledis mTavari RerZi Zlieria da monopoduradaa 
datotianebuli. am tipis yvaviledebSi  ayvaveba qveda yvaviledidan iwyeba da 
bolos kenweruli yvavili iSleba.  
   cimozur yvaviledSi ayvaveba zeda yvavilidan iwyeba da sayvavile Reros 
zrda Cerdeba.  
   botruli yvaviledis saxeebia: TavTavi, mtevani, fari, qolga, kalTa, 
sagvela, rTuli TavTavi, rTul i qolga. rTuli iseT yvavileds ewodeba, 
romelTa yvavilebi datotvil yunwebze sxedan.  
   cimozur yvavilebs miekuTvneba: minixaziumi_erTsxiviani,  dixaziumi -
orsxiviani da pleioqaziumi_mravalsxiviani.  
    yvavili gamravlebas emsaxureba, amisTvis yvavili jer imt vereba, 
damtvervis Semdeg yvavilSi ganayofiereba xdeba, ris Sedegadac yvavilidan 
Tesli da nayofi warmoiqmneba, TesliT ki mcenare mravldeba.   
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 Tesli . Tesli warmoiSoba ormagi ganayofierebis Sedegad, e.i. Tesli aris 
ganayofierebis Semdeg ganviTar ebuli, saxeSecvlili Teslkvirti  
(megasporangiumi). Teslkvirtis ganayofierebis ASemdeg, jer meoreuli 
birTvis, xolo Semdeg ki kvercxujredis ramdenjerme dayofis gziT, 
viTardeba Tesli, ganayofierebuli meore birTvi mraval birTvad iyofa.  
   Tesli Seicavs momava li mcenaris fesvis, Reros da kvirtis Canasaxebs da 
sazrdos marags CanasaxisTvis.  
   Canasaxs warmoqmnis ganayofierebuli kvercxujredi (zigota), xolo 
nivTierebis damagrovebel qsovils (endosperms) ki meoreuli birTvi. 
endospermi ixarjeba Canasaxis Camosayalibe blad an Teslis gaRivebisas, 
Canasaxis mcenared ganviTarebisTvis.  
   Canasaxis orive mxareze ori borcvi warmoiqmneba. es ori borcvi 
(orlebnianebSi) viTardeba or lebnad, romelSic Canasaxia moqceuli. lebnebi 
orlebnianebSi foTliseuli warmoSobisaa da maT pirvel i foTlebi ewodeba. 
Teslis gaRivebis Semdeg, orlebnianebSi lebnebi niadagis zeviT, Reros 
miyvebian, asimilacias axdenen, riTac foTliseul bunebas amJRavneben. orive 
lebanSi sazrdo masalaa dagrovili Canasaxis gasaviTareblad.  
   mcenareebidan gamoyofen or did jgufs: erTlebnianebs da orlebnianebs. 
orlebnianebi saxeobaTa raodenobiTa da  gavrcelebiT bevrad sWarboben 
erTlebnianebs.  
   orlebniani mcenareebi ganvixiloT Teslis aRnagobis magaliTze. lobios 
Tesli. igi garedan kaniT aris dafaruli. rogori moyvanilobisac ar  unda 
iyos lobios Tesli, mainc ganirCeva misi ori mxare: erTi muclis mxare, 
sadac Wipia moTavsebuli, xolo meore misi sawinaaRmdego mxare - zurgis 
mxare, nawiburi. lobios Tesli zurgis mxridan dalbobis Semdeg or naxevrad 
iyofa. es naxevrebi lebnebia, romelTa  Sua mxare brtyelia, zeda ki 
amozneqili. am or lebans Soris Wipis areSi Canasaxia. Canasaxi Sedgeba 
Canasaxovani fesvis, Rerosa da erTi wyvili foTlisgan. lobios TeslSi 
sazrdo nivTierebis damgrovebeli qsovili_endospermi ar aris warmodgenili 
da sazrdo nivTie reba lebanSi viTardeba. aseTi Tesli uendospermoa.  
   erTlebniani Teslis aRnagoba ganvixiloT simindis Teslis magaliTze. 
simindis Tesli erTi lebnisgan Sedgeba. lebanSi sazrdo nivTiereba ar aris 
dagrovili. igi hyofs Teslis Canasaxs endospermisgan da mas fari ewodeba. 
Teslis qveda nawili Canasaxisgan Sedgeba (fesvis, Rerosa da Canasaxisgan), 
romlis zeda, didi nawilisgan satixriTaa gamoyofili. zeda nawilSi sazrdo 
nivTierebis damgrovebeli qsovili endospermia da amitom, aseTi Tesli 
endospermiania.  
   Teslis forma mravalgvaria: mrgvali, ovaluri, Tirkmlisebri, sferuli, 
mogrZo, elifsuri da sxva. bunebaSi sxvadasxva zomisa da wonis Teslia 
gavrcelebuli.  
   ganayofierebis Semdeg ganviTarebuli saxecvlili butko nayofia, e.i. is, 
rac naskvisgan Teslis momwifebasTan erTad v iTardeba.  
    nayofi Teslis safari da gamavrcelebeli mowyobilobaa. nayofis SeqmnaSi, 
naskvis garda yvavilis sxva nawilebic monawileoben, rogoricaa: 
yvavilsajdomi, yvavilsafari, butkos sveti da dingi, mtvriana da sxva, Tumca 
nayofis SeqmnaSi butkos nawilebi dan ZiriTadad naskvi iRebs monawileobas, 
iSviaTad sveti, xolo ufro iSviaTad dingi, romelic ganayofierebis Semdeg, 
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momwifebisas Wkneba da cviva. rodesac nayofis SeqmnaSi marto naskvi 
monawileobs, aseTi nayofi namdvili nayofia. naskvTan erTad Tu yvavilis sxv a 
nawilebic  (yvavilsajdomi, yvavilsafari) monawileoben, maSin warmoiSoba 
cru nayofi. xSirad yvavilSi erTi butkoa da misgan mxolod erTi nayofi 
warmoiqmneba, mas martivi nayofi ewodeba. rodesac yvavilSi ramdenime butkoa 
da TiToeuli butkodan TiTo nayofi viTa rdeba, maSin rTuli an nakrebi 
nayofi iqmneba. martivi da rTuli nayofi amavdroulad SeiZleba iyos 
namdvili da cru. magaliTad, kenkris nayofi martivia, magram Tu mis 
warmoSobaSi yvavilsajdomi an jamis foTlebi monawileoben, maSin nayofi 
cru kenkra iqneba.  
   nayofsafaris mixedviT nayofis umravlesoba or qvejgufad iyofa. wvniani 
an xorcovani iseTi nayofia, romlis nayofsafari umetesad meti an naklebi 
raodenobiT wvens Seicavs da uxsnadi (iSviaTad mSrali). wvniani nayofidan 
gamoirCeva kenkra da kurkiani nayofis tipe bi.  
   kenkra (mravalTesliani, iSviaTad erTTesliani) wvniani an xorcovani 
nayofia. kenkra zeda an qveda naskvisagan warmoiqmneba. kenkranayofs iviTarebs: 
kowaxuri, xurtkmeli, vazi, mocvi, pomidori, satacuri da a.S.  
   tipuri kenkra nayofidan calkea gamoyof ili kenkras msgavsi nayofi: 
vaSlura, romelTa nayofsafaris Sida, gansakuTrebiT Sua nawili (rbilobi) 
xorcovania da cru nayofs warmoadgens. vaSluras tipiuri magaliTebia: 
vaSli, msxali,  komSi da a. S.  
    nayofs zogjer egzokarpiumi (gareTa nawili, romelic tya visebria an 
Txeli kaniT aris dafaruli) gamagrebuli aqvs, misi xorcovani nawili 
naskvis kedlebis Sida Sreebisa da misi gamonazardebisgan iqmneba. nayofis  es 
forma gogrulas saxelwodebiTaa cnobili. gogrula nayofi gogras, nesvs, 
sazamTros, kitrs da sxv. axasi aTebs. 
   kenkrovani nayofis formisaa narinjula. narinjula iseTi kenkrovani 
nayofia, romelsac sxvadasxva nawilisgan Semdgari nayofsafari axasiaTebs. 
misi gareTa nawili _ egzokarpiumi sqeli tyavisebria, Sua _ mezokarpiumi 
SedarebiT Txeli da mSralia, xolo Si da _ endokarpiumi ki wvniani an 
xorcovania. narinjula nayofis mqone mcenarea: mandarini, limoni, forToxali 
da. a.S. 
    SedarebiT naklebad gavrcelebuli tipia kurkiana nayofebi. isini ufro 
xSirad erTTesliani nayofia. kurkianas nayofsafari Cveulebriv, xorcov ania, 
iSviaTad mSrali. kurkianebidan farTodaa gavrcelebuli: qliavi, bali, 
alubali, tyemali. gargari da a.S.  
    mSrali nayofi, iseTi nayofia, romelsac nayofsafari gamagrebuli, 
gaxevebuli an tyavisebri aqvs da wvens ar Seicavs. mSrali nayofi or jgufad 
iyofa : mSrali TviTxsnadi da mSrali uxsnadi. mSrali TviTxsnadi nayofi 
iseTi nayofia, romlis nayofsafari (perikarpiumi) momwifebis Semdeg ixsneba 
da SigniT arsebuli Tesli gadmoibneva; mSral TviTxsnad nayofs ekuTvnis: 
foTlura, parki, Woti da kolofi.  
    foTlura er Ti nayofis foTlisgan Semdgari erTbudiani nayofia. 
momwifebisas igi muclis nakerze ixsneba zevidan qveviT da umetesad 
mravalTesliania. foTlura nayofi baiasebrTa ojaxis mraval warmomadgenels 
axasiaTebs (iordaslami, xarisZira, sosani).  
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   parki, ise rogorc fo Tlura, erTi nayofis foTlisgan ganviTarebuli 
nayofia. misi gaxsna xdeba muclisa da zurgis nakeriT e. i. orive mxriT, ori 
sagduliT - zevidan qveviT; igi umeteswilad mravalTesliania. parki 
parkosanTa ojaxisTvis damaxasiaTebli nayofia.  
   Woti ori nayofis foTl isgan Semdgari ori an mravalTesliani nayofia da 
orbudiania. Sezrdili nayofis foTlisagan Seqmnili Teslebi tixaris 
wibozea or rigad ganlagebuli, ori sagduliT ixsneba qvevidan zeviT. nayofi 
grZeli da viwroa, magram zogjer sigrZe da sigane TiTqmis Tanabaria da  aseT 
nayofs Wotaki ewodeba. Woti da Wotaki jvarosanTa ojaxis tipiuri nayofia.  
   kolofi iseTi nayofia, romlis SeqmnaSi ori an ramdenime nayofis foToli 
monawileobs. igi erTi an mravalbudiani nayofia, xSirad mravalTesliani. 
kolofi sxvadasxvanairi formisaa d a metad gavrcelebuli nayofia. misi 
gaxsna sagdulebiT ramdenime gziT xdeba: saxuraviT (lencofa), xvrelebiT 
(yayaCo), napralebiT (lema) da kbilebiT (furisula). saxuravis moxsnis 
Sedegad Tesli TandaTan gamoifanteba.  
    mSrali uxsnadi nayofi  is jgufia, romel Ta gaxevebuli an gamagrebuli 
nayofsafari momwifebisas ar iSleba da umetesad arc Tesls Seicavs; mSrali 
uxsnadi nayofia: kakali, Teslura, marcvala da frTiana.  
   kakali iseTi mSrali, uxsnadi nayofia, romlis ufro sqeli an Txeli 
nayofsafari gamagrebuli an gaxe vebulia. kakali erTTesliani nayofia. 
Cveulebrivi kakali aqvs mag. Txils; kaklis tipis nayofs miekuTvneba muxis 
nayofi _ rko, wifela.  
   kakluWa _ kaklisebri anu wiladuri kakalia, erTi nayofis foTlisgan 
Semdgari erTi TesliT. kakluWas nayofsafari ufro tyavis ebria, vidre 
gaxevebuli, is laSqarasebrTa ojaxebis mcenareebs uviTardebaT.  
   Teslura ori nayofis foTlisagan Semdgari erTTesliani, mSrali uxsnadi 
nayofia. Tesluras tyavisebri nayofsafari akravs ise, rom TeslTan ar aris 
Sezrdili. Teslura rTulyvavilovnebisaT vis damaxasiaTebeli nayofia, 
xSirad mas zogierTi vardisebrnic iviTareben.  
    kaklisa da Teslura nayofs Soris gardamaval formas ekuTvnis marcvali 
da frTiana.  
    marcvali nayofis iseTi formaa, romlis nayofsafari mWidrodaa 
Sezrdili TeslTan. marcvali sami an  ramdenime nayofis foTlisaganaa 
ganviTarebuli. marcvala nayofi TiTqmis yvela marcvlovans axasiTebs.  
    frTiana kaklis an Tesluras nayofis iseTi formaa, romelsac tyavisebri 
an sifrifanisebri nayofsafari uviTardeba. mas nayofsafari frTisebr 
gamonazardad aqv s qceuli. frTiana kakali aqvs magaliTad arys, Telas, 
ifnas, ZeZvs.  
    zogierTi nayofi, ganayofierebis gareSe uTeslod viTardeba da aseT 
nayofs parTenokarpuli nayofi ewodeba. aseTi nayofi umTavresad kulturul 
mcenareebs axasiaTebT, rogoricaa vaSli, msxali, l eRvi, gogra, kitri.  
   Teslisa da nayofis gavrceleba. nayofidan gamoTavisuflebuli an 
nayofSive momwifebuli Tesli nayofTan erTad sxvadasxva gziT vrceldeba. 
maT gavrcelebas xels uwyobs Teslze an nayofze warmoqmnili 
gansakuTrebuli gamonazardebi _ bewvebis, ja grebis, frTebis, fexebis, 
eklebis da sxvaTa saxiT da nayofebis gareTa webovneba. gavrcelebis 
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ZiriTadi reagentebia: qari, wyali, frinvelebi, cxovelebi, mwerebi, adamianis 
gonivruli an aragonivruli Careva.  
      
mcenareTa gamravleba  
 
    gamravleba yvela coc xali organizmis,  maT Soris mcenaris Tvisebas 
warmoadgens. gamravleba imaSi mdgomareobs, rom erTi an ori individumidan 
ori (ujredis gayofiT gamravlebisas) an mravali organizmi warmoiSoba.  
   yvavilovani mcenareebi mravldebian ori gziT: sqesobrivad da 
vegetatiurad.  
    mcenareebSi farTodaa gavrcelebuli vegetaciuri organoebiT an misi 
nawilebiT gamravleba (aseTia Reros, fesvis nawilebiT da foTlebiT 
gamravleba). aseT gamravlebas vegetaciuri gamravleba ewodeba, rasac 
safuZvlad udevs mcenaris regeneraciis unari,  e.i. mcenareTa zogierTi 
nawilis Tviseba, misces sawyisi axal organizms. am gziT SesaZlebelia 
mravali xexilovani, buCqovani da balaxovani mcenaris gamravleba. A   
asxvaveben vegetaciuri gamravlebis Semdeg xerxebs: ulvaSebiT, gadawveniT, 
kalmebiT, fesvis am onayrebiT, bolqvebiT, tuberebiT, buCqis dayofiT, 
mynobiTéda a. S.  
    bunebrivi  saTibebisa da saZovrebis botanikuri Semadgenloba ar icvleba 
wlebis manZilze, imis miuxedavad, rom Zovebis gamo balaxs Teslis 
momwifebisa da CaTesvis saSualeba ar eZleva. saZo vrebis balaxnaris 
saxeobrivi mudmivoba maTi vegetaciuri gamravlebiT aixsneba. bunebriv  
balaxnarSi bevr saxeobas fesvurebi an bolqvebi uviTardeba, romliTac igi 
mravldeba (Svriela, mxoxavi Wanga).  
    mdelos balaxnars xSirad Zlier asarevlianebs fesvnayari s arevelebi. am 
mcenareebs mravalwlian fesvebze kvirtebi aqvT, saidanac miwiszeda amonayars 
iZlevian da aseTi gziT swrafad ikaveben did farTobs (nari).  
    gansakuTrebiT farTodaa gavrcelebuli vegetaciuri gamravleba mkacr 
bunebriv pirobebSi, rogorc cxel samxr eTSi, ise CrdiloeTis civ zonaSi, 
sadac mcenareTa vegetaciis periodi xanmoklea.  
    samxreTis zafxulis cxeli da gvalviani pirobebis gadasatanad bevr 
balaxovan mcenares velis da naxevarudabnos zonaSi, sicxeSi, miwiszeda 
nawilebi uxmeba da sicocxles bolqvebSi , fesvurebSi da mravalwlian 
fesvebSi inarCunebs. SemodgomiT, naleqebis mosvlis Semdeg, miwisqveda 
organoebis kvirtebi iRviZeben da miwiszeda amonayars iZlevian. aseT 
mravalwlian mcenareebs efemeroidebi hqvia.  
    saintereso vegetaciuri gamravleba aqvs bol qvian Tivaqasras, romelic 
Cvens mSral velebsa da naxevarudabnoebSia gavrcelebuli. am marcvlovani 
balaxis TavTavSi mtvrianebi da butko ar warmoiqmneba. yvavilis kilebi 
Tavisebur kvirtebad _ bolqvebad gardaiqmneba, romlebic amave mcenaris 
miwiszeda bolqvebs hgavs. TavTavis bolqvebi niadagze cviva da naleqebis 
mosvlisTanave axal mcenared viTardeba, ris gamoc bolqvian Tivaqasras 
cocxlad mSobs uwodeben.  
    bevri mcenare foTlebiTac mravldeba, magaliTad begonias, uzambaris ias 
da sxvebs, foTlis yunwze aqvT kvirte bi, saidanac axal foTlebs iviTareben.  
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    mcenareebi mravldebian gorglebiTac, aseTia Tero, jadvari da sxva. 
kartofilis gamravleba misi gorglebiT xdeba, Tumca igi Teslsac iviTarebs. 
kauCukis momcem mcenareebs (koksaRizi da TausaRizi) fesvis naWrebiT saTesi  
manqaniT Tesaven, e.i. vegetaciuri gamravlebiT mohyavT. saqme imaSia, rom am 
mcenareebs fesvebze damatebiTi kvirtebi aqvT da fesvs ise Wrian, rom naWers 
kvirtebi gahyves. fesvis kvirtiani nawilidan axali mcenare viTardeba.  
     vegetaciurad mravldeba agre Tve pitna da tarxuna, romlebic fesvurebs 
iviTareben.  
    nioris gamravleba soflis meurneobaSi bolqvis kbilebiT xdeba.  
     marwyvi vegetaciurad, pwkalebiT mravldeba. mas uviTardeba ylortis 
miwiszeda saxecvlileba _ pwkali, romelic fesviandeba da axal mcenar ed 
iwyebs ganviTarebas. aseTi gamravlebis gziT, erTi mcenaridan erT sezonze  
SeiZleba didi farTobi daifaros.  
    vazi, iseve rogorc vardi, kalmebiT mravldeba. SeiZleba vardi da bevri 
sxva mcenarec gadawveniT gamravldes. amisTvis, tots gadaxrian 
horizontalu rad da aTavseben winaswar gafxvierebuli niadagis amoRebul 
kvalSi. zemodan mas fxvier miwas waafareben da amagreben niadagSi. ramdenime 
xnis Semdeg toti dafesviandeba da miwis zemoT axal ylortebs amoiyris. amis 
Semdeg, axal amonayars deda mcenaridan moWrian  da igi damoukidebel 
mcenared iwyebs ganviTarebas.  
    vegetaciuri gamravlebis gansakuTrebuli saxeobaa mynoba -transplantacia.  
    mynoba imaSi mdgomareobs, rom roca erTi mcenaris nawils _ qsovils an 
organos, meore mcenareze gadanergaven, maT Soris xdeba Se xorceba da am ori 
komponentis urTierTzemoqmedebiT axali Tvisebis mqone totebi viTardeba.  
    mcenares, romelzec amynoben, saZire hqvia da romliTac amynoben _ 
sanamyene. saZired iyeneben gareul velur saxeebs, romelic Seguebulia 
adgilobriv pirobebs, sanamyen ed ki - kulturul, kargi Tvisebebis mqone 
mcenares, romlis Tvisebebic surT SesZinon velur mcenares.  
    sqesobivi gamravleba axasiaTebs yvela tipis mcenares, baqteriebisa da 
lurj -mwvane wyalmcenareebis garda.  
   yvavilovani mcenareebis sqesobrivi gamravleba  dakavSirebulia haploiduri 
mamrobiTi da mdedrobiTi ujredebis _ gametis warmoqmnasTan. calke arc 
erTi sqesis gametas erTmaneTTan Serwymis gareSe arseboba da miT ufro 
STamomavlobis warmoqmna ar SeuZlia. Ggametebis Serwymis Sedegad 
(ganayofiereba), Tvisobriva d axali diploiduri qromosomebis  mqone ujredi 
_ zigota warmoiqmneba, rac axal Taobas warmoqmnis.  
 Gganayofierebas win uswrebs damtverva _ mtvrianebidan mtvris gadatana 
butkoze. Aasxvaveben jvaredin damtvervas, rodesac mtveri mwerebis an qaris 
daxmarebiT da  TviTdamtverviT erTi mcenaridan gadadis meore mcenareze.  
   TviTmtveria mcenareebs miekuTvneba xorbali, qeri, Wvavi, barda, lobio da 
sxva.  
 

mcenareTa zrda da ganviTareba  
 

    mcenaris yvela vegetaciuri organo yalibdeba jer kidev Teslis 
Canasaxovan mdgomareobaSi. mcenaris aRmocenebisas pirvelad Cndeba Rivi, 
romelic miemarTeba vertikalurad, niadagis siRrmeSi, ramdenime xnis Semdeg 



 26 

ki Cndeba mcenaris aRmonaceni, romelic amodis niadagis zedapirze. P   
pirvel xanebSi aRmonacenebi iyeneben Teslis samarago nivTie rebebs, xolo 
dafesvianebis Semdeg, axalgazrda mcenareebi gadadian fesvur kvebaze, 
ayalibeben foTlebs da fotosinTezis xarjze warmoqmnian maTi zrda -
ganviTarebisTvis aucilebel organul nivTierebebs.  
 Mmcenareebs aqvT ganviTarebis - vegetatiuri da generaciuli o rganoebis 
warmoqmnis fazebi. Mmarcvlovnebs aqvT Semdegi fazebi: aRmoceneba, bartyoba, 
aRereba, daTavTaveba, yvaviloba, rZisebri simwife, cvilisebri simwife,  
sruli simwife.  
    sxva kulturebSi (magaliTad parkosnebi da wiwibura) asxvaveben Semdeg 
fazebs: a Rmoceneba, pirveli namdvili foTlis warmoqmna, Reros datotva, 
butonebis warmoqmna, yvaviloba, nayofis warmoqmna, Teslis momwifeba.  
    mcenareTa zrda -ganviTarebaze dakvirveba aucilebelia, raTa ukeT 
SeviswavloT maTi moTxovna garemo pirobebze da aqedan gamomd inare 
gavataroT Sesabamisi agroRonisZiebebi, romelTa saSualebiTac SeiZleba 
SevqmnaT mcenareTa ganviTarebisTvis xelsayreli pirobebi. amasTan erTad, 
gasaTvaliwinebelia, rom mcenareTa umetesoba vegetatiuri organoebis 
Camoyalibebas amTavrebs ganviTarebis  adre ul stadiaze. Aamitom, rac ufro 
optimaluri pirobebi aqvs am dros mcenareebs, miT metia maTi mosavlianoba.  
  
