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S e s a v a l i 

 

adamianma bunebis xelyofa maSin daiwyo, roca iswavla nadiroba, 

Tevzaoba, cecxlis gamoyeneba, gasaTbobad SeSis moxmareba da sxva. 

adamianTa gamravlebis kvalobaze es procesi ufro intensiuri gaxda, 

magram yvelaferi es dedamiwaze metad gaaZliera teqnikurma revoluciam, 

gansakuTrebiT XIX saukunis 30-iani wlebidan da am process ewoda 

ekologiuri wonasworobis rRveva. termini `ekologia~ pirvelad 

germanelma zoologma hekelma ixmara 1866 wels. misi ganmartebiT 

`ekologia aris biologiuri dargi, romelic swavlobs cxovelTa 

urTierTobas garemos cocxal da aracocxal elementebTan~. 

memcenareobaSi es termini pirvelad 1895 wels gamoiyena e.varmingma. 

Tanamedrove gagebiT `ekologia aris mecniereba, romelic calkeuli 

individebis, populaciebis Tanasazogadoebis doneze Seiswavlis 

organizmTa urTierTdamokidebulebas, maT garemomcvel cocxal da 

aracocxal faqtorebTan, im cvlilebebis gaTvaliswinebiT, romelic 

garemoSi adamians Seaqvs [28]. 

mZime samrewvelo kompleqsis mier msoflio masStabiT amJamad 

yovelwliurad atmosferoSi aityorcneba milionobiT tona gogirdis 

Jangi, naxSirorJangi, azotis Jangi, spilenZi, tyvia, TuTia, nikeli, 

kobalti, molibdeni, vercxliswyali, urani da sxva metalebi da 

toqsinebi [11]. aRniSnulis garda, atmosferoSi mikro-mtvrisa da 

aerozolebis saxiT gvxvdeba policikluri kancerogenuli 

naxSirwyalbadebi, romlebic warmoiqmneba organuli naerTebis arasruli 

wvis Sedegad [7]. 

toqsinebis mniSvnelovani raodenoba grovdeba niadagSi sasuqebis, 

mcenareTa dacvis qimiuri saSualebebis da sxva qimiuri SenaerTebis 

gamoyenebis Sedegad, ris gamoc niadagSi, wyalsa da atmosferoSi 

izrdeba vercxliswylis, dariSxanis, kadmiumis, tyviis, nikelis, ftoris 

da sxvaTa Semcveloba [8]. 

garemos ekologiuri situaciis gauaresebis saqmeSi garkveul rols 

asrulebs memcenareobis produqtebis warmoebis procesebi, romlebic 

niadagidan iwyeba. es ekosistema adamianis arsebobis safuZvelia da 

amitom gonier da saTuT mopyrobas saWiroebs. miuxedavad amisa, 
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msoflioSi sxvadasxva mizezebis gamo yovelwliurad mcirdeba nayofieri 

niadagebi. mosaxleobis ricxvi ki swrafad matulobs [27]. 

ase, magaliTad, 1930 wels dedamiwaze 2 miliardi adamiani 

cxovrobda, 1970 wels _ oTxi, xolo XX saukunis bolos 6,5 miliards 

miaRwia [36]. 

gasuli saukunis 40-ian wlebSi saqarTvelos ericxeboda erTi mili-

oni heqtari saxnavi miwa. dRes ericxeba 78 aTasi heqtari. 220 aTasi heq-

tari miwa gavida sasoflo-sameurneo gamoyenebidan. darCenili 780 aTasi 

heqtaridan erozirebuli da dabalnayofieri miwis farTobebi 40%-s 

Seadgens [24]. saxnavi miwebis Semcirebis aseTi tendencia msoflio 

masStabiT aris dafiqsirebuli. arsebuli mdgomareobis gaTvaliswinebiT, 

dabalnayofieri niadagebis gakulturebis da maTze sasoflo-sameurneo 

kulturebis warmoebis tradiciuli meTodebis gamoyeneba ar Seesabameba 

garemos usafrTxoebis dRevandel moTxovnebs. morwyvis an naleqis 

zemoqmedebiT niadagis saxnavi fenidan irecxeba sasuqebis mniSvnelovani 

raodenoba, romelic aWuWyianebs rogorc niadagis qveda horizonts, ise 

gruntis wylebs da, Sesabamisad, sasmel wylebsac. cxadia, aseT pirobebSi 

uaresdeba niadagis wylovan-fizikuri Tvisebebi, naklebi SedegianobiT 

ixarjeba didi raodenobiT organuli da mineraluri sasuqebi [24]. 

mdgomareobis gamosworebis mizniT mcenaris kvebis racionis gazrda da 

Sedegad mineraluri sasuqebis gamorecxvis gaZliereba gamoiwvevs 

mcenaris arabalansirebul kvebas, rac ganapirobebs mosavlianobis 

Semcirebas da mniSvnelovnad gaauaresebs produqciis xarisxsac. amis 

gamo unda SemuSavdes produqciis warmoebis agroekologiuri meTodebi 

da sistemebi, romlebic Seamcireben aranormaluri doziT gamoyenebuli 

mineraluri sasuqebis uaryofiT moqmedebas da uzrunvelyofen 

toqsinebisgan usafrTxo (dasaSvebi normis farglebSi) produqciis 

maRal mosavals. 

am sakiTxis gadawyvetaSi SeiZleba dadebiTi malimitirebeli roli 

Seasrulos bunebrivma forovanma masalebma, rogoricaa bunebrivi 

ceoliTebi, ntkili, perliti da sxva [97]. 

a) Catarebuli samuSaos saerTo daxasiaTeba _ Tanamedrove 

mecnierebaSi da praqtikaSi niadagis nayofierebis aRdgenis, misi 

biologiuri aqtivobis amaRlebisa da mosavlis kvlavwarmoebis ZiriTad 
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saSualebad miCneulia niadagSi sasuqis Setana, magram sasuqebis 

(organuli da mineraluri) garda arsebobs bunebaSi iseTi bunebrivi 

masalebi da mineralebi, romelTac SeuZliaT niadagSi sakvebi 

nivTierebebis mobilizacia da maTi Tvisebebis xangrZlivad da 

Zireulad gaumjobeseba. aseT masalebad SeiZleba CaiTvalos kiri, 

TabaSiri, dolomiti, kiris tufebi, glaukonitebi, ntkili, perliti, 

defekaciuri talaxi, wida, carci da sxva. am bolo periodSi cnobili 

gaxda axali minerali _ ceoliTi, romelsac garkveul pirobebSi 

gacilebiT ufro aqtiuri moqmedeba axasiaTebs, vinem bevr zemoT 

CamoTvlil masalebs [153].  aRniSnuli masalebiT niadagis 

gaumjobesebis Sesaxeb cnobebi moipoveba antikuri xanis moRvaweTa 

naSromebSi [88]. 

amJamad, mravalferovani Sedgenilobis, degradirebuli niadagebis 

nayofierebis asamaRleblad da darRveuli ekologiuri wonasworobis 

aRsadgenad perspeqtiulad iTvleba iseTi nivTierebebis (masalebis) 

Setana, romelTac SeswevT sakvebi elementebis adsorbciis, 

mobilizaciisa da mcenarisaTvis maTi TandaTanobiT mowodebis unari. 

aseT mineralad miCneulia adsorbenti, iongamcvleli ceoliTi [124]. 

Catarebuli eqsperimentebiT dadginda, rom niadagSi bunebrivi ceoliTis 

raodenobis zrdis kvalobaze matulobs NH4
+ ionis dakavebis unari 18-

dan 92%-mde wiTel miwebSi. niadagSi bunebrivi ceoliTis Setana adidebs 

niadagis STanTqmiT tevadobas TiTqmis samjer, iwvevs niadagis reaqciis  

pH-is Secvlas 0,1-0,2 erTeuliT wiTel miwebSi, xolo ewerebSi 0,7-1,1 

erTeuliT, Tanabarzomierad icvleba Jangva-aRdgeniTi potenciali, 

Zlierdeba aRdgeniTi procesebi, es gamowveulia mikroorganizmebis 

aqtivobis gaZlierebiT, Zlierdeba destruqciis procesi, rac iZleva 

saSualebas miewodos mcenares sakvebi nivTierebebi SesaTvisebel 

formebSi [64]. 

bunebrivi ceoliTebis niadagSi Setana xels uwyobs 

mikroorganizmebis ricxovnobis zrdas. sistemaSi `niadagi-torfi-

ceoliTi~ es maCvenebeli maqsimaluria da Seadgens 5-11 miliards 1 gr 

niadagSi [2]. damtkicebulia, rom `niadagis STanTqmiTi unari 

dakavSirebulia masSi arsebul organul, organul-mineralur da 

mineralur koloidebze, romlebic warmoadgenen niadagis ceoliTur 
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nawils [52]. ceoliTebi bunebaSi arseboben ara rogorc izolirebuli 

mineralebi, aramed isini sxvadasxva saxiT gvxvdebian sxvadasxva tipis 

niadagebSi, rac niadagwarmoqmnis erTiani procesis Sedegia da garkveul 

gavlenas axdenen am niadagebis fizikur-qimiur Tvisebebze da 

nayofierebaze [144]. 

ceoliTebis jgufs ar miekuTvnebian, magram emsgavsebian, e.w. 

`ntkilis~ tufebi. ntkili farTod aris gavrcelebuli rogorc 

aRmosavleT, ise dasavleT saqarTveloSi, romlebic Zalian saintereso 

arian soflis meurneobaSi gamoyenebis TvalsazrisiT, rogorc 

adgilobrivi sasuqi [132]. ntkilis didi resursebia dasavleT 

saqarTveloSi. zugdidisa da senakis raionebSi aRricxuli ntkilis 

sabadoebi saerTo raodenobiT 800-900 milioni tonaa. XIX saukuneSi da 

XX saukunis 50-ian wlebamde dasavleT saqarTveloSi, gansakuTrebiT 

samegreloSi, mosaxleoba farTod iyenebda dafqvil ntkils niadagis 

gasapativeblad. ntkilis nafenebi rbilia da advilad eqvemdebareba 

xeliT damuSavebas. 1 heqtarze SeqondaT 100 tonaze meti, magram 

samagierod, 10-15 weliwads nakveTi ganoyierebas ar moiTxovda. ntkiliT 

anoyierebdnen absoluturad mwyobridan gamosul gaewrebul niadagebs da 

`qcevaze~ (0,4 ha) Rebulobdnen simindis rekordul mosavals, 25-35 

centners. ntkilis metnaklebad Seswavlili sabadoebia gagris, zugdidis, 

senakis, ozurgeTis, Sorapnis da raWa-leCxumis raionebSi [106]. aqedan 

gamomdinare, didi iyo Cveni interesi mecnierulad Segveswavla zogierTi 

ceoliTovani nedleulis (lomontiti) da ntkilis Tvisebebi da 

dagvedgina maTi gamoyenebis sfero kolxeTis Warbtenian agroklimatur 

zonaSi niadagis ekologiuri situaciis gaumjobesebis TvalsazrisiT. 

b) sakvlevi problemis aqtualoba _ cnobilia, rom Cveni qveyana 

gardamaval periodSi imyofeba. aseT viTarebaSi soflis meurneobis 

momarageba sxvadasxva masalebiT, sasuqebiT, pesticidebiT da sxva 

saSualebebiT arastabiluria. am ukanaskneli 5 wlis (2000-2005 ww) 

manZilze gadidda importirebuli sasuqebis raodenoba da saxeobrivi 

Sedgeniloba, magram maTi fasebi imdenad maRalia, rom praqtikulad 

miuwvdomelia soflis moasaxleobisaTvis. ase, magaliTad, 1 tona 

amofoskas, diamofoskas da nitroamofoskas fasebi meryeobs 800-1000 

laris farglebSi, xolo adgilobrivi warmoebis azotovani sasuqebi 
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Rirs 500-600 lari. aseTi viTareba qmnis mineraluri sasuqebis 

praqtikuli gamoyenebis deficits. 

mecnierebisa da praqtikisaTvis cnobilia, rom calmxrivad da Warbad 

mineraluri sasuqebis sistematuri gamoyenebiT niadagebi SeiZleba 

miviyvanoT srul degradaciamde. aqedan gamomdinare, yvela saSualebiT 

unda Seivsos aRniSnuli deficiti, miT umetes, roca saqarTveloSi 

Zalian bevria bunebrivi nedleuli, forovani masalebis sabadoebis 

saxiT, romelTa Seswavla da soflis meurneobis samsaxurSi Cayeneba 

saSviliSvilo saqmea. rogorc cnobilia, CvenSi ceoliTebis, ntkilis, 

perlitis, kirqvebis, glaukonitebis, torfis, saprofelis da sxva 

wiaRiseulis Zalze didi maragia, romelsac umtkivneulod SeuZlia 

Seavsos aRniSnuli deficiti. garda amisa, am ukanaskneli 30 wlis 

manZilze msoflios mowinave qveynebi (iaponia, aSS, ruseTi d sxva), m.S. 

saqarTveloc, farTod swavloben bunebrivi ceoliTebis Tvisebebs da 

dadgenilia, rom maT, rogorc Zlier adsorbents, SeuZliaT STanTqon 

niadagSi moxvedrili garemos gamaWuWyianebeli reagentebi da xeli 

Seuwyon garemos ekologiuri situaciis gajansaRebas. amaSia am 

sakiTxebis Seswavlis ucilobeli aqtualoba. 

g) s/k muSaobis mizani da amocanebi _ Cveni s/k muSaobis ZiriTadi 

amocanaa forovani, aqtiuri masalebis gamoyenebiT mivaRwioT niadagis 

ekologiuri situaciis gaumjobesebas da ekologiurad gawonasworebuli, 

usafrTxo produqciis warmoebas, didi siWarbiT gamoyenebuli azotovani 

sasuqebis mavneobis neitralizacias da erTgvar wonasworobas `niadagi-

mcenare~ ekosistemaSi. 

d) Catarebuli s/k samuSaos mecnieruli siaxle da praqtikuli 

Rirebuleba _ miwaTmoqmedebis totaluri qimizaciis pirobebSi mcenare, 

rogorc wesi, iZulebulia ikvebos wyalSi advilad xsnadi mineraluri 

sakvebi elementebiT, radgan is praqtikuld unayofo niadagze izrdeba 

[45] amdenad, am SemTxvevaSi niadagis nayofierebis aRdgenisaTvis zrunva 

ignorirebulia, rac, Tavis mxriv, iwvevs mdgomareobis kidev ufro 

gauaresebas da niadagis ekosistemis dabinZurebas. amis gaTvaliswinebiT 

Cven SevecadeT bunebrivi forovani masalebis gamoyenebiT am 

mdgomareobis neitralizacias da garkveuli droiT (3-4 wliT) mainc 

niadagis ekologiuri wonasworobis da nayofierebis aRdgenas. am miznis 
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misaRwevad Cvens mier gamoyenebulia rogorc bunebrivi adgilobrivi 

forovani masalebi, ise mineraluri da organuli sasuqebi. niadagis 

nayofierebis amaRlebisaken aseT midgomas sazRvargareTis qveynebSi 

`biodinamiurs~ uwodeben. Cven migvaCnia, rom es aris bunebrivi forovani 

masalebis, mineralur da organul sasuqebTan erTad niadagis 

ganoyierebis `integrirebuli~ sistema, sadac ZiriTadi aqcenti 

gadatanilia bunebrivi forovani masalebis gamoyenebiT niadagis 

dabinZurebis lokalizaciisaken da amiT, mosavlianobis zrdasTan erTad, 

sasurveli ekologiuri wonasworobis aRdgenisaken. am miznis miRwevaSi, 

yvelasaTvis cnobili nakelisa da mineraluri sasuqebis garda, 

monawileoben sruliad axali elementebi: adgilobrivi forovani, 

asorbenti masalebi, ceoliTi _ lomontiti da wiaRiseuli _ ntkili, 

romlebic dRemde ar yofila am mizniT gamoyenebuli. lomontitis da 

ntkilis saSualebiT unda damuSavdes fermis organuli narCenebi (axali 

Txevadi nakeli, wunwuxi, fermis narecxi wylebi da sxva), romlebic 

xangrZlivi fermentaciis gareSe uSualod CaerTvebian sakvebi 

elementebis did wrebrunvaSi da Sesaferis adgils daikaveben masSi. 

amasTan maTi uSualo monawileobiT gawonaswordeba niadagis darRveuli 

ekologiuri wonasworoba konkretul teritoriaze, rac uzrunvelyofs 

ekologiurad usafrTxo produqciis warmoebas. amaSia am samuSaos 

mecnieruli siaxle. 

niadagis nayofierebis da darRveuli ekologiuri wonasworobis 

aRdgenis Cvens mier SemoTavazebuli sistemis praqtikuli Rirebuleba 

didia mravali TvalsazrisiT, romelic gulisxmobs: 

1. qveynis teritoriaze, soflis mosaxleobis sakarmidamo 

mecxoveleobis fermebSi dagrovili organuli narCenebis operatiul 

gadamuSavebas, misTvis samomxmareblo saxis micemas, amiT infeqciis 

kerebis likvidacias da maTi unitrato produqciis warmoebis samsaxurSi 

Cayenebas.  

2. yvela saxis organuli narCenebis (nakeli, wunwuxi da sxva) 

SemadgenlobaSi Semavali sakvebi elementebis srul mobilizacias da 

adsorbcias, maTi danakargebis aRkveTas d maTi racionaluri gamoyenebiT 

mineraluri sasuqebis moxmarebis 40-50%-iT SezRudvas da amiT niadagis 

ekologiuri dabinZurebis garkveulwilad Serbilebas. 
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3. atmosferos molekuluri azotis fiqsaciaSi ceoliTebis 

mastimulirebeli Tvisebebis farTod gamoyenebas, mikrobiologiuri 

procesebis intensifikacias, niadagis mikrobuli samyaros gaaqtiurebas 

da amiT sasoflo-sameurneo kulturebis didi da maRalxarisxovani 

produqciis warmoebas. 

4. degradirebuli, nayofiereba daqveiTebuli niadagis efeqturi, e.w. 

ekonomiuri nayofierebis aRdgenas da amiT ekologiuri darRvevebis 

srul an nawilobriv lokalizacias.  

5. sasoflo-sameurneo kulturebis ganoyierebis iseTi sistemis 

Seqmnas, romelic xelmisawvdomi iqneba wvril-glexuri da fermeruli 

meurneobisaTvis maRali rentabelobis, efeqturi sawarmoebis 

Sesaqmnelad. amaSia swored am samuSaos mecnieruli siaxle da 

praqtikuli Rirebuleba. 

kvlevis obieqtebi da meTodika _ kvlevis obieqtebs warmoadgens 

kolxeTis dablobis gaewrebul-galebebuli niadagebi, bunebrivi 

ceoliTi-lomontiti, adgilobrivi rbilqani-ntkili da simindis 

`ajameTis TeTris~ da soias jiSi `kolxida-4~-is Sereuli naTesi. 

kvleviTi samuSaoebi Catarda prof. dospexovis `mindvris cdis 

meTodikis~ moTxovnebis Sesabamisad zugdidis raionis sof. darCelis 

teritoriaze, kolxeTis dablobis zRvis sanapiro zolis Warbtenian 

niadagze. 

e) Catarebuli s/k samuSaos aprobacia da danergva – 

 I. samuSaos aprobacia _ Ddisertaciis Tema muSavdeboda 2003 

wlidan saqarTvelos ceoliTebis asociaciis programidan gamomdinare. 

ZiriTadad vcdidiT bunebriv ceoliT-lomontits da adgilobriv 

wiaRiseuls-ntkils. aRniSnuli forovani masalebiT vamuSavebdiT 

saqonlis axal usafeno nakels da winaswar dadgenili normebiT 

Segvqonda sacdel niadagSi. aseTi wesiT ganoyierebul niadagze 

mogvyavda simindi da soia Sereul naTesSi. kvleviT miRebuli Sedegebi 

yovelwliurad samecniero angariSebis saxiT waredgineboda da 

mtkicdeboda saqarTvelos mecnierebaTa akademiis fizikuri da organuli 

qimiis institutis samecniero sabWoze, imave angariSebis, garemosa da 

bunebrivi resursebis dacvis saministros samegrelo _ zemo svaneTis 

regionalur sammarTveloSi ganxilvis Semdeg.  
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kvlevis ZiriTadi Sedegebi moxsenda: `saqarTvelos axalgazrda 

qimikosTa VI respublikur samecniero konferencias~ (saqarTvelos 

qimiuri sazogadoeba. iv. javaxiSvilis saxelobis Tbilisis saxelmwifo 

universtiteti) 13-14 dekemberi 2005 w. Tbilisi.   

 II. publikacia _aRniSnul Temaze gamovaqveyneT 3 samecniero Sroma  

1. Chemical Composition of Crain Maize during Application of Mineral, Organic Fertilizers and 

some Rocks (Laumantite and Marl) – Bulletin of the Georgian Academy of Sciences, 170, №2, 

2004.  

2. Физико-технические показатели початка и зерна кукурузы, выращенной под 

воздействием некоторых горных пород на фоне удобрения. Изв. Ан Грузии 2004. Т. 30. 

№3-4. 

3. Исследование влияния органо-цеолитовых удобрений на характер початкообразования 

кукурузы . – Изв. Ан Грузии 2005.  

gadacemulia gamosaqveyneblad kidev sami samecniero Sroma. 

III. danergva _ Cveni rekomendaciiT Camoyalibda ntkilis 

gadamamuSavebeli firma zugdidis raionis sofel zedaewerSi. md. 

CxouSias ntkilis nafenebze gaxsnes karieri da weliwadSi yidian 2-3 

aTas tona ntkils mosaxleobaze.  

niadagis ekologiuri dabinZurebis lokalizaciis Cveneuli 

meTodebiT sargeblobs saqarTvelos garemosa da bunebrivi resursebis 

dacvis samegrelo-zemo  svaneTis regionaluri samsaxuri.  

IV. naSromis moculoba da struqtura. – naSromi moicavs 

Sesavals, Sesdgeba 5 Tavisagan. naSromi warmodgenilia kompiuterze 

nabeWd 163 gverdze 37 cxriliT da 221 dasaxelebis literaturuli 

wyaroTi.  
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lit e r at u r ul i  m i m o x il v a  

 

Tavi I. Tanamedrove ekologiis problemebi miwaTmoqmedebaSi da   

bunebrivi ceoliTebiT maTi regulirebis perspeqtivebi 

 

ganuzomlad didia adamianis sameurneo saqmianobis gavlena 

garemomcvel bunebaze. es zemoqmedeba milion wlebs iTvlis. dedamiwaze 

adamianis gaCenis dRidan man daiwyo sakvebis mopoveba, SeSis moxmareba, 

cecxlis gamoyeneba, is arTmevda mza produqcias bunebas da es 

erTgvarad aumjobesebda situacias dedamiwaze. es maSin, roca jer kidev 

adamiani Seugneblad zemoqmedebda bunebaze da ar SeeZlo bunebaSi 

damaluli navTis, qvanaxSiris da sxva uzarmazari maragebis Tavis 

sasargeblod gamoyeneba. adamianis mier bunebis xelyofa jer kidev 

primitul doneze iyo, masStabebi mcire da am saqmianobas garkveuli 

sargebelic ki moqonda bunebisaTvis, magram adamianTa sazogadoebis 

raodenobrivi da codnis xarisxobrivi zrdis kvalobaze, adamianTa 

sazogadoebam daiwyo bunebaze farTo masStabebiT zemoqmedeba, romelmac 

gadaaWarba bunebis TviTdacviT SesaZleblobebs da ukve Tavi iCina 

uaryofiTma Sedegebma. adamianma gakafa milionobiT heqtari tye, rasac 

moyva gauTvaliswinebeli Sedegebi _ miwis didi masivebis gaudabnoeba, 

anu niadagis, rogorc cocxali materiis, sikvdili, gadaxna stepebi, 

yovelwliurad miwis wiaRidan iRebs didi raodenobis navTobs, 

qvanaxSirs, maTi wvis Sedegad miRebuli mtveri da airebi mimoifantebian 

atmosferoSi da ubrundebian dedamiwas kancerogenul nivTierebebad. 

ufro metic, adamianma daamzada aTasgvari pesticidi, herbicidi, 

mineraluri sasuqebi da sxva mravali, romelic jer kidev umetes wilad 

Sedegis gauTvaliswineblad gamoiyeneba da wamlavs garemomcvel bunebas. 

viTarebis aseTma eskalaciam warmoSva moTxovnileba imaze, rom adamianma 

icodes dRes gamoyenebuli RonisZiebis aramarto pirveladi, aramed 

meoradi Sedegebi, e.i. man unda SeZlos, mis moqmedebasa da bunebis 

ukureaqcias Soris balansis damyareba, man unda aRmofxvras am 

urTierTobebSi disbalansi, winaaRmdeg SemTxvevaSi adamianTa 
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sazogadoeba SeiZleba uneblie TviTlikvidaciamde mivides. `sasargeblo 

wiaRiseulis mopovebis, an ama Tu im qimiuri SenaerTis warmoebis dros 

yuradRebas aqceven ZiriTadad miznobriv produqts da iviwyeben e.w. 

narCenebs, romlebic aranakleb mniSvnelovani da faseulia [16]. 1968 wels 

Tu Cveni planetis TiToeul mcxovrebze moipovebdnen weliwadSi 20 tona 

sxvadasxva mineralebs, 10 wlis Semdeg maT raodenobam miaRwia 27 tonas 

sulze. aqedan sasargeblo produqciad gardaiqmneba mxolod 2%, 

danarCeni 98% ubrundeba biosferos iseTi saxiT, romlis bunebriv 

SesaZleblobebs ar SeuZlia isini CarTos Tavis wrebrunvaSi [53]. 

garemomcvel bunebaze zemoqmedebis SemaSfoTebeli, uaryofiTi muxti 

devs didi raodenobiT sawvavis gamoyenebaSi, romelic abinZurebs ara 

marto haers, wyals, niadags, aramed iwvevs klimatis globaluri 

masStabebiT cvlilebebs, romelmac SeiZleba kacobrioba miiyvanos 

Znelad warmosadgen Sedegebamde [129]. 

`amJamad msoflioSi yovelwliurad moixmaren 2.5 miliard tona 

navTobs da 20 miliard tonaze met qvanaxSirs. es iwvevs 15 miliard 

tonamde Tavisufali Jangbadis danaxarjs, romlis Semcvlelad 

atmosferoSi adis 25 miliardi tona naxSirorJangi. adamianis aseTi 

saqmianobis Sedegad ukanasknel 50 wels gamoyenebuli iyo Jangbadi 

imdeni, ramdenic adamianTa arsebobis mTeli istoriis manZilze~ [53]. 

atmosferos damabinZurebeli nivTierebebi, ganTavisufldebian ra 

atmosferosagan, mainc ganagrZoben Tavis toqsikur zegavlenas niadagze, 

niadagqveSa wylebze, Sedian mcenareul produqciaSi da aqedan xvdebian 

cxovelebis SemadgenlobSi. biosferos TviTgawmendis unari jer kidev 

metia anTropogenuli damabinZureblebis SesaZleblobebze, magram 

biosferos aRniSnuli SesaZlebloba usazRvro ar aris. kidev ufro 

naklebia niadagis TviTgawmendis SesaZleblobani. is bunebis produqtia, 

ucvlelia da mas iyeneben iq, sadac is faqtiurad aris. miwis 

resursebzea damokidebuli adamianis sasoflo-sameurneo saqmianoba, 

romelic msoflios mosaxleobas awvdis sursaTis ZiriTad masas da 

saWiro nedleulis mniSvnelovan nawils msubuqi da kvebis 

mrewvelobisaTvis. `Tanamedrove kacobriobis kvebiTi energiis 88%-s 
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damuSavebuli miwebi iZleva, 10%-s Rebuloben bunebrivi saZovrebisgan da 

tyis savargulebidan, mxolod daaxloebiT 2%-s _ msoflio okeaniis 

resursebidan~ [8]. bunebam aiZula sazogadoeba Zalian seriozulad 

ganixilos es problemebi. `axla CvenTvis gasagebia, rom adamianis 

Semdgomi SeWra bunebaSi ar SeiZleba ukvalod gaqres, miTumetes _ 

daufiqrebeli SeWra. sazogadoebis sameurneo saqmianobis masStabebi 

amJamad iseTia, rom isini TavianTi zemoqmedebiT uaxlovdebian 

globalur bunebriv procesebs dedamiwaze. es ki niSnavs imas, rom 

Tanamedrove pirobebSi bunebis dacviTi samuSaoebi unda gaxdes da aris 

kidevac adamianTa sazogadoebis sameurneo saqmianobis ganuyofeli 

nawili. amgvarad, adamianTa sazogadoebis sameurneo saqmianobis 

procesebis Cqari tempebiT ganviTarebis problema warmoSobs meore 

problemas, romelsac ekologiuri wonasworobis darRveva hqvia. bolos 

da bolos adamianebSi izrdeba bunebis SenarCunebisa da misi 

racionaluri gamoyenebis Segneba, magram Cveni sazogadoeba jer kidev 

Sorsaa Segnebidan, namdvil `ekologiur usafrTxoebamde~. buneba ar 

warmoadgens dogmatur mdgrad garemos, aramed masSi sistematurad 

mimdinareobs mTeli rigi cvlilebebi da gardaqmnebi, romelsac TviT 

buneba abalansebs da awonasworebs, magram, `yvelaze Zlieri da zogjer 

gamousworebeli xasiaTi SeiZleba iyos anTropogenuri faqtorebis 

moqmedebis Sedegad gamowveuli cvlileba~ [11]. 

miuxedavad ganviTarebis maRali donisa da udidesi gonierebisa, 

adamians jer kidev ar Seswevs unari da ara aqvs saTanado codna imisa, 

rom SeaTanxmos Tavisi saqmianoba samyaros da dedamiwis qcevis sistemebs. 

gaerTianebuli erebis organizaciis monacemebiT 1 sm Savmiwa niadagi 

warmoiSoba 300 wlis ganmavlobaSi. adamiani anadgurebs mas Seudarebeli 

siswrafiT _ 1sm-s 3 weliwadSi [11]. dRes msoflioSi yovelwliurad 6 

milioni heqtari mwarmoebluri miwa gamouyenebel udabnod gardaiqmneba. 

saTesi farTobebis SemcirebasTan erTad, mcirdeba niadagis nayofierebis 

maCveneblebic, maSin roca geometriuli progresiiT izrdeba adamianTa 

ricxovnoba dedamiwaze. problemis gadawyvetis principi mainc imaSi 

mdgomareobs, rom RonisZiebaTa kompleqsis sistematuri gatarebiT 
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Semcirdes, Serbildes arasasurveli procesebis ganviTareba. garemos 

dabinZurebis problema sul ufro da ufro mwvave mniSvnelobas iZens 

saxalxo meurneobis globaluri qimizaciis pirobebSi. 

miwaTmoqmedebaSi qimiuri nivTierebebis farTod da intensiurad 

gamoyenebis pirobebSi, garemos dacvis Zalisxmeva mimarTuli unda iyos 

mineraluri sasuqebiT, pesticidebiT, mZime metalebiT garemos da 

niadagis dabinZurebis donis Semcirebisaken [130]. am mimarTulebiT 

Tanamedrove momentisaTvis miRweulia garkveuli warmatebebi. dadgenilia 

zRvrulad dasaSvebi koncentraciebi (zdk), Seswavlilia mineraluri 

sasuqebis, mZime metalebisa da pesticidebis zogierTi formebis 

migraciis kanonzomierebani. dadgenilia mavneobis 5 maCvenebeli, 

rogoricaa: 1) toqsikologiuri, 2) fotoakumuliatoruli, 3) sahaero-

migraciuli, 40 sawyalosno-migraciuli da 5) saerTo sanitaruli [130]. 

SemoRebulia mavneobis qimiuri maCvenebeli, romelic niSnavs imas, rom 

gamaWuWyianebeli faqtoris naerTebi (narevi) unda iyos iseT doneze, rom 

ar migviyvanos niadagis mSTanTqavi kompleqsis daSlamde, maTi niadagze 

perioduli an mudmivi zemoqmedebis pirobebSi. 

garemos damabinZurebeli sxvadasxva faqtorebis SefasebisaTvis 

arsebobs e.w. stres-indeqsebis sistema, romlis mixedviTac garemos 

damabinZurebeli faqtorebi Semdegnairad fasdebian: 1) pesticidebi _ 140, 

2) mZime metalebi _ 90, 3) naxSirorJangi _ 75, 4) gogirdis orJangi _ 72, 5) 

daqceuli navTobi _ 48, 6) samrewvelo dawesebulebebis mier naxmari 

wylebi _ 48, 7) mineraluri sasuqebi _ 30, 8) organuli narCenebi _ 24, 9) 

azotis oqsidebi _ 24, 10) radioaqtiuri narCenebi _ 20, 11) qalaqis nagavi 

_ 16, 12) fotoqimiuri nivTierebebi _ 12, 13) haeris naxSirwyalbadebi _ 10, 

14) naxSirJangi _ 9, 15) saTbobis narCenebi _ 5, da 16) qalaqis xmauri _ 4 

[79], m.S. samiwaTmoqmedo ekologiur darRvevebs iwveven: pesticidebi, mZime 

metalebi, mineraluri sasuqebi, organuli narCenebi (axali Txevadi 

nakeli, wunwuxi, fermis narecxi wylebi, fekalebi da sxva). rogorc 

vxedavT, stres-indeqsebis mixedviT, samiwaTmoqmedo damabinZureblebi 

sakmaod Zlier kategoriebs ganekuTvnebian.  
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rogorc cnobilia, dRes xarisxis gansazRvris mTavari kriteriumi 

produqciaSi nitratebis Semcvelobaa [14,15]. nitratebs mcire raodenobiT 

Seicavs niadagic da wyalic. bunebriv sufTa wyalSi nitratis 

Semcveloba litrSi 0,1 mlgr-ze meti ar unda iyos [16], xolo iq, sadac 

nitratebis Semcvel sasuqebs Warbad iyeneben, maTi Semcveloba gruntis 

wylebSi mkveTrad izrdeba [14]. Tu wyalSi da niadagSi nitratebis 

Semcvelba maRalia, es imas niSnavs, rom isini dabinZurebulia 

mineraluri sasuqebis Warbi normebis gamoyenebiT [15]. produqciaSi 

nitratebis zRvrulad dasaSvebi koncentraciebi ZiriTadad dadgenila im 

kulturebisaTvis, romelTa produqcia (nayofebi) nedlad moixmareba da 

ar eqvemdebareba garkveul kulinariul (Termiul) damuSavebas. maT 

miekuTvneba ZiriTadad nedlad mosaxmari bostneul-baRCeuli kulturebi, 

xili, kenkra da sxva. rac Seexeba TavTavian kulturebs, siminds, sioas da 

sxvas, maTi produqcia moxmarebamde gaivlis mravaljerad kulinariul 

(Termiul) damuSavebas. es ki mkveTrad amcirebs an aqarwylebs 

nitratebiT gamowveul mavneobas. 

 nitratis kancerogenuli moqmedebis meqanizmi mdgomareobs 

adamianisa da cxovelis organizmSi misi nitrozomad gardaqmnis unarSi. 

qimiurad nitratebi azotis daJanguli formaa. NO2-Si anu azotis JangSi 

ZiriTadi elementi (N) azotia. azoti erT-erT umniSvnelovanes rols 

asrulebs mcenaris kvebaSi. uazotod mcenare ver iarsebebs. misi 

nakleboba iwvevs mcenaris zrda-ganviTarebis Seferxebas da 

produqtiulobis Semcirebas [36].  

mosavalSi nitratis warmoqmnis meqanizmi mdgomareobs imaSi, rom 

roca mcenare eqceva zrda-ganviTarebis araxelsayrel pirobebSi, maSin 

SeTvisebuli azotis nitratuli forma ver aswrebs mTlianad amiakad 

aRdgenas. misi nawili ar erTveba Semdgom bioqimiur gardaqmnaSi da 

ucvlel naSTad rCeba mcenaris mTel organizmSi. aseTi procesi 

SeiZleba ganviTardes agreTve maSin, roca niadagis xsnarSi nitratuli 

azotis koncentracia sxva elementebTan (fosfori, kaliumi) SedarebiT 

maRalia da mcenare mas (N) didi raodenobiT Seiwovs. saerTod 
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msoflioSi da Cvens qveyanaSic sadReisod mwvaved dgas sakiTxi 

biologiurad sufTa, ekologiurad jansaRi miwaTmoqmedebisaTvis.  

miwa aris bunebis erT-erTi umTavresi simdidre, soflis meurneobis 

sawarmoo saSualeba, romelic warmoadgens Sromis sagansac da Sromis 

iaraRsac. miwa Znelad ganaxlebad resursebs miekuTvneba. istoriam 

araerTi magaliTi icis, roca adamianebi uneburad anadgurebdnen miwis 

nayofier fenas, rac mTeli qveynebisa da xalxebis gaCanagebas iwvevda, 

marTalia, es iyo warsulSi, magram axlac niadagis aramarTlzomierad 

gamoyeneba SeiZleba didi zianis momtani iyos. aqedan gamomdinare, 

miwasTan dakavSirebuli esa Tu is pirovneba imdenad gaTviTcnobie-

rebuli unda iyos masTan urTierTobaSi, rom ar dauSvas miwis 

gamanadgurebeli eqspluatacia, misi dabinZureba pesticidebiT, organuli 

narCenebiT, daWaobebiT da sxva.  

niadagis nayofierebis dakargvas, mis degradacias mravali faqtori 

iwvevs da apirobebs, m.S. kolxeTis dablobis Warbtenian pirobebSi 

niadagis ekologiuri disbalansi SeiZleba warimarTos ramdenime 

mimarTulebiT: gamJavebiT, mZime metalebiT, WarbtenianobiT, sakvebi 

elementebis siWarbiT an naklebobiT, niadagis saxnavi fenis gamkvrivebiT, 

pesticidebiT, mJave wvimebiT da sxva.  

mraval RonisZiebaTa Soris, romelic mimarTulia niadagis 

biologiuri aqtivobis, misi nayofierebis amaRlebis da, saboloo jamSi, 

sasoflo-sameurneo kulturebis ekologiurad gawonasworebuli da 

maRali mosavlis misaRebad, mniSvnelovani adgili ukavia sedimentaciuri 

warmoSobis bunebrivi ceoliTebis gamoyenebas. pirveli aseTi samuSaoebi 

Sesrulda iaponiaSi gasuli saukunis SuaxanebSi [216; 203; 220; 201; 202], 

Semdgom bunebrivi ceoliTebis mecnierul Seswavlaze da praqtikul 

gamoyenebaze iseTi qveynebi muSaobdnen, rogoricaa bulgareTi [119; 212], 

ungreTi [184], slovakeTi [214], italia [216], kuba [208], aSS [221, 206, 207, 205] 

da yofili sabWoTa kavSiri [120; 121; 175; 87; 174; 160]. unda aRiniSnos, rom 

bunebriv ceoliTebze aRniSnuli xasiaTis samuSaoebi sakmaod 

intensiurad mimdinareobda da mimdinareobs saqarTveloSic. [140, 143, 135, 

153, 156, 170, 163, 188]. amJamad ceoliTizirebuli mTis qanebis gamokvleva da 
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memcenareobaSi gamoyenebis samuSaoebi mimdinareobs ori mimarTulebiT: 1. 

dacul gruntSi da 2. Ria gruntSi. Ria gruntSi gamoiyeneba danamatis 

saxiT unayofo niadagebis rekultivaciisaTvis da sasoflo-sameurneo 

kulturebis zrda-ganviTarebaze zemoqmedebis mizniT. bunebrivi 

ceoliTebi niadagSi SeaqvT Semdegnairad: 1. aRniSnuli qanebi sufTa 

saxiT. 2. mineraluri sasuqebis Semcirebul normebTan narevSi. 3. 

sxvadasxva saxis axal nakelTan, wunwuxTan da fermis sxva organul 

narCenebTan nazavSi. 4. organul da mineralur sasuqebTan erTdroul 

narevSi. 

bunebrivi ceoliTebis yvela cnobili saxeobebidan yvelaze ufro 

kargad aris Seswavlili da farTo gamoyenebaSia klinoptilolit-

Semcveli tufebi [165]. Sabazitisa da filifsitis Semcveli qanebi 

iswavleba italieli swavlulebis mier [197], filifsitis Semcvel qanebs 

farTod swavloben da iyeneben saqarTveloSi [71, 194, 209]. iaponiaSi 

zogierT SemTxvevaSi klinoptilolitis garda iyeneben mordenitSemcvel 

qanebs [157]. agreTve cnobilia erTeuli namuSevrebi marcvleuli 

kulturebis limintitSemcveli qanebiT ganoyierebis Sesaxeb. miRebulia 

mosavlianobis saukeTeso maCveneblebi [187]. saukeTeso maCveneblebia 

miRebuli bostneul kulturebze _ kitrze da patisonze lomontit-

Semcveli tufis gamoyenebis SemTxvevaSic [185]. 

sasoflo-sameurneo kulturebidan pirveli, romelzedac iqna 

gamocdili bunebrivi ceoliTi, iyo simindi. pirveli aseTi namuSevari 

Sesrulda iaponiaSi. iaponelebi swavlobdnen ara marto bunebrivi 

ceoliTebis gavlenas simindis zrda-ganviTarebaze da mosavlianobaze, 

aramed isini swavlobdnen agreTve bunebrivi ceoliTebis gavlenas 

niadagSi mimdinare procesebze da maT pirvelad uwodes bunebriv 

ceoliTebs niadagis kondicioneri [157]. 

iaponiis Semdeg bulgareTi aris qveyana, sadac farTod swavloben 

soflis meurneobaSi, kerZod memcenareobaSi, bunebrivi ceoliTebis 

gamoyenebis SesaZleblobebs. bulgarelTa SromebSi naCvenebia, rom 

bunebrivi ceoliTis gamoyeneba efeqturia mineraluri sasuqebis maRali 

dozebis gamoyenebis SemTxvevaSi mcenaris dazianebis aRsakveTad. agreTve 
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daadgines mcenaris mier sasuqebis gamoyenebis koeficientis amaRlebis 

SesaZlebloba. bulgareTi aris erT-erTi qveyana, sadac farTod iyeneben 

bunebriv ceoliTebs memcenareobaSi, m.S. simindis mosayvanad. maT 

gamoscades bunebrivi ceoliTi mineraluri sasuqebis fonze kulturebis 

moyvanis ormindvriani sistemis `simindi-xorbali~ dros da SesaniSnavi 

Sedegebi miiRes. simindis mwvane masis mosavalma Seadgina 23,57 t/haze, 

xolo marcvlisam _ 11,5 tona. Setanilma ceoliTma gamoavlina 

xangrZlivmoqmedebis efeqti da momdevno kulturis _ xorblis mosavali, 

sakontrolosTan SedarebiT 40%-iT gaizarda [213]. 

bulgarelebma bunebrivi ceoliTebi gamoiyenes Tboeleqtrosadguris 

`marica iztokis~ raionSi mwyobridan gamosuli yviTeli da mwvane 

Tixebis rekultivaciisaTvis. aRniSnul niadagebSi Setanili iqna 0,5-dan 

2%-mde bunebrivi ceoliTi, romelmac uzrunvelyo simindis mwvane masis 

mateba 66%-iT sakontrolosTan SedarebiT, rac aixsneba Tixebis 

fizikuri Tvisebebis gaumjobesebiT, kerZod, saerTo forianobis 43-dan 

49,3%-mde gadidebiT [77]. 

bunebrivi ceoliTebis SetaniT Tixa niadagebis produqtiulobis 

asamaRleblad, aseTive samuSaoebi Sesrulebulia slovakiaSi [199]. 

eqsperimenti Catarda samecniero-kvleviT sadgurSi (aRmosavleT 

slovakiis olqi). niadagi iyo mZime Tixa, mJave, susti wyalgamtarobiT. 

simindisaTvis gankuTvnil nakveTSi, saSemodgomo damuSavebis dros 

Seitanes bunebrivi ceoliTi 5, 10, 15 t/haze, mineraluri sasuqebis 

erTnair fonze. mosavlis matebam dozebis Sesabamisad Seadgina 17-34%. 

dakvirveba Caatares agreTve niadagis moculobiT wonaze, romelmac 0-

40sm zonaSi Seadgina 1,3-dan 1,4 g/sm3–mde [60]. 

imave olqSi Caatares cdebi tyis mura fsevdolebian, 

fsevdogaewrebul niadagebze. Seitanes ceoliTi 5, 10, da 15 t/haze. 

simindis mosavali gaizarda 7,9-dan 8,6 centneramde [215]. 

yofil sabWoTa respublikebs Soris ukraina marcvleuli 

kulturebis, kerZod xorblis da simindis marcvlis, erT-erTi udidesi 

mwarmoebelia. amasTan dakavSirebiT am respublikaSi didi yuradReba 

mieqca bunebrivi ceoliTis gamoyenebis Sesaxeb s/k samuSaoebis Catarebas. 

eqsperimenti tardeboda saSualo Tixnar niadagebze. ceoliTebis 
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gamoyenebam damakmayofilebeli Sedegi moitana. simindis mosavlis matebam 

Seadgina 8,2 c/haze. aTasi marcvlis wona gaizarda 327-dan 372 gramamde 

[141]. 

ceoliTis 1 ha-ze Sesatani dozis gazrda 30 tonamde iZleva 

ekonomiurad gamarTlebuli mosavlis matebas [107]. 

t.i. grigorais naSromSi naCvenebia bunebrivi ceoliTis xangrZlivi 

moqmedebis mniSvnelovani efeqti. niadagis nayofierebisa da kulturebis 

mosavlianobis monacemebis analizis mixedviT Cans, rom ceoliTi 

Setanili normiT 15 t/ha inarCunebs xangrZlivmoqmedebas 6-7 weli [68]. 

xangrZlivmoqmedebis efeqti kargad aris dasabuTebuli a.i. kiselis 

naSromSi. monokulturis saxiT simindis moyvanis dros oTxwliani 

xangrZlivmoqmedebis efeqti TvalsaCinod aris warmodgenili cxril 1-Si. 

