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reda qtoris a g a n  

 

 sazogadoebis ganviTarebis Tanamedrove etapze gan-

sakuTrebul aqtualobas iZens ekologiuri imperativis 

principebis ganuxreli ganxorcieleba. soflis meurneo-

baSi, sadac  xorcieldeba farTomasStabiani anTropoge-

nuri zemoqmedeba biosferos yvela komponentze (liTos-

fero, atmosfero da hidrosfero) ganxorcielebadi yve-

la RonisZieba Sefasebuli unda iqnes biosferoze ze-

moqmedebis testze. pirvel rigSi, es problemebi exeba  

agroqimiis-mecnierebas, romlis amocanaa Seiswavlos 

sakvebi nivTierebis wrebrunva miwaTmoqmedebaSi, mcena-

reTa sakvebi elementebiT uzrunvelyofa da racionalu-

ri ganoyierebis  sistemis damuSaveba, agrocenozisa da 

ekologiuri pirobebis TaviseburebaTa gaTvaliswinebiT. 

winamdebare saxelmZRvanelo srulad pasuxobs moT-

xovnebs, romlebic gansazRvrulia agroqimiis proble-

mebiT dainteresebul sxvadasxva donis studentebisaT-

vis. am wignSi mravalmxriv sacnobaro masalas ipovis 

soflis meurneobis problemebze momuSave specialiste-

bi da praqtikosi meurneebi. 

wignSi ganoyierebis sistemis sakiTxebi ganxilulia 

kulturaTa farTo speqtriT, rac metad aqtualuria   

periodisaTvis, rodesac saqarTvelos subtropikebSi 

kulturaTa gaadgilebis mecnieruli safuZvlebi Camoya-

libebis, ufro sworad, reanimaciis stadiaSia da mimar-

Tulebis SerCevis momentisaTvis praqtikoss eqneba gano-

yierebis sistemis sacnobaro masala, romelic gauadvi-

lebs arCevanis gakeTebas. 

saxelmZRvanelos wiTel xazad gasdevs ZiriTadi az-

ri, rom ganoyierebis sistema, upirveles yovlisa, unda 

iTvaliswinebdes garemosdacviT RonisZiebebs da zrun-
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vas niadagze, mis nayofierebaze, im simdidreze, rome-

lic unda SevunarCunoT momaval Taobebs.  

wigni dawerilia agroqimiis sakiTxebze mravali 

wlis ganmavlobaSi momuSave specialistebis mier, rom-

lebmac SeZles ganezogadebinaT SeZenili gamocdileba 

da faqtobrivi masala. 

eWvi araa, rom es wigni daimsaxurebs, rogorc stu-

dentebis aseve agroqimiis problematikiT dainteresebu-

li mkiTxvelis mowonebas.     

 

 
                   saqarTvelos soflis meurneobis  

mecnierebaTa akademiis namdvili wevri, s.m. 

mecnierebaTa doqtori, profesori j. oniani. 
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w i n a s it y v aob a  

 

agroqimia aris mecniereba mcenareebis, niadagebis  

da sasuqebis urTierTmoqmedebis kanonzomierebaTa Sesa-

xeb. 

agroqimiis amocanaa agroekosistemaSi nivTierebaTa 

biologiuri wrebrunvis regulireba. niadagis nayofie-

rebis da agrocenozis produqtiulobis amaRleba, gare-

mos dacvis RonisZiebebis gaTvaliswinebiT. 

agroqimiis, rogorc mecnierebis, ganviTareba uSua-

lod aris dakavSirebuli iseT fundamentalur mecnie-

rebebTan, rogoricaa niadagmcodneoba, mcenareTa fizio-

logia, niadagebis mikrobiologia, bioqimia, biogeoqimia, 

ekologia da sxva. Aagroqimiuri kvlevis doneze udides 

gavlenas axdenda da axdens zogadi qimiis da fizikis 

miRwevebi. 