 
 
 

fotosinTezi da sunTqva  
 
   fotosinTezi mwvane mcenareebis umniSvnelovanesi sasicocxlo funqciaa, 
romlis Sedegic organuli naerTebis pirveladi sinTez ia. fotosinTezis 
warmarTvisaTvis erTdroulad aucilebelia sinaTlis wyaro, siTbo, wyali, 
naxSirorJangi (haeridan) da sakvebi elementebi (niadagidan). fotosinTezis 
arsi mdgomareobs imaSi, rom mzis sxivebis energiis moqmedebiT, romelic 
STainTqmeba foTlis qlorop lastebis mier, wyali iSleba. Aam dros 
warmoiqmneba Tavisufali Jangbadi, romelic gamoiyofa gare samyaroSi, xolo 
wyalbadi uerTdeba naxSirorJangs, aRadgens mas da Sedegad warmoiqmneba 
organuli naerTebi: naxSirwylebi, cilebi, mJavebi, vitaminebi, fitohormonebi  
da a.S. fotosinTezi rTuli, mravalsafexuriani procesia, romelic 
mimdinareobs mravalricxovani fermentebis monawileobiT.  
 O  organul nivTierebaTa warmoqmnasTan erTad mcenareSi mimdinareobs 
sapirispiro procesi _ sunTqva. DsunTqvas Tan sdevs organuli nivTiereb ebis 
xarjva, romelic sWirdeba mcenares niadagidan wylisa da sakvebi elementebis 
asaTviseblad da foTlebisTvis misawodeblad, zrdis procesis da sxva 
sasicocxlo funqciebis uzrunvelsayofad. sunTqvis dros mcenareebi 
STanTqaven Jangbads da gamoyofen naxirorJangs.  
     mcenareTa foTlebi STanTqaven fotosinTezurad aqtiuri sxivebis 80 -85%-
s, 80-710 nm sigrZis talRebiT. Mmzis speqtris am nawils ewodeba 
fotosinTezurad aqtiuri radiacia (far). sxivebi kargad STainTqmeba 
qloroplastebis mwvane pigmentiT _ qlorofiliT da gvev lineba 
fotosinTezis energetikul safuZvlad, Tumca fitosinTezze ixarjeba  
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STanTqmuli energiis (far) araumetes 1,5 -3%-sa. mcenareebSi fotosinTezi 
iwyeba Zalze mcire ganaTebis pirobebSi, ganaTebis matebasTan erTad igi 
TandaTan Zlierdeba. sinaTlis naklebobis dr os, sunTqva aWarbebs 
fotosinTezs, organuli nivTierebebi aRar grovdeba da piriqiT ixarjeba. M  
msgavs movlenebs adgili aqvs Zlier CaxSirebul naTesebsa da nargavebSi. 
sinaTlis intensivoba da speqtris Semadgenloba, ganaTebis xangrZlivoba 
moqmedebs ara marto f otosinTezze, aramed mcenareTa zrda -ganviTarebis 
tempzec. Aamcireben an axangrZliveben daTesvidan mcenareTa yvavilobisa da 
mosavlis aRebamde periods. naTesebSi sinaTlis pirobebis regulireba 
SeiZleba Tesvis vadebiT, Tesvis sixSiriT, Sereuli SeTesviT da sxva 
agroRonisZiebebiT.  
     sasoflo -sameurneo mcenareTaTvis fotosinTezis dasawyebad minimaluri 
temperatura Seadgens 0 -50 C. yvelaze xelsayreli optimaluri temperatura, 
romlis drosac fotosinTezis intensivoba aRwevs maqsimums, sxvadasxva 
mcenareTaTvis meryeobs 20 -300 C sazRvrebSi. temperaturis Semdgomi mateba 
iwvevs fotosinTezis intensivobis Semcirebas, xolo 40 -450 C-ze saerTod 
wydeba. 
   yoveli cocxali organizmis sunTqvis arsi erTi da igivea, magram 
cxovelTa sunTqva ufro intensiuria, vidre mcenaris.  
   sunTqvis i ntensivobaze did gavlenas axdens Sinagani da garegani 
faqtorebi. sxvadasxva mcenaris sunTqvis intensivoba erTmaneTisgan 
gansxvavebulia. umdablesi mcenareebi sunTqvis didi intensivobiT 
gamoirCevian, gansakuTrebiT obis sokoebi. didi energiiT sunTqaven mcenar is 
swrafad mzardi organoebi, gaRivebadi Teslebi, norCi kvirtebi, foTlebi, 
wvniani nayofi. asakTan erTad sunTqvis intensivoba mkveTrad ecema.  
    mcenaris zrdadasrulebul nawilebSi (gaxevebul ReroebSi, Zvel fesvebSi, 
mSral nayofebsa da TeslebSi) sunTqva sust ia da zogjer sruliad 
SeumCneveli. magaliTad, mSrali Tesli sunTqvaze weliwadSi mSrali 
nivTierebis mxolod 3 -4%-s xarjavs.  
     garegani pirobebidan sunTqvis procesze mniSvnelovan gavlenas axdens 
haeris temperatura. fotosinTezisgan gansxvavebiT, mcenareTa sun Tqva 
mimdinareobs gacilebiT dabali temperturis pirobebSi. 0 0 C-ze dabal 
temperaturaze mcenaris sunTqva Cveulebriv Cerdeba, Tumca mRierebi minus 10 0-
ze, xolo wiwvovnebi ki minus 20 0-zec ganagrZoben sunTqvas.  
    temperaturis matebasTan erTad izrdeba sunTqvi s intensivobac. 
temperaturis yoveli 10 0C-is momatebiT, sunTqvis intensivoba daaxloebiT 
orjer izrdeba. mcenareTa umetesobisaTvis, sunTqvis maqsimaluri intensivoba 
SeiniSneba 35-400C anu 5-100CŁze maRla, vidre fotosinTezis dros. maRal 
temperaturaze mcenare k argavs naxSirwylebis marags da masSi e.w. cilovani 
sunTqva iwyeba, ramac mcenaris dasusteba da mosavlianobis Semcireba 
SeiZleba gamoiwvios. sunTqvis maqsimaluri temperatura  45 -500C-ia, Semdeg 
mcenaris cilebi ganicdian denaturacias.  
    sunTqvis energiaze  moqmedebs sinaTlec. mwvane mcenareebi sinaTleze 
gaZlierebulad sunTqaven, aramwvaneebi ki piriqiT, sunTqvas aCereben.  
    sunTqvisTvis metad didi mniSvneloba aqvs wyals. mSral TeslSi, romlis 
tenianoba 10% -mdea, sunTqva odnavaa SesamCnevi. tenianobis 15 % -mde momatebis 
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dros sunTqvis energia 3 -4-jer izrdeba, 33% -mde tenianobis dros ki Teslebis 
gajirjveba iwyeba da sunTqvis intensivoba umaRles zRvars aRwevs.  
   mcenaris sunTqvisTvis aucilebeli pirobaa haeris Jangbadis arseboba. 
Jangbadis nakleboba sunTqvis int ensivobas amcirebs, amcirebs agreTve 
mcenareSi mineralur nivTierebebTan xsnarebis Sewovas, rac gavlenas axdens 
mcenareTa zrda -ganviTarebaze. Jangbadis naklebobis dros, normaluri 
sunTqvis (aerobulis) nacvlad, uJangbado sunTqvis procesi (anaerobuli) 
iwyeba. aseTi sunTqva aqvs zogierT umdables da umaRles mcenares, romlebic 
Jangbads droebiT moklebulni arian. mravali mcenaris Rivi uhaerod, dRe -
Rames da metsac Zlebs. Waobis mcenareebSi sunTqvis anaerobul wess kidev 
ufro didi gavrceleba aqvs.  
 

fotosinTezis produqt ebi  
   fotosinTezis Sedegad foTlebSi warmoiqmneba naxSirwylebi, romlebic 
pirveladi anu asimilirebuli saxameblis saxiT miiReba. pirveladi saxamebeli 
foTlebSi ar grovdeba; ferment distilazas gavleniT igi hidrolizdeba 
(gardaiqmneba) maltozad, maltoza ferment maltazas zemoqmedebiT ki 
glukozad gadaiqceva.  
    rogorc cnobilia, saxamebeli wyalSi ar ixsneba da amitom mas 
foTlebidan sxva organoebSi gadanacvleba ar SeuZlia. Saqrad gardaqmnili 
saxamebeli ki wyalSi kargad ixsneba, wyalTan erTad gadadis mcenaris 
sakvebis damgrovebel organoebSi. aq Saqari ganicdis resinTezs, e.i. isev 
saxameblad gadaiqceva, romelic ukve meoreuli an maragi saxamebelia.  
    Saqridan meoreuli saxameblis warmoqmna leikoplastebis erT -erTi 
saxeobis Ł amiloplastebis zemoqmedebiT, zog SemTxvevaSi  ki, magaliTad, 
xorblis endospermSi uSualod citoplazmis gavleniT xdeba.  
    maragi cilebi. cilovani (proteinovani) nivTierebebi ujredSi gvxvdeba 
magari, zogjer rbili, amorfuli da kristaluri saxiT.  
    maragi saxis cilis nivTiereba gvxvdeba ujredebSi protei nis an 
aleironis marcvlebis saxiT. es marcvlebi umTavresad TeslSi warmoiqmneba. 
cximiT mdidar TeslSi aleironis marcvlebi ufro msxvilia. aleironis 
msxvili marclebi Seicaven dakristalebul cilas, globoidebs da mJaunmJava 
kalciumis kristalebs.  
    Teslsa da na yofSi dagrovili maragi cila metad mniSvnelovani 
sasursaTo da sakvebi nedleulia, cilebiT gansakuTrebiT mdidaria lobios, 
muxudos, soias, bardis da sxva parkosnebis Tesli.  
    mcenareul ujredebSi gvxvdeba cximebi, eTerovani zeTebi, fisebi, kauCuki, 
da a.S. 
    cximi Cveulebriv protoplazmaSi da plastidebSia Txeli emulsiis saxiT. 
cximis Semcveli ujredisgan damzadebul preparats, wyali rom davumatoT, 
uxeS dispersirebul emulsias miviRebT, wveTebis saxiT. cximi umTavresad 
mwife Teslsa da sporebSi grovdeba. igi aq Se iZleba mSrali nivTierebis 70% -
s Seadgendes. cximi SeiZleba iyos mozamTre xeebis qerqSi, fesvurebsa da 
nayofgaremoSic ki, rogorc aqvs magaliTad zeTis xils.  
    mcenareTa umetesobas cximi maragi nivTierebis saxiT aqvs dagrovili. 
TeslSi cximis dagrovebas bio logiuri mniSvneloba aqvs. 1 gr cximis dawviT 
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9,3 kaloria siTbo gamoiyofa, saxameblis dawviT 4,2 kaloria. amrigad, mcire 
moculobisa da wonis cximis saxiT, TeslSi energiis didi maragia.  
 
      Tema 1.2. mcenareTa damokidebuleba garemo pirobebisadmi  
 
   mcenareTa sicocxlisTvis aucilebelia garemos gansazRvruli pirobebi. 
maTgan umTavresia: mzis sinaTle, siTbo, wyali, sakvebi elementebi, 
naxSirorJangi da Jangbadi.  
    Tburi energia aucilebelia Teslebis gajirjvebisa da aRmocenebisTvis, 
mcenareebis mier sakvebi el ementebisa da wylis SesaTviseblad, zrdis, 
organoTa formirebisa da ganviTarebis yvela etapis gasavlelad.  
   siTbos mimarT damokidebulebis mixedviT mcenareTa yvela jgufs yofen or 
ZiriTad jgufad: zomieri klimatisa da siTbosmoyvaruli samxreTis ganedebis. 
Ppirv eli jgufis mcenareebi istoriulad Camoyalibdnen zomieri klimatis 
pirobebSi (xorbali, Wvavi, Svria, barda). isini gamoirCevian siTbos mimarT 
naklebi moTxovnilebiT. maTi Tesli gaRivebas iwyebs 1 -dan 5 0C, xolo maTi 
yvaviloba da momwifeba SesaZlebelia 12 -15 0C pirobebSi. es mcenareebi 
yinvagamZleni arian, aRmonacenebs SeuZliaT gadaitanon minus 6 -80C. ufro 
metad gamZleni arian maTi saSemodgomo formebi. pirveli jgufis mcenareTa 
umetesoba grZeli dRis mcenareebi arian (optimaluri dRis xangrZlivoba 15 -17 
sT). 
   siTb osmoyvaruli mcenareebi (brinji, simindi, lobio, sazamTro, kitri, 
nesvi) siTbos mimarT ufro momTxovni arian. maTi Teslis gaRivebisTvis 
saWiroa 8 -150C, xolo yvavilobisTvis - 18-220C. es mcenareebi Camoyalibdnen 
tropikuli da subtropikuli klimatis pirobebSi, i sini naklebad gamZleni 
arian dabali temperaturis mimarT, maTi umetesoba ver uZlebs uaryofiT 
temperaturas da iRupeba. amavdroulad, isini gamoirCevian gvalvagamZleobiT, 
maTi umetesoba miekuTvneba mokle dRis mcenareebs (optimaluri dRis 
xangrZlivoba 12 -14 sT). 
    mcenareTa siTbosadmi damokidebuleba ganisazRvreba aqtiur 
temperaturaTa jamiT (saSualo dRe -Ramuri temperatura 10 0C-ze maRali). 
saSemodgomo da sagazafxulo xorblis jiSebisTvis es maCvenebeli meryeobs 
1300-17000C, simindisaTvis 2100 -29000C, kartofilisTvis  1200-18000C  Soris, xolo 
bostneuli kulturebisTvis es gacilebiT metia.  
   mcenareTa wylis reJimi. mcenareTa sicocxlisTvis udidesi mniSvneloba 
aqvs wyals. Mmisi roli metad mravalmxrivia. upirveles yovlisa, is saWiroa 
fotosinTezisaTvis. Mmosvenebis fazaSi my ofi Tesli sicocxlis pirvel 
niSnebs avlens wylis Semcvelobis 10 -14%-dan 20-25%-mde zrdis SemTxvevaSi. 
Uufro meti tenia saWiro Teslis gajirjvebisa da aRmocenebisTvis. Tumca 
wylis wili, romelic ixarjeba organuli nivTierebis warmoqmnaze, Seadgens 
moxmarebuli w ylis araumetes 1% -s. DfesvTa sistemis mier STanTqmuli wylis 
daaxloebiT 9% saWiroa, egreT wodebuli, nacrovani elementebis 
asaTviseblad. wyalTan erTad mcenareSi aRwevs masSi gaxsnili sakvebi 
elementebi: azoti, fosfori, kaliumi, gogirdi da a.S. wylis danarCen i 90% 
orTqldeba mcenaris zedapiridan qsovilebis gasagrileblad da temperaturis 
SesanarCuneblad. Aam process ewodeba transpiracia, xolo mosavlis erTeul, 
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mSrali organuli nivTierebis  Seqmnaze daxarjuli wylis raodenobas _ 
transpiraciis koeficienti. is warmoadg ens mcenaris mier daxarjuli wylis 
masis Sefardebas, warmoqmnili mSrali nivTierebis masasTan.  
    sxvadasxva mcenares gansxvavebuli transpiraciis koeficienti aqvs. Mmisi 
saSualo maCvenebeli SeiZleba meryeobdes 200 -dan 600-mde. 
 Y yvelaze metad wyals moixmar en: brinji, baRCeuli kulturebi, 
mravalwliani balaxebi. vegetaciis manZilze sasoflo -sameurneo kulturebis 
mier daxarjuli wylis raodenoba Seadgens 2 -4 aTas tonas 1 ha -ze da ufro 
metsac. 
  sasoflo -sameurneo kulturaTa Soris arseboben saxeobebi da jiSebi, 
romleb ic gamoirCevian maRali gvalvagamZleobiT. EmaTi es Tviseba 
ganpirobebulia sxvadasxva faqtoriT. gansakuTrebiT didi mniSvneloba eniWeba 
maT Zlier fesvTa sistemas, romelsac SeuZlia CaaRwios niadagis siRrmeSi da 
ukeT gamoiyenos masSi arsebuli teni. gvalvagamZle  mcenareTaTvis 
damaxasiaTebelia safari qsovilebis gansakuTrebuli agebuleba (cvilisebri 
nafifqi, kutikula da sxva), romelic icavs mcenareTa zedapirs  zedmeti 
aorTqlebisgan. Yyvelaze gvalvagamZle kulturebs miekuTvneba: baRCeuli 
kulturebi, simindi, sorgo, mze sumzira, yviTeli ionja da a.S.  
 

mcenareTa mineraluri kveba  
 
    organuli nivTierebis asagebad da sasicocxlo funqciebis 
gansaxorcieleblad mcenareebi gare samyarodan STanTqaven maTTvis saWiro 
nivTierebebs _ sakveb elementebs.  
    imisTvis, raTa warmovidginoT  romeli elementebi sWirdebaT mcenareebs, 
saWiroa maTi qimiuri Semadgenlobis ganxilva. Mmcenaris wvniani vegetaciuri 
organoebi Seicaven 80 -90% wyals. mSral nivTierebebze modis maTi masis 10 -
20%. mcenareebSi mSrali nivTierebebis qimiuri Semadgenloba maTi 
ganviTarebis fazebis mixedviT sxvadasxvaa. saSualod, ZiriTad organul masas 
aqvs Semdegi Semadgenloba _ naxSirbadi 45%, Jangbadi 42%, wyalbadi 6,5% da 
azoti 1,5%. Nnacrovan elementebze (gamowvis Semdeg darCenili) modis 
saSualod 5%. NmcenareTa SemadgenlobaSi Se dis TiTqmis yvela elementi, 
romlebic moipoveba niadagSi, yvelaze iSviaTebic ki, Tumca yvela maTgani 
mcenares ar sWirdeba. Yyvela saWiro nivTierebas mcenare STanTqavs gare 
samyarodan: haeridan da niadagidan. Aamis gamo asxvaveben mcenareTa niadagidan  
da haeridan kvebas.  
   mcenareTa haeridan kveba ewodeba haeridan foTlebisa da sxva organoebis 
mier naxSirorJangis STanTqmas. naxSirorJangis saSualo Semcveloba haerSi 
0,03%-ia (moculobiTi). Nniadagispira zonaSi is SeiZleba gacilebiT meti iyos. 
sxvadasxva xerxiT (upirveles yovlisa organuli sasuqis SetaniT) 
niadagispira zonaSi naxSirorJangis 0,3 -0,5%-mde Semcvelobis mateba aZlierebs 
mcenareTa fotosinTezss da sagrZnoblad zrdis mosavlianobas.  
 F  fesvuri kveba. wyalsa da yvela saWiro mineralur elements mcenare 
fesvTa  sistemis daxmarebiT STanTqavs. wylisgan, romelic warmoadgens 
wyalbadis wyaros, agreTve haeridan STanTqmuli naxSirorJangisgan mcenareebi 
warmoqmnian naxSirwylebs (saxamebeli, Saqari da ujredina). masze modis yvela 
mSrali organuli nivTierebis 90%. cilebis w armoqmnisTvis mcenareebs 
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sWirdebaT agreTve azoti, gogirdi, fosfori. Mmcenaris nivTierebaTa cvlaSi 
did  rols TamaSoben agreTve kaliumi, kalciumi, magniumi, rkina. Nmcenareebi 
naklebi raodenobiT STanTqaven  manganums, bors, TuTias, spilenZs, 
molibdens, iods,  kobalts, romelTac mikroelementebs uwodeben. niadagSi 
romelime erTi elementis naklebobac ki, mkveTrad auaresebs mcenareTa 
ganviTarebas da amcirebs mosavlianobas. romelime elementis ar arsebobis 
gamo, mcenare SeiZleba daiRupos kidec.      
   Ffesvebis mier wylisa da masSi gaxsnili sakvebi elementebis STanTqmis 
intensivoba ganisazRvreba  Semwovi ZaliT (sxvaoba osmosur da turgorul 
wnevebs Soris). is warmoiqmneba imis xarjze, rom ujredebis wvenis 
koncentracia fesvis qsovilebSi Cveulebriv maRalia niadaguri xsnar is 
koncentraciaze.  
 E evoluciis procesSi, mwvane mcenareebs CamouyalibdaT garemo pirobebTan 
Seguebis sxvadasxva unari. Mmzis energiis srulad gamoyenebisTvis, isini 
iviTareben mwvane foTlebis did zedapirs, romelic ramdenjerme aWarbebs 
Tavad mcenareebis mier  dakavebul farTobs. magaliTad, gogris erTi mcenaris 
mier ganviTarebuli foTlebis farTobi SeiZleba 200 aTas sm 2-s aRwevdes. 
   mcenareTa fesvebi sakmaod Rrmad aRweven niadagis siRrmeSi (xorbali, Wvavi 
100-120 sm-mde, mzesumzira 245 -smŁmde, gogra 3 m -mde). Ff esvebis saerTo sigrZe, 
maTi gantotvis CaTvliT, izomeba ramdenime aseuli metrobiT, zogierTi 
maTganisTvis (baRCeuli) kilometrobiTac ki. Aamas emateba isic, rom fesvebis 
Semwovi  zedapiris farTobi ramdenjerme izrdeba fesvis bususebis 
ganviTarebis xarjze. Nnia dagis profilis aTvisebisas, fesvebis zrdisas, 
Zirxvenebis da bolqvebis Camoyalibebisas mcenareebi xarjaven mniSvnelovan 
energias. maTi Semcireba SesaZlebelia agroteqnikuri RonisZiebebis gatarebiT 
da niadagis agrofizikuri Tvisebebis gaumjobesebiT.  
    maRal i mosavali warmoebaSi miiReba mcenareTa normaluri zrda - 
ganviTarebisTvis xelsayreli garemo pirobebis TanaSewyobiT (ganaTeba, wyali, 
mineraluri kveba). AamasTan, warmoebuli mosavali unda iyos maRali xarisxis. 
P mosavlianobis zrdasa da produqciis xarisxze zr unva,  niadagis 
nayofierebisa da ekologiuri wonasworobis SenarCuneba, unda warmoadgendes  
mTeli agroteqnikis safuZvels.  