1980 wels niadagSi Setanili 20 t/ha bunebrivi ceoliTiT meoTxe welsac 

mosavlis mniSvnelovani mateba aRiniSneba [92]. ekonomiuri efeqtianobis 

TvalsazrisiT avtori miiCnevs, rom ukeTes Sedegs iZleva 10 t/ha sufTa 

ceoliTis Setana, radgan am SemTxvevaSi daxarjul yovel maneTze 

Semosavali 3,6 maneTia, xolo 20 tonis Setanisa _ 1,55 maneTi. 

daaxloebiT imave wlebSi ruseTSic farTod gaiSala s/k muSaoba 

bunebrivi ceoliTebis memcenareoabSi gamoyenebis Sesaxeb [175]. ruseTi 

mdidaria bunebrivi ceoliTebis sabadoebiT, romlebic ZiriTdad 

ganlagebulia cimbirsa da Soreul aRmosavleTSi (pegasis, xolinis, 

Sivirtukis, maSenskis, Cuguevis, seredelis, xongures, liutagis, 

Cexovskis, iagolinskis). am sabadoebSi ZiriTadad warmodgenilia 

bunebrivi ceoliTebis Semdegi saxeobebi: klinoptilolit-geilanditi-

mordeniti, iSviaTad _ Sabaziti (krasnoiarskis mxare) [93]. 

ruseTSi ceoliTuri tufebis pirvel gamocdebSi iyenebdnen Zegvis 

sabados klinoptilolitSemcvel tufebs (saqarTvelo). pirveli 

eqsperimentebi Catarda 1977-1979 wlebSi, m.S. simindze novosibirskis 

olqSi [159]. am olqisaTvis damaxasiaTebeli niadagebia _ gamotutvili 

Savmiwebi, saSualo Tixnari Semadgenlobis, saSualo simZlavris, humusis 

saSualo SemcvelobiT. klinoptiloliti fqvilis saxiT SeqondaT 

niadagis Tesviswina damuSavebis dros. Cveulebriv, pirveli sakontrolo 

varianti iyo usasuqo niadagi.  meore  sakontrolo  variantSi  SeqondaT   
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cxrili 1. bunebrivi ceoliTis gavlena simindis mwvave masis mosavalze 4 

weliwads misi ucvlelad kultivirebis dros 
va
r
. 
#
#
 ceoliTis 

norma 

niadagi + NPK (foni 1) niadagi + NPK + nakeli (foni 2) 

mosavali mosavlis namati mosavali mosavlis namati 

t/ha c/ha c/ha % c/ha c/ha % 

ceoliTis Setanis Semdeg pirveli weli- (1980w) HCP0,5=7,8 c/ha 

1 sakontrolo 372,0 - - 375,0 - - 

2 10,0 337,0 - - 458,0 81,0 21,7 

3 20,0 392,0 20,0 5,2 475,0 100,0 26,5 

4 30,0 421,0 49,0 12,9 454,0 79,0 21,1 

5 50,0 418,0 46,0 12,3 442,0 67,0 17,7 

ceoliTis Setanis Semdeg meore weli (1981w.) HCP0,5=8,9 c/ha 

1 sakontrolo 390,0 - - 385,0 - - 

2 10,0 379,0 - - 465,0 80,0 20,9 

3 20,0 437,0 47,0 11,6 464,0 79,0 20,6 

4 30,0 428,0 38,0 9,8 443,0 58,0 15,1 

5 50,0 446,0 56,0 14,4 440,0 55,0 14,2 

ceoliTis Setanis Semdeg mesame weli (1982w.) HCP0,5=12,3 c/ha 

1 sakontrolo 452,0 - - 505,0 - - 

2 10,0 506,0 54,0 11,8 609,0 104,0 20,8 

3 20,0 573,0 121,0 26,6 581,0 76,0 15,1 

4 30,0 541,0 89,0 19,5 567,0 62,0 12,3 

5 50,0 532,0 80,0 17,5 586,0 81,0 16,0 

ceoliTis Setanis Semdeg meoTxe weli (1983w.) HCP0,5=6,3 c/ha 

1 sakontrolo 245,0 - - 298,0 - - 

2 10,0 318,0 72,0 29,4 325,0 27,0 9,1 

3 20,0 363,0 118,0 47,8 363,0 65,0 21,9 

4 30,0 330,0 95,0 34,6 292,0 - - 

5 50,0 308,0 63,0 25,8 298,0 - - 

oTxi wlis saSualo maCveneblebi 

1 sakontrolo 365,0 - - 391,0 - - 

2 10,0 385,0 20,0 5,4 464,0 73,0 18,8 

3 20,0 441,0 76,0 20,7 471,0 80,0 20,5 

4 30,0 430,0 65,0 17,8 439,0 48,0 12,4 

5 50,0 426,0 61,0 16,7 441,0 50,0 13,0 
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N80P60 da K100 kg/haze. bunebrivi ceoliTis SetaniT simindis mwvane masis 

mosavali pirvel sakontrolosTan SedarebiT (355 c/ha), gaizarda 66-129 

c/haze, anu 18-36%-iT. amave dros sacdel danayofebze mcenaris simaRle 

25-60 sm-iT meti iyo, vinem pirvel sakontrolo variantze. produqciis 

xarisxSic aRiniSneboda cvlilebebi. simindis mwvane masaSi gaizarda 

mSrali nivTierebis Semcveloba. amave naSromSi erTmaneTTan 

Sedarebulia Zegvisa da pegasis sabados ceoliTebi da dadgenilia, rom 

Zegvis ceoliTis efeqturoba ramdenadme sWarbobda pegasis ceoliTis 

efeqturobas.   Semdgom   wlebSi   ruseTSi  am  mimarTulebiT  muSaoba 

intensiurad gagrZelda da gamoqveynda mTeli rigi Sromebi [160, 161]. ide-

nturi Sedegebi iqna miRebuli simindis kulturaze bunebrivi 

ceoliTebis gamoyenebis SemTxvevaSi Soreuli aRmosavleTis pirobebSi 

[70, 181]. 

primorskis mxareSi xuTi wlis (1975-80ww) manZilze simindze 

Catarebuli eqsperimentebiT, sadac gamoyenebuli iyo Cuguevskis sabados 

ceoliTebi, normiT 5-20 t/ha-ze, miRweulia simindis mwvane masis mosavlis 

sarwmuno mateba.  

amerikis SeerTebuli Statebi mdidaria bunebrivi ceoliTebiT. iq 

moipoveba dReisaTvis cnobili ceoliTebis yvela saxe [195]. cnobili 

amerikeli swavlulebi Tvlian, rom memcenareobaSi bunebrivi ceoliTebis 

gamoyeneba, sasoflo-sameurneo kulturebis mosavlianobis amaRlebis, 

agreTve wylis auzisa da niadagis dabinZurebisgan dacvis mizniT da 

imavdroulad gamofituli niadagebis rekultivaciisaTvis sruliad 

misaRebia [211, 204]. aqve unda avRniSnoT, rom simindze da soiaze Cata-

rebuli gamokvlevebi cotaa [212], magram laboratoriul pirobebSi, 

savegetacio WurWlebSi Saqris simindze (Zea maysl) Catarebuli 

gamokvlevebiT dadginda, rom amoniumis kaTionebiT gamdidrebuli 

klinoptilolitis gamoyenebis SemTxvevaSi mcenaris ganviTarebis siCqare, 

foTlis zedapiris farTi da azotis SeTviseba amonizirebuli 

klinoptilolitidan, bevrad aRemateba sakontrolod gamoyenebul 

amoniumis sulfats. amave cdaSi Seiswavles NH4-isa da NO3-is 
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gamorecxvis sidideebi, rac gacilebiT naklebia amonizirebuli 

klinoptilolitis gamoyenebis SemTxvevaSi. 

imave avtorebma savegetacio WurWlebSi CatvirTes qviSa niadagi da 

sakontrolo variantSi Caumates amoniumis sulfati, sxva variantebSi ki 

_ amonizirebuli klinoptiloliti da CaTeses simindis Tesli. 

eqsperimentis Sedegebma aCvena, rom sakontrolodan azotis danakargi 

gacilebiT meti iyo, vinem sacdeli variantebidan, ramac uzrunvelyo 

mcenaris normaluri zrda-ganviTareba, vinem sakontrolo variantze. anu 

amonizirebuli klinoptilolitis gamoyenebiT Seiqmna mcenaris mier 

azotis SeTvisebis optimaluri pirobebi, ramac ganapiroba mcenaris 

normaluri zrda-ganviTareba. 

saqarTvelo mdidaria bunebrivi ceoliTebiT. klinoptilolit-

geilanditi, mordeniti, lomontiti ZiriTadad moipoveba aRmosavleT 

saqarTveloSi, xolo analcimi da filifsiti dasavleT saqarTveloSi 

[48]. pirveli namuSevrebi memcenareobaSi bunebrivi ceoliTebis 

gamoyenebis Sesaxeb gamoCnda 1976-78 wlebSi [116]. amJamad saqarTveloSi 

intensiuri muSaoba mimdinareobs bunebrivi ceoliTebis gamoyenebiT 

mravali sxvadasxva sasoflo-sameurneo kulturebis gasanoyiereblad 

maTi agroteqnikuri normebis dasadgenad, niadagis ekologiuri situaciis 

gaTvaliswinebiT [25, 77]. 

simindis mosayvanad bunebrivi ceoliTebis gamoyenebaze pirveli 

cdebi saqartveloSi Catarda 1982-85 wlebSi [114]. eqsperimenti Catarda 

kaspis raionis sofel zemo xandakSi. niadagi ganekuTvneboda `mZime Tixa~ 

miwebis kategorias. sasuqad gamoyenebuli iyo bunebrivi ceoliTis _ 

klinoptilolitisa da Roris axali nakelis 1:1-Tan SefardebiT nazavi. 

aRniSnuli nazavi gamoicada simindis or jiSze `krasnodaruli 5~ da 

qarTuli 52~ -ze. mosavlianobam miaRwia Sesabamisad 67,8 da 75 c/haze, rac 

sakontrolo I-Tan SedarebiT Seadgens 20,3 da 25,6%-s. NnaCvenebia, rom 

adgili aqvs zogierTi bioqimiuri maCveneblebis gaumjobesebas miRebul 

marcvalSi. rig SemTxvevebSi cilisa da Saqris Semcveloba gaizarda 1-

1,5%-iT. 
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sxva eqsperimenti Catarda 1984 wels saqarTvelos melioraciisa da 

agroqimiis s/k institutis jandaris sayrden punqtze (qvemo qarTli). 

niadagi iyo monacrisfro-yavisferi Zlier damlaSebuli. meqanikuri 

Sedgenilobis mixedviT ganekuTvneba mZime Tixnarebs, fosforisa da 

azotis moZravi formebis dabali SemcvelobiT. niadagis pH meryeobda 8,3-

8,5-is farglebSi. iswavleboda xekorZulas klinoptilolitisa da 

mineraluri sasuqebis erToblivi moqmedeba saSemodgomo xorbal-simindis 

kulturaze. cda Catarda 1985-1986 wlebSi. saSemodgomo xorblis 

daTesvis win Seitanes niadagSi ceoliTi 45 tona da N120P120K90 kg/haze. 

xorblis aRebis Semdeg nawveralze daiTesa simindi mwvane sasilose 

masad. simindis mwvane masis aRebis Semdeg  imave wels daiTesa 

saSemodgomo xorbali. momdevno wels saSemodgomo xorblisAaRebis 

Semdeg daTeses (ivlisis I dekada) simindi mwvane masad sasuqebis Setanis 

gareSe. ori wlis saSualo maCveneblebis mixedviT miRebulia simindis 

mwvane masis mosavali 282,1 c/haze, romelic 100,8 centneriT Warbobs 

sakontrolos. 

bunebrivi ceoliTebis klinoptilolitis da filifsitis, agreTve 

maTi monawileobiT damzadebuli organul-ceoliTuri sasuqebis 

gamoyenebiT, simindis kulturis ganoyierebis sakiTxis Sesaswavlad 

eqsperimentebis seria ganxorcielda zugdidis raionis sofel WkaduaSSi 

erT-erT fermerul meurneobaSi (dasavleT saqarTvelos Warbteniani 

subtropikuli zona) [72]. am regionebis niadagebi ZiriTadad gaewrebuli 

wiTelmiwebia, romelTaTvisac damaxasiaTebelia xsnaris mJave reaqcia 

(pH=4,5) da dabali nayofiereba, amis gamo simindis mosayvanad nakleb 

efeqturia. eqsperimenti daiwyes 2000 wels da grZeldeboda 2004 wlamde. 

sakontrolo II variantSi mineraluri sasuqebi SeqondaT yovelwliurad, 

xolo bunebrivi ceoliTebi da organul-ceoliTuri sasuqebi Seitanes 

erTxel 2000 wels. es niSnavs imas, rom iswavleboda rogorc moqmedebis, 

ise Semdgommoqmedebis efeqti. daadgines, rom organul-ceoliTuri 

sasuqebi adgilobriv pirobebSi konkurentunariani arian mineraluri 

sasuqebis mimarT, amasTan maTi efeqturoba damokidebulia maT 

saxeobebze. ase, magaliTad, klinoptilolitTan SedarebiT ufro 
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efeqturia filifsitis zemoqmedeba simindis mosavlianobis amaRlebis 

TvalsazrisiT. organul-ceoliTuri sasuqebis Semdgommoqmedeba mkveTrad 

gamoxatulia Setanidan mesame (2003) welsac. bunebrivi ceoliTebis da 

organul-ceoliTuri sasuqebis dadebiTi zegavlena simindis 

mosavlianobaze aisaxa rogorc mwvane masis, ise marcvlis raodenobaze. 

simindis marcvlisa da mwvane masis xarisxobrivi maCveneblebi 

dadgenili biologiuri maCveneblebis mimarT normaSia. 

simindis intensiuri teqnologiiT moyvana moiTxovs maRalefeqturi 

herbicidebis gamoyenebas. ukanasknel periodSi simindis naTesebSi 

sarevelebis mosaspobad rekomendebulia axali, maRalefeqturi herbicidi 

eridikani. is warmoadgens advilaqrolad nivTierebas, romelc mzis 

insoliaciis da Warbi tenis gavleniT advilad orTqldeba da iSleba. 

amis gamo misi efeqturoba samxreT raionebSi mniSvnelovnad mcirdeba. am 

naklovanebis gadasalaxavad avtorebma [104] bunebriv ceoliTSi 

eridikanis modificirebiT Seqmnes naklebad aqroladi herbicidi, 

romelsac eqneba ceoliTSi granulirebuli forma. granulebi damzadda 

5 da 10% eridikanis emulsiisagan. naCvenebia, rom granulirebuli 

eridikanis moqmedeba ufro xangrZlivia, vinem Cveulebrivi emulsiisa. ase, 

magaliTad, eridikani Setanili niadagSi emulsiis saxiT 30 saaTis 

gasvlis Semdeg ar aRmoCnda, xolo granulis saxiT Setanili 72 saaTis 

Semdegac aRmoCnda. eridikanis aseTi wesiT gamoyenebam garkveulwilad 

gazarda simindis mwvane masis mosavlianoba, emulsiis saxiT gamoyenebis 

SemTxvevaSi 17%-iT, 5% granulis saxiT _ 44%-iT da 10% granulis saxiT 

_ 46%-iT. 

amgvarad: motanili monacemebi miuTiTeben, rom simindis kulturis 

gasanoyiereblad bunebrivi ceoliTebis gamoyeneba rogorc sufTa saxiT, 

ise mineralur da organul sasuqebTan kombinaciaSi, did gavlenas axdens 

mcenaris zrda-ganviTarebaze, mosavlianobaze da produqciis xarisxze da 

gansakuTrebiT es mkveTrad vlindeba dabalnayofier, gaewrebul mJave, 

ekologiurad wonasworobamoSlil, degradirebul, sakvebi elementebiT 

Rarib niadagebze. 
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soia, rogorc simindi, iyo erT-erTi is kultura, romelzedac 

gamoicada bunebrivi ceoliTebi. rogorc simindis SemTxvevaSi, soiaze 

pirveli samuSaoebi Sesrulda iaponiaSi [162]. 

1976 wels iaponiis mTian zonaSi, romelic dafaruli iyo vulkanuri 

ferfliT, Caatares mcire eqsperimenti, bunebrivi ceoliTis gamoyenebiT, 

mwvane masis saxiT, soias moyvanaze. sacdeli danayofis farTobi iyo 5,4m2, 

or ganmeorebaSi. cdaSi gamoyenebuli iyo bunebrivi ceoliTis erT-erTi 

saxe mordenitSemcveli tufi, romelic Seitanes sacdel nakveTze 35 

tonis angariSiT heqtarze, anu sacdel danayofze _ 18,9 kg. bunebrivi 

ceoliTis mordenitis efeqturoba iswavleboda mineraluri sasuqebis 

sxvadasxva dozebis fonze: 1) dabali _ N15P50K50, 2) saSualo  N30P100K100  

da 3) maRali _ N60P200K200 kg/haze. erT SemTxvevaSi am mineralur sasuqebs 

da ceoliTis fqvils urevdnen TeslSi da ceoliTiT gamdidrebul 

Tesls Tesavdnen niadagSi da uwodebdnen kontaqtur gamokvebas. sxva 

SemTxvevaSi mineralur sasuqebs urevdnen ceoliTSi da SeqondaT 

niadagSi, xolo Tesls Tesavdnen Setanis Semdeg da uwodebdnen gayofil 

gamokvebas. 

soia daTeses 29 ivniss, 3 metris sigrZis mwkrivSi 22 cali Tesli, e.i. 

Teslebs Soris 13-15 sm manZilze. mwvane masis mosavali aiRes 19 

seqtembers. 

bunebrivi ceoliTebiT rogorc kontaqturi, ise gayofili wesiT, 

gamokvebam dadebiTi gavlena moaxdina soias Teslis aRmocenebaze, 

minimumamde iqna dayvanili gauRvivebeli Teslebis raodenoba. garkveuli 

gansazRvruli gavlena moaxdina soias mwvane masis mosavlianobaze 

bunebrivi ceoliTis gamoyenebis meTodikam.  

mordenitis dadebiTi zegavlena soias mwvane masis mosavlianobaze 

gamovlinda misi kontaqturi wesiT Setanis SemTxvevaSi. mwvane masis 

mosavali, gamoyenebuli sasuqebis da ceoliTis dozebis zrdis 

kvalobaze, gaizarda 64-dan 450%-mde. es kolosalurad didi maCvenebelia. 

garda amisa, ceoliTi efeqturi aRmoCnda mineraluri sasuqebis Warbi 

raodenobiT gamoyenebis SemTxvevaSi, gaizarda mcenareTa mier sasuqebis 
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gamoyenebis koeficienti da mkveTrad Semcirda maTgan gamowveuli 

dazianebebi.  

samwuxarod, literaturaSi cotaa monacemebi bunebrivi ceoliTebis 

soias kulturaze gamoyenebis Sesaxeb. arsebobs erTeuli monacemebi sxva 

marcvleul-parkosan kulturebze bunebrivi ceoliTebis gamoyenebis 

Sesaxeb. ase, magaliTad, dasavleT cimbirSi gamotutvil, mZime Tixnar 

Savmiwebze 1988-89 wlebSi iswavleboda bunebrivi ceoliTebis gavlena 

samarcvle bardis jiSi `truJenikis~ zrda-ganviTarebaze, mosavlianobaze 

da marcvlis xarisxze. fenologiuri dakvirvebis masalebis analiziT 

dadginda, rom ceoliTis gavleniT daCqarebulia fenofazebis gavla da 

savegetacio periodi mTlianobaSi. bunebrivi ceoliTis 5 t/haze SetaniT 

bardis marcvlis mosavali gaizarda 10,7%-iT. bardis marcvlis analizma 

uCvena marcvalSi kalciumis Semcvelobis zrda.  

sxva meore naSromSi, romelic Sesrulebulia iakutiaSi, motanilia 

monacemebi, romlebic mowmoben, rom xongurins (xonguris sabados 

ceoliTi-klinoptiloliti-geilanditis SemcvelobiT. iakutia) iyeneben 

Semavseblad zrdis stimulatorSi. laboratoriul pirobebSi 

iswavleboda xenguriniT imobilizebuli heturoauqsinis dozebi Stabiani 

lobios kalmis dafesvianebaze. mniSvnelovnad kargi Sedegebia miRebuli. 

saqarTveloSi uaxloesi periodis namuSevrebSi naCvenebia, rom 

saqonlis axali nakeliT da filifsitiT damzadebuli organul-

ceoliTuri sasuqis gamoyenebiT SesaZlebelia soias zrda-ganviTarebis 

fazebis daCqareba. cda Catarda dasavleT saqarTvelos Warbtenian 

zonaSi mindvris pirobebSi sufTad naTes soiaze. dadgenilia, rom soias 

Teslis nitraginiT winaswari inokulaciis gareSe, saqonlis axal 

nakelSi modernizebuli filifsitis niadagSi SetaniT SesaZlebelia 

soias fesvebze koJris baqteriebis warmoSobisa da aqtivobis 

mniSvnelovani stimulacia, rac saboloo jamSi uzrunvelyofs soias 

mosavlianobis zrdas 40%-iT sakontrolosTan SedarebiT [209].  

msoflios mTel rig qveynebSi da, m.S. saqarTveloSic, didZali 

samuSaoebia Catarebuli bunebrivi ceoliTebis rogorc Ria, ise daculi 
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gruntis, mebostneobaSi da mekartofileobaSi gamoyenebis Sesaxeb [6, 19, 

29, 31, 32, 40, 43, 44, 74, 75, 78, 97, 98, 103, 152]. 

sazRvargareTeli da Cveni mecnierebis gamokvlevebis Sedegebis 

analizi gvaZlevs uflebas gavakeToT mTeli rigi daskvnebi, romlebic 

mowmoben bunebrivi ceoliTebis dadebiT zemoqmedebas sacdeli 

kulturebis zrda-ganviTarebaze da mosavlianobaze: 

1. dadgenilia, ceoliTSemcveli mTis qanebis mcenareze zemoqmedebis 

gansakuTrebuli efeqti, unayofo, degradirebul, gamofitul niadagebze 

da agreTve niadagebze, romlebic dabinZurebulia mZime metalebiT, 

metalurgiuli da samTo warmoebis narCenebiT da sxva. 

2. ceoliTi aumjobesebs rogorc sasaTbure gruntebis, ise Ria 

gruntis, niadagebis fizikur-wylovan, agroqimiur da agroekologiur 

Tvisebebs, tenTSemcvelobisa da haergamtarobis amaRlebiT, mcenaris 

fesvTa sistemis rizosferosTvis xelsayreli pirobebis SeqmniT. 

3. ceoliTi mineralur sasuqebTan SeTanawyobaSi avlens 

xangrZlivmoqmedebis unars, sasuqebis nawilis akumulaciiT da Semdgom 

mcenareze TandaTanobiT miwodebiT, amiT amcirebs garemos ekologiuri 

datvirTvis xarisxs droSi da sivrceSi. xangrZlivmoqmedebis es efeqti, 

sxvadasxva mkvlevarebis daskvnebiT, grZeldeba 5-10 weli. 

4. bunebrivi ceoliTebis niadagSi Setana, gansakuTrebiT organul 

sasuqebTan (frinvelis, Roris, saqonlis da sxva saxis axali nakeli) 

kombinaciaSi, aaqtiurebs niadagis mikrobul peizaJs. gansakuTrebiT 

aqtiurdeba Tavisufali azotfiqsatori da nitrifikatori baqteriebi. 

aRniSnulia, rom mJave niadagebSi (gaewrebuli yviTeli da wiTelmiwebi, 

aluviur lebiani niadagebi da sxva) molekulur azotmafiqsirebeli 

baqteriebis ricxovnoba izrdeba 30-40%-iT da am process, garkveuli 

Senelebuli tempebiT, adgili aqvs Semodgoma-zamTarSic ki [182; 189]. 

amgvarad iqmneba azotovani sasuqebis gamoyenebis masStabebis Semcirebis 

an maTze uaris Tqmis SesaZlebloba. dadgenilia garkveuli korelacia 

mosavlianobis amaRlebasa da niadagSi sasargeblo mikroorganizmebis 

Semcvelobas Soris [190]. 
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5. dadgenilia, rom bunebrivi ceoliTebis gavleniT mJave niadagebSi 

viTardeba giganturi amebebi (50-60 mikroni). es iribad miuTiTebs niadagis 

forianobisa da struqturianobis zrdaze. 

6. cnobilia, rom mcenareTa umravlesobis reaqcia, mJave niadagis 

mokirianebis mimarT dadebiTia. imdenad, ramdenadac bunebriv ceoliTebs 

aqvT ares tute reaqcia, maT garda specifiuri zemoqmedebisa niadagze, 

SeuZliaT gatutianebac. 

7. SemCneulia, rom sxvadasxva saxeobis mcenareebi gansxvavebulad 

reagireben erTi da igive ceoliTuri mineralis zemoqmedebaze da, 

piriqiT, sxvadasxva saxis ceoliTebi sxvadasxvanairad zemoqmedeben erTi 

da igive mcenaris mosavlianobaze. aqedan gamomdinare, saWiroa maTi 

urTierTobebis garkveul maCveneblebSi sinqronizacia (SeTanawyoba) [200, 

186]. 

8. ceoliTSemcveli mineralebis niadagSi arseboba gamoricxavs 

nitratebis dagrovebas mcenareSi da maT dainficirebas paTogenebiT, obis 

sokoebis lizisis gamo. 

9. winaswari monacemebiT miCneulia, rom bunebrivi ceoliTebis 

niadagSi Setana Trgunavs zogierTi saxis sarevelebs.  

10. bunebrivi ceoliTebis niadagSi SetaniT Cqardeba mcenaris 

vegetatiuri da generaciuli organoebis formirebis intensivoba. adgili 

aqvs fotosinTezuri aparatis  zrdis gaZlierebas, rasac saboloo jamSi 

mivyevarT sasoflo-sameurneo kulturebis saadreo mosavlis 

formirebamde. garda amisa, bunebrivi ceoliTebis organul da mineralur 

sasuqebTan garkveuli SefardebiT nazavSi gamoyenebisas adgili aqvs 

mcenaris sqesis warmarTvas mamrobiTidan dedrobiTisken, rac TavisTavad 

moicavs did interess, radgan is dadebiT gavlenas axdens sasoflo-

sameurneo kulturebis mosavlianobaze. 

11. bunebrivi ceoliTebi gavlenas axdenen mcenaris bioqimiur 

Sedgenilobaze. bunebrivi ceoliTebis gavleniT, kerZod, diddeba 

karotinis Semcveloba stafiloSi.    

amgvarad: bunebrivi ceoliTebis Sesaxeb literaturul mimoxilvaSi 

motanili masalebi gvafiqrebinebs, rom bunebrivi ceoliTebis 
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gamoyenebiT msoflios sxvadasxva kontinentze arsebuli qveynebis, 

mravalferovan klimatur-niadagobriv pirobebSi, sxvadasxva kulturebis, 

m.S. simindisa da soias, mosavlianobis aseTi sarwmuno matebis kriteriumi 

mdgomareobs ara maTi sasuqebrivi Tvisebebis gamovlenaSi, aramed maTi 

gavleniT niadagSi mimdinare mravalferovani fizikur-qimiuri procesebis 

mimarTulebebis Secvlasa da am Secvlili mimarTulebebis niadagisa da 

mcenaris sasargeblod warmarTvisa da stimulirebis unarSi, rac 

gamoixateba niadagis kondicirebaSi (bunebriv ceoliTebs niadagis 

kondicioneri pirvelad iaponelebma uwodes) anu ekosistemaSi `niadagi-

mcenare~ ekologiuri diskomfortis SemcirebaSi an srul 

lokalizaciaSi. aqedan gamomdinare, Cveni daintereseba swored am kuTxiT 

warimarTa, anu Cven gvainteresebs msoflios masStabiT eqsperimentiT 

miRebuli dadebiTi Sedegebi, ra meqanizmebiT aris gamowveuli? niadagSi 

bunebrivi ceoliTebis Setana ra procesebs ganaviTarebs? maTi Setana 

marTavs Tu ara niadagis nayofierebisa da mcenaris mosavlianobis 

amaRlebis, agreTve ekosistemaSi `niadagi-mcenare~ ekologiuri 

wonasworobis damyarebis procesebs?! sakiTxis aseTi kuTxiT dayenebam 

migviyvana im daskvnamde, rom bunebriv ceoliTebs, rogorc 

niadagwarmoqmnis bunebrivi procesebis monawileebs da safuZvels, 

dafqvili saxiT, garkveuli raodenobiT niadagSi Tu SevitanT, Cven 

gavimeorebT niadagis, rogorc bunebis nawilis, daCqarebuli tempebiT 

warmoqmnisa da formirebis procesebs SemWidroebul vadebSi. es ki 

miuTiTebs bunebrivi ceoliTebis, rogorc zedmiwevniT iafi da 

perspeqtiuli nedleulis miwaTmoqmedebaSi da, Sesabamisad 

memcenareobaSi, gamoyenebis mizanSewonilobaze, kerZod, iseT 

agroklimatur zonaSi, rogoric kolxeTis dablobia da iseT Zvirfas 

sasoflo-sameurneo kulturebSi, rogoricaa simindi da soia. agreTve 

niadagsa da mcenareSi darRveuli ekologiuri wonasworobis aRsadgenad.  
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Tavi II. eqsperimentis Catarebis zonis agroklimaturi daxasiaTeba 

 

kolxeTis dablobi mdebareobs saqarTvelos dasavleT nawilSi 

kodoris, RaliZgis, oqumis, enguris, xobis, rionis, sufsis, natanebis da 

sxva mdinareebis qvemodinebaze da gadaWimulia Savi zRvis aRmosavleT 

sanapiros gaswvriv mdinare kodoridan mdinare kintriSamde [35]. 

kolxeTis dablobi warmoadgens zRvisken daxril daWaobebul 

aluviur vakes 20-30 metramde simaRliT zRvis donidan.  

adgilmdebareobis susti daxrilobis gamo (samtrediidan 

dasavleTiT dablobis daqanebis saSualo daxriloba 0,00032° Seadgens) 

zedapiruli wylebis Cadineba metad gaZnelebulia, rac dablobis 

daWaobebis erT-erTi gamomwvevi mizezia [35].  

II.1. kolxeTis dablobis mokle agroklimaturi maxasiaTeblebi 

– kolxeTis dablobis klimati Warbteniania, subtropikuli haviT, 

xasiaTdeba uxvi atmosferuli naleqebiT, haeris maRali SefardebiTi 

tenianobiT, SedarebiT Tbili zamTriT da grili zafxuliT. es 

ganpirobebulia Savi zRviT da maRali mTebiT (kavkasioni), romelic sami 

mxridan esazRvreba dablobs.  

saSualo dRe-Ramuri temperatura wlis ganmavlobaSi kolxeTis 

dablobis sanapiro zolze 13,5° qvemoT ar ecema, xolo zRvidan  

mocilebul adgilebSi, kerZod, zugdidSi udris 13,8°-s, xeTaSi 14,3°-s, 

samtrediaSi 14,7°-s (cxrili 2). 

Semodgoma aq gazafxulze ufro Tbilia. zamTari Cveulebriv 

Tbilia, mimdinareobs sagrZnobi yinvebis gareSe da xSirad Tbili 

Semodgoma temperaturis mniSvnelovani cvlilebebis gareSe, gadadis 

zamTarSi. zamTari Cveulebriv iwyeba 16 dekembers da SeiZleba 

gagrZeldes 15 martamde. uyinvo periodi 275 dRea. [12] 

sasoflo-sameurneo TvalsazrisiT Zalian didi mniSvneloba aqvs 

niadagis temperaturas, romelic haeris temperaturasTan erTobliobaSi 

qmnis mcenarisaTvis saWiro Tbur reJims. aq niadagis yvelaze dabali 

temperaturaa ianvarSi (5°C), yvelaze maRali ivlis-agvistoSi (28°C), maSin 

roca am TveebSi, ivlis-agvistoSi haeris saSualo temperatura 

Sesabamisad 22,9°C-23,1°C-is farglebSia, sxvaoba TiTqmis 5°C-ia, rac qmnis 

fesvTa sistemis intensiuri funqcionirebis pirobas.  
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cxrili 2. samegrelo-zemo svaneTis regionis (zRvidan 40 km-mde dacilebuli zonis) klimatis ZiriTadi 

maxasiaTeblebi (mravalwliuri saSualo) [34].  

 

ZiriTadi 
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I II III IV V VI VII VIII IX X XI XII 

haeris saS. dReRa-

muri temperatura 

(gradusi) 

zugdidi 4,9 5,5 8,2 12,3 17,0 20,3 22,6 22,7 16,2 15,1 10,5 6,8 13,8 _ _ 

darCeli 

anaklia 
5,4 6,2 8,6 11,6 16,4 20,2 22,8 22,9 19,6 15,4 11,4 7,2 14,0 _ _ 

niadagis saS. 

temperatura 

(gradusi) 

zugdidi 4,0 4,0 8,0 13,0 19,0 23,0 25,0 25,0 20,0 16,0 10,0 5,0 14,0 _ _ 

darCeli 

anaklia 
4,0 5,0 9,0 15,0 20,0 26,0 28,0 26,0 22,0 15,0 10,0 6,0 15,0 _ _ 

naleqebis 

raodenoba 

(mm-Si) 

zugdidi 168,0 133,0 137,0 109,0 110,0 148,0 164,0 140,0 161,0 154,0 124,0 129,0 1657,0 671,0 986,0 

darCeli 

anaklia 
130,0 106,0 109,0 108,0 70,0 99,0 171,0 155,0 178,0 160,0 114,0 121,0 1516,0 580,0 936,0 

haeris 

fardobiTi 

tenianoba %% 

zugdidi 76,0 74,0 74,0 72,0 77,0 75,0 82,0 82,0 84,0 80,0 73,0 72,0 77,0 _ _ 

darCeli 

anaklia 
76,0 75,0 76,0 78,0 83,0 84,0 85,0 86,0 86,0 81,0 75,0 74,0 80,0 _ _ 
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saerTod, kolxeTis dablobi xasiaTdeba Warbi atmosferuli 

naleqebiT, romlis wliuri jami calkeuli punqtebis mixedviT meryeobs 

1300-2300mm farglebSi. anakliis punqtze (Cvens sacdel nakveTTan yvelaze 

axlos mdebare punqti) is udris 1516 mm-s. civ periodSi (XI-III Tve) 

naleqebis raodenoba kolxeTis dablobze meryeobs 500-1000 mm farglebSi. 

Tbil periodSi ki (IV-X Tve) _ 900-1000 mm farglebSi. anakliis punqtze 

civ periodSi modis 580 mm, xolo Tbil periodSi _ 936 mm. (cxrili 2). 

naleqebis intensiurobis mixedviT mniSvnelovnad gansxvavdeba kolxeTis 

dablobis calkeuli punqti, kokispiruli wvimebi SeiZleba iyos yvela 

TveSi, magram xSirad mas adgili aqvs wlis meore naxevarSi. naleqebi 

umTavresad wvimis saxiT modis, Tovlis saxiT _ iSviaTad.  

atmosferuli naleqebis siuxve da siTbo xels uwyobs haeris maRali 

SefardebiTi tenianobis warmoqmnas, romelic zafxulobiT (agvistoSi) 

zRvauris (zRvidan naqroli qari) gavleniT 82%-mde aRwevs. anakliis 

punqtSi agvistoSi is 86%-sac aRwevs.  

rogorc aRvniSneT, kolxeTis dablobis mTeli teritoriisaTvis 

damaxasiaTebelia Warbi tenianoba, haeris maRali temperaturuli reJimis 

okeanuri xasiaTi, mzis maRali aqtivoba, dasavleTisa da aRmosavleTis 

qarebis sezonuri cvla, rac ZiriTadad musonur xasiaTs atarebs da 

iwvevs amindis mkveTr cvlilebebs. kolxeTis dablobisaTvis 

damaxasiaTebelia klimaturi pirobebis fonze mikroklimaturi xasiaTis 

sxvaobebi, romelic ganpirobebulia zRvidan misi calkeuli ubnebis 

siSoriT, daWaobebuli masivebiT, wyalsacavebiT, tye-mcenareulobiTa da 

reliefis sxvadasxva elementebiT.  

yovelive amis gaTvaliswinebiT kolxeTis dablobze gamoiyofa ori 

mikroklimaturi zona: zRvis uSualo sanapiro 10-15 km-iani zoli da misi 

aRmosavluri nawili. Cveni sacdeli nakveTi mdebareobs pirvel 

mikroklimatur zonaSi, sadac am zonis zRvasTan uSualo kontaqtis 

Sedegad intensiurad moqmedebs brizebi anu dRisiT teniani haeri 

zRvidan uberavs, xolo RamiT mSrali haeri _ xmeleTidan zRvisken. 

temperaturul reJimze Zlier gavlenas axdens zRva. am zonaSi haeris da 
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niadagis saSualo wliuri temperatura 14-15°C farglebSi meryeobs 

(cxrili 2, ixileT darCeli, anaklia)  

kolxeTis dablobis topografiuli, niadagur-klimaturi, hidro-

logiuri da sxva pirobebis gaTvaliswinebiT, gamoyofilia Semdegi Ziri-

Tadi bunebrivi raionebi: 1. rionis xeoba (centraluri nawili), 2. xobi-

enguris, 3. enguri-RaliZgis, 4. RaliZga-kodoris, 5. sufsa-natanebis da     

6. samxreTis masivebi (qobuleTis Waobebi) [35]. Cveni sacdeli nakveTi 

mdebareobs me-2 `xobi-enguris~ bunebriv raionSi. xobi-enguris masivi, 

zRvispira Zlier daWaobebuli nawilis gamoklebiT, kolxeTis dablobis 

centraluri nawilisagan (rionis xeoba) gamoirCeva ufro maRali 

hifsometriuli mdebareobiT da mniSvnelovani bunebrivi daqanebiT. am 

masivis Crdilo-aRmosavluri nawili, romelic uZvelesi periodis 

terasebs warmoadgens, daqanebulia samxreT-dasavleTiT da sakmaod 

kargadaa uzrunvelyofili zedapiruli wretiT. aq gavrcelebulia eweri, 

ewer-lebiani da aluviuri niadagebi. masivis samxreT da samxreT-

dasavleT nawilSi gavrcelebulia Waobiani da sxvadasxva saxiT 

galebebuli aluviuri niadagebi. am nawilSi moqmedebs aRmosavleTisa da 

dasavleTis mimarTulebis qarebi, magram mdinare xobidan CrdiloeTiT 

aRmosavleTis qarebis Zala TandaTan iklebs da enguri-RaliZgis masivSi 

TiTqmis savsebiT qreba. 

specialistebis daskvniT, kolxeTis dablobis farglebSi gamoiyofa 

oTxi melioraciuli raioni: a) bunebrivi drenaJiT yvelaze uzrunvel-

yofili; b) bunebrivi drenaJiT nawilobriv uzrunvelyofili; g) bune-

brivi drenaJiT arauzrunvelyofili da d) Waobebi [35]. Cveni sacdeli 

nakveTi mdebareobs `b~ - bunebrivi drenaJiT nawilobriv uzrunvelyofil 

raionSi. ufro xSirad am raionis aRmosavleT qveraionSi, romelic 

yvelaze ufro uzrunvelyofilia bunebrivi drenaJiT, xasiaTdeba 

SedarebiT dabali hifsometriuli mdebareobiT, arasakmarisi saerTo 

daqanebiT, xSiri hidrografiuli qselis, mZime ustruqturo alag-alag 

sxvadasxva siZlieriT daWaobebuli niadagebiT. aq niadagebis 

Warbtenianobis wyaroa atmosferuli naleqebi da mdinareTa wyaldidoba. 

miuxedavad zemoT motanili zogierTi uaryofiTi parametrisa, sakmaod 

maRali Termiuli reJimi, xangrZlivi savegetacio periodi da uxvi 

atmosferuli naleqebi, kolxeTis dablobze sasoflo-sameurneo 
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kulturebis warmoebisaTvis metad xelsayrel pirobebs qmnian. maTi 

umravlesoba SeiZleba aq moviyvanoT mTeli wlis ganmavlobaSi 

yovelgvari safaris gamoyenebis gareSe.  

 

II.2. – zonis niadagebi – kolxeTis dablobis niadaguri safari 

sakmaod Wrelia, rac ganpirobebulia niadagwarmoqmnis sxvadasxva 

procesebiT [80]. kolxeTis dablobis niadagebis Camoyalibeba mimdina-

reobda da mimdinareobs Tbili da teniani subtropikuli havis pirobebSi. 

adgilmdebareobis vake reliefma da uxvma atmosferulma naleqebma 

winaswar gansazRvres niadagwarmoqmnis ori _ ewerwarmoqmnisa da 

Waobwarmoqmnis mimarTuleba. `es ori procesi zogjer erTdroulad 

mimdinareobs, zogjer ki periodulad erTmaneTis SecvliT~ [65,80].  

kolxeTis dablobze gavrcelebulia eluviuri, eluviur-

hidromorfuli da hidromorfuli niadagebi [12].  

Caisa da subtropikuli kulturebis samecniero-kvleviTi institutis 

kolxeTis kompleqsuri sasoflo-sameurneo sacdeli sadguris da sxva 

samecniero-kvleviTi dawesebulebebis mier Catarebuli gamokvlevebis 

safuZvelze, kolxeTis dablobze gamoiyofa Semdegi niadaguri 

saxesxvaobebi: eluviuri, eluviur-hidromorfuli da hidromorfuli 

rigis niadagebi (cxrili 3) [35].  

Cveni s/k muSaoba mimdinareobda niadagze, romelic miekuTvneba am 

klasifikaciis II kategoriis II punqts (cxrili 3.) _ ewer-lebiani Tixa da 

Tixnari niadagebi. II kategorias ganekuTvneba eluviur-hidromorfuli 

rigis niadagebi, romelTa formireba mimdinareobs atmosferul-

niadagqveSa datenianebisa da niadagis xsnaris daRmavali da aRmavali 

dinebis pirobebSi. am rigis niadagebSi gaerTianbulia sami niadaguri 

saxesxvaoba, sadac erToblivad mimdinareobs Waobwarmoqmnis da 

ewerwarmoqmnis procesebi. maTi saerTo farTobi 75,5 aTasi heqtaria, 

kolxeTis dablobis teritoriis 33,8% [35].  

kolxeTis dablobSi yvelaze ufro gavrcelebulia ewer-lebiani 

Tixa da Tixnari niadagebi, romlebic ZiriTadad mdebareobs mdinareTa-

Sorisebis centralur nawilSi [9]. meqanikuri SedgenilobiT isini 

ZiriTadad Tixebsa da mZime Tixnarebs warmoadgens, sadac humusis 

Semcveloba 2,8-9,3%-is farglebSi meryeobs, rac pirdapir damokidebulia 
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daWaobebis xarisxze, azotis Semcveloba ki 0,06-0,24%-s farglebSia, ewer-

lebian niadagebs aqvs mJave da susti mJave reaqcia. maT daWaobebaSi 

gruntis wyali ar monawileobs, daWaobeba gamowveulia atmosferuli 

naleqebiT gaZnelebuli zedapiruli wretisa da niadag-gruntis 

araxelsayreli filtraciuli unariT [35]. sasoflo-sameurneo 

kulturebisaTvis am niadagebis gamosayeneblad daSrobasTan erTad 

saWiroa agromelioraciul samuSaoTa kompleqsis ganxorcieleba.  

 

   cxrili 3. kolxeTis dablobis niadagebis klasifikacia [35] 

## kolxeTis niadagebis saxeobebi da saxesxvaobebi 
farTobi aTas 

heqtarobiT 

I eluviuri niadagebi 89,8 
1 mdelos kordiani qviSa da qviSnari niadagebi 5,7 

2 mdelos kordiani da mdelos aluviuri Tixa da Tixnari 
niadagebi 

28,8 

3 susti eweri Tixa da Tixnari niadagebi 16,1 

4 eweri Tixa da Tixnari niadagebi 37,0 

5 neSompala-karbonatuli Tixa da Tixnari niadagebi 2,2 

II eluviur-hidromorfuli rigis niadagebi 75,5 

1 mdelos kordiani galebebuli da mdelos aluviuri 
galebebuli Tixa niadagebi 

27,2 

2 ewer-lebiani Tixa da Tixnari niadagebi 38,7 

3 ewer-QWaobiani Tixa niadagebi 9,6 

III hidromorfuli rigis niadagebi 47,8 
1 aluviur-Waobiani Tixa niadagebi 12,7 

2 lamian-Waobiani da kordian-Waobiani Tixa niadagebi 21,4 

3 torf-Waobiani niadagebi 14,7 

 

es niadagebi umTavresad gavrcelebulia kolxeTis dablobis zRvis 

sanapirodan 10-15 km-iT daSorebul zolSi. xasiaTdeba gaewrebis 

sxvadasxva xarisxiT, mZime meqanikuri SedgenilobiT, sakveb nivTierebaTa 

siRaribiT, araxelsayreli fizikuri, wylieri TvisebebiT da mJave 

reaqciiT [35]. SeferilobiT es niadagebi miekuTvneba muqSi gardamaval 

nacrisfer miwa ewerebs. es niadagebi formirdeba zRvis sanapirodan 10-15 

km-iT daSorebul zolSi, romlebsac Tavisi TvisebebiT gardamavali 

adgili ukavia Ria da muqnacrisfer niadagebs Soris. am niadagebis 
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formirebaSi did rols TamaSobs Warbtenianoba. maT aqvT gamokveTili 

gaewrebis da zedapiruli galebebis niSnebi [22, 144].  

 

II.3. sacdeli nakveTis niadagis agroqimiuri daxasiaTeba – 

zugdidis raionis sof. darCelis niadagebi mdebareobs zugdidis 

raionuli centris samxreTiT enguris Senakadi, patara mdinare jumis 

marjvena sanapiroze, romelic zugdidis raionuli centridan daSore-

ulia 20-25 km-iT, xolo zRvis sanapirodan (sofeli anaklia) _ 5-10 km-iT.  

sakvlevi teritoriis zogadi daxasiaTeba _ farTobi warmo-

dgenilia mTlian masivad vakeze da dayofilia 4 konturad. #1 da #2 

konturebi saZovradaa gamoyenebuli, xolo me-3 da me-4 konturebi 

dakavebulia simindis kulturiT. Cveni cdebi ganTavsebulia me-4 

konturze, romlis niadagi msubuqi Tixa miwebis kategorias ganekuTvneba, 

wyalgaumtaria, ewer-lebiani. galebeba pirveli siRrmidan (0-20sm) iwyeba 

da siRrmeSi galebebis xarisxi matulobs, mJave reaqciisaa da xasiaTdeba 

dabali fizikur-qimiuri maCveneblebiT da nayofierebiT.  

 

cxrili 4. sacdeli nakveTis niadagis meqanikuri Sedgeniloba procen-

tobiT absoluturad mSral niadagSi  

 

nimuSis 

aRebis siRrme 

(sm) 

saS. mtveri 

(mm) 

wvrili 

mtveri (mm) 

lami 

(mm) 

fizikuri 

Tixa 

<0,01mm 

fizikuri 

qviSa 

>0,01 mm 

Sefar- 

deba 
0,01-0,005 0,05-0,001 0,001 

0 - 20 18,4 16,1 27,5 62,0 38,0 1 : 1,6 

 

sacdeli niadagi Tavisi meqanikuri SedgenilobiT ganekuTvneba 

`msubuqi Tixa miwebis~ kategorias (cxrili 4). [91] 

sacdeli niadagis elementaruli mineraluri saerTo Sedgenilobis 

Seswavlam gviCvena, rom 0-20sm saxnav fenaSi SiO2-is Semcveloba dabalia 

da udris 55,2%-s, saSualoa erTnaxevari Jangeulebis Semcveloba, ris 

gamoc gaewrebis maCvenebeli Seadgens 5,1, anu sacdeli nakveTi 

warmoadgens saSualodan Zlierze gardamaval ewers (cxrili 5). 
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cxrili 5. sacdeli niadagis elementaruli mineraluri Sedgenilobis 

saerTo analizis Sedegebi 

nimuSis aRebis 

siRrme (sm) 

saerTo Semcveloba procentobiT mSral niadagSi 
SiO2:R2O3 

SiO2 R2O3 CaO MgO 

0 – 20 55,2 10,8 1,03 0,42 5,1 

 

Cveni sacdeli nakveTis niadags gaaCnia STanTqmis mcire tevadoba da 

mJavianobis maRali xarisxi. gaewrebuli sacdeli niadagis gamJavianebaSi 

did rols wyalbadi, Semdeg  ki alumini asrulebs (cxrili 6).  

 

cxrili 6. sacdeli nakveTis niadagis STanTqmuli fuZeebi da pH. 

 

fenis siRrme 

(sm) 

mil/eqvivalenti 100 gr. 

niadagSi 
% jamidan pH 

Ca+2 Mg+2 H+ Al jami Ca Mg H Al KCl suspenziaSi 

0 – 20 0,5 0,2 5,5 3,5 9,7 5,15 2,06 56,7 36,08 4,2 

  

 

sacdeli nakveTis niadagSi humusisa da azotis Semcveloba dabalia, 

xolo kaliumisa da fosforis Semcveloba saSualoa (cxrili 7)  

 

cxrili 7. sacdel nakveTSi ZiriTadi sakvebi elementebis Semcveloba 

absoluturad mSral niadagSi.   

 

sakvebi 

elementebi 
humusi N P2O5 K2O 

fenis siRrme (sm) 
% 

t/ha 

% 

t/ha 

mg/100g 

kg/ha 

% 

t/ha 

mg/100g 

kg/ha 

% 

t/ha 

mg/100g 

kg/ha 

0 – 20 
1,2 

24,0 

0,06 

1,2 

3,0 

60,0 

0,5 

10,0 

19,0 

380,0 

0,96 

19,2 

12,8 

256,0 

 

Catarebuli analizebidan gamoikveTa saerTo agroteqnikuri suraTi, 

romelic gvaZlevs erTian garkveul warmodgenas sacdeli nakveTis 

nayofierebaze, mis agroteqnikur SesaZleblobebze (cxrili 8).  
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cxrili 8. sacdeli nakveTis agroteqnikuri daxasiaTeba 

                    (Semajamebeli cxrili) 
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sm % 
KCl-is 

suspenziaSi 
mil/eqv 100gr 

niadagSi 
% 

mil/eqv 100gr 
niadagSi 

0 – 20 1,2 4,2 6,8 9,7 16,5 58,8 3,0 19,0 12,8 

 
rogorc cxrili 8-dan Cans, sacdel nakveTSi humusis fenis sisqe ar 

aRemateba 20sm-s. humusis Semcveloba dabalia, ares reaqcia (pH) KCl-is 

suspenziaSi 4,2, rac miuTiTebs am niadagis mJave reaqciaze. hidrolizuri 

mJavianoba udris 6,8 mil/eqv 100gr niadagSi. es imas niSnavs, rom niadagis 

STanTqmiT kompleqsSi arsebobs H+ ionebis garkveuli (n) raodenoba, 

romelTa didi nawili SeboWilia niadagis koloidebSi. es wyalbadionebi 

Znelad Caenacvlebian marilTa fuZeebs, romelTa urTierTCanacvlebis 

procesis dasaCqareblad saWiroa ares reaqciis neitraluri an tute 

maCvenebeli (ufro tute), rasac didi praqtikuli mniSvneloba aqvs. 

niadagis mokirianebis an sxva tute masalebis gamoyenebis dros. 

hidrolizuri mJavianobis (H) da STanTqmuli fuZeebis jamis (S) 

maCveneblebis Sekreba iZleva niadagis STanTqmiTi moculobis (T) 

maCvenebels (T = H + S). fuZeebis maZRrobis xarisxis (V) dasadgenad 

STanTqmuli fuZeebis jami (S) unda gavyoT STanTqmiT moculobaze (T) da 

gavamravloT 100-ze ( 100
T
S

V = ). miviRebT cifrs, romelic uCvenebs fuZeebis 

maZRrobis xarisxs (V%). es imis maCveneblia, Tu STanTqmiTi moculobis 

ra nawili modis STanTqmul fuZeebze da ra nawili hidrolizur 

mJavianobaze. [94] 

am principenzea agebuli Cvens mier niadagis gasaumjobeseblad bune-

brivi ceoliTebis gamoyeneba. cxadia, ukeTesi Sedegebi iqneba miRebuli 

niadagis mJave reaqciis ganeitralebis fonze, mineraluri da organuli 

sasuqebis erToblivad gamoyenebis pirobebSi.  
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Tavi III. cdaSi monawile masalebis daxasiaTeba da gamoyenebis  

                          principebi 

 

agronomiuli mecnierebis mier mtkiced aris dadgenili, rom 

intensiur da stabilur miwaTmoqmedebaSi mosavlianobis zrda da misi 

ayvana maqsimalur donemde SeiZleba mcenaris zrda-ganviTarebis yvela 

faqtorze mxolod kompleqsuri midgomiT da zemoqmedebiT. praqtikaSi, 

rom uzrunvelvyoT am maRali moTxovnebis Sesruleba, saWiroa TiToeuli 

miwis nakveTze gamoyenebuli iqnas sasoflo-sameurneo kulturebis 

moyvanis mecnierulad dasabuTebuli teqnologia. pirvel rigSi es aris 

miwaTmoqmedebis niadagdacviTi sistema, rac niSnavs niadagis sworad 

damuSavebas, maRalmosavliani jiSebis gamoyenebas, agroteqnikur 

RonisZiebaTa kompleqsis maRalxarisxovnad da Tavis droze Sesrulebas, 

sasuqebis gamoyenebas iseTi raodenobiT, rom mcenareTa mineraluri kveba 

ar iyos maRali mosavlis miRebis malimitirebuli faqtori. amasTan 

dakavSirebiT gansakuTrebuli mniSvneloba aqvs sasuqebis gamoyenebis 

optimaluri normebis dacvas, sakveb nivTierebaTa Sefardebis siswores 

mineraluri da organuli sasuqebis efeqturi normebisa da Setanis 

xerxebis SemuSavebas, im doneze da im zomiT, rom man ar gamoiwvios 

niadagis kompleqsSi ekologiuri wonasworobis darRveva.  

samecniero organizaciebis gamokvlevebiT dadgenilia, rom niadagis 

ganoyierebis sistema SeiZleba CaiTvalos racionalurad, Tu 

uzrunvelyofs sasoflo-sameurneo kulturebis maRal da myar 

mosavlianobas, gaaumjobesebs niadagis nayofierebas, uzrunvelyofs 

ekologiurad gawonasworebuli, maRali mosavlis miRebas [125], anu 

saboloo jamSi uzrunvelyofs niadagis nayofierebis gafarToebul 

kvlavwarmoebas da maRalproduqtiuli miwaTmoqmedebis mdgradobas, 

magram miRweuli jer kidev Sorsaa sasurvelisgan. niadagis nayofierebis 

gafarToebuli kvlavwarmoebis, maRalproduqtiulobis miRweva moiTxovs 

axal-axali, maRalefeqturi agroteqnikuri xerxebis SemuSavebas, 

qimizaciis dadgenil CarCoebSi, axali meTodebisa da masalebis Setanas, 

mosavlianobis miRweuli donis kidev ufro maRal safexurze ayvanas. am 

miznis realizaciisaTvis ukanasknel periodSi didi yuradReba mieqca 
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adgilobrivi, bunebrivi mineralebis: ceoliTi, ntkili, kirqvebi, 

fosfatebi, glaukonitebi, dolomitebi da sxvaTa farTod gamoyenebas. 

[191,193]  

mkvlevarTa didi yuradReba miiqcia bunebrivma ceoliTebma. 

bunebrivi ceoliTebis mimarT aseTi didi interesi ganpirobebulia maTi 

efeqturobiT, didi maragiT da mopovebisa da gadamuSavebis siiafiT 

[196,201]. amJamad gansakuTrebiT aqtualuria maTi gamoyenebis axali, 

racionaluri gzebis Zieba mrewvelobaSi da soflis meurneobaSi.  

III.1. bunebrivi ceoliTebis zogadi daxasiaTeba  

M2/no·Al2O3·XSiO2·yH2O; smitis ganmartebiT ceoliTi warmoadgens 

aluminosilikats ConCxiseburi struqturiT, sicarieleebiT, romlebic 

dakavebulia wylis msxvili ionebiT da molekulebiT. maT aqvT 

gadamoZravebis mniSvnlovani Tavisufleba, rasac mivyavarT 

ionTgacvlamde da Seqcevad dehidrataciamde [137, 200].  

msoflios teqnikurad mowinave qveynebSi ukanaskneli 4-5 aTeuli 

wlis manZilze farTo daintereseba gamoiCines bunebrivi ceoliTebis 

mimarT. [213, 220, 201]. 

ceoliTebi TavianTi kristaluri Senebis gamo avlenen ganviTarebul 

specifiur mikroforovan struqturas da unikalur molekulur-sacrul, 

adsorbciul da ionTgacvliT Tvisebebs. rogorc calke minerali, 

ceoliTebi aRmoCenili iqna 200 wlis winaT Svedi mkvlevaris 

kronStedtis mier. mravali saintereso fizikur-qimiuri Tvisebebis 

miuxedavad, ceoliTebma did xans ver miiqcia yuradReba. ceoliTebis 

mimarT interesi gaZlierda londonSi 1967 wels saerTaSoriso 

konferenciaze molekuluri sacrebis Sesaxeb deifisis moxsenebis Semdeg.  

bunebrivi ceoliTebis msxvili sabadoebia msoflios bevr qveyanaSi. 

ukanasknel periodSi saqarTveloSi daZiebulia ceoliTebis msxvili 

sabadoebi mcxeTis raionis sof. ZegvSi da kaspis raionis sof. zemo 

xandakSi (TeZamis ceoliTi). aRniSnuli sabadoebi momqmedia, sadac 

ceoliTebis maragi 60 milion tonamdea. maTSi klinoptilolitis 

Semcveloba meryeobs 60-90%-is farglebSi. ceoliTebis savaraudo 

sabadoebia bolnisis raionSi, WiaTuraSi, aWaraSi, guriaSi, samxreT 

saqarTveloSi da sxva [133, 134, 136].  
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niadagSi ceoliTebis Semcvelobis Sesaxeb pirveli monacemebi 

motanilia XIX s. Sesrulebul namuSevrebSi. uei Tvlis, rom niadagis 

mier kaTionebis STanTqma xorcieldeba neSompalas da ceoliTis 

angariSze [59]. van-bemelenma gamoTqva azri, rom niadagis SemadgenlobaSi 

arian amorfuli ceoliTismagvari silikatebi [66].  

mravali swavlulis [155, 183, 202] gamokvlevebiT damtkicebulia, rom 

niadagis STanTqmiTi unari dakavSirebulia masSi arsebul organul, 

organul-mineralur da mineralur koloidebze, romelic warmoadgens 

niadagis ceoliTur nawils.  

damtkicebulia, rom ceoliTebi bunebaSi arseboben ara marto, 

rogorc izolirebuli mineralebi garkveuli danaSrevi (danaleqi) 

sabadoebis saxiT, aramed isini sxvadasxva saxiT gvxvdebian sxvadasxva 

tipis niadagSi, romlebic niadagwarmoqmnis erTiani procesis Sedegia da 

garkveul gavlenas axdenen niadagis fizikur-qimiur Tvisebebze da 

nayofierebaze [148, 154].  

danaleq qanebSi Semavali ceoliTebia: analcimi, klinoptiloliti, 

mordeniti, geilanditi, filifsiti, Sabaziti da lomontiti [133].  