gamomdinare iqedan, rom antropogenuri zemoqmedeba 

dRiTi-dRe izrdeba, agroqimiis umniSvnelovanesi amoca-

naa, sasuqebis gamoyenebasTan dakavSirebiT, biogenuri 

elementebis metabolizmis Seswavla sistemaSi „niadagi--

mcenare“, am elementebis balansis dadgena agroekosis-

temaSi da amis safuZvelze ganoyierebis sistemis opti-

mizacia „gonivruli sakmarisobis“ principis gamoyene-

biT calkeuli niadagebis nayofierebis donis uTanab-

robis gaTvaliswinebiT. 

imeds gamovTqvamT, rom wigni daexmareba studen-

tebs, specialistebs, agroqimiiT dainteresebul pirebs 

agroqimiis sakvanZo sakiTxebis garkvevaSi, niadagsa da 

mcenareSi mimdinare procesebze swori warmodgenis Ca-

moyalibebaSi da garkvevaSi, aseve im rolze, romelsac 

asruleben sasuqebi mcenaris kvebis optimizaciasa da 

niadagis nayofierebaSi, maRali da xarisxiani produq-

ciis miRebaSi, romelic pasuxobs ekologiurad sufTa 

produqtebze wayenebul moTxovnebs 
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Tavi 1 – agroqimiisa da miwaTmoqmedebis 
qimizaciis ganviTarebis istoria 

 

 

1.1. agroqimiis  ganviTarebis istoria 

 

momTabareobidan binadar cxovrebis wesze gadas-

vlam, moSinaurebuli mcenareebis movla-moyvanam safuZ-

veli  Cauyara miwaTmoqmedebis kulturis  ganviTarebas.  

adamianma miaqcia yuradReba, rom nakeli, sayofacxovre-

bo anarCenebi akeTilSobileben niadags da mcenare uke-

Tesad izrdeba. praqtikuli saqmianoba, gamocdileba 

sul ufro xvewda mcenaris movliT RonisZiebebs. Aamas 

mowmobs romaeli da Zveli berZeni filosofosebis na-

warmoebi. antikuri xanis Zveli romis agronomiuli li-

teratura (katoni, varoni, kolumela, plini)X metyve-

lebs did yuradRebaze, romelic eqceoda praqtikuli 

agronomiis sakiTxebs. romis imperiaSi ukve farTod iye-

nebdnen nakels, sxvadasxva anarCenebs.Eegviptelebisagan 

naswavli hqondaT mwvane sasuqebis gamoyeneba. dakvirve-

bis, gamocdilebis, faqtebis aRnusxvis gziT mividnen 

parkosani kulturebis gamoyenebis aucileblobamde, es 

maSin, rodesac warmodgena ar hqondaT da arc SeiZle-

boda hqonodaT maT unarze atmosferos azotis fiqsaci-

isa. jer ar iyo aRmoCenili azotiT mcenareTa kvebis 

sakiTxebi. niadagis gaumjobesebis mizniT gamoiyenebdnen 

mineralur nivTierebebsac: nacars, TabaSirs, kirs, vezu-

vis ferfls. Uukve icodnen kulturaTa morigeobis da-

debiTi moqmedeba.  

me-19 saukunis bolomde sasoflo sameurneo litera-

tura ZiriTadad kompelatiuri xasiaTis iyo,  magram  

-------------------------  

X  Катон, Варрон, Колумела, Плинии о сепьском хозяистве. Масква-Ленинград 
1937юс.301.  
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radganac praqtikul gamocdilebaze (empirizmze) iyo 

dafuZnebuli sakmaod detalizirebuli da praqtikuli  

Rirebulebis iyo. mcenaris kvebis sakiTxebis kvlevis 

istorias e.j. raseli (1955)X yofs Semdeg ZiriTad perio-

debad: 

I   mcenaris zrdis mizezebis Ziebis periodi (1630-1750); 