 
 

Tema 1.3. agrometeorologiis safuZvlebi  
 

    sasoflo -sameurneo mcenareebi, maTi zrda -ganviTarebis manZilze 
urTierTqmedeben bunebrivi pi robebis mTel kompleqsTan, romelTagan yvelaze 
aqtiuri da cvalebadia meteorologiuri faqtorebi.  maTi gavlena 
garkveulwilad ganapirobebs mosavlianobis sidides, TviTRirebulebasa da 
xarisxs.  
   atmosfero, rogorc mcenareTa saarsebo garemo. atmosfero warmoadgens 
yvela cocxali organizmis  saarsebo garemosa da sicocxlis aucilebel 
pirobas. Jangbadi, romelic Sedis atmosferos SemadgenlobaSi (daaxloebiT 
21%), aucilebelia sunTqvisTvis. naxSirorJangis (0,03%) gareSe SeuZlebelia 
fotosinTezis procesis warmarTva. atmosferoSi  arsebuli wylis orTqli 
(warmoqmnis Rrublebs da ganapirobebs naleqs)  mniSvnelovnad moqmedebs 
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mosavlianobaze. atmosferos ZiriTadi komponenti - azoti (78%) gamoiyeneba 
zogierTi mcenaris mier, niadagis mikroorganizmebisa da koJris baqteriebis 
daxmarebiT, roml ebic saxloben parkosani mcenareebis fesvebze. isini 
atmosferul azots gardaqmnian mcenarisTvis advilad SesaTvisebel 
SenaerTebad.  
   atmosferos erT -erT ZiriTad Semadgenel nawilad iTvleba wylis orTqli, 
romlis raodenoba 0 -dan 4% -mde cvalebadobs. wylis orTqlis arsebobas 
atmosferoSi didi mniSvneloba aqvs amindisa da klimatisTvis. igi 
ganapirobebs Rrublebis warmoqmnas da naleqebis mosvlas, moqmedebs 
mcenareuli safaridan aorTqlebaze da sxva.  
meteorologiuri elementebi  
   atmosferos mdgomareoba xasiaTdeba Semdegi faq torebiT: temperatura, 
tenianoba, haeris wneva, qaris mimarTuleba da siCqare, Rrublianoba, 
naleqianoba, mzis radiaciis intensivoba, niadagis tenianoba da temperatura, 
atmosferos gamWvirvaloba. Da S.  
  Hhaeris wneva atmosferos erT -erTi umniSvnelovanesi maxas iaTebelia.  igi 
izomeba vercxliswylis svetis milimetrebiT (zRvis doneze, roca t=0 

utoldeba  760 mm, 1sm 2-ze.) an paskalebiT. Yyvelaze xSirad atmosferuli 
wnevis gasazomad gamoiyeneba barometri.  
   imisTvis, rom gaezomaT wneva Zalis erTeulebSi, 1930 wels da dgenili iqna 
axali saerTaSoriso erTeuli bari, rac udris vercxliswylis svetis 750,1 
mm-s. meteorologiaSi atmosferos wnevis gamoTvlisTvis iyeneben baris 
meaTased nawils _ milibars. atmosferuli wnevis milimetrebidan milibarSi 
gadayvanisTvis saWiroa milimetreb Si miRebuli wnevis sidide gavamravloT 
4/3-ze. 
    haeris temperaturis Secvlas, garemomcvel garemosTan siTbos gacvlis 
gareSe, adiabetur process uwodeben. dadgenilia, rom Tu haeri ikumSeba, 
maSin wnevac izrdeba da amasTanave matulobs temperaturac. xolo Tu ha eri 
farTovdeba, maSin wneva ecema da amasTanave klebulobs temperaturac.  
A   atmosferuli wnevis cvalebadoba SeiZleba miuTiTebdes sasoflo -
sameurneo kulturebisTvis saSiSi meteorologiuri movlenebis moaxloebas.  
 M  mzis radiacia gvevlineba dedamiwis zedapirze d a atmosferoSi mimdinare 
yvela procesis ZiriTad wyarod. is Sedgeba sxvadasxva sigrZis 
eleqtromagnituri talRebisgan, romelTa sigrZes gamoxataven mikrometrSi. 
mzis sxivuri energiis dayofas talRebis sigrZis mixedviT speqtrs uwodeben, 
romelic sam ZiriTad nawila d iyofa:  

1. ultraiisfer sxivebad (talRis sigrZe <0,40 mkm)  
2. xilul sxivebad (talRis sigrZe 0,40 -0,76 mkm) 
3. infrawiTel sxivebad (talRis sigrZe >0,76 mkm )  

    amasTanave, energiis ZiriTadi wyaro Tavmoyrilia talRebSi, romelTa 
sigrZea 0,2 -dan 24,0-mde mkm (sxivebi, romelTa sigrZe 0.2 mkm -ze naklebia, 
praqtikulad ver aRweven dedamiwis zedapiramde da STainTqmebian ozonis 
badis mier). Aadamianis Tvals SeuZlia aRiqvas mxolod talRebi, romelTa 
sigrZe 0,4 -dan 0,75 mkm-mdea da Seadgenen e. w. xilul speqtrs. mzis sxivebis 
speqtridan mcenareebze biologiuri zemoqmedebis mixedviT gamoyofen: 
ultraiisfer, fotosinTezur da infrawiTel sxivebTan miaxloebuls. 
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infrawiTeli radiacia ki, romlis talRebis sigrZe 4 mkm -s aRemateba, 
mcenareebze axdens mxolod Tbur moqmedebas.  
     mcenareTaTvis  gansakuTrebuli mniSvneloba aqvs fotosinTezurad aqtiur 
radiacias (far) _ mzis radiaciis is speqtria, romelic aqtiurad gamoiyeneba 
fotosinTezis procesSi. misi intensivoba sagrZnoblad moqmedebs mcenareTa 
qimiur Semadgenlobaze da Sesabamisad mosavlis xarisxze . magaliTad, Saqris 
Semcveloba yurZensa da Saqris WarxalSi, cilebis Semcveloba marcvleul 
kulturebSi, zeTis Semcveloba mzesumziraSi mWidrodaa dakavSirebuli 
mziani dReebis raodenobaze, romlis drosac far -is intensivoba sagrZnoblad 
izrdeba.  
 M  mzis radiaciis  intensivobis gasazomad iyeneben specialur xelsawyoebs 
(aqtinometri, piranometri, albedometri da a. S). meteorologiaSi mzis 
radiaciis intensivobas gamoxataven kaloriebSi 1 sm 2-ze 1 wT -Si an vatebSi 1 
m2-ze wamebSi. 
   mcenareTa ganviTarebaze did gavlenas a xdens dRisa da Ramis 
xangrZlivobis Tanafardoba, romelic damokidebulia geografiul 
mdebareobaze da weliwadis droze. Ggamoyofen mokle dRis (romelTa 
ganviTareba ferxdeba DdRis periodis 10 -12 sT -ze metad gazrdis SemTxvevaSi)   
da grZeli dRis mcenareebs  (romleb ic yvavian mxolod grZeli dRis 
SemTxvevaSi). Aarseboben agreTve neitraluri fotoperiodulobis mcenareebic, 
romelTa ganviTarebac naklebadaa damokidebuli dRis xangrZlivobaze. dRis 
xangrZlivoba ganapirobebs agreTve mcenareebSi fiziologiur cvalebadobas, 
romelic d akavSirebulia zamTris periodisTvis mzadebasTan (foTolcvena, 
ujredebis wvenis SemadgenlobaSi Saqris Semcvelobis zrda, ujredis 
membranis gardaqmna, wylis Semcireba).  
     haerisa da niadagis temperatura _ umniSvnelovanesi meteorologiuri 
elementia, romelic ga napirobebs mcenareTa zrdis pirobebs. Ddedamiwis 
zedapiri Tbeba mzis radiaciis STanTqmis xarjze. Mmisi garkveuli nawili 
airekleba. Aareklili radiaciis Tanafardobas jamur radiaciasTan arekvlis 
unari anu albedo ewodeba, igi gamoisaxeba procentebSi. MmagaliTad , axali 
Tovlis albedo (arekvlis unari) aRwevs 95%, mSrali Tixaniadagisa -- 20-35%-
mde, marcvleuliT dakavebuli mindvrebisa - 10-25%-s. 
    niadagis mier miRebuli siTbos nawili ixarjeba wylis aorTqlebaze, 
mcenareebisa da niadagispira haeris fenis gaTbobaze. siTbos garkveuli 
nawili gadaecema niadagis qveda fenebs. niadagis sxvadasxva siRrmeze 
arsebuli temperatura mniSvnelovan faqtors warmoadgens, romelic moqmedebs 
mcenareTa zrda -ganviTarebaze.  
   sasoflo -sameurneo kulturebis warmoebaze Zalze did gavlenas axde ns 
niadagis temperatura da misi regulirebis meTodebi. MmagaliTad, niadagis 
gafxviereba umniSvnelod amcirebs niadagis temperaturas,  naTesebis 
motkepvna ki piriqiT 1 -20C zrdis mas. niadagis temperaturis regulireba 
SeiZleba agreTve mulCirebis saSualebiT (nia dagis zedapiris dafarva 
torfiT, dakuwuli TiviT, sxvadasxva Seferilobis polieTilenis firiT da 
a.S.). mulCireba mkveTrad amcirebs dRe -Ramis manZilze niadagis temperaturaTa 
cvalebadobas. amasTan erTad, mulCis feridan gamomdinare, niadagis 
dReRamuri temperatur a SesaZlebelia gavzardoT an SevamciroT. N  niadagis 
temperaturis zrda SesaZlebelia agreTve SemaRlebuli kvlebis gakeTebiT, 
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specialuri polieTilenis safarvelis gamoyenebiT. Nniadagis temperaturaze 
moqmedebs agreTve rwyva (temperaturis Semcireba) da melioracii s sxva 
meTodebi.  
 A  atmosferuli haeris temperatura ganpirobebulia niadagis zedapirTan 
TbomonacvleobiT. ama Tu im teritoriisa da sasoflo -sameurneo kulturis 
temperaturuli reJimis maxasiaTeblebidan gamoyofen: saSualo, dReRamur, 
saSualo Tviur, saSualo wliur, agreTve aqtiur da efeqtur temperaturebs. 
Qaqtiur temperaturaTa jami dgeba 10 0C meti saSualo dReRamuri 
temperaturebisgan. Eefeqtur temperaturaTa jami Sedgeba saSualo RReRamur 
temperaturaTa jamisgan, romelic aiTvleba biologiuri minimumis 
temperaturidan (am d ros mocemuli mcenare iwyebs ganviTarebas). Bbiologiur 
minimums sxvanairad ganviTarebis qveda zRvarsac uwodeben. Eefeqtur 
temperaturaTa jams gamoiTvlian formuliT S=E(t-t0)  
sadac:  
t _haeris saSualo dRe -Ramuri temperaturaa,  
t0_ganviTarebis qveda zRavri. A  
   am monacemebis codna saSualebas gvaZlevs, ganvsazRvroT Tesvis, gadargvis, 
mosavlis aRebis da sxva sasoflo -sameurneo samuSaoebis Catarebis  
optimaluri vadebi.  
 H haeris tenianoba. wylis orTqli mniSvnelovan rols TamaSobs atmosferoSi 
mimdinare sxvadasxva f izikur, qimiur da biologiur procesebSi. misi 
raodenoba metad cvalebadia, rac damokidebulia amindsa da garemos mraval 
faqtorze.  
    haeri atmosferos qveda fenebSi TiTqmis arasodes ar aris mSrali. igi 
yovelTvis cvalebadi raodenobiT Seicavs wylis orTqls, e. i. wyali 
gazobriv mdgomareobaSia. aseT haers uwodeben tenian haers. atmosferos 
tenianobis cvlileba damokidebulia adgilis fizikur -geografiul pirobebze, 
wlis droze da sxva. igi didad aris damokidebuli haeris temperaturis 
cvalebadobazec. es ukanaskneli ki gan apirobebs gamJRenTi wylis orTqlis 
drekadobis maqsimalur sidides. rac metia haeris temperatura, miT ufro 
metia gamJRenTi wylis orTqlis drekadoba. magaliTad, 20 0Ctemperaturis 
dros igi Seadgens 23,4 milibars (bm).  
   haeris tenianobis dasaxasiaTebelad xmarobe n Semdeg sidideebs: 
absoluturi tenianoba, SefardebiTi tenianoba, tenianobis deficiti da namis 
wertili.  
    haeris absoluturi tenianoba_ ( e) aris wylis orTqlis is raodenoba 
gramebSi, romelic moTavsebulia 1m 3 moculobis haerSi da gamoisaxeba gr/m 3. 
   haeris  fardobiTi tenianoba -(r) warmoadgens wylis orTqlis absoluturi 
tenianobis Sefardebas mocemul temperaturaze gamJRenTi wylis orTqlis 
drekadobasTan, gamosaxuls procentebSi.  
    haeris tenianobis deficiti anu gaJRenTvis ukmarisoba ( d) aris sxvaoba 
orTqlis gamJR enT drekadobasa da absolutur tenianobas Soris, romelic 
gamoisaxeba mm-Si.  
 namis wertili aris temperatura, romlis drosac haerSi arsebuli wylis 
orTqli mocemul wnevaze iwyebs gajerebas. namis wertils gansazRvraven 
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wylis orTqlis maqsimaluri drekadobis cxriliT . nami warmoiqmneba 00 
temperaturaze zeviT, xolo 0 0-ze igi iRebs rTvilis saxes.  
D  dabali tenianobisa da maRali temperaturis pirobebSi mcenareTa 
ganviTareba Cqardeba - nayofebSi matulobs Saqris,  xolo marcvlovnebSi 
cilebis Semcveloba.  Tumca, amavdroulad i zrdeba mcenaridan da niadagidan 
wylis aorTqleba. niadagi am dros swrafad Sreba, ramac, naleqebis 
ukmarisobis SemTxvevaSi, SeiZleba gamoiwvios mosavlianobis seriozuli 
Semcireba. haeris tenianoba moqmedebs agreTve sasoflo -sameurneo kulturebis  
mavneblebisa d a daavadebebis gavrcelebaze. es gaTvaliswinebuli unda iqnas 
mosavlis aRebisa da Senaxvis drosac. garda amisa, haeris tenianoba 
zemoqmedebs temperaturul reJimzec, radgan wylis orTqlis kondensaciisa da 
sublimaciisas gamoiyofa sagrZnobi raodenobis siTbo.  
    sasoflo -sameurneo kulturebis warmoebisTvis gansakuTrebuli 
mniSvneloba aqvs haeris SefardebiT tenianobas. mas zomaven fsiqometrebis da 
higrometrebis saSualebiT.  
 N  naleqi warmoadgens sasoflo -sameurneo kulturebis tenis ZiriTad 
wyaros. naleqi ZiriTadad or t ipad iyofa:  
 I tips miekuTvneba naleqi, romelic warmoiqmneba haerSi sxvadasxva simaRleze 
da modis Rrublebidan dedamiwaze (wvima, Tovli, xorxoSela, setyva)  
 II tips miekuTvneba naleqi, romelic warmoiqmneba uSualod miwis zedapirze, 
masze arsebul sagnebze an mcenareuli zedapiris safarze wylis orTqlis 
kondensaciiT an sublimaciiT, romelic ileqeba maT zedapirze siTxis an 
mkvrivi formis saxiT (nami, rTvili, Wirxli, lipyinuli).  
   Rrublidan naleqi gamoiyofa, roca maTi zoma 0,1 -0,2 mm da mets aRwevs. 
atmosferuli nal eqebi fazebis mdgomareobis mixedviT iyofa 3 saxed: Txieri 
(gabmuli wvima, TqeSi -kokispiruli), myari (Tovli, setyva), Sereuli 
(TovlWyapi).  
    gabmuli wvima xangrZlivi drois ganmavlobaSi modis ZiriTadad wvimafena 
Rrublebidan da moicavs did teritorias.  
   TqeSi (kokispiruli) SedarebiT xanmokle periodiT modis wvimagrova 
Rrublebidan. misi warmoqmna civi frontis gavlasTan aris dakavSirebuli. igi 
moicavs SedarebiT mcire teritorias da SeiZleba Tan axldes Zlieri qari. 
wvimis wveTebis diametri zogjer 5 -7 mm-ia.  
    JinJRli (Tqori) gamoirCeva mcire vertikaluri simZlavriT, rac wveTs ar 
aZlevs gamsxvilebis saSualebas da misi wveTebis diametri 0,5 mm -ze naklebs 
Seadgens.  
   sasoflo -sameurneo warmoebaze did gavlenas axdens myari naleqebi, 
Tovlis saxiT. Tovli warmoqmnis s afarvels, romelic gayinvisgan icavs 
saSemodgomo kulturebs, mravalwliani balaxebis, xilisa da kenkris fesvTa 
sistemas.  garda amisa, Tovlis safari_es wylis maragia, romelsac mcenareebi 
gamoiyeneben gazafxulze.  
    Tovli_rTuli simetriuli yinulis kristalebis gan Sedgeba. igi 
warmoiqmneba, roca dedamiwidan SedarebiT axlos (2 -3 km), garkveul haeris 
fenaSi temperatura 0 0 C utoldeba. Tu temperatura dedamiwis zedapirTan 
axlos 0 0 C aRemateba, maSin naleqebi SeiZleba movides Sereuli saxiT, 
romelsac svel Tovls uwodebe n. 
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    xorxoSela_TeTri, sferuli, gaumWvirvale saxisaa, romlis diametri 2 -5 
mm-s aRwevs. igi warmoiqmneba Sereul RrublebSi, dabal temperaturaze (0 0 CŁ
Tan axlos), sadac xdeba fifqebisa da gadacivebuli wylis wveTebis Sexvedra.  
   setyva_wylis orTqlis kondensa ciis produqtia, romelic warmoiqmneba el -
Weqis xasiaTis Rrublebidan. igi gamWvirvale yinulis birTvia, romlis 
diametri Seadgens 4 -5 mm-s. setyvis mosvlis saSualo xangrZlivoba 5 wT -s 
aRwevs.  
 II tipis naleqebi (nami, rTvili, Wirxli, lipyinuli) wylis orTqlis 
kondensaciis Sedegia.  
     nami_wylis orTqlis kondensaciis Sedegia, romelic warmoiqmneba 
naiadagisa da mcenaris safaris zedapirze, wylis wvrili wveTebis saxiT, 
haeris temperaturis 0 0C-ze maRla. igi mcenarisTvis sasargeblo movlenaa, 
rogorc tenis resursi, ga nsakuTrebiT ki gvalvian raionebSi.  
    rTvili_TeTri feris yinulis kristalebia. igi warmoiqmneba, roca haeris 
temperatura 0 0C-ze dabla daiwevs. misi warmoSoba wylis orTqlis uSualo 
sublimaciis Sedegia.  
   Wirxli_TeTri fxvieri (Tovlis msgavsi) yinulis kristal ebia, romelic 
warmoiqmneba xis totebsa da mavTulebze. misma sisqem SeiZleba 30 -50 mm-s 
miaRwios.  
    lipyinuli_gluvi, gamWvirvale an mRvrie feris mkvrivi yinulis fenaa. igi 
warmoiqmneba gacivebuli wvimis wveTebis 0 0C-ze dabali temperaturis mqone 
dedamiwis zedapirze da sxva sagnebze Seyinvisas. sagnebi SeiZleba daifaros 
2-3 sm sisqis yinulis feniT.  
    nisli haeris miwispira fenebSi wylis orTqlis kondensaciisa da 
sublimaciis produqtia. misi warmoqmnis mizezia haeris Tbili masis 
SedarebiT dabali temperaturis mqone ama Tu im sagnebis zedapirTan Sexeba. 
nislis ZiriTadi tipebia: radiaciuli, romelic warmoiqmneba umetesad 
gazafxulsa da Semodgomaze da adveqciuri, romelic warmoiqmneba Tbili 
haeris masebis gadaadgilebisas, rodesac is moZraobis dros exeba civi 
sagnebis  zedapirs. Rrublian amindSi nisli ar warmoiqmneba.  
    janRi nislisgan TiTqmis arafriT gansxvavdeba. igi aRwevs 1 km -mde 
simaRles da mosalodnelia zamTarsa da Semodgomaze, Ramisa da dilis 
saaTebSi. mzis amosvlis Semdeg igi swrafad ifanteba.  
    naleqebis ra odenobas sazRvraven naleqsazomiT. weliwadis droebisa da 
teritoriebis mixedviT, naleqebis raodenoba mkveTrad meryeobs.  
   Rrublianoba. Nnaleqebis ZiriTadi raodenoba modis Rrublebidan, Tumca 
naleqebis mcire nawili warmoiqmneba wylis orTqlis kondensirebiT, r omelic 
mdebareobs haeris niadagispira fenaSi (nami, cvari, TrTvili). Rrublebi 
atmosferoSi warmoiqmnebian agreTve wylis orTqlis kondensaciiT an 
sublimaciiT. isini iyofian zeda iarusis Rrublebad (6 km -ze maRla), 
romelTaganac naleqebi Cveulebriv ar modis, Sua leduri fenis Rrublebad (2 -
6 km), romelTaganac naleqi Tovlis saxiT modis mxolod zamTarSi, qveda 
fenis Rrublebad (2 km -ze qveviT), saidanac modis naleqebi wvimis saxiT. 
Nnaleqebis formirebasTan erTad, Rrublebi zemoqmedeben agreTve radiaciul 
balansze da Sesab amisad atmosferosa da naidagis Tbur reJimze. mzis 
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RrublebiT dafarvis xarisxi ganisazRvreba TvaliT da fasdeba balebSi 1 -dan 
10-mde, amasTan 1 bali niSnavs cis 10% -iT RrublebiT dafarvas.  
 Q qari udides gavlenas axdens mcenareebze. AamasTanave, qaris mimarTul eba 
da simZlavre ganapirobebs sxva meteorologiuri elementebis formirebas. 
MmagaliTad, qars gadaaqvs teniani haeri okeaneebidan da zRvebidan materikebis 
siRrmeSi, uzrunvelyofs mcenareebs teniT, qmnis xelsayrel temperaturul 
reJims. Aamavdroulad, mas SeuZlia gaaZlieros niadagidan wylis 
araproduqciuli aorTqleba da gamoiwvios niadagis gamoSroba. Qqari 
ganapirobebs mravali sasoflo -sameurneo mcenaris damtvervas, Tumca Zlieri 
qari xSirad aferxebs sasoflo -sameurneo samuSaoebis Catarebas.  mas SeuZlia 
gamoiwvios naTe sebis Cawola, niadagis qarismieri erozia, mindvridan Tovlis 
gadaxveta. qariSxals SeuZlia gamoiwvios ngreva da nargavebis ganadgureba.  
    qari ewodeba haeris masebis moZraobas dedamiwis zedapirze, romelic 
warmoiqmneba atmosferuli wnevis araTanabari, horizo ntaluri ganawilebis 
Sedegad. is xasiaTdeba siCqariT, romelic izomeba metr/wamebiT (m/wm) da 
mimarTulebiT (dasavleTis, Crdilo -dasavleTis da a.S.). meteorologiur 
sadgurebze qaris gasazomad iyeneben flugers. savele pirobebSi ufro 
praqtikuli gamosayenebelia xe lis anemometri.  
 
 

soflis meurneobisTvis saxifaTo meteorologiuri movlenebi . 
 
    amindis meteorologiur faqtorebs SeuZliaT didi zarali miayenon 
soflis meurneobas. saSiSi meteorologiuri movlenebia: wayinvebi, setyva, 
TqeSi (Tavsxma) wvimebi, xolo zamTarSi_Zli eri yinvebi, lipyinuli da 
zogierTi sxva movlenebi, romlebic ganpirobebulia Tovlis saburvelis 
didxans CawoliT.  
   wayinvebs uwodeben wlis SedarebiT Tbil periodSi (gazafxuli, 
Semodgoma), naidagis moqmed zedapirze haeris minimaluri temperaturis 0 0C-
mde da dab la dawevas. warmoSobis procesebis da amindis pirobebis 
Sesabamisad arsebobs wayinvebis sami tipi:  

1. adveqciuri wayinvebi warmoiqmneba civi haeris talRebis (adveqciis) 
SemoWris Sedegad da grZeldeba erTi an ramdenime dRe -Ramis 
ganmavlobaSi. am dros mimdinareob s haeris temperaturis daweva 0 0C-ze 
dabla da SeiZleba moicvas Zalze didi teritoria.  

2.  radiaciuli wayinvebi ganpirobebulia niadagis moqmedi zedapiris 
intensiuri gadacivebiT (gamosxivebiT), romelic warmoebs RamiT, 
mowmendil amindSi da atarebs lokalur xasiaTs.  maTi siZliere da 
intensiuroba damokidebulia reliefis formaze, niadagis zedapiris 
mdgomareobaze, niadagisa da haeris tenianobaze da sxva adgilobriv 
pirobebze. am tipis wayinvebi iwyeba RamiT da maqsimalur intensivobas 
aRwevs (temperatura minus 3, iSviaTad minus 5 -6) mzis amosvlisas. Tu 
amindi wynari da mowmendilia, wayinvebi mosalodnelia yoveldRiurad.  