Cveni samecniero-kvleviTi samuSaos obieqtebia jer kidev naklebad 

Seswavlili da gamoyenebuli bunebrivi ceoliTi-lomontiti da dasavleT 

saqarTveloSi farTod gavrcelebuli da praqtikaSi gamoyenebuli 

adgilobrivi iafi wiaRiseuli _ ntkili, romelic rbil qanebs 

miekuTvneba da romelic dafqvas an specialur damuSavebas ar moiTxovs, 

amis gamo is xelmisawvdomia yvela fermerisaTvis, romelsac gauCndeba 

misi gamoyenebis survili. aqedan gamomdinare, am naSromSi warmovadgenT 

bunebrivi ceoliTis – lomontitis da adgilobrivi wiaRiseulis 

`ntkilis~ daxasiaTebas.  

a) bunebrivi ceoliTi – lomontiti: XIX saukunidanve moixsenieba 

saqarTveloSi lomontitis arseboba. lomontiti orgvari warmoSobisaa: 

hidroTermaluri da diagenetikuri [23]. borjomis midamoebis magmur 

qanebSi hidroTermaluri lomontitis arseboba moxseniebuli aqvs 

zemiatCenskis (1893w), glinkas (1906w.), Tbilisis midamoebSi _ surgunovs 

da TvalWreliZes (1912w.), Tbilisis gareubanSi mdinare dabaxanaze _ 
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petrovs (1932w.), 1951 wels es ceoliTi aRwera xaiSidan gvaxariam, 

rogorc lomontitis rkina-manganumiani saxesxvaoba. yvela zemoT 

aRniSnul adgilebSi gamovlenili lomontiti hidroTermaluri 

warmoSobisaa [23].  

did interess imsaxurebs e.w. diagenetikuri lomontiti, romelic 

ZiriTad minerals `lomontits~ 70%-ze mets Seicavs. am ceoliTis 

sakmaod didi sabadoebia javis raionSi, md. fawaze, Cxerimelaze, aWara-

TrialeTis eocenSi, Tbilisis SemogarenSi, mcxeTa-niCbisis zolSi, md. 

tanaze, borjomSi _ axaldabis ubanze, md. uravelze, aWariswyalze _ 

xulosa da Suaxevis monakveTze da sxva.  

Tavad lomontiti optikurad da sxva damaxasiaTebeli TvisebebiT 

yvelgan erTnairia, ar aris gansxvaveba TviT qanebis struqturaSi, 

teqsturaSi da SemadgenlobaSic [23]. 

praqtikuli gamoyenebis da aqedan gamomdinare komerciuli 

TvalsazrisiT did interess imsaxureben: analcimi, lomontiti, 

klinoptiloliti, mordeniti da filifsiti. miwaTmoqmedebaSi ki 

lomontiti praqtikulad ar gamoyenebula. am mimarTulebiT pirveli 

samuSaoebi Seasrula s. urotaZem [147] da TvalsaCino Sedegebi aqvs 

miRebuli.  

 

cxrili 9. bunebrivi ceoliTis _ lomontitis qimiuri Sedgeniloba [23] 

 

lomontitis  

saxeebi 

Semcveloba Jangeulebis saxiT %%-Si 

SiO2 TiO2  Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 H2O 

hidro 

Termaluri 

51,28 - 22,94 0,14 2,64 1,24 - 7,55 0,18 - - 14,31 

diagenetikuri 62,75 0,31 14,45 2,32 0,51 0,04 1,32 5,67 3,73 0,42 0,32 8,32 

  

rogorc cxrili 9-dan Cans, saqarTvelos lomontitebi Zalian 

mdidaria tute metalebiT. am SemTxvevaSi gansakuTrebiT aRsaniSnavia 

CaO-s (5,67 da 7,55%), Semdeg Na2O-s, K2O-s da bolo P2O5 Semcveloba. 

saqarTvelos lomontitebSi tute metalebis maRal Semcvelobas 

agroekologiuri da agroqimiuri TvalsazrisiT gansakuTrebuli 
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mniSvneloba aqvs eweri, mJave niadagebis wyalbadionebis 

ganeitralebisaTvis. aqedan gamomdinare CvenSi gansakuTrebul interess 

iwvevs lomontitis saSualebiT SevcvaloT niadagis darRveuli 

ekologiuri wonasworoba.  

b) ntkili (Мергель) – fizikur-qimiur Tvisebebze damokidebulebiT 

ntkils farTo gamoyeneba aqvs rogorc mrewvelobaSi, ise soflis 

meurneobaSi. mrewvelobaSi ntkili warmoadgens nedleuls 

maRalxarisxovani cementis warmoebisaTvis. ntkilis gansakuTrebuli 

saxeobebi, romlebic Seicaven glaukonitebs, fosfors da sxva, 

warmatebiT gamoiyenebian sasuqad soflis meurneobaSi.  

ntkilis sabadoebi geologiurad sustad Seswavlilia. miuxedavad 

amisa, mas rac Seswavlilia, farTo samrewvelo mniSvneloba aqvs da isini 

SeiZleba gamoyenebuli iqnan rogorc cementis warmoebaSi, ise sasuqis 

masalad soflis meorneobaSi. kaspis cementis qarxana erT-erT aseT 

sabados bazazea aSenebuli.  

saqarTveloSi gamovlenili ntkilis sabadoebidan sayuradReboa 

Semdegi: 

1. dasavleT saqarTveloSi gagris, zugdidis, senakis, ozurgeTis, 

Sorapnis da raWa-leCxumis raionebi.  

2. aRmosavleT saqarTveloSi: kaspis, duSeTis, fasanauris, alaznis da 

eldaris raionebi.  

m.S. SedarebiT ukeTesad aris Seswavlili gagris, zugdidis, senakis 

da kaspis sabadoebi.  

Cvens mecnierul interess iwvevs zugdidisa da senakis sabadoebis 

ntkilebi. am sabadoebis winaswari geologiuri Seswavla Catarda 1929 

wels saxalxo meurneobis sakavSiro institutis saqarTvelos 

ganyofilebis mier.  

gamokvleuli teritoriis reliefi mTagoriania. simaRleebs Soris 

gansxvaveba zRvis donidan 50-dan 500 metramde meryeobs.  

meocenuri ntkilis gavrcelebis geologiuri pirobebi adastureben, 

rom ntkilis maragi am raionSi 800-900 milioni m3-ia [106]. ntkilma didi 

xania miiqcia yuradReba, rogorc nedleulma mineraluri sasuqebisaTvis. 

adgilobrivi glexoba, daaxloebiT 1910 wlidan iyenebda mas simindis 

yanebis gasanoyiereblad. motkilvis meTodi farTod da swrafad 
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gavrcelda zugdidisa da senakis raionebSi. ntkils iyenebdnen sruliad 

unayofo, gaewrebuli niadagebis gasanoyiereblad. glexobis mier 

gamoyenebuli motkilvis norma udrida 300 t/ha-ze [106].  

motkilvis efeqti metismetad didi iyo. TviT glexebis monacemebiT 

simindis mosavali erT qceva (0,4ha) miwaze izrdeboda 3-dan  25-35 

centneramde, anu erT heqtarze es aRwevs 62-dan 87 centneramde. es aris 

sarekordo mosavali, romelic dRes mineraluri sasuqebis kompleqsis 

gamoyenebiTac ki Zneli misaRwevia. Tan aseTi mosavali miiReboda sul 

mcire 10 wlis ganmavlobaSi, Semdeg ki mosavlianoba swrafad ecemoda da 

niadagi xelaxla saWiroebda motkilvas. aseTi viTareba grZeldeboda  

TiTqmis meore msoflio omis damTavrebamde. meore msoflio omis 

damTavrebis Semdeg soflis meurneoba didi siWarbiT maragdeboda 

mineraluri sasuqiT. TandaTanobiT miviwyebas mieca adgilobrivi 

sasuqebi (nakeli) da m.S. ntkilic. tufontkiliani qanebis qimiuri 

Sedgeniloba motanilia cxrili 10-Si. 

 

   cxrili 10. tufontkiliani qanebis qimiuriDSedgeniloba %%-Si [194] 

 

nimuSi 

## 
SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 H2O 

1 49,2 0,12 4,4 1,3 0,2 0,6 0,4 21,9 0,44 0,7 0,05 20,8 

2 47,6 0,26 4,4 3,9 0,2 0,3 0,9 15,9 1,21 0,9 0,12 24,3 

saSualo 48,4 0,19 4,4 2,6 0,2 0,4 0,7 18,9 0,2 0,8 0,09 22,5 

 

g) axali nakeli (saqonlis, Roris, frinvelis da a.S.) _ nakeli 

Zvirfasi organuli sasuqia, rogorc sakvebi elementebis Semcvelobis, 

ise mcenaris mier maTi SeTvisebis TvalsazrisiT [117]. axali nakeli 

srulyofilad moicavs yvela im komponents, rac mcenares sWirdeba, 

magram maTi gamoyeneba pirveladi saxiT, mZime konstitenciisa da cudi 

sunis gamo Zalze mouxerxebelia, amitom man unda gaiaros fermentaciis 

grZeli gza (1-2 weli mainc), amis Semdeg is fxvieri xdeba, kargavs mZafr 

suns da advili gamosayenebelia. am mxriv gansakuTrebulia frinvelisa 

da Roris nakeli [116, 131].  
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cxrili 11. sxvadasxva cxovelisa da frinvelis magari gamonayofi dRe-RameSi da maTi qimiuri Sedgeniloba 

            periutinis mixedviT [18].  

## 

 

dasaxeleba 

(pirutyvi, frinveli) 

 

magari 

gamonayo-

fis 

raodenoba 

dRe-RameSi 

sxvadasxva cxovelisa da frinvelis magari gamonayofis qimiuri 

Sedgeniloba %%-Si 

kg wyali 
mSrali 

nivTiereba 
N P2O5 K2O CaO SO3 SO4 MnO MgO 

1 
msxvilfexa rqosani 

pirutyvi 
20-30 83,8 16,2 0,29 0,17 0,1 0,34 0,04 _ 0,13 _ 

2  
cxeni 
 

15-20 75,7 24,3 0,44 0,35 0,35 0,15 0,06 _ 0,12 _ 

3 
wvrilfexa rqosani 

pirutyvi (cxvari, Txa) 
1,5-2,5 65,5 34,5 0,55 0,31 0,15 0,46 0,14 _ 0,15 _ 

4 

 
Rori 
 

1,2-2,2 82,0 18,0 0,60 0,41 0,26 0,09 0,04 _ 0,10 _ 

5 
frinveli (mtredi, qaTami, 

ixvi, bati) 
0,15-0,16 50,15 40,85 1,24 1,32 0,86 1,64 _ 0,32 _ 0,49 

 
saSualod sxvadasxva 

saxis nakelis narevSi 
_ 73,22 26,77 0,62 0,51 0,34 0,54 0,06 0,064 0,1 0,098 
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fermerul, wvril glexur (saojaxo) meurneobaSi, frinvelis, Roris, 

saqonlis sadgomebidan nakelis gamotana yvelgan mSrali wesiT xdeba. 

aseTi nakeli SeiZleba uSualod iqnes gamoyenebuli sasuqad an 

kompostebis dasamzadeblad (ukeTesia dakomposteba).  

fermerul (glexur) meurneobaSi yavT cxovelisa da frinvelis 

TiTqmis yvela saxe. es meurneobebi ar arian specializirebuli erTi 

saxis produqciis warmoebaze, amitom maT gaaCniaT sxvadasxva saxis 

(saqonlis, Roris, frinvelis da sxva) nakelis nakrebi, romelsac 

agroveben wlis ganmavlobaSi yvelas erTad erT sanakeleSi. aqedan 

gamomdinare maTi gadamuSavebac da gamoyenebac unda moxdes erTi 

teqnologiiT. magaliTad, aviRoT erTi saojaxo ferma, sadac yavT 5 

pirobiTi suli saqoneli, 3 pirobiTi Rori, 50 frTa pirobiTi frinveli. 

dRe-RameSi 5 pirobiTi saqonlisgan SeiZleba dagrovdes 125 kg usafeno 

nakeli, 3 pirobiTi Rorisagan 5,1 kg, 50 frTa pirobiTi qaTmisagan 7,5kg. 

sul dRe-RameSi SeiZleba dagrovdes 138-140kg, rac weliwadSi Seadgens 

5,0-5,2 tonas. Tu amas daemateba qveSsafenis saxiT an pirdapir sanakeleSi 

5-5,2 tona ceoliTis an ntkilis fqvili, komls garantirebulad eqneba 10 

tona Zvirfasi organul-mineraluri sasuqi, romelic gaanoyierebs (25t/ha-

ze normiT Setanis SemTxvevaSi) 0,35 ha fizikur heqtars, Tu mxedvelobaSi 

miviRebT am sasuqis 3 wlian xangrZliv moqmedebas [67], maSin ganoyi-

erebuli iqneba 1 pirobiTi heqtari. vTqvaT, qveyanaSi 400 aTasi glexuri 

(fermeruli) meurneobaa, maSin qveynis masStabiT saqme gveqneba 4 milioni 

tona organuli sasuqis gadamuSavebasa da gamoyenebasTan. es Zalze 

mniSvnelovania Cveni qveynis soflis meurneobis aRmavlobisaTvis.  
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e q s p e r i m e n t u l i  n a w i l i  

 

Tavi IV. bunebrivi ceoliTis-lomontitis da ntkilis 

gavleniT niadagis darRveuli ekologiuri 

wonasworobis aRdgenis perspeqtivebi 

 

sakiTxis Seswavla iTvaliswinebda bunebrivi ceoliTis-lomontitisa 

da adgilobrivi nedleulis `ntkilis~ gamoyenebiT dasavleT 

saqarTvelos Warbteniani subtropikuli zonis gaewrebuli niadagebis 

darRveuli ekologiuri wonasworobis aRdgenas da saboloo jamSi 

ekologiurad jansaRi, maRali mosavlis miRebas.  

bunebrivi ceoliTebiT Tu sxva ramiT yovelgvari zemoqmedeba 

niadagze, iwvevs niadagis fizikuri da qimiuri Sedgenilobis cvlilebebs 

da Sesabamisad misi nayofierebis amaRlebas an daqveiTebas. Cveni mizania 

bunebrivi forovani masalebis gamoyenebiT niadagis TvisebebSi 

cvlilebebis Setana, misi nayofierebis gaZlierebis mizniT, romlis 

misaRwevad bunebrivi forovani masalebi: lomontiti, ntkili da maT 

bazaze damzadebuli bioorganuli sasuqi `ceonaki~, gamovcadeT mindvris 

ori kulturis, simindis da soias Sereul naTesze cdis 15 variantiani 

sqemiT (ixileT cdis sqema I; 51-e gverdze). cda Catarda 4 ganmeorebaSi. 

danayofis farTobi udrida 60m2-s. sul gvqonda 30 varianti. variantis 

farTobi udrida 240m2-s. cdiT dakavebuli saaRricxvo farTobi orive 

cdisaTvis Seadgenda 7200m2.  

niadagis Tvisebebis Seswavla Catarda zemoT miTiTebuli cdis 

sqemis mixedviT. niadagis Tvisebebis Sesaswavlad nimuSs viRebdiT 

simindisa da soias fesvTa sistemis gavrcelebis (0-20 sm) saxnav fenaSi, 

imis gamo, rom ZiriTadad gvainteresebda am fenaSi mimdinare cvlilebebi. 

winaswar Sedgenili meTodikis safuZvelze nimuSebSi vswavlobdiT 

niadagis meqanikur Sedgenilobas, struqturas, wylier da sxva mTel rig 

Tvisebebs. eqsperimentuli nawilis winamdebare TavSi (Tavi IV) 

ganxilulia bunebrivi ceoliTis – lomontitis da ntkilis gavleniT 

niadagis ekologiuri darRvevebis regulaciis gzebi, saSualebebi da 

Sedegebi.  
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cdis sqema I 

 
v a r i a n t e b i 

 

lomontiti ceonak`l` ntkili ceonak `n~ 

t/ha t/ha t/ha t/ha 

cdis I (sakontrolo) seria 

1 sakontrolo I niadagi usasuqo _ _ _ _ 

2 sakontrolo II niadagi+N60P60K60 kg/ha minsasuqebis Setana yovelwliurad 

3 sakontr. III niadagi+ axali nakelis narevi 20,0 20,0 20,0 20,0 

cdis II seria 

4 

niadagi + Sesabamisi qanebi 

5,0 _ 5,0 _ 

5 10,0 _ 10,0 _ 

6 15,0 _ 15,0 _ 

7 20,0 _ 20,0 _ 

cdis III seria 

8 

niadagi + N60P60K60 kg/ha + Sesabamisi qanebi 

5,0 _ 5,0 _ 

9 10,0 _ 10,0 _ 

10 15,0 _ 15,0 _ 

11 20,0 _ 20,0 _ 

cdis IV seria 

12 

niadagi + organul-ceoliTuri da 

organul-ntkilovani sasuqebi 

_ 10,0 _ 10,0 

13 _ 20,0 _ 20,0 

14 _ 30,0 _ 30,0 

15 _ 40,0 _ 40,0 

 

SeniSvna: pirobiTad ceonak `l~ _ aris organul-ceoliTuri sasuqi lomontitze. 

   `ceonak `n~ _ aris organul-ntkiliani sasuqi. 

ganmarteba: axali nakelis narevi, lomontiti, ntkili, `ceonak `l~ da `ceonak `n~, 

Segvqonda sam weliwadSi erTxel.  
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IV.1 niadagis saxnavi fenis gamkvrivebiT gamowveuli ekologiuri 

darRvevebis regulacia bunebrivi ceoliTis-lomontitis da 

ntkilis gamoyenebiT  

intensiur miwaTmoqmedebaSi didia sasoflo-sameurneo mZime teqnikis 

nakveTze moZraobis da dawolis ricxvi, riTac itkepneba niadagis saxnavi 

fena da iwvevs masSi uaryofiT struqturul cvlilebebs. an kidev 

niadagis damuSaveba Tu mimdinareobs gadaWarbebuli tenianobis 

pirobebSi an vTqvaT simindi moyavT monokulturis saxiT, am mizezebis 

gamo adgili aqvs niadagis saxnavi fenis gamkvrivebas, misi struqturuli 

erTeulebis daSlas, ris Sedegadac uaresdeba haeraciis pirobebi, 

qveiTdeba wyalgamtaroba, Sesabamisad irRveva fesvuri kvebis reJimi. 

yvelaferi aRniSnuli aqveiTebs niadagis nayofierebas da iwvevs 

ekologiuri wonasworobis rRvevas [130]. `dadgenilia, rom mcenareulo-

baze niadagis meqanikuri Segdenilobis uSualo gavlena mcirea, magram 

igi vlindeba maSin, roca niadagis simkvrive matulobs da es ukanaskneli 

ewinaaRmdegeba mcenaris fesvTa sistemis siRrmeSi CaRwevas [11].  

niadagis saxnavi fenis gamkvrivebiT gamowveuli ekologiuri 

wonasworobis rRveva iwvevs sasoflo-sameurneo kulturebis 

mosavlianobis mniSvnelovan daqveiTebas. mag., amerikaSi am mizeziT 

mosavlis yovelwliuri danakargi aRwevs miliard dolars [214].  

dasavleT saqarTvelos Warbtenian subtropikul zonaSi niadagis 

saxnavi fenis gamkvriveba (datkepna) xdeba nakveTSi ara marto teqnikis 

moZraobiT, aramed xSiri da kokispiruli wvimebiT, romelic weliwadSi 

2500mm-s aRwevs. wylis es uzarmazari masa ecema niadagis zedapirs da 

iwvevs mis datkepvnas. amis gamo dasavleT saqarTveloSi, gansakuTrebiT 

kolxeTis dablobis Warbtenian zonaSi, niadagis ZiriTadi damuSaveba 

tardeba Teberval-martSi. wvimebis Sedegad niadagis saxnavi fenis 

gamkvrivebis da qerqis warmoqmnis Tavidan asacileblad migvaCnia, rom 

niadagis meqanikuri damuSavebis garda karg Sedegs mogvcems niadagSi 

forovani mineralebis Setana, razec saWiroa garkveuli yuradRebis 

gamaxvileba.  

niadagi warmoadgens mravalfazovan, naxevraddispersiul, amave dros 

Ria dinamiur sistemas, romelic ganuwyvetel urTierTobaSia biosferos 
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sxva sistemebTan [89]. niadagis, rogorc bunebrivi sxeulis, 

ganmasxvavebeli Tvisebebia misi gansakuTrebuli nivTieri Sedgeniloba. am 

gansxvavebulobas ganapirobebs mTeli rigi fizikuri, qimiuri, fizikur-

qimiuri da bioqimiuri Tvisebebi, romlebic Tanamedrove adamianis 

zemoqmedebiT garkveulwilad marTvadia [5].  

niadagis mkvrivi faza Sesdgeba gansxvavebuli zomis nawilakebisagan, 

romelTac meqanikuri elementebi qvia. isini SeiZleba niadagSi iyos 

Tavisufal an bmul mdgomareobaSi, romlebic struqturul erTeulebs 

qmnian. niadagis meqanikur da struqturul Sedgnilobas gansakuTrebuli 

sameurneo mniSvneloba aqvs. amis gamo meqanikuri erTeulebis 

diferencirebaze aris dayrdnobili niadagis klasifikacia. niadagis 

klasifikaciis kaCinskiseuli cxrili (cxrili 12) warmodgenilia qvemoT 

[91], romliTac vadgenT niadagis kategorias. qvemoT motanili cxrilis 

saSualebiT SesaZlebelia yovelgvari tipis niadagis garkveuli 

klasifikaciis WrilSi moqceva.  

 

cxrili 12. meqanikuri Sedgenilobis safuZvelze niadagebis klasifikacia 

kaCinskis mixedviT [91] 

niadagebis 

ZiriTadi 

kategoria 

meqanikuri Sedgenilo-

bis mixedviT niadagebis 

mokle saxelwodebani 

fizikuri qviSis 

(>0,01mm) Semcve- 

loba %%-Si 

fizikuri 

Tixis 

(<0,01mm) Semc-

veloba %%-Si 

Sefardeba fi-

zikur qviSasa 

da fizikur 

Tixas Soris 

qviSa 

miwebi 

fxvieri (qviSa miwebi)  

bmuli (qviSa miwebi)  

qviSnarevi 

100-90 

90-80 

80-70 

0,0-10 

10-20 

20-30 

1:0-0,11 

1:0,11-0,25 

1:0,25-0,43 

Tixnarebi msubuqi (Tixnarebi)  

saSualo (Tixnarebi)  

mZime (Tixnarebi)  

70-60 

60-50 

50-40 

30-40 

40-50 

50-60 

1:0,43-0,67 

1:0,67-1,0 

1:1-15 

Tixa 

miwebi 

msubuqi (Tixa miwebi)  

saSualo (Tixa miwebi)  

mZime (Tixa miwebi)  

40-30 

30-20 

20 

60-70 

70-80 

80 

1:1,5-2,33 

1:2,33-4,0 

1:4 

 

kaCinskis klasifikaciis Tanaxmad Cveni sacdeli nakveTis niadagi 

ganekuTvneba `msubuq Tixa miwebs~, radgan fizikuri Tixis (>0,01mm) 
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fraqciis Semcveloba 63,2%-ia, xolo fizikuri qviSisa (<0,01mm) 36,8% 

(cxrili 13). 

cxrili 13. cvlilebebi sacdeli niadagis meqanikur SedgenilobaSi 

komponentebis Setanidan sami wlis Semdeg.  
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kaCinskis mixedviT 

 

dispersi 

ulobis 

faqtori 

 

struqtu 

rianobis 

faqtori 

t/ha % %   

cdis I (sakontrolo) seria 

1 
sakontrolo I niadagi 

usasuqo 
_ 62,0 38,0 1:1,6 

msubuqi 

Tixa 
23,1 76,9 

2 
sakontrolo II 

niadagi+N60P60K60 kg/ha 
_ ~ ~ ~ ~ ~ ~ 

3 
sakontrolo III niadagi + 

axali nakeli 
20,0 ~ ~ ~ ~ ~ ~ 

cdis II seria - lomontiti 

7 niadagi + lomontiti 20,0 58,2 41,8 1:1,4 
mZime 

Tixnari 
19,4 80,6 

11 
niadagi + N60P60K60 kg/ha + 

lomontiti 
20,0 ~ ~ ~ ~ ~ ~ 

15 niadagi + ceonak `l~ 40,0 ~ ~ ~ ~ ~ ~ 

cdis III seria _ ntkili 

7 niadagi + ntkili 20,0 59,5 40,5 1:1,5 
mZime 

Tixnari 
20,7 79,3 

11 
niadagi + N60P60K60 + 

ntkili 
20,0 ~ ~ ~ ~ ~ ~ 

15 niadagi + `ceonak `n~ 40,0 ~ ~ ~ ~ ~ ~ 

 

winaswar Sedgenili meTodikis safuZvelze nimuSebSi vswavlobdiT 

niadagis meqanikur Sedgenilobas, struqturas, wylier Tvisebebs da sxva.  
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niadagis meqanikur Sedgenilobas vsazRvravdiT pipetkis meTodiT, 

xolo nawilakebis vardnis siCqares stoqsis formuliT [91]. 

sacdeli niadagis analizebi Catarda komponentebis Setanidan sami 

wlis Semdeg sakontrolo da mosavlianobis mixedviT yvelaze 

perspetqiul variantebze. drois aRniSnul monakveTSi yalibdeboda 

komponentebis niadagze zemoqmedebis mkafio suraTi, rac ukavSirdeboda 

Tavis mxriv niadagSi ekologiuri situaciis cvlilebebs da amave dros 

sacdeli kulturebis mosavlianobis zrdas da xarisxobrivi 

maCveneblebis gaumjobesebas.  

niadagis gasaumjobeseblad Setanili komponentebis aRebuli 

dozebis gavlena niadagis meqanikur Sedgenilobaze ar aris didi, magram 

dadebiT gavlenas axdens mis struqturul da dispersiul mdgomareobaze 

da masTan dakavSirebul sxva procesebze. am mosazrebis sisworeze 

miuTiTebs cxril 13-Si warmodgenili masalebi. motanili meqanikuri 

analizis Sedegebis safuZvelze gamovTvaleT sacdeli niadagis 

struqturianobisa da dispersiulobis faqtorebi kaCinskis mixedviT [95]. 

miRebuli monacemebi mowmoben, rom ceoliTebis, ntkilis da maT bazaze 

damzadebuli ceonakis mzardi dozebis SetaniT sacdeli niadagis 

dispersiulobis faqtori TandaTan mcirdeba, Sesabamisad matulobs 

struqturianobis faqtori. es imas niSnavs, rom komponentebis SetaniT 

niadagi ufro fxvieri da wyalgamtari xdeba, rac xels uwyobs niadagis 

saxnavi fenis gamkvrivebiT gamowveuli ekologiuri darRvevebis 

aRmofxvras.  

 

IV.2 bunebrivi ceoliTis _ lomontitis da ntkilis gavlena 

kolxeTis dablobis Tixa niadagebis saerTo forianobaze  

 

kolxeTis dablobis pirobebisaTvis Zalian didi sameurneo 

mniSvneloba aqvs niadagis forianobas da masTan dakavSirebul 

wyalgamtarobas, romelic xels uwyobs niadagis saxnavi fenis 

gamkvrivebiT da WarbtenianobiT gamowveuli ekologiuri darRvevis 

aRmofxvras.  
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niadagis forianobisa da wyalgamtarobis dasadgenad saWiroa 

niadagis mkvrivi fazis xvedriTi wonis da moculobiTi wonis dadgena. am 

mizniT SeviswavleT perspqtiuli da sakontrolo variantebis niadagebis 

xvedriTi da moculobiTi wonebi da ganvsazRvreT am variantebis 

niadagebis saerTo forianobis procenti. amasTan ganvsazRvreT niadagis 

wyalgamtarobis maCvenebeli, agreTve lomontitis da ntkilis SetaniT 

mineraluri sasuqebis Sekavebis unari. miRebuli monacemebi 

warmodgenilia cxrilebis 14 da 15 saxiT.   

cxrili 14. perspeqtiul variantebSi sacdeli niadagis saerTo 

forianobis maCveneblebi procentebSi (nimuSis aRebis 

siRrme 0-20sm)  
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(d0) (d) (p) 

t/ha g/sm3 % 

cdis I (sakontrolo) seria 

1 sakontrolo I niadagi usasuqo _ 76,9 1,23 2,58 52,3 

2 sakontrolo II niadagi+N60P60K60 kg/ha _ ~ ~ ~ ~ 

3 sakontrolo III niadagi + axali nakeli 20,0 ~ ~ ~ ~ 

cdis II seria - lomontiti 

7 niadagi + lomontiti 20,0 80,6 1,18 2,65 55,5 

11 niadagi + N60P60K60 kg/ha + lomontiti 20,0 ~ ~ ~ ~ 

15 niadagi + ceonak `l~ 40,0 ~ ~ ~ ~ 

cdis III seria _ ntkili 

7 niadagi + ntkili 20,0 79,3 1,19 2,63 54,8 

11 niadagi + N60P60K60 + ntkili 20,0 ~ ~ ~ ~ 

15 niadagi + `ceonak `n~ 40,0 ~ ~ ~ ~ 

 

forianoba mWidro kavSirSia niadagis struqturianobasTan. 

forianoba ewodeba sicarieleebs struqturul agregatebs Soris, 

romlebic savsea niadaguri wyliT da haeriT [73]. niadagis forianoba 
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gamovTvaleT formuliT ;1000 ×
−

=
d

ddp [59], sadac P _ aris niadagis 

saerTo forianoba (%), d _ niadagis mkvrivi fazis xvedriTi wona (g/sm3), d0 

_  aris  niadagis moculobiTi wona (g/sm3) da 100 _ aris procentze 

gadasayvani cifri.  

rogorc cxrili 14-dan Cans, struqturianobis maCveneblis zrdis 

kvalobaze izrdeba sacdeli niadagis saerTo forianoba da sakontrolo 

variantebSi is 52,3-is tolia. 20 t/ha lomontitis Setanis SemTxvevaSi 

(cdis II seria, varianti 7) 55,5%-s aRwevs da gazrdilia 3,2%-iT. aseTive 

tendenciaa ntkilis gamoyenebis dros. es miuTiTebs imaze, rom sacdeli 

komponentebis SetaniT umjobesdeba niadagis struqturianobis faqtori, 

niadagi ufro fxvieri da wyalgamtari xdeba, rasac arsebiTi mniSvneloba 

aqvs WarbtenianobiT da saxnavi fenis gamkvrivebiT gamowveuli 

ekologiuri disbalansis SemcirebaSi.  

am sakiTxTan dakavSirebiT Cven SeviswavleT agreTve sacdeli 

komponentebis SetaniT niadagis wyalgamtarobisa da sasuqebis Sekavebis 

maCveneblebi, romlebmac sarwmuno Sedegebi mogvca da romliTac 

TvalsaCinod gamovlinda bunebrivi forovani masalebis adsorbciis 

maRali unari da niadagis struqturianobis gaumjobesebis didi 

SesaZleblobebi. aRniSnuli sakiTxi SeviswavleT laboratoriul 

pirobebSi, Cerkasovis xelsawyoTi da sakiTxis mTliani analizi da 

Sedegebi motanilia am naSromis IV.3. qveTavSi.  

am masalebis analizidan gamomdinare SesaZlebelia ramdenime 

mniSvnelovani daskvnis gakeTeba: 

1. niadagSi, bunebrivi forovani masalebis 1-3%-is SetaniT erTi 

kategoriiT mainc icvleba niadagis meqanikuri Sedgeniloba anu `msubuqi 

Tixa niadagebi~ SesaZlebelia gardaiqmnan `mZime Tixnarebad~.  

2. niadagis kategoriis aseTi cvlileba iwvevs dispersiulobis 

Semcirebas garkveuli sididiT da zrdis struqturianobas imave zomiT.  

3. niadagSi bunebrivi forovani masalebis 1-3%-is Setana zrdis 

niadagis saerTo forianobas 2-3%-iT.  

4. niadagSi forovani masalebis SetaniT umjobesdeba niadagis 

struqturianobis faqtori, izrdeba saerTo forianobis maCvenebeli, 

Sedegad niadagi ufro fxvieri da wyalgamtari xdeba, rasac udidesi 
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mniSvneloba aqvs kolxeTis Warbtenian pirobebSi, niadagis gamkvrivebiT 

gamowveuli ekologiuri darRvevebis aRdgenaSi  

 

IV.3. niadagis, rogorc hidrologiuri procesebis regulatoris da 

buferis aqtivobis gaZliereba lomontitis da ntkilis          

gamoyenebiT 

hidrologiur wrebrunvaSi niadagi aris tenis mimRebi, Semnaxveli, 

gamcemi da regulatori. mocemul teritoriaze tenis perioduli 

siWarbisa da simciris SemTxvevaSi is warmoadgens hidrologiuri 

balansis bufers, anu niadagi aris hidrologiuri balansis elementebis 

regulatori, romelsac udidesi mniSvneloba aqvs wylis resursebis 

racionalurad gamoyenebis saqmeSi, biomasis produqciis zrdaSi, miwis 

energiis bioenergiad gardaqmnis intensifikaciaSi da sasursaTo energiad 

gardaqmnaSi. 

niadagis Tviseba, Seakavos mcenarisaTvis saWiro da misawvdomi 

wyali, damokidebulia mis mTel rig Tvisebebze. aseTi maCvenebeli 

SeiZleba gamoTvlil iqnas im moculobis mixedviT, romelsac ikavebs 

niadagSi ama Tu im kulturis fesvTa sistema, magram sivrcobrivi 

sxvadasxvaobis gamo es moculobebi araerTnairia.  

niadagis Tviseba, garkveuli normiT Seakavos mcenarisaTvis 

misawvdomi wyali, kolxeTis dablobis teritoriaze SeiZleba meryeobdes 

150-250mm farglebSi weliwadSi. wylis sxva damatebiTi raodenoba 

naleqebis an sxva wyaroebis saxiT, romelic metia am normaze, iTvleba 

siWarbed, ris gamoc SeiZleba dairRves niadagis hidrologiuri balansi 

[12]. niadagis wylis gamtarobaze da reliefzea damokidebuli wylis 

siWarbis liTologia da hidrogeografia, romlis Sesabamisad zedmeti 

wyali ifiltreba gruntis an zedapirul wylebSi an gamoiwvevs 

mocemuli adgilis daWaobebas, romelic uaryofiTad aisaxeba garemos 

bunebriv landSaftze, niadagis nayofierebaze, mis ekologiur 

wonasworobaze da Sesabamisad ekonomiur Sedegebze anu gaxdeba niadagis 

gaWuWyianebis faqtori. 

`niadagSi wylis xangrZlivi siWarbe qmnis qimiuri da biologiuri 

procesebis erTobliobas, romlebic anaerobul pirobebSi gruntis 
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wylebis zemoqmedebiT iwvevs niadagis horizontis galebebas, xolo 

atmosferuli wylis siWarbe fsevdogalebebas. aqedan gamomdinare, 

Jangbadis ukmarisobis gamo niadagSi warmoiqmneba rigi toqsikuri 

SenaerTebi, rac amuxruWebs mikroorganizmebis cxovelmyofelobas da 

mcenaris kvebas, ris gamoc nawilobriv an mTlianad iRupeba mosavali~ 

[130]. niadagis dabinZurebis aseTi procesebi metwilad ganviTarebulia 

kolxeTis dablobis mTel rig teritoriaze da Seadgens daaxloebiT 40-

45 aTas heqtars [35]. saerTod, kolxeTis dablobis niadagwarmoqmna 

mimdinareobda da mimdinareobs Tbili, Warbteniani subtropikuli havis 

pirobebSi. aq naleqebis wliuri jami 1300-2300 mm-s aRwevs. es imas niSnavs, 

rom wlis ganmavlobaSi farTobis 1m. kvadratze atmosferodan naleqis 

saxiT eSveba 1,3-2,3 m3 (tona) wyali. heqtarze es maCvenebeli Seadgens 13,0-

23,0 aTas m3-s. es aris wylis uzarmazari masa, romelic infiltraciiT da 

zedapiruli wylebis saxiT unda gaataros niadagma da TiTqmis 8,0-9,0-jer 

aRemateba sasurvel minimums (1500-2500 m3) [37]. aseTi xasiaTis ekologiuri 

dabinZurebis (daWaobebis) sruli lokalizacia moiTxovs did kapitalur 

dabandebebs stacionaruli damSrobi da sadrenaJo sistemebis 

mosawyobad, romlebic Camoyalibebulni arian sferul kvlevebad. aseTi 

sistemebis mowyobis Semdeg yovelwliurad saWiroa damSrobi droebiTi 

arxebis gayvana-gasufTaveba. aRniSnuli kapitaluri RonisZiebebis 

gatarebis miuxedavad, xSirad adgili aqvs meorad daWaobebas 

(gaWuWyianebas), amis gamo daSrobili niadagebis gakultureba Zalian 

neli tempiT mimdinareobs. meoradi dabinZurebis (daWaobebis) 

salikvidaciod saWiroa yovel mesame-meoTxe wels garkveuli saxis 

meliorantebis gamoyeneba da Rrma xvnis Catareba. sasurvel 

meliorantebad moiazreba bunebrivi ceoliTebi, kirqvebi, ntkili da sxva 

forovani kiris da silikatebis Semcveli masalebi.  

niadagis wyali SeiZleba iyos 5 sxvadasxva saxis: 1. orTqliseburi; 2. 

higroskopiuli; 3. apkiseburi (wylis am sam saxes mcenare praqtikulad 

ver iyenebs); 4. kapilaruli da 5. gravitaciuli. mcenare intensiurad 

iyenebs wylis ukanasknel or saxes. kapilaruli  wyali, masSi gaxsnili 

sakvebi nivTierebebiT warmoadgens mcenaris kvebis ZiriTad wyaros. is 

moZraobs niadagis kapilarebSi yvela mimarTulebiT da kavdeba masSi, 
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xolo gravitaciuli wyali, masSi gaxsnili sakvebi nivTierebebiT 

moZraobs mxolod zevidan qveviT sakuTari simZimis ZaliT da darsis 

kanons emorCileba, romelic gamoisaxeba Semdegi formuliT:  

Ri
L
hRq ==  [36] 

sadac q _ aris wyali sm3-Si, romelic gaivlis 1 wamSi 1sm2 kveTis 

niadagis svetSi.  

h _ aris wnevis sxvaoba svetis Tavsa da boloSi sm-obiT.  

L _ aris filtraciis manZilis sigrZe sm-obiT.  

i _ aris hidravlikuri qanobi. 

R _ aris filtraciis koeficienti sm/wm-Si. 

laboratoriul pirobebSi filtraciis koeficients sazRvraven 

Cerkasovis xelsawyoTi, romelic warmoadgens rkinis an minis mils 

sacriseburi ZiriT da wylis mosagrovebeli WurWliT (tyapuWiT). milis 

simaRle L = 50sm, ganivi kveTis farTobi F = 400,0 sm2-s, wneva h = 25sm, 

aRniSnuli xelsawyoTi SeviswavleT ceoliTian niadagSi Setanili 

wylisa da masSi gaxsnili azotovani sasuqis amoniumis gvarjilas 

(NH4NO3) Sekavebisa da transformaciis xasiaTi. azotis balansis 

SeswavlaSi mravalferovani da saintereso gamokvlevebi aqvs Catarebuli 

akademikos o. zardaliSvils, romelmac mravalricxovani cdebiT daad-

gina azotis Semotanisa da gatanis wyaroebi, m.S. azotis niadagidan 

gamorecxvis sidideebi [10]. aqedan gamomdinare, CvenTvis metad saintereso 

iyo, bunebrivi forovani masalebis meSveobiT, niadagSi moxvedrili 

wylisa da masSi gaxsnili azotis gamorecxvisa da Sekavebis sidideebis 

dadgeniT Segveswavla am masalebis meSveobiT niadagis damabinZurebeli 

reagentebis (pesticidebi, minsasuqebi da sxva) dakavebis SesaZleblobebi 

da sidideebi. am sakiTxis Sesaswavlad niadagis nimuSebi aviReT sacdeli 

nakveTis sakontrolo da perspeqtiuli variantebis danayofebidan, sadac 

sami wlis ganmavlobaSi tardeboda farTomasStabiani mindvris cdebi. 

nimuSebi damuSavda arsebuli meTodikis dacviT. niadagis nimuSebi 

saTanado damuSavebis Semdeg movaTavseT Cerkasovis milebSi cdis 

Semdegi sqemiT (cdis sqema II).  
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c d i s   s q e m a  II 

var 

## 
v  a  r  i  a  n  t  e  b  i 

cdis I (sakontrolo) seria 

1 niadagi 1000,0gr (usasuqo)                                          sakontrolo I 

2 niadagi 1000,0gr + amoniumis gvarjila (NH4NO3) 20mlgr (N=132kg/ha)  sakontr. II 

cdis II seria _ lomontiti 

3 niadagi 990,0gr + lomontiti 10gr (20t/ha) + NH4NO3 20mlgr 

cdis III seria _ ntkili 

4 niadagi 990,0gr + ntkili 10gr (20t/ha) + NH4NO3 20mlgr 

 

sakontrolo I aris usasuqo, yvela sxva variantSi, m.S. sakontrolo 

II-Si, Setanilia Cerkasovis milebSi CatvirTul yovel 1kg niadagSi 

20,0mlgr NH4NO3, romelic fizikuri woniT Seadgens 400,0-s, xolo m.n. 

132kg/ha-ze, es aris azotis saSualo norma, romelic saWiroa 1ha 

naTesisaTvis weliwadSi, magram realurad, aRniSnuli raodenobis 

azotis SeTvisebas ver aswrebs naTesi. amis gamo saWiroa imis dadgena, 

Tu aRniSnuli raodenobidan, ramdeni ikargeba CarecxviT da abinZurebs 

gruntis wylebs da ramdeni gamoiyeneba mcenaris mier. me-3 da me-4 

variantebs daemata Sesabamisad lomontiti da ntkili 10-10gr. anu 20t/ha-

ze da davdgiT filtraciaze. milis zeda nawilSi niadagis monoliTis 

Tavze, TviTeul cilindrs, gansazRvrul doneze avtomaturad vasxamdiT 

distilirebul wyals da wylis sistematuri damatebiT vinarCunebdiT 

mocemul dones 30 wuTis (1800,0 wamis) ganmavlobaSi.  

Cerkasovis xelsawyoTi filtraciis koeficientis dadgenis dros 

sargebloben formuliT: 
TFh

LWR
⋅⋅
⋅

= ; [37] sadac R _ aris filtraciis 

koeficienti, W _ filtratis raodenoba (litri) sm3, L _ niadagis 

monoliTis simaRle (sm), h _ cilindris zeda da qveda wertilebs Soris 

manZili (sm), F _ cilindris ganivkveTi (sm2), T _ filtraciis dro (wami), 

am cdiT miRebulma Sedegebma molodins gadaaWarba, radgan sakontrolo 

I (bunebrivi niadagi) wylis gamtaroba Cqaria SedarebiT sxva variantebTan 

da R = 0,00086sm/wamSi, maSin, rodesac lomontitis gamoyenebis SemTxvevaSi  
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cxrili 15. bunebrivi ceoliTis _ lomontitis da ntkilis SetaniT niadagis wyalgamtarobisa da 
sasuqebis Sekavebis maCveneblebi  

 

va
r
ia
nt

eb
is

 #
 

v a r i a n t e b i 

maCveneblebi niadagis wyalgamtarobis Sesaxeb amoniumis gvarjila 
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miRebulia 
filtrati 

 
 

(W) 

filtraciis 
siCqare 

gamorecxilia 
sasuqi 

Sekavebulia 
sasuqi 

L, sm F, sm H sm2 T 
 

lit 
ri 

sm3 
TFh

LW
R

⋅⋅

⋅
= sm/wami ml/gr % ml/gr % 

 
cdis I (sakontrolo) seria 

 
1 sakontrolo I niadagi 1000,0gr  

(usasuqo)  
50,0 400,0 25,0 1800,0 0,2 200,0 R = 0,00086 _ _ _ _ 

2 sakontrolo II niadagi 1000,0gr  
NH4NO3 – 20ml/gr 

~ ~ ~ ~ 0,2 200,0 R = 0,00086 11,0 55,0 9,0 45,0 

 
cdis II seria _ lomontiti 

 
3 niadagi 990gr + lomontiti 10gr + 

NH4NO3 – 20ml/gr 
~ ~ ~  0,18 180,0 R = 0,00078 6,0 30,0 14,0 70,0 

 
cdis III seria _ ntkili 

 
4 niadagi 990gr + ntkili 10gr +  

NH4NO3 – 20ml/gr 
~ ~ ~  0,19 190,0 R = 0,00081 7,0 35,0 13,0 65,0 
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R = 0.00078sm/wamSi, xolo ntkilis dros R = 0,00081 sm/wamSi. Sesabamisad, 

drois gansazRvrul monakveTSi, miRebulia filtrati: sakontrolo 

varianti 200sm3, lomontitis SemTxvevaSi 180sm3, xolo ntkilisgan 190sm3. 

Sekavebulia gvarjila, sakontrolo variantze 45%, lomontitis mier 70% 

da ntkilis mier 65%. es aixsneba imiT, rom 20t/ha-ze lomontitis Setanis 

SemTxvevaSi niadagis forianoba izrdeba 3,2%-iT, ris gamoc ceoliTian 

niadagSi kapilaruli wylis STanTqma matulobs 3,2%-iT, xolo niadagis 

wyliT gajerebis Semdeg darCenili gravitaciuli wyali niadagis maRali 

struqturianobis gamo swrafad Sordeba niadags da Tavisi simZimis 

Zalis gavleniT miedineba sadrenaJo sistemisaken. aqve unda avRniSnoT, 

rom drois erTi da igive monakveTSi (1800 wami) bunebrivi ceoliTis _ 

lomontitis gamoyenebis SemTxvevaSi miRebulia filtratis naklebi 

raodenoba, vinem sakontrolo variantSi, rac apirobebs sasuqis Sekavebis 

maRal procents. aseTive tendenciebi axasiaTebs ntkilsac metnaklebi 

gadaxrebiT.  

amgvarad: am eqsperimentiT damtkicda, rom 1. bunebrivi ceoliTis _ 

lomontitis da ntkilis 1%-iTac ki niadagis gamdidrebis SemTxvevaSi 

diddeba kapilaruli forianoba, Sesabamisad kapilaruli wylis Sekavebis 

unari, masSi gaxsnili sakvebi nivTierebebiT; imave dros Zlierdeba 

gravitaciuli wylis gadineba niadagidan, rac Tavidan gvacilebs, 

rogorc niadagis gamkvrivebiT, ise WarbtenianobiT da sasuqebis siWarbiT 

gamowveul ekologiur darRvevebs; 2. rac ufro meti raodenobiT iqneba 

Setanili niadagSi bunebrivi ceoliTi _ lomontiti da ntkili, miT 

ufro gaZlierdeba es procesebi, miT umetes, rom Cvens mier gamoyenebuli 

iyo bunebrivi forovani masalebi 20 sm-iani saxnavi fenis 1 da bunebrivi 

forovani masalebis bazaze damzadebuli bioorganuli sasuqebi 2%-is 

farglebSi; 3. aRniSnuli masalebis da sasuqebis dozebs Tu gavzrdiT 3, 

4 da 5%-mde, maSin Cven miviRebT sruliad sxva bunebis (tipis) niadags, 

romelsac eqneba maRali da ekologiurad sufTa mosavlis mocemis didi 

potenciali.   
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IV.4. bunebrivi ceolitis-lomontitis da ntkilis gavlena sacdeli 

niadagis elementarul mineralur Sedgenilobaze da gaewrebis 

xarisxze 

niadagis yvelaze ufro moZravi aqtiuri nawilia niadagis xsnari, 

romelSic mimdinareobs mTeli rigi mravalferovani qimiuri da 

biologiuri gardaqmnebi, saidanac mcenare uSualod iTvisebs masSi 

gaxsnil sakveb nivTierebebs. 

niadagis tipze damokidebulebiT da sxva mTeli rigi pirobebis 

zemoqmedebiT, niadagis xsnari Seicavs anionebs (HCO3
-, OH-, Cl-, NO2, H2PO4

- 

da sxvebs) da kaTionebs (H+, Na+, K+, NH4
+ da sxva), Seicavs agreTve 

wyalxsnad organul nivTierebebs da wyalxsnad gazebs (Jangbads, 

naxSirorJangs, amiaks) da sxvas. niadagis xsnarSi marilebi xvdebian 

mineralebis daSlisa da gamofitvis, mikroorganizmebiT organuli 

nivTierebebis gaxrwnis da organuli da mineraluri sasuqebis Setanis 

gziT [46]. 

erT-erTi RonisZieba, romliTac vzrdiT niadagis nayofierebas, es 

aris winaswar dafqvili da wvrilerTeulad daSlili mineralebis 

Setana. bunebriv niadagwarmoqmnis pirobebSi mineralebis daSla da 

gamofitvis procesebi xangrZlivia, amitom Cveulebrivi gakulturebuli 

saxnavi niadagis nayofierebis amaRleba SeiZleba gamoviwvioT winaswar 

dafqvil-daqucmacebuli iseTi mineralebis SetaniT, rogoricaa 

ceoliTebis mravalferovani saxeobebi, ntkili da sxva. am konkretul 

SemTxvevaSi Cven vswavlobT mineralebis, lomontitisa da ntkilis 

zemoqmedebas niadagis aqtiur fazaze sami wlis ganmavlobaSi. am 

mizandasaxulobidan gamomdinare, sainteresoa komponentebis SetaniT 

gamowveuli cvlilebebis dadgena niadagis elementarul mineralur 

SedgenilobSi. zemoT aRniSnuli mineralebi sufTa saxiT Segvaqvs 

niadagis 20sm saxnav fenaSi 1%-is raodenobiT, xolo am mineralebis 

bazaze damzadebuli organul-mineraluri sasuqi `ceonaki~ 2%-is 

raodenobiT. am mineralebis niadagis xsnarTan sami wlis 

urTierTzemoqmedebis Sedegad SeiZleba moxdes garkveuli cvlilebebi 

rogorc niadagis elementarul mineralur SedgenilobaSi, ise saerTod 

niadagis mkvrivi da Txieri fazis qimiur SedgenilobSi. niadagis 
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elementaruli mineraluri Sedgenilobis cvlilebebi motanilia cxril 

16-Si.  

 

cxrili 16. cvlilebebi sacdeli niadagis elementarul mineralur Sed-

genilobaSi, komponentebis Setanidan sami wlis Semdeg. 

 

va
r
ia
nt

eb
is

 #
 

fenis siRrme 

sm 

saerTo Semcveloba, %-Si mSral niadagSi 

SiO2:R2O3 

SiO2 R2O3 CaO MgO 

cdis I (sakontrolo) seria 

1 0-20 55,2 10,8 1,03 0,42 5,1 

2 __~__ __~__ __~__ __~__ __~__ __~__ 

3 __~__ 55,2 10,82 1,025 0,41 5,05 

cdis II seria _ lomontiti 

7 __~__ 55,3 11,2 1,026 0,42 4,9 

11 __~__ 55,3 11,2 __~__ __~__ 4,9 

15 __~__ 55,3 11,4 __~__ __~__ 4,85 

cdis III seria _ ntkili 

7 __~__ 56,3 13,3 1,21 __~__ 4,2 

11 __~__ 56,3 13,3 __~__ __~__ 4,2 

15 __~__ 56,3 13,35 1,22 __~__ 4,15 

 

bunebrivi forovani masalebis (lomontiti da ntkili) SetaniT 

niadagis elementaruli mineraluri Semadgenloba mTelisa da ramdenime 

meaTedis farglebSi icvleba zrdis mimarTulebiT, magram am matebas 

udidesi gavlena aqvs niadagis fizikur-qimiur da ekologiur 

mdgomareobaze. ase, magaliTad, 1 da 2 sakontrolo variantebSi gaewrebis 

xarisxi 5,1-is tolia maSin, roca axali nikelis Setanis SemTxvevaSi es 

maCvenebeli 0,05 erTeuliT aris Semcirebuli, lomontitis gamoyenebis 

dros 0,2, xolo `ceonak `l~-is SemTxvevaSi 0,25 erTeuliT, ntkilis 

gamoyenebisas 0,9 da `ceonak `n~-is SemTxvevaSi 0,95 erTeuliT. rac Seexeba   

CaO-s, Semcveloba gadidebulia meaTed erTeulebSi, rac mJave niadagebSi 
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iwvevs gamJavianebiT gamowveuli ekologiuri disbalansis regulirebas. 

es gansakuTrebiT mniSvnelovania ntkilis SemTxvevaSi. 

niadagi Sedgeba nivTierebaTa ori didi jgufisagan: mineraluri da 

organuli. niadagis mineralur nawils warmoSobis mixedviT yofen 

pirvelad da meorad mineralebad. pirveladi mineralebia: kvarci, 

mindvris Spati, qarsi, piroqseni da rqatyuara. eseni warmodgenilia 

niadagSi qviSis, lamis da koloiduri nawilakebis saxiT. niadagis 

qimiuri procesebis (hidratacia, hidrolizi, daJangva) da mravalgvari 

mikroorganizmebis zemoqmedebiT, warmoiqmneba erTnaxevari Jangeulebis 

da kaJmiwis hidratebi, mravalgvari marilebi da meoradi, e.w. Tixis 

mineralebi: kaoliniti, montmoriloniti, hidroqarsebi da sxva. eseni 

niadagSi warmodgenilia lamisa da koloiduri, iSviaTad mtvriseburi, 

nawilakebis saxiT.  

qimiuri Sedgenilobis mixedviT mineralebi iyofa silikatebad da 

aluminosilikatebad. silikatebidan niadagSi metwilad gavrcelebulia 

kvarci SiO2. is niadagSi ZiriTadad warmodgenilia qviSisa da mtvris 

nawilakebis saxiT. kvarcis Semcveloba TiTqmis yvela saxis niadagSi 

aRemateba 60%-s, xolo qviSnarebSi aRwevs 90% da mets [46]. siliciumis 

JangeuliT (SiO2) _ kvarciT niadagis gamdidreba mniSvnelovania imiT, rom 

kvarci TamaSobs iseTive did rols araorganuli SenaerTebis 

SemadgenlobaSi, rogorc naxSirbadis Semcveloba organul nivTierebaTa 

SemadgenlobaSi [59]. 

bunebriv forovan masalebSi kvarcis Semcveloba sakmaod maRalia. 

silikatebis da aliuminosilikatebis jgufis mineralebi warmoadgenen 

kaJmJavas hidratis martiv da rTul marilebs, romelTa Soris 

aRsaniSnavia metakaJmiwis mJavebi (H2SiO2) da orTokaJmiwis mJavebi (H2SiO4). 

niadagis xsnaris zemoqmedebiT, gansakuTrebiT mJave areSi, mimdinareobs 

dafqvilis saxiT Setanili silikatebis TandaTanobiTi hidrolizi, 

romlebic qmnian kaJmJavas koloidur xsnarebs, romlebic mniSvnelovan 

rols asruleben mcenaris kvebaSi. `niadagis xsnarSi arsebuli kaJmJava, 

sakmao raodenobiT Seiwoveba mcenaris fesvTa sistemis mier da xmardeba 
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misi organizmis formirebas. ase, magaliTad: `marcvlovanebis nacarSi 

SiO2-is Semcveloba 10-dan 60%-mde meryeobs, rac Seadgens mTeli mcenaris 

mSrali masis 2-3%-s~ [5]. 