II periodi Zieba nivTierebebisa, romlebic kvebaven mce-

nares (1750-1800). Aam periodis SigniT is gamoyofs flo-

gistonis periods; 

III periodi 1800-1860 wlebi dakavSirebulia niadagis 

mikrobiologiisa da mcenaris fiziologiis formireba 

viTardeba Tanamedrove Sexedulebebis niadagze da fexs 

ikidebs kvleva uSualod bunebriv pirobebSi. 

jer kidev 1563 wels  bernar palasis  wignSi ukve   

Cndeba  cnobebi mineraluri nivTierebebis warmoSobasa 

da rolze, sasuqebis gamoyenebis mniSvnelobaze. is 

Tvlida, rom “marili aris safuZveli naTesarebis si-

cocxlisa da zrdis”, nakelis efeqturobas is xsnida 

mis SemadgenlobaSi arsebuli marilebis moqmedebiT.  

palasis Sexedulebebis sisworis damtkicebas 300 

weli dasWirda, manamde 1600 wels oliver de-serri na-

kelis efeqts misi TbounarianobiT xsnis. 

pirveli eqsperimenti mcenaris kvebis sakiTxebze 

1629 wels ganaxorciela van-helmontma. cda grZelde-

boda 5 weli da niadagis sawyisi da cdis damTavrebis 

Semdeg wonis umniSvnelo sxvaobis gamo is askvnis, rom 

mcenaris zrdaganviTarebisaTvis sakmarisia wyali. 70 

wlis Semdeg jon vulvordma gaimeora  van-hlmontis 

cda da daamtkica misi daskvnis aramarTebuloba. daax-

loebiT  1650 wels  germanelma qimikosma glauberma 

cdebis Sedegebze dayrdnobiT wamoayena hipoTeza, rom 

“zrdis safuZvels gvarjila war- 

--------------------------------- 

X Э. Рассел Почвенные условия и рост ростении Москва 1955г. С.623.  
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moadgens”, magram XVII saukunis mkvlevarebma, romlebis-

Tvisac azoti ucnobi iyo (is 100 wlis Semdeg aRmoaCi-

nes) jerovnad ver Seafases es fqti.  

 frangma qimikosma a. lauaziem ( 1750-1792ww.) 1775wels 

atmosferoSi aRmoaCina azoti. Mmas ekuTvnis idea mce-

nareebis haerovani da fesvuri kvebis Sesaxeb. is aRniS-

navda, rom mcenare saWiro nivTierebas iRebs haeridan, 

wylidan da saerTod mineraluri samyarodan. 

miwaTmoqmedebis  praqtikuli moTxovnebis kvaloba-

ze, Cndeboda pirveli cnobebi mcenareTa fesvuri mine-

raluri kvebis Sesaxeb. 

XVIII saukunis bolos, dasavleT evropaSi gavrcel-

da mcenareTa kvebis humusovani Teoria. igi pirvelad 

wamoayena Svedma qimikosma – valeriusma, magram swor 

Sexedulebas humusis  did mniSvnelobaze niadagis nayo-

fierebaze, daemata araswori daskvna, rom humusi niada-

gis erTaderTi sakvebi nivTierebaa mcenaris kvebisaTvis.  

magram am droisaTvis mcenareTa kvebaSi nacris elemen-

tebis mniSvnelobis  uaryofa Zneli iyo  da valeriusma 

gamoTqva mosazreba, rom mineraluri marilebi moqme-

deben  humusis  xsnadobaze mxolod amiT aixsneba maTi 

kvebiTi mniSvneloba. 