3.  adveqciuri -radiaciuli anu Sereuli wayinvebi warmoiqmneba civi haeris 
masebis SemoWrisa da SemdgomSi misi Ramis gamosxivebis (gadacivebis) 
Sedegad. aseTi proc esis dros, dRisiT, niadagis zedapiri ramdenadme 
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civdeba da siTbos maragi mis Rrma fenebSic klebulobs, RamiT ki 
intensiurad iwyeba gamosxiveba. aRniSnuli saxis yinvebi Ria, qarisagan 
daucveli adgilebisTvis saSiSia, radgan yinvebma SeiZleba minus 2 -4 da 
metsac miaRwios, gagrZeldes  ori -sami dRis ganmavlobaSi.  

    wayinvebis moqmedeba mcenareebze sxvadasxvanairia. igi ufro metad 
sagrZnobia axalgazrda foTlebis gaSlis, yvavilobisa da nayofis 
momwifebis periodSi.  
    temperaturas, romlis qvemoT vegetaciaSi myofi mcenareebi ziandeba an 
iRupeba, kritikuls uwodeben. sxvadasxva mcenareebisaTvis da maTi 
ganviTarebis sxvadasxva fazisaTvis kritikuli temperaturebi 
gansxvavebulia.  

sasoflo -sameurneo kulturebis damazianebeli kritikuli temperaturebi 
(0C) 

kultura  aRmonaceni yvavilebi  simwife  
sagaz. xorbali  -9, -10 -1, -2 -2, -4 
Svria  -8, -9 -1, -2 -2, -4 
qeri  -7, -8 -1, -2 -2, -4 
barda  -7, -8 -2, -3 -3, -4 
cercvi  -5, -6 -2, -3 -3 
mzesumzira  -5, -6 -2, -3 -2, -3 
Saqris Warxali  -6, -7 -2, -3 _ 
stafilo  -6, -7 _ _ 
Talgamur a -6, -7 _ _ 
kombosto  -9, -10 _ _ 
soio  -3, -4 -2 -0, -3 
simindi  -2, -3 -1, -2 -2, -3 
fetvi  -2, -3 -1, -2 -2, -3 
kartofili  -2, -3 -1, -2 -1, -2 
wiwibura  -1, -2 -1 -1, -2 
lobio  -1, -2 -1 -1, -2 
bamba -0.5,-1 -0.5,-1 -2 
brinji  -0.5,-1 -0.5,-1 -1 
kit ri  -0, -1 -0, -1 -0, -1 
pomidori  -0, -1 -0, -1 -0, -1 
Tambaqo -0, -1 -0, -1 -0, -2 
       
  mcenareTa dazianebis xarisxi damokidebulia wayinvebis intensiurobasa da 
misi moqmedebis xangrZlivobaze. amitom, erT SemTxvevaSi dazianeba SeiZleba 
sustad iyos ga moxatuli, meore SemTxvevaSi ki Zlierad.  
     amJamad arsebobs wayinvebisa da zamTris yinvebis winaaRmdeg brZolis 
sxvadasxva meTodi, romlebic pirobiTad or jgufad iyofa:  
 I-akuTvneben fizikurs, rogoricaa sxivfrqvevis Semcireba, namis wertilis 
aweva, haeris gaTboba, haeris fenebis erTmaneTTan Sereva da sxva.  
 II_ akuTvneben biologiurs _ yinvagamZle jiSebis gamoyvana seleqciuri gziT, 
mcenareTa kvebis reJimis regulireba, princireba, mcenaris Stambze miwis 
Semoyra, SefuTva da sxva.  
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    gamosxivebis Semcireba _ niadagidan da mcenareebidan gamosxiveba 
SeiZleba Semcirdes kvamlis gamoyenebiT, rac ramdenadme amcirebs wayinvebis 
moqmedebas. kvamlis moqmedeba iwvevs, sakvamle grovebis (koWebis) wvis Sedegad 
siTbos gamoyofas, rac ramdenadme amcirebs wayinvebis moqmedeba s. misi efeqti 
sawvavi masalis vargisianobazea damokidebuli da 1 -20 C-mde aRwevs. wvis dros, 
kvamlTan erTad gamoiyofa siTbo, romlis raodenoba damokidebulia sawvavi 
masalis raodenobasa da kaloriulobaze. sawvav masalad SeiZleba 
gamoyenebul iqnes mcenareuli n arCenebi, namja, naxerxi, saburavebi da sxva. 
aseTi saxiT, masalebi SeaqvT plantaciebSi da alageben 10 -15 metrian 
mwkrivebSi, ise, rom maT Soris manZili unda Seadgendes 4 -5 m-s. gorebi unda 
daewyos gabatonebuli qaris sawinaaRmdego  mimarTulebiT. sakvamle g rovebis 
anTebas iwyeben, roca haeris temperatura 2 -10C-mde daiwevs. kvamlis gamoyofis 
procesi unda gagrZeldes mzis amosvlis Semdeg 1 saaTis ganmavlobaSi mainc, 
imis gamo, rom Tu adgili hqonda mcenaris ujredebs Soris yinulis 
kristalebis warmoqmnas, isini Ta ndaTan unda galRves. winaaRmdeg SemTxvevaSi, 
mzis sxivebis uSualo zemoqmedebis Sedegad, mcenaris organoebi SeiZleba 
swrafad gaTbes da gamoiwvios mcenaris ujredebs Soris gayinuli 
kristalebis swrafi galRoba. amas SeiZleba mohyves ujredebis dazianeba da 
sabol ood mcenaris daRupva.  
    namis wertilis aweva _ igi SesaZlebelia haeris tenianobis gadidebiT, 
rasac aRweven niadagis uxvad morwyviT, romlis drosac wylis orTqli 
kondensirdeba da gamoiyofa faruli siTbo. uaryofiTi temperaturis 
dawyebamde, matulobs niadagis z eda fenis Tbogamtaroba, romlis drosac 
SesaZlebelia, haeris temperaturam moimatos 1 -20CŁiT, 2 m simaRleze niadagis 
zedapiridan. am mizniT, aRniSnuli meTodis gamoyeneba, e.i. morwyva 
mizanSewonilia Catardes gazafxulze da Semodgomaze SedarebiT gvalvian 
raione bSi.  
   wayinvebisa da zamTris yinvebis winaaRmdeg brZolis aRniSnul meTodebs 
aqvT dadebiTi da naklovani mxareebi. amitom isini geografiuli da 
adgilmdebareobis pirobebis gaTvaliswinebiT unda gamoiyenon.  
    yinvagamZle jiSebis gamoyvana seleqciuri gziT. se leqcionerebi muSaoben 
mcenareebis iseTi jiSebis gamoyvanaze, romlebic ramdenadme yinvagamZleni 
iqnebian. wayinvebis Sewyvetis Semdeg mcenareebi gvian daiwyeben vegetacias da 
wayinvebis dawyebamde adre damwifdebian.  
     mcenareTa kvebis reJimis regulireba.  mcenareTa yinvagamZleobis 
asamaRleblad didi mniSvneloba aqvs niadagSi kvebis reJimis regulirebas. 
niadagSi sasuqebis Setana (gansakuTrebiT azotiani) unda Catardes dadgenil 
vadebSi, radgan dagvianebis SemTxvevaSi mcenareebma SeiZleba vegetacia 
gaagrZelon S emodgomis bolomde da am dros umniSvnelo wayinvebic ki 
daazianebs maT.  
    kaliumiani sasuqebi ramdenadme zrdis yinvagamZleobas, magram 
aucilebelia maTi niadagSi Setanis vadebis dacva.  
    pincireba (waCqmeta)_mas ZiriTadad iyeneben adre Semodgomaze citruso van 
kulturebze, rodesac mcenareebs daudgebaT xelsayreli 
agrometeorologiuri pirobebi. isini agrZeleben zrdas, amitom maT aclian 
10-15 sm sigrZis wveroebs. amiT mcenare iZulebulia Sewyvitos vegetacia da 
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gadavides mosvenebiT mdgomareobaSi. am dros nazardebi i wrToba dabal 
temperaturaze da zamTris yinvebs SedarebiT ukeT itans.  
 mosalodneli wayinvebis prognozi. brunovis meTodi imaSi mdgomareobs, rom 
wayinvebis warmoqmnis albaToba dakavSirebulia saRamos dakvirvebis vadaze, 
temperaturis absolutur sididesTan. saRamo s 21 sT -ze, rac ufro dabalia 
temperatura (13 sT -dan 21 saaTamde temperaturis mkveTrad klebis dros), 
imdenad metad mosalodnelia wayinva.  
 mixelsonis grafikuli meTodi _ igi akavSirebs RamiT wayinvebis warmoqmnis 
albaTobas haerSi wylis orTqlis SemcvelobasTan.  es wesi emyareba Semdegs: 
rac ufro mcirea haeris absoluturi tenianoba, wayinva imdenad ufro 
mosalodnelia da piriqiT.  
    gvalva da xorSaki. gvalvebis warmoSobis mizezs, umetes SemTxvevaSi 
warmoadgens Zlieri atmosferuli procesebi, romlebsac ganapirobebs 
CrdiloeTidan an Crdilo -dasavleTidan civi haeris masebis SemoWra. es 
SemoWrebi xorcieldeba anticiklonis saxiT da formirebulia arqtikuli 
haeridan, romelic xasiaTdeba dabali temperaturiT, maRali gamWirvalobiT, 
dabali tenianobiT. mas sabolood moaqvs mowmendili, mSrali amindebi. aseT 
pirobebSi, dedamiwis zedapirs Zlierad aTbobs mzis radiacia, romlisganac 
Tbeba miwispira haeris fena da mimdinareobs temperaturis mateba, rac iwvevs 
haeris SefardebiTi tenianobis Semcirebas da tenianobis deficitis gadidebas. 
aseT pirob ebSi intensiurad mimdinareobs niadagis zedapiridan aorTqleba da 
mcenaris maRali transpiracia, romlis Sedegad mokle periodSi ixarjeba 
naidagis teni da misi maragi. atmosferuli naleqebis uqonlobis gamo igi ar 
ivseba. am dros mcenareebi ganicdian tenis nakleb obas da adgili aqvs 
gvalvas.  
    gvalvebi sxvadasxva gavlenas axdenen mcenareebze, rac damokidebulia 
maTi dadgomis xangrZlivobasa da intensivobaze. amis Sedegad mosavalic 
Sesabamisad mcirdeba. arasakmarisi naleqebis raodenobis garda, gvalvebi 
zogjer SeiZle ba ganisazRvros haeris temperaturiT. magaliTad, savegetacio 
periodSi, haeris temperaturis momateba xangrZlivi droiT, mravalwlian 
temperaturasTan SedarebiT, migviTiTebs gvalvianobis maCvenebelze.  
    sasoflo -sameurneo kulturebis zrdis pirvel periodSi, gazaf xulis 
gvalva yvelaze mniSvnelovani maCvenebelia, radgan igi xasiaTdeba dabali 
SefardebiTi tenianobiT, temperaturiT da civi qarebiT. aseT pirobebSi, 
mcenareebi viTardebian imdenad cudad, rom SemdgomSi ar SeuZliaT aRidginon 
normaluri zrda -ganviTareba, ris ga moc dabalia maTi produqtiuloba.  
    zafxulis gvalvisTvis damaxasiaTebelia maRali temperatura, haeris 
dabali SefardebiTi tenianoba da maRali aorTqleba. aseT pirobebSi, 
mcenareTa fazebi da fesvTa sistema ver viTardeba normalurad - ferxdeba 
zrda, xdeba naskve bis Camocvena, rac sabolood gavlenas axdens mosavalze.  
   xorSaki (atmosferuli gvalva)_kompleqsur, meteorologiur movlenas 
warmoadgens, romelic xasiaTdeba maRali temperaturiT, haeris dabali 
tenianobiTa da Zlieri qariT. aRniSnuli faqtorebi iwvevs mcenareebis  
transpiraciis gadidebas, niadagis zedapiridan intensiur aorTqlebas, rac 
Zalze uaryofiTad moqmedebs sasoflo -sameurneo kulturebis zrda -
ganviTarebasa da mosavlis formebze.  
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   xSirad, xorSakis warmoqmna dakavSirebulia maRali wnevis aresTan da 
gamowveulia didi  masStabis cirkulaciuri procesebis Sedegad, roca 
Semcirebuli tenianobis mqone haeris fenis sisqe ramodenime km -s aRwevs. 
xorSakis erT_erT saxes fioni warmoadgens. intensiuri fionis (xorSaki)  
dros dedamiwidan  dRe -Ramis aorTqleba wynar amindSi 8 mm -ze mets  Seadgens, 
xolo zomieri qaris SemTxvevaSi 10 mm -ze mets.  fionis dros haeris saSualo 
temperatura 25 0 CŁze metia.  
    zomieri fionis SemTxvevaSi aorTqleba dRe -Ramis ganmavlobaSi 10 mm-mde, 
xolo haeris  saSualo temperatura 15 -250 C-mdea. 
   susti fionis moqm edebis dros saSualo dReRamuri aorTqleba 6 mm -mde 
aRwevs, xolo haeris saSualo dReRamuri temperatura  - 200 C .    
   
 

sakontrolo kiTxvebi  
 

1. ra hqvia mecnierebas, romelic Seiswavlis ujredis agebulebas?  
2. CamoTvaleT ujredis ZiriTadi Semadgeneli nawilebi!  
3. rogor i yofa mcenare ujredis agebulebis mixedviT?  
4. rogoria ujredis gamravlebis tipebi?  
5. CamoTvaleT ujredis kariokinezuli dayofis fazebi!  
6. CamoTvaleT mcenaris ZiriTadi organoebi!  
7. daasaxeleT mcenaris vegetatiuri organoebi!  
8. daasaxeleT mcenaris generaciuli organoebi!  
9. for mis mixedviT fesvis rogori tipebi arsebobs, mokled daaxasiTeT 

isini!  
10. CamoTvaleT fesvis saxecvlilebani!  
11. rogoria foTlis ZiriTadi formebi?  
12. rogor iyofa foToli ZarRvianobis mixedviT?  
13. rogor sasicocxlo formebad iyofa mcenare Reros mixedviT?  
14. CamoTvaleT balaxovani mcenareebis formebi da mokled daaxasiaTeT 

isini!  
15.  CamoTvaleT yvavilis Semadgeneli nawilebi!  
16. ras ewodeba yvaviledi?  
17. rogori yvavilebi gvxvdeba simetriis mixedviT?  
18. yvaviledebis ramdeni jgufi arsebobs, daasaxeleT isini!  
19. CamoTvaleT botruli yvavilis saxeebi!  
20. mokled daaxasiaTeT Teslis agebuleba!  
21. ramden jgufad iyofa mcenareebi lebnianobis mixedviT!  
22. raSi mdgomareobs fotosinTezis arsi?  
23. CamoTvaleT fotosinTezis ZiriTadi produqtebi!  
24. CamoTvaleT mcenaris arsebobis ZiriTadi faqtorebi!  
25. daasaxeleT mcenaris kvebis wyaroebi!  
26. r as ewodeba atmosfero da romel ZiriTad elementebs Seicavs is?  
27. ra erTeulebSi izomeba atmosferuli wneva?  
28. ras ewodeba speqtri da ra nawilebisagan Sedgeba is?  
29. CamoTvaleT ZiriTadi meteorologiuri elementebi!@  
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30. daasaxeleT atmosferos naleqebis fazebi.!  
31. rogor ganisaz Rvreba atmosferuli naleqebi?  
32. daasaxeleT soflis meurneobisTvis saxifaTo meteorologiuri 

movlenebi!  
33. ras ewodeba kritikuli temperatura?  

 
 
 
 
 
 
 
 
 
 
 
  Tema 1.4. niadagi  
 
    dedamiwis garegan nawils, romelsac unari aqvs, daakmayofilos mcenareTa 
da masSi mosaxle  sxva cocxal organizmTa moTxovnileba wyliTa da sakvebi 
nivTierebebiT, niadagi ewodeba. niadagis warmoqmnis pirveli procesi daiwyo, 
rodesac naSal qanebze dasaxldnen baqteriebi da umdablesi mcenareebi 
(liqnebi, mRierebi, xavsebi). maTve moamzades are umaRles i mcenareebis 
dasaxlebisTvis. naSal qanebze umaRlesi biologiuri elementebis dasaxlebis 
momentidan aqtiurad iwyeba niadagSi organuli nivTierebebis dagroveba. 
niadagi naSali qanebisgan gansxvavdeba mcenareTa nacrovani  kvebis 
elementebis koncentraciiTa da da grovebis SerCevis unariT.  
    niadagis nayofierebis agroqimiuri maCveneblebis jgufs miekuTvneba: 
niadagis STanTqmisunarianoba, niadagis xsnaris reaqcia, niadagSi arsebuli 
sakvebi nivTierebebi.  
   niadagis unars, STanTqas ionebi, molekulebi sxvadasxva nivTi erebis 
xsnarebidan  da SeinarCunos isini, uwodeben mis STanTqmadobas. gamoyofen mis 
xuT saxes: 1) meqanikurs, 2) fizikurs; 3) qimiurs, 4) fizikur -qimiurs; 5) 
biologiurs.  
   biologiuri STanTqma ukavSirdeba niadagSi cocxali fesvebisa da 
mikroorganizmebis ars ebobas, isini niadagis xsnaridan STanTqaven azots, 
nacris elementebs da gadahyavT sxvadasxva organuli SenaerTebis 
SemadgenlobaSi. amiT, es sakvebi nivTierebani daculia niadagidan 
gamorecxvisgan.  
   meqanikuri STanTqma dakavSirebulia upirvelesad niadagis fo rebTan, 
romlis meSvebiTac niadags Seswevs unari, daakavos wyalSi ativtivebuli 
nivTierebani. amitomacaa, rom niadagSi gatarebuli mRvrie wyali TiTqmis 
gamWvirvale xdeba.  
  fizikuri STanTqma aris niadagis nawilakebis mier sxvadasxva nivTierebebis  
molekulebis  dadebiTi da uaryofiTi  adsorbcia. fizikur STanTqmas didi 
mniSvneloba aqvs niadagis nayofierebisTvis. adsorbciis saSualebiT, niadagis 
xsnarSi warmoiqmneba gansxvavebuli koncentraciis areebi, rac mcenareebs 
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SesaZleblobas aZlevs, Sesaferisi koncentraciis xsn aridan amoiRos sakvebi 
nivTierebebi.  
    qimiuri STanTqma aris niadagis unari, calkeuli marilis qimiuri 
reaqciis gziT, xsnad an wyalSi Zneladxsnad SenaerTebSi, Seakavos zogierTi 
ioni.  
    fizikur -qimiuri STanTqma anu polaruli STanTqma. STanTqmis am saxes 
axasiaTebs xsnarSi myofi molekulebis erTi nawilis mizidva, xolo meore 
nawilis ganzidva.  
   yoveli niadagi Sedgeba sxvadasxva zomis nawilakebisgan, romlebic 
Seicaven umaRlesi daqucmacebis anu maRali dispersirebis mdgomareobaSi 
myof nawilakebs _ koloidebs.  
    koloidebis diametri 1 mikronidan 1 milimikronamdea. niadagis koloidebs 
yofen organul, mineralur da organul -mineralur nivTierebebad.  
   organuli nivTierebebi warmodgenilia humusis saxiT (humunis mJavebi, 
fulo mJavebi da maTi marilebi)  
    niadagis miner alur koloidebs warmoadgenen meoreuli (Tixa) mineralebi: 
kaoliniti, limoniti da sxva.  
   niadagis xsnaris reaqcia.  niadagis xsnaris reaqcia niadagis nayofierebisa 
da gakulturebis xarisxis Zalze mniSvnelovan maCvenebels warmoadgens. is 
ganisazRvreba xsnarSi arsebuli wyalbadis ionebisa da hidroqsidionebis 
koncentraciiT.  niadagis mJavianoba  da saerTod reaqcia gamoixateba 
H_ionebis sxvadasxva koncentraciiT da misi SefardebiT OH ionebTan.  
wyalbadis ionebis  koncentracia pirobiTad aRiniSneba PH-iT. amis mixedvi T: 
neitraluri reaqciis xsnarSi  H=OH; PH=7  
mJave                             H>OH; PH<7 
tute                              H<OH; PH>7 

   rac ufro metia H-is  ionis koncentracia, miT ufro dabalia  PH ricxvi. 
niadagis xsnaris gamonawuris reaqcia meryeobs 3,5 -9-is farglebSi.  
    Zlier mJavea is niadagi, romlis  mJavianoba ( PH)  4-4,5-ze naklebia, rac 
axasiaTebs Zlier ewer da zogierT sxva niadagebs.   
   saSualo mJavianobad iTvleba PH=4-4,5, rac axasiaTebs dasavleT 
saqarTvelos ewer da wiTelmiwebis umetesobas.  
   susti mJave reaqcia PH=5,5-6,8 farglebSi axasiaTebs sust ewer, tyis 
yomral niadagebs, aseTive reaqcia zeda fenebSi aqvs zogierT Savmiwa da 
mdelos niadagebs. neitraluri reaqcia  (PH 6,9-7,1) axasiaTebs Savmiwebs, 
romlebic viTardebian zomieri havis pirobebSi , agreTve tyis niadagebis 
umravlesobas da sxva niadagebs.  
    niadagis fizikur -qimiuri da biologiuri TaviseburebebisTvis yvelaze 
ukeTesia neitraluri da odnav tute reaqcia.  
    niadagis reaqcia icvleba niadagis gakulturebis pirobebSi. am mxriv did 
zegavlena s axdens niadagis morwyva, mineraluri sasuqebis Setana, mJave 
niadagebis mokirianeba da a. S.  
    niadagSi arsebuli mineraluri nivTierebani da humusis Sedgeniloba 
ganapirobebs mis simkvrives anu absoluturad mSrali niadagis masis 
Sefardebas imave moculobis wylis masasTan.  
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   niadagis agronomiul SefasebaSi gansakuTrebuli mniSvneloba eniWeba mis 
saSualo simkvrives, anu 1 sm 3 moculobis struqturas, dauSlel, 
absoluturad mSrali niadagis masas gramebSi (g/sm 3). saxnavi fena CaiTvleba 
fxvierad, Tu misi saSualo simkv rive ar aRemateba 1,15 -s; mkvrivad - 1,15-dan 
1,35-mde da Zalian mkvrivad - Tu 1,35-ze metia. saSualo simkvrivezea 
damokidebuli niadagis haeris, wylisa da siTbos reJimi, aseve niadagis 
mikrobiologiuri procesebis aqtivoba.  
    mcenarisTvis yvelaze xelsayrel i niadagis saSualo simkvrives, 
optimaluri simkvrive ewodeba. yvel kulturas Tavisi optimaluri simkvrive 
aqvs. 
   niadagis agebuleba ewodeba misi nawilakebisa da koStebis 
urTierTganlagebas. TvalsaCinoebisTvis SeiZleba warmovidginoT, rom 
niadagis meqanikuri n awilakebi da koStebi burTisebri formisaa.  
  