Cvens eqsperimentSi kvarcis Semcveloba sakontrolo variantebSi 

55,2%-ia. 20t/haze lomontitisa da ntkilis Setanis SemTxvevaSi is 55,3-

56,3%-ia. sakontrolo variantebSi erTnaxevari Jangeulebis (R2O3) 

Semcveloba 10,8-10,82%-ia, komponentebis Setanis Semdeg rekomendebul 

variantebSi 11,2-dan 13,35%-mde matulobs, Sesabamisad mcirdeba gaewrebis 

xarisxi (cxrili 16). 

meoradi mineralebi, rogoricaa mindvris Spati, qarsebi, rogorc 

pirveladi mineralebis SemTxvevaSi, nel-nela iSlebian da warmoadgenen 

kaliumis, kalciumis, magniumis, rkinis da sxva sakvebi elementebis 

wyaros.  

niadagis qviSis fraqcia da msxvili mtveri metwilad Seicavs 

kvarcsa da mindvris Spats, saSualo da wvril mtverSi am mineralebis 

Semcveloba klebulobs da matulobs rqatyuarasa da qarsebis 

Semcveloba. aqedan gamomdinare, dafqvili saxiT, damatebiT am 

mineralebiT niadagis gamdidreba mniSvnelovan efeqts iZleva, raSic 

dagvarwmunebs Cveni cdis Sedegebi, romlebic ganxiluli iqneba Semdgom 

TavebSi. 

amgvarad: 1. bunebrivi forovani masalebis niadagSi SetaniT 

mTelisa da meaTedebis farglebSi izrdeba silikatebisa (SiO2) da erTna-

xevari (R2O3) Jangeulebis Semcveloba da rac ufro metia maT Semcve-

lobas Soris sxvaoba, miT ufro didia gaewrebis xarisxi. 2. silikatebisa 

da erTnaxevari Jangeulebis Sefardeba (SiO2: R2O3) sakvlev niadagSi 5,1 

erTeulis tolia. es niSnavs imas, rom gaewrebis xarisxi saSualoze 

maRalia. am erTeulis gazrda niSnavs gaewrebis xarisxis zrdas, 

Semcireba ki gaewrebis Semcirebas. 3. bunebrivi forovani masalebis 

Sesatani dozebis zrda 1, 2, 3%-iT iwvevs adeqvaturad gaewrebis xarisxis 

Semcirebas.  
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IV.5. niadagis mJavianobis gamomwvevi mizezebi da misi 

neitralizaciis SesaZlebloba bunebrivi ceolitis-

lomontitisa da ntkilis gamoyenebiT 

 

mJaved iTvleba niadagi, romlis pH naklebia 6-ze. mJave niadagebi 

mcenareuli safariT Raribia an Zlieri mJavianobis SemTxvevaSi unayofoa. 

mJavianobis gaZlierebiT diddeba moZravi aluminis koncentracia da 

erTdroulad klebulobs sakvebi elementebis Semcveloba. 

niadagis mJavianoba SeiZleba gamowveuli iyos mravali faqtoriT: 

humusis funqcionaluri jgufis disociaciiT, organuli nivTierebebis 

mikrobiologiuri xrwniT, Tixasilikaturi marilebis, aluminisa da 

rkinis hidroJangeulebis siWarbiT, mJave marilebis (zogierTi mJave 

reaqciis mineraluri sasuqebi) hidrolizis an nitrifikaciis 

produqtebiT, gogirdis SenaerTebiT, romlebic Waobiani niadagebis erT-

erTi Semadgeneli komponentebia da aqtiurad monawileoben niadagis 

gamJavianebaSi. gamJavianebis TiToeuli wyaro moqmedebs niadagis pH-is 

garkveuli mniSvnelobis dros. niadagis gamJavianebis intensivoba 

damokidebulia wyalbadisa da aluminis ionebis Tanafardobaze [130]. 

niadagebis gamJavianebas xels uwyobs didi dozebiT 

fiziologiurad mJave mineraluri sasuqebis (amoniumis gvarjila, 

amoniumis sulfati, qloramoniumi, sulfat-nitrat-amoniumi, martivi 

superfosfati, kaliumis fiziologiurad mJave marilebi: kaliumis 30-40%-

iani marili, kaliumis sulfati, qlorkaliumi da sxva) gamoyeneba [26]. am 

SemTxvevaSi gamJavianebis xarisxi damokidebulia niadagis gacvliTi 

kaTionebis unarze da fuZeebiT maZRrobis xarisxze, meqanikur 

Sedgenilobaze, humusis Semcvelobaze da TviT niadagis biologiur 

aqtivobaze. dadgenilia, rom yovelwliurad erT ha-ze 1000kg amoniumis 

gvarjilas an Sardovanas SetaniT niadagis pH klebulobs 0,4-0,5 

erTeuliT. es imas niSnavs, rom 6-8 weliwadSi susti mJave reaqciidan 

niadagi gadava Zlier mJave kategoriaSi da gaxdeba gamouyenebeli 

sasoflo-sameurneo kulturebis warmoebisaTvis (130). 

niadagis mJave reaqcia, moZravi aluminisa da manganumis maRali 

Semcveloba, mJave reaqciasTan dakavSirebuli sxva qimiuri, fizikuri da 
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biologiuri Tvisebebi zRudaven niadagis produqtiulobas da amcireben 

mineraluri sasuqebis efeqturobas. mJavianobiT gamowveuli mosavlis 

Semcireba TvalsaCinoa da amas mniSvnelovani adgili ukavia kolxeTis 

Warbtenian agloklimatur zonaSi. 

maRali temperaturis, atmosferuli naleqis siWarbisa da 

niadagwarmomqmneli sxva faqtorebis gavleniT SesaZlebelia niadagis 

mSTanmTqavi kompleqsidan gamoZevdes: kaliumi, natriumi, kalciumi, 

magniumi da sxva kaTionebi da maTi adgili daikavon wyalbadisa da 

aluminis ionebma, amis Sedegad miiReba fuZeebiT aramaZRari _ mJave, eweri 

da wiTelmiwa niadagebi, sadac Zalzed Semcirebulia, miwaTmoqmedebis 

TvalsazrisiT, sasargeblo mikroorganizmebi. mcenare normaluri zrda-

ganviTarebisaTvis moiTxovs niadagis ares optimalur reaqcias (pH=6-8). 

wyalbadionebis moWarbebuli raodenoba uaryofiTad moqmedebs 

mcenaris fesvTa sistemis ganviTarebaze da ujredis plazmis fizikur-

qimiur Tvisebebze, arRvevs mcenareSi sakvebi nivTierebebis normalur 

SeRwevas da nivTierebaTa cvlas, yovelive amis gamo mJave reaqciis 

pirobebSi uaresdeba mcenaris kvebisa da zrda-ganviTarebis pirobebi [26]. 

amdenad, mJave niadagebi dabali nayofierebiT xasiaTdeba. masze mozardi 

mcenareebi normalurad ver viTardeba da mcire mosavals iZlevian, 

Setanili sasuqebis efeqturobis gadidebis, gamJavebiT gamowveuli 

niadagis ekologiuri dabinZurebis salikvidacio erT-erT efeqtur 

saSualebad miCneulia niadagis mokirianeba. 

mokirianebis qveS igulisxmeba niadagSi kiris (CaCO3, CaO, Ca(OH)2) 

an kalciumis an manganumis karbonatis an kiris Semcveli sxva sasuqis 

Setana, romelic uzrunvelyofs mJave niadagis ares reaqciis 

ganeitralebas da nayofierebis gaumjobesebas. kiriani sasuqebia: kirqvebi, 

dolomitebi, kiris tufebi, glaukonitebi, ntkili, defekaciuri talaxi 

da sxva [26]. 

mJave niadagebis mokirianebis dadebiT Sedegebze uamravi 

eqsperimentuli da praqtikuli monacemebia dagrovili, magram kiri 

ganixileba ara marto rogorc pirdapiri an arapirdapiri moqmedebis 

sasuqi, aramed is, upirveles yovlisa, metad saWiro samSeneblo masalaa, 
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erT-erTi nedleulia cementis warmoebaSi, mas aqvs agreTve pesticiduri 

da fengiciduri Tvisebebi. erTi sityviT, mas mravalferovani gamoyeneba 

aqvs saxalxo meurneobaSi. aqedan gamomdinare, ismeba bunebrivi kiTxva: 

xom ar arsebobs bunebaSi iseTi masalebi, romlebic gamodgebian kiris 

Semcvlelad da niadagis bunebrivi nayofierebis aRsadgenad? ukanaskneli 

30-40 wlis manZilze Catarebuli gamokvlevebiT aseTi aRmoCnda bunebrivi 

forovani, kalciumisa da magniumis karbonatebis Semcveli masalebi, 

bunebrivi ceoliTebi, romelTa didi sabadoebia Cvens qveyanaSi da jer 

kidev elodebian saxalxo meurneobaSi da, m.S. soflis meurneobaSi, 

gamoyenebas.  

niadagis ares reaqcia (pH) pirdapir damokidebulia niadagis 

xsnarSi H+ da OH+ ionebis Sefardebaze. mas didi fiziologiuri 

mniSvneloba da gavlena aqvs mcenareuli organizmebis yoveldRiur 

funqcionirebaze. mJave pirobebSi niadagis pH-is Secvla neitralurisaken 

sxvadasxva _ kalciumis da tute marilebis Semcveli nivTierebebiT, 

iwvevs wyalbadionebis (H+) SeRwevis SeCerebas mcenareebSi da SeuZliaT 

kalciumis gazrdili Semcvelobis pirobebSi ufro mJave reaqciis atana. 

aqve unda aRiniSnos, rom niadagSi mimdinare procesebze gadamwyvet 

rols asrulebs ara ionebis koncentracia, aramed maTi aqtivoba. 

monacemebi gviCvenebs, rom dRe-Ramis ganmavlobSi Ca2+ aqtivobaSi 

mniSvnelovani cvlilebebi mimdinareobs, romelic diliT minimaluria, 

SuadRisas maqsimaluria da aseT mdgomareobaSia TiTqmis saRamomde. Ca2+ 

aqtivoba maRalia mcenaris bartyobis periodSi (e.i. roca namdvilad 

saWiroa) 14-15° temperaturis da niadagis 19-20% tenianobis pirobebSi. 

arsebobs mJavianobis ramdenime saxe: aqtiuri, gacvliTi da hidrolizuri. 

Cven ar SevudgebiT maT cal-calke ganxilvas, radgan isini erTiandebian 

niadagis erT saerTo mJavianobaSi, romelic aRiniSneba simbolo `pH~-iT. 

niadagis reaqcia did gavlenas axdens niadagSi mimdinare qimiur da 

bioqimiur procesebze, mcenareebis mier sakvebi nivTierebebis SeTvisebaze. 

niadagis mikroorganizmebis qmediTunarianobaze, organul nivTierebaTa 

mineralizaciaze, niadagis mineralebis da Zneladxsnadi marilebis 

daSlaze, niadagebis koloidebis koagulaciaze, peptizaciaze da 
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sxvadasxva fizikur-qimiur procesebze, romlebic gansazRvraven mcenaris 

zrda-ganviTarebis parametrebs da didi xarisxiT arian damokidebuli 

niadagis reaqciaze. is did gavlenas axdens niadagSi Setanili sasuqebis 

efeqtianobaze. am principebidan gamomdinare, dafqvili forovani 

masalebis da maT bazaze damzadebuli bioorganuli sasuqebis (ceonaki) 

niadagSi SetaniT Cven varegulirebT mJave nidagebSi niadagis ares 

reaqcias (pH). pH–is maCveneblis erTi meaTediT Secvlac ki, mniSvnelovan 

cvlilebebs iwvevs niadagSi mimdinare procesebSi. am mizandasaxu-

lobidan gamomdinare, eqsperimentis wesiT, SevecadeT Segveswavla Cvens 

mier gamoyenebuli forovani masalebis niadagis mJavianobis 

gamaneitralebeli SesaZleblobebi, rac ZiriTadad dakavSirebulia 

niadagSi Setanili ceoliTisa da niadagis xsnars Soris ionmimocvlis 

procesebTan. ase, magaliTad: dabal siliciumSemcveli ceoliTi _ 

lomontiti xasiaTdeba maRali ionmimocvliTi maCveneblebiT da 

amJRavnebs seleqtiurobas maRali polarizebadobis mqone gardamavali 

liTonebis kaTionebis mimarT, rac niSnavs niadagSi wyliani fazidan 

garkveuli kaTionebis Tanmimdevrul fiqsacias. eqsperimentiT Semowmda 

lomontitis, ntkilis, agreTve Sesadareblad (etalonad) kirisa da 

kargad Seswavlili ceoliTis-klinoptilolitis niadagis pH-is 

gamaneitralebeli Tvisebebi ionmimocvliT procesebTan dakavSirebiT. 

zemoT dasaxelebuli mineralebis gacvliTi kaTionebis maqsimalurad 

SesaZlo raodenobis dasadgenad TiToeuli mineralis 5 grami nimuSi 

movaTavseT 5 normalobis, SemTbar (60-80°) marilmJavas xsnarSi 6 saaTis 

ganmavlobaSi. gamodevnili kaTionebis raodenoba miviReT im sidided, 

romliTac SesaZlebelia niadagis wyalbadionebis garkveuli raodenobis 

ganeitraleba. aRmoCnda, rom wyalbadionebis gamaneitralebeli Tvisebebi 

gaaCnia ara mxolod  Ca-is kaTionebs, aramed natriumisa da kaliumis 

kaTionebsac. aseT pirobebSi 5 grami klinoptilolitidan gamodevnili 

kaTionebis raodenoba iyo Semdegi: (grameqvivalentebSi) Ca - 0,0019;  Na - 

0,0011 da K - 0,0074; sul 0,0037 gr/eqv. am SemTxvevaSi erT tona klinopti-

lolits SeuZlia gaaneitralos Ca-is kaTionebiT 760,0; Na-is kaTionebiT - 
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360,0 da  K-is kaTionebiT - 304,0 gr/eqv. wyalbadionebi (H+). sul jamSi 

1424,0 gr/eqv. H+ ioni.  

5 grami lomontitidan gamoleqili kaTionebis raodenoba iyo 

Semdegi: Ca - 0,0024;  Na - 0,0019 da K- 0,0022; sul 0,0065 grameqvivalenti. am 

SemTxvevaSi 1 tona lomontits SeuZlia gaaneitralos Ca-is kaTionebiT 

964,0; Na-is kaTionebiT 624,6 da K-is kaTionebiT 91,2 grameqvivalenti 

wyalbadionebi. sul jamSi 1680,0 grameqvivalenti wyalbadionebi. 

5 grami ntkilidan gamodevnili kaTionebis raodenoba iyo: Ca - 0,008;  

Na - 0,00033 da K - 0,00042; sul 0,00875 gr/eqv. am SemTxvevaSi erT tona 

ntkils SeuZlia gaaneitralos Ca-is kaTionebiT _ 32000,0;  Na-is 

kaTionebisT 132,0 da kaliumis kaTionebiT 168,0 gr/eqv H+ ionebi. sul 

jamSi 3500,0 gr/eqv H+ ioni.  

rogorc cxrili 17-dan Cans, yvelaze ufro Zlieri gamanei-

tralebeli Tvisebebi gaaCnia kirs. rogorc zemoT vTqviT, erT tona kirs 

SeuZlia 6800,0 gr/eqv. wyalbadionis ganeitraleba. Semdeg adgils ikavebs 

ntkili, romlis SesaZleblobebi 3500,0 gr/eqv. ganisazRvreba. Semdeg 

adgilzea lomontiti (1680,0 gr/eqv.) da bolos erT tona klinopti-

lolits SeuZlia 1424,0 gr/eqv. wyalbadionebis ganeitraleba.  

niadagis pH roca udris 4,2-s, maSin Cvens SemTxvevaSi niadagSi wyal-

badionebis gasaneitraleblad saWiroa sufTa kiri 50000,0:6800,0=8,8 t/haze. 

imave raodenobis wyalbadionebis gasaneitraleblad saWiroa klinopti-

loliti 60000,0:1424,0=42,1 t/haze, lomontiti 60000,0:1680,0=35,4 t/haze, xolo 

ntkili 60000,0;3500=17,16 t/ha. 

rogorc am masalidan Cans, 1 haze wyalbadionebis gasaneitra-

leblad sufTa kirTan SedarebiT saWiroa: klinoptiloliti 5-jer, 

lomontiti 4-jer, da ntkili 2-jer meti, Tumca Cvens mier gamocdili 

forovani masalebis daniSnuleba ar aris niadagis qimiuri melioracia 

(Tumca es RonisZiebac xorcieldeba), aramed maT sul sxva ekologiuri 

da agroteqnikuri datvirTva aqvT, rac mdgomareobs SemdegSi: (ix. 

cxrili 17). kirSi ZiriTadi maneitralebeli komponentia mxolod Ca. 

klinoptilolitSi ZiriTadi maneitralebeli aris, pirvel rigSi Ca, 

Semdeg Na da Semdeg K. lomontitis SemTxvevaSi ZiriTadi 

maneitralebelia pirvel rigSi Ca,  Na da bolos K. arCevanis SemTxvevaSi  
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cxrili 17. bunebrivi forovani masalebiT niadagis pH-is gamaneitralebeli Tvisebebis Seawavlis Sedegebi 
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Semcveloba 
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1t masa- 

liT H+ 

ionebis 

ganeitra- 

lebadi 
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tracia 

pH-is 

sruli ga- 
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raodenoba 

sul gasa- 

neitrale- 

beli H+ 

ionis 

raodenoba 

heqtarze 

pH=4,2 dros 

 

CaO 

 

Ca Na2O Na K2O K 

% gr/eqv gr/eqv % gr/eqv gr/eqv % gr/eqv gr/eqv gr/eqv gr/eqv t/ha gr/eqv 

 

kiri 

 

40,0 3400,0 6800,0 ------- -------- ---------- -------- -------- ----------- 3400,0 6800,0 8,8 60000,0 

 

klinopti- 

loliti 

 

4,5 380,0 760,0 2,15 180,0 360,0 1,4 152,0 304,0 712,0 1424,0 42,1 “ 

 

lomontiti 

 

5,67 482,0 964,0 3,73 312,3 624,6 0,42 45,6 91,2 840,0 1680,0 35,7 ~ 

 

ntkili 

 

18,9 1600,0 3200,0 0,8 66,0 132,0 0,8 84,0 168,0 1750,0 3500,0 17,1 ~ 
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upiratesoba klinoptilolits unda mivaniWoT, radgan klinopti-

lolitis STanTqmiT kompleqsSi gacilebiT metia mcenarisaTvis iseTi 

sasicocxlod aucilebeli elementebi, rogoricaa Ca da K. igive iTqmis 

ntkilis Sesaxebac. am SemTxvevaSi ntkilis mSTanTqav kompleqsSi Ca-s 

ukavia 91,4% ukavia, kaliums 4,8% da Na-s 3,8%. xolo Semdegi adgili 

ekuTvnis lomontits. amdenad, gamJavebiT gamowveuli niadagis 

ekologiuri disbalansis dasaregulireblad pirvel rigSi (kiris 

Semdeg) didi upiratesoba unda mieniWos ntkils, Semdeg 

klinoptilolits da bolos lomontits. 

Cvens mier zemoT ganxiluli sakiTxis praqtikuli ASemowmebis 

mizniT, movawyveT laboratoriuli cda, cxril 18-Si mocemuli sqemis 

mixedviT. aviReT 13 cali TiTo kg-is tevadobis Tixis WurWeli 

gaxvretili ZiriT da davnomreT, cdis sqemaSi mocemuli nomris 

Sesabamisad. TiToeul WurWelSi CavyareT mindvruli eqsperimentis 

sakontrolo I variantidan aRebuli 13 kg niadagidan TiTo kg da 

davumateT gamosacdeli mineralebi mimdevrobiT 2,5 gramidan dawyebuli 

10,0 gramamde da movrwyeT. pH-ze analizi CavatareT erTi Tvis Semdeg. 

niadagis reaqciaze bunebrivi forovani masalebis Cvens mier 

gamoyenebuli dozebis gavlenis Seswavlis Semajamebeli Sedegebi 

motanilia cxril 18-Si. cxrilis pirvel grafaSi motanilia bunebrivi 

forovani masalebis dozebi _ tonobiT heqtarze. meore grafaSi 

naCvenebia TiTo kg niadagSi Setanili komponentebi gr/kg-Si, mesame 

grafaSi naCvenebia sul wyalbadionebis (H+) SesaZlo (Teoriuli) 

raodenoba heqtarze (20 sm saxnav fenaSi), roca pH = 4,2-s, meoTxe grafaSi 

dafiqsirebulia 5, 10, 15, 20 tona qanis SetaniT faqtiurad 

ganeitralebuli wyalbadionebis raodenoba, mexuTe grafaSi naCvenebia 

wyalbadionebis naSTi ganeitralebis Semdeg da bolos meeqvse grafaSi 

naCvenebia pH-maCvenebeli KCl-is suspenziaSi. aRmoCnda, rom lomontitis 

dozis yoveli 5 toniT gazrda iwvevs wyalbadionebis Semcirebas 8400,0 

gr/eqvivalentiT, Sesabamisad mcirdeba niadagis mJavianoba (e.i. matulobs 

pH-is maCvenebeli neitralurisaken) 0,39 erTeuliT, da 20 tonis Setanis 

SemTxvevaSi pH 4,2-s navclad 5,76 erTeuls aRwevs. 
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cxrili 18. mJave nidagebis pH-is ganeitralebisaTvis bunebrivi ceoli-

Tis-lomontitisa da ntkilis gamoyenebis Seswavlis Sedegebi 
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H+ naSTi 

ganeitrale- 

bis Semdeg 

KCl-is 

suspen- 

ziaSi 

t/ha gr/eqv gr/eqv gr/eqv pH 

cdis I (sakontrolo) seria 

1 sakon. I niadagi usasuqo _ 60000,0 _ 60000,0 4,2 

2 

niadagi + sufTa kiri 

5,0 ~ 34000,0 26000,0 6,4 

3 10,0 ~ 6800,0 _ 8,0 

4 15,0 ~ _ _ _ 

5 20,0 ~ _ _ _ 

cdis II seria 

6 

niadagi + lomontiti 

5,0 ~ 8400,0 51600,0 4,59 

7 10,0 ~ 16800,0 43200,0 4,98 

8 15,0 ~ 25200,0 34800,0 5,37 

9 20,0 ~ 33600,0 26400,0 5,76 

cdis III seria 

10 

niadagi + ntkili 

5,0 ~ 17500,0 42500,0 5,02 

11 10,0 ~ 35000,0 25000,0 5,84 

12 15,0 ~ 52500,0 7500,0 6,66 

13 20,0 ~ 70000,0 _ 7,48 

 

ntkilis SemTxvevaSi es maCveneblebi ufro did diapazonSi icvleba. 

ase, magaliTad, 5 t/ha ntkilis Setanis dros neitraldeba 17500,0 

gr/eqvivalenti wyalbadioni, anu niadagis mJavianoba mcirdeba 0,82 

erTeuliT. ufro swored, pH maCvenebeli neitralurisken (7) matulobs 

0,82 erTeuliT da aRwevs 5,02 erTeuls. heqtarze 20 tona ntkilis Setanis 

SemTxvevaSi praqtikulad niadagis reaqcia scildeba neitralur niSnuls. 

aseTia am samuSaos Sesrulebis Sedegebi, romlebic Zalze sagulisxmoa 

agroekologiuri da agroqimiuri TvalsazrisiT.  
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mJave niadagebSi kiris an kiris Semcveli mineralebis dadebiTi 

zemoqmedebis meqanizmi dadgenilia da niadagSi iwvevs mTel rig 

cvlilebebs, rogoricaa: 

1. niadagis ares reaqciis Secvla da moZravi aluminis raodenobis 

Semcireba. 

2.  niadagis mSTanTqmel kompleqsSi arsebuli wyalbadionebis   ga-

moZeveba kalciumis ionebis mier, Sedegad izrdeba kalciumis ionebis 

raodenoba. 

3. niadagis mJave reaqciis pirobebSi aluminis xsnadoba maRalia. 

neitralurisken reaqciis Secvlis kvalobaze mcirdeba aluminis 

xsnadoba da reaqciis neitraluri niSnis dadgenis momentSi utoldeba 

nuls. 

4. kirmasalebis dozebis TandaTanobiT gadidebis da mJavianobis 

Semcirebis kvalobaze matulobs niadagis fuZeebiT maZRrobis xarisxi, 

STanmTqmeli da wyalxsnadi kalciumis raodenoba, rac udides gavlenas 

axdens niadagis Tvisebebisa da mcenaris kvebis pirobebis gaumjobesebaze.  

5. niadagis mSTanTqmel kompleqsSi wyalbadionebis kalciumis 

ionebiT Secvla iwvevs koloidebis koagulacias, ris gamoc umjobesdeba 

niadagis fizikuri Tvisebebi, wylisa da sahaero reJimi. 

6. kalciumis ionebi aqtiur humusTan SewebebiT warmoSobs wvril 

agregatebs, ris Sedegadac adgili aqvs niadagis struqturianobis 

gaumjobesebas. 

7. mJave nidagebSi kirmasalebis Semdeg organuli sasuqebis wesieri 

gamoyenebiT SesaZlebelia niadagis nayofierebis mniSvnelovani amaRleba. 

8. mJave niadagebSi kirmasalebis Setana sagrZnoblad aumjobesebs, 

miwaTmoqmedebis TvalsazrisiT, sasargeblo mikroorganizmebisa da 

amonifikatoruli baqteriebis cxovelmyofelobas, romlebic Slian 

organuli nivTierebebis SemadgenlobaSi Semaval cilovan azots da 

gadayavT is amoniakis formaSi, es ukanaskneli ki nitrifikaciis 

baqteriebis zemoqmedebiT gadadis jer azotovan da Semdeg ki azotmJavas 

SenaerTebSi. 

9. niadagSi kirmasalebis SetaniT mniSvnelovnad umjobesdeba 

nitrifikaciis baqteriebis cxovelmyofeloba. Sedegad mcenarisaTvis 

Znelad SesaTvisebeli azoti gardaiqmneba advilad SesaTvisebel formad. 
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10. kirmasalebis gamoyenebiT niadagSi sagrZnoblad izrdeba koJrisa 

da Tavisufali azotfiqsatori baqteriebis ricxovnoba da aqtivoba, 

mcirdeba sxva arasasargeblo mikroorganizmebis raodenoba [26]. 

11.  kirmasalebis SetaniT umjobesdeba sakvebi elementebis 

mobilizacia, umjobesdeba azotiT, fosforiTa da nacris elementebiT 

mcenaris kveba. es gamowveulia organuli nivTierebis SemadgenlobaSi 

Semavali fosforis mineralizaciiT da, meores mxriv, ares reaqciis 

Secvlis gamo rkinisa da aluminis fosfatebis kalciumis fosfatSi 

gadasvliT. yovelive amis gamo matulobs niadagSi mcenarisaTvis 

SesaTvisebeli moZravi fosforis raodenoba. 

rogorc vxedavT, mokirianebiT sagrZnoblad izrdeba 

adviladxsnadi P2O5-is raodenoba da umjobesdeba mcenaris fosforiT 

kveba. 

12. mJave niadagebis mokirianebiT kalciumis ionebis raodenobriv 

zrdas mcenaris zrda-ganviTarebisaTvis uaRresad didi mnisvneloba aqvs. 

kalciumi mcenaris sicocxlisaTvis aucilebeli elementia. 

       amdenad: mcenaris zrda-ganviTarebisaTvis kalciumi aucilebeli 

elementia. mravalricxovani cdebiTa da praqtikuli gamocdilebiT 

damtkicebulia, rom mJave niadagebis mokirianeba mniSvnelovnad zrdis 

sasoflo-sameurneo kulturebis mosavlianobas. 

 

IV.6. bunebrivi ceoliTis-lomontitis da ntkilis gavlena sacdeli 

niadagis STanTqmiT tevadobaze 

niadagis biologiuri aqtivobis gaZlierebis TvalsazrisiT Zalze 

mniSvnelovania niadagis STanTqmiTi tevadobis gazrda, rac ukavSirdeba 

mokirianebiT an sxva masalebis gamoyenebiT niadagis pH-is ganeitralebis 

procesebs. 

gedroicis mixedviT, `niadagis STanTqmiTi tevadoba aris misi 

unari daakavos xsnad mdgomareobaSi myofi naerTebi an maTi nawili, 

agreTve mineraluri da organuli naerTebis koloidurad gamtveriane-

buli nawilakebi, cocxali mikroorganizmebi da uxeSi suspenziebi.~ [166]. 

niadagis mSTanTqavi kompleqsi zogierT niadagebSi Seadgens maTi 

wonis 75%-s, xolo sxvaSi SeiZleba Seadgendes ramdenime procents an 

procentis meaTed nawilsac ki [67]. 
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yvelaze dabali STanTqmiTi tevadoba aqvs ewer niadagebs, yvelaze 

maRali ki Savmiwebs. pirvelSi is ganpirobebulia niadagis mineraluri 

nawiliT, meoreSi ki metwilad organuli nawiliT [59]. 

arsebobs niadagis STanTqmiTunarianobis 5 saxe: 1. meqanikuri, 2. 

fizikuri (adsorbcia), 3. fizikur-qimiuri anu gacvliTi (gacvliTi 

adsorbcia), 4. qimiuri da 5) biologiuri [59]. rogorc avRniSneT, yvela es 

saxeebi mTlianobaSi warmoadgenen niadagis STanTqmiT tevadobas. 

bunebrivi ceoliTebis Setana niadagebSi, romelTac aqvT maRali 

STanTqmiTi tevadoba (anu nayofier niadagebSi), ver gamoiwvevs 

cvlilebebs am mimarTulebiT, magram, piriqiT, bunebriv ceoliTebs Tu 

SevitanT niadagebSi, romelTac aqvT dabali STanTqmiTi tevadoba, ra 

Tqma unda, isini gamoiwveven STanTqmiTi kompleqsis tevadobis gazrdas 

da masTan dakavSirebul mniSvnelovan cvlilebebs. 

sacdeli niadagis STanTqmiTi tevadoba laboratoriulad 

Seswavlil iqna gedroicis universaluri meTodiT, romelic gulisxmobs 

niadagis natriumiT gajerebas da Semdeg mis gamoleqvas kalciumiT [86]. 

aRmoCnda, rom sacdeli niadagis STanTqmiTi tevadoba tolia 7,45 

milieqvivalentis 100 gr niadagSi. eqsperimentiT dadgenilia, rom 

klinoptilolitis STanTqmiTi tevadoba, formaldehidis meTodiT 

amiakuri azotis gansazRvraSi SesaZlo cdomilebis gaTvaliswinebiT, 

SeiZleba Seadgendes 1,65 mgr eqvivalents gramSi [54]. es maCvenebeli Cven 

miviReT im sidided, romelic mogvcems saSualebas gamovTvaloT 

parametri, romliTac gaizrdeba sacdeli niadagis STanTqmiTi tevadoba. 

am SemTxvevaSi 1 tona klinoptilolitis (klinoptiloliti yvelgan aRe-

bulia etalonad) STanTqmiTi tevadoba udris 165,0 miligr/eqvivalents, 

xolo 5 tonisa 8 250 000,0 mgr/eqv, romelic 30 sm-iani saxnavi fenis mqone 

1 heqtari niadagis STanTqmiT tevadobas gazrdis 3,7%-iT. Tu erT 

heqtarze SevitanT 20 tona klinoptilolits, sacdeli niadagis 

STanTqmiTi tevadoba gaizrdeba 14,8%-iT (cxrili 19). es Zalze mniSvne-

lovani maCvenebelia.  

analogiurad SeviswavleT lomontitis da ntkilis STanTqmiTi 

tevadobis maCveneblebi da aRmoCnda, rom lomontitis STanTqmiTi 

tevadoba metia, xolo ntkilisa naklebia, klinoptilolitis STanTqmiT  
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cxrili 19. bunebrivi ceoliTebis da ntkilis gavlena niadagis 

STanTqmiT tevadobaze 

 

va
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 #
#
 

v a r i a n t e b i 

Sesa- 

tani 

dozebi 

STanTqmiTi tevadoba 
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T
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i 
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d
o
b
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100,0, 

gramSi 

erT 

tonaSi 
variantze 

1 ha-ze 

(3000 tona) 

t/ha mg/eqv mg/eqv mg/eqv mg/eqv % 

cdis I (sakontrolo) seria 

1 sakontr. I niadagi usasuqo 3000.0 7,45 74500,0 - 223500000,0 0,0 

2 sakontr. II niadagi + NPK ~ ~ ~ ~ ~ ~ 

cdis II seria _ klinoptiloliti 

3 

niadagi + klinoptiloliti 

3000+5 165,0 1650000,0 8250000,0 231750000,0 3,7 

4 3000+10 ~ ~ 16500000,0 240000000,0 7,4 

5 3000+15 ~ ~ 24750000,0 248250000,0 11,1 

6 3000+20 ~ ~ 33000000,0 256500000,0 14,8 

cdis III seria – filifsiti 

7 

niadagi + lomontiti 

3000+5 187,0 1870000,0 9750000,0 233250000,0 4,4 

8 3000+10 ~ ~ 18700000,0 242200000,0 8,4 

9 3000+15 ~ ~ 28050000,0 251550000,0 12,6 

10 3000+20 ~ ~ 37400000,0 260900000,0 16,7 

cdis IV seria _ ntkili 

11 

niadagi + ntkili 

3000+5 118,0 1180000,0 5900000,0 223400000,0 2,6 

12 3000+10 ~ ~ 11800000,0 235300000,0 5,3 

13 3000+15 ~ ~ 17700000,0 241200000,0 7,9 

14 3000+20 ~ ~ 23600000,0 247100000,0 10,6 

 

ganmarteba: cifri – `3000,0 t/ha~ (pirveli sakontrolo varianti grafa 

meore) aris 30 siani saxnavi fenis mqone 1 heqtari farTobis 

niadagis wona. mas emateba (3000+5 da a.S.) Sesatani minera-

lebis wona.  
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tevadobaze. analizis Sedegebi motanilia cxril 19-Si, saidanac Cans, 

rom imave dozebiT lomontitis gamoyenebis SemTxvevaSi, Sesabamisad es 

maCvenebeli tolia 4,4 da 16,7%-s, ntkilis Setanis dros ki _ 2,6 da 10,6%. 

amgvarad: bunebrivi ceoliTisa da ntkilis gavleniT niadagis 

STanTqmiTi tevadobis zrda aZlierebs niadagis xsnarSi moxvedrili 

sasargeblo Tu mavne nivTierebebis adsorbcias da maTi niadagis 

struqturul erTeulebze Sekavebis gaxangrZlivebas anu xels uwyobs 

sakvebi nivTierebebis da damabinZurebeli reagentebis mobilizacias da 

maTi migraciis gaxangrZlivebas droSi da sivrceSi. amdenad yalibdeba 

bunebrivi ceoliTebis da maT bazaze Seqmnili organul-ceoliTuri 

sasuqebis xangrZlivmoqmedebis meqanizmi. aRniSnuli meqanizmiT 

regulirdeba (xangrZlivdeba) ara marto mineraluri sasuqebis moqmedeba, 

aramed niadagSi moxvedrili damabinZurebeli nivTierebebis hidrolizisa 

da migraciis procesebi garemomcvel aresa da mcenareSi, rasac metad 

didi praqtikuli mniSvneloba aqvs niadagSi ekologiuri wonasworobis 

damyarebis saqmeSi. 

 

IV.7. organuli sasuqebiT garemos dabinZurebis aRkveTa bunebrivi 

ceoliTis-lomontitis da ntkilis gamoyenebiT 

 

cxovelisa da frinvelis eskrementi Seicavs didi raodenobiT, 

gansakuTrebiT advilad xrwnad, organul nivTierebebs, fosfors, 

kaliums, azotsa da mraval sxva mikroelements, ris gamoc mas uZvelesi 

droidan Tvlian Zvirfas sasuqad. 

fermidan gamotanis wesTan (sveli da mSrali wesi) dakavSirebiT, 

masSi sakvebi nivTierebebis Semcveloba did diapazonSi meryeobs. 

danakargebi ki (CarecxviT, aqroladobiT da sxva) garemos dabinZurebis 

pirveladi kerebia. aqedan gamomdinare, cxovelTa sadgomebis gawmendis, 

cxovelTa sadgomebSi sanitaruli normebis dacvisa da garemos 

dabinZurebis Tavidan acilebis yvelaze ufro realuri pirobaa maTi 

(axali nakelis) sasuqad sistematiuri, yoveldRiuri gadamuSaveba da 

gamoyeneba. 
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msoflios mowinave qveynebSi: amerikis SeerTebul StatebSi 630 

milioni tona nakeli, mTeli wliuri maragis 50% mzaddeba daxurul 

SenobebSi, germaniaSi 200 milioni tona, rumineTSi 97 milioni tona [18]. 

eskrementebis raodenoba, maTi qimiuri Sedgeniloba, narecxi 

wylebis moculoba damokidebulia cxovelis saxeobaze, jiSze da 

zomebze, produqciis tipze, kategoriaze, kvebis reJimze da saerTod 

fermis eqsploataciis xasiaTze. 

sayovelTaod cnobilia, rom cxovelis eskrementis sasuqad 

gamoyeneba zrdis sasoflo-sameurneo kulturebis mosavlianobas, 

inarCunebs da aumjobesebs niadagis nayofierebas, qmnis ekologiurad 

sufTa produqtebis miRebis SesaZleblobas. imis gamo, rom niadagis 

cocxali organizmebi nakelis organul nivTierebebs gardaqmnian 

humusad, am gardaqmnis dros gamonTavisuflebuli sakvebi nivTierebebi 

TandaTanobiT, nakelis organuli nawilis mineralizaciis kvalobaze 

miewodeba mcenares. amave dros stabilurad umjobesdeba niadagis 

fizikuri, qimiuri da biologiuri Tvisebebi, xolo nakelis 

araracionalurad gamoyenebis SemTxvevaSi diddeba sakvebi elementebis 

koncentracia, niadagis saxnav fenaSi warmoiqmneba Canadeni xsnarebi, 

romelTa saSualebiT sakvebi elementebi da paTogenebi xvdebian 

mdinareebSi, tbebSi, sxvadasxva wyalsacavebSi, rac yovlad dauSvebelia 

wylis didi masivebis mosalodneli dabinZurebis gamo. 

niadagSi Setanili nakeli mcenaris fesvTa sistemisa da 

mikroorganizmebis zemoqmedebiT ixrwneba, ris gamoc nakelis Warbi 

raodenobiT Setanis SemTxvevaSi, saqme gvaqvs nakelis gardaqmnis 

meqanizmis darRvevasTan, romelic yvela SemTxvevaSi auaresebs niadagis 

bunebriv Tvisebebs _ wyalgamtarobas, tentevadobas, cvlis Jangbadis 

Semcvelobas da Sesabamisad niadagis nayofierebas. nakelSi Semaval 

sakveb elementebTan (NPK) erTad niadagSi SeiZleba moxvdnen sxva 

SenaerTebi da dagrovdnen toqsikur koncentraciamde, romlebic 

uaryofiT gavlenas axdens rogorc niadagis, ise mcenaris 

cxovelmyofelobaze. 

cxovelTa eskrementebi warmoadgenen cxovelTa sxvadasxva 

paTogenebis matareblebs, romelic, SesaZloa, raime gziT gadavides 
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adamianze. yvela es motanili faqtorebi SesaZlebelia iyos niadagis 

gamWuWyianebeli reagentebi. 

niadagSi normaze (45-50t/ha) zeviT cxovelTa eskrementebis Setana 

arasasurvelad moqmedebs niadagis nayofierebaze, mikroorganizmebis 

cxovelmyofelobaze da mcenareze. am SemTxvevaSi niadagSi warmoiqmneba 

xsnadi marilebis siWarbe, romlebsac SeuZliaT gamoiwvion mcenareTa 

zrdis SeCereba, es marilebi Tan Cairecxebian gruntis wylebSi da 

abinZureben mas. nakelTan erTad niadagSi xvdeba spilenZi, dariSxani, 

romlebic zogierTi daavadebis sawinaaRmdegod da zrdis stimulaciis 

mizniT emateba frinvelis an cxovelis sakvebs. niadagSi warmoqmnili 

Warbi raodenobis nitratebma SeiZleba niadagis profilidan ganicadon 

migracia gruntis wylebSi, mosuli Warbi naleqebis da eroziis procesSi 

zedapiruli wylebis gavleniT. `Tu yovelwliurad niadagidan Cairecxeba 

180-dan 250 litri m2-ze wyali, maSin nitratebi aRweven gruntis wylebSi 

30 metris siRrmeze [18]. gansakuTrebiT Carecxvis albaToba metia qviSnar 

niadagebze, romlebic xasiaTdebian maRali wyalgamtarobiT da dabali 

kaTionuri cvliT. gruntis wylebSi nitratebis Semcveloba 500-600 mg/kg 

farglebSi Warbia, xolo sasmel wyalSi is ar unda aRematebodes 10 

mg/litrSi.  

niadagSi sakvebi elementebis Semcvelobis balansis darRveva iwvevs 

mcenareSi nivTierebaTa cvlis moSlas [20]. sakveb kulturebSi 

nivTierebaTa cvlis moSla Tavis mxriv gavlenas axdens im cxovelebze, 

romlebic ikvebebian aRniSnuli sakvebiT. sakvebi, nitratebis maRali 

SemcvelobiT (0,21-0,48%), SeiZleba iyos mavne cxovelebisaTvis. ase, 

magaliTad, saZovarze Tu SevitanT didi raodenobiT (50 tonaze meti) 

nakels, SesaZlebelia daqveiTdes cxovelTa sisxlSi magniumis 

Semcveloba makeobisa da laqtaciis periodSi, rac  cud gavlenas axdens 

cxovelis janmrTelobaze da produqtiulobaze. es aixsneba imiT, rom 

`niadagSi Warbi azotis (NO3 - N) arsebobis SemTxvevaSi stimulirdeba 

mcenaris mier kaliumis STanTqma, magram sustia kalciumisa da magniumis 

aTviseba, es iwvevs magniumis (Mg) ukmarisobas~ (18). analogiuri procesi 

SeiZleba ganviTardes silosSi nitratis toqsikuri koncentraciis dros. 
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mcenareSi nitratebis Warbi SemcvelobiT zaraldebian ara marto 

cxovelebi, aramed adamianebic, romlebic nedli saxiT Rebuloben 

sxvadasxva mcenareul sakvebs da gansakuTrebiT mxaleul-mwvanileul 

bostneuls. am SemTxvevaSi mcenareuli organizmSi azotis mJavaze 

meoradi aminebis moqmedebiT formirdeba nitrozamini _ nivTiereba 

maRali kancerogenuli da mutaciuri potencialiT. am faqts aqvs Zalze 

seriozuli mniSvneloba, radgan m.S. zogierTi, sasoflo-sameurneo 

produqti Sedis bavSvebis kvebis racionSi, romlebic Zalze mgrZnobiare 

arian nitratebis siWarbis mimarT. 

dadgenilia, rom cxovels Tu kvebaven nitratebis maRali 

Semcvelobis mqone TiviT an sxva sakvebiT, maSin mecxoveleobis 

produqtebic Seicaven Warbi raodenobiT nitratebs. nakelis SetaniT, 

roca niadagi uzrunvelyofilia azotiT, maSin kaliumiTa da fosforiT 

uzrunvelyofac miiRweva, magram Tu Setanili fosforis raodenoba metia 

normaze, is toqsikuri ar aris da mcenares ar avnebs. xolo nakelis 

gziT Setanili kaliumisa da natriumis Warbi marilebi iwveven xsnadi 

marilebis Semcvelobis matebas, niadagis struqturis daSlas, mosavlis 

Semcirebas. 

niadagSi cxovelis eskrementebis Setana iwvevs moZravi cinkis, 

rkinis, xandisxan spilenZisa da magniumis momatebasac. SeimCneva 

dariSxanis dagrovebis tendenciac, magram maTi naerTebi did rols ar 

TamaSoben mcenaris cxovelmyofelobaSi, mdgradi arian da advilad ar 

irecxebian niadagidan [57].  

saqonlis eskrementis niadagis gasapativeblad gamoyenebis 

SemTxvevaSi aucilebelia gaviTvaliswinoT, Tu romel geografiul 

ganedSi Segvaqvs (ariduli, teniani, civi, Tbili zonebi), mimdebare 

miwebis gamoyenebis xasiaTi, reliefi, rwyvis xasiaTi, naleqebis 

raodenoba da niadagis melioraciisa da dacvis RonisZiebebi. 

eskrementebi Setanil unda iqnas agronomiuli dozis dacviT anu 

unda iqnes Setanili iseTi doza, romelic uzrunvelyofs optimaluri da 

xarisxovani mosavlis miRebas da erTdroulad niadagis produqtiulobis 

zrdas. 
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cxovelis eskrementis niadagSi Setanis doza unda ganisazRvros 

mcenaris mier azotze moTxovnilebiT, niadagSi arsebuli maragiT, 

azotis danakargebis, atmosferoSi aqroladobis, gamotutvis da 

denitrifikaciis mxedvelobaSi miRebiT. 

azoti aris mniSvnelovani da amave dros moZravi elementi, romlis 

SemcvelobiT ganisazRvreba niadagis da wylis dabinZureba. azoti 

iTvleba cxovelis eskrementis ZiriTad komponentad, romliTac unda 

ganisazRvros eskrementis Setanis zRvrulad dasaSvebi norma.  

niadagSi azotisa da sxva marilebis Semcvelobis done amJamad aris 

eskrementebis niadagSi Setanis dozis ganmsazRvreli ZiriTadi 

kriteriumi.  

amJamad niadagis nayofierebis aRsadgenad avstraliaSi farTod 

inergeba e.w. miwaTmoqmedebis biodinamiuri meTodi, romlis ZiriTadi 

amocanaa nakelis gamoyenebiT niadagis struqturis aRdgena, risTvisac 

miwaTmoqmedebis biodinamiuri meTodis avtori avstralieli fermeri 

aleqsi podolnicki amzadebs e.w. `xsnar-500~-s. es aris Cveulebrivi 

nakelis komposti, romelSic humusi koloidad iqceva. (tipiuri 

koloidebia: Jele, yveli, karaqi da sxva).  `xsnar-500~-is niadagSi Setanis 

SemTxvevaSi, niadagidan mcenare wyals calke iTvisebs da koloididan 

sakveb nivTierebebs calke. mcenaris kvebis aseT pirobebSi mcenare 

koloididan iRebs imden sakvebs, ramdenic mas sWirdeba, wyalic 

SeiTviseba saWiro raodenobiT. amrigad, am SemTxvevaSi adgili aqvs 

mcenaris bunebrivad normirebul kvebas. mineraluri sasuqebis 

gamoyenebis pirobebSi ki sasuqi ixsneba wyalSi da mcenarec sakveb 

nivTierebebs wyalTan erTad SeiTvisebs. am SemTxvevaSi niadagis xsnaris 

koncentraciaze damokidebulebiT wylis erTidaimave raodenobis 

Sesrutvis SemTxvevaSi SesaZlebelia sasuqebis sxvadasxva raodenoba 

SeiTvisos da wylisa da sakvebi elementebis balansi rom ar dairRves, 

mcenare iZulebulia, zedmeti wyali aiTvisos, rac iwvevs mcenareze didi 

da susti agebulebis foTlebis warmoSobas. aseTi mcenareebis nayofi 

xasiaTdeba dabali gemuri TvisebebiT da xarisxiT, amasTan saxifaToa 

maTi sakvebad gamoyeneba nitratebis maRali Semcvelobis gamo.  
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mcenaris mineraluri sasuqebiT kvebis SemTxvevaSi, praqtikulad 

saqme gvaqvs mcenaris kvebis hidroponikul meTodTan. am SemTxvevaSi 

mcenare iZulebulia Tavi `irCinos~ wyalSi gaxsnili sakvebi elementebiT, 

e.i. irRveva is bunebrivi urTierToba niadagsa da mcenares Soris, 

romelic aTaswleulebis manZilze Camoyalibda. 

daaxloebiT aseTive xasiaTisaa wyalSi gaxsnili axali nakeliT 

(wunwuxiT) mcenareTa gamokveba, romelsac mimarTavda miwaTmoqmedi yvela 

SemTxvevaSi, roca surda mieRo swrafi da TvalsaCino efeqti, magram Tu 

wunwuxi gamoyenebul iqna didi raodenobiT, SeiZleba gamoiwvios garemos 

ekologiuri dabinZureba. am mxriv yvelaze ufro saSiSia is garemo 

(fermispira nakveTebi), sadac didi raodenobiT grovdeba axali nakeli 

da mas yoveldRiurad emateba nakelis axal-axali ulufa, rac ar iZleva 

Zveli nakelis fermentaciis damTavrebis saSualebas, amis gamo 

praqtikulad es procesebi daumTavrebelia da didia misi, rogorc 

garemos damabinZurebeli reagentis mniSvneloba. motanili magaliTebic 

sakmarisia imisaTvis, rom naTeli gaxdes, Tu raoden mZime ekologiuri 

Sedegebi moaqvs mecxoveleobisa da mefrinveleobis sadgomebis narecxi 

wylebis, wunwuxis, nakelis fermispira garemoSi dagrovebas da 

gamouyeneblobas.  aqedan gamomdinare, mecxoveleobisa da mefrinveleobis 

eskrementebiT garemos dabinZurebis Tavidan acileba SesaZlebelia maTi 

yoveldRiuri gadamuSavebiT da sasuqad gamoyenebiT. rogorc am naSromis 

81 gverdze avRniSneT, weliwadSi aSS 630 milioni tona cxovelis 

eskrementis mTeli moculobis daaxloebiT 50% muSavdeba daxurul 

SenobaSi, germaniis federaciul respublikaSi 200 milioni tona, 

rumineTSi 97 milioni tona. es metyvelebs imaze, rom mowinave qveynebi 

racionalurad iyeneben am daufasebel simdidres. amdenad Cveni kvlevis 

mizania, gansakuTrebuli adsorbciuli Tvisebebis mqone mineralis 

`ceoliTis~ meSveobiT davamuSaoT cxovelis eskrementi da fermis sxva 

organuli narCenebi imdagvarad, rom SesaZlebeli iyos CvenTanac 

saqarTveloSi, sanam Cveni niadagebi mTlianad mwyobridan ar gamosula, 

avstralieli fermerebis msgavsad, biodinamiuri miwaTmoqmedebis 

danergva. 
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saqarTveloSi amJamad msxvili kompleqsebi da fermebi TiTqmis ar 

arseboben. amdenad Cven SegviZlia vimsjeloT mxolod ojaxur 

(fermerul) mefrinveleobaze da mecxoveleobaze. aqedan gamomdinare, 

Cveni Semdgomi gaTvlebi Seexeba fermerul da wvril glexur 

meurneobebs. mogexsenebaT, rom wvril glexur (fermerul) meurneobaSi 

cxovelis da frinvelis santhigienur momsaxurebaze wyali sruliad ar 

ixarjeba an ixarjeba umniSvnelo raodenobiT. aq danergilia cxovelisa 

da frinvelis sadgomis gawmenda-gasufTaveba mSrali wesiT, amis gamo 

miRebuli nakeli sqeli konsistenciisaa. masSi tenis saSualo 

Semcveloba ar aRemateba 70-75%-s. glexebi (fermerebi) mTeli wlis 

ganmavlobaSi nakels agroveben mSral sanakeleebSi. 1-2 weliwadi 

elodebian mis fermentacias (gadawvas) da Semdeg iyeneben niadagis 

gasanoyiereblad, magram aseTi procesi xangrZliv dros moiTxovs da 

nakelidan sakvebi elementebis danakargic didia. `qaTmis axali nakeli, 

rogorc wesi, ar Seicavs azotis aqrolad formebs, magram Senaxvis dros 

xurdeba (iwyeba fermentacia) da Sardovanas amiakur SenaerTebad 

energiuli gardaqmnis gamo, azotis amiakuri SenaerTebi ikargeba. aseTi 

Senaxvis dros azotis danakargebi 1,5-2,0 TveSi SeiZleba iyos 30-60%, 

nakelSi misi saerTo Semcvelobidan. es danakargebi ukvalod ar qreba 

bunebaSi, isini warmoadgenen garemos dabinZurebis pirvelad seriozul 

kerebs, rac SeiZleba aRikveTos, Tu axal nakels SevurevT torfs, 

neSompalas da sxva masalebs [109].  am mxriv Zalze perspeqtiulia 

bunebrivi ceoliTebis (klinoptiloliti, lomontiti, filifsiti) da 

ntkilis gamoyeneba. frinvelis da Roris nakelis aradamakmayofilebeli 

fizikur-meqanikuri Tvisebebis (maRali tenianoba, blant-plastikuri 

konstitencia, mkveTri cudi suni) gamo Zneldeba maTi Senaxva, 

transportireba da nakveTebSi Setana [126].  

fermerul (glexur) meurneobaSi yavT cxovelisa da frinvelis 

TiTqmis yvela saxe. es meurneobebi ar arian specializirebulni erTi 

saxis produqciis warmoebaze, amitom maT gaaCniaT sxvadasxva saxis 

(saqonlis, Roris, frinvelis  da sxva) nakelis nakrebi, romelsac 

agroveben wlis ganmavlobaSi yvelas erTad erT sanakeleSi. aseTi 

nakelis qimiuri Sedgeniloba motanilia cxril 20-Si. aqedan gamomdinare 
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maTi gadamuSavebac da gamoyenebac unda moxdes erTi teqnologiiT. 

magaliTad aviRoT erTi saojaxo ferma, sadac yavT 5 pirobiTi suli 

saqoneli, 3 pirobiTi Rori, 50 frTa pirobiTi frinveli, dRe-RameSi 5 

pirobiTi saqonlisagan SeiZleba dagrovdes 125 kg usafeno nakeli, 3 

pirobiTi Rorisgan 5,1 kg, 50 frTa frinvelisagan 7,5kg. sul dRe-RameSi 

SeiZleba dagrovdes 138-140 kg, rac weliwadSi Seadgens 5,0-5,2 tonas. Tu 

amas daemateba qveSsafenis saxiT an pirdapir sanakeleSi 5-5,2 tona 

ceoliTis an ntkilis fqvili, komls garantirebulad eqneba 10 tona 

Zvirfasi organul-mineraluri sasuqi, romelic gaanoyierebs (25 t/ha-ze 

normiT Setanis SemTxvevaSi) 0,35 ha fizikur heqtars. mxedvelobaSi Tu 

miviRebT am sasuqis 3 wlian xangrZlivmoqmedebas, maSin ganoyierebuli 

iqneba 1 pirobiTi heqtari. vTqvaT, qveyanaSi 400 aTasi glexuri 

(fermeruli) meurneobaa, maSin qveynis masStabiT saqme gveqneba 4 milioni 

tona organuli sasuqis gadamuSavebasa da gamoyenebasTan.  

es Zalzed mniSvnelovania Cveni qveynis soflis meurneobisaTvis 

rogorc ekologiuri, ise agronomiuli TvalsazrisiT.  