  1836 wels, frangi mecnieris Jan batist busengos 

Sromebma safuZveli Cauyara nivTierebaTa wre-brunvis 

Seswavlas miwaTmoqmedebaSi da aRmoaCina parkosani 

kulturebis mier azotis dagrovebis unari. humusovani 

Teoriis nacvlad, Jan batist  busengom ganaviTara  mce-

nareTa azotiT kvebis Teoria. 

   mcenareTa kvebaze Sexedulebebis ZiriTadi Semobru-

neba moaxdina germenelma mecnierma iustus libixma, ro-

melmac 1840 wels gamocemul wignSi “qimiis gamoyeneba 

miwaTmoqmedebasa da fiziologiaSi” mkacrad daasabuTa 

mcenareTa kvebis humusovani Teoria da safuZveli Cauya-

ra mcenareTa mineraluri kvebis Teorias. is Tvlida ni- 



9 
 

 

Jan-batist busengo (1802-1887) 

frangi mecnieri, Tanamed-

rove agroqimiis erT-erTi fu-

Zemdebeli. 1836 wlidan atareb-

da sistematiurad ikvlevda 

soflis meurneobaSi nivTiere-

baTa wrebrunvis sakiTxebs 5- 

mindvrian TeslbrunvaSi mosav-

lis analizis gziT. Ddaadgina, 

rom yvela mcenares (parkosne-

bis garda) zrda-ganviTarebi-

saTvis esaWiroeba niadagis 

azoti. 

 

adagidan mcenaris mier gamotanili mineraluri nivTie-

rebebis dabruneba cnobilia  egreT wodebuli ,,ukuqce-

vis” TeoriiT. mogvianebiT, rusi mecnieri k. a. timiria-

zevi ,,ukuqcevis” Teorias   mecnierebis erT-erTi udi-

des SenaZenad miiCnevda. 

i. libixma Camoayaliba ”minimumis kanoni”, romlis 

mixedviT, mcenaris zrda-ganviTareba damokidebulia im 

elementze, romelic minimumSia. dRes minimumis kanonis 

moqmedeba zogad ekologiur sivrceSi ganzogadda da 

exeba yvela malimitirebel faqtors. libixma saTana-

dod ver Seafasa azotiT kvebis problema, radganac 

darwmunebuli iyo, rom mcenareebi atmosferos azotiT 

ikvebebian. samwuxarod man saTanadod ver Seafasa fran-

gi Tanamedrovis J.b. busemgos Sromebi azotis proble-

matikaze. 

g. gelrigelma  parkosan kulturebze Catarebuli 

cdebiT daadgina, rom  es mcenareebi azots  iTviseben 

atmosferodan maT fesvebze gavrcelebuli koJris baq-

teriebis  meSveobiT. 
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iustiusi libixi  (1803-1873) 

germaneli qimikosi, Aagroni-

miuli qimiis erT-erTi damfuZ-

nebeli mcenareTa mineraluri 

kvebis Teoriis avtori, romel-

mac mniSvnelovani roli Seasru-

la miwaTmoqmedebis kulturis 

amaRlebasa da mineraluri sasu-

qebis farTo danergvaSi. 

i.Llibixis kvlevebma biZgi 

misca  mineraluri kvebis sakiT-

xebze eqsperimentalur kvlevebs.  

 

    zogadi qimiis safuZvlebis Camoyalibebam, raodenob-

rivi analizis meTodebis damuSavebam biZgi misca agro-

qimiuri kvlevis ganviTarebas. 

mineraluri marilebisagan Sedgenili narevebiT  

mcenareTa gamozrdis Sedegad  dadgenili iqna  mcenare-

Ta moTxovnileba azotze,  fosforze, kaliumze,  kal-

ciumze, magniumze, gogirdze, xolo SemdgomSi – calke-

ul  mikroelementebze. damtkicda  calkeuli mineralu-

ri elementebis Seucvladoba  da gansakuTrebuli mniS-

vneloba mcenareTa kvebaSi. 

mcenareTa kvebis Teoriis ganviTarebis paralelu-

rad, iwyeba mineraluri sasuqebis  gamoyeneba soflis 

meurneobaSi. agroqimiis mecnieruli