 

 
1.                                        2. 

 
sferuli nawilakebis ganlagebis sqema  

1. fxvieri ganlageba  2. mkvrivi ganlageba  
 
   niadagis struqtura ewodeba sxvadasxva formisa da agregatebisgan Semdgar 
niad agis masas. xolo mis unars, daiSalos sxvadasxva formisa da zomis 
agregatebad, struqturianoba ewodeba.  
    formis mixedviT agregatebi sxvadasxvanairia: beltovani, koStovani, 
marcvlisebri, svetisebri, fiqalisebri da sxva. agronomiuli TvalsazrisiT 
karg struqt urad iTvleba koStovan -marcvlovani struqtura.  
   koStovani struqtura  niadagis mniSvnelovani Tvisebaa. igi ganapirobebs: a) 
niadagis sifxvieres, rac uadvilebs fesvTa sistemas Tavisuflad 
ganviTarebas, Teslis advilad gaRivebas da agreTve niadagis damuSavebisa s 
winaRobis Semcirebas, b) niadagSi wylis Tavisuflad CaJonvas, g) niadagis 
aeracias 4) mikrobiologiuri procesebis xelSewyobas.  
   niadagis stuqturas aqvs Semdegi diferencireba: 1) mikrostruqtura _ 0.25 
mm-ze naklebi; 2) makrostruqtura - 0,25-dan 10 mm-de; 3) mega anu goroxovani 
struqtura - 10 mm-ze meti.  
   agronomiuli TvalsazrisiT, struqturul agregatebad iTvleba mxolod is 
agregatebi, romelTa zoma 0,25 -10 mm-is farglebSia. maT Soris ufro 
optimaluria 1 -2-3-4-5 mm zomis agregatebi.  
   niadagis struqturis xas iaTs ganapirobebs is agregatebi an ustruqturo 
masa, romelic sxvasTan SedarebiT ufro meti raodenobiTaa.  
 niadagis kvebis reJimi . cnobilia mcenareTa kvebis ori tipi - avtotrofuli, 
rodesac mcenare uSualod iTvisebs niadagidan sakveb nivTierebebs da 
mikotrofuli , rodesac mcenare, uSualod mineraluri nivTierebebis 
SeTvisebis  garda, ikvebeba mikorizis saSualebiT.  
   dReisaTvis mcenareTa SemadgenlobaSi aRmoCenilia 74 -ze meti sxvadasxva 
dasaxelebis elementi, romlebic qmnian mraval aTas organul da mineralur 
nivTiereb as. am elementebidan mcenaris normaluri zrda -ganviTarebisTvis 
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absoluturad aucilebelia: naxSirbadi, Jangbadi, wyalbadi da Svidi elementi 
- azoti, fosfori, kaliumi, kalciumi, magniumi, gogirdi da rkina. es 
elementebi, rkinis garda, mcenaris SemadgenlobaSi mn iSvnelovani 
raodenobiTaa. maTi Semcveloba qsovilebSi mSrali masis procentis 
measedidan, ramdenime procentamde meryeobs. am jgufis elementebs ewodeba 
makroelementebi. ZiriTadi 7 elementis garda, mcenares esaWiroeba Zalze 
mcire raodenobiT _ manganumi, bori, molibdeni, vanadiumi, spilenZi, TuTia, 
kobalti, iodi, qlori, natriumi da sxva. maTi Semcveloba mcenareSi meryeobs 
procentis meaTasedi nawilidan meaTiaTased nawilamde da maT 
mikroelementebi ewodebaT.  
   mcenaris dawvis Sedegad, natriumi, magniumi, fosfori, kaliumi, rkina, 
bori, manganumi da sxva elementebi rCebian da maT nacris elementebi ewodeba.  
    romelime makro an mikroelementis ukmarisoba mcenareSi iwvevs 
nivTierebaTa cvlisa da fiziologiuri procesebis moSlas, auaresebs mis 
zrda -ganviTarebas, iwvevs mos avlianobisa da misi xarisxis Semcirebas. 
SevCerdeT maT mniSvnelobaze.  
     azoti  didi raodenobiT Sedis aminomJavebSi, maTgan agebulia cilis 
rTuli molekulebi, xolo Tavad cilebi warmoadgenen sicocxlis safuZvels.  
   azots mcenare iTvisebs nitratebisa da amo niumis marilebis saxiT. 
mcenareSi SeTvisebuli azoti gadadis organul formaSi da xmardeba 
cilovani nivTierebebis Seqmnas. azoti xels uwyobs mcenaris vegetatiuri 
organoebis zrdas, xolo misi Warbi raodenoba iwvevs mcenaris vegetaciis 
gaxangrZlivebas da nayofis  momwifebis dagvianebas. azotis deficitis dros, 
mcenaris foTlebi Ria mwvane fers Rebuloben, izrdebian sustad, ris 
Sedegadac mcirdeba mosavlianoba. niadagSi azotis raodenobasa da  
organuli nivTierebebs Soris pirdapiri damokidebuleba arsebobs. organuli 
(humusiT)  nivTierebebiT mdidari niadagi (Savmiwebi, mTa -mdelos niadagebi) 
azots 0,5 -1%-mde Seicavs. humusiT Rarib niadagebSi ki (ewerebi, ruxi nadagebi), 
misi Semcveloba 0,1 -0,15%-mdea. 
    fosfori did rols TamaSobs mcenareuli organizmebis nivTierebaTa 
cvlaSi.  fosfori gvevlineba atf -is (adenozintrifosformJava) warmoqmnis 
ZiriTad wyarod, xolo Tavis mxriv atf axdens mzis energiisa da bioqimiuri 
aqtivobis dros warmoqmnili energiis akumulirebas. fosforis ukmarisobis 
pirobebSi, mcenareSi  irRveva energiisa da nivTie rebaTa cvla, xangrZlivdeba 
momwifebis periodi, uaresdeba produqciis xarisxi. sxvadasxva niadagi 
fosfors Seicavs 0,06 -0.21%-mde. 
    kaliumi. am elementiT mdidaria mcenaris axalgazrda, mozardi organoebi, 
igi did rols asrulebs mcenareSi asimilaciisa da naxSi rwylebis 
gadanacvlebis procesSi, xels uwyobs naxSirwylebis da cilebis dagrovebas, 
meqanikuri qsovilebis warmoqmnas da iwvevs Reros gamagrebas. kaliumis 
deficitis dros Tesli da nayofi wvrilia - ar aris dasrulebuli da 
advilad kargavs aRmocenebis unars. sxvad asxva niadagi sxvadasxva raodenobiT  
Seicavs kaliums - 1,9-2,5%-mde. 
    kalciumi did rols TamaSobs fotosinTezSi da naxSirwylebis 
gadaadgilebaSi. is monawileobs mcenaris ujredebis formirebaSi, Zlier 
gavlenas axdens  mcenareuli koloidebis ganawilebaze, xels  uwyobs fesvTa 
sistemis ganviTarebas. niadagSi kalciumis maRali Semcveloba amcirebs _ 
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rkinis, magniumis, kaliumis, boris, manganumis da sxva elementebis SeTvisebas. 
eweri niadagebis garda, kalciumi sakmao raodenobiT moipoveba TiTqmis yvela 
tipis niadagSi.  
    magniumi qlorofilis aucilebeli elementia, monawileobs fosforis 
gadaadgilebaSi, zemoqmedebas axdens Jangva -aRdgenis procesze. misi 
ukmarisobis dros, foTlis ZarRvebSoris viTardeba qlorozi da misi mkveTri 
deficiti iwvevs foTlis siWreles, daxvevas, gayviTl ebas. magniumis 
raodenoba niadagSi 0,2 -0,3%-s farglebSi meryeobs.  
    gogirdi sami aminomJavis Semadgeneli nawilia, romlebic Sedian cilebis 
struqturaSi. is Sedis agreTve zogierT mcenareul zeTSi. gogirdis 
raodenoba ufro metia mcenaris Teslsa da foTlebSi, na klebia Rerosa da 
fesvebSi. gogirdi niadagSi SO3Łze gadaangariSebiT 0,1 -0,15 %-is farglebSi 
meryeobs. 
   rkina. mcenare rkinas, umniSvnelo raodenobiT (procentis measedi nawili) 
xarjavs, magram misi mniSvneloba mainc metad didia. rkina da mikroelementebi 
an Sedian cilovani katalizatoris -fermentebis SemadgenlobaSi, an aaqtiveben 
maT moqmedebas. rkinis naklebobis SemTxvevaSi, mcenare avaddeba qloroziT. 
rkinas gansakuTrebiT didi raodenobiT Seicavs wiTelmiwebi.  
    niadagi Sedgeba magari, Txieri da aerovani faze bisgan. normaluri 
tenianobis pirobebSi niadagis haeri dakavebulia saxnavi fenis moculobis 
¼1/4-1/3-Si. masSi naxSirorJangi saSualod 1% -iT metia da Jangbadi ki 
atmosferos haerTan SedarebiT naklebi.  
    niadagis xsnari yvelaze ufro moZravi, aqtiuri da cvaleb adi fazaa. is 
mcenarisTvis uSualo wyaros warmoadgens, sakvebi nivTierebiTa da wyliT 
momaragebis saqmeSi. niadagis xsnaris gamdidreba warmoebs mineralebis 
gamofitvis da daSlis, niadagSi organuli nivTierebebis mikroorganizmebiT 
gaxrwnis da sasuqebis Setanis Sedegad. xsnaris koncentracia aramlaSe 
niadagSi mcirea da meryeobs 1 litr wyalSi gramis meaTedidan ramdenime 
gramamde. mlaSe niadagSi, xsnarSi gaxsnili nivTierebis raodenoba SeiZleba  
iyos aTeulobiT, aseulobiT gramic ki 1 l wyalSi. mcenare dabali 
koncentra ciis xsnaridan Cqara iTvisebs sakveb nivTierebas, normalurad 
viTardeba da karg mosavalsac iZleva. niadagSi xsnaris maRali koncentracia 
xSirad iwvevs mcenaris daCagvras da daRupvasac ki. amitom, niadagSi sakmarisi 
wylis raodenoba mniSvnelovani faqtoria mcen areSi sakveb nivTierebaTa 
Sesvlisa da misi normaluri zrda -ganviTarebisTvis.  
    niadagis magari faza Sedgeba mineraluri da organuli nawilebisgan. 
mineraluri nawilebi Seadgens misi masis 90 -99%-s. niadagSi ganuwyvetliv 
mimdinareobs Znelad xsnadi nivTierebis  advilad xsnad nivTierebebad  
gardaqmna, amave dros mimdinareobs Sebrunebuli procesi _ advilad xsnadi 
gadadis ZneladxsnadSi.  
    niadagis organuli nawili Seadgens magari fazis mcire nawils, Tumca 
didi mniSvneloba aqvs mis nayofierebaSi.  
    organuli nawili s Semcveloba meryeobs 1 -2%-mde ewer da rux  niadagebSi, 
xolo 10% -mde mZlavr Savmiwebze. niadagis organuli nawili ZiriTadad  
warmodgenilia humusiT (85 -90%), mxolod mcire  nawili -mcenareuli 
narCenebiTa da mikrobul -cxoveluri warmoSobis arahumuficirebuli 
nivT ierebebiT.    
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    sxvadasxva tipis niadagi gansxvavdeba ara marto humusis saerTo 
SemcvelobiT, aramed misi SemadgenlobiTa da TvisebebiTac.  

 
 
 

saqarTvelos niadagebi  
 
     saqarTvelos teritoriaze niadagis mravali tipi gvxvdeba: mTa -mdelos, 
yviTelmiwa, yviTelm iwa-eweri, Waobiani, yavisferi, ruxi -yavisferi, Savmiwa, 
bicobiani da damlaSebuli niadagebi.  
    Cveni qveynis niadaguri safaris mravalkomponentianoba ukavSirdeba misi 
hifsometriis (simaRleTa sxvaoba) did diapazons (50_3000 m) da masTan 
dakavSirebuli klima turi faqtorebis (naleqebis, temperaturis) ryevis 
amplitudas _ klimatis ,,mravaltipianobasò: dasavleT saqarTveloSi tenian, 
subtropikul klimats, aRmosavleTSi ki subtropikuli, mSrali stepis, xolo 
maRalmTianeTSi_civs da Tovlian -yinulovan klimats.  
    saqarTvel oSi niadagwarmoqmnis procesze da mis tipobriv 
mravalmxrivobaze did gavlenas axdens anTropogenuli faqtori. niadagur 
safarTan Sexamebuli am  faqtoris gavlenis Sedegad, kolxeTis dablobze, 
torfian -Waobiani niadagebis adgilze, kolmatirebuli axali niadagebi 
warmoiqmna, daSrobiT melioraciuli RonisZiebebiT ,,naWaobariò kulturuli 
niadagebi Camoyalibda. alaznisa da krwanisis vakeebze, damlaSebuli, 
gamouyenebeli niadagebi, melioraciul RonisZiebaTa Sedegad vargis 
niadagebad iqca da a.S. magram, amave dros samiwaTmoqmed o zonaSi, samwuxarod, 
Seuferebeli, Seusabamo agroteqnikuri RonisZiebebis Sedegad - eroziis, 
meoreuli damlaSebis, meoreuli daWaobebis da sxva procesebis gamo rig 
SemTxvevaSi, niadaguri safaris darRveva -degradacia moxda,.  
    saqarTvelos niadagebis klasifika ciis gafarToebul sqemaSi gamoyofilia 
18 niadaguri tipi, 45 qvetipi da ufro meti saxe da saxesxvaoba.       
 respublikis mTeli farTobis 6,9% myinvarebsa da mudmivi Tovlis safarze 
modis, xolo qanebis gaSiSvlebebsa da sxva, soflis meurneobisaTvis uvargis 
,,miwebzeò ki - 1,9%. 
 saqarTvelosTvis damaxasiaTeblia Semdegi niadaguri tipebi:  

1. myinvarebi da mudmivi Tovlis safari;  
2. mTa-mdelos kordiani da mTa -mdelos kordian karbonatuli;  
3. mTa-mdelos kordiani Savmiwisebrni;  
4. mTa-mdelos torfiani da lebiani;  
5. mTis Savmiwisebrni;  
6. mTis Savmiwa; 
7. mTa-tye mdelos;  
8. yomrali ordinaluri da yomrali tipiuri;  
9. renZino -yomrali;  
10. yviTel -yomrali;  
11. yomralisebri;  
12. kordian -karbonatuli (neSompala karbonatuli);  
13. yviTelmiwa. yviTelmiwa -eweri;  
14. wiTelmiwa, wiTelmiwa -gaewerebuli da wiTelmiwa -ewerlebiani;  
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15. miner alur Waobiani;  
16. organul (torfian) Waobiani;  
17. yavisferi da renZino -yavisferi;  
18. mdelos yavisferi;  
19. ruxi -yavisferi da ruxi -yavisfer -gajiani;  
20. mdelos ruxi -yavisferi;  
21. baris Savmiwisebri;  
22. baris Savmiwa;  
23. bicobi -bicis kompleqsi;  
24. Zvel aluvi_,,lamiò; 
25. aluviuri (mdelos, ty e-mdelos, zRvispira);  
26. qanebis gaSiSvleba.  

    saqarTvelos niadaguri safaridan miwaTmoqmedebaSi yvelaze metad 
aTvisebulia ruxi -yavisferi, Savmiwa, yviTelmiwa, yviTelmiwa -eweri, wiTelmiwa 
da wiTelmiwa -gaewerebuli niadagebi.  
  
 
Tema 1.5. Teslbrunva  
 
   monokulturis (erTi romelime kulturis xangrZlivi droiT warmoeba) 
pirobebSi mindvris mcenareTa mosavlianobis Semcireba adamianma SeamCnia jer 
kidev miwaTmoqmedebis dasawyisSive, magram am mizezis axsnas, mecnieruli 
TvalsazrisiT sakmaod didi dro dasWirda.  
   akademikosma viliamsma mravalmxrivi gamokvlevebiT gansakuTrebuli 
yuradReba miaqcia niadagis mtkice koStovani struqturis Seqmnas, rogorc 
niadagis nayofierebis gaumjobesebis mTavar pirobas. manve mindvris 
kulturebi dayo or jgufad: erTi jgufi, kerZod mravalwliani parkosani da 
marcvlovani balaxebi, romlebic aRadgenen da aumjobeseben niadagis 
struqturas; xolo meore jgufi _ erTwliani kulturebi - Slian da 
auareseben koStovan struqturas. aqedan gamomdinare, aucilebelia 
TeslbrunvaSi mravalwliani parkosani da marcvlovani balaxebisa da 
erTwliani kulturebis morigeoba.  
    sasoflo -sameurneo kulturebis morigeoba did gavlenas axdens niadagis 
fizikur Tvisebebze. zogierTi mcenaris unari, romelic niadags amdidrebs 
organuli nivTierebebiT, uSualodaa dakavSirebuli fesvTa sistemis xas iaTsa 
da sanawveralo narCenebis raodenobasTan. am mxriv, mravalwliani parkosani 
da marcvlovani balaxebis narevad Tesva gansakuTrebiT xelsayrel pirobebs 
qmnis neSompalis dagrovebisTvis. neSompala ki, rogorc cnobilia, niadagis 
mtkice koStovani struqturis Seq mnis safuZvelia. amave dros, misi fesvTa 
sistema imdenad Tanabradaa ganawilebuli, rom xelovnurad, organuli 
nivTierebebis aseTi ganawileba saxnav fenaSi SeuZleblia.  
    mcenaris moqmedeba niadagze gamoixateba fesvTa sistemis meqanikuri 
moqmedebiT, romelic T anabrad nawildeba niadagSi da xSirad gvevlineba 
,,xelovnur drenaJadò, amasTan erTad, fesvTa sistema xels uwyobs niadagis 
struqturis Seqmnas. amavdroulad, mcenareTa sixSire da foTlis saerTo 
zedapiri faravs niadagis zedapirs, icavs niadags uSualod wvimis wve Tebis 
zemoqmedebis, aseve mzis sxivebiT zedmeti gadaxurebisgan.  niadagis fizikur 
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Tvisebebze TvalsaCino gavlenas axdens sasoflo -sameurneo kulturebis 
Tesva-moyvanis organizacia, kerZod, saToxni kulturebi saWiroeben 
mravaljerad damuSavebas, rac xels uwyobs o rganuli nivTierebebis 
intensiur daSlas. iseTi kulturebi ki, romlebic xSirad ar muSavdeba 
(mravlwliani balaxebi, saTesi kulturebi), aneleben organuli nivTierebebis 
daSlas. amgvarad, gansxvavebuli kulturebis morigeoba, erT SemTxvevaSi 
aumjobesebs niadagis fi zikur Tvisebebs, xolo meore SemTxvevaSi ki 
auaresebs mas. 
   mravalwliani balaxebi (gansakuTrebiT marcvlovani da parkosani 
balaxebis narevi) mkveTrad aumjobeseben niadagis yvela fizikur Tvisebas.  
    mindvris kulturebis gavlena wylis reJimze uSualod dakavS irebulia 
niadagis fizikur TvisebebTan. mcenareebi, romlebic aumjobeseben niadagis 
fizikur Tvisebebs, TavisTavad xels uwyoben wylis reJimis sworad 
regulirebas. amave dros, yvela kultura niadagidan iRebs wylis garkveul 
raodenobas. ramdenadac metia mosavali, metia transpiraciis koeficienti, 
izrdeba wylis reJimi da amave dros gamomSrali rCeba niadagi. ramdenadac 
Rrmad iviTareben mcenareebi fesvTa sistemas, imdenad did siRrmeze aSroben 
isini niadags.  
    tenianobis reJimis regulirebaze garkveul gavlenas axdens m cenaris 
biologiuri Tviseba, kerZod, is, Tu rogoria foTlis saerTo zedapiri da ra 
siZlieriT faravs (Crdilavs) mcenare niadagis zedapirs, rogoria misi 
transpiraciis koeficienti. am TvalsazrisiT didi gansxvavebaa 
farTofoTlovan da marcvlovan mcenareebs Soris. m ravalwliani da 
erTwliani balaxebi, Warxali, kartofili, kombosto niadagis zedapirs 
Zlierad Crdilaven da amcireben wylis usargeblo aorTqlebas. marcvleul 
kulturebSi ki, gansakuTrebiT maTi vegetaciis dasasruls, daCrdilvis 
efeqti mkveTrad mcirdeba, rac bunebriv ia, niadagidan wylis uqmad dakargvis 
pirobebs qmnis.  
   gansxvavebuli biologiuri jgufis kulturebs gansxvavebuli 
moTxovnilebebi aqvs niadagis mimarT - isini sxvadasxva raodenobiT iReben 
sakveb elementebs, magaliTad: Wvavi Zlier aRaribebs niadags fosforiT, b amba 
_ azotiT, kartofili da Warxali - kaliumiT da sxva. aqve unda aRiniSnos, 
rom parkosani kulturebi fesvebze dasaxlebuli baqterium -rizomiumis 
meSveobiT, atmosferodan Tavisufali azotis fiqsacias axdenen, xolo 
araparkosnebi iyeneben bmul azots, romelic niad agSi ZiriTadad nitratuli 
da amiakuri saxiT moipoveba.  
   mcenareTa mier sakvebi elementebis SeTviseba damokidebulia fesvTa 
sistemis siZliereze da niadagSi misi ganviTrebis siRrmeze. sasoflo -
sameurneo kulturebi fesvTa ganviTarebis mixedviT iyofa sam jgufad:      a) 
Zlierad ganviTarebuli fesvTa sistema (ionja, sorgo, sudanura, mzesumzira 
da a. S. romelTa fesvebi 2 -4,5 metramde Cadian niadagSi);       b) saSualod 
ganviTarebuli fesvTa sistema (xorbali, Wvavi, qeri, simindi, lobio, 
cercvela 1,1 -2,2 metramde aRweven niadagSi); g) sustad ganviTarebuli fesvTa 
sistema (brinji, Svria, barda, kartofili, samyura, kombosto, maTi fesvebis 
gavrceleba niadagSi 0,6 -1,5 metrs ar aRemateba). aqve unda aRiniSnos, rom 
niadagSi fesvTa sistemis Rrmad ganlagebis garda, zogierT mcena res Seswevs 
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unari SeiTvisos Znelad xsnadi sakvebi elementebi (esparceti, xanWkola, 
wiwibura).  
    Teslbrunva gansakuTrebul dadebiT gavlenas axdens mindvris 
dasarevlianebaze. Teslbrunva agronomiaSi cnobilia rogorc sarevelebis 
winaaRmdeg brZolis saukeTeso sa Sualeba, rac ganapirobebs sxvadasxva 
biologiuri jgufis mcenareTa morigeobas da  maTTvis damaxasiaTebeli  
damuSavebis Tanmimdevrobas. erTi da imave kulturis ganmeorebiTi Tesvis 
pirobebSi, imatebs am kulturis movla -moyvanasTan TanSewyobili da masTan 
Seguebul i specifikuri sarevelebi.  
    sasoflo -sameurneo kulturaTa morigeobas didi mniSvneloba aqvs 
mavnebel-daavadebaTa winaaRmdeg sabrZolvelad.  erTi da imave kulturis, 
erTi da imave farTobSi ganmeorebiT Tesvis dros, mkveTrad izrdeba 
mavnebelTa da daavadebaTa ra odenoba. gansakuTrebiT saxifaToa is mavnebel -
avadmyofobani, romlebic garkveuli saxis mcenareTa daavadebas an dazianebas 
iwveven. Saqris Warxali da kartofili ganmeorebiTi kulturis moyvanis 
SemTxvevaSi, metad ziandebian nematodebiT, puris bzuala nawveralze 
d aTesil TavTavian kulturebs gacilebiT ufro Zlierad azianebs, vidre sxva 
romelime winamorbedis Semdeg.  
   Seunacvlebeli kulturebis Tesva -moyvanis pirobebSi, avadmyofobaTa 
gavrcelebis ukeTesi pirobebi iqmneba. marcvlovnebis fesvis sidamplis 
gamomwvevi sokoebi , zedized Tesvis SemTxvevaSi, intensiurad mravldebian da 
mosavlianobas amcireben. magaliTad, kartofilis nakartofilarze dargva 
iwvevs fitoftoras gavrcelebas, TavTavianebis ganmeorebiTi Tesva ki xels 
uwyobs Jangas gavrcelebas da sxva. TeslbrunvaSi kulturaTa swori 
morigeoba saSualebas iZleva, TvalsaCinod Semcirdes mavneblebisa da 
daavadebisgan miRebuli zarali.          
   

Tema 1.6. Tesli da Tesvis meTodebi  

    maRali mosavlis miRebis saqmeSi erT -erTi umniSvnelovanesi faqtoria 

Teslis jiSuri da saTesi Tvisebebi.  isini ganisazRvreba Teslis jiSuri 

siwmindis xarisxiT. jiSuri xarisxis mixedviT kulturul mcenareTa Tesli 

iyofa elituri, pirveli da meore kategoriis jiSuri siwmindis Teslad. 

Teslis jiSuri xarisxi dgindeba naTesebis savele aprobaciiT da dasturdeba 

dokumentac iiT. Teslis saTesi Tvisebebi ganisazRvreba maTi gaRivebis 

energiiT, aRmocenadobiT, tenianobiT, siwmindiT, sameurneo vargisianobiT.  

agronomiuli mecnierebisa da mowinave praqtikiT SemuSavebulia Teslis 
winaswari damuSavebis sxvadasxva meTodebi. maTi ZiriTadi 
daniSnulebaa_Teslis yoveli partiis umaRles saTes kondiciamde miyvana, 
sortireba da erTnairi kalibris Teslis gamoyofa, mavneblebisa da 
daavadebebis gamomwvevTa ganadgureba. iyeneben agreTve mcenareTa aRmocenebis, 
zrdis  damaCqarebel da araxelsayreli garemo faqtorebisadmi maTi 
medegobis gazrdis saSualebebs.  
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    Teslis Tesviswina damuSaveba moicavs _ Teslis Sewamvlas, Tburi haeriT 

an aqtiuri ventilirebiT damuSavebas, parkosani mcenareebis inokulacias, 

inkustirebas, draJirebas, skarifikacias da sxva.  

   Sewamvla (gauvnebelyofa) _ Teslis Tesviswina damuSavebis aucilebeli 

RonisZiebaa, romelic mimarTulia Teslis gauvnebelyofisken mavnebelTagan, 

aseve baqteriuli da sokovani daavadebebis gamomwvevTagan, romelTac 

SeuZliaT didi zarali miayenon mosavlianobas.  

   arsebobs  Teslis qimiuri Sewamvlis sami meTodi: mSrali, naxevradmSrali 

da sveli. imis gamo, rom yvela Tanamedrove Teslis Sesawamli preparati 

gamodis dasvelebadi fxvnilis saxiT, dRevandel dRes ZiriTadad gamoiyeneba 

mSrali Sewamvla dasvelebiT (10 litri wyali 1 tona T eslze), didi 

raodenobis SemTxvevaSi Teslis Sewamvlas axdenen specialuri manqanebiT.  

    marcvlovani kulturebis SemTxvevaSi (qeri, xorbali) mimarTaven Teslis 

Tbur damuSavebas mtvriana gudafSutas winaaRmdeg. damuSavebas iwyeben 

Teslis gaTbobiT 28 -320C wyalSi  4 saaTis manZilze, raTa gaaqtiuron mtvriana 

gudafSutas sporebi, romlebic imyofebian Teslis SigniT. Semdeg Tesls 

aCereben 50-530C gacxelebul wyalSi, 7 -10 wuTis manZilze. amis Semdeg Tesls 

aSroben da Tesaven.  

    dalboba. aRmonacenis gamoCenis daCqarebisa d a maRali mosavlis miRebis 

mizniT, mimarTaven Teslis dalbobas. 12 -24 saaTis manZilze, rodesac isini 

gajirjvdebian, maT SeaSroben gabnevad kondiciamde da daTesaven. xSirad 

wyalSi amateben sxvadasxva mikroelementebs an maT nakrebs da zrdis 

stimulatorebs.  