IV.7.1. organul-ceoliTuri sasuqi - `ceonaki~. mcenareTa kvebis 

ZiriTadi elementebia azoti, fosfori da kaliumi, romlebic bunebrivad 

miewodeba mcenares niadagis organuli nawilis mineralizaciis gziT, 

magram metwilad sasurveli raodenobis da xarisxis mqone mosavlis 

misaRebad, aRniSnuli nivTierebebis niadagSi arsebuli bunebrivi maragi 

sakmarisi ar aris. am SemTxvevaSi adamianebi mimarTaven niadagis 

ganoyierebas. pirveli sasuqi dedamiwaze, romelic adamianma gamoiyena, 

iyo nakeli, magram arc es aRmoCnda sakmarisi dasaxuli miznebis 

misaRwevad. maSin gamoigones sxvadasxva saxis mineraluri sasuqebi, 

romlebmac didi roli Seasrules msoflio masStabiT sakvebi 

produqtebis sasurveli maragis Seqmnis TvalsazrisiT. magram amiT 

problema mcenareTa kvebis Sesaxeb sabolood mainc ar gadawyda, radgan 

mxolod mineraluri sasuqebiT miRebuli efeqti ekologiuri, ekonomiuri 

da sameurneo TvalsazrisiT misaRebi ar aRmoCnda. amdenad nakeli 

Seucvlelia dResac, magram adamianis xelT arsebuli nakelis maragi 

aSkarad arasakmarisia. amitom saWiroa gavamravloT (gavabevroT) is 
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sxvadasxva xerxebiT, mineralur da organul masalebTan SereviT, 

dakompostebiT da sxva. sasuqze moTxovnilebis masStabebi imdenad didia, 

rom mecnierebi iZulebulni arian gaaaqtiuron kvleva am mimarTulebiT 

da aRniSnuli miznis misaRwevad gamoiyenon bunebaSi arsebuli sxvadasxva 

mineralebis udidesi maragebi, gaaumjobeson isini, mianiWon maT saasuqis 

Tvisebebi da farTod gamoiyenon miwaTmoqmedebaSi. dReisTvis aseT 

xerxad miCneulia bunebrivi ceoliTebis modificireba sxvadasxva 

nivTierebebiT, magaliTad miRebulia azot-fosforSemcveli 

klinoptiloliti [76], analcimis amonizirebuli forma [78] da sxva.  

bunebrivi forovani masalebis (bunebrivi ceoliTebi, ntkili da sxva) 

modificirebis erT-erTi saxea maTi organul narCenebSi (saqonlis, 

frinvelis, Roris axal nakelSi, wunwuxSi, fermis narecx wylebSi) 

damuSaveba da sasuqad gamoyeneba. miRebul produqts (sasuqs) ceonaki 

ewoda [100,217]. ceonaki flobs yvela im dadebiT Tvisebebs, rac ceoliTs 

da axal nakels gaaCnia cal-calke. ufro metic, ceoliTi xsnis axali 

nakelis yvela uaryofiT Tvisebas (webvadoba, myrali suni, maRali 

tenianoba da sxva) da miiReba advilad gamosayenebeli, nakelis susti 

suniT, mSrali, fxvieri sasuqi `ceonaki~ [30,100], romlis damzadeba da 

gamoyeneba yvela glexur (fermul) meurneobaSi SeiZleba yovelgvari 

garTulebebis gareSe, visac gaaCnia axali nakeli, wunwuxi da romelime 

saxis ceoliTi.  

sxvadasxva saxis axali nakelis nazavze momzadebuli ceonakis ori 

sxvadasxva saxis (damzadebuli lomontitze da ntkilze) qimiuri 

Sedgeniloba motanilia cxril 20-Si, saidanac Cans, rom sxvadasxva saxis 

axali nakelis nazaviT bunebrivi forovani masalebis modificirebis 

SemTxvevaSi mniSvnelovnad izrdeba miRebuli produqciis (ceonakis) 

qimiuri Sedgeniloba da Sesabamisad niadagis gamanoyierebeli Tvisebebi. 

ase, magaliTad: axali nakelis nazavi Seicavs 9 sxvadasxva nivTierebas 

Jangeulis saxiT, lomontiti ki _ 12-s, `ceonaki lomontitze~ ki Seicavs 

15 sxvadasxva nivTierebas Jangeulis saxiT. es faqti miuTiTebs imaze, rom 

miRebul produqtSi (ceonakSi) mniSvnlovnad gaZlierebulia niadagis 

gamanoyierebeli Tvisebebi.  
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cxrili 20. sxvadasxva saxis axali nakelis nazavze damzadebuli 

`ceonakis~, cdaSi gamoyenebuli modifikaciebis qimiuri 

Sedgeniloba woniT procentebSi (%%)        

 

mSrali 

nivTi- 

ereba 

N P2O5 K2O CaO SiO2 Al2O3 Fe2O3 SO4 SO3 MnO MgO Na2O TiO2 H2O 

 
sxvadasxva saxis axali nakelis nazavi 

 

26,77 0,62 0,51 0,34 0,54 - - - 0,064 0,06 0,1 0,098 - - 73,23 

 
lomontiti _ diagenetikuri 

 

91,7 - 0,32 0,42 5,67 62,75 14,45 2,32 - - 0,04 1,32 3,73 0,31 8,32 

 
ceonaki _ lomontitze 

 

59,2 0,31 0,42 0,38 3,11 31,4 7,23 1,16 0,032 0,03 0,07 0,71 1,87 0,16 40,78 

 
ntkili (мергель) 

 

92,1 - 0,09 0,8 18,9 48,4 4,42 2,6 0,18 - 0,43 0,65 0,8 0,19 7,9 

 
ceonaki _ ntkilze 

 

59,4 0,31 0,3 0,57 9,72 24,2 2,21 1,3 0,12 0,03 0,27 0,37 0,4 0,095 40,57 

 

IV.7.2. ceonakis damzadebis teqnologia saojaxo pirobebSi _ 

sruliad martivi procesia. ceonakis misaRebad bunebrivi forovani 

masalebis axali nakeliT da sxva organuli narCenebiT modificireba 

SesaZlebelia soflis yvela ojaxSi, visac yavs Sinauri frinvelebisa da 

cxovelebis garkveuli raodenoba da aqvs saojaxo fermebi, 

safrinveleebi da sanakeleebi. am mizniT ojaxis pirutyvis da frinvelis 

suladobis gaTvaliswinebiT unda Semoizidos imdeni ceoliTi dRe-

RameSi dasaxarjad, ramdenic magari gamonayofi (ganavali) gamodis 

fermidan dRe-RameSi. Tu ferma sufTavdeba yoveldRiurad da pirutyvi 

bagur kvebazea (gansakuTrebiT zamTris TveebSi), maSin daefinebaT 
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ceoliTi sulze dRe-Ramis norma, Tu dRe saqoneli gayavT fermidan, 

maSin naxevari norma da a.S. aseTnairad ceoliTSereuli axali nakeli 

iyreba sanakeleSi dasagroveblad an SeiZleba pirdapir nakveTSi Setana, 

Semdgomi yovelgvari fermentaciis gareSe. frinvelis iatakze gamozrdis 

SemTxvevaSi SeiZleba ceoliTis dafena 10 sm-is sisqiT 1 m2 iatakze da 

masze wiwilebis dasma 70 dRiT. 70 dRis asakis Sesrulebis Semdeg 

frinveli gayavT sarealizaciod, xolo sadgomidan gamotanili ceoliT-

narevi nakeli (bioorganuli sasuqi  _ ceonaki) mzad aris gamosayeneb-

lad. 1:1-Tan proporciiT ceoliTi unda Caefinos sapirfareSoebis 

ormoebs, sanakeleebs (Tu sufTa nakeli iyreba) da sxva. Tu aseTi 

teqnologia dainergeba qveynis masStabiT, maSin Cveni qveynis soflebSi 

damyardeba SesaniSnavi sanitaruli da higienuri wesrigi. mniSvnelovnad 

gaumjobesdeba qveynis saerTo ekologiuri situacia.  

 

IV.8. bunebrivi ceoliTis – lomontitis da ntkilis gamoyenebiT 

niadagSi mZime metalebiT da pesticidebiT gamowveuli 

agroekologiuri darRvevebis ganeitralebis SesaZlebloba 

niadagi warmoadgens erT-erT umniSvnelovanes obieqts garemoSi. 

niadagebi Sedgenilobis mixedviT metad mravalferovania. is Seicavs 

mineralebs, organul nivTierebebs, haers, wyals, mravalferovan 

mikroorganizmebs, sokoebs, baqteriebs da sxva. niadagSi mimdinareobs 

urTulesi fizikur-qimiuri da biologiuri procesebi. erTi wyeba 

mikroorganizmebi Jangaven naxSirorJangs, meoreni Slian mdgrad 

inseqticidebs da a.S. wylisa da haerisagan gansxvavebiT, sadac 

intensiurad mimdinareobs mavne minarevebisgan TviTgawmendis procesi, 

niadagSi aseTi procesi warmodgenilia naklebi intensiobiT. garda amisa, 

zogierTi elementi kerZod, mZime metalebi mtkiced sorbirdebian da 

urTierTqmedeben niadagis humusTan da qmnian Znelad xsnad SenaerTebs.  

niadagSi mavne nivTierebebi SeiZleba moxvdnen mravali gziT: 

Camdinare wylebiT, haeridan, naleqebTan erTad azotisa da gogirdis 

mJaveebis, sulfatebis, nitratebisa da sxva SenaerTebis saxiT, romlebic 

sabolood xels uwyobs niadagis agroekologiuri wonasworobis 

darRvevas. mavne nivTierebebi agreTve SeiZleba moxvdnen mineraluri 



 91 

sasuqebis saxiT, mcenareTa Sesawamlad sxvadasxva pesticidebis 

gamoyenebiT da sxva.  

niadagis ZiriTadi damabinZurebeli wyaroebia msxvili samrewvelo 

qalaqebis qarxnebis, fabrikebis narCeni wylebi, am qarxnebis, fabrikebis 

da transportis gamonabolqvi airi da sxva. niadagis maqsimaluri 

dabinZureba mosalodnelia dabinZurebis wyaroebidan 1-5km-is radiusSi, am 

wyaroebidan 15-20 km-iT daSorebis kvalobaze dabinZureba Seesabameba 

dadgenil fons.  

mZime metalebiT niadagis dabinZurebis problemis Seswavla maSin 

daiwyo, roca dadginda, rom rkina, magniumi, spilenZi, cinki, molibdeni 

da kobalti Zalian mniSvnelovan elementebs warmoadgenen mcenaris, 

cxovelis da, Sesabamisad, adamianis sicocxlisaTvis. isini cnobilia 

mikroelementebis saxeliT, radgan saWiro arian mcire raodenobiT. 

rogorc avRniSneT, mikroelementebis jgufSia gaerTianebuli rkinac, 

romlis Semcveloba niadagSi sakmaod maRalia. `yvela mikroelementi 

SeiZleba mavne iyos mcenarisaTvis, Tu misi xsnadi formebis 

koncentracia aRemateba dadgenil sazRvrebs~ [53]. `zogierTi mZime 

metali, rogoricaa: vercxliswyali, tyvia, kadmiumi, ar miekuTvnebian 

mcenareebisaTvis aucilebeli elementebis jgufs da maTi mcire 

koncentraciac ki mavnea adamianisTvis~ [53]. aqedan gamomdinare, 

specialistebma daadgines sxvadasxva elementebis da SenaerTebis 

zRvrulad dasaSvebi normebi niadagSi, romelic motanilia am naSromSi 

cxrili 21-is saxiT. amave cxrilSi motanilia saqarTvelos garemosa da 

bunebrivi resursebis dacvis saministros samegrelo-zemo svaneTis 

regionaluri sammarTvelos ekologiis laboratoriis monacemebi 

regionis niadagebis ekologiuri dabinZurebis Sesaxeb. aRniSnuli 

monacemebiT, romelic cxril 21-Sia motanili, aRmoCnda, rom sacdeli 

nakveTis niadagi ekologiurad sufTaa, radgan gamokvleuli 10 

dasaxelebis metalidan dafiqsirda xuTi (nikeli, manganumi, spilenZi, 

cinki, tyvia), magram maTi raodenobrivi Semcveloba bevrad dabalia 

zRvrulad dasaSveb koncentraciebze. srulebiTY ar dafiqsirda: 

volframi, vercxliswyali, qromi, kobalti da vanadiumi.  

araorganuli SenaerTebi Sedgeba: sulfationebisgan (gogirdmJava, 

gogirdi, gogirdwyalbadi), fosforis, ftorisa da ftoridebisagan. 
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gogirdwyalbadi airia, advilad ixsneba wyalSi da organul 

gamxsnelebSi. gogirdwyalbadis wyalxsnars aqvs  mJave reaqcia, 

warmoadgens sust mJavas. misi zRvrulad dasaSvebi koncentracia 

0,4mgr/kg niadagSi. gogirdwyalbadi SeiZleba aRmoCndes im niadagebSi, 

romlebic binZurdebian navTobproduqtebiT. misgan niadagis dabinZurebis 

maqsimaluri maCvenebeli SeiZleba iyos 2300 mgr/kg niadagSi. araorganul 

SenaerTebSi Sedis agreTve sulfationebi. gogirdmJava, gogirdwyalbadi, 

gogirdi niadagSi moxvedrisas gardaiqmneba sulfatebad, romlebic 

niadagis Zlieri damabinZurebeli reagentebia. maT mier niadagis 

dabinZurebis maqsimaluri maCveneblia 1000,0 mgr/kg niadagSi, zRvrulad 

dasaSvebi koncentracia ki Seadgens 0,4 mgr/kg niadagSi.  

 araorganuli SenaerTebidan Zalian mniSvnelovania fosforis (P2O5) 

Semcveloba niadagSi. fosfori, mcenaris kvebaSi erT-erTi ZiriTadi 

makroelementia. niadagis damabinZureblad iTvleba maSin, roca misi 

Semcveloba aRemateba 200mgr/kg niadagSi, rac Seadgens (30sm-ian saxnav 

fenaSi) 600,0kg-s heqtarze. misi maqsimaluri Semcveloba SeiZleba iyos 

500,0 mgr/kg niadagSi anu 1500,0kg/ha-ze. cxadia, 600,0kg/ha-ze zeviT P2O5-is 

Semcveloba mcenarisaTvis toqsikuria da iwvevs sakvebi elementebis 

siWarbiT agroqimiur da agroekologiur darRvevebs. Cvens sakvlev 

niadagSi dafiqsirda P2O5-i 53,41 mgr/kg niadagSi, rac niSnavs saxnav 

fenaSi 159kg/ha-ze P2O5-is arsebobas, rac aSkarad mcirea da iwvevs sakvebi 

elementis naklebobiT warmoqmnil agroqimiur da agroekologiur 

darRvevebs.  

araorganuli SenaerTebidan (cxrili 21) ekologiuri TvalsazrisiT 

mniSvnelovan yuradRebas imsaxurebs ftori da ftoridebi. ftori aris 

airi, mkveTri suniT, 188°C gardaiqmneba gamWvirvale-moyviTalo blant 

siTxed, xolo 220°C-ze mkvrivdeba. ftoris daSla calkeul molekulebad 

advilia. ftors ZiriTadad iyeneben organuli SenaerTebis 

ftorirebisaTvis. ftoris zRvrulad dasaSvebi koncentracia niadagSi 

dadgenili ar aris, magram dadgenilia niadagSi misi Semcvelobis 

SesaZlo sazRvrebi 5-50 mgr/kg niadagSi, xolo ftoris wyalxsnadi 

SenaerTebis _ ftoridebis zRvrulad dasaSvebi koncentracia 10 mgr/kg 

niadagSi.  
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cxrili 21. metalebiT, pesticidebiT, Txevadi kompleqsuri sasuqebiT da 
sxva araorganuli da aromatuli SenaerTebiT niadagis 
dabinZurebis zRvrulad dasaSvebi normebi da maTi Semcvelobis 
maCveneblebi sacdeli nakveTis mdebareobis zonis niadagebSi.  

 

## dasaxeleba simbolo naerTis forma 
Seicavs z.d.k. 

mg/kg mg/kg 
 

I. metalebi 
 

1 manganumi Mn ~ 1,27 2,0 
2 tyvia Pb ~ kvali 20,0 
3 cinki Zn moZravi 13,7 23,0 
4 nikeli Ni ~ 2,7 4,0 
5 spilenZi Cu ~ 1,78 3,0 

X volframs, vercxliswyals, qroms, kobalts da vanadiums 
-ar 

Seicavs 

-
0,22;0,05;- 

0,6; 
5; 150 

 
II. araorganuli SenaerTebi 

 

6 fosfori P2O5 
saerTo 

Semcveloba 
53,41 200,0 

X gogirdmJavas, gogirds, gogirdwyalbads, ftoridebs 
-ar 

Seicavs 
0,4; 10 

 
III. kompleqsuri, granulirebuli azoto-kaliumiani sasuqebi (kgs) nitratebi 

 
7 N:P:K = 64:0:15 kontroldeba nitratebis SemcvelobiT 23,7 130,0 
8 nitratebi 

 
IV. Txevadi kompleqsuri sasuqebi (Tks) manganumis danamatiT 

 

9 
N:P:K = 10:34:0,2    manganumis 
                 danamatiT 

kontrolirdeba moZravi 
fosfatebis SemcvelobiT 
 

13,41 200,0 

 
V. aromatuli naxSirwyalbadebi 

 

10 
benzini, benzoli, dinitrobenzoli, izopropilbenzoli, 

stiroli 
ar 

Seicavs 
-; 0,3; - ; 
0,5; 0,1; 

 
VI. Zmris aldehidi 

 

11 acetaldehids 
ar 

Seicavs 
10,0 

 
VII. pesticidebi da zedapirulad aqtiuri nivTierebani (zan) 

 

12 dikamba, dilori, keltani 
-ar 

Seicavs 
1,0 

 
VIII. anionoaqtiuri, zedapirulad aqtiuri nivTIerebani (a-zan) 

 

13 
karbonis mJavas marilebi, pirveladi alkilsulfatebi, 

sulfonatebi, amidebi, fosforo- da kaJorganuli 
SenaerTebi 

ar 
Seicavs 

0,2 
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kompleqsuri, granulirebuli azoto-kaliumiani sasuqebi (cxrili 21) 

rTuli qimiuri Sedgenilobisaa. is wyalSi Znelad xsnadi, moruxo TeTri 

feris kristaluri nivTierebaa, misi Semcveloba kontroldeba niadagSi 

nitratebis SemcvelobiT, romelic ar unda aRematebodes 76,8 mgr/kg 

niadagSi. Cvens SemTxvevaSi nitratebis Semcveloba 23,7 mgr/kg niadagSi.  

Txevadi kompleqsuri sasuqebi `Tks~ (cxrili 21) manganumis dana-

matiT dafiqsirda 13,41 mgr/kg niadagSi. Txevadi kompleqsuri sasuqebi 

Seicavs 10 wil azots, 34 wil fosfors da 0,2 wil kaliums (N:P:K = 

10:34:0,2), romelsac emateba 0,6% manganumi. warmoebis mier gamoSvebuli 

`Tks~ warmoadgens wyalSi kargad xsnad blant siTxes, romlis `z.d.k.~ 

Seadgens 200 mgr/kg niadagSi. `Tks~ Semcveloba kontroldeba niadagSi 

moZravi fosfatebis SemcvelobiT.  

aromatuli naxSirwyalbadis rigSi Sedian: benzini, benzoli, 

dinitrobenzoli, izopropilbenzoli, meTilstiroli, stiroli, 

qsilolebi da toluoli. es nivTierebaTa is jgufia, romlebic niadagis 

dabinZurebas iwveven navTobproduqtebis daRvriT an navTobis sabados 

damuSavebis Sedegad gagrcelebuli navTobiT. aseT nivTierebebs sakvlev 

nakveTTan arasodes qonia kontaqti, amis gamo es nivTierebebi sakvlevi 

niadagis nimuSebSi ar dafiqsirda.  

niadagis damabinZureblebs miekuTvneba Zmris aldehidi, romelic 

warmoadgens siTxes da kargad ixsneba wyalSi. misi zRvrulad dasaSvebi 

koncentracia aris 10mgr/kg niadagSi. Cvens SemTxvevaSi es nivTierebebic 

ar dafiqsirda. 

pesticidebi, sasuqebi da zedapirulad aqtiuri nivTierebebis 

(cxrili 21) jgufs qmnian: dikamba, diqlori da keltani. am jgufidan 

niadagis dabinZurebas iwvev keltani, romlis z.d.k. aris 1 miligrami 1 kg 

niadagSi. aRniSnuli jgufis nivTierebebi zonis niadagebSi 

dafiqsirebuli ar aris.  

zonis niadagebi ar Seicavs agreTve `anionoaqtiur, zedapirulad 

aqtiur nivTierebebs (cxrili 21). saboloo jamSi es niadagebi 

dabinZurebuli ar aris, imis gamo, rom wlebis ganmavlobaSi (10-15 weli) 

zonis niadagebSi ar Sesula mineraluri sasuqebi, iyenebdnen mxolod 
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nakels, da imasac araregularulad. ar gamoiyeneboda  da arc axla 

gamoiyeneba araviTari pesticidi an herbicidi. aseTma viTarebam 

ganapiroba is, rom zonis niadagebi da m.S. sacdeli nakveTi, 

ekologiurad sufTaa. aqedan gamomdinare, SevecadeT laboratoriuli 

eqsperimentiT Segveswavla Cvens mier cdebSi gamoyenebuli bunebrivi 

ceoliTis – lomontitis da ntkilis damokidebuleba zogierTi mZime 

metalis mimarT. cda CavatareT samegrelo-zemo svaneTis regionaluri 

sammarTvelos laboratoriaSi, cdis 3 variantiani sqemiT. 

 

cd i s  s q e m a  I I I  

va
r
. 
#
 

v  a  r  i  a  n  t  e  b  i 

1 niadagi 1000gr + spilenZis nitrati Cu(NO3)2  – 200,0mlgr   sakontrolo 

2 niadagi 990,0gr + lomontiti 10gr (20t/ha) + Cu(NO3)2  200,0mlgr 

3 niadagi 990,0gr + ntkili 10gr (20t/ha) + Cu(NO3)2  200,0mlgr 

 

aRniSnuli cda CavatareT Cerkasovis xelsawyos gamoyenebiT, imave 

principiT, rogorc amoniumis gvarjilas SemTxvevaSi (Tavi III)  

Cerkasovis milebi davnomreT cdis sqema III-is mixedviT. pirvel 

sakontrolo variantSi 1000,0 gr niadags davumateT spilenZis nitrati 

[Cu(NO3)2], 200,0 mlgrami. me-2 variantSi 990,0 gr niadags davumateT 10 gr 

lomontiti, rac udris 1 heqtarze 20 tona minerals da mas davumateT 

spilenZis nitrati 200,0 mlgr. me-3 variantSi igive raodenobiT davumateT 

ntkili da spilenZis nitrati. aseTi wesiT gamarTuli Cerkasovis 

xelsawyo davdgiT filtraciaze. milebis zeda nawilSi, monoliTis 

Tavze, TiToeul mils gansazRvrul donemde (avtomatur reJimSi) 

erTdroulad vawvdidiT distilirebul wyals da vinarCunebdiT 

sasurvel dones  30 wuTis (1800,0 wm) ganmavlobaSi.  

cdis Sedegebi motanilia cxril 22-Si, saidanac Cans, rom 

Cveulebrivi niadagi (sakontrolo) akavebs Setanili spilenZis nitratis 

44,8%-s, danarCeni 55,2%-i Cairecxeba da abinZurebs garemos. 
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cxrili 22. bunebrivi ceoliTiT – lomontitiT da ntkiliT, mZime 

metalis spilenZis nitratis sorbciis maCveneblebi 

 
va
r
ia
nt

is
 #

#
 

maCveneblebi wyalgamtarobis Sesaxeb spilenZis nitrati 
ni

ad
ag

is
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o
no

 
l
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 s
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e 
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 s
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r
o
 

miRebulia 
filtrati 

filtratis 
siCqare 

 
 
 

TFh

LW
R

⋅⋅

⋅
=  g

am
o
r
ec

x
il

i
a 

S
ek
av
eb

u
l
ia

 

L sm F sm2 h sm T wami litri sm3 sm/wami mlgr % mlgr % 

            

1 50,0 400,0 25,0 1800,0 0,2 200,0 R = 0,00086 110,4 55,2 89,6 44,8 

2 ~ ~ ~ ~ 0,18 180,0 R = 0,00078 46,2 23,1 153,8 76,4 

3 ~ ~ ~ ~ 0,16 190,0 R = 0,00082 78,8 39,4 126,9 63,5 

 

praqtikaSi, am modelis arsebobis SemTxvevaSi, adgili eqneba 

garemos Zlier dabinZurebas. lomontitis gamoyenebis SemTxvevaSi, 

piriqiT, Sekavebuli nitratis raodenoba izrdeba 76,4%-mde, ntkilis 

gamoyenebis SemTxvevaSi es maCvenebeli 63,5%-ia. rogorc cxrilidan Cans, 

sakontrolo variantSic nitratis Sekaveba sakmaod maRalia. es 

gamowveulia imiT, rom sakvlevi niadagi Tixa miwebis kategorias 

ganekuTvneba. `niadagebs, Tixisa da organuli nivTierebebis maRali 

SemcvelobiT, aqvT maRali adsorbciuli Tvisebebi da Sesabamisad aqvT 

unari Seakavon mZime metalebi niadagis zeda horizontze [53]. am 

momentTan gvaqvs saqme Cveni eqsperimentis SemTxvevaSi. am 

laboratoriuli eqsperimentis Sedegebis praqtikaSi gadatanis dros 

adgili eqneba gruntis wylebis dabinZurebis mniSvnelovan Semcirebas 

imis gamo, rom niadagis saxnav fenaSi dakavebuli iqneba aRniSnuli 

metalis: nitratis meti wili. aqve ismis kiTxva, es momenti kargia Tu 

cudi? kargia im gagebiT, rom bunebrivi ceoliTis _ lomontitis 

nawilakebze mtkiced adsorbirebuli nitratebi, manamde iqneba 

Sekavebuli, sanam niadagis xsnaris zemoqmedebiT ar daiSleba ceoliTis 

nawilakebi. damtkicebulia, rom es procesi grZeldeba 8-10 weli [71, 102, 

153], e.i. adgili aqvs adsorbirebuli nitrat-ionebis migraciis gawelvas 

drosa da sivrceSi, ris gamoc dabinZurebis niSnebi niadagSi da 
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mcenareSi naklebad gamovlindeba. cudi iqneba im SemTxvevaSi, Tu ki 

ceoliTebis nawilakebis daSlis procesi mokle droSi moxdeba, vTqvaT, 

erT savegetacio periodSi. am SemTxvevaSi ceoliTis nawilakebze 

adsorbirebuli mZime metalebis ionebis migracia moxdeba erTbaSad, 

rogorc gruntis wylebis, ise mcenaris mimarTulebiT da dabinZureba, 

rogorc niadagSi, ise mcenareSi erTbaSad gamovlindeba. magram, piriqiT, 

praqtikulad es procesi xangrZlivia da moaqvs metad efeqturi Sedegebi.  

amdenad: am eqsperimentiT dadasturda, rom bunebrivi ceoliTi _ 

lomontiti da ntkili mniSvnelovnad blokaven niadagSi moxvedrili 

metalebis SeRwevas mcenareSi da gruntis wylebSi, rac aumjobesebs 

produqciis ekologiur xarisxs.  

 

IV.9. bunebrivi ceoliTis – lomontitis da ntkilis gavlena niadagis 

mikrobuli peizaJis formirebaze da amiakuri da nitratuli 

azotis dagrovebaze 

niadagi dasaxlebulia uTvalavi baqteriebiT, mikrobebiT, sokoebiT, 

wyalmcenareebiT da a.S. isini `cxovroben~ sruli sicocxliT: sunTqaven, 

ikvevebian, izrdebian, mravldebian da kvdebian. es ase rom ar iyos, 

dedamiwa daifareboda mcenareTa da cxovelTa mkvdari nawilebiT da 

ganviTarebuli cocxali organizmebis arseboba SeuZlebeli iqneboda [96]. 

dReisaTvis baqteriebis umravlesoba kargad Seswavlilia. dadginda, rom 

TvaliT SeumCneveli baqteriebi metad mravalferovania da asruleben 

agreTve metad mravalferovan `samuSaos~, metad mravalferovani 

`cxovrebis~ pirobebSi, m.S. aris iseTebic, romlebic Tavisi organizmis 

asagebad iTviseben haeris azots, romelic esoden saWiroa mcenaris 

kvebisaTvis. arsebobs baqteriebi, romlebic saxloben mcenaris fesvebze 

warmoqmnil koJrebSi da maT koJris baqteriebs uwodeben. magram maT 

garda aris niadagSi Tavisuflad mcxovrebi baqteriebi, romlebic 

iTviseben agreTve haeris molekulur azots da did daxmarebas uweven 

mcenares azotur kvebaSi. maT vinogradskim `azotobaqterini~ uwoda [96]. 

azotis biologiur fiqsacias udidesi mniSvneloba aqvs soflis 

meurneobisaTvis. `atmosferuli azotis maragi praqtikulad amouwuravia, 

amasTan mcenareTa umetesobas (parkosnebis garda) ara aqvs atmosferuli 
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azotis gamoyenebis unari, amitom mikroorganizmebis (Tavisufali 

azotfiqsatorebis) mier SeboWili azoti yvelaze ufro iafi wyaroa, da 

didia maTi roli azotis am ulevi wyaros gamoyenebis saqmeSi~ [4; 10]. 

toqsikuri nivTierebebisa da mineraluri sasuqebis niadagSi mzardi 

raodenobiT sistematurad moxvedris gamo, niadagis saxnavi fena 

mkvrivdeba, uaresdeba misi fizikuri Tvisebebi, rac iwvevs 

mikroorganizmebis SemadgenlobaSi Tvisobriv cvlilebebs gauaresebis 

mimarTulebiT [178], es ki iwvevs niadagis nayofierebis gauaresebas. am 

movlenis winaaRmdeg saWiroa ganuwyveteli da gegmazomieri brZola, 

romlis ganxorcielebaSi sakmaod efeqturi roli SeuZlia Seasrulos 

bunebrivi forovani masalebis gamoyenebam [33; 34; 183; 190]. 

Cveni s/k samuSaos Zalisxmeva am nawilSi mimarTulia swored 

iqiTken, rom bunebrivi ceoliTis _ lomontitis da ntkilis gamoyenebiT 

mivaRwioT niadagis maRal mikrobul aqtivobas. am mxriv, SeiZleba iTqvas, 

mniSvnlovani samuSao gvaqvs Sesrulebuli, romlis wardgenasac naSromis 

am nawilSi SevecdebiT.  

 

IV.9.1. bunebrivi ceoliTiT _ lomontitiTa da ntkiliT niadagis 

mikrobuli asociaciis regulirebis SesaZlebloba dasavleT 

saqarTvelos Warbtenian subtropikul zonaSi 

laboratoriuli cdebiT dadgenilia, rom bunebrivi ceoliTis _ 

klinoptilolitis Semcveli tufis Setana srulfasovan sakveb areSi 

mkveTrad astimulirebs mikroorganizmebis cxovelmyofelobas [4]. 

dadgenilia, rom klinoptilolitis Setana mJave niadagebSi 

mniSvnelovnad cvlis misi nayofierebis ganmsazRvreli mikrobiologiuri 

procesebis periodulobas [168]. niadagis da klinoptilolitis 8,5 : 1,5 

Sefardebis dros 22 dRis manZilze baqteriebis ricxovnoba da maTi 

biomasa izrdeba TiTqmis orjer maSin, roca niadagSi torfis Setana 

praqtikulad ar axdens gavlenas baqteriebze [166]. gansakuTrebiT 

mkveTrad vlindeba bunebrivi ceoliTebis roli mJave niadagebSi [166, 168]. 

uaRresad didia bunebrivi ceoliTis roli niadagis biologiuri 

aqtivobis amaRlebis saqmeSi [64, 139, 169, 179, 180, 189].  
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rogorc cnobilia, niadagis mikrobuli peizaJi bevrad gansazRvravs 

niadagis nayofierebas, misi cvlileba keTilsasurveli mimarTulebiT 

iwvevs sasoflo-sameurneo kulturebis mosavlianobis zrdas, anu es 

procesi aZlierebs niadagis nayofierebas, Sesabamisad, biologiur 

aqtivobas. swavlulebis gansakuTrebuli yuradReba miqceulia niadagSi 

azotfiqsatori baqteriebis ricxovnobis zrdisaken, romelic ara marto 

adidebs niadagis nayofierebas da Sesabamisad kulturebis 

mosavlianobas, aramed iZleva saSualebas SezRuduli normebiT 

gamoviyenoT an sul ar gamoviyenoT mineraluri, gansakuTrebiT 

azotovani, sasuqebi da mkveTrad SevamciroT mineraluri sasuqebiT 

niadagis dabinZurebis albaToba. 

dadgenilia, rom mikrobuli peizaJi maRalia organuli 

nivTierebebiT mdidar niadagebSi, magram azotfiqsatori baqteriebis 

ganviTarebis aucilebel pirobad, gansakuTrebiT miCneulia niadagSi 

mineraluri kvebis iseTi elementebis arseboba, rogoricaa fosfori, 

kalciumi, mikroelementebi da m.S. gansakuTrebiT molibdeni, romelic 

Sedis azotis aTvisebis procesis katalizatori fermentebis 

SemadgenlobaSi [10, 41].  

dadgenilia, rom saqarTvelos ceoliTebis Semcveli qanebis 

umetesoba Seicavs molibdens [134]. rigi mkvlevarebis namuSevrebiT [64, 

168] dadgenilia, rom mJave reaqciis wiTel miwebSi, romelTaTvis 

damaxasiaTebelia pH ara umetes 5 erTeulisa, mineraluri sasuqebisa da 

torfis Setana kidev ufro aqveiTebs ares reaqcias, maSin roca 3-5%  

bunebrivi ceoliTis SetaniT 2,5 erTeuliT izrdeba pH-is maCvenebeli. 

amrigad, iqmneba xelsayreli pirobebi niadagSi rogorc biologiuri, ise 

qimiuri procesebis dasaCqareblad. amasTan SeimCneva niadagis 

mikrofloris rogorc raodenobriv, ise Tvisobriv sidideebSi 

cvlilebebi. Cndebian lizisis gamomwvevi mikobaqteriebi, romlebic 

spoben obis sokoebs [42, 64] da sxva. procesebis aRwerili mimarTulebiT 

ganviTareba qmnis niadagis dabinZurebis Semcirebis xelsayrel pirobebs.  

niadagis ekologiuri dabinZurebis lokalizaciis mizandasaxu-

lobidan gamomdinare, SevecadeT, ZiriTadi cdis sqema I-is mixedviT, 



 100 

perspeqtiul variantebSi gagverkvia mikrobiologiuri procesebis 

mimdinareoba da sakontrolo variantebTan Segvedarebina maT mier 

gamowveuli cvlilebebi. am mizniT cdis mesame damamTavrebeli wlis 

agvistoSi aviReT niadagis nimuSebi perspeqtiuli variantebis mixedviT 

t.v. aristovskaias da iu.a. xudiakovas mier rekomendebuli meTodikiT [46, 

51] da vabarebdiT soflis meurneobis saministros niadagis nayofierebisa 

da agroqimiuri samsaxuris anaseulis centris mikrobiologiul 

laboratoriaSi, sadac perfilievisa da gabes kapilaruli meTodiT [127] 

iTvlidnen mikrobTa ujredebs TiToeul nimuSSi da adgendnen mikrobTa 

ricxovnobas saxeobebis mixedviT [47].  

mindvris stacionarul cdebSi, saidanac aviReT nimuSebi niadagis 

mikrobiologiuri aqtivobis Sesamowmeblad, Cven vswavlobdiT simindisa 

da soias Sereul naTesSi am kulturebis zrda-ganviTarebisa da 

mosavlianobis maCveneblebs, romlis Sedegebi ganxiluli iqneba am 

naSromis YV TavSi.  

bunebrivi ceoliTi-lomontitiT, ntkiliT da organul-ceoliTuri 

sasuqis `ceonakis~ gamoyenebiT niadagis mikroorganizmebis ricxovnobaSi 

momxdari cvlilebebi motanilia cxril 23-Si, romelic miuTiTebs 

aRniSnuli masalebis gamoyenebiT niadagis mikrobuli asociaciis 

TvalsaCino gaaqtiurebaze. gamoyenebuli masalebis dozebis yoveli 

momdevno zrda iwvevs niadagis mikrofloris saerTo ricxovnobis zrdas 

100-150%-iT pirvel sakontrolosTan SedarebiT. amasTan 

mikroorganizmebis aRricxuli saerTo raodenobidan yvelaze meti 

raodenobiT warmodgenilia amonifikatorebi, m.S. (sadac Setanilia sufTa 

ceoliTebi) Warbobs mineraluri azotis gardamqmnelni da sadac 

Setanilia `ceonaki~, organuli azotis gardamqmnelni.  

sakmao intensiobiT izrdeba nitrifikaciis baqteriebis ricxovnoba 

I sakontrolosTan SedarebiT sufTa ceoliTebis da ntkilis Setanis 

SemTxvevaSi 100-dan 120%-mde da bioorganuli sasuqebis Setanis 

SemTxvevaSi 330,0-dan 340,0%-mde, maSin roca mineraluri sasuqebis fonze 

(var. 2) mateba Seadgens mxolod 40,0%-s.  
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cxrili 23. bunebrivi ceoliTis – lomontitis, ntkilis da organul-ceoliTuri sasuqebis `ceonak `l~-sa da 

`ceonak `n~-is gavlena niadagis mikrobuli asociaciis formirebaze. (perspeqtiuli variantebi 

warmodgenilia cdis sqema I-is mixedviT)  
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% milionobiT 1 gr haermSral niadagSi milioni 

t/ha 1g % 1g % 1g % 1g % 1g % 1g % cali cali % 

1 
sakontr. I niadagi 

usasuqo 
_ 0,9 0,7 0,8 0,0 0,23 0,0 0,2 0,0 0,1 0,0 0,02 0,0 0,12 0,0 0,13 0,0 21,0 1,97 0,0 

2 
sakontr. II niadagi + 

N60P60K60 kg/ha 
_ 1,0 1,2 1,1 37,5 0,27 17,4 0,24 20,0 0,14 40,0 0,03 50,0 0,17 41,7 0,25 92,3 18,0 1,69 -14,2 

3 
sakontr. III niadagi 

+ axali nakeli 
20,0 2,6 1,8 2,2 125,0 0,31 34,8 0,35 75,0 0,28 180,0 0,06 200,0 0,33 175,0 0,47 261,5 27,0 2,54 28,9 

7 
niadagi 

+ 
lomontiti 20,0 1,7 1,5 1,6 100,0 0,29 26,1 0,26 30,0 0,20 100,0 0,04 100,0 0,13 8,3 0,58 346,2 39,0 3,67 86,3 

ntkili 20,0 1,8 1,4 1,6 100,0 0,29 26,1 0,25 25,0 0,22 120,0 0,03 50,0 0,14 17,0 0,67 415,4 41,0 3,85 95,4 

11 
niadagi 
+ NPK 

lomontiti 20,0 1,2 1,2 1,2 50,0 0,24 4,3 0,19 -5,0 0,17 70,0 0,02 100,0 0,18 50,0 0,40 207,7 36,0 3,38 71,6 
ntkili 20,0 1,3 1,5 1,4 75,0 0,26 13,0 0,23 15,0 0,20 100,0 0,02 100,0 0,20 67,0 0,59 353,9 40,0 3,76 90,9 

15 
niadagi 

+ 

`ceonak 
`l~ 

40,0 3,2 2,8 3,0 275,0 0,50 117,0 0,56 180,0 0,43 330,0 0,07 250 0,45 275,0 0,99 661,5 56,0 5,26 167,0 

`ceonak `n~ 40,0 3,3 2,9 3,1 288,0 0,52 126,0 0,58 190,0 0,44 340,0 0,08 300,0 0,47 292,0 1,01 676,9 59,0 5,55 181,7 
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nitrifikaciis procesi es aris specialuri baqteriebis _ 

nitrifikatorebis meSveobiT organuli masis xrwnis Sedegad 

warmoSobili amiakis daJangva jer azotovan da Semdeg azotis mJaveebad. 

cnobilia, rom nitrifikaciis baqteriebi (Nitrobacteriaceae) kargad 

mravldebian da viTardebian Sav miwebSi, nakelSi, kompostebSi anu 

adgilebSi, romlebic Seicaven bevr organul nivTierebas pH-is 6,0-8,0 

mniSvnelobis dros [108]. `rac ufro mdidaria niadagi organuli 

nivTierebebiT, miT ufro meti azotmJavas dagroveba SeuZlia mas [109]. 

dadgenilia, rom amiaki aris amonifikaciis baqteriebis 

cxovelmyofelobis Sedegi, romelsac (amiaks) iyenebs baqteria Nitrosomana, 

xolo misgan warmoqmnili nitratebi warmoadgens sicocxlis wyaros 

baqteria Nitrobacter-isaTvis [108]. cxadia, gardaqmnaTa am jaWvSi soflis 

meurneobisaTvis gansakuTrebuli mniSvneloba aqvs nitrifikaciis 

process. nitratebis warmoqmna sxvadasxva niadagebSi gansxvavebulia da 

niadagis nayofiereba pirdapir damokidebulia masze. nitrifikaciis 

produqtiulobis Sesaswavlad analizi Cautarda im nimuSebs, romelic 

aviReT mikrobTa ricxovnobis dasadgenad 2005 wlis agvistoSi cdis sqema 

I-is mixedviT da miviReT sakmaod araordinaruli suraTi. Catarebuli 

analizebis Sedegad gamovlinda, rom cdis yvela variantSi 

nitrifikaciis procesi daCqarebulia da mcenarisaTvis saWiro azotis 

Jangeulebis dagroveba sakmaod intensiuria (cxrili 24), mxolod im 

gansxvavebiT, rom me-3 da me-15 variantebSi azotis Jangeulebis warmoqmna 

xdeba didi raodenobiT, vinem sxva variantebSi da is 292-313%-iT sWarbobs 

I sakontrolos, maSin roca danarCen variantebSi es procesi 

TandaTanobiTia da feTqebadi xasiaTi ara aqvs. es gamowveulia imiT, rom 

me-3 da me-15 variantebSi Segvqonda axali nakeli 20t/ha-ze bunebriv 

forovan masalebTan erTad, sam weliwadSi erTxel.  

amdenad, am procesis gaZliereba gamowveulia nitrifikatori da 

azotfiqsatori baqteriebis ricxovnobis gazrdiTa da gaaqtiurebiT. me-2 

sakontrolo variantSi mikroorganizmebis saerTo ricxovnoba 

gazrdilia mxolod 37,5%-iT, nakelian variantSi 125%-iT (var. 3), xolo 

me-15 variantSi 275-288%-iT.  



 103 

nitrifikatori da azotfiqsatori baqteriebis ricxovnobis zrdas-

Tan korelaciul kavSirSia amiakuri (NH4) da nitratuli (NO3) azotis 

dagroveba. niadagis kargi aeraciis, tenianobis, temperaturis (25-32°) da 

ares (pH=5,0-8,0) (neitralurTan axlo sazRvrebSi) arsebobis dros 

intensiurad mimdinareobs azotfiqsatori da nitrifikatori baqteriebis 

moqmedeba da amiakuri azotis ZiriTadi masa swrafad iJangeba nitratamde.  

lebediancevis monacemebiT `nitrifikaciis meSveobiT weliwadSi SeiZleba 

Seiqmnas 100 mlgramamde azotmJava kg niadagSi~ [45], rac specialuri 

gaTvlebiT erTi heqtari farTobis 20 sm-ian saxnav fenaSi qmnis azotis 

500 kg-mde marags.  

analizebiT dadginda, rom forovani masalebis yoveli 5 tonis 

Setana 1 heqtarze cvlis ares reaqciis maCvenebels lomontiti 0,4 da 

ntkili _ 0,8 erTeuliT (cxrili 18) neitralurisken, rac Sesabamisad 

uzrunvelyofs 1 ha-ze 12-15 kg azotmJavas dagrovebas savegetacio 

periodis manZilze da es procesi grZeldeba didxans niadagis xsnaris 

gavleniT ceoliTis marcvlebis srul daSlamde.  

cxril 24-Si motanili masala (NH4+NO3) `amiakuri da nitratuli 

azotis jami~ simbolurad asaxavs niadagSi azotis am formebis 

warmoSobisa da dagrovebis suraTs. sinamdvileSi amiakuri azoti (NH4) 

warmoqmnisTanave, nitrifikaciis meSveobiT, gardaiqmneba nitratul (NO3) 

azotad, romelic maSinve erTveba nivTierebaTa wrebrunvaSi da 

SeiTviseba mcenareTa mier. amdenad es procesi permanentulia da 

intensiurdeba niadagSi organuli masis zrdis kvalobaze.  

nakveTi, sadac stacionaruli cdebi tardeboda, warmoadgens tipiur 

ewers da naklebproduqtiulia, magram kargad reagirebs organuli da 

mineraluri sasuqebiT gapativebaze. aRniSnuli niadagi vargisia 

sasoflo-sameurneo erTwliani kulturebis mosayvanad. Cveni monacemebiT, 

am niadagebSi nitrifikaciis produqtiuloba dabalia. bunebriv 

pirobebSi, Cveulebrivi agroteqnikis fonze, sasuqebis monawileobis 

gareSe, mocemuli niadagis nitrifikaciis produqtiuloba Seadgens 106,1 

kg/ha-ze, maSin roca maqsimaluri maCvenebeli SeiZleba iyos 500 kg-mde 

weliwadSi.  
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cxrili 24. bunebrivi ceoliTis – lomontitis, ntkilis da organul-

ceoliTuri sasuqebis `ceonak `l~-isa da `ceonak `n~-is 

gavlena amiakuri (NH4) da nitratuli (NO3) azotis 

dagrovebaze mg/kg niadagSi.  
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jami 

NH4+NO3 

azotis dagroveba 

weliwadSi 20sm-ian 

saxnav fenaSi kg/ha 

10

MhQ
z

⋅⋅
=  

gadaxra (I) 

sak. I-dan 

% 
t/ha pH NH4 NO3 mg/kg-Si 

1 
sak. I niadagi 

usasuqo 
_ 4,2 16,09 5,13 21,22 106,1 0,0 

2 
sak. II niadagi + 

N60P60K60 kg/ha 
_ 4,2 36,09 15,3 51,12 255,6 140,0 

3 
sak. III niadagi + 

axali nakeli 
20,0 4,2 56,09 27,13 83,22 416,1 292,2 

7 niadagi+ 
lomontiti 20,0 5,76 18,3 6,5 24,6 123,0 15,9 

ntkili 20,0 7,48 19,1 6,7 25,8 129,0 21,6 

11 
niadagi+ 

+N60P60K60 

lomontiti 20,0 5,76 38,3 16,5 54,8 274,0 158,2 

ntkili 20,0 7,48 39,1 16,7 55,8 279,0 163,0 

15 niadagi+ 
`ceonak `l~ 40,0 5,76 58,3 28,5 86,8 434,0 309,0 

`ceonak `n~ 40,0 7,48 59,1 28,7 87,8 439,0 313,8 

 
SeniSvna: niadagSi sakvebi elementebis marags angariSoben  formuliT:  

                        
10

MhQ
z

⋅⋅
=  kg/ha     [63] 

 

sadac,     Z _  aris sakvebi elementebis xsnadi formebis Semcveloba mg/kg 
niadagSi 

  Q _ aris niadagSi sakvebi elementebis Semcveloba mg/kg-Si 
  h _ aris niadagis saxnavi fenis sisqe sm-Si 
        M _ aris niadagis saxnavi fenis moculobis masa gr/sm3 da 
                udris 2,5-s 
 

amgvarad: bunebrivi forovani masalebis da maT bazaze damzadebuli 

bioorganuli sasuqis `ceonaki~-s gamoyeneba mniSvnelovnad amaRlebs 

niadagis nayofilerebas da amave dros amcirebs niadagis SesaZlo 

dabinZurebas nitratebiT, organuli sasuqebiTa da sxva reagentebiT, 
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amaRlebs niadagis biologiur aqtivobas da saboloo jamSi mis 

nayofierebas.  

nakveTi, sadac stacionaruli cdebi tardeboda, warmoadgens tipiur 

ewers da naklebproduqtiulia, magram kargad reagirebs organuli da 

mineraluri sasuqebiT gapativebaze. aRniSnuli niadagi vargisia 

sasoflo-sameurneo erTwliani kulturebis mosayvanad. Cveni monacemebiT, 

am niadagebSi nitrifikaciis produqtiuloba dabalia. bunebriv 

pirobebSi, Cveulebrivi agroteqnikis fonze, sasuqebis monawileobis 

gareSe, mocemuli niadagis nitrifikaciis produqtiuloba Seadgens 106,1 

kg/ha-ze, maSin roca maqsimaluri maCvenebeli SeiZleba iyos 500 kg-mde 

weliwadSi.  

amgvarad: bunebrivi forovani masalebis da maT bazaze damzadebuli 

bioorganuli sasuqis `ceonaki~-s gamoyeneba mniSvnelovnad amaRlebs 

niadagis nayofierebas da amave dros amcirebs niadagis SesaZlo 

dabinZurebas nitratebiT, organuli sasuqebiT da sxva reagentebiT,  

amaRlebs niadagis biologiur aqtivobas da saboloo jamSi mis 

nayofierebas.  

vafasebT ra bunebrivi ceoliTis – lomontitis da adgilobrivi 

wiaRiseulis – ntkilis potenciur sasargeblo Tvisebebs niadagis 

ekologiuri wonasworobis aRdgenisa da nayofierebis amaRlebis saqmeSi 

unda aRvniSnoT Semdegi:  

1. bunebriv ceoliTebs da ntkils aqvT niadagis gamaumjobesebel 

sxva masalebTan (kirqva, dolomitis fqvili, fiqalis nacari, wida, 

cementis mtveri, defekati, perliti da sxva) SedarebiT udavo 

upiratesoba niadagis STanTqmiTi tevadobis gazrdis da sorbciuli 

Tvisebebis gaumjobesebis TvalsazrisiT, romelTac mravalmxrivi 

mniSvneloba aqvT niadagis gamJavebiT, WarbtenianobiT, sakvebi 

nivTierebebis siWarbiT an naklebobiT, saxnavi fenis gamkvrivebiT, 

pesticidebiT, metalebiT da sxva damabinZurebeli nivTierebebiT niadagSi 

warmoqmnili ekologiuri disbalansis regulirebaSi.  