    Tburi haeriT damuSaveba. araxelsayreli pirobebis dros (dabali 

temperatura, maRali tenianoba) Tesli nela gadis aRebisSemdgomi momwifebis 

etaps da miuxedavad imisa, rom sicocxlisunarianni arian, mainc dabali 

aRmocenadobiT xasiaTdebian. aseTi Teslis aRmoceneb is energiis 

gasaZliereblad mimarTaven maTi Tburi haeriT damuSavebas.  

    skarifikacia da stratifikacia. samyuras, ZiZos, xanWkolas da zogierTi 

sxva kulturis Tesli xasiaTdeba mkvrivi garsiT. amis gamo isini xelsayrel 

pirobebSic ki nela Rvivdebian. amitom,  mimarTaven maTi safarveli garsis 

meqanikur dazianebas, rac zrdis aRmocenadobas. es meTodi tardeba 

specialuri manqanebis _ skarifikatorebis daxmarebiT.  

    zogierTi kulturis Tanabari aRmonacenis misaRebad mimarTaven 

stratifikacias - Teslis dayovnebas dabal  temperaturaze (0 -+3 +50C),   
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xangrZlivi drois manZilze. Tesls 1 -3 Tvis manZilze inaxaven tenian qviSaSi, 

torfSi da sxva.  

    zogierTi kulturisTvis mimarTaven draJirebas (Saqris da sakvebi 

Warxali, parkosani da bostneuli kulturebi). aseTi damuSaveba saSual ebas 

iZleva, Tesls Semoekras sakvebi garsi, romlis SemadgenlobaSic Sedis 

mikroelementebi, pesticidebi, zrdis regulatorebi, rac aumjobesebs 

aRmonacenebis gamZleobas da ganviTarebas. amave dros draJes aZleven sferul 

formas, romelic gamoiyeneba Tesvis mizniT (punqtiruli manqanis saSualebiT). 

draJes diametri wvrili TeslisTvis dayavT 2,5_mm -mde, saSualosi - 5-6 mm-mde 

da msxvilis - 7-10 mm-mde. draJes nawilebis Sesawebeblad  iyeneben dablobis 

torfs an poliakrilamidis xsnars.  

    Teslis xangrZlivi SenaxvisTvis, d raJes aSroben saSrobSi 8 -10% 

tenianobamde: Teslis aRmonacenis dasaCqareblad, sagazafxulo Tesvisas, 

draJes daTesvamde 2 -3 dRiT adre asveleben wyliT, garsis 30 -35% tenianobamde 

da aTavseben 18-200CŁze, aseTi Teslis daTesva saSualebas iZleva sagrZnoblad 

SevamciroT SromiTi danaxarjebi.  

    inokulacia. parkosani balaxebis fesvebze viTardeba koJrebi, romlebSic 

saxloben rizobiumis ojaxis koJris baqteriebi, romlebsac SeswevT unari 

fiqsacia gaukeTon atmosferul azots da xeli Seuwyon mis dagrovebas 

niadagSi. Tesvis wi n mimarTaven Teslis damuSavebas am baqteriebis 

specialuri StamebiT.  

    ukanasknel xanebSi rekomendacias uweven Teslis Tesviswina damuSavebas 

sxvadasxva preparatebiT, biologiurad aqtiuri nivTierebebiT, agreTve 

zogierTi biooqimiuri meTodiT (lazeruli dasxive ba, magnituri damuSaveba 

da a.S.). 

    kerZo fermerul meurneobebSi warmoebuli Teslis Tesvis win saWiroa, igi 

Seiwamlis tmt -iT an dalbes kaliummanganumis 1% -ian xsnarSi 20 wuTis 

ganmavlobaSi, Semdeg maT gadaavleben sufTa wyals da SeaSroben.  

     TesvisTvis iyeneben  sxvadasxva  meTods: rigobriv, jvaredin, 

viwrorigian, farTorigian, zolobriv, mobneviT Tesvas da a.S.  

    Teslis Senaxvis pirobebi. Teslis Senaxvis amocana aRebidan daTesvamde, 

xan ramdenime wlis ganmavlobaSic ki (ise, rom ar dakargon gaRivebis un ari) 

mdgomareobs imaSi, rom maTi cxovelqmedeba (sunTqva da sxva procesebi) 

miiyvanon minimumade Canasaxis sruli SenaxviT. amas aRweven imiT, rom 

Sesanaxad Cadebamde, bostneulis Teslis teni ar unda aRematebodes 10 -12%-s 

(wvril TeslSi naklebi). Tesli unda in axebodes mudmiv, Tanabar 
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temperaturaze 0 -50C farglebSi an 14 -180C-ze da 50 -60% haeris SefardebiTi 

tenianobis pirobebSi. haeris mkveTr rxevebs mivyavarT Teslis daofvlamde da 

aRmocenadobis Semcirebamde, xandaxan ki mis dakargvamde. 14 -180C-ze Teslis 

Senaxvisas, maTi Senaxvisunarianoba matulobs saSualod 2 -3 wliT.  

   bostneuli kulturebis Tesvis da dargvis vadebi ganisazRvreba sxvadasxva 

mcenareebis moTxovniT siTbosa da tenis mimarT, agreTve maTi vegetaciis 

periodis xangrZlivobiT.  

   pirvelad Tesaven sicivegamZ le mcenareebs _ stafilos, oxraxuSs, 

ZirTeTras, Tvis boloks, xaxvs.  

    Warxals Tesaven ramdenadme gvian, rodesac niadagi SeSreba da gaTbeba 5 -

60C-mde, radgan saadreo Tesvis dros dabali, dadebiTi temperaturis 

moqmedeba xels uwyobs sayvavile ylortebis naadr ev warmoqmnas. 

   amave vadebSi irgveba kvniwi xaxvi da TeTrTaviani da yvavilovani 

kombostos saadreo jiSebis CiTilebi, xolo 7 -10 dRis Semdeg rgaven sagviano 

kombostos.  

    gogrisebrTa ojaxis siTbosmoyvaruli kulturebis Tesls da lobios 

Tesen, rodesac niadagi  gaTbeba 10-120C-mde, magram iseTi angariSiT, rom Rivebi 

gamoCndes wayinvebis gavlis Semdeg.  

    Teslis CaTesvis siRrme damokidebulia maT sidideze da niadagis 

Taviseburebebze. msubuq niadagebze Tesls Rrmad Tesaven, xolo mZimeze 

nakleb siRrmeze. Zirxvenebis , xaxvis, salaTis, kombostos Tesls 1 -2 sm 

siRrmeze CaTesaven, Warxalis, ispanaxis, kitris Teslebs 1,5 -3 sm-ze; parkosanTa 

Tesls 3 -5 sm-ze.  

     mcenareebis ufro Tanabari da naadrevi aRmonacenebi miiReba Teslis 

mkvriv fuZeze daTesviT, amitom Tesvis win maT  tkepnian, xolo fxvier 

niadagebze tkepnian Tesvis Semdegac.  

 qviSian niadagebze, agreTve niadagebze, romlebic advilad ikeTeben qerqs, 

didi mniSvneloba aqvs damulCvas (torfiT, kompostiT), rac xels uwyobs 

niadagSi tenis SenarCunebas, zrdis mis temperaturas, uzrunvelyofs 

aRmonacenis Tanabrobas.  

 

Teslis Tesvis normebi (kg -obiT 1 ha -ze) 
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CiTilis meTodi  

 

badrijani - 0.8 

Talgamura _0,7  

kombosto _0,35 -0,6 

xaxvi _3  

kitri _3  

wiwaka _1 

niaxuri _0,3 -0,4 

pomidori 0,3 -0,5 

Ria gruntSi Tesvisas  

 

cercvi        250 -300 

Talgami         3  

barda         100 -200 

yabayi           2 -3 

kombosto      2 -2,5 

simindi        25 -30 

xaxvi bolqvad 7 -10 

prasi           7 -8 

Wlakvi        12 -15 

stafilo       5 -6 

kitri           5 -7 

ZirTeTra        5  

patisoni    2 -3 

oxraxuSi   2 -3 

bolo ki     5 -6 

salaTa     3 -6 

Warxali     6 -10 

pomidori   2 -3 

cereco     10 -12 

lobio     80 -140 

ispanaxi    30 -40 

mJauna      6 -8 
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Tema 1.7. CiTili da misi warmoeba  

 bostneulis 50% -ze meti mohyavT momzadebuli CiTilis dargviT. amave dros, 

iqmneba naadrevi zrd a-ganviTareba 30 -50 dRiT da metiT. es xerxi gamoiyeneba 

bostneulis saadreo da maRali mosavlis misaRebad. amiT SesaZlebelia 

sagviano bostneuli mcenareebis kultivireba mokle savegetacio periodis 

raionebSi.  

    axalgazrda mcenare gamoirCeva meti plastikurobiT  da axal garemo 

pirobebTan meti Seguebis unariT. mcenareTa CiTilis gamoyvanis  xerxi 

SesaZleblobas iZleva, axalgazrda mcenareebis dacul gruntSi gamozrdisas, 

miviRoT bostneulis metad maRali mosavali ufro xelsayreli pirobebis 

SeqmniT. moZravi, dinamiuri temp eraturuli reJimi CiTilis zrdis fazebis 

Sesabamisad, niadagis tenianobis aucilebeli pirobebi da haeris SefardebiTi 

tenianoba_yvelaferi es xels uwyobs kargi, myari, Zlieri, maRalkondiciuri 

CiTilis da amiT bostneulis maRali da saadreo mosavlis miRebas.  

    CiTilis meTods uaryofiTi mxareebic gaaCnia. sawarmoo procesebis susti 

meqanizacia, romelic dakavSirebulia CiTilis gamozrdasTan, amaRlebs 

produqciis TviTRirebulebas. gansakuTrebiT uaryofiTad vlindeba fesvTa 

sistemis Zlieri dazianeba Ria gruntSi gadargvis dros . 

    dawyvetili fesvTa sistema SeiZleba aRdges mSrali nivTierebis maragis 

xarjze, romelic dagrovili iyo mcenaris mier mis gadargvamde, imitom, rom 

gadargvis Semdeg mcenareebis daWknobis gamo, organuli nivTierebebis axali 

dagroveba fotosinTezis procesSi Ce rdeba. fotosinTezi intensiurad 

mimdinareobs mxolod im mcenareebSi, romelTa ujredebi TiTqmis mTlianad 

gajerebulia teniT. amgvarad, fesvis dawyvetas mivyavarT mcenareTa 

dasustebamde, araxelsayreli zemoqmedebisadmi gamZleobis dakargvamde. 

fesvTa sistemas aRdg enisTvis 12 -14 dRe sWirdeba. amrigad, CiTilis 

gamozrdisas miRebuli garbeni, misi gadargvis Semdgom ikargeba. garbenis 

dakargviT uaryofilia CiTilis gamozrdis ZiriTadi mizani_saadreo mosavlis 

miReba. Cveulebriv mimarTaven FCiTilebis gamoyvanas kargad gafxvie rebul 

niadagSi. Ffxvieri miwidan CiTili kargad amodis, magram misi fesvTa sistema 

mainc ganicdis sakmaod did danakargebs, amoRebis, transportirebisa da 

gadargvis (xeliT, manqaniT)  dros.  

    amitom fesvTa sistemis SenarCunebisTvis da dazianebisgan dasacava d, 

gadargvisas, CiTilis amoRebis dros, kvalsaTburidan mebostneebi toveben 
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miwis koSts mis fesvebze. magram mcenareebis mimarT Zalian frTxili 

damokidebulebis drosac ki fesvebis ZiriTadi masa gadargvisas mainc wydeba. 

Ggadargvisas  pirdapir gruntSi daTesili CiTili kargavs gamtari fesvebis 

80-85% da Semwovi bususebis 100% (romelTa saSualebiTac xdeba niadagidan 

sakvebis miReba). rac ufro didia CiTili, miT metia gadargvisas fesvTa 

sistemis danakargi. aseTi CiTilebis dargvisas mcenareTa 10 -15% iRupeba. 

gamoklebul i mcenareebis adgilze CiTilebis gamorgva zrdis Sromis 

danaxarjebs da CiTilis gasavals.  

 

kasetebSi gamoyvanili CiTili, srulad SenarCunebuli fesvTa sisitemiT  

  imisTvis, rom Tavidan aicilon gadargvisas fesvTa sistemis danakargebi, 

mimarTaven sxvadasxva Ron isZiebebs.  

    CiTilebisTvis sxvadasxva komponentisgan (torfi, tyis miwa, gamomwvari 

nakeli, maT mcire raodenobiT umateben naxerxs da sakveb elementebs) 

amzadeben substrats.  

    maRalxarisxiani CiTilis misaRebad da gadargvisas fesvTa sistemis 

SenarCunebisT vis mimarTaven mis gamoyvanas kasetebSi, erTjerad WiqebSi an 

polieTilenis paketebSi.  

    aseT WiqebSi an paketebSi gamoyvanili da gadarguli mcenareebi, 

msxmoiarobaSi adre Sedian da iZlevian gacilebiT met mosavalsD (radgan 



 57 

axalgadargul mcenares ar uwevs ene rgiis daxarjva fesvTa sistemis 

aRdgenaze da ar ganicdis stress).  

    Cveulebrivi bostneuli kulturebis gamosayvanad saukeTesoa 5,5 -6 sm-is 

diametrisa da siRrmis Wiqebi, an kasetebi (salaTebisTvis 4X4, pomidori 5X5 

an ^6X6, gogrovanTa ojaxis warmomadgenlebis Tvis ufro did moculobas 

iyeneben 7X6, 7X7, 8X8)  

 G  did farTobebze moyvanisas mcirdeba xeliT Sroma, radgan CiTilis 

sargavi manqanebiT SesaZlebeli xdeba mcenareTa gadargva sakmaod maRali 

warmadobiT (5 -7 ha) DdReSi.  

 

 

kaseturi meTodiT gamoyvanili CiTilebis  sargavi manqana 

 

 

 

sakontrolo kiTxvebi  

1. ras niSnavs  monokultura?  
2. ramden jgufad iyofa sasoflo -sameurneo kulturebi fesvTa 

ganviTarebis mixedviT?  
3. daasaxeleT  erTi da igive kulturis, erTi da igive farTobSi 

ganmeorebiT Tesvis uaryofiTi Sedegebi!  
4. ras ewodeba ni adagi?  
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5. ras ewodeba naidagis STanTqmadoba?  
6. ramden jgufad iyofa niadagis koloidebi?  
7. riTi ganisazRvreba niadagis xsnaris reaqcia da ra pirobiTi aRniSvna 

aqvs mas? 
8. ra farglebSi SeiZleba meryeobdes niadagis xsnaris gamonawvlili ( pH) 

da maTi mixedviT rogori reaq cia aqvs niadags?  
9. ras ewodeba mcenarisTvis xelsayreli niadagis optimaluri simkvrive?  
10. ras ewodeba niadagis struqtura da struqturianoba?  
11. daasaxeleT mcenareTa kvebis tipebi?  
12. CamoTvaleT makro, mikro da nacris  elementebi?  
13. rogori fazebisgan Sedgeba niadagi?  
14. dayaviT bostneuli mcenareebi botanikuri, biologiuri da sameurneo 

Tvisebebis mixedviT ? 
15. daasaxeleT bostneuli kulturebis mosayvanad nakveTis SerCevis 

ZiriTadi faqtorebi.  
16. CamoTvaleT bostneul mcenareebSi Semavali adamianisTvis sasargeblo 

nivTierebebi.  
17. rogor iyofia n jiSuri xarisxis mixedviT kulturul mcenareTa 

Teslebi ? 
18. ra faqtorebiT ganisazRvreba Teslis saTesi Tvisebebi ? 
19. ras moicavs Teslis Tesviswina damuSaveba?  
20. Teslis  qimiuri Sewamvlis  ramdennairi meTodi arsebobs ? 
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Tavi 2. zogadi mebostneoba  

Tema 2.1. bostneuli kulturebis saxeobebisa da jiSebis warmoSoba  

  msoflio sortimentSi cnobilia 150 -mde saxeobis bostneuli kultura, 

magram CvenTan kulturebis mcire raodenoba mohyavT.  

 B bostneuli mcenareebis samSoblod tropikebi da subtropikebi iTvleba. 

tropikuli qveynebidan, ZiriTadad, warmoSobilia erTwliani mcenareebi: kitri 

(indoCineTi), sazamTro (centraluri afrika), Nnesvi (Sua azia), gogra, 

pomidori, wiwaka, kartofili, simindi (samxreT amerika). sxva bostneuli 

mcenareebi warmoSobilia subtropikebidan (im zonida n, romelic ertymis 

xmelTaSua zRvas), agreTve mcire da Sua aziidan, iaponiidan.  

M xmelTaSua zRvis sanapiroze warmoSobili mcenareebidan _ TeTrTaviani 

kombosto, Warxali, stafilo, oxraxuSi, ZirTeTra, niaxuri, Talgami - 

orwliani mcenareebia; xaxvi (bunebrivi mr avalwliani mcenare), yvavilovani 

kombosto, cereco, barda, bostnis cercvi - erTwliani mcenareebia; yvela 

maTgani yinvagamZlea, rac Seefereba maTi warmoSobis raionis klimatur 

pirobebs, romelic xasiaTdeba grZeli vegetaciis periodebiT (9 -10 Tve), 

zamTris sam T veSi daweuli saSualo temperaturiT (7 0C-dan 110C-mde), 

gazafxul -zafxulis da Semodgomis TveebSi (16 -260C) zomierad maRali 

temperaturiT. mcenareTa Teslebi aq zafxulis TveebSi Semodis, dascvivdeba 

da wvimebis Sedegad daiwyebs aRmocenebas, eqvemdebareba daweuli  

temperaturis zemoqmedebas Semodgoma_zamTris TveebSi. Ggazafxulze, 

zafxulis gvalvebis dadgomamde, mcenareebi yvavian da msxmoiaroben. swored 

amitom, orwliani mcenareebis Tanamedrove kulturuli formebi TavianTi 

ganviTarebis ciklisTvis saWiroeben mcenareebis erTi nawilisTvis, SedarebiT 

mcire drois, xolo mcenareebis meore nawilisTvis ki ufro didi drois 

periodSi dabali temperaturis zemoqmedebas (1 -50C). Kkombosto, Zirxvenebi da 

mTeli rigi sxva bostenuli, dabali temperaturis zemoqmedebis gareSe, 

gazafxulze Tesvis  dros, vegetaciis periodis ganmavlobaSi, Cveulebriv ar 

yvaviloben. Mmxolod dabal temperaturaze, saTesleebis (zamTris) Senaxvis 

dros da adre gazafxulze dargvisas, isev daiwyeben yvavilovani ylortebisa 

da nayofis warmoqmnas.  

 M ZvelTaganve, mravali bostneuli  kultura kultivirdeba. Aase magaliTad, 

4000 welze metia mohyavT Taviani kombosto, xaxvi, boloki, kitri, sazamTro, 

badrijani, 2000 welze metia _stafilo, Warxali, boloki, niaxuri, niori, 

barda, satacuri, salaTa, prasi.  

   mravalsaukunovani gamorCevis gavlen iT Seicvala kulturul mcenareTa 

damokidebuleba garegani pirobebis kompleqsTan. bostneulis mravali 
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kulturuli jiSi miRebuli iyo xalxuri seleqciis Sedegad _ ufro metad 

perspeqtiuli formebis gamosarCevad.  

  

Tema.2.2. bostneuli mcenareebis klasifikacia  

   sxvadasxva bostneuli mcenare da agreTve erTi da imave saxeobis 

sxvadasxva jiSic ki Tavisi biologiuri TaviseburebebiT gansxvavdeba 

erTmaneTisgan, xolo niadagobrivi da klimaturi pirobebi erTi raionis  da 

zonis farglebSic ki ar aris erTnairi. amitom, bostneulis maR ali mosavlis 

agroteqnikis sistema unda aigos rogorc mcenareebis biologiuri 

Taviseburebebis, agreTve maTi konkretuli zrdis pirobebis aRricxvis 

safuZvelze.  

    imis codna, Tu romel botanikur ojaxs miekuTvneba esa Tu is mcenare, 

saSualebas gvaZlevs warmodgena  viqonioT mcenaris damokidebulebaze garemo 

pirobebisadmi.  

    aranakleb mniSvnelovania mcenaris sasicocxlo ciklis xangrZlivobis 

codna da im organos formirebis xasiaTi, risTvisac mohyavT es mcenare, 

radgan amis gareSe SeuZlebelia aigos agroteqnikis is  sist ema, romelic 

uzrunvelyofs maRali mosavlis miRebas.  

   bostneuli mcenareebis moxerxebuli SeswavlisTvis, Tvisebebis msgavsebis 

Sesabamisad maT aerTianeben jgufebSi. aseTi dajgufebis safuZvlad iReben 

botanikur, biologiur da sameurneo Tvisebebs.  

    am Tvisebebis mixedviT bostneuli mcenareebi SeiZleba daiyos Semdeg 

jgufebad: 1) kombostosnairi bostneuli, 2) Zirxvenebi, 3) xaxvnairebi, 4) 

tuberianebi, 5) nayofiani bostneuli, 6) mwvanileuli bostneuli, 7) 

mravalwliani bostneuli.  

     kombostosnairi bostneuli miekuT vneba jvarosanTa ojaxs ( Crucifear). maTi 

samSoblo xmelTaSua zRvis sanapiroa. yvela kulturuli forma 

warmoSobilia veluri winaprisgan xelovnuri da bunebrivi gadarCevis 

Sedegad, rTuli hibridizaciis gziT.  

    kombostosnair mcenareebs miekuTvneba: TeTrTaviani, w iTelTaviani, savois, 

briuselis, yvavilovani, kolrabi da foTlovani kombosto (sakvebi da 

dekoratiuli), agreTve Cinuri (foTlovani da Taviani).  

   kombostosnairi bostneuli xasiaTdeba Semdegi saerTo TvisebebiT: yvela 

isini orwliani mcenareebi arian, Tesli uviTa rdebaT sicocxlis meore wels 
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(yvavilovani da Cinuri kombostos foTlovani formebis gamoklebiT). yvela 

kombostosnairi mcenare saukeTesod izrdeba zomieri havis pirobebSi, 

ziandeba saerTo mavneblebiT da avadmyofobebiT; yvela es mcenareebi 

vegetaciuri organobis m osavlis misaRebad mohyavT.  

    TeTrTaviani, wiTelTaviani da savois kombostos produqtiuli organo _ 

kombostos Tavi giganturi wveros kvirtia, romelSic moTavsebulia sakvebi 

nivTierebis didi maragi, rac aucilebelia mcenarisaTvis sicocxlis meore 

wels.  

    Zirxve na mcenareebi. Zirxvenebis jgufs miekuTvneba Semdegi bostneuli 

ojaxebis warmomadgenlebi: qolgosnebi (stafilo, FfoTlovani oxraxuSi, 

ZirTeTra, niaxuri), nacarqaTamisebrni (Warxali), jvarosnebi (Tvis boloki, 

boloki, Talgami, miwamxala).  

    yvela es mcenare, Tvis bolokis garda, orwliania. pirvel wels maT 

uviTardeba foTlebis rozeti da Zirxvena, romlebSic ugrovdebaT sakvebi 

nivTierebebis maragi da romelsac mcenare meore wels Teslis warmoqmnaze 

xarjavs.  