2. bunebrivi ceoliTi – lomontiti da ntkili floben niadagis 

xsnaris maneitralebel Tvisebebs, magram wyalSi gaxsnili kirmasalebi, 

romlebic ar Seicaven naxSirmJava airs, iZlevian saSualebas niadagis 
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xsnari gaxdes ufro tute reaqciis matarebeli, e.i. am mimarTulebiT, 

kirTan SedarebiT, binebrivi ceoliTi – lomontiti da ntkili naklebin-

tensiurni arian.  

3. Zegvis klinoptilolitis maneitralebeli Tvisebebi, qimiurad 

sufTa kirTan SedarebiT, erTi da igive raodenobiT gamoyenebis dros 6-

jer naklebia, lomontitisa – 3-jer da ntkilisa 2-jer, magram maT, 

kirTan SedarebiT, niadagis ekologiuri wonasworobis aRdgenisa da 

nayofierebis amaRlebis saqmeSi sruliad gansxvavebuli funqcia 

akisriaT.  

4. bunebrivi ceoliTis – lomontitis da ntkilis gamoyeneba eweri, 

mJave niadagebis nayofierebis asamaRleblad da am niadagebis mokirianeba, 

Tavisi bunebiT warmoadgenen gansxvavebul agroteqnikur RonisZiebebs. 

maT Soris gansxvaveba mdgomareobs imaSi, rom bunebriv ceoliTebs da 

ntkils aqvT unari gazardon niadagis STanTqmiTi tevadoba. maT 

moqmedebaSi saerTo ki is aris, rom maT SeuZliaT niadagis mJavianobis 

Semcireba da sruli dozebis Setanis SemTxvevaSi niadagis xsnaris 

reaqcia (pH) SeuZliaT aiyvanon TiTqmis neitralur reaqciamde.  

5. bunebrivi ceoliTebi da ntkili met-naklebi zomiT, warmoadgenen 

kalciumis da kaliumis wyaros, romelTa mniSvneloba sasoflo-sameurneo 

kulturebis mosavlianobis raodenobrivi da xarisxobrivi maCveneblebis 

zrdaSi sayovelTaod aRiarebulia.  
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Tavi V. mindvris kulturebis simindisa da soias saxalxo-

sameurneo mniSvneloba, biologia, agroteqnika, 

bunebrivi ceoliTis-lomontitis da ntkilis 

gamoyenebiT maTgan ekologiurad jansaRi da maRali 

mosavlis miRebis SesaZlebloba 

 

V.1. simindis sameurneo mniSvneloba, gamoyenebis areali, biologia  

    da agroteqnika 

simindi erT-erTi mravalmxrivi gamoyenebis, maRalmosavliani 

kulturaa. misi marcvali gamoirCeva maRali kvebiTi RirebulebiT: `1kg 

marcvali Seicavs 1,3 sakveb erTeuls, maSin roca qeris 1kg marcvali 

Seicavs _ 1,2; Svriisa ki _ 1,0 sakveb erTeuls. masSi 65-70% uazoto 

eqstratuli nivTierebaa, 9-12% _ cilebi da 4-5% cximebia da Zalian 

cotaa ujredana~ [62, 111]. am kulturis aseTi maRali energetikuli Tvise-

bebis matarebeli marcvali gamosadegia yovelgvari saxeobis frinvelisa 

da cxovelis, ufro metic _ adamianis sakvebadac. kombinirebuli sakvebis 

struqturaSi simindis Semcveloba unda Seadgendes aranakleb 40%-s.  

simindis mTeli biomasa, taros rZisebr-cvilisebr simwifeSi 

farTod gamoiyeneba, mecxoveleobisaTvis wvniani sakvebis _ silosis 

dasamzadeblad. `1kg aseTi silosi Seicavs 0,25-0,32 sakveb erTeuls da 14-

18 gram monelebad proteins~ [112]. 

siminds, rogorc maRali energetikuli Tvisebebis matarebel 

kulturas, Zalian didi mniSvneloba aqvs adamianis kvebis saqmeSi. misi 

marcvlisgan amzadeben: fqvils, RerRils, zeTs, konservebs, saxamebels, 

sirofs, spirts, Saqars, luds da sxva produqtebs. 

gadamamuSavebeli mrewveloba iyenebs aramarto marcvals, aramed 

naquCs, Reros, fuCeCs, romelTagan amzadeben Txevad fiss, buTilis 

spirts, saizolacio safenebs, linoliums, saRebavebs, webos, 

medikamentebs da sxvas. praqtikulad simindis mTeli mcenare unarCenod 

muSavdeba. `fao~-s monacemebiT, simindisgan msoflioSi mzaddeba 500-ze 

meti saxeobis ZiriTadi da Tanmdevi produqcia. [115] 

didia simindis agroteqnikuri mniSvneloba. simindis intensiuri 

teqnologiiT moyvanis Semdeg nakveTi rCeba zedmiwevniT sufTa sarevela 

mcenareebisgan. misi moyvaniT mniSvnelovnad umjobesdeba niadagis 
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fizikuri Tvisebebi. marcvlad aRebis dros, simindi kargi winamorbedia 

sagazafxulo kulturebisaTvis, xolo silosad an mwvane sakvebad 

gamoyenebis dros _ saSemodgomo kulturebisaTvis. [20] 

siminds, aRwerili Tvisebebis gamo, msoflioSi marcvleulis naTes 

farTobebs Soris mniSvnelovani adgili ukavia. msoflioSi simindis 

naTesi farTobi meryeobs 130-150 milion heqtars Soris, xolo marcvlis 

saerTo mosavali Seadgens 338-481 milion tonas [171]. yvelaze maRali 

saSualo mosavali miRebulia italiaSi [193, 203, 210] da aSS [220] _ 7,0 

safrangeTSi da ungreTSi _ 6, iugoslaviaSi _ 5 t/haze  [198]. 

Cvens qveyanaSi samarcvle simindis naTesebis meti wili 

ganTavsebulia dasavleT saqarTveloSi, sadac mas iyeneben sakveb 

produqtad, xorblis puris Tanabrad, Wadisa da Romis saxiT. aRmosavleT 

saqarTveloSi ki ZiriTadad iyeneben safuraJed. statistikuri 

monacemebiT, saqarTveloSi sul saTesi farTobi Seadgens 740,0 aTas 

heqtars, m.S. yvela saxis marcvleuls ukavia 267,0 aTasi heqtari, aqedan 

simindis naTesebiT dakavebulia 182,0 aTasi heqtari, samarcvled ki _ 108,0 

aTasi heqtari. amgvarad: saqarTveloSi marcvleuli kulturebis mTeli 

naTesi farTobis (267,0 aTasi ha) 67,4% ukavia simindis naTesebs. CvenSi 

`simindis marcvlis saSualo saheqtaro mosavlianoba dabalia da ar 

aRemateba 15-20 c/haze~ [1], rac miuTiTebs agroteqnikis dabal doneze, 

misi movla-moyvanis dabal kulturaze. [39] 

simindis moyvanis zonebis sakmaod rTuli agroklimaturi 

pirobebis miuxedavad, Cvens qveyanaSi, agroteqnikis maRali donis 

pirobebSi SesaZlebelia simindis marcvlis maRali da stabiluri 

mosavlis (80-100 c/haze) miReba, rasac adasturebs Cvens eqsperimentSi 

miRweuli mosavlianobis saerTo done. [69] 

simindis marcvlis warmoebis zrda, sasoflo-sameurneo warmoebis 

erT-erTi ZiriTadi amocanaa. am amocanis warmatebiT Sesruleba SeiZleba 

axali agroteqnikuri xerxebisa da meTodebis danergviT, simindis movla-

moyvanis kulturis saTanado doneze amaRlebiT. 

simindis biologia _ simindi erTwliani, erTsaxliani, 

gayofilsqesiani, jvaredindamamtverianebeli mcenarea. is miekuTvneba 

TivaqasrasebrTa (мятликовых) [17] ojaxs. Rero swormdgomi. sxvadasxva 

jiSebisa da hibridebis mixedviT, klimatur pirobebze, niadagis 
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nayifierebasa da agroteqnikaze damokidebulebiT, simaRle meryeobs 0,5-

dan 6-7 metramde. foTlebis ricxvi _ adreulobaze damokidebulebiT, 

SeiZleba iyos 10-dan 20-mde. foTlebis ricxvi sakmaod mdgradi jiSuri 

niSanTvisebaa da naklebad icvleba moyvanis agroxerxebis gamoyenebiT, 

magram optimalur pirobebSi mainc SeiZleba ganicados mcire gadaxrebi 

aRniSnuli normidan. 

fesvTa sistema funjaa, Zlier datotvili, ZiriTadi masa 

ganlagebulia 30-60sm siRrmeze.. simindi, miwisqveSa fesvTa sistemis 

garda, inviTarebs, gansakuTrebiT savegetacio periodis meore naxevarSi, 

sahaero fesvebs, romlebsac ZiriTadad meqanikuri (sayrdeni) funqcia 

gaaCniaT, Tumca niadagidan sakvebi xsnaris SewovaSi isinic monawileoben. 

mecnieruli gamokvlevebiT dadgenilia `pirdapiri korelacia fesvTa 

sistemis ganviTarebasa da fotosinTezis produqtiulobas, agreTve 

warmoqmnili foTlebis raodenobas Soris~ [171]. 

mamrobiTi yvaviledi (sagvela) amodis Reros wveroze da warmoqmnis 

20-30 milion mtvris marcvals, xolo dedrobiTi yvaviledi (taro) 

warmoiqmneba foTlis iRliaSi. `taroze formirdeba, Cveulebriv, 

marcvlis wyvili mwkrivebi (8-dan 16-mde, metwilad 12-14). zogierT 

hibridebs taroze aqvT 30 mwkrivi da 500-dan 1200-mde Teslkvirti. 1000,0 

marcvlis wona wvrilTeslian hibridebSi 100-150 gramia, 

msxvilTeslianebSi ki _ 300-400 grami. simindis miwiszeda mSral masaSi 

marcvlis wili 40-45%-ia, xolo Reros, foTlebis, sagvelas, naquCis da 

taros fuCeCis wili 55-60%. simindis fuCeCis genotipze da moyvanis 

pirobebze damokidebulebiT taros saerTo wonaSi naquCis wilad modis 

12-18%~ [171]. 

simindis marcvlis feri SeiZleba iyos: TeTri, yviTeli, 

narinjisferi, wiTeli. es aris jiSobrivi niSani. 

simindi sakmaod momTxovni kulturaa moyvanis pirobebis mimarT, 

magram is flobs mniSvnelovan ekologiur Taviseburebas _ maqsimalurad 

produqtiulad gamoiyenos niadagur-klimaturi faqtorebi da jiSebis 

sworad SerCevis SemTxvevaSi, maRal agroteqnikur fonze, uzrunvelyos 

maRali mosavali. [172] 

simindis jiSi `ajameTis TeTris~ mokle daxasiaTeba _ 

saqarTveloSi simindis jiSobrivi Semadgenloba Zalze mravalferovania, 
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romelic Camoyalibda simindis moyvanis samsaukunovani istoriis 

manZilze.  

saqarTveloSi simindis jiSobrivi SemadgenlobisaTvis 

damaxasiaTebelia originaluri formebis mravalferovneba, romlebic 

Seqmnilia erTdroulad adgilobrivi klimaturi pirobebisa da adamianis 

sameurneo zemoqmedebis Sedegad [82]. 

dasavleT saqarTveloSi upiratesad iTeseba TeTrmarcvliani 

simindis jiSebi, romlebic erTdroulad gamoiyeneba rogorc 

sasursaTed, ise safuraJe miznebisaTvis. 

naxevradkbila simindis jiSebs ukavia mTeli dasavleT 

saqarTvelos dabali zona, mTis winebamde, zRvis donidan 400-500 m 

simaRlemde. am zonaSi simindis moyvanas monokulturis xasiaTi aqvs. aq 

naxevarkbila TeTri simindis jiSebidan gavrcelebulia: ajameTis TeTri, 

abaSis TeTri, guruli TeTri, galis TeTri d sxva. Cvens cdebSi 

gamoyenebulia naxevradkbila TeTri simindis jiSi `ajameTis TeTri, 

romelic aris Zalze gamoTanabrebuli jiSi. is gamoyvanilia garkveul 

ekologiur zonaSi, mravalwliani xalxuri seleqciis gziT. `ajameTis 

TeTri~ xasiaTdeba gvianmwifobiT. misi savegetacio periodi Seadgens 135-

150 dRes. aqvs Zliermozardi maRali Rero, 17-23 miwiszeda muxlebiT, 

amdenive foTliT. taros sigrZe 18-20 sm-ia. marcvali farToa. xSirad 

marcvlis sigane ufro metia, vinem sigrZe. aqvs maRali absoluturi wona. 

1000 marcvlis wona udris 350-500 grams. rogorc wesi, marcvali aris 

gluvzedapiriani CanasaxTan mcire CaRrmavebiT. naquCi, rogorc wesi, 

TeTria. aris maRalmosavliani da fqvil-RerRils aqvs maRali kvebiTi 

Rirsebebi [82]. misi marcvlis potenciuri mosavlianoba SeiZleba 140 

centners Seadgendes heqtarze. 

moTxovnileba tenis mimarT _ simindi ekonomiurad xarjavs 

niadagis tens. `1 kg mSrali nivTierebis Sesaqmnelad is iyenebs 250-400 kg 

wyals~ [171], magram es ar niSnavs imas, rom wyalze saerTo moTxovnileba 

mcirea. aqvs mas ra, grZeli savegetacio periodi (150 dRe), is intensiurad 

qmnis mZlavr foTol-Rerovan masas, risTvisac xarjavs mniSvnelovani 

raodenobis wyals. `intensiuri zrdis periodSi, mozrdili mcenare dRe-

RameSi aorTqlebs 2-4 l wyals, haze 25000 cali sixSiriT dgomis dros 

70-140 tonas [171], rac Seadgens savegetacio periodis manZilze 10500-21000 
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tonas. es aris wylis uzarmazari masa, romelsac iyenebs simindis 1 

heqtari naTesi savegetacio periodis (150 dRis) manZilze. aqve unda 

avRniSnoT, rom dasavleT saqarTvelos tenian subtropikul zonaSi 

simindis naTess wylis nakleboba ar emuqreba. aq iSviaTia wlebi, gvian 

gazafxulis gvalvebs rom qondes adgili, magram niadagSi yovelTvis 

aris imdeni teni, rom simindis naTesi tenis naklebobas arasdros ar 

ganicdis, miT umetes maSin, roca am zonaSi gvalvian periodSic ki, 

haeris SefardebiTi tenianoba yovelTvis 60-80%-is farglebSia. 

moTxovnileba siTbosa da ganaTebis mimarT _ simindi siTbos 

moyvaruli mcenarea. siTboze moTxovnileba ganisazRvreba temperturis 

qveda zRvariT, roca iwyeba zrdis procesebi. ganzogadoebuli 

monacemebiT simindis zrdis procesebi iwyeba 8-10°С–ze. optimalur 

temperaturad simindis normaluri zrda-ganviTarebisaTvis unda 

miviCnioT 22±7°С. 30°С–ze da zeviT, haeris dabali (30%) SefardebiTi 

tenianobis dros, irRveva simindis yvavilobisa da ganayofierebis (taros 

warmoqmnis) procesebi, Sreba mtvrianaze mtveri, taros ulvaSis Zafebi 

xmeba, Sedegad dedrobiTi yvaviledi srulad ar nayofierdeba, rac iwvevs 

cru (qaCali) taros warmoqmnas. 

simindi mgrZnobiarea wayinvebis mimarTac. roca temperatura -2-3°С–

mde ecema, ziandeba aRmonaceni, magram mas aqvs unari, saWiro 

temperaturis dadgomis SemTxvevaSi, erT kviraSi aRadginos danaklisi, 

magram subtropikul zonaSi aseTi momentebi, simindis Tesvisa da 

aRmocenebis periodSi (maisis pirveli dekada) saerTod ar aRiniSneba. 

amdenad, simindis moTxovnileba siTbos mimarT, dasavleT saqarTvelos 

subtropikul zonaSi, optimumis farglebSia da, am mxriv, simindis 

naTesebs raime safrTxe ar emuqreba. 

simindi ganaTebis moyvaruli mcenarea. is moiTxovs ara Zalian 

xangrZliv dRes, magram intensiur ganaTebas. simindisaTvis ganaTebuli 

dRis optimalur xangrZlivobad miCneulia 12-14 saaTi. subtropikul 

zonaSi ganaTebuli dRis aseTi xangrZlivoba yalibdeba bunebrivad, 

romelic Sefardebulia am zonaSi arsebul RrublianobasTan. ase, 

magaliTad: zafxulis periodSi (ivnisi, ivlisi, agvisto) dRis 

xangrZlivoba Seadgens 16 saaTs, magram intensiurad ganaTebuli dRis 

xangrZlivoba 13-14 saaTia, rac simindisaTvis optimalur sidides 
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warmoadgens. simindis mosavali mkveTrad mcirdeba misi daCrdilvis 

pirobebSi, amis gamo saWiroa daculi iqnes heqtarze simindis, aRniSnuli 

jiSis optimaluri dgomis sixSire (35000 cali), meti sixSiris 

SemTxvevaSi adgili eqneba urTierT daCrdilvas da mosavali mkveTrad 

klebulobs. simindis savegetacio periodis pirvel naxevarSi saWiroa 

sarevelebis winaaRmdeg intensiuri brZola naTesis daCrdilvis da 

sarevelebisgan sxva arasasurveli movlenebis Tavidan asacileblad. 

nakleb efeqturia simindis samarcvled Tesva xexilis da Txilis 

mozrdil baRebSi SemamWidroebeli kulturis saxiT, naTesis daCrdilvis 

gamo. baRebSi Tesva mizanSewonilia simindis silosad an mwvane sakvebad 

gamoyenebis mizniT da sxva. 

moTxovnileba niadagis mimarT _ simindi izrdeba mravalgvari 

tipis niadagebze, magram maqsimalur mosavals iZleva, Rrma saxnavi fenis 

mqone, msubuq Tixnarebze da qviSnar niadagebze, romelTac aqvT rogorc 

kargi wyalgamtaroba, ise tenTSekavebis maRali unari. daWaobebuli mZime 

Tixa miwebi simindis mosayvanad nakleb gamosadegni arian. `am 

kulturisaTvis niadagis optimaluri simkvrive, meti wili 

niadagebisaTvis unda iyos 1,1-1,3 g/sm3~ [62]. simindi kargad izrdeba da 

viTardeba msubuq niadagebze, mxolod mineraluri da organuli 

sasuqebiT kargad ganoyierebis pirobebSi. es aixsneba imiT, rom aseTi 

niadagebi gazafxulze adre Sreba da Tbeba, vinem mZime meqanikuri 

Sedgenilobis mqone Tixa niadagebi. es ukanasknelni moiTxoven seriozul 

melioraciul Carevas, maTi meqanikuri Sedgenilobis, SedarebiT msubuq 

kategoriaSi gadasayvanad. Cveni mcdeloba swored am miznisakenaa 

mimarTuli, rasac vaRwevT bunebrivi ceoliTis-lomontitis da ntkilis 

gamoyenebiT. 

moTxovnileba sakveb elementebze _ simindi inviTarebs mZlavr 

da Zlier datotvil fesvTa sistemas, romlis wyalobiTac mas SeuZlia 

niadagis didi moculobidan STanTqos didi raodenobiT sakvebi 

elementebi, gansakuTrebiT ki azoti. simindis didi moTxovnileba sakveb 

elementebze ganpirobebulia imiT, rom igi STanTqavs am nivTierebaTa 

ZiriTad raodenobas SedarebiT mokle droSi, vegetatiuri organoebis 

intensiuri zrdis periodSi, amitom simindi miekuTvneba kvebis reJimis 

mimarT momTxovn mcenareTa jgufs. [83] 
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eqsperimentuli monacemebis ganzogadoebiT dadginda, rom simindis 

50-70 centneri marcvlis an 500-600 centneri mwvane masis mosavals 1 hadan 

gamoaqvs azoti _ 150-180 kg, fosfori _ 50-60 kg da kaliumi 150-200 kg. 

amdenad, `simindis marcvlis 1 centner mosavals saSualod gamoaqvs: 2,46 

kg azoti, 0,99 kg fosfori da 2,55 kg kaliumi, xolo 1 tona mwvane masas 

Sesabamisad 2,53; 0,83 da 3,14 kg [1]. sicocxlis pirvel periodSi simindi 

izrdeba nela da sakveb nivTierebebs iTvisebs SedarebiT mcire 

raodenobiT, xolo yvelaze meti raodenobiT gamoaqvs sagvelas 

amoRebidan taros rZisebr simwifemde. am momentisaTvis mcenare iTvisebs 

sakvebi elementebis daaxloebiT 90%-s da agrovebs 80% mSral 

nivTierebas [1]. 

sakveb elementebze simindis moTxovnilebidan gamomdinare, 

rekomendebulia 1 heqtarze 20-25 tona nakelis an N120P120K120 kg/haze, 

xolo simindisa da soias Sereul naTesSi N60P60K60 kg/haze. mineraluri 

sasuqebis Setana, magram aqve unda avRniSnoT, rom rogorc nakelis, ise 

mineraluri sasuqebis efeqtianoba ufro metia maTi erToblivi 

gamoyenebis SemTxvevaSi, vidre cal-calke Setanisas. [128] 

damokidebuleba niadagis pH-is mimarT: simindi kargad izrdeba 

da viTardeba sust mJave, neitralur da sust tute niadagebze. niadagis 

ares reaqciis optimaluri sidide simindisaTvis unda iyos  =6,5-7,5; 

magram simindis niadagis reaqciis mimarT Semguebloba ufro did 

sazRvrebSi Tavsdeba 4-8 erTeulis farglebSi [171]. `Tu niadagis pH am 

normebs scildeba, maSin misi ganviTareba sustia da mcire mosavals 

iZleva~ [1], amitom iseTi mJave niadagebi, rogoricaa saSualo da Zlieri 

ewerebi, saWiroeben periodulad mokirianebas. es RonisZieba aneitralebs 

Warb mJavianobas, xels uwyobs niadagSi sakvebi nivTierebebis 

mobilizacias, Znelad xsnadidan advilad xsnad formebSi gadayvanas, 

gansakuTrebiT es exeba fosforis SenaerTebs, acxovelebs 

mikrobiologiur procesebs, kerZod: Tavisufali, molekuluri azotis 

fiqsacias azotobaqteris meSveobiT, xels uwyobs niadagis 

struqturianobis gaumjobesebas, ris gamoc mokirianebuli niadagebis 

damuSaveba ufro advilia. yovelive amis gamo, simindis mosavlianoba 

mokirianebul mJave niadagebze mniSvnelovnad izrdeba. mJave gaewrebuli 
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niadagebi mxolod dasavleT saqarTveloSia, amis gamo mokirianebas 

mxolod am regionSi mimarTaven. 

niadagis mosakirianeblad iyeneben kiris Semcvel sxvadasxva 

masalas: damwvari da Camqrali kiri, dafqvili kirqva, ntkili, 

defekaciuri talaxi da sxva [182]. amgvar masalebs Seemateba bunebrivi 

ceoliTebi, rogoricaa klinoptiloliti, filifsiti, lomontiti, 

geilanditi da sxva. maT sxvadasxva xarisxiT gaaCniaT mokirianebis zemoT 

aRwerili efeqti. am mxriv kargadaa Seswavlili klinoptiloliti [119]. 

amJamad mimdinareobs sxva bunebrivi ceoliTebis Tvisebebis Seswavla am 

mimarTulebiT. Cveni s/k muSaobis mizani swored is iyo, rom Segveswavla 

bunebrivi ceoliTis-lomontitis da ntkilis niadagis gamaumjobesebeli 

Tvisebebi sufTa kirTan da klinoptilolitTan SedarebiT samegrelos 

regionis gaewrebuli, mJave reaqciis niadagebis mimarT, ramac sakmaod 

mniSvnelovani Sedegebi mogvca, rac kargad Cans am naSromis meoTxe da 

mexuTe TavebSi motanili masalebidan. 

 

V.2. soias sameurneo mniSvneloba, gamoyenebis areali, biologia 

da agroteqnika 

  

soias, rogorc maRalcilovan (37-40%) da zeTovan kulturas, 

saxalxo meurneobaSi mravalmxrivi gamoyeneba aqvs. mas iyeneben 

sasursaTod, cxovelTa sakvebad da nedleulad mrewvelobaSi, xmaroben 

farmakologiur warmoebaSi sxvadasxva samkurnalo preparatebis 

dasamzadeblad, agreTve sasideraciod; mis fesvebze dasaxlebuli koJris 

baqteriebis saSualebiT mcenare iTvisebs biologiur azots, riTac xels 

uwyobs niadagis nayofierebis amaRlebas. `koJris baqteriebs weliwadSi 1 

haze SeuZlia 150-320 kg haeris Tavisufali azotis fiqsacia~ [3]. 

kvebis mrewvelobaSi soias farTod iyeneben zeTis, fqvilis, rZis, 

Srotis, mwvane parkisa da marcvlis saxiT. safunTuSe, sakonditro 

mrewvelobaSi soias iyeneben fqvilis saxiT, romelic kaloriulobiT 

sWarbobs yvela sxva kulturis fqvils (100 gr soias fqvili Seicavs 450 

kalorias). aSS cilovan koncentratebze moTxovnileba naxevarze metad 

soias fqviliT kmayofildeba. 
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soia farTod gamoiyeneba yavis, Sokoladis da kamfetebis 

dasamzadeblad, soiasgan rZis miRebis Sesaxeb cnobebi moipoveba Cvens 

welTaRricxvamde. [88]  

soias zeTs iyeneben sapnisa da laqis warmoebaSi. misgan amzadeben 

glicerins, asafeTqebel nivTierebebs, sanTlebs, wyalgaumtar qsovils, 

sastambo, tipografiul da samxatvro saRebavebs, rezineuls, cvils, 

sacxeb zeTs, linoliums, webos, vitaminebs da sxvas. 

soias gansakuTrebuli mniSvneloba aqvs mecxoveleobis sakvebi 

bazis ganmtkicebis saqmeSi. soia saqonlis sakvebad gamoiyeneba marcvlis 

koncentratis, Srotis, koptonis, rZis, mwvane masis, silosis, Tivis, 

fqvilis, uxeSi sakvebis saxiT da sxva.  

soiasgan amzadeben sxvadasxva samkurnalo preparatebs. soias 

produqtebis xmareba dadebiT Sedegs iZleva diabetis, padagris, 

Tirkmelebis, kuWnawlavisa da sxva daavadebebis SemTxvevaSi, qronikuli 

xvelebis da peritonituli garTulebebis dros [3]. is aumjobesebs 

adamianis organizmis cxovelmyofelobas da Sromisunarianobas.  

didia soias agroteqnikuri mniSvneloba, misgan nakveTis 

ganTavisuflebis Semdeg, niadagi ufro fxvieri da struqturuli rCeba. 

is amdidrebs niadags biologiuri azotiT da sxva. amdenad, Zalian didia 

misi sameurneo mniSvneloba da gamoyenebis areali. 

soias warmoebis masStabebi _ msoflioSi samarcvle parkosan 

kulturebs 100 milioni heqtari farTobi uWiravs, anu daaxloebiT 

marcvleulis mTeli naTesis 13,0%. samarcvle parkosan kulturebs Soris 

soia pirvel adgilzea. soia moyavT msoflios yvela kontinentis 50-ze 

met qveyanaSi. msoflioSi is daaxloebiT iTeseba 49,0 milion heqtarze da 

marcvlis warmoeba 77 milion tonas aRwevs. soias marcvlis saSualo 

mosavlianobiT gamoirCevian kanada, aSS, argentina da brazilia. am 

qveynebSi marcvlis saSualo mosavlianoba 19,9-20,0 centneria. yofil 

sabWoTa kavSirs soias marcvlis msoflio warmoebaSi meoTxe adgili 

ekava [105]. saqarTveloSi soia 1981 wels daTesili iyo 16 aTas heqtarze 

da misi mosavlianoba 10,0 centners Seadgenda [3]. samwuxarod, dRevandel 

saqarTveloSi, statistikuri aRricxvis mouwesrigeblobis gamo, cnobili 

ar aris soias naTesi farTobisa da mosavlianobis raodenoba, rac am 

kulturis mimarT `daumsaxurebeli~ uyuradRebobis bralia. 
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soias botanikuri da biologiuri Taviseburebani – soia erT-

wlovani, mokle dRis, siTbosa da tenis moyvaruli mcenarea. soia mokle 

dRis mcenareTa Soris yvelaze mgrZnobiarea dRis xangrZlivobis mimarT. 

soias umravlesi jiSebisaTvis dRis optimaluri xangrZlivoba 13-15 

saaTia. naTeli dRis gaxangrZlivebiT soias vegetatiuri nawilebi 

izrdeba, yvaviloba neli tempiT mimdinareobs, savegetacio periodi 

xangrZlivdeba da produqtiuloba mcirdeba [105]. 

soia siTbosmoyvaruli mcenarea. saqarTvelos pirobebSi, prof. l. 

dekapreleviCis monacemebiT, soias saadreo jiSebi mwifdeba 2400, xolo 

sagviano jiSebi 3000-3500 gradusi aqtiur temperaturaTa jamis dros [3]. 

tenisadmi soias moTxovnilebas gansazRvravs misi transpiraciis 

koeficienti (1 gr mSrali nivTierebis Sesaqmnelad saWiro wyali 

gramobiT), rac 600-1000 gramis farglebSi meryeobs [3]. maSasadame, soias 

tenis gamoyenebis maRali koeficienti aqvs, amitom misi produqtiulobis 

ganmsazRvreli erT-erTi ZiriTadi faqtoria tenis optimaluri reJimiT 

uzrunvelyofa.  

soia warmatebiT SeiZleba moviyvanoT yvela tipis niadagze. misTvis 

miuRebelia bicobi, damlaSebuli niadagebi da niadagebi, romelTa pH  

naklebia 5-ze [105]. misTvis kritikuls warmoadgens niadagis pH-4-5 

erTeulis farglebSi. soias maRali mosavlis misaRebad ufro 

Sesaferisia gakulturebuli, humusiT da kiriT mdidari, kargad 

gapativebuli, fxvieri niadagebi. 

soias jiSi `kolxuri 4~ _ xalxuri seleqciiT gaumjobesebuli 

jiSia. daraionebulia dasavleT saqarTvelos Savi zRvis sanapiro 

Warbtenian subtropikul zonaSi, zRvis donidan 200 m simaRlemde. soias 

gurulebi `iaponias~ uwodeben, radgan XIX s. 90-ian wlebSi misi Tesli 

iaponiidan iqna Semotanili. aRniSnuli kultura (iaponiaSi) zRvis 

sanapiro zonis pirobebs iyo Seguebuli da kargad iqna 

aklimatizirebuli Warbtenian subtropikebSi. 

soias jiSi `kolxuri 4~ miekuTvneba koreuli qvesaxeobis 

msxvilfoTlovanTa saxesxvaobas. buCqi swormdgomia, msxvilReroiani, 

wverSi wakveTili daboloebiT da xSiri TeTri SebusviT; foToli 

rombismagvaria, farTo da msxvili, yvavili msxvilia, farTo da iisferi; 

parkebi yavis an muqi yavisferia. marcvali momrgvaloa, yviTeli, odnav 
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momwvano anarekliT. marcvali msxvilia, maRali sasaqonlo Rirsebis, 1000 

marcvlis wona 220-300 gramia, marcvlis kani Txelia. jiSi sagvianoa. misi 

savegetacio periodi 150-170 dRea, tenis moyvarulia, maRalmosavliania; 

wminda naTesSi heqtarze saSualod 20 centner marcvals iZleva, xolo 

xelsayrel niadagobriv klimatur pirobebSi ufro mets. parkebi 

momwifebisas skdeba da marcvali cviva, amis gamo mosavlis aRebis 

momenti metad sapasuxismgebloa. marcvalSi cximis Semcveloba saSualod 

19,1%-ia, xolo cilebisa 40%-mde [219]. jiSi Seguebulia Wartenian 

pirobebs da misi moyvana samegrelos regionSi da saerTod dasavleT 

saqarTvelos Savi zRvispireTis Warbtenian zolSi warmatebiT SeiZleba. 

aqedan gamomdinare, Cvens eqsperimentSi sacdel obieqtad swored es jiSi 

gvqonda aRebuli. 

 

V.3. simindisa da soias Sereuli naTesis agroteqnika _ 

aRmosavleT saqarTvelosTan SedarebiT, dasavleT saqarTveloSi 

simindisa da soias moyvanis agroteqnika ramdenadme gansxvavebulia. es 

gamowveulia im niadagobriv-klimaturi pirobebis sxvaobiT, romelic 

gaaCnia Cveni qveynis am or regions.  

niadagis ZiriTadi damuSaveba _ niadagis damuSavebis ama Tu im 

xerxis SerCeva da ganxorcieleba damokidebulia zonis niadagobriv-

klimatur pirobebze da aRniSnuli pirobebis Sesabamisi, am zonaSi 

danergili, miwaTmoqmedebis sistemaze [9]. dasavleT saqarTvelos tenian 

subtropikebSi niadagis mzralad damuSaveba miRebuli ar aris. amis 

ZiriTadi mizezi mdgomareobs imaSi, rom Semodgoma-zamTris periodSi 

mosuli naleqebis (wvimis) didi intensivoba mzralad moxnul niadags 

tkepnis da gazafxulze aseTi niadagi isev mosaxnavi xdeba. esec rom ar 

iyos, Semodgoma-zamTarSi Zalze xSiria wvimiani amindebi da niadagis 

Semodgoma-zamTarSi xvna, mzralis saxiT, praqtikulad SeuZlebelia [12]. 

am motivaciidan gamomdinare, dasavleT saqarTvelos tenian 

subtropikebSi niadagis ZiriTadi damuSaveba tardeba adre gazafxulze, 

Teberval-martSi.  

tenian subtropikebSi, adre gazafxulze niadagis ZiriTadi 

damuSaveba iTvaliswinebs, pirvel rigSi, Semodgoma-zamTris naleqebiT 

datkepnili niadagis saxnavi fenis gafxvierebas da struqturuli fenis 
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Seqmnas, amasTan aRmocenebuli sarevelebis meqanikur ganadgurebas, 

radgan Semodgoma-zamTris naleqebiT datkepnil niadagebSi 

mniSvnelovnad mcirdeba wyalgamtaroba, uaresdeba mikrobiologiuri 

procesebi, tenisa da sakvebi nivTierebebis gamoyeneba. amdenad, tenian 

subtropikebSi niadagis damuSavebis problema iZens gansakuTrebul 

mniSvnelobas. 

dasavleT saqarTvelos tenian subtropikebSi ZiriTadad 

danergilia simindis (moyvanis) monokultura. wlebis ganmavlobaSi 

nasimindarze iTeseba simindi. amis gamo niadagis damuSaveba da sasuqebis 

gamoyeneba moiTxovs Zalze dakvirvebul midgomas, radgan simindis 

monokulturam SesaZlebelia gamoiwvios niadagis gamofitva-degradacia 

da Seuqcevadi, uaryofiTi procesebis ganviTareba. aqedan gamomdinare, 

saWiroa simindis agroteqnikis ganxorcielebis dros Tanmimdevruld 

Catardes yvela is RonisZieba, romelic SemuSavebulia da danergilia 

praqtikaSi. aseT RonisZiebad miCneulia simindisa da soias Sereuli 

Tesva [3]. niadagis ZiriTadi damuSavebis win aucilebelia nakveTis 

gasufTaveba winamorbedi kulturis narCenebisgan da aoSva (moxvna 

zereled 8-10 sm-ze). RonisZieba tardeba Tebervlis dasawyisSi (pirvel 

dekadaSi). aoSvis Semdeg nakveTi xeluxleblad unda darCes 20-25 dRe. am 

xnis manZilze aoSil nakveTze sarevelebi swrafad aRmocendebian. 

aRniSnuli vadis gasvlis Semdeg, ZiriTadi xvnis win, niadagSi unda 

SevitanoT, gaTvaliswinebuli dozebiT, organuli da mineraluri 

(fosforovani da kaliumiani) sasuqebi da nakveTi unda moixnas mTel 

siRrmeze (30 sm). `mravali gamokvlevebiT dadgenilia, rom simindi da 

soia kargad reagirebs Rrma xvnaze~ [49]. amasTan Rrma xvnis dros 

aRmocenebadi da aRmocenebuli sarevelebi mTlianad nadgurdeba. garda 

amisa, Rrmad moxnul niadagSi, Warbi naleqebiT gamowveuli, zedmeti 

wylis gatareba niadagis qveda fenebSi ufro intensiurad mimdinareobs. 

aqedan gamomdinare, saukeTeso Sedegs iZleva, ZiriTadi moxvnis win, sam 

weliwadSi erTxel, beltis gadabrunebis gareSe, gamafxvierebeli 

agregatiT, niadagis gafxviereba 40-50 sm-ze, radgan aseTi gafxvierebis 

Semdeg niadagis maRali wyalgamtaroba SenarCunebulia sami wlis 

ganmavlobaSi. 
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niadagis Tesviswina damuSaveba _ iTvaliswinebs nakveTis 

mosworebas, saWiroebis SemTxvevaSi kultivacias da sabolood farcxvas. 

es RonisZieba tardeba uSualod Tesvis win, aprilis bolo an maisis 

pirvel dekadaSi. am SemTxvevaSi nadgurdeba ZiriTadi xvnis Semdeg 

gaRvivebuli da aRmocenebuli sarevelebi, es iZleva saSualebas pirvel 

xanebSi naTesi iyos SedarebiT sufTa da ar gamoiwvios simindisa da 

soias naTesis CaxSoba pirvel Toxna-kultivaciamde. 

Teslis momzadeba dasaTesad _ iTvaliswinebs simindisa da 

soias, laboratoriulad Semowmebuli Teslebis Sewamvlas sxvadasxva 

preparatebiT (fentiurami, tmtd, vitatiurami, vitavaqsi-200 da sxva). 

preparatis xarjvis normaa 2 kg 1 t Teslze. eseni fxvniliseburi 

preparatebia da Teslze daitaneba datenianebuli saxiT, miuxedavad amisa, 

mainc saWiroeben mwebavi nivTierebebis damatebas (karboqsil-

meTilcelulozis natriumis marili da `pvs~ (поливиниловый спирт). 

Tesva _ simindisa da soias Tesvis optimaluri dro, dasavleT 

saqarTvelos tenian subtropikebSi dgeba 20 aprilidan da grZeldeba 20 

maisamde. Tesvis vadis Semdgomi gadaweva, saSualo da sagviano 

jiSebisaTvis, dagvianebulad iTvleba, sruli da mWidro aRmonacenis 

misaRebad didi mniSvneloba aqvs Teslis CaTesvis siRrmes. optimalurad 

iTvleba: mZime TixebSi 5-6, TixnarebSi 8-10 da qviSnarebSi 10-12 sm. 

simindisa da soias Sereul naTesSi simindis optimalur kvebis ared 

iTvleba 70x40-50 sm, xolo imave naTesSi soiasTvis 70x15 sm. am 

SemTxvevaSi heqtarze mcenareTa dgomis sixSire: simindisaTvis iqneba 28-30 

aTasi cali, soiasTvis 94-100 aTasi cali. simindis dgomis sixSire 

Semcirebulia 35-dan 30 aTasamde, soiasi ki 300-dan 100 aTasamde. es 

agroteqnikuri RonisZieba tardeba imisaTvis, rom simindisa da soias 

Sereuli naTesi ar CaxSirdes, ar gamoiwvios zedmetad 

urTierTdaCrdilva da amiT ar Semcirdes saerTo mosavali. am 

SemTxvevaSi 1 haze simindis Tesvis normaa 25-30 kg, xolo soiasi 40-60 kg. 

1 heqtarisTvis saWiro Teslebs Seureven erTmaneTSi da Tesaven saTesiT 

an xeliT. simindisa da soias Sereuli naTesisaTvis mineraluri 

sasuqebis normad dadgenilia N60P60K60 kg/haze. es aris soiasTvis misaRebi 

norma. PK _ SeaqvT Tesvamde, xolo N ki aRmocenebis Semdeg pirveli 
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kultivaciis win.  simindisa da soias Sereuli naTesisaTvis atareben 

Semdeg agroteqnikur RonisZiebebs: aRmocenebis Semdeg, 3-4 foTlis 

fazaSi tardeba pirveli margvliswina kultivacia da Semdeg pirveli 

margvla (Toxna) gamoxSirviT. amis Semdeg dgeba garkveuli Sesvenebis 

periodi, sanam simindi miaRwevs 5-6 namdvili foTlis fazas. amis Semdeg 

tardeba meore kultivacia da Toxna, simindis Zirebze miwis SemoyriT. 

amiT mTavrdeba agroteqnikis ZiriTadi momentebi. 

siminds SeiZleba gauCndes zogierTi daavadebebi: 

helmintosporiozi, buStovani da mtvriana gudafSuta, taros baqteriozi, 

fuzariozi da sxva da daazianos mavneblebma: mavTula da crumavTula 

Wiebma, simindis Reros farvanam, Svedurma buzma da sxva.  

soia SeiZleba daavaddes: baqterioziT, fuzarioziT, fesvis 

sidampliT da sxva. SeiZleba daazianos mavneblebma: ablabudianma tkipam, 

akaciis aluram, mdelos farvanam, ionjis xvatarma, koJris cxvirgrZelam, 

mavTula Wiebma da sxvam, magram dasavleT saqarTvelos Warbtenian 

zonaSi aRniSnul daavadeba-mavneblebs didi gavrceleba ara aqvT da amis 

gamo brZolis RonisZiebebi ar tardeba.  

dasavleT saqarTveloSi simindisa da soias mosavals iReben xeliT. 

samwuxarod, simindisa da soias movla-moyvanis industriuli teqnologia 

danergili ar aris. 

simindTan Sereuli soias naTesis sameurneo mniSvneloba _ 

simindSi soias SeTesva misi marcvlis warmoebis gadidebis rezervia. 

CvenSi mas didi xnis istoria aqvs da warsulSi soias marcvlis 

warmoebis ZiriTad wyaros warmoadgenda. amJamad ukve gankerZoebul 

nakveTebze ZiriTadad soia simindTan SeTesviT moyavT da am 

agroteqnikur xerxs aqvs Taviseburi agroteqnikuri, agroekologiuri da 

ekonomiuri gamarTleba. aqedan gamomdinare, simindisa da soias Sereulad 

moyvana sameurneo TvalsazrisiTac gamarTlebulia. soias simindTan 

erTad moyvanam warsulSi (amJamadac) didi samsaxuri gauwia dasavleT 

saqarTvelos soflis meurneobas simindis monokulturad moyvanisa da 

sasuqebis uqonlobis pirobebSi [3]. ganoyierebis gareSe simindis 

ramdenime wels zedized erTsa da imave nakveTze Tesvisas misi 

produqtiuloba Zalze qveiTdeba. simindis mosavlis, misaReb doneze, 
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stabilurad SenarCuneba, sasuqebis gamouyenlobis SemTxvevaSi, mxolod 

soias SeuZlia, e.i. soia `cocxali~ sasuqia, romelic biologiuri 

SeTavsebadobis mqone kulturas (siminds) kvebavs azotiT. garda amisa, 

soias mcenare da marcvali erT-erT koncentrul, maRalcilovan sakvebs 

warmoadgens, romelic simindis marcvalsa da CalasTan erTad maRali 

energetikuli SesaZleblobebis sakvebia, rac uTuod saWiroa 

mecxoveleobisa da mefrinveleobis ganviTarebisaTvis. samarcvle da 

sasilose simindSi, sadac ki SesaZlebelia soia unda SeiTesos, radgan 

iZleva cilebiT mdidari produqciis damatebiT mosavals, sakveb bazas 

monelebadi proteinis dabalansebis gziT.  

 

V.4. bunebrivi ceoliTis-lomontitis, ntkilisa da organul-

ceoliTovani sasuqebis gavlena simindisa da soias Sereul 

naTesSi simindis zrda-ganviTarebaze, mosavlianobaze, 

produqciis xarisxze da ekonomiur efeqtianobaze 

 

`adamiani sanam iswavlida nadirobas da xorcis sakvebad 

gamoyenebas, sanam is moaSinaurebda cxovelebs da gamoiyenebda sakvebad 

xorcsa da rZes, manamde mniSvnelovnad adre, sargeblobda bunebis mier 

mzamzareulad mocemuli mcenareuliT, bostneuliT da nayofebiT~ [100, 

61]. adamianma binadari cxovrebis dasawyisSive, sakvebis ufro saimedo 

maragis Seqmnis mizniT, Tavis samyofelSi xeli mihyo misTvis cnobili 

mcenareebis, cxovelebisa da frinvelebis moSenebas, maT movla-moyvanas. 

amdenad, simindsa da soias adamiani didi xania icnobs. samiwaTmoqmedo 

kulturis TandaTanobiT ganviTarebis pirobebSi afarToebda is am 

kulturebis  jiSobriv asortiments da aumjobesebda maTi movla-moyvanis 

agroteqnikas. 

saqarTvelos mindvris kulturebis asortimentSi, gansakuTrebiT me-

17 saukunis Semdeg, mniSvnelovani adgili daikava simindma da soiam, 

romelTac gansakuTrebuli mniSvneloba eniWeba adamianis kvebis 

srulfasovani asortimentis Seqmnasa da samamulo mecxoveleobis 

ganviTarebis saqmeSi. aqedan gamomdinare, am kulturebis maRali mosavlis 

miRebas, gaumjobesebuli agroteqnikis fonze didi mniSvneloba aqvs 

saqarTvelos soflis meurneobis ganviTarebis saqmeSi. 
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V.4.1. bunebrivi ceoliTis-lomontitis, ntkilisa da organul-

ceoliTuri sasuqis (ceonaki) gavlena simindis zrda-

ganviTarebis fazebis msvlelobaze, fesvTa sistemis, 

saasimilacio aparatis da reproduqtiuli organoebis 

formirebaze.  

mcenaris organizmi Sesdgeba miwisqveSa (fesvTa sistema) da miwis 

zeda (Rero-foTlebi) nawilebisagan. `mcenaris TiToeul am nawils 

garkveuli sasicocxlo funqcia akisria. fesvTa sistema asrulebs or 

mniSvnelovan funqcias: mcenares amagrebs substratze (niadagze) da iwovs 

substratidan (niadagidan) wyals da masSi gaxsnil sakveb nivTierebebs~ 

[146], fesvTa sistemis morfologiuri agebuleba srulad Seesabameba mis 

fiziologiur funqciebs. is Rrmad Cadis niadagSi, itoteba yvela 

mimarTulebiT da sul ufro da ufro did masStabebSi qselavs da 

moicavs substrats [56]. 

fesvTa sistemis zrdis pirobebi sakmaod rTulia. masze arsebiT 

gavlenas axdens niadagis struqtura, datenianebis xarisxi, niadagis 

nayofiereba, gamoyenebuli sasuqebi, niadagis ares reaqcia (pH), niadagis 

mikroflora da sxva faqtorebi [90]. amdenad niadagi da mcenareTa fesvTa 

sisitema arian mudmivi urTierTzemoqmedebis obieqtebi, romlebic 

garkeveuli xarisxiT zemoqmedeben erTmaneTze [142]. 

mcenaris miwis zeda sistema Sesdgeba Stambi (Rero) da 

foTlebisagan. Reros fiziologiuri funqciaa gaataros foTlebisaken 

fesvTa sistemis mier Sewovili niadagis xsnari, masSi gaxsnili sakvebi 

nivTierebebiT da warmoadgendes sayrdens varjisaTvis [138].  

foTlebSi xorcieldeba sasicocxlod mniSvnelovani procesebi: 

fotosinTezi, transpiracia da gazTa cvla. foTlebzea ZiriTadad 

ganlagebuli sekretoruli funqciis matarebeli ujreduli kompleqsebi, 

romelebic uzrunvelyofen foTlebSi sinTezuri procesebis 

mimdinareobas [58, 138]. 

`progresi adamianTa sazogadoebis ganviTarebaSi xorcieldeba 

mxolod mTeli dedamiwis mcenareuli samyaros fotosinTezur 

saqmianobaSi, adamianebis grandiozuli masStabebiT Carevis Sedegad [138]. 

aqedan gamomdinare cxadia, rom adamiani valdebulia aamaRlos mcenareTa 
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produqtiuloba, mcenareuli samyaros reorganizaciis da mcenaris 

fotosinTezuri `moRvaweobis~ maRal doneze marTvis gziT.   

mcenaris fesvTa sistemis da saasimilacio zedapiris 

(fotosinTezuri aparati) damokidebuleba funqciuria. erTis gaZliereba, 

avtomaturad iwvevs meoris zrda-ganviTarebis gaZlierebas. aqedan 

gamomdinare, mcenaris produqtiulobis amaRlebis mizniT, mcenaris 

saerTo zrda-ganviTarebaze zemoqmedeben sxvadasxva saSualebebiT, 

rogoricaa, mineraluri kvebis gaZliereba, zrdis stimulatorebis 

gamoyeneba, niadagis mokirianeba, moTabaSireba, morwyva, saravelebis 

winaaRmdeg brZola da sxva. am saqmeSi SesaZlebelia mniSvnelovani 

gavlena hqondes bunebrivi ceolitebis, rogorc aqtiuri 

ionTgamcvlelebis, gamoyenebas, rasac adasturebs rigi mkvlevarebis [97, 

153, 72, 151] mier Catarebuli namuSevrebi, magram literaturaSi naklebad 

moipoveba konkretuli masalebi, uSualod bunebrivi ceolitebis 

gavlenis Sesaxeb, fesvTa sistemis an miwis zeda saasimilacio aparatis 

zrda-ganviTarebaze da funqcionirebaze. aqedan gamomdinare, SevecadeT 

mindvris cdis saSualebiT Segveswavla bunebrivi ceoliTis _ 

lomontitis da ntkilis zemoqmedebis maCveneblebi simindis `ajameTis 

TeTris~   fesvTa sistemis da saasimilacio aparatis formirebaze. cda 

tardeboda am naSromis 46 gverdze ganTavsebuli meTodikis da 47 

gverdze motanili cdis sqema I-is mixedviT. prof. dospexovis `sacdeli 

saqmis meTodik~-is moTxovnebis mixedviT [81]. 

dekapreleviCis ganmartebiT: `adgilobrivi naxevarkbila simindebs 

Soris arian Zalian gamoTanabrebuli jiSebi, rogoricaa: `ajameTis 

TeTri~, `galis TeTri~, `abaSis TeTri~ da sxva. yvela am jiSebisaTvis 

saerTo damaxasiaTebeli niSnebia: grZeli savegetacio periodi (135-150 

dRe) da Zlieri maRalmozardi Rero. yvela isini floben mosavlianobis 

maRal potencials da kargad arian Seguebuli subtropikuli klimatis 

pirobebs [78].  

cdaSi siminds soiasTan erTad vTesavdiT maisis pirvel dekadaSi. 

gegmiT, danayofze (60 m2) unda dagveTesa 125 gr Tesli anu 25 kg/ha-ze, 

faqtiurad vTesavdiT 150 gr. anu 30 kg/ha-ze. es gvaZlevda cdaSi uxeSi 

Secdomebis Tavidan acilebis saSulebas, radgan aRmocenebis Semdeg (3-4 

namdvili foTlis fazaSi) pirveli gamargvlis (gaToxnis) dros 
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gamovxSiravdiT naTess da danayofze vtovebdiT zustad dagegmil 

raodenobas (180 mcenare). variantze es iyo 720, xolo hektarze ki 30000 

cali, romelTac sacdeli saqmis meTodikis moTxovnebis Sesabamisad, 

vinarCunebdiT simindis savegetacio periodis mTlianad damTavrebamde 

anu mosavlis aRebamde. simindSi SeTesil soias ki vtovebdiT 70x14 sm-ze, 

am SemTxvevaSi danayofze (60m2) Tavsdeba 612 mcenare, variantze 2448, 

xolo erT ha-ze 100-102 aTasi cali. 

gegmis mixedviT, cdaSi mineraluri sasuqebi Segvqonda 

yovelwliurad. fosfori da kaliumi niadagis ZiriTadi damuSavebis 

dros, xolo azotovani, normis naxevari Tesvis win da meore naxevari 

savegetacio gamokvebis saxiT, naTesis meore gaToxnis dros (5-6 foTlis 

fazaSi.   

sacdeli komponentebis: lomontitis, ntkilis, axali nakelis da 

organul-ceoliTuri sasuqebis `ceonakis~ Setana gaTvaliswinebulia 3 

weliwadSi erTxel. aRniSnuli komponentebi SevitaneT 2003 wlis 

zamTarSi niadagis ZiriTadi damuSavebis dros (Tebervali).  

simindisa da soias Sereuli naTesis movla-damuSaveba 

xorcieldeboda agrowesebis moTxovnebis sruli dacviT.  

dakvirvebebi mcenaris zrda-ganviTarebaze xorcieldeboda 

yovelwliurad mTeli savegetacio periodis manZilze. naSromis 

gadatvirTvis Tavidan acilebis mizniT motanilia fenologiuri 

dakvirvebis erTi wlis (2004w.) Sedegebi, cdis seriebis mixedviT 

sakontrolo da perspeqtiuli variantebisaTvis. 

simindis da soias zrda-ganviTarebis tempebi pirdapir 

damokidebulebaSia temperaturul da teniT uzrunvelyofis reJimTan 

klimatis aRniSnuli elementebis mimarT isini gansakuTrebiT Zlierad 

reagireben Tesva-aRmocenebis periodSi. `am periodis xangrZlivoba, 

damdgari meteorologiuri pirobebis Sesabamisad SeiZleba meryeobdes 10-

20 dRis farglebSi~ [171]. Cven sinamdvileSi 2004 wels, cdaSi simindi 

davTeseT 6 maiss. sakontrolo I variantSi naTesis aRmoceneba dasrulda 

16 maiss, daTesvidan 10 dReSi, danarCen variantebSic am vadaSi aRmocenda, 

magram taros sruli simwife aRiniSna me-2 variantze 4 dRiT, me-3 

variantze 2 dRiT, me-7 variantze 5 dRiT, me-11 variantze 4 dRiT, me-15 

variantze 2 dRiT adre (cxrili 25).  
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cxrili 25. simindis jiS `ajameTis TeTrze~ fenologiuri dakvirvebis 

Sedegebi 2004 wlis monacemebis mixedviT 
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75% 75% 75% 75% 75% 75% 75% 75% 100% 
dRe 
ebi 

cdis I (sakontrolo) seria 

1 sak. I usasuqo 6.05 16.05 26.05 20.07 4.08 10.08 3.09 18.09 7.010 12.010 155 

2 sak. II + NPK ~ ~ ~ 17.07 1.08 6.08 28.08 14.09 3.010 8.010 151 

3 sak.III+ax nakeli ~ ~ ~ 18.07 2.08 8.08 30.08 16.09 5.010 10.010 153 

cdis II seria 

7 
lomontiti ~ ~ ~ 15.07 30.07 4.08 28.08 13.09 1.010 6.010 149 

ntkili ~ ~ ~ 16.07 31.07 5.08 27.08 15.09 2.010 7.010 150 

cdis III seria 

11 
lomont+NPK ~ ~ ~ 17.07 1.08 6.08 28.08 14.09 3.010 8.010 151 

ntkili+NPK ~ ~ ~ 16.07 31.07 7.08 28.08 14.09 3.010 8.010 151 

cdis IV seria 

15 
ceonak `l~ ~ ~ ~ 18.07 2.08 8.08 30.08 16.09 5.010 10.010 153 

ceonak `n~ ~ ~ ~ 17.07 1.08 8.08 30.08 16.09 5.010 10.010 153 

 

saerTod sagvelas amosvlidan simindis naTesma organogenezis 

Semdgomi etapebi ufro swrafad gaiara. es tendencia mkveTrad vlindeba 

organogenezis gavlis Semdgom etapebSi (cxrili 25). aRniSnuls 

principuli mniSvneloba ara aqvs mosavlis aRebisaTvis, radgan mosavlis 

aReba erTdroulad tardeba, magram uaRresad didi mniSvneloba 

mcenareze taros gaSrobis periodis xangrZlivobisaTvis, ufro Zlieri 

fesvTa sistemis da saasimilacio aparatis formirebisaTvis. 4-5 dReSi, 

zafxulis optimaluri temperaturis. ganaTebis, tenianobis da 

srulfasovani kvebis pirobebSi, sakontrolo I-Tan SedarebiT, 

lomontitis, organul ceoliTovani da mineraluri sasuqebis 

zegavleniT, simindis naTess SeuZlia Seqmnas gacilebiT ufro Zlieri 
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fesvTa sistema da saasimilacio aparati, rac saboloo jamSi aisaxeba 

maRali da xarisxovani mosavlis formirebaSi. aRniSnuli ganmartebis 

namdviloba dasturdeba am mimarTulebiT Cvens mier Catarebuli kvlevis 

SedegebiT (cxrilebi 26 da 27).  

Cvens cdebSi, fesvTa sistemis da saasimilacio aparatis 

formirebis sidideebis dasadgenad, mcenaris zrda-ganviTarebis 

dasrulebis fazaSi (taros cvilisebri simwifis dadgomisas), yovel 

danayofze viniSnavdiT am danayofisaTvis damaxasiaTebeli ganviTarebis 

sam, variantze sul 12 mcenares. TiToeul moniSnul mcenareze viTvlidiT 

da vzomavdiT TiToeuli foTlis sigrZes, vajamebdiT maT da gamogvyavda 

foTlis saSualo sigrZe erT mcenareze. amave wesiT vadgendiT foTlis 

saSualo siganes. am ori maCveneblis namravliT vadgendiT 1 mcenaris 

saasimilacio zedapiris saSualo farTs, romelsac vamravlebdiT 1 

heqtarze mcenareTa raodenobaze (30000 cali) da vRebulobdiT 1 heqtarze 

saasimilacio farTis sidides. cxadia, am monacemebs ara aqvs 

absoluturi sizustis pretenzia, magram cdomileba Tanabrad vrceldeba 

yvela variantze, ris gamoc miRebuli monacemebi CaiTvleba sarwmunod. 

bunebrivi ceoliTis, ntkilisa da organul-ceoliTuri sasuqebis, 

simindis saasimilacio aparatis formirebaze da biomasis mosavlianobaze 

gavlenis Sesaxeb masalebi motanilia cxril 26-Si. rogorc am 

masalebidan irkveva, erT mcenareze foTlebis saSualo raodenoba, 

variantebis mixedviT, meryeobs 15-20 calis farglebSi, rac am jiSisaTvis 

damaxasiaTebeli niSanTvisebaa. saSualod 1 mcenaris foTlebis jamuri 

sigrZe 4,25-6,1 metria, saSualo sigane ki 7-8 sm. 1 mcenaris saasimilacio 

farTi, pirvelidan meTxuTmete variantamde matulobs Setanili 

komponentebis dozebis zrdis kvalobaze da 2,95-4,88 m2-is farglebSia. 

yvelaze mcire saasimilacio farTi aRiricxeba sakontrolo I variantze, 

romelic Seadgens 84787,5 m2/haze. maqsimaluri maCveneblebi aqvT me-11 da 

me-15 variantebs `lomontiti + NPK-119700,0 da nakeli + NPK-120698,0 m2, 

rac am jiSisaTvis optimaluri maCvenebelia. `simindis bevri 

ultrasaadreo da saadreo jiSebi, optimalur saasimilacio aparats 

qmnian maSin, roca mcenareTa dgomis sixSire heqtarze Seadgens 40-50 aTas 

cals~ [146]. sagviano jiSebisaTvis es maCvenebeli fiqsirdeba, 1 heqtarze 

35-36 aTasi cali mcenaris dgomis dros. 



 127 

cxrili 26. lomontitis, ntkilis da organul-ceoliTuri sasuqebis gavlena simindis `ajameTis TeTris~ 

saasimilacio aparatis da mTlianad nedli biomasis formirebaze 
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sixSire 1 

ha-ze 

1 mcenareze 

foTlis 

saSualo 

raodenoba 

1 mcenaris 

foTlebis 

zomebi 

1 mcenaris 

saasimila-

cio farTi 

saasimila- 

cio farTi 

erT 

heqtarze 

1m2 saasimila- 

cio farTis 

produqtiulo- 

ba dRe-RameSi 

1m2 saasimila- 

cio farTis 

produqtiulo

ba 

savegetacio 

periodSi (150 

dRe) 

saasimilacio farTis 

produqtiuloba 1 haze 

(nedli biomasa=fesvTa 

sistema+Rero+foToli

+nedli taro fuCeCiT) 

saerTo 

sigrZe 

saSualo 

sigane 

gadaxra (+-) 

sakontrolo I-dan 

cali cali sm sm sm2 m2 gr gr c/ha % 

cdis I (sakontrolo seria 

1 sakontr. I 30000,0 15,0 425,0 7,0 2975,0 84787,5 4,48 672,0 569,8 - 

2 sakontr. II ~ 17,0 490,0 8,0 3920,0 111720,0 4,81 721,5 806,1 41,5 

3 sakontr. III ~ 16,0 485,0 7,0 3395,0 96900,0 4,57 685,5 664,3 16,6 

cdis II seria 

7 
lomontiti ~ 16,0 520,0 7,0 3640,0 104025,0 4,64 696,0 724,0 27,1 

ntkili ~ 17,0 540,0 7,0 3780,0 108300,0 4,65 697,5 755,4 33,6 

cdis III seria 

11 
lomont+NPK ~ 18,0 600,0 7,0 4200,0 119700,0 4,69 703,5 842,1 47,8 

ntkili+NPK ~ 18,0 605,0 7,0 4235,0 120698,0 4,78 717,0 865,4 51,9 

cdis IV seria 

15 
ceonak `l~ ~ 19,0 600,0 7,0 4200,0 119700,0 4,88 732,0 876,2 46,5 

ceonak `n~ ~ 20,0 610,0 8,0 4880,0 139080,0 4,92 738,0 1026,4 80,2 
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cxrili 27. lomontitis, ntkilis da organul-ceoliTuri sasuqebis 

gavlena simindis `ajameTis TeTris~ fesvTa sistemis 

formirebaze (mcenareTa dgoma 1 ha-ze 30000 cali) 

  

va
r
ia
nt

eb
is

 #
#
 

pe
r
s
pe
qt

iu
l
i 

va
r
ia
nt

eb
i 

1 mcenaris 

fesvTa sistemis 

zomebi 

1 mcenaris fesvTa 

sistemis saSualo 

moculoba 

1 mcena-

ris 

fesvTa 

sistemis 

saS. wona 

mcenareTa fes-

vTa sistemis 

wona 1 ha-ze 

saSualo 

sigrZe 

 

saSualo 

radiusi 

(R) 

gadaxra (+-) sakon-

trolo I dan 

gadaxra (+-) sa-

kontrolo I dan 

sm sm sm3 % gr centneri % 

cdis I (sakontrolo) seria 

1 sakontr. I 23,0 7,5 4062,4 - 167,0 60,1 - 

2 sakontr. II 27,0 11,0 10258,4 152,5 335,5 121,0 101,3 

3 sakontr. III 24,0 8,8 5835,9 43,7 239,5 86,4 43,8 

cdis II seria 

7 
lomontiti 26,3 7,8 5024,3 23,7 236,5 85,3 41,9 

ntkili 25,5 8,3 5516,0 35,8 242,0 87,1 44,9 

cdis III seria 

11 
lomont.+NPK 28,5 808 6930,1 70,6 325,0 117,0 94,7 

ntkili+NPK 31,8 8,9 7909,3 94,7 372,0 133,9 123,0 

cdis IV seria 

15 
ceonak `l~ 30,8 10,8 11280,5 177,7 509,5 183,6 205,5 

ceonak `n~ 32,8 11,2 13919,3 218,0 514,0 185,0 207,8 

 

Cvens eqsperimentSi, 1 m2 saasimilacio farTis sadReRamiso produq-

tiuloba (variantebis mixedviT) meryeobs 4,48-4,94 gramis farglebSi. 

`mcenaris jiSur SesaZleblobebze, sakvebiT da teniT, mudmivad maRal 

parametrebSi, uzrunvelyofis doneze da agroteqnikis moTxovnebis 

maqsimalurad gamoyenebis pirobebSi, es maCvenebeli SeiZleba iyos 7-8 

grami dRe-RameSi [146]. Cvens mier mopovebuli monacemebidan gamomdinare, 1 

m2 saasimilacio farTis produqtiuloba, savegetacio periodis (150 dRe) 

manZilze Seadgens pirvel (sakontrolo) variantze 672,0 grams, xolo me-

11 variantze 703,0 da 717 grams, rac Sesabamisad Seadgens 842,1 da 865,4 

centner nedl biomasas (mTlianad) heqtarze da is 47,8 da 51,9%-iT 
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aRemateba pirveli variantis maCvenebels (569,8 c/haze). ukeTesi maCveneb-

lebi aqvs me-15 variants, sadac Setanilia ceonak `l~ da `n~ 40 tona/haze. 

aqedan gamomdinare, SeiZleba gakeTdes martivi daskvna, rom simindis 

kulturis gasanoyiereblad, bunebrivi ceoliTis-lomontitis, ntkilis 

da maTi monawileobiT damzadebuli organul-ceoliTuri sasuqis 

gamoyeneba mastimulirebel Tvisebebs amJRavnebs mcenaris saasimilacio 

aparatis SeqmnaSi da produqtiulobis amaRlebaSi, rac 1,5-1,7 jer zrdis 

mcenaris saasimilacio aparatis farTs da fotosinTezuri reaqciis 

aqtivobas.  

mcenaris normaluri zrda-ganviTarebis da produqtiulobis 

upirvelesi ganmsazRvreli faqtoria fesvta sistemis normaluri 

ganviTareba, romelsac korelaciurad unda Seesatyvisebodes mcenaris 

miwiszeda organizmis zrda-ganviTareba da funqcionireba.  

mcenaris fesvTa sistemis da miwiszeda organoebis 

urTierTfunqciuri danokidebulebis gasarkvevad, mosavlis aRebis win 

winaswar moniSnul (saasimilacio aparatis Sesaswavlad moniSnuli 

mcenareebi) mcenareebs, mSral amindSi, bariT vTxridiT ise, rom maTze 

maqsimalurad SenarCunebuliyo fesvTa sistema mTlianobaSi. amoRebul 

fesvebs SevaSrobdiT mzeze da Semdeg vbertyavdiT ise, rom zedmeti miwa 

mocilebuliyo. Reros vaWridiT fesvis yelTan `sahaero~ fesvebis 

SenarCunebiT da vwonidiT. SemSrali fesvebi, saTanado etiketiT 

gadagvqonda fardulSi, sadac fanerze vawyobdiT sibrtyeze da 

vzomavdiT sigrZesa da siganes. sibrtyeze gaSlili fesvTa sistemis 

habitusi (forma) wveroze damdgari konusis formisaa, romlis 

moculobas viTvlidiT formuliT HR ⋅= 2

3
1πγ ; amgvarad miRebuli 

monacemebi motanilia cxril 27-Si, romliTac dasturdeba, rom bunebriv 

ceoliTs-lomontits, ntkils da maTi monawileobiT damzadebul 

organul-ceoliTur sasuqebs, udaod gaaCniaT mcenaris zrda-ganviTarebis 

mastimulirebeli Tvisebebi. ase, magaliTad: sakontrolo I variantze, 

erTi mcenaris fesvTa sistemis moculoba 4062,4 sm3–ia, NPK-s sruli 

dozebis Setanis SemTxvevaSi es maCvenebeli 152,5%-iTaa gazrdili 

(varianti 2), Sesabamisad 101,3%-iT gazrdilia fesvTa sistemis wonac, 

xolo axali nakelis (20 t/haze) Setanis SemTxvevaSi es maCveneblebi 43,7 
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da 43,8%-is tolia (varianti 3). fesvTa sistemis moculoba da wona sufTa 

lomontitis 20 t/haze Setanis SemTxvevaSi (varianti 7), gazrdilia 23,7%, 

xolo wona 41,9%-iT (varianti 7). igive raodenobiT ntkilis Setanis dros 

es maCveneblebia 35,8 da 44,9%. gacilebiT ukeTesi maCveneblebia 

dafiqsirebuli organul-ceoliTuri sasuqebis gamoyenebis dros. es 

maCveneblebi me-15 variantze Seadgens 177,7-205 da 218,0-207,8%-s. es 

monacemebi iZleva saSualebas vTqvaT, rom bunebrivi ceoliTis-

lomontitis, ntkilis da organul-ceoliTuri sasuqebis gamoyenebiT 

mniSvnelovnad aqtiurdeba mcenaris (am SemTxvevaSi simindis) rogorc 

fesvTa sistemis, ise miwiszeda saasimilacio farTis zrda, rac xels 

uwyobs mcenaris zrda-ganviTarebis gaaqtiurebas mTlianobaSi, 

gansakuTrebiT mwir, gaewrebul, mJave niadagebze. am daskvnebs kidev ufro 

sarwmunos xdis Cveni Semdgomi gamokvlevebi simindis naTesis 

reproduqtiuli organos (taros) formirebis Sesaxeb. 

bevr mecnierul gamokvlevaSi [153, 97, 114, 178] naCvenebia, rom sxva-

dasxva saxeobis sasoflo-sameurneo kulturebis mosavlianobis amaRleba 

SeiZleba bunebrivi ceoliTebis gamoyenebiT, mineraluri sasuqebis 

dozebis mniSvnelovani Semcirebis pirobebSi. gamovlenilia agreTve 

bunebrivi ceoliTis-analcimis dadebiTi gavlena kitrisa da. patisonis 

reproduqtiuli organoebis formirebaze [43, 185], magram simindis Sem-

TxvevaSi, aseTi namuSevari ar Segvxvedria.  

simindi erTsaxliani, gayofilsqesiani kulturaa, rac niSnavs imas, 

rom mas erT mcenareze aqvs rogorc dedrobiTi (taro), ise mamrobiTi 

(qoCoCi) sqesis organoebi, amitom eqvemdebareba rogorc TviT, ise 

jvaredin damtverianebas. 

simindis jiSebi pirobiTad iyofa or jgufad: erTtaroianebi da 

mravaltaroianebi, rac niSnavs imas, rom erTtaroiani formebis erTi 

mcenare iZleva mxolod erT taros, iSviaTad ors, xolo mravaltaroian 

formebs aqvT genetikuri unari, Cveulebriv pirobebSi mogvcen 2 da meti 

taro. gansakuTrebiT optimalur pirobebSi metic. es jiSebi metwilad 

miekuTvnebian saadreo, Saqris simindebis jgufs. 

Cvens eqsperimentSi gamoyenebuli simindis jiSi `ajameTis TeTri~ 

miekuTvneba saSualo sagviano, naxevradkbila, erTtaroiani simindebis 

jgufs, romelTac erTze meti srulyofili taros mocema SeuZliaT 



 131 

gansakuTrebul xelSemwyob (optimalur) pirobebSi. aqedan gamomdinare, 

Cveni mizania davadginoT lomontitis, ntkilisa da organul-ceoliTuri 

sasuqebis gavlena simindis `ajameTis TeTris~ reproduqciuli organos 

(taros) formirebaze da mosavlianobaze. am sakiTxis Seswavlis dros, 

taros aRricxvas vawarmoebdiT raodenobrivi meTodiT anu vegetaciis 

bolos. mosavlis aRebis dros daTvliT SevamowmeT yovel variantze 

mcenareTa faqtiuri dogma (is yvelgan udrida 720 mcenares), m.S. ramdeni 

iyo erTi, ori da samtaroiani mcenareebi, ramdeni iyo crutaroiani 

(qaCaltaroiani) da mcenareebi taros gareSe. aRricxvis masalebi 

motanilia cxril 28-Si. rogorc cxrilidan Cans, pirvel sakontrolo 

variantSi (cdis pirveli (sakontrolo) seria) produqtiul mcenareTa 

raodenoba iyo 630,0 anu variantze mcenareTa raodenobis (720 cali) 87,5%, 

meore variantSi _ 97,9%, mesame variantSi _ 93,1%. Sesabamisad, miRebulia 

taros mosavali: 71,8; 99,3 da 80,0 c/haze. 

rac Seexeba cdis meore serias, am SemTxvevaSi lomontitisa da 

ntkilis Sesatani dozebis zrdis kvalobaze, izrdeba produqtiul 

mcenareTa raodenoba. aq lomontitis SemTxvevaSi erTtaroian mcenareTa 

raodenoba 490,0, ortaroiani _ 155,0 da samtaroiani _ 100,0 calia. taros 

saerTo raodenoba aRwevs 830,0 cals variantze, Sesabamisad taros 

mosavlis matebam Seadgina 6,3%. ntkilis SemTxvevaSi taros mosavlis 

mateba 13,8%-ia. 

kargi maCveneblebia miRebuli cdis mesame seriaSi (varianti 11). am 

seriaSi, praqtikulad `mcenareebi taros gareSe~ mcirea, didia 

ortaroian da samtaroian mcenareTa wili. Sesabamisad, lomontitis 

SemTxvevaSi taros mosavali gazrdilia 15,6%-iT, ntkilis SemTxvevaSi 

28,3%, xolo taros mosavlianobis saerTo done heqtarze 80-92 centners 

Seadgens. rac Seexeba cdis IV serias, aq praqtikulad `mcenareebi taros~ 

gareSe ar aris. bevria ori da samtaroiani mcenareebis wili, ris gamoc 

taros mosavlianobam heqtarze 100 centners gadaaWarba. amdenad: rogorc 

zemoT warmodgenili masalebis analizma gviCvena, didia mineraluri 

sasuqebis roli simindis reproduqtiuli organoebis formirebaSi, 

magram am mxriv mniSvnelovani roli SeuZlia Seasrulos bunebrivma 

ceoliTma-lomontitma da ntkilma. Tumca yvelaze kargi Sedegi aCvena 

lomontitsa da ntkilze damzadebuli organul-ceoliTuri sasuqis  
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cxrili 28. simindisa da soias Sereul naTesSi `ajameTis TeTris~ simindis produqtiulobis analizi taros 

momcemi mcenareTa raodenobis mixedviT. sami  (2003-2005) wlis saSualo monacemebi (variantis farTobi 

240 m2, mcenareTa dgoma 720) 

va
r
ia
nt

eb
is

 #
#
 

perspeqtiuli 

variantebi 

(ix. cdis 

sqema I) 

erTta- 

roiani 

mcena-

reebi 

orta 

roiani 

mcena- 

reebi 

samta 

roiani 

mcena- 

reebi 

cruta- 

roiani 

mcena- 

reebi 

mcena-

reebi 

taros 

gareSe 

sul pro-

duqti- 

uli mce- 

nareebi 

 

sul 

una-

yofo 

mcena- 

reebi 

produqti- 

uli mcena- 

reebis Se-

fardeba 

sak. I-Tan 

taros ra-

odenoba 

variantze 

saSualod 

1 mce- 
nareze 
taros 
raode- 
noba sa- 
Sualod 

 
 

produqtiuli 

da unayofo mce- 

nareebs Soris 

Tanafardoba 

taros 

mosavali 

produq- 

tiuli 

una- 

yofo 

gadaxra (+-) 

sakontr. I-dan 

cali cali cali cali cali cali cali % cali cali % % c/ha % 

cdis I (sakontrolo) seria 

1 sakontr. I 507,0 89,0 34,0 35,0 55,0 630,0 90,0 100,0 790,0 1,10 87,5 12,5 71,8 - 

2 sakontr. II 430,0 215,0 60,0 10,0 5,0 705,0 15,0 111,9 1040,0 1,40 97,9 2,1 99,3 39,0 

3 sakontr. III 490,0 170,0 10,0 25,0 25,0 670,0 50,0 106,3 860,0 1,20 93,1 6,9 80,0 11,4 

cdis II seria 

7 
lomontiti 490,0 155,0 10,0 45,0 20,0 655,0 65,0 104,0 830,0 1,15 91,0 9,0 76,3 6,3 

ntkili 530,0 110,0 40,0 20,0 20,0 680,0 40,0 107,9 870,0 1,21 94,4 5,6 81,7 13,8 

cdis III seria 

11 
lomont+NPK 540,0 145,0 15,0 - 20,0 700,0 20,0 111,1 875,0 1,22 97,2 2,8 83,0 15,6 

ntkili+NPK 455,0 170,0 65,0 15,0 15,0 690,0 30,0 109,5 990,0 1,38 95,8 4,2 92,1 28,3 

cdis IV seria 

15 
ceonak `l~ 480,0 195,0 40,0 5,0 - 715,0 5,0 113,5 990,0 1,38 99,3 0,7 101,4 41,2 

ceonak `n~ 470,0 135,0 110,0 5,0 - 715,0 5,0 113,5 1070,0 1,49 99,3 0,7 109,0 51,8 
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gamoyenebam. aqve unda SevniSnoT, rom mosavlianobis sasurveli 

parametrebis misaRwevad saWiro iqneba mineraluri sasuqebis (NPK) 

yovelwliurad gamoyeneba, maSin roca lomontiti, ntkili da 

lomontitsa da ntkilze damzadebuli organul-ceoliTuri sasuqebi 

SeiZleba gamoyenebul iqnas sami wlis intervaliT. zemoTwarmodgenili 

masalebis analizis Sedegad SeiZleba gakeTdes Semdegi daskvnebi: 

1. sruli agroteqnikuri normiT, yovelwliurad simindisa da soias 

Sereul naTesSi (N60P60K60 kg/ha) mineraluri sasuqebis gamoyeneba rogorc 

calke, ise ceoliTTan da ntkilTan erTad, Zlier astimulirebs simindis 

zrda-ganviTarebas da Sesabamisad reproduqtiuli organoebis 

formirebas. am SemTxvevaSi ar aris maRali garemos da TviT produqciis 

ekologiuri dabinZurebis riski, magram mniSvnelovnad gadiddeba 

produqciis TviTRirebuleba. 

2. lomontitis da ntkilis sufTa saxiT gamoyeneba ekologiurad 

sruliad usafrTxoa, Tan maTi gamoyeneba sami wlis intervaliT 

mniSvnelovnad Seamcirebs produqciis TviTRirebulebas. isini 

praqtikulad xelmisawvdomia sabadosTan axlo mdebare regionebisaTvis, 

rogorc adgilobrivi iafi nedleuli. 

3. saukeTeso SedegebiT gamoirCeva lomontitze da ntkilze 

damzadebuli organul-ceoliTuri sasuqebi, romlebic adgilobriv 

mosaxleobas TviTon SeuZlia daamzados umtkivneulod Tavis ezoSi iafi, 

adgilobrivi nedleulisgan. amave dros mniSvnelovnad gaumjobesdeba 

miwaTmoqmedi komlis saqmiani ezos sanhigienuri situacia.  

 

V.4.2. bunebrivi ceoliTis-lomontitis, ntkilisa da organul-ceo-

liTuri sasuqebis gavlena simindis `ajameTis TeTris~ tarosa 

da marcvlis struqturuli da teqnikuri parametrebis 

cvalebadobaze 

dadgenilia, rom sxvadasxva sasoflo-sameurneo kulturebis 

mosavlis struqturuli da teqnikuri parametrebi mniSvnelovnad icvleba 

garemos sxvadasxva faqtorebis cvalebadobiT, rogoricaa: mcenareTa 

mineraluri da organuli kveba, wlis meteorologiuri pirobebi da 

masTan dakavSirebuli mzis radiaciis intensiobis cvalebadoba, niadagis 

bunebrivi nayofierebis done, misi damuSavebis dro, xasiaTi da sxva. 

mTel rig mecnierul naSromebSi [218, 217] naCvenebia, rom bunebrivi 

ceoliTebis da maTi mineralur da organul sasuqebTan nazavis saxiT 
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niadagSi Setana mniSvnelovnad amaRlebs maT efeqturobas da sasoflo-

sameurneo kulturebis da m.S. simindis mosavlianobas [164,147,118,122,173]. 

Cveni s/k muSaobis mizani iyo gamogvevlina, rogor gavlenas 

moaxdenda simindis tarosa da marcvlis struqturul da teqnikur 

parametrebze niadagSi ceoliTis-lomontitis, ntkilis da agreTve 

organul-ceoliTuri sasuqebis sxvadasxva dozebis Setana.  

dakvirvebebi tarosa da marcvlis struqturuli da teqnikuri para-

metrebis cvalebadobaze tardeboda am naSromis 47 gverdze motanili 

cdis sqema I-is mixedviT, dakvirvebebiT miRebuli Sedegebi motanilia 

cxril 29-Si. cdis pirveli (sakontrolo) seriis samive varianti da cdis 

meore, mesame da meoTxe seriis TiTo perspeqtiuli, 7, 11 da 15 variantebis 

mixedviT. 

dadgenilia, rom niadagSi mxolod lomontitis da ntkilis Setana, 

sakontrolo I-Tan SedarebiT, ramdenadme zrdis simindis taros 

raodenobas farTobis erTeulze, xolo maTi narevi organul sasuqTan 

(axal nakelTan), organul-ceoliTuri sasuqebis saxiT mniSvnelovnad 

aWarbebs rogorc mineraluri sasuqebis (varianti 2), ise organuli 

sasuqis (varianti 3) efeqturobas. amasTan garkveuli interesis sagania 

gamovlindes, ra gavlenas moaxdens farTobis erTeulze taros 

raodenobis zrda, misi struqturuli da teqnikuri parametrebis 

cvalebadobaze sistemaSi: `niadagi-lomontiti~, `niadagi-ntkili~ da 

organul-ceoliTuri sasuqebi ceonak `l~ da ceonak `n~. 

simindis taros struqturul parametrebSi igulisxmeba: taros 

saSualo sigrZe, sigane (diametri), taros moculoba da saSualo wona, 

mwkrivebis raodenoba taroze, erTi tarodan miRebuli marcvlis 

saSualo raodenoba da wona, naquCis saSualo wona da marcvlis 

gamosavali procentebSi. xolo marcvlis teqnikur parametrebSi 

igulisxmeba: marcvlis natura (N) _ erTi litri marcvlis wona 

gramebSi, mocemul naturaSi marcvlis raodenoba (n), erTi marcvlis 

saSualo wona (m), erTi marcvlis moculoba mililitrebSi (V), erTi 

marcvlis xvedriTi wona (d) gr/sm3, marcvlis forianoba (S%) da 

marcvlis simWidrove (π) [90, 99, 115]. yvela es maCveneblebi jamSi warmo-

adgens simindis tarosa da marcvlis struqturul da teqnikur 

parametrebs, romlebic saboloo jamSi gansazRvraven mosavlis xarisxs 

[48]. 
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cxrili 29. simindis jiSi `ajameTis TeTris~ taros struqturuli analizis Sedegebi sami (2003-2005) wlis 

saSualo monacemebis mixedviT (variantis farTobi 240 m2, mcenareTa dgoma 720) 

va
r
ia
nt

is
 #

#
 

pe
r
s
pe
qt

iu
l
i 

 

va
r
ia
nt

eb
i
 

variantze 

taros saSualo 

raodenoba 

t
ar

o
s
 s

aS
u
al

o
 

s
ig

r
Ze
 

t
ar

o
s
 s

aS
u
al

o
 

d
ia
me
t
r
i
 

taros 

moculoba 

HRV ⋅=
2

3

1
π  

taros 

saSualo wona 

t
ar

o
z
e 
ma
r
c
vl

is
 

mw
kv
r
iv
eb

is
 

r
ao

d
en
o
b
a 

taroze 

marcvlebis 

saSualo 

raodenoba 

tarodan 

miRebuli 

marcvlebis 

saSualo wona 

NA
Qn
aq
u
Ci
s
 s

aS
u
al

o
 

w
o
na
  

ma
r
c
vl

is
  

g
am
o
s
av
al

i marcvlis 

mosavali 

gadaxra (+-) 

sakontr. I-dan 

gadaxra (+-) 

sakontr. I-dan 
gadaxra (+-) 

sakontr. I-dan 
gadaxra (+-) 

sakontr. I-dan 
gadaxra (+-) 

sakontr. I-dan 
gadaxra (+-) 

sakontr. I-dan 

cali % sm sm sm3 % gr % cali cali % gr % gr % c/ha % 

40cdis I (sakontrolo) seria 

1 sakontr. I 790,0 100,0 18,0 4,0 75,6 100,0 184,0 100,0 8,0 338,0 100,0 144,0 100,0 40,0 78,3 57,1 - 

2 sakontr. II 1040,0 131,6 23,0 4,2 105,9 140,0 236,0 128,3 12,0 438,0 129,6 186,0 129,2 50,0 78,8 75,4 48,3 

3 sakontr. III 860,0 108,9 22,0 4,0 92,1 121,8 189,0 102,7 8,0 348,0 103,0 149,0 103,5 40,0 78,8 62,9 5,8 

cdis II seria 

7 
lomontiti 830,0 105,0 23,0 4,2 106,2 140,5 234,0 127,2 12,0 386,0 114,2 185,0 128,5 49,0 79,1 65,9 8,8 

ntkili 870,0 110,1 23,0 4,3 110,7 146,4 233,2 126,7 12,0 388,0 114,8 187,0 129,9 48,0 79,3 71,3 14,2 

cdis III seria 

11 
lomont+NPK 875,0 110,8 24,0 4,2 110,8 145,6 247,0 134,2 14,0 402,0 118,9 197,0 136,8 50,0 79,8 70,6 13,5 

ntkili+NPK 990,0 125,3 24,0 4,2 110,8 145,6 248,0 134,8 14,0 410,0 121,3 198,0 137,5 47,0 80,0 72,6 15,5 

cdis IV seria 

15 
ceonak `l~ 990,0 125,3 25,0 4,3 121,0 160,0 245,0 133,0 14,0 406,0 120,1 188,0 130,6 45,0 79,0 76,4 19,3 

ceonak `n~ 1070,0 135,4 24,0 4,4 121,6 160,8 246,0 133,7 14,0 408,0 120,7 190,0 131,9 43,0 79,5 80,5 23,4 
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rogorc zemoT avRniSneT, cxril 29-Si motanilia simindis taros 

struqturuli parametrebi, cdis pirveli (sakontrolo) seriis samive 

variantis, meore, mesame da meoTxe seriis TiTo perspeqtiuli me-7, me-11 

da me-15 variantebis mixedviT, sadac naCvenebia, rom aRniSnul variantebSi 

lomontitis, ntkilisa da organul-ceoliTuri sasuqebis dozebis zrdis 

kvalobaze korelatiurad matulobs taros moculoba da saSualo wona, 

aseve marcvlis saSualo raodenoba taroSi, erTi tarodan miRebuli 

marcvlis saSualo wona da marcvlis gamosavali taros saerTo 

mosavlidan. maqsimaluri maCveneblebia miRebuli meore, meSvide, 

meTerTmete da meTxuTmete variantebSi (cxrili 29). 

simindis taros saSualo moculobisa da wonis zrda, sakontrolo 

I-Tan SedarebiT, ufro intensiuria mineraluri sasuqebis (varianti 2) da 

organul-ceoliTuri sasuqebis gavleniT (varianti 15). meore variantSi 

(NPK) taros moculobis maqsimaluri zrda Seadgens 40,0%-s, xolo 

meTerTmete variantSi 60,8%-s. 40 t/haze organul-ceoliTuri sasuqebis 

moqmedeba ramdenadme aWarbebs mineraluri sasuqebis kompleqsis (N60P60K60   

kg/ha) moqmedebas, maSin roca mineraluri sasuqebi Segvaqvs 

yovelwliurad, xolo organul-ceoliTuri sasuqebi sam weliwadSi 

erTxel. imave variantebSi taros saSualo wonis mateba, pirvel 

sakontrolosTan SedarebiT, Sesabamisad Seadgens 28,3, 34,8 da 33,7%-s, rac 

miuTiTebs imaze, rom taros TiTqmis erTidaimave moculobis pirobebSi, 

meTerTmete variantSi, pirvel variantTan SedarebiT, taros saSualo 

wona gazrdilia 34,2-34,8% da meTxuTmete variantSi 33,0-33,7%, rac 

meTerTmete da meTxuTmete variantebze miRebuli mosavlis xarisxis 

gaumjobesebaze metyvelebs. es aixsneba am variantze marcvlis xvedriTi 

wonis matebiT. 

taros saerTo, saSualo moculobaSi TiToeuli marcvlis 

moculobis zrdis gamo, taroSi marcvlis raodenobis maCvenebeli ar 

aris maRali da meryeobs 338-410 calis farglebSi, rac am jiSisaTvis 

damaxasiaTebel parametrad iTvleba. meTerTmete variantSi taroze 

marcvlis maqsimaluri raodenoba 402-410 calia, rac 18,9 da 21,3%-iT metia 

sakontrolo I-Tan SedarebiT, xolo 10,7 da 8,3%-iT naklebia meore 

sakontrolosTan SedarebiT. erTi tarodan miRebuli marcvlis saSualo 

wona Seesabameba literaturaSi motanil maCveneblebs [49]. am SemTxvevaSi 
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mineraluri sasuqebisa (varianti 2) da organul-ceoliTuri sasuqis 

(varianti 15) zemoqmedebiT mniSvnelovnad matulobs agreTve erTi 

tarodan miRebuli marcvlis wona. pirvel sakontrolosTan SedarebiT es 

mateba udris 29,2% (varianti 2), 36,8 (varianti 11) da 31,9 (me-15 varianti). 

amasTan meTerTmete variantis, erTi taros marcvlis wona (rogorc 

taros SemTxvevaSi) 36,8-29,2=7,6%-iT metia meore variantTan SedarebiT. es 

erTxel kidev miuTiTebs meTerTmete variantze miRebuli marcvlis 

Zalian maRal xarisxze. 

marcvlis gamosavali tarodan, pirvel variantSi 78,3; meoreSi 78,8; 

mesameSi _ 78,8; meSvideSi _ 79,1 da 79,3; meTerTmeteSi _ 79,8 da 80,0; 

meTxuTmeteSi _ 79,0 da 79,5. aqedan Cans, rom marcvlis gamosavli 

tarodan jiSur, metad mdgrad niSanTvisebad iTvleba da naklebad 

eqvemdebareba garemo faqtorebis cvalebadobas. yvela es maCvenebeli 

imyofeba srul SesabamisobaSi literaturul wyaroebSi motanil 

maCveneblebTan [49]. 

bunebrivi ceoliTis-lomontitis, ntkilis da organul-ceoliTuri 

sasuqebis gavleniT simindis taros struqturuli parametrebis 

cvlilebebi avtomturad iwvevs simindis marcvlis teqnikuri 

maCveneblebis mniSvnelovan cvlilebebs. cxril 30-Si motanili masalebi 

gviCveneben, rom sistemaSi: `niadagi-lomontiti da ntkili~ (cdis meore 

seria), `niadagi+lomontiti+NPK~, `niadagi+ntkili+NPK~ (cdis mesame 

seria) da `niadagi + ceonak `l~, `niadagi + ceonak `n~-is (meoTxe seria) 

dozebis zrdis kvalobaze mniSvnelovnad icvleba simindis `ajameTis 

TeTris~ marcvlis teqnikuri parametrebi. saerTod, marcvleulis da m.S. 

simindis marcvlis umTavres teqnikur parametrad miCneulia `marcvlis 

natura~. es aris 1 litri (heqtolitri) marcvlis wona gramebSi (kg-Si). am 

maCveneblis zrda niSnavs marcvlis danarCeni xarisxobrivi da teqnikuri 

parametrebis zrdas. `rac ufro maRalia marcvlis natura, miT ufro 

savsea marcvali samarago nivTierebebiT, xasiaTdeba mcire tenianobiT da 

gawmendilia msubuqi minarevebisa da fSute marcvlebisagan [38]. Cvens 

eqsperimentSi lomontitisa da ntkilis (cdis meore seria), mineralur-

ceoliTuri (cdis III seria) da organul-ceoliTuri sasuqebis dozebis 

TandaTanobiT matebis Sesabmisad matulobs marcvlis naturis 

maCvenebeli da meryeobs 778 gr/l (sakontrolo I) da 892 gr/l-Si (me-11 
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varianti),  `rac savsebiT Seesabameba saxelmwifo standartiT dadgenil 

parametrebs~ [38]. am mimarTulebiT miRebuli yvela monacemi cxril 30-Sia 

Setanili, cxril 29-Si naCvenebi variantebis analogiurad. 

`marcvlis naturis zrdis Sesabamisad izrdeba marcvlis saSualo 

wona, matulobs marcvlis moculoba da xvedriTi wona: es imas niSnavs, 

rom marcvali kargi xarisxisaa da xasiaTdeba kargi teqnologiuri da 

saTesle TvisebebiT [38]. am momentSi Semodis `marcvlis forianobisa~ da 

`marcvlis simWidrovis~ cneba, romelTac aqvT urTierTsapirispiro 

damokidebuleba. marcvlis simWidrovis maCvenebeli Tu maRalia, maSin 

marcvlis forianobis maCvenebeli dabalia da _ piriqiT. marcvlis 

maRali simWidrove marcvlis maRali xarisxis maCvenebelia, magram 

sawyobSi xvavad Senaxvis dros `marcvalTSorisi sivrceebi~ naklebia da 

gamWoli haeris moZraoba SezRudulia, ris gamoc xangrZlivad Senaxva 

gaZnelebulia, xolo `marcvlis maRali forianobis~ SemTxvevaSi 

marcvalTSorisi sivrceebi didia, gamWoli haeris moZraoba ufro 

intensiuria da gaufuWeblad marcvlis xvavad Senaxvis SesaZlebloba 

gaxangrZlivebulia. 

marcvlis simWidroves angariSoben formuliT: 

%
10 d

N
⋅

=π       [38] 

sadac, π  _ marcvleulis  masis simWidrovea %-Si, 

    N _ natura (g/l) 

               d _ kuTri masa. 

marcvlis simWidrovis dadgenis Semdeg Zalian advilia marcvlis 

`forianobis~ dadgena, radgan marcvlis forianoba warmoadgens sxvaobas, 

marcvlis masis mTlian moculobas (1000 ml) gamoxatuli %-Si (100%), da 

marcvlis masis simWidroves Soris, aseve gamoxatuls %-Si.  

cxrili 30-dan kargad Cans marcvlis `simWidrovesa~ da 

`forianobas~ Soris damokidebuleba, isini urTierT mapirobebeli 

sidideebia. ase, magaliTad: sakontrolo I variantSi (cdis I sakontrolo 

seria), sxva variantebTn SedarebiT forianoba maRalia, xolo marcvlis 

simWidrovis maCvenebeli SedarebiT dabali, Sesabamisad dabalia 

marcvlis natura, erTi marcvlis saSualo wona, moculoba da xvedriTi 

wona. didia naturaSi marcvlis raodenoba. es miuTiTebs imaze, rom am 
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variantidan miRebuli marcvali wvrilia, ar aris samarago nivTierebebiT 

savse da aqedan gamomdinare naklebia misi sasaqonlo da saTesle 

Tvisebebi. am variantis (varianti I) uaryofiT maCveneblebTan erTad unda 

mivuTiToT dadebiT maxasiaTeblebzec. es aris is, rom am SemTxvevaSi 

marcvlis forianoba SedarebiT maRalia da marcvlis xvavis (nayaris) 

saxiT sawyobSi Senaxva ufro saimedoa, radgan marcvlis maRali 

forianobis gamo xvavis TviTventilacia SeiZleba sakmaod intensiurad 

mimdinareobdes. 

 

cxrili 30. bunebrivi ceoliTis – lomontitis, ntkilis da organul-

ceoliTuri sasuqebis gavlena simindis `ajameTis TeTris~ 

marcvlis teqnikur maCveneblebze 2004 wlis mosavlis mixedviT 

 

va
r
ia
nt

is
 #

 marcvlis 

natura 

(N) 

naturaSi 

marcvlis 

raodenoba 

(n) 

1 marcvlis 

saSualo 

wona 

n

N
m =  

1 marcvlis 

moculoba 

n
V 1000
=  

marcvlis 

xvedriTi 

wona 

d=N:V:1000 

marcvlis 

simWidrove 

%
10 d

N
⋅

=π  

marcvlis 

forianoba 

(S) 

gr/litri cali gr mililitri gr/sm3 % % 

cdis I (sakontrolo) seria 

1 778,0 1951,0 0,399 0,513 1,52 51,2 48,8 

2 890,0 1934,0 0,460 0,517 1,72 51,7 48,3 

3 820,0 1903,0 0,431 0,525 1,56 52,6 47,4 

cdis II seria 

7 
868,0 1962,0 0,451 0,519 1,67 52,0 48,0 

890,0 1902,0 0,468 0,526 1,69 52,7 47,3 

cdis III seria 

11 
892,0 1938,0 0,462 0,519 1,73 51,8 48,2 

891,0 1936,0 0,456 0,516 1,71 51,6 48,4 

cdis IV seria 

15 
870,0 1929,0 0,458 0,521 1,66 52,8 47,2 

872,0 1932,0 0,456 0,522 1,68 53,4 46,4 

 

mineraluri sasuqebis (NPK) yovelwliurad, sruli agroteqnikuri 

normiT, gamoyenebis SemTxvevaSi (cdis I sakontrolo seria, varianti 2), 
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sakontrolo I-Tan SedarebiT marcvlis natura mniSvnelovnad 

gazrdilia, xolo naturaSi marcvlis raodenoba naklebia, Sesabamisad 

didia marcvlis saSualo da xvedriTi wona, marcvlis moculoba da 

simWidrove, Semcirebulia forianoba. es miuTiTebs varianti II-dan 

miRebuli mosavlis ukeTes sasaqonlo da saTesle Rirsebebze.  

saqonlis axali nakelis gamoyenebis SemTxvevaSi (cdis I 

sakontrolo seria, varianti 3). am monacemebs Sualeduri adgili ukavia 

sakontrolo I da II variantebs Soris. es ganpirobebulia imiT, rom 

mineralur sasuqebTan SedarebiT organuli sasuqebis moqmedeba 

xangrZlivia droSi da Semdgom wlebSi ufro maRali da stabiluri 

maCveneblebis miRebaa mosalodneli. 

niadagSi (sasuqebis gareSe) sufTa daRerRili lomontitis da 

ntkilis 20 t/haze Setanis SemTxvevaSi (cdis II seria, varianti 7) yvela 

zemoTmotanili maCveneblebi umjobesdeba sakontrolo III-is doneze. aqac 

adgili aqvs xangrZlivmoqmedebas da maCveneblebis gaumjobesebas Semdgom 

wlebSi. 

yvela muxlis mixedviT, saukeTeso maCveneblebia miRebuli 

organul-ceoliTuri sasuqebis 40 t/haze gamoyenebis dros (cdis IV 

seria, varianti 15). am sasuqebis moqmedeba mniSvnelovnad aWarbebs 

sakontrolo variants da aqvs xangrZlivmoqmedebis didi perspeqtivac. 

amgvarad: ganxiluli masalebi iZleva saSualebas davaskvnaT, rom  

1. dasavleT saqarTvelos subtropikul Warbtenian zonaSi, 

gaewrebuli mJave reaqciis wiTel da yviTel lebian miwebze, bunebrivi 

ceoliTis-lomontitis, ntkilisa da organul-ceoliTuri sasuqebis 20 da 

40 t/haze sam weliwadSi erTxel Setana mniSvnelovnad aaqtiurebs 

niadagSi da mcenareSi mimdinare biologiur da bioqimiur procesebs, 

mniSvnelovan cvlilebebs iwvevs tarosa da marcvlis struqturul da 

teqnikur parametrebSi da TvalsaCinod zrdis kulturis mosavlianobas, 

soiasTan Sereul naTesSi. 

2. rekomendebuli normebiT, aRniSnuli komponentebis, sam 

weliwadSi erTxel niadagSi Setana zrdis taros ricxovnobas heqtarze, 

or-samjer izrdeba taros moculoba da wona, agreTve marcvlis 

raodenoba taroze. yvelaferi es uzrunvelyofs maRali da ekologiurad 

jansaRi mosavlis miRebas. 
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3. bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTovani sasuqebis gamoyeneba simindis soiasTan Sereuli naTesis 

gasanoyiereblad, metwilad Tanabar da zogjer ufro did gavlenas 

axdens, mineralur sasuqebTan SedarebiT, simindis marcvlis teqnikuri 

maCveneblebis gaumjobesebaze. anu mniSvnelovnad izrdeba simindis 

marcvlis absoluturi da xvedriTi wona, marcvlis moculoba, miiReba 

gluvzedapiriani, samarago nivTierebebiT savse marcvali, rac apirobebs 

marcvlis teqnologiuri da saTesle Rirsebebis mniSvnelovan 

gaumjobesebas, rac gamoixateba `marcvlis simWidrovis~ gazrdaSi, 

forianobisa da marcvalSorisi sivrceebis SemcirebaSi. 

4. adgilobrivi warmoSobis, iafi mineralis, bunebrivi ceoliTis-

lomontitis, ntkilis da organul-ceoliTovani sasuqis, simindis 

soiasTan Sereuli naTesis gasanoyiereblad, sam weliwadSi erTxel 

niadagSi Setana, xsnis am kulturebis Sereuli naTesis gasanoyiereblad 

mineraluri sasuqebis yovelwliurad Setanis aucileblobas (rac 

upiratesad sasurvelia simindSi SeTesili soiasTvis, radgan aZlierebs 

maT simbiozur damokidebulebas), rac qmnis ekologiurad jansaRi da 

ekonomiurad iafi mosavlis miRebis realur SesaZleblobas. 

 

V.4.3. bunebrivi ceoliTis-lomontitis, ntkilisa da organul-   

ceoliTovani sasuqebis ceonak `l~-isa da `n~-is gavlena 

simindis taros, marcvlisa da Calis mosavlianobaze, 

simindisa da soias Sereuli naTesidan 

 

bunebrivi ceoliTebis dadebiTi gavlena sxvadasxva kulturebis 

mosavlianobaze da produqciis xarisxze motanilia mTel rig mecnierul 

naSromebSi [97, 153, 124, 150, 155, 154, 156, 100, 217, 167, 4, 177, 104]. 

bunebrivi ceoliTis-lomontitis, ntkilis da organul-ceoliTuri 

sasuqebis ceonak `l~ da `n~-is gavleniT simindis tarosa da marcvlis 

mosavlianobis maCveneblebi motanilia simindis da soias Sereuli 

naTesidan cxril 31-Si. gamocdili 15 variantidan mosavlianobis 

TvalsaCino matebiT xasiaTdeba me-2 (cdis I sak.seria), me-7 (cdis II seria), 

me-11 (cdis III seria) da me-15  (cdis IV seria) variantebi. me-2 varianti 

sakontroloa da masSi yovelwliurad Segvqonda mineraluri sasuqebis  
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cxrili 31. bunebrivi ceoliTis – lomontitis, ntkilis da organul-ceoliTuri sasuqebis gavlena simindis   

tarosa da marcvlis mosavlianobaze (cdis sqema ix. cxril 27-Si)  

 

va
r
ia
nt

eb
is

 #
#
 

wlebis mixedviT taros mosavali da marcvlis gamosavali %-obiT marcvlis sami wlis saSualo mosavalidan 

2003 weli 2004 weli 2005 weli sami wlis saSualo g  a  d  a  x  r  a (+ _) 

taros 

mosa- 

vali 

marcv- 

lis 

gamosa- 

vali 

marcv- 

lis 

mosa- 

vali 

taros 

mosa-

vali 

marc- 

vlis 

gamo- 

savali 

marcv-

lis 

mosa-

vali 

taros 

mosa-

vali 

marcv-

lis 

gamo-

savali 

marcv-

lis 

mosa-

vali 

taros 

mosa-

vali 

marc-

vlis 

gamo-

savali 

marc-

vlis 

mosa-

vali 

I 

sakontrolos 

mimarT 

II sakontrolos 

mimarT 

III 

sakontrolos 

mimarT 

c/ha % c/ha c/ha % c/ha c/ha % c/ha c/ha % c/ha c/ha % c/ha c/ha % c/ha 

cdis I (sakontrolo) seria 

1 71,8 79,1 56,7 71,7 78,3 56,2 73,2 80,0 58,6 72,2 79,1 57,1 - - -18,3 -24,3 -5,8 -9,2 
2 81,5 79,3 64,6 99,8 78,8 78,6 101,7 82,0 83,4 94,3 80,0 75,4 18,3 32,1 - - 12,5 19,9 
3 73,8 79,6 58,7 80,0 78,8 63,0 82,5 81,0 66,8 78,8 79,8 62,9 5,8 10,3 -6,2 -16,6 - - 

cdis II seria 

7 
80,0 79,4 63,5 83,0 78,7 65,4 84,7 81,4 68,9 82,6 79,8 65,9 8,8 15,4 -9,5 -12,6 -3,0 4,8 

80,0 81,2 65,0 92,1 79,1 72,9 93,2 81,5 76,0 88,4 80,6 71,3 14,2 24,9 -4,1 -5,4 8,4 13,4 
cdis III seria 

11 
80,8 79,5 64,2 93,5 78,9 73,8 90,5 81,3 73,6 88,3 79,9 70,6 13,5 23,6 -4,8 -6,4 7,7 12,2 
83,8 79,1 66,3 95,4 79,0 75,4 93,0 81,8 76,1 90,7 80,0 72,6 15,5 27,1 -2,8 -3,7 9,7 15,4 

cdis IV seria 

15 
87,0 79,0 68,7 99,0 79,5 78,7 99,5 82,0 81,6 95,2 80,2 76,4 19,3 33,8 1,0 1,3 13,5 21,5 
92,5 79,3 73,4 104,4 79,8 83,3 103,2 82,3 84,9 100,0 80,5 80,5 23,4 41,0 5,1 6,8 17,6 28,0 

                

                            HCP0,5 = 2,1      Sx = 0,8% 
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soiasTvis gansazRvruli agroteqnikuri norma (N60P60K60 kg/ha), rac 

apirobebs soiasTan erTad simindis maRali mosavlis miRebas. cdis I 

(sakontrolo) seriidan sayuradReboa agreTve me-3 sakontrolo varianti, 

sadac specialurad Sesadareblad Setanili gvaqvs axali sxvadasxva 

nakelis nazavi (saqonlis, frinvelis, Roris) 20 t/haze, romelic, cxadia, 

ver jobnis meore variants, magram mosavali stabiluri da 

mniSvnelovania, aqvs agreTve 3-4 wliani xangrZlivmoqmedebis unari. cdis 

II seriaSi mosavlis mateba yvela variantSi aRiniSneba, magram am seriis 

variantebidan yvelaze maRali maCveneblebiT xasiaTdeba me-7 varianti, 

sadac Setanilia (heqtarze gadaangariSebiT) 20 tona lomontiti da 

ntkili. cdis III seriaSi TiTqmis yvela varianti mniSvnelovania, magram 

saukeTeso maCveneblebiT xasiaTdeba me-11 varianti. yvelaze ukeTesi 

maCvenebeli aqvs cdis IV seriis me-15 variants. daaxloebiT amdagvari 

tendenciiT xasiaTdeba simindis Calis mosavlianobis maCveneblebi. 

variantebSi, sadac maRalia tarosa da marcvlis mosavlianoba, iq 

maRalia agreTve xmeli Calis mosavali. Calis maRali mosavlis miReba 

sayuradReboa ara marto imiT, rom dasavleT saqarTvelos pirobebSi is 

erT-erTi uxeSi, Seucvleli zamTris sakvebia mecxoveleobisaTvis, aramed 

mas gadamamuSavebeli mrewveloba iyenebs nedleulad sxvadasxva 

masalebis misaRebad. bunebrivi ceoliTis – lomontitis, ntkilis da 

ceonak `l~-isa da `n~-is gavleniT simindis Calis mosavlianobis 

maCveneblebi motanilia cxril 32-Si, saidanac naTlad Cans sacdeli 

mineralebis gavlena mis mosavlianobaze. aq, rogorc simindis marcvlis 

SemTxvevaSi, maRali maCveneblebi aqvs cdis I sakontrolo seriidan me-2 

variants da cdis III seriidan me-11 variants, xolo cdis IV seriidan me-15 

variants. saSualo maxasiaTeblebi gaaCnia cdis I seriidan  me-3 variants 

da cdis II seriidan me-7 variants. 

amgvarad: dasavleT saqarTvelos Warbteniani subtropikuli zonis 

eweri, mJave reaqciis niadagebSi, bunebrivi ceoliTis _ lomontitis, 

ntkilis (20 t/ha) da ceonak `l~ da `n~-is (40 t/ha) Setana mniSvnelovan 

gavlenas axdens simindis da soias narevi naTesis marcvlisa da Calis 

mosavlianibaze, ara marto Setanis pirvel wels, aramed momdevno sami 

wlis ganmavlobaSic, rasac metad sayuradRebo agroekologiuri, 
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agroqimiuri da sameurneo mniSvneloba aqvs am mxaris miwaTmoqme-

debisaTvis.  