   Zixvenebis formirebaSi monawileobs mTavarRerZini fesvi. l ebnis qveda da 

zeda muxlidan viTardeba Zirxvenis Tavi, romelsac moaqvs  foTlebi, 

kvirtebi da inarCunebs daRupuli foTlebis kvals. TviT fesvidan 

warmoiqmneba Zirxvenis darCenili nawili, Tumca sxvadasxva Zirxvena mcenaris 

saproduqto nawili sxvadasxvanairad fo rmirdeba.  

   jvarosanTa ojaxis Zirxvena mcenareebis samarago organoebi (Zirxvena) an 

mTlianad lebnis qveda muxlis xarjze (Tvis boloki) warmoiqmneba, an misi 

mniSvnelovani monawileobiT, amitom es mcenareebi SeiZleba gamravldnen 

CiTiliT (magram praqtikulad C iTiliT mxolod miwamxala mohyavT).  

    qolgosanTa ojaxis Zirxvena mcenareebi wagrZelebuli formis ZirxvenebiT 

formirdeba, ZiriTadad mTavarRerZa  fesvis xarjze. aseTi mcenareebis 

Zirxvenebi TiTqmis mTlianad Caflulia niadagSi, rac saSualebas iZleva 

sagviano ji Sebi ufro gvian vadebSi aviRoT. aseTi mcenareebis gadargva ar 

SeiZleba, vinaidan gadargvisas mTavarRerZa fesvi wydeba, ris Sedegadac 

datotvili Zirxvenebi miiReba. gamagrebul, gakordebul, naklebkulturul 

niadagebze (mcire siRrmis saxnavi feniT), grZeli da na xevrad grZeli 

stafilos Zirxvenebis, oxraxuSisa da ZirTeTras mTavari RerZis dazianebis 

gamo, iZens damaxinjebul, datotvil formas.  
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   xaxvnair mcenareebs miekuTvneba Taviani xaxvi, xaxvi_Wkvala, prasi, 

mravaliarusiani xaxvi da sxva mravalwliani xaxvi, romleb ic ar warmoqmnian 

gaberil bolqvs: Wlakvi, xaxvi_Snita, agreTve niori.  

   xaxvi miekuTvneba erTlebnianTa klass, SroSanisebrTa ojaxs. maTi Rivebi 

erTi lebnis saxiT gamoCndeba.  

      Taviani xaxvis bolqvi saxecvlili ylortia: xaxvis foTlebi mrgvalia, 

Rruiani. yoveli axali foToli Tavidan wina foTlis SigniT izrdeba, Semdeg 

ki gareT gamodis. amitom foTlebis qveda mxare (vaginebi) erTmaneTs ekvris. 

bolqvis formirebis dros maTSi inaxeba plastikur nivTierebaTa maragi, isini 

msxvildebian, qmnian xorcian, sqel qerqls. qerqlis fuZe gamodis bolqvis 

Zirakidan, gamsxvilebuli Rerodan, romlis garegan nawils qusls uwodeben.  

    garegani qerqli TandaTan Sreba da warmoqmnis xalaTs, romelic bolqvebs 

gamoSrobisa da mikroorganizmebis SeRwevisgan icavs. rac metia mSrali 

qerqli, miT ukeTesad uZlebs bolqvi zamTris Senaxvas.  

    tuberianebi. maT miekuTvneba kartofili, mravalwliani mcenare 

ZaRlyurZenisebrTa ojaxidan ( Solanaceae). is mohyavT, rogorc erTwliani 

mcenare. kartofilis Reros miwisqeveSa nawilis iRliis kvirtebidan 

viTardeba ylort ebi_stolonebi, romlis boloebzec warmoiqmneba 

gamsxvilebuli bolqvebi;  

     nayofiani bostneulis jgufs Seadgens gogrisebrTa ojaxis 

warmomadgenlebi _ kitri, yabayi, patisoni; baRCeuli mcenareebi Ł gogra, 

sazamTro, nesvi; parkosnebi anu farvanasebrni _ bostnis  barda, lobio, 

cercvi; ZaRlyurZenisebrni _ pomidori, badrijani, wiwaka, fizalisi; 

marcvlovani _ tkbili simindi. yvela es mcenare erTwliania, kulturis 

mizania _ nayofis miReba.  

   mwvanileul bostneuls miekuTvneba _ salaTa, Taviani salaTa, ispanaxi, 

foTlovan i salaTa da pekinis kombosto, cereco da qinZi, kitrisura anu 

borago.  

    yvela mwvanileuli bostneuli kultura gamoirCeva adreulobiT. bevri 

maTgani, aRmonacenis gamoCenidan 2-4 kviris Semdeg, gamoiyeneba sakvebad, amis 

gamo, zrdisTvis isini moiTxoven mcire k vebis  ares da nayofier, karg tenian 

niadags.  

    mravalwliani bostneuli kulturebi . mcenareebis am jgufs miekuTvneba 

mJauna da revandi (matitelasebrTa ojaxi), satacuri (SroSanisebrTa ojaxi, 

tarxuna (rTulyvavilovanTa ojaxi), pirSuSxa (jvarosanTa ojaxi).  
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    mravalwliani bostneuli kulturebis fesvebSi da fesvurebSi, grovdeba 

sakveb nivTierebaTa didi maragi, ris xarjzec, mozamTre kvirtebSi iqmneba 

gazrdili osmosuri wneva, rac ganapirobebs maTi gamozamTrebis unars. 

sakvebi nivTierebani, romelic dagrovilia fesvur ebSi, gamoiyeneba zrdis 

ganaxlebisTvis momavali wlis gazafxulze.  

   

 

Tema.2.3. bostneuli mcenareebis damokidebuleba garemo pirobebTan  

   mcenareebis zrda -ganviTareba da mosavlianoba, pirvel rigSi, 

damokidebulia maT memkvidrul Tvisebebze, adgilsamyofelis kl imatur da 

niadagobriv pirobebTan Seguebaze. organul nivTierebaTa sinTezi garemo 

pirobebzea damokidebuli. mas SeuZlia rogorc damaCqarebeli, aseve 

Semanelebeli gavlena iqonios mcenaris individualur ganviTarebaze; aseTi 

gavlenis magaliTi SeiZleba iyos dabali temperaturis moqmedeba rigi 

bostneuli mcenareebis gadasvlis droze vegetatiuri zrdidan yvavilobasa 

da msxmoiarobaze.  

    bunebaSi yovelTvis arsebobs urTierTmoqmedebis rTuli kompleqsi garemo 

pirobebsa da mcenareTa Soris. mcenaris sicocxlis faqtorebi 

TanabarmniSvnelovania - arc erT maTgans ar SeuZlia Secvalos meore. magram 

erT -erTi faqtoris intensiuri mateba iwvevs mcenaris moTxovnilebis 

gadidebas an Semcirebas sxva faqtorebis mimarT.  

   kosmosuri warmoSobis faqtorebis (siTbo, sinaTle) marTvis 

SesaZleblobani g anisazRvreba geografiuli koordinatebiT _ 

adgilmdebareobis grZediT da ganediT, zRvis donidan simaRliT da a.S, 

mcenareebis Ria gruntSi gamozrdisas, es faqtorebi Zlier SezRudulia da 

dayvanilia mxolod nakveTis reliefis da gaadgilebis amorCevamde. mcenareTa 

cal keuli saxeobebi, warmoSobisa da maTi Semdgomi evoluciis mixedviT 

sxvadasxva moTxovnilebebs uyeneben temperaturul reJimebs. amasTan 

dakavSirebiT maT 4 jgufad yofen:  

1) yinvagamZle da zamTargamZle mcenareebi _ marcvlovnebis nawili, 
mravalwliani bostneuli mcenar eebi, agreTve niori;  

2) sicivegamZle mcenareebi_kombostoebi, Zorxvenebi, Taviani xaxvi, barda, da 
cercvi, mwvanileuli bostneuli.  

3) siTbos momTxovni_bostneuli mcenareebi gogrisebrTa da 
ZaRlyurZenisebrTa ojaxidan;  

4) sicxegamZle mcenareebi_lobio, simindi da baxCeuli . 
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    yinvagamZle da zamTargamZle mcenareebi uZleben zamTris yinvebs Tovlis 

safarvelis qveS, imis meSveobiT, rom fesvebSi da fesvurebSi moipoveba 

sakveb nivTierebaTa maragi, romelic maRla swevs ujredis wvenis 

koncentracias mozamTre kvirtebSi.  

    sicivegam Zle mcenareebs SeuZliaT gadaitanon mcire wayinvebi 

aRmocenebis fazaSi da agreTve xanmokle saSemodgomo wayinvebi produqciis 

xarisxis gauaresebis gareSe.  

    mcenareebi, romlebic siTbos momTxovni arian, ver itanen temperaturis 

xangrZliv dawevas 10 0C-mdec ki.   

    sicxegamZle mcenareebi gamZleni arian iseTi maRali temperaturis 

mimarT, romlis drosac siTbos momTxovni mcenareebi zrdas aCereben.  

    sicivegamZle mcenareebis (asimilaciis dros) organul nivTierebaTa 

warmoqmnis maqsimumi, agreTve namati mimdinareobs 1 7-200 C temperaturaze; 

ufro maRal temperaturaze asimilacia klebulobs. 30 0C-ze maRal 

temperaturaze organul nivTierebaTa raodenoba, romelic asimilaciis dros 

warmoiqmneba, uTanabrdeba maT xarjvas sunTqvaze, xolo 40 0C-ze organuli 

nivTierebis xarjva sunTqvaze m etia.  

    siTbos momTxovni mcenareebis asimilaciis maqsimumi moTavsebulia 20 da 

300C-ebs Soris. 40 0C temperaturaze organul nivTierebaTa Semosavali 

asimilaciidan naklebi xdeba sunTqvis xarjze.  

   mcenareebSi zrdis siCqare da samarago nivTierebebis dagroveba  

damokidebulia ara marto temperaturaze, aramed ganaTebaze, haerSi 

naxSirorJangis Semcvelobaze da sxva pirobebze (wyliTa da agreTve sakvebi 

elementebiT momaragebaze, am mcenareTaTvis aucilebeli TanafardobiT).  

    sxvadasxva mcenareebis erTi da imave saxeobe bis moTxovnileba  niadaguri 

kvebis pirobebis mimarT araerTgvarovania. magaliTad, adreuli jiSebi metad 

maRal moTxovnilebas uyeneben azotiT uzrunvelyofas, vidre amave 

kulturis sagviano jiSebi.  

    vegetaciis ganmavlobaSi mcenareebis moTxovnileba niadaguri kv ebis 

pirobebisadmi ar rCeba erTnairi. niadagis nayofierebisadmi 

gansakuTrebulad momTxovni arian axalgazrda mcenareebi. mcenareTa zrda -

ganviTarebasTan erTad izrdeba maT mier sakveb nivTierebaTa gamotana, 

magaliTad _ gamotana wonis erTeulze axalgazrda mcenar eebSi 2 -3 jer 

metia, vidre zrdasrul mcenareebSi.  
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     nakveTis SerCeva da damuSaveba. bostneuli kulturebis dasaTesad unda 

SeirCes sarwyavi, struqturuli, fxvieri da sakvebi nivTierebebiT mdidari 

niadagi. Tu aseTi niadagi ar aris, maSin sabostne adgili xelov nurad unda 

gamdidrdes organuli da mineraluri sasuqiT, sideratebisa da 

mravalwliani parkosani balaxebis daTesviT da sxva.  

    nakveTi unda iyos qarebisgan daculi, swori an mcire daqanebiT, advilad 

udgebodes sarwyavi wyali, naklebad iyos dasarevlianebuli mra valwliani 

sarevelebiT. daqanebis mimarTulebis gaTvaliswineba,  Sesabamisi jiSebis 

SerCeva, mcenareTa ganlageba (rigebis mimarTuleba, nargavebis sixSire) da 

dacva qarebisgan, yovelive es myari da xarisxiani mosavlis miRebis wina 

pirobaa.  

    bostneuli kultu rebi moiTxovs niadagis gulmodgined damuSavebas 

aRmosavleT saqarTvelos dablob zonaSi. rogorc wesi, sabostne niadagi 

winamorbedi kulturebis narCenebisgan gamoTavisuflebisTanave unda aiCeCos 

4-5 sm siRrmeze, raTa sarevelebi gamovityuoT da 25 -30 dRis Semdeg, 

winmxvneli guTniT, mzralad moixnas 25 -26 sm siRrmeze, xolo Rrma niadagi 

ufro met siRrmeze. mzrali daufarcxavad rCeba gazafxulamde. dasavelT 

saqarTvelos yvela raionSi da aRmosavleT saqarTvelos mTis zonaSi 

niadagi unda moixnas zamTris damlevs da adre gazafxul ze, mindvrad 

gasvlis SesaZleblobisTanave.  

   ganmeorebiTi kulturebisTvis niadagi unda damuSavdes winamorbedi 

kulturebis mosavlis aRebisTanave. Tu am dros niadagi gamogvalulia, 

sjobs nakveTi winaswar moirwyas da roca zedapiri sakmaod SeSreba, moixnas 

da dai farcxos.   

 

 

Tema 2.3. bostneuli kulturebis mniSvneloba adamianis kvebaSi  

 

 Aadamianis fiziologiuri ganviTarebisa da SromisunarianobisTvis saWiroa 

kaloriuli da gemrieli sakvebi. sakvebis SemadgenlobaSi pureuli, xorceuli 

da rZis produqtebis garda unda Sedio des mineraluri marilebiTa da 

vitaminebiT mdidari xili da bostneuli.  

 Bbostneulis qimiuri Semadgenloba. Bbostneulis sasiamovno gemo da aromati 

ganpirobebulia masSi Saqrebis, organuli mJavebis, aromatuli da mineraluri 

nivTierebis Semcvelobis TanafardobiT.  
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   bostneulis damJavebisa da damarinadebis procesSi Saqari gardaiqmneba 

rZemJavad, romelic icavs maT gafuWebisgan. is Slis agreTve ujredanas 

kedlebs, riTac aumjobesebs produqtis sakveb Rirsebas.  

 A  aromatuli nivTierebebi da fitoncidebi. bevr bostneuls aqvs   

sasiamovno aromati, romelic aRZravs madas. maTi aromatuli nivTierebebi 

miekuTvnebian aqrolad eTerzeTebs.  

   surnelovan bostneulSi (kama,  oxraxuSi), agreTve niorsa da xaxvSi, 

boloksa da pirSuSxaSi bevri fitoncidebia -nivTierebani, romlebsac 

axasiaTebT baq teriociduli Tvisebebi. isini dezinficirebas ukeTeben cocxal 

ujredebs da amaRleben maT medegobas avadmyofobis winaaRmdeg.  

 M mineraluri marilebi. pureulebSi, xorcSi da cximebSi mineraluri 

marilebi SedarebiT mcire raodenobiTaa. Bbostneuli kulturebi ki 50 -ze met 

qimiur elements Seicaven.  

 M mineraluri marilebi aumjobeseben adamianis organizmSi fiziologiur 

procesebs. kalciumi, fosfori, magniumi da manganumi Sedian Zvlebis 

SemadgenlobaSi da aaqtiureben gulis funqcionirebas.  

 Dvitaminebi. xili da bostneuli warmoa dgenen vitaminebis ZiriTad wyaros. 

mcenareebSi isini Sedian fermentebis SemadgenlobaSi, aumjobeseben 

fotosinTezis, sunTqvis, cilebis warmoqmnisa da azotis SeTvisebis  process. 

Aadamianis organizmSi vitaminebi gvevlinebian bioqimiuri da fiziologiuri 

procese bis  katalizatorebad (reaqciis damaCqareblebad).  

    vitamini A  aucilebelia kanisa da Zvlebis zrdisTvis, nikotinis mJava 

(vitamini PP)  aregulirebs Jangva -aRdgeniT procesebs da nervuli sistemis 

muSaobas. Aaskorbinis mJava (vitamini C) mkveTrad amcirebs s isxlSi 

qolesterinis Semcvelobas, aumjobesebs gulis muSaobas da amaRlebs 

organizmis mdgradobas infeqciuri daavadebisadmi.  

 N   nedli bostneuli gacilebiT mdidaria vitaminebiT, vidre 

gadamuSavebuli. zogierTi vitamini, gadamuSavebis procesSi saerTod ikargeba, 

xolo danarCenebis Semcveloba mkveTrad mcirdeba. Mmag. damJavebuli 

kombosto vitamin B-s saerTod ar Seicavs, vitamini C  masSi aris 2 -jer 

naklebi, xolo vitamini A aTjer naklebi nedlTan SedarebiT.  
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Tavi 3. bostneulis moyvana Ria gruntSi  
 

kartofili  
 
   kartofili ( Solanum tuberosum) ZaRlyurZnisebrTa ojaxis, orlebniani, 
tuberiani mcenarea. Tavisi mravalmxrivi gamoyenebiTa da Zvirfasi kvebiTi 
TvisebebiT erT -erTi mniSvnelovani kulturaa. igi sakmao raodenobiT Seicavs 
saxamebels, cilebs, Saqars da C vitamins. B1 jgufis vitaminis SemcvelobiT 
igi aRemateba kombostos, pomidors, stafilosa da xaxvs. kartofili Seicavs 
agreTve sxva vitaminebsac: A1, B1, B6, PP. kartofilis kani da gamwvanebuli 
tuberebi Seicaven Sxamian nivTiereba alkaloid solanins, romelic 
nawilobriv i Sleba xarSvis dros, amitom gamwvanebuli tuberebi damuSavebis 
gareSe sasursaTod uvargisia.  
   saqarTvelos mravalferovani bunebrivi pirobebi da kartofilis didi 
Semgueblobis unari, saadreo da sagviano produqciis miRebis SesaZleblobas 
iZleva.  
   kartofilis sa mSoblo samxreT da centraluri amerikaa. evropaSi 
kartofili Ciledan espanelebma 1565 wels Seitanes. dReisaTvis kartofili 
gavrcelebulia da mohyavT msoflios TiTqmis yvela qveyanaSi. saqarTvelos 
mosaxleobam misi moyvana XIX saukunis meore naxevridan daiwyo. 
saqarTveloSi kartofilis naTesebis mniSvnelovani nawili zRvis donidan 
1000-2500 m simaRleze mdebareobs.  
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
      

kartofilis kulturidan CvenTvis mTavaria tuberi. tuberi warmoadgens 
Reros saxecvlilebas. masze moTavsebulia CaRrmavebuli adgilebi e.w. Tvlebi, 
romlebSic sxedan kvirtebi. TiToeulSi ramdenime kvirti zis , ufro xSirad 
ki - sami kvirti. Tvlebi tuberze ganlagebulia spiralurad. Tvlis qveda 

 
wlebi  

2003 2004 2005 

qveynebi 18,972,088 18,753,576 18,652,381 

  bangladeSi  245,242 270,730 270,730 

  belarusia  530,000 509,000 530,000 

  CineTi  4,523,764 4,301,512 4,401,500 

 kolumbia  164,088 161,873 152,936 

  peru  213,300 250,600 265,000 

a.S.S. 505,300 472,230 438,810 

poloneTi  765,771 713,250 594,308 

 ukraina  1,586,900 1,556,000 1,514,000 

ruseTis federacia  3,175,000 3,130,000 3,140,000 

rumineT i  282,000 265,622 285,000 
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mxridan tuberze kargad etyoba foTlis nasaxi _  moxrili viwro xazi, 
romelsac warbs uwodeben. tuberis bolos warmoadgens misi Cazneqili nawili 
e.w. ,,Wipiôô, romliTac is mimagrebulia mcenareze stolonis saSualebiT. Wipis 
mopirdapire mxares tuberis wvero ewodeba. wveroze, Cveulebriv, kvirtebis 
meti raodenobaa Tavmoyrili da isini erTmaneTTan ufro axlo -axlo sxedan. 
tuberis es nawili yvelaze sicocxlisunariania, amitom Rivebis gamota na 
pirvel rigSi, wveros kvirtebidan xdeba.  
   kartofilis tubers garedan sakmaod magari kani akravs, romelic mas 
sokovani daavadebebisgan icavs. jiSebis umetesobas tuberis kani TeTri aqvs, 
zogierT jiSs ki Seferili aqvs wiTlad an lurjad. Aamis mixedviT 
erTmaneTisgan arCeven: TeTr, wiTel da lurjtuberian jiSebs.  
   tuberis kani Cveulebriv sadaa an badisebrad daqselili. saxamebliT 
mdidar jiSebs kanis badisebrad daqselva axasiaTebs. sufris jiSebs ki kani 
sada aqvs. kartofilis tuberis ganaWeri SeiZleba iyos TeTri an yviTeli.  
   kartofilis tuberis forma yvela jiSs erTnairi ara aqvs, am mxriv 
erTmaneTisgan arCeven mrgvali, grZeli da ovaluri moyvanilobis tuberebs.  
   tuberi gaRivebas iwyebs wveros kvirtebidan. pirvelad viTardeba 
centraluri kvirtebi, danarCenebi ki sa Tadarigo mdgomareobaSi arian. Tu 
raime mizeziT centraluri kvirtis gamonazardi dazianda (moimtvra an sxva), 
maSin gaRivebas iwyebs saTadarigo kvirtebi. gaRivebuli kvirtebidan 
warmoiSoba mcenaris Reroebi da fesvebi.  
   kartofili dargvidan 20 -22 dRis Semdeg i wyebs aRmocenebas. tuberidan 
aRmocenebul mcenares aqvs funja fesvTa sistema. TiToeuli tuberi iZleva 
ramdenime Reros. Tavis mxriv, Rero itoteba da mcenare buCqisebri agebulebis 
xdeba, misi saSualo simaRle 50 -100 sm-ia. Rero 3 -4 waxnagiania, Rero qveda 
nawil Si Rrua. jiSebis mixedviT SeiZleba iyos: sworad mdgomi, 
naxevradgaSlili da ZliergaSlili mcenareebi. Rero niadagis qveS itoteba, 
viTardeba ylortebi anu stolonebi, romelTa boloSi gamsxvilebis Sedegad 
iqmneba axali tuberebi. stolonis sigrZis mixedviT kartofil is budeebi 
SeiZleba iyos kompaqturi an gabneuli.  
   kartofilis foToli kentfrTarTulad aris danakvTuli. foTlis Reraki 
mTavrdeba erTi kenwruli nakvTiT, xolo gverdebze moTavsebulia 3 -5 wyvili 
gverdiTi nakvTi.  
   kartofilis yvavilebi jgufuradaa Sekruli yvavils ajdomze da amgvarad, 
qmnis yvavileds. TiToeuli yvavili, Tavis mxriv, yunwiT aris mimagrebuli 
yvavilsajdomze. yvavili xuTwveriania, erTad Sezrdili xuTi gvirgvinis 
furcliT. kartofilis yvavili jiSebis mixedviT SeiZleba iyos TeTri, 
mowiTalo iisferi, molurjo ii sferi an lurji. yvavilis SigniT 
moTavsebulia konusurad Sekrebili xuTi mtvriana, romelTa Soris amoCrilia 
butko Tavisi dingiT.  
    yvavilis ganayofierebis Semdeg miiReba nayofi. kartofilis nayofi 
mrgvalia, waagavs mkvaxe pomidors da Seicavs mraval wvril Tesl s. 1000 
Teslis masa 0,5 g -s ar aRemateba. kartofilis gamravleba SeiZleba TesliTac. 
am wess mimarTaven saseleqcio sadgurebi da samecniero -kvleviTi 
dawesebulebebi axali jiSebis gamoyvanis dros.  
   kartofilis tuberis qimiuri Semadgenloba icvleba ara marto ji Sis, 
aramed wlis meteorologiuri da niadaguri pirobebisa da agroteqnikis 
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mixedviT. tuberebi Seicavs 75% wyals da 25% mSral nivTierebas. mSrali 
nivTierebebidan  13 -20% modis saxamebelze. kartofilis tuberSi saxameblis 
dagroveba iwyeba masobrivi yvavilobis faz aSi, saadreo jiSebisaTvis _ 
daaxloebiT ivlisSi, xolo sagviano jiSebisTvis _ agvisto -seqtemberSi.  
 