 

cxrili 32. lomontitis, ntkilis da ceonak `l~ da `n~ gavlena simindis 

Calis mosavlianobaze (cdis sqema ix. cxril 27-Si) 

 

va
r
ia
nt

eb
is

 #
 wlebis mixedviT Calis mosavali Calis sami wlis saSualo mosavlidan 

2003 2004 2005 sami wlis 
saSualo 

gadaxra (+ -) 

I sak. mimarT. II sak. mimarT. III sak. mimarT 

c/ha c/ha c/ha c/ha c/ha % c/ha % c/ha % 

cdis I (sakontrolo) seria 

1 101,5 104,2 102,2 102,6 - - -38,8 -27,4 -21,3 -17,2 

2 143,8 144,0 136,5 141,4 38,8 37,8 - - 17,5 14,1 

3 124,5 126,7 120,5 123,9 21,3 20,8 -17,5 -12,4 - - 

cdis II seria 

7 
126,0 120,0 134,2 126,7 24,1 23,5 -14,7 -10,4 2,8 2,3 

143,8 135,7 139,2 139,6 37,0 36,1 -1,8 -1,3 15,7 12,7 

cdis III seria 

11 
139,0 114,0 143,7 132,2 29,6 28,8 -9,2 -6,5 8,3 6,7 

149,0 125,0 153,0 142,0 39,7 38,7 0,9 -0,6 18,4 14,9 

cdis IV seria 

15 
151,5 140,5 162,0 151,3 48,7 47,5 9,9 7,0 27,4 22,2 

154,3 150,3 166,2 156,9 54,3 52,9 15,5 11,0 33,0 26,61 

 

V.4.4. bunebrivi ceoliTis _ lomontitis, ntkilis, ceonak `l~ da 

`n~-is gavlena simindis `ajameTis TeTris~ xarisxobriv 

maCveneblebze.  

 
mcenareTa kultivirebis dros  didi mniSvneloba aqvs ara marto 

maRali mosavlis miRebas, aramed mis xarisxsac, mis teqnologiur 

Tvisebebs [103]. marcvlis xarisxze mniSvnelovan gavlenas axdens garegani 

faqtorebi: haerisa da niadagis temperatura,  naleqebi, Setanili 



 145 

sasuqebis raodenoba da saxeebi, daavadeba-mavneblebi da sxva. marcvlis 

xarisxze gavlenas axdens agreTve adamianis zemoqmedeba sxvadasxva 

reagentebiT, mcenaris vegetaciis periodSi, da a.S.  

marcvlisa da misi gadamuSavebis produqtebis erT-erTi metad 

mniSvnelovani Semadgeneli nivTierebaa azotovani naerTebi. maT Soris 

yvelaze didi mniSvneloba aqvs cilebs. marcvalSi cilebi mocemulia 

martivi da rTuli saxiT. martivi cilebi proteinebia, cilis Semcveloba 

sakontrolo I-Si Seadgens 6,8%-s, sakontrolo II-Si 10,3%-s da 

sakontrolo III-Si 9,7%. aseTive kanonzomierebiT xasiaTdeba nedli 

proteinis Semcvelobac.  

bunebrivi ceoliTis _ lomontitis da ntkilis 20t/ha-ze 

gamoyenebis SemTxvevaSi (varianti 7) aRniSnuli maCveneblebi Warbobs I sa-

kontrolos, magram naklebia II da III sakontrolos maCveneblebze xolo 

maTi mineralur sasuqebTan erTad Setanis SemTxvevaSi TiTqmis utoldeba 

sakontrolo II-s (varianti 11). 40t/ha-ze ceonak `l~ da `n~-s gamoyenebis 

pirobebSic is utoldeba  II sakontrolos maCveneblebs. gamonakliss 

warmoadgens nitratebi, romlis Semcveloba yvelaze maRalia 

sakontrolo II-Si, sadac gamoyenebuli mineraluri sasuqebis dozebi 

Seadgens N60P60K60  kg/ha-ze. 

cximebi, naxSirwylebsa da cilebTan erTad, marcvlovanebis erT-

erTi samarago nivTierebaa da kvebis umniSvnelovani komponentia. 

mcenareuli cximebi ZiriTadad ujeri cximovani mJaveebia, ris gamoc 

isini Cveulebriv temperaturaze Txevad mdgomareobaSi arian. ujeri 

cximovani mJaveebi xasiaTdeba maRali kvebiTi RirebulebiT. isini 

ZiriTadad Calagebulia marcvlis Canasaxovan nawilSi [38]. cximebis 

maRali SemcvelobiT gamoirCeva me-2, me-11 da me-15 variantebi, Tumca me-3 

da me-7 variantebSic maTi Semcveloba aWarbebs sakontrolo I-s.  
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cxrili 33. simindis `ajameTis TeTris~ marcvlis qimiuri Sedgeniloba 

(analizi Sesrulebulia agroqimiuri samsaxuris anaseulis 

centrSi) 
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S
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s
ax
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u
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ed
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i 

% % % mg/kg % mg/kg gra 
dusi 

% % % % 

cdis I (sakontrolo) seria 

1 14,0 6,8 6,7 26,3 3,2 3,4 2,03 1,59 41,0 1,7 0,80 

2 ~ 10,3 10,5 121,0 4,7 3,8 2,12 4,17 48,0 2,4 1,41 

3 ~ 9,7 9,4 58,0 3,9 3,4 2,06 3,14 45,0 1,9 0,70 

cdis II seria 

7 
~ 8,7 8,9 43,0 3,7 3,3 2,04 3,24 41,0 2,0 1,00 

~ 8,9 8,7 46 3,5 3,4 2,04 3,21 44,0 2,1 1,10 

cdis III seria 

11 
~ 9,4 9,2 68,0 4,4 3,6 2,01 3,9 47 2,2 1,12 

~ 9,3 9,7 70,0 4,7 3,4 2,0 3,8 52,0 2,2 1,10 

cdis IV seria 

15 
~ 10,2 9,6 57,0 4,3 3,5 1,9 4,4 57,0 1,9 1,1 

~ 10,3 10,7 59,0 4,6 3,7 2,1 4,3 66,0 2,3 1,2 

 
naxSirwylebi marcvlis erT-erTi ZiriTadi Semadgeneli nivTierebaa 

da Seadgens marcvlis organul nivTierebaTa saerTo raodenobis 75-78%-s 

[38]. marcvalSi naxSirwylebi umTavresad warmodgenilia saxamebelis 

saxiT. saxamebelis Semcveloba sakvlev marcvalSi (sakontrolo I) 41%-ia, 

xolo danarCen variantebSi mniSvnelovnad metia.  

amdenad SeiZleba davaskvnaT, rom kolxeTis Warbtenian zonaSi 

mJave, eweri niadagebis gapativeba bunebrivi ceoliTiT _ lomontitiT, 

ntkiliT da organul-ceoliTuri sasuqebiT ceonak `l~ da `n~ iwvevs 

niadagis biologiuri aqtivobis amaRlebas, simindis mosavlianobis 

zrdas da marcvlis qimiur SedgenilobaSi cvlilebebs sasurveli 

mimarTulebiT.     
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V.5. bunebrivi ceoliTis _ lomontitis, ntkilis da organul-ceo-

liTuri sasuqebis gavlena simindSi Sereulad naTes soias 

onTogenezSi fenofazebis gavlaze, biometrul maCveneblebze, 

mosavlianobaze, produqciis xarisxze da ekonomiur 

efeqtianobaze 

 

V.5.1. lomontitis, ntkilis da organul-ceoliTuri sasuqebis 

gavlena simindSi SeTesili soias fenofazebis msvlelobaze 

 
soia, saerTod, sakmaod rTuli biologiuri bunebis matarebeli 

mcenarea. amis gamo misgan maRali mosavlis miReba SesaZlebelia mxolod 

im SemTxvevaSi, roca zedmiwevniT iqneba Seswavlili misi biologiuri 

moTxovnebi. amas aRweven biologiuri kontrolis meTodis gamoyenebiT.  

biologiuri kontrolis meTodis gamoyeneba mcenaris zrda-

ganviTarebis msvlelobaze emyareba mcenaris onTogenezSi, organogenezis 

gavlis etapebs da iZleva saSualebas SedarebiT dawvrilebiT 

SeviswavloT mcenaris moTxovnileba garemokompleqsis mimarT 

organogenezis sxvadasxva etapze da movaxdinoT maT msvlelobaze 

mniSvnelovani koreqcia sxvadasxva reagentebis gamoyenebiT. onTogenezSi 

igulisxmeba organizmis individualuri ganviTareba (sicocxlis cikli) 

misi Casaxvidan bunebriv sikvdilamde [55]. yovelgvari organizmis 

ganviTarebis cikli (onTogenezi) dayofilia Semdeg ZiriTad: 

embrionaluri, siymawvilis (ювенильный) anu axalgazrdobis, simwifis, 

gamravlebisa da siberis periodebad [146]. magram individis sicocxlis es 

mTeli cikli (onTogenezi), misi organizmis calkeuli organoebis 

formirebisa da zrdis Sesabamisad dayofilia da mas organogenezis 

etapebi ewodeba [55], romelic mcenaris zrda-ganviTarebis raRac fazebSia 

moqceuli da mas zrda-ganviTarebis fenofazebi qvia. es gulisxmobs 

mcenaris zrda-ganviTarebis ZiriTadi fazebis registracias, magram 

srulad ar asaxavs organoebis formirebis msvlelobas anu organoTa 

warmoqmnis rTul procesebs, mimdinares fazebs Soris periodSi. 

soiasTvis aRiniSneba Semdegi ZiriTadi fenofazebi: 1. aRmoceneba, 2. sami 

namdvili foTlis ganviTareba, 3. datotva, 4. dakokreba, 5. yvaviloba, 6. 

daparkeba, 7. parkebis gayviTleba da 8. sruli simwife [105]. Semdeg dgeba 

mosavlis aRebis dro. erTi fenofazis farglebSi garemokompleqsis 
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mimarT mcenaris mravalferovani moTxovnilebis parametrebis dasadgenad 

mxolod fenologiuri dakvirveba sakmarisi ar aris, aramed saWiroa 

agreTve organogenezis etapebze da Sesabamisad biometrul maCveneblebze 

(simaRle, sigane, habitusi, mcenaris saSualo wona da sxva) dakvirveba. 

garda amisa, mcenaris sasicocxlo cikli zrdis fazebis garda moicavs 

ganviTarebis ramdenime stadias. yoveli stadia xasiaTdeba im 

specifikuri moTxovnilebebiT, romlebsac mcenare garemokompleqss 

uyenebs. amjerad, kargadaa Seswavlili mcenareTa ganviTarebis ori _ 

iarovizaciisa da sinaTlis stadia. maTi gavla mcenareTa yvavilobaSi 

gadasvlis aucilebel pirobas warmoadgens [3]. amdenad mcenaris zrda da 

ganviTarebis aRniSnuli fazebisa da stadiebis urTierTkavSirSi 

Seswavla qmnis srul warmodgenas, Tu rogoria garemokompleqsis, 

romelime calke aRebuli elementis an elementTa erTobliobis gavlena 

mcenaris zrdis fenofazebis da ganviTarebis stadiebis msvlelobaze 

organogenezis etapebis gavlasTan mimarTebaSi.  

mcenares mTeli sicocxlis manZilze Wirdeba sinaTle, siTbo, 

wyali, sakvebi nivTierebebi, magram sinaTlis stadiis gavlas win unda 

uZRodes iarovizaciis stadiis gavla, romlis gavlis daCqareba 

SesaZlebelia wylisa da kvebis reJimis gaZlierebiT, xolo Semdgom 

drois garkveul monakveTSi sinaTlis stadiis gasavlelad mcenares 

sWirdeba dRis gansazRvruli xangrZlivoba da ganaTebis intensioba. amis 

mixedviT mcenareebi dayofilia sam jgufad: 1. grZeli dRis, 2. mokle 

dRis, 3. neitralur mcenareebad. grZeli dRis mcenareebisaTvis ganaTebis 

minimaluri xangrZlivoba dRe-RameSi unda iyos 14, ukeTesia 16-18 saaTi, 

mokle dRis mcenareebisaTvis ganaTebis maqsimaluri xangrZlivoba ar 

unda aRematebodes 14 saaTs. ukeTesia 10-12 saaTi. neitraluri mcenareebi 

dRis xangrZlivobaze ar reagireben [21]. 

dadgenilia, rom bunebriv ceoliTebs aqvT maRali molekulur-

sacruli, adsorbciuli Tvisebebi, mniSvnelovni seleqtiuroba da 

ionTgacvliTi tevadoba [145], maT SeuZliaT STanTqon 1 mlgeqv/gramSi 

amoniumi da kaliumi, romlebic Semdeg TandaTanobiT gadadian niadagis 

xsnarSi da Tanabarzomierad kvebaven mcenares, amiT isini axangrZliveben 

mineraluri sasuqebis moqmedebis vadebs da amcireben danakargebs [154]. 

amiT bunebrivi ceoliTebi mniSvnelovnad aZliereben niadagis 
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produqtiulobas. iaponeli mecnierebi Tvlian, rom bunebrivi ceoliTis 

Setana niadagSi iwvevs sasoflo-sameurneo kulturebis mosavlianobis 

zrdas 15-dan 63%-mde [219]. niadagSi 5, 10, 15, 20 t/haze bunebrivi ceoliTis 

Setana iwvevs wyalSekavebis Tvisebis mniSvnelovan zrdas [50]. bunebrivi 

ceoliTebis dadebiTi gavlena gaewrebuli niadagebis produqtiulobaze 

naCvenebia mTel rig naSromebSi [179, 176, 77, 110]. 

yovelive zemoTqmulidan gamomdinare, Cveni mizani iyo bunebrivi 

ceoliTis-lomontitis, ntkilis da organul-ceoliTuri sasuqebis 

`ceonak `l~ da `n~-iT sxvadasxva dozebis gamoyenebis fonze 

gagvexorcielebina biologiuri kontroli simindSi SeTesili soias 

zrda-ganviTarebaze da dagvedgina maTi gavlena aRniSnul procesebze.  

dakvirveba CavatareT cdis sqema I-is mixedviT (ix. gv. 47) cdis I 

(sakontrolo) seriis sam variantze da II, III da IV seriis me-7, me-11 da me-

15 perspeqtiul variantebze. dakvirvebis yvela elementi dagegmili 

gvqonda profesor dospexovis mindvris cdis meTodikis mixedviT [81] 

miRebuli Sedegebi motanilia cxril 33-Si, saidanac Cans, rom usasuqo 

variantSi (sak. I) 3 wlis monacemebiT, soias zrda-ganviTareba mTavrdeba 

169-170 dReSi. mineraluri sasuqebis rekomendebuli dozebis (N60P60K60 

kg/ha) gamoyenebis SemTxvevaSi es  procesi saSualod 4-5 dRiT Cqardeba 

(var.2). 20 t/ha axali nakelis gamoyenebis SemTxvevaSi es maCvenebeli 2-3 

dRiT ganisazRvreba (var.3). 20 t/haze sufTa lomontitis da ntkilis 

Setana niadagSi, soias zrda-ganviTarebas aCqarebs agreTve 2-3 dRiT, aseve 

mineralebis mineralur sasuqebTan (N60P60K60) erTad Setana process 

aCqarebs 4-5 dRiT, xolo 40 t/ha ceonak `l~ da `n~-is Setanis SemTxvevaSi 

es procesi Cqardeba (mineraluri sasuqebis moqmedebis Tanabrad) 3-4 

dRiT. 

soias mcenaris zrda-ganviTarebis tempebis daCqarebiT gavlas 

Tundac 4-5 dRiT garkveuli dadebiTi sameurneo mniSvneloba aqvs, radgan 

dasavleT saqarTvelos tenian subtropikul zonaSi, kerZod samegrelos 

regionSi, oqtomber-noemberSi mosalodnelia wvimiani amindis sixSire, 

ris gamoc soias mosavlis aReba Wianurdeba da adgili aqvs sakmaod 

mniSvnelovan danakargebs. 4-5 dRiT adre mosavlis aReba savaraudod 

emTxveva mSral periods da mosavlis aRebis dros danakargebi 

gacilebiT naklebi iqneba. 
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cxrili 33. simindSi SeTesili soias onTogenezSi zrda-ganviTarebis faze-

bis msvlelobis maCveneblebi 2004 wlis monacemebis mixedviT 
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75% 75% 75% 75% 75% 75 75% 75% 100% dReebi 

cdis I (sakontrolo) seria 

1 6.05 18.05 3.06 18.07 1.08 17.08 3.09 23.09 21.010 27.010 169.0 

2 ~ ~ 2.06 13.07 25.07 8.08 27.08 20.09 18.010 24.010 166.0 

3 ~ ~ 3.06 16.07 29.07 14.08 28.08 19.09 19.010 25.010 167.0 

cdis II seria 

7 
~ ~ 3.06 16.07 29.07 13.08 30.08 23.09 19.010 25.010 167.0 

~ ~ 3.06 16.07 29.07 13.08 30.08 24.09 18.010 25.010 167.0 

cdis III seria 

11 
~ ~ 2.06 13.07 25.07 8.08 24.08 16.09 17.010 23.010 165.0 

~ ~ 2.06 14.07 26.07 8.08 24.08 16.09 17.010 23.010 165.0 

cdis IV seria 

15 
~ ~ 2.06 15.07 26.07 9.08 25.08 17.09 18.010 24.010 166.0 

~ ~ 2.06 15.07 26.07 9.08 25.08 17.09 18.010 24.010 166.0 

 

V.5.2. bunebrivi ceoliTis – lomontitis, ntkilis da organul-

ceoliTuri sasuqebis gavlena simindSi SeTesili soias 

biometrul maCveneblebze.  

soias onTogenezSi fenologiuri fazebis daCqarebuli tempiT gavla 

dakavSirebulia bunebrivi ceoliTis-lomontitis da ntkilis niadagis 

mJavianobis gamaneitralebel TvisebebTan. soias erT-erT ZiriTad 

sawarmoo zonaSi _ tenian subtropikebSi, metwilad gavrcelebulia 

gaewrebuli mJave niadagebi, romelTa meti wili saWiroebs qimiur 

melioracias [29]. meliorantad gamoiyeneba kiri an kiris Semcveli sxva 

masalebi. erT-erT aseT meliorantad warmatebiT SeiZleba gamoviyenoT 

bunebrivi ceoliTi _ lomontiti, ntkili da maTi Semcveli organul-

ceoliTuri sasuqebi, radgan lomontitsa da ntkilSi tute metalebis 
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Semcveloba sakmaod maRalia (ix. cx. 9 da 10).  am SemTxvevaSi 1 tona 

lomontitisa da ntkilis gamaneitralebeli moculoba 1680,0 da 3500,0 

gr/eqv-ia (cxrili 13.) 20 t/ha-ze lomontitis da ntkilis Setanis 

SemTxvevaSi niadagis pH-is maCvenebeli 5,76 da 7,48 erTeuls aRwevs 

(cxrili 14), rac sruliad optimaluria rogorc soiasTvis, ise 

simindisaTvis. es ki sabolood gamoixateba mcenaris biometruli 

maCveneblebis, Sesabamisad biomasis zrdis stimulaciaSi da maRali 

mosavlis miRebaSi (cxrilebi 34 da 35).  

 

cxrili 34. lomontitis, ntkilis da ceonak `l~ da `n~ gavlena simindSi 

SeTesili soias biometriul maCveneblebze (mcenareTa dgomis 

sixSire heqtarze 95-100 aTasi cali) 
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sm sm sm sm3 gr cali sm2 cali sm cali gr sm sm sm sm3 gr 

cdis I (sakontrolo) seria 

1 77 42 21 35542 122 72 1806 17 85 33 4,5 22 17 8,5 1286 14 

2 102 52 26 72170 190 101 3030 21 96 48 7,6 30 23 11,5 3184 16 

3 95 48 24 57244 163 93 1978 19 88 42 6,0 27 21 10,5 2423 14 

cdis II seria 

7 
92 48 24 55465 181 97 3476 20 100 41 6,7 28 21 10,5 2423 18 

94 46 24 55563 183 98 3480 22 106 43 6,8 29 22 11 2428 19 

cdis III seria 

11 
109 58 29 95947 193 106 44,88 22 110 65 10,6 34 27 13,5 5150 20 

106 56 28 95940 190 104 44,00 20 106 66 10,2 32 26 13,0 5140 19 

cdis IV seria 

15 
105 50 25 95856 187 102 43,2 20 104 65 10,0 31 26 13,0 5052 18 

107 52,0 26 95876 193 104 44,44 21 105 67 11,2 30 25 14,5 5012 19 

 

Tu davakvirdebiT cxril 34-s, davinaxavT, rom sakontrolo I-Tan 

SedarebiT mniSvnelovnad gazrdilia mcenaris saasimilacio aparati da 
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fesvTa sistema rogorc moculobaSi, ise wonaSi. simindSi SeTesili 

soias Cvens mier miRebuli mosavlianoba srulad akmayofilebs 

agrosameurneo moTxovnebs. 

 

V.5.3. lomontitis, ntkilisa da organul-ceoliTuri sasuqebis 

gavlena simindSi SeTesili soias biomasisa da marcvlis 

mosavlianobaze. 

zugdidis raionis sof. darCelis tipiuri eweri, galebebuli 

niadagebis ares reaqcia (pH) udris 4,2 erTeuls. ares reaqciis aseTi 

maCvenebeli miuRebelia soias kulturisaTvis. rogorc cxrili 35-dan 

Cans, am nakveTze soias biomasis mosavali Seadgens 115,9 c/haze. 

Sesabamisad dabalia biomasidan marcvlis gamosavali (3,6%) da TviT 

marcvlis mosavali 4,5 c/haze (cxr. 35, varianti 1). mineraluri sasuqebis 

optimaluri dozebiT Setanis SemTxvevaSi, marTalia, adgili ara aqvs pH-

is cvlilebebs, magram soias biomasis da marcvlis mosavali TiTqmis 

ormagdeba. umjobesdeba biomasidan marcvlis gamosavalic (var.2). 20 

t/haze axali nakelis Setanis SemTxvevaSi es maCveneblebi 1,5-jer 

aRemateba pirvel sakontrolos (var. 3). 

sufTa lomontitis da ntkilis Setanam (20-20 t/haze) Secvala pH-is 

maCvenebeli da gaxda 5,76 da 7,48, e.i mJave niadagi gadavida `sust mJave da 

neitralur~ kategoriaSi da miaRwia simindisa da soiasTvis saWiro 

optimalur maCvenebels, ramac gamoiwvia soias biomasis zrda 115,9-dan 172 

da 173,9 centneramde heqtarze, gadidda marcvlis gamosavlis maCvenebeli 

da mosavalma 4,5 centneridan 8,9 da 9,2 centners miaRwia (var. 7) igive 

mineralebis (20-20 t/ha-ze) mineralur sasuqebTan (N60P60K60 kg./ha) erTad 

Setanis SemTxvevaSi soios biomasis mosavalma 115,9-dan (sak. I) 183,4 da 

180,5 centneri, xolo marcvlis mosavalma 9,9 da 9,8 centneri Seadgina 

(var. 11). es miRweulia bunebrivi ceoliTis-lomontitis, ntkilis da 

organul-ceoliTuri sasuqebis gavleniT niadagis pH-is ganeitralebiT 

da maTi ganmeorebiT Setanis gareSe. aseT situacias adgili aqvs mTeli 3 

wlis ganmavlobaSi, roca mineraluri sasuqebis gamoyenebis SemTxvevaSi 

maTi Setana savaldebuloa yovelwliurad (varianti 2). swored amaSia am 

mineralebis da maT bazaze damzadebuli organuli ceoliTuri sasuqebis 

xangrZlivmoqmedebis efeqti [158]. 
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 cxrili 35. bunebrivi ceoliTis – lomontitis, ntkilisa da ceonak `l~ 

da `n~-is gavlena simindSi SeTesili soias biomasisa da 

marcvlis mosavlianobaze (mcenareTa dgomis sixSire 1 ha-ze 

95-100 aTasi cali)   
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#
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biomasis 

mosavali 
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o
s
av
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i 
b
io

ma
s
id

an
 marcvlis 

mosavali 

gadaxra (+-) 

sakontr. I-dan 

gadaxra (+-) 

sakontr. I-dan 

t/ha pH gr c/ha % % c/ha % 

cdis I (sakontrolo) seria 

1 sak. I niadagi usasuqo _ 4,2 122,0 115,9 0,0 3,6 4,5 0,0 

2 sak. II niadagi+NPKkg/ha 
N60P60K6

0 
~ 190,0 180,5 55,7 4,0 7,2 60,0 

3 sak. III niadagi + 
saq. ax. nakeli 

20,0 ~ 163,0 154,9 33,6 3,7 6,7 48,8 

cdis II seria 

7 
niadagi+lomontiti 20,0 5,76 134,0 172,0 48,4 4,6 8,9 97,8 

niadagi+ntkili 20,0 7,48 183,0 173,9 50,0 4,6 9,2 104,4 

cdis III seria 

11 
niadagi+lomontiti+NPK 20,0 5,76 193,0 183,4 58,2 4,5 9,9 120,0 

niadagi+ntkili+NPKNP 20,0 7,48 190,0 180,5 55,7 4,7 9,8 117,8 

cdis IV seria 

15 
niadagi + ceonaki `l~ 40,0 5,76 187,0 177,7 53,3 5,4 10,1 124,4 

niadagi + ceonak `n~ 40,0 7,48 193,0 183,4 58,2 5,5 10,2 126,7 

                                                                                          
                                                                                             HCP0,5 = 0,2c/ha, Sx = 0,63% 

 

organul-ceoliTuri sasuqis `ceonak `l~ da `n~gamoyenebis 

SemTxvevaSi lomontitis, ntkilis da nakelis erTi saxeobis sasuqSi 

(ceonakSi) gaerTianebiT Zalian Zlierdeba am sasuqis (ceonakis) 

mastimulirebeli energia, miuxedavad imisa, rom niadagis pH-ze 

zemoqmedeba mxolod lomontitiT da ntkiliT aris gamowveuli. cnobili 

faqtia, rom nakeli mcireoden gavlenasac ver axdens niadagis ares 

reaqciaze. gamoTqmul ganmartebas adasturebs `ceonakis~ gamoyenebiT 
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niadagis nayofierebis gasadideblad (stimulaciisaTvis) gamovlenili 

energia, rac gamoixata soias biomasisa da marcvlis mosavlianobis 

amaRlebaSi. ase, magaliTad: niadagSi 40-40 tona ceonak `l~ da `n~-is 

SetaniT (var.15), biomasis mosavalma TiTqmis orjer gadaaWarba pirveli 

variantis biomasis mosavals, amasTan biomasidan marcvlis gamosavali 

3,9-dan (var.1) gaizarda 5,4 da 5,5%-mde (var.15) da soias marcvlis 

mosavalma heqtarze 10,1 da 10,2 centneri Seadgina, rac 124,4 da 126,7%-iT 

metia sakontrolo I-Tan (var.1) SedarebiT. soias aseTi mosavali, 

subtropikuli zonis gaewrebuli mJave niadagebze, simindSi SeTesvis 

SemTxvevaSi rekordulia. am masalebis analizidan gamomdinare, SeiZleba 

gavakeToT mokle, magram mniSvnelovani daskvna, rom 1. Warbteniani 

subtropikuli zonis miwaTmoqmdebaSi simindSi SeTesili soias 

kulturis maRali mosavlis misaRebad Zalze mniSvnelovania bunebrivi 

ceoliTis-lomontitis da ntkilis mastimulirebeli roli, rac 

gamoixateba mJave reaqciis niadagebis pH-is ganeitralebaSi. 2. organul-

ceoliTuri sasuqis `ceonak~-is gamoyeneba ki aormagebs bunebrivi 

ceoliTis da ntkilis mastimulirebel energias da soias biomasisa da 

marcvlis mosavali simindSi SeTesili soiasTvis sarekordo maCveneblebs 

aRwevs. aqedan gamomdinare, aRniSnuli sasuqis gamoyeneba rogorc 

mosavlianobiT, ise ekonomiuri TvalsazrisiT, sruliad misaRebia. 

 

V.5.4. bunebrivi ceoliTis _ lomontitis, ntkilis da ceonak `l~ da 

`n~-is gavlena simindSi SeTesili soias `kolxida 4~-is 

xarisxobriv maCveneblebze. 

soia, cilovan-zeTovani kulturaa da misi marcvlis xarisxis 

maCvenebels gansazRvravs cilebis, cximebis, naxSirwylebis da 

vitaminebis Semcveloba. soias marcvalSi cilebi metia, vinem cximebi. 

rogorc Cveni, ise sxva mkvlevarTa monacemebiT, cilebisa da cximebis 

Semcvelobas Soris ukudamokidebulebaa. soias qimiur Sedgenilobas 

axasiaTebs cvalebadobis maRali diapazoni, rac damokidebulia 

ZiriTadad niadagobriv-klimatur pirobebze, gamoyenebuli sasuqebis 

raodenobaze, saxeobriv Sedgenilobaze da sxva. adgilobrivi sasuqis 

erT-erT saxed SeiZleba miviCnioT organil-ceoliTuri sasuqi `ceonaki~ 

agreTve bunebrivi ceoliTi _ lomontiti da ntkili, romelTac 
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SeuZliaT garkveuli zomiT koreqtivebi Seitanon soias marcvlis qimiur 

SedgenilobaSi.  

     
 cxrili 36. lomontitis, ntkilisa da ceonak `l~ da `n~-is gavlena 

soias `kolxida 4~-is xarisxobriv maCveneblebze 

va
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nt
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naxSirwylebi vitaminebi araorganuli nivTierebebi 

saxame- 

beli 

celu- 

loza 

karo- 

tini 
B1 C 

saerTo 

azoti 

nedli 

nacari 
Сa P 

% % mg/kg mg/kg mg/kg % % % % 

cdis I (sakontrolo) seria 

1 24,0 12,0 3,2 3,6 0,95 9,0 98,0 4,4 4,84 0,28 0,40 

2 41,0 28,0 6,3 7,0 1,06 11,5 115,0 5,49 5,66 0,35 0,52 

3 38,0 22,0 4,7 3,9 1,15 9,8 125,0 5,44 5,23 0,30 0,72 

cdis II seria 

7 
31,0 18,5 7,1 4,9 1,09 13,0 137,0 5,21 5,11 0,32 0,73 

33,0 19,0 7,0 5,1 1,1 14,1 135,0 5,11 5,21 0,34 0,69 

cdis III seria 

11 
40,5 26,0 7,4 6,2 1,2 17,5 185,0 5,37 5,27 0,38 0,75 

39,6 26,3 7,3 6,1 1,18 17,2 183,0 5,31 5,16 0,36 0,72 

cdis IV seria 

15 
38,7 25,8 6,9 7,4 1,16 16,8 181,0 5,11 5,22 0,37 0,68 

39,1 26,1 7,1 6,7 1,18 17,1 179,2 5,13 5,25 0,36 0,70 

 

rogorc cxrili 36-dan Cans, bunebrivi ceoliTis _ lomontitis, 

ntkilis da ceonak `l~ da `n~-is gamoyenebiT mniSvnelovnad icvleba 

soias marcvlis bioqimia, anu sakontrolo variantebTan SedarebiT 

cvlilebebi TvalsaCinoa. Cvens SemTxvevaSic cilebi Warbobs cximebs da 

es ufro did diapazonSia me-2, 7, 11 da 15 variantebSi. amrigad, bunebrivi 

ceoliTis _ lomontitis, ntkilis da organul-ceoliTuri sasuqis 

`ceonak~-is gavleniT mosavlianobis matebasTan erTad umjobesdeba 

produqciis xarisxobrivi maCveneblebi. 
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V.5.5.. bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis gavlena simindisa da soias Sereuli 

naTesis ekonomiur efeqtianobaze 

 

cnobilia, rom erTi da igive RonisZieba sxvadasxva bunebriv-

klimatur da ekonomiur pirobebSi gansxvavebul Sedegs iZleva, romelTa 

didi mravalferovneba axasiaTebs saqarTvelos soflis meurneobas, misi 

sawarmoo specializaciis zonebis, regionebisa da calkeuli 

administraciuli raionebis mixedviTac ki. romelime RonisZieba, 

garkveul niadagobriv-klimatur da ekonomiur pirobebSi SeiZleba 

maralefeqtiani iyos, xolo sxva pirobebSi naklebefeqtiani aRmoCndes 

[101]. amis gamo, romelime axali RonisZieba winaswar eqvemdebareba 

guldasmiT Semowmebas da Seswavlas, ekonomiuri efeqtianobis 

gaTvaliswinebiT, mxolod amis Semdeg SeiZleba mieces dasturi mas 

warmoebaSi danergvis mizanSewonilobaze [13, 113]. saboloo daskvna ar 

SeiZleba gakeTdes mxolod da mxolod misi teqnikuri efeqtianobis (mag., 

saSualo saheqtaro mosavlianoba, wveladoba an sadReRamiso wonamati da 

sxva) maCveneblebis safuZvelze. aqedan gamomdinare, aucilebelia 

gairkves, Tu Sromisa da materialur saSualebaTa ra danaxarjebis 

safuZvelzea miRweuli teqnikuri efeqtianoba. es ki imas niSnavs, rom 

axali RonisZiebis efeqtianobisa da mizanSewonilobis saboloo 

SefasebisaTvis gadamwyveti mniSvneloba aqvs iseTi ekonomiuri 

kategoriis dadgenas, rogoricaa TviTRirebuleba, misi Semadgeneli 

elementebiT: wminda Semosavali, ukugeba da rentabelobis done [113]. am 

debulebidan gamomdinare, aucilebelia Cvens mier Seswavlili da 

warmoebaSi dasanergad rekomendebuli RonisZiebis ekonomiuri 

efeqtianobis Sefaseba zemoT motanili kategoriebis mixedviT. bunebrivi 

ceoliTebis da organul-ceoliTuri sasuqebis memcenareobaSi 

gamoyenebis ekonomiur mizanSewonilobaze saubria mTeli rigi 

mkvlevarebis SromebSi: [34, 33, 85, 198, 218, 75, 152, 41]. 
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cxrili 37. bunebrivi ceoliTis – lomontitis, ntkilis da organul-ceoliTuri sasuqebis gavlena simindsa da 

soias Sereuli naTesis ekonomiur efeqtianobaze, sami wlis saSualo monacemebis mixedviT 
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 c/ha lari lari c/ha lari lari lari lari lari lari lari % 

cdis I (sakontrolo) seria 

1 57,1 1195,0 2855,0 4,5 179,5 450,0 1374,5 3305,0 1930,0 2,41 240,7 241,0 

2 75,4 1606,0 3770,0 7,2 220,6 720,0 1826,6 4490,0 2663,4 2,46 242,3 246,0 

3 62,9 1262,0 3145,0 6,7 199,5 670,0 1461,5 3815,0 2353,5 2,61 232,4 261,0 

cdis II seria 

7 
65,9 1295,0 3295,0 8,9 219,5 890,0 1514,5 4185,0 2670,0 2,76 229,8 276,0 

71,3 1295,0 3565,0 9,2 219,5 920,0 1514,5 4485,0 2970,5 2,96 212,4 296,0 

cdis III seria 

11 
70,6 1706,0 3530,0 909 260,6 990,0 1966,6 4520,0 2553,4 2,30 278,6 230,0 

72,6 1706,0 3630,0 9,8 260,6 980,0 1966,6 4610,0 2643,4 2,34 273,1 234,0 

cdis IV seria 

15 
76,4 1362,0 3820,0 10,1 209,5 1010,0 1571,5 4830,0 3958,5 3,07 205,7 307,0 

80,5 1362,0 4025,0 10,2 209,5 1050,0 1571,5 5045,0 3473,3 3,21 195,2 321,0 
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simindisa da soias Sereuli naTesis ekonomiuri analizis dros 

danaxarjebi am kulturebis erTobliv moyvanaze unda gadanawildes am 

kulturebidan miRebul wminda Semosavalze. ase, magaliTad: 1 heqtari 

simindis yanis damuSaveba Tu jdeba 1195 l (cxr.37, varianti 1), mas 

daemateba soias Teslis Rirebuleba da mosavlis aRebaze gaweuli 

xarjebi da sul saboloo danaxarji iqneba 1374,5 l. am SemTxvevaSi ki 

rentabelobis done 241%-ia, magram mosavlianoba dabalia (4,5 c/ha). NPK–s 

agroteqnikuri normebis gamoyenebis SemTxvevaSi (var.2) mosavlianoba 1,5-

jer izrdeba, magram rentabelobis done 246%-ia da mxolod 5%-iT jobia 

pirvel variants, xolo 20 t/ha axali nakelis gamoyenebiT, mosavali da 

masTan erTad rentabelobac izrdeba da is 1 da 2 sakontrolo 

variantebze metia mTeli 20%-iT  da Seadgens 261%-s. cdis meore seriaSi 

mosavlianobis mateba TvalsaCinoa da rentabelobac mniSvnelovnad 

aWarbebs sakontrolo seriis variantebs. cdis mesame seriis variantebi 

mosavlianobiT mniSvnelovnad aWarbeben sakontrolo variantebs, magram 

maTi rentabeloba sakmaod CamorCeba maT. es gamowveulia ceoliTebis 

fonze yovelwliurad mineraluri sasuqebis gamoyenebiT. cdis me-4 seriis 

mosavlianoba da rentabeloba sakmaod maRal maCveneblebSia gamoxatuli. 

amdenad, yvelaze ufro efeqturi maCveneblebiT xasiaTdeba 15 varianti da 

Semdeg 7 varianti, magram es ar niSnavs imas, rom me-11 variantis 

ararentabelobas, piriqiT, me-11 variantis rentabelobac sakmaod maRalia, 

magram CamorCeba me-7 da me-15 variantebs. 

 

 

 

 

 

 

 

 

 

 

 

 



 159 

d a s k v n e b i 

 
bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis SedarebiTi efeqturobis dadgena simindis da soias 

Sereul naTesSi maT zrda-ganviTarebaze, mosavlianobaze da produqciis 

xarisxze, kolxeTis (samegrelos regioni) Warbteniani niadagur-

klimaturi zonis gaewrebuli, mJave niadagebis agroekologiur 

darRvevaTa regulirebis fonze sakiTxis SeswavliT gamoikveTa Semdegi: 

1. agroekologiuri, agronomiuli da agroqimiuri TvalsazrisiT 

Zalze mniSvnelovania niadagSi wylisa da masSi gaxsnili sakvebi 

nivTierebebis (NPK) qveda fenebSi migraciis Seneleba-SeCereba. bunebrivi 

ceoliTis-lomontitis, ntkilis da maT bazaze damzadebuli organul-

ceoliTuri sasuqiT am procesis Senelebis problema, Cerkasovis 

xelsawyos gamoyenebiT, pirvelad SeviswavleT da davadgineT, rom 1 

heqtarze Setanili yoveli 5 tona lomontiti, ntkili an 10 tona 

organul-ceoliTuri sasuqebi iwveven am procesis kanonzomier Senelebas 

8%-iT. 

2. bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis niadagSi 1-3%-is SetaniT SesaZlebelia niadagis 

agroekologiuri, agroqimiuri da sameurneo mdgomareobis mniSvnelovani 

gaumjobeseba, dispersiulobis faqtoris SemcirebiT, forianobis saerTo 

maCveneblis da masTan dakavSirebuli struqturianobis faqtoris 

gazrdiT, rac iwvevs niadagis agregatul SedgenilobaSi mniSvnelovan 

cvlilebebs da Sedegad niadagis mZime kategoriidan ufro msubuq 

kategoriaSi gadasvlas. 

3. bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis gamoyenebiT SesaZlebelia kolxeTis Warbteniani 

zonis (samegrelos regioni) niadagebis wylieri Tvisebebis da sakvebi 

elementebis siWarbiT an naklebobiT gamowveuli agroekologiuri, 

agroqimiuri da agrosameurneo darRvevebis regulacia, rac miiRweva 

niadagis saerTo da kapilaruli forianobis gadidebiT, Sesabamisad 

kapilaruli wylis Sekavebis da gravitaciuli wylis gadinebis unaris 

gaZlierebiT, rac Tavidan gvacilebs niadagis gamkvrivebiT, 

WarbtenianobiT da sasuqebis siWarbiT gamowveuli agroekologiuri da 

agroqimiuri darRvevebis uaryofiT Sedegebs. 
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4. bunebrivi ceoliTis-lomontitis da ntkilis 1-3%-is niadagSi 

Setana iwvevs silikatebisa da erTnaxevari Jangeulebis Semcvelobis 

mniSvnelovan zrdas, rac Tavis mxriv cvlis niadagis elementarul 

mineralur Sedgenilobas, es ki iwvevs gaewrebis xarisxis Semcirebas anu 

gaewrebiT gamowveuli agroekologiuri da agroqimiuri darRvevebis 

regulacias da niadagis nayofierebis amaRlebas. 

5. bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis niadagSi (1-3%) SetaniT SesaZlebelia niadagis  pH-

isa da STanTqmuli fuZeebis SedgenilobaSi mniSvnelovani koreqtivebis 

Setana, kalciumis, kaliumisa da natriumis kaTionebiT wyalbadionebis 

(H+) koncentraciis did farglebSi ganeitraleba, rac iwvevs gamJavebiT 

gamowveuli agroekologiuri da agroqimiuri darRvevebis wonasworobis 

aRdgenas, gamJavebis xarisxis Semcirebas da gamJavebiT gamowveuli 

darRvevebis garkveulwilad regulacias. 

6. bunebrivi ceoliTebis, kerZod, lomontitis mkveTri msgavseba 

tute, tutemiwa da feradi metalebis mimarT gansazRvravs mis dacviT 

Tvisebebs, gamoxatuls sakvebi jaWvidan toqsikuri metalebis 

gamodevnaSi, romlis gansakuTrebuli mniSvneloba vlindeba 

memcenareobaSi toqsikuri nivTierebebiT dabinZurebuli sarwyavi wylis, 

niadagSi Setanili kompostebis, mineraluri sasuqebis da pesticidebis 

gamoyenebis dros imis gamo, rom sakvebi jaWvidan gamodevnili mavne 

nivTierebebi mtkiced adsorbirdebian Setanili ceoliTebis nawilakebze, 

qmnian qimiurad uxsnad (mdgrad) SenaerTebs, ar aZleven maT niadagis 

xsnarSi migraciis da mcenaris fesvTa sistemaSi SeRwevis saSualebas, 

rac niSnavs ama Tu im kulturisagan ekologiurad gawonasworebuli 

produqciis miRebas. 

7. bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis niadagSi (1-3%) Setana iwvevs niadagis 

mikrobiologiuri fonis mniSvnelovan gaaqtiurebas, ris gamoc niadagis 

Tavisufali azotfiqsatori da parkosani kulturebis, kerZod, soias 

fesvze mobinadre koJris baqteriebis gaaqtiurebiT mniSvnelovnad 

Zlierdeba atmosferuli azotis biologiuri fiqsacia, rac niSnavs imas, 

rom weliwadSi SeiZleba dagrovdes 100 ml/gramamde azotmJava 1 kg 

niadagSi anu 300 kg-mde xalasi azoti 1 heqtarze, rac iZleva saSualebas 

mkveTrad Semcirdes azotovani sasuqebis gamoyenebis masStabebi. 
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8. bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis optimaluri dozebis (20 da 40 t/haze) niadagSi 

SetaniT miiRweva sakvebi nivTierebebis mniSvnelovani mobilizacia, ris 

gamoc TvalsaCinod aqtiurdeba niadagidan mosavliT sakvebi 

nivTierebebis gamotanis maCveneblebi, rac uzrunvelyofs sasoflo-

sameurneo kulturebis mosavlianobis mniSvnelovan zrdas.  

9. bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis gavleniT mniSvnelovnad umjobesdeba sasoflo-

sameurneo produqtebis xarisxobrivi maCveneblebi. simindSi da soiaSi 

matulobs mSrali nivTierebebis, Saqrebis, vitaminebis, cilebis, cximebis 

Semcveloba, rac iZleva saSualebas subtropikuli zonis gaewrebul 

mJave niadagebze miviRoT sasoflo-sameurneo kulturebis 

maRalxarisxovani ekologiurad gawonasworebuli produqcia. 

10. Catarebuli mindvris samwliani eqsperimentiT dadgenilia 

bunebrivi ceoliTis-lomontitis, ntkilis da organul-ceoliTuri 

sasuqebis xangrZlivmoqmedebis samwliani efeqti. ase magaliTad, 2003 

wels niadagSi  lomontitis, ntkilis (20 t/ha) da organul-ceoliTuri 

sasuqebis (40 t/ha) Setanam eqsperimentis mesame welsac mogvca simindis 

da soias Sereuli naTesidan mosavlis mniSvnelovani mateba, rac mowmobs 

imas, rom sami wlis manZilze am sasuqebis potenciuri SesaZlebloba 

amowuruli ar aris da maTi moqmedeba kidev gagrZeldeba sul mcire 2 

weliwads. [84] 

11. bunebrivi ceoliTiT-lomontitiT, ntkiliT da organul-

ceoliTuri sasuqebis heqtarze 20 da 40 tonis gamoyenebiT mosalodnelia 

(dRevandeli sabazro fasebis gaTvaliswinebiT) mniSvnelovani ekonomiuri 

efeqtis miReba, rac gamoixateba produqciis TviTRirebulebis 

SemcirebaSi da daxarjul yovel 1 larze mniSvnelovan ukugebaSi. 

amdenad: bunebrivi ceoliTis-lomontitis, ntkilis da organul-

ceoliTuri sasuqebis optimaluri dozebis 20 da 40 t/haze gamoyeneba 

zrdis subtropikuli Warbteniani zonis gaewrebuli mJave niadagebis 

agroekologiur mdgradobas da niadagis nayofierebisa da rentabelobis 

amaRlebis TvalsazrisiT sruliad misaRebia miwaTmoqmedTaTvis. 
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r e k o m e n d a c i a  

 

bunebrivi ceoliTis-lomontitis, ntkilis da organul-ceoliTuri 

sasuqebis praqtikuli gamoyenebisaTvis 

 

bunebrivi ceoliTiT-lomontitiT da ntkiliT fermis organuli 

narCenebis (axali nakeli, wunwuxi, Sardi da sxva) damuSaveba 

(utilizacia) gulisxmobs xuTi masStaburi problemis erTdroul 

gadawyvetas: 

1. pirutyvis yovelgvar sadgomSi mikroklimatis gaumjobesebas anu 

fermis dezodoracias, amiT saerTo sanhigienuri sijansaRis dacvas. 

2. fermis organuli narCenebis yoveldRiur gadamuSavebas da maTTvis 

garkveuli sasaqonlo saxis micemas.  

3. sawarmoo (ojaxur) pirobebSi damzadebuli organul-ceoliTuri 

sasuqiT Warbteniani subtropikuli zonis eweri, nayofiereba- 

daqveiTebuli niadagebis biologiuri aqtivobis amaRlebas da 

ekologiurad gawonasworebuli produqciis warmoebas. 

4. bunebrivi ceoliTis-lomontitis, ntkilis, organul-ceoliTuri da 

mineraluri sasuqebis gonivruli SeTanawyobiT sasoflo-sameurneo 

kulturebis ganoyierebis e.w. `integrirebuli~ sistemis Seqmnas saerTo 

agroqimiuri da agroekologiuri situaciis gaumjobesebis garantiiT. 

5. mineraluri marilebis (sasuqebis) gamoyenebis garkveul donemde 

SezRudviT niadagis, wylis da sakvebi produqtebis ekologiuri 

dabinZurebis Tavidan acilebas. 

Cvens mier SemuSavebulia fermis organuli narCenebis utilizaciis da 

organul-ceoliTuri sasuqis damzadebis Sesasruleblad sruliad 

martivi teqnologia (ix. gv. 87). 

aRniSnuli teqnologiiT damzadebuli organul-ceoliTuri sasuqi 

an bunebrivi ceoliTi-lomontiti an ntkili sufTa saxiT, gankuTvnilia 

niadagis ZiriTadi ganoyierebisaTvis. maTi Setana niadagSi (moxvnis win) 

did farTobebze SesaZlebelia seriuli warmoebis manqanebiT; pt-4; rpn-4; 

pso-5; rum 15a; rum 15b da sxva. mcire farTobebze Setana xorcieldeba 

xeliT, saojaxo urikiT, urmiT an sxva mciregabaritiani sameurneo 

satransporto saSualebebiT. niadagis  pH-ze damokidebulebiT, saSualo 

normad unda miviCnioT sufTa lomontitis an ntkilis gamoyenebis 
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SemTxvevaSi 20-30t, xolo organul-ceoliTuri sasuqebis SemTxvevaSi 40-50 

tona heqtarze. SesaZleblobis arsebobis SemTxvevaSi maTi gaormagebuli 

an gasamkecebuli normiT Setana kidev ufro gaaumjobesebs niadagis 

sameurneo agronomiul Tvisebebs, mis nayofierebas saerTod da 

xangrZlivi droiT (5-6 weli). 

   bunebrivi ceoliTis-lomontitis, ntkilis da organul-ceoliTuri 

sasuqebis unikaluri Tvisebebi iZleva niadagis darRveuli ekologiuri 

wonasworobis da daqveiTebuli nayofierebis aRdgenis saSualebas. isini 

ar SeiZleba miviCnioT swrafi, feTqebadi efeqtis momcem sasuqebad, 

aramed maT niadagze aqvT xangrZlivi zemoqmedebis didi unari, misi 

nayofierebis amaRlebis (kvlavwarmoebis) agroekologiuri wonasworobis 

SenarCunebis da sameurneo agronomiuli Tvisebebis aRdgenis 

TvalsazrisiT. 
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