 

 
    
 
 
 
 
 
 
 
tuber

is ganviTarebis periodSi maRali temperatura iwvevs mis dakninebas, 
daavadebas da gadagvarebas.  
   kartofili garemo pirobebis mimarT didi SemgueblobiT gamoirCeva. misi 
gaRivebisTvis sakmarisia 5 -6C0, xo lo optimaluri temperaturaa 13 -15C0, 
kartofilis mcenare ver itans mcire yinvasac ki _1 -2C0. fotosinTezisTvis 
Rero -foTlebis zrdisa da yvavilobisTvis metad xelsayrelia 20 -25C0 siTbo. 
30C0-ze zrda ferxdeba, xolo 35C0-s zeviT srulad wydeba. maRal 
temperaturaze sustdeba fotosinTezi, mcenares cviva yvavilebi da Rer -foCi 
xmeba. maRali temperaturis aseT uaryofiT moqmedebas morwyvac ki ver 
aferxebs.  niadagis 29 C0 meti temperaturis zeviT tuberis warmoqmna da zrda 
sruliad wydeba. tuberis ganviTarebis periodSi maRali t emperatura iwvevs 
mis dakninebas, daavadebas da gadagvarebas.  samxreT raionebSi, gazafxulze, 
dargvis dros kartofilis gadagvarebis ZiriTadi mizezia maRali 
temperaturis moqmedeba tuberis axalgaRivebul kvirtebze, im momentSi, 
rodesac tuberi jer kidev buCqis qveSaa.  maRali temperturis moqmedebiT 
gadagvarebuli tuberis saTesled gamoyeneba dauSvebelia, radgan Zlier 
mcire mosavals iZleva.  
   kartofilis maRali mosavlianobisTvis gansakuTrebuli mniSvneloba aqvs 
niadagis tenianobas da naleqebis raodenobas. TviT karto filis tuberi, 
rogorc aRvniSneT, 75% wyals Seicavs. garda amisa, wyali saWiroa misTvis 
niadagidan sakvebi nivTierebis misaRebad da mcenaris mwvane nawilebis 
Sesaqmnelad. marTalia kartofili TavTavian pureulebTan SedarebiT orjer 
ufro nakleb wyals xarjavs mSra li nivTierebis Sesaqmnelad da gvalvebis 
mimarT SedarebiT gamZle mcenared iTvleba, magram niadagis tenianobis mimarT 
mainc did moTxovnas iCens da maRal mosavals maSin iZleva, roca naidagSi 
tenianoba misi sruli tentevadobis 70 -80%-s aRwevs. tuberSi, saxamebl is 
dagrovebis periodSi moTxovnileba niadagis tenianobaze mcirdeba 60 -65%-mde, 
misi sruli tentevadobisas. kartofili ver itans zedmet sisveles. dabali, 
Warbteniani adgilebi kartofilisTvis gamousadegaria, aseT pirobebSi 
advilad vrceldeba sxvadasxva avadmyofob a da kartofili lpeba.    
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   kartofilis ganviTarebis pirvel periodSi savsebiT sakmarisia niadagSi 
Semodgomidanve momaragebuli wyali. intensiuri ganviTarebisa da tuberebis 
warmoqmnis procesSi mcenaris moTxovnileba wyalze maqsimums aRwevs, am dros 
aucilebelia  3-5-jer morwyvis Catareba. normaluri zrdisaTvis kartofili 
saWiroebs fxvier niadags da Seuferxebel aeracias Jangbadis misaRebad, 
amitom saWiroa gakulturebuli, struqturuli da Rrmad gafxvierebuli 
niadagi. igi maRal mosavals iZleva  mTis Savmiwebismagvar da n eSompaliT 
mdidar tyis niadagebze. kartofili SedarebiT kargad itans niadagis 
mJavianobas pH 5-7, xolo 5 -ze qveviT da 7 -ze zeviT mcenare knindeba. 
kartofilisTvis uvargisia mZime Tixnarebi.  
   kartofili did moTxovnilebas iCens sinaTlis mimarTac. igi ver itan s 
daCrdilul adgilebSi dargvas - baRebSi, xeebis qveS kartofili maRalsa da 
wvril Reros iviTarebs da mcire  mosavals iZleva.  
   kartofilis jiSebi sameurneo, biologiuri da gamosayenebeli Tvisebebis 
mixedviT. gamoyenebis mixedviT iyofa oTx jgufad: sasufre, sak vebi, saqarxne 
da universaluri.  
 1. sasufre kartofils unda axasiaTebdes maRali sagemovno Tvisebebi, Cqari 

xarSvadoba, magram xarSvisas ar unda magrdebodes da arc iSlebodes. 
tuberi unda iyos srulyofili formis, Txeli, gluvzedapiriani kaniT, 
mcire raodenobiT zereleTvlebiani, zamTarSi kargad unda inaxebodes.  

2. sakvebi jiSis kartofilisTvis tuberis formas, Tvlebis raodenobas da 
siRrmes, agreTve, sagemovno Tvisebebs mniSvneloba ara aqvs, gacilebiT  
mTavaria uxvmosavlianoba, mSral nivTierebaTa da cilis (4 -4,5 %) d idi 
raodenobiT Semcveloba. sakvebi jiSis tuberebSi cilebisa da saxameblis 
Semcveloba udris 1:8_1:12.  

3. saqarxne jiSebs, pirvel rigSi unda axasiaTebdes saxameblis maRali 
Semcveloba (ara nakleb 18% -isa), kargi duRili da spirtis maRali 
gamosavlianoba, saxame blis msxvilmarcvlianoba. cilebis didi Semcveloba 
xels uSlis normalur duRils.  

4. umaRlesi jgufisTvis damaxasiaTebelia saxameblis momatebuli Semcveloba, 
rac SesaZleblobas iZleva kartofili gamoyenebul iqnas rogorc 
sasursaTod, aseve teqnikuri gadamuSavebisTvis . 

     vegetaciis mixedviT kartofilis jiSebi iyofa: saadreo, saSualo da 
sagviano jiSebad.  
    uaxloes warsulSi saqarTveloSi daraionebuli iyo da sakmaod didi 
raodenobiT mohyavdaT Semdegi jiSebi: maJestiki _ sufris jiSia, Semotanilia 
inglisidan, maRalmosavli ania, gemrieli, xasiaTdeba kargi 
SenaxvisunarianobiT, gamZlea kibos daavadebisadmi. maJestiki saSualo 
vegetaciis jiSia, tuberi TeTria, ovaluri formis, sada an badisebrad 
sustad daqselili kaniT, Tvlebi _ zerele, warbi mkveTrad gamosaxuli, 
xorci moTeTro -moyviTalo. Yogonioki_sufris jiSia, mosavliani, gemrieli, 
kargi Senaxvis unariT. gamZlea kibos daavadebisa da fitoftoris mimarT. 
saSualo vegetaciis jiSia.  
    garda zemoTCamoTvlilisa, farTod mohyavdaT Semdegi daraionebuli 
jiSebi _ TrialeTuri, volJski, lorxi, as ureTuli.    
   amJamad saqarTveloSi gavrcelebulia kartofilis Semdegi jiSebi: nevski _ 
rusuli warmoSobis saadreo jiSia, romelic xasiaTdeba kargi sagemovno 
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TvisebebiT, saSualo mosavlianobiT. tuberi TeTria, Tvlebi zedapiruli. mis 
moyvanas ZiriTadad misdeven m arneulis, bolnisis da gardabnis raionebSi. 
impala _ holandiuri warmoebis saadreo kartofilis jiSia (mwarmoebeli 
kompania ,,agriko"), xasiaTdeba maRali mosavlianobiTa da kargi sagemovno 
TvisebebiT. tuberi wagrZelebul -ovaluria, garekani yviTeli, rbilobi 
moyviTalo. mdgradia kartofilis Y virusis mimarT, nawilobriv 
rezistentulia nematodisa da qecisadmi.  
   marfona saSualo vegetaciis jiSia, xasiaTdeba maRali mosavlianobiT. 
tuberi momrgvalo -ovaluri, msxvili, yviTeli garekaniT, rbilobi Seferilia 
Ria yviTlad, Tvlebi ganlagebulia zedapirulad. mdgradia kartofilis Y 
virusis mimarT, axasiaTebs qecis, fitoftorozisa da foTlebis daxvevisadmi 
nawilobrivi rezistentuloba.  
   pikaso holandiuri warmoSobis jiSia (mwarmoebeli kompania ,,agriko"), 
saSualo sagviano vegetaciis. tuberi  ovaluri, didi zomis, garekani yviTeli, 
wiTeli TvlebiT, rbilobi mkrTali, moyviTalod Seferili. rezistentulia 
kartofilis Y virusis, qecisa da nematodis mimarT, axasiaTebs foTlebis 
daxvevisa da fitoftorozis mimarT nawilobrivi gamZleoba.  
    sante holandiuri w armoSobis jiSia (mwarmoebeli kompania ,,agriko"), 
saSualo saadreo vegetaciis. tuberi ovaluri, saSualo zomis, garekani 
yviTeli, rbilobi mkrTali, moyviTalod Seferili, rezistentulia 
kartofilis Y virusis, foTlebis daxvevis, fitoftorisa da nematodis 
mimarT, axasiaTebs qecis mimarT nawilobrivi gamZleoba.  
   
 agroteqnika.  kartofilis gavrcelebis ZiriTad raionebSi _ mTian zonaSi 
kargi winamorbedia sagazafxulo TavTavianebi da erTwliani parkosani 
balaxebi, agreTve simindi.  
    TviT kartofili, rogorc saToxni kultura, romelic niadagis Rrmad 
damuSavebas moiTxovs, kargi winamorbedia momdevno kulturebisTvis, 
gansakuTrebiT sagazafxulo TavTavianebisTvis.  
   dauSvebelia kartofilis moyvana im nakveTze, sadac wina wels moyvanil 
iqna pomidori, badrijani, wiwaka, Tambaqo.  
   niad agis damuSaveba. kartofilis tuberebis ganviTarebisa da maRali, 
stabiluri mosavlis misaRebad saWiroa Rrma, msubuqi, struqturuli da 
kargad damuSavebul -gafxvierebuli niadagi, raTa stolonebsa da tuberebs 
zrda -ganviTarebisas ar Sexvdes didi meqanikuri winaaRmde goba. tuberebis 
gamsxvilebis dros niadagis nawilakebi ganze gaiwevs da Tu niadagi sakmaod 
fxvieri ar aris, SeiZleba gamoiwvios tuberis simsxoze Seferxeba, rac 
xSirad xdeba mZime da mkvriv niadagebSi.   
   reliefis xasiaTis miuxedavad, mTian da mTiswina rai onebSi, niadagi unda 
moxnan, SesaZleblobis mixedviT, Semodgomaze, Tu niadagis saxnavi fena amis 
saSualebas iZleva, kartofilisTvis is ixvneba 27 -30 sm siRrmeze. karg Sedegs 
iZleva SedarebiT Txelfenian niadagebze saxnavi fenis gaRrmaveba. 
Rrmadmoxnul miwaSi wylisa da haeris moZraobisTvis ukeTesi pirobebi 
iqmneba, mcenare ufro met sakveb nivTierebas iTvisebs niadagidan da tuberi 
Tavisuflad viTardeba.  
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  kartofilisTvis niadagis damuSavebis wesi damokidebulia mis winamorbedze. 
Tu kartofili irgveba TavTaviani kult urebisgan gaTavisuflebul mindorze, 
maSin mosavlis aRebisTanave iwyeben nawveralis aCeCvas 4 -5 sm siRrmeze da 
niadagis mzralad moxvnas.  
   saqarTvelos mSralsa da gvalvian raionebSi, rac ufro adre iqneba 
niadagi mzralad moxnuli, miT ukeTesia. aseTi niadagi g vian moxnulTan 
SedarebiT wylis ufro met raodenobas inaxavs gazafxulisTvis. niadagis 
mzralad xvna warmoebs 25 -27 sm siRrmeze, winmxvneli guTniT.  
   saqarTvelos metad mravalferovani bunebrivi pirobebis gamo ar SeiZleba 
niadagi yvelgan erTnairi wesiT damuSavd es. Tu aRmosavleT saqarTvelos, 
SedarebiT mSrali raionebisTvis niadagis mzralad xvna karg Sedegebs 
iZleva, samagierod, dasavleT saqarTvelos Warbteniani pirobebisTvis 
naadrevi xvna gamousadegaria. mzralad moxnuli niadagi aq, Semodgomis 
naleqebis siWarbis gam o, imdenad jdeba da itkepneba, rom gazafxulze 
xelaxla sWirdeba moxvna. amitom tenian raionebSi mzralad xvna umjobesia 
warmoebdes zamTarSi, dekember -ianvarSi, xolo zog SemTxvevaSi dasaSvebia - 
TebervalSic ki.  
   gazafxulze, rogorc ki  Tovli gadneba da niada gis zedapiri imdenad 
SeSreba, rom SesaZlebeli iqneba mindvrad gasvla, awarmoeben xnulebis 
dafarcxvas ,,zigzagisôô farcxiT. dafarcxvis mizania xnulis zedapiris 
mosworeba, beltebis daSla, tenianobis SenarCuneba niadagSi da sarevelebis 
mospoba. 
   kartofilis dargvis win awarmoeben xnulis aoSvas frTebmoxsnili 
saoSebiT 13 -15 sm siRmeze. 
    kartofili sasuqebis mimarT did moTxovnilebas iCens imis gamo, rom is 
iZleva farTobis erTeulze mSrali nivTierebis TiTqmis samjer met mosavals, 
vidre marcvleuli kulturebi. kart ofilis kvebis Tavisebureba imaSi 
mdgomareobs, rom ganviTarebis pirvel periodSi is niadagidan neli tempiT 
iTvisebs sakveb nivTierebebs, zafxulis ganmavlobaSi, gansakuTrebiT ki 
yvavilobisa da tuberis ganviTarebis periodSi, sakveb nivTierebaTa SeTviseba 
mcenaris mier Zlierdeba da SemodgomisTvis kvlav klebulobs. garda amisa, 
grZeli savegetacio periodis gamo, sakveb nivTierebaTa SeTviseba kartofilis 
mier sakmaod xangrZlivia, mas gacilebiT meti nivTierebis miReba SeuZlia 
niadagidan, vidre mokle vegetaciis mcenare ebs. 
   kvebis am TaviseburebaTa mixedviT, SeiZleba iTqvas, rom nakeli Seucvleli 
sasuqia kartofilisTvis, romelic gazafxulze da zafxulis ganmavlobaSi 
TandaTanobiT ganicdis daSlas niadagSi da mcenares uzrunvelyofs sakvebiT 
mTeli wlis ganmavlobaSi.  
   mdidar Savmiwisebr niadagebze sakmarisi iqneba 20 -25 t/ha -ze, saSualo 
noyierebis Tixnar miwebze 30 -40 tona nakelis Setana sakmarisia, mwir miwebsa 
da Rarib qviSnarebze es norma SeiZleba gadidebul iqnas 60 tonamde.  
   nakeli Setanili unda iqnas mzralad xvnis win, Tanabrad gaiSalos 
nakveTze da Caixnas niadagSi Rrmad. axali nakelis niadagSi Setana nakleb 
efeqturia, radgan is ver aswrebs sakmarisad daSlas da mcenarisTvis didxans 
gamouyenebeli rCeba.  kartofilisTvis karg Sedegs iZleva gadamwvari nakelis 
Setana budnebad  dargvis dros. TiToeuli budnisTvis aseTi sasuqi sakmarisia 
400-500 grami.  
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    marTalia, nakeli Zvirfasi sasuqia kartofilisTvis, magram maRali 
mosavlis misaRebad igi sakmarisi ar aris.   niadagis noyierebis mixedviT, 
organuli sasuqis garda, heqtarze saSualo d SeaqvT mineraluri sasuqebi _ 
amoniumis gvarjila 200 -300 kg, superfosfati 300 -400 kg da kaliumis marili 
150-200 kg. organuli sasuqis Setanis gareSe da dabali simZlavris niadagebze 
am dozebs sagrZnoblad zrdian.  
    xarisxiani saTesle masalaze didad aris d amokidebuli maRali mosavlis 
miReba. amitom, dasargavad unda SeirCes  kargad momwifebuli da jiSebisTvis 
tipiuri, saSualo da msxvili zomis (60 -80 g) tuberebi. yvelaze srulfasovani 
sargavi masalaa mTeli tuberebi, magram sargavi masalis naklebobis dros 
tubereb s anawevreben. bevri jiSi ar SeiZleba gaWrili tuberiT dairgas, 
magram Tu saWiroa, unda gaWran dargvamde ramdenime dRiT adre, raTa ganaWer 
mxareze warmoiqmnas mtkice korpisebri apki.  
   msxvili tuberebis upiratesoba isaa, rom TiToeul kvirtze meti sakvebi 
modis, magram zedmetad msxvili tuberebis gamoyenebac ar aris ekonomikurad 
gamarTlebuli, radgan didi raodenobiT sargav masalas saWiroebs.  
   wvrili tuberebis (30 -40 g) sargavad gamoyenebis SemTxvevaSi, miiReba 
jiSisgan gadagvarebisniSniani dabali mosavali. t uberis simsxosa da kvebis 
aris mixedviT 1 ha -ze saWiroa 2,5 -4 tona sargavi masala.  
   saadreo mosavlis misaRebad, zogjer dargvamde mimarTaven tuberebis 
winaswar gaRivebas. kartofilis gaRiveba warmoebs mSralsa da naTel 
SenobaSi, raTa tuberze miRebul iqnas m sxvili da saRi gamonazardebi Rivebis 
saxiT. es RonisZieba mniSvnelovnad aCqarebs dargvis Semdeg mcenaris 
ganviTarebas, iwvevs mis adre Semosvlas da mosavlianobis gadidebas. 
gasaRiveblad iReben mxolod saRsa da dauzianebel tuberebs. muSaobas 
iwyeben dargvamd e 35-40 dRiT adre. gasaRiveblad kartofilis saTesle 
masalas Slian iatakze an Taroebze, Txel fenad, araumetes 2 -3 tuberis 
sisqeze. amasTan erTad, SenobaSi daculi unda iqnes siTbo 12 -15 C0 _is 
farglebSi. erTi tona kartofilis gasaRiveblad saWiroa 40 -50 m2 farT obi.  
   saqarTvelos mravalferovani bunebrivi pirobebis gamo ar SeiZleba yvela 
raionisTvis arsebobdes kartofilis dargvis mxolod erTi da igive vada. 
dablobsa da Tbil adgilebSi kartofili adre irgveba, maRlobsa da civ 
adgilebSi _ gvian. kartofilis dargvas mar neulis, gardabnis, bolnisis, 
TeTriwyaros da Tbilisis sagareubno zonaSi Tebervlis bolodan iwyeben, 
xolo bakurianSi, axalqalaqis da ninowmindis raionebSi dargva xSirad 
maisis bolomde grZeldeba.  
   kartofils Tesaven specialuri, oTxmwkriviani misabmeli saTesi  manqanebiT, 
mwkrivad 70X30sm da kvadratul -budobrivad (70X70 an 60X60) -  TiToeul 
budeSi 2 -3 tubers da erTdroulad SeaqvT mineraluri sasuqi.  
mcenaris dargvis sixSire garda sargavi masalisa, damokidebulia agreTve 
niadagze da mis mdgomareobaze. teniansa da g ril adgilebSi kartofili 
SedarebiT Sori -Sors irgveba, xolo SedarebiT mSralsa da cxel adgilebSi 
ufro axlo -axlo. aseT adgilebSi mwkrivTaSoris manZili SeiZleba 60 sm -mde 
Semcirdes. kartofilis tuberi ise unda dairgos niadagSi, rom mas sakmaod 
fxvieri are hqonde s rogorc qveviT, ise zeviT. amitom mizanSewonili ar aris 
tuberis moTavseba kvlis Zirze, ukeTesia misi dargva kvlis SuaSi. kartofili 
yvelgan erTnair siRrmeze ar irgveba. mSralsa da fxvier miwebze kartofils 
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rgaven 12 -14 sm siRrmeze, xolo tenian da SedarebiT mZime Tixnarebze - 10-12 sm 
siRrmeze.  saTesis mwarmoebloba udris 6 ha -s dReSi (momsaxureba 8 kaci). 
nakveTis TavSi da boloSi toveben 5 -5 metri siganis adgils, raTa damuSavebis 
dros SesaZlebeli iyos traqtoris agregatebis mobruneba.  
   naTesis movla ZiriTad ad gamoixateba imaSi, rom nakveTi mTeli vegetaciis 
periodSi iyos fxvieri, sarevelebisgan Tavisufali, wyliTa da sakvebi 
nivTierebebiT uzrunvelyofili. gazafxulze gadarguli tuberebi SedarebiT 
gvian Rvivdeba, aRmocendeba 20 -25 dRis Semdeg da amitom sarevelebi aswreben 
aRmocenebas. ar aris gamoricxuli qerqis gadakvrac. yovelive amis gamo, 
kartofilis movlis pirveli da aucilebeli RonisZiebaa aRmocenebamde 
dafarcxva, riTac umjobesdeba niadagis aeracia da mcenaris ganviTarebis 
pirobebi.  
   kartofilis naTesis movlis  mniSvnelovani RonisZiebaa agreTve miwis 
Semoyra, rodesac mcenare 15 -20 sm simaRles miaRwevs. buCqis garSemo niadagis 
fenis SenarCunebisTvis saWiroa, miwis meoreuli Semoyra, raTa ukeT 
ganviTardes stolonebi da tuberebi. es RonisZieba umjobesia Catardes 
yvavilobamde.  
   kartofilis mcenaris ganviTarebis Taviseburebis gamo, karg Sedegs iZleva 
savegetacio periodSi, naTesis gamokveba mineraluri sasuqebiT. am gziT, 
SesaZlebeli xdeba mcenaris zrda -ganviTarebis regulireba. mag. noyier 
niadagebze da wvimian wlebSi ka rtofili uxvad iviTarebs miwiszeda nawilebs, 
Reroebs da foTlebs, romelsac yovelTvis ar mosdevs Sedegad tuberis 
Sesabamisad ganviTareba. am SemTxvevaSi karg Sedegs iZleva fosforiani 
sasuqebiT gamokveba.  
   gazafxulze, naTesis sustad ganviTarebis SemTxvevaSi , azotiani sasuqebis 
mcire doza (amoniumis gvarjila 1 -1,5 c, 2 c superfosfati da 1 -1,5 c kaliumis 
Semcveli sasuqi) aumjobesebs mcenaris zrda -ganviTarebas. damatebiTi kvebis 
dros sasuqis Setana warmoebs Rrmad, 10 -12 sm siRrmeze. sarwyav nakveTebze 
sasuqis S etana damatebiTi kvebis saxiT SeiZleba mSraladac. am SemTxvevaSi, 
buCqis ZirSi Setanili sasuqi miwaSi unda moeqces kultivatoris saSualebiT 
da Semdeg moirwyas.  
   zomieri havisa da naleqis pirobebSi, kartofili morwyvis gareSec iZleva 
sasurvel mosavals, magr am morwyva mniSvnelovnad adidebs mosavals. morwyva 
gansakuTrebiT saWiroa zafxulSi, mTian zonaSi (axalqalaqi, walka, axalcixe) 
niadagis tenianobis da amindis pirobebis mixedviT 2 -3 jer, xolo dablob 
zonaSi 4 -5 jer. pirveli morwyva unda Catardes foTlebis maso brivi 
ganviTarebis fazaSi (niadagis meored gafxvierebis win), meore kokrobis 
dawyebis win, mesame yvavilobaSi, meoTxe da mexuTe saWiroebis mixedviT. 
morwyvis norma 500 -600 m3, morwyva tardeba kvlebSi miSvebiT. morwyvis Semdeg 
saWiroa niadagze warmoqmnili q erqis daSla -gafxviereba.  
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Kkartofilis mindvrebis damuSaveba fungicidebiT  
 
   kartofilis mosavlianoba damokidebulia klimatur -niadagur da 
gamoyenebul agroteqnikur RonisZiebaTa kompleqsze, mosavlianoba SeiZleba 
meryeobdes 12 tonidan 30 -35 tonamde. 
   mosavlis aReba damokidebulia pirvel rigSi jiSze, meteorologiur 
pirobebze, gamoyenebul agrokompleqsze da sxva.  kartofilis Semosvlis, 
momwifebis niSnebidan aRsaniSnavia foTlebis Wknoba da Camocvena, tuberze 
Txeli, nazi epidermisis nacvlad, mkvrivi korpisebri kan is ganviTareba, 
stolonebis gaxmoba da maTgan tuberebis advilad mocileba.  
 
 
 

 
 
 
Mmwvane masis (foCis) moSoreba saTesle kartofilis warmoebisas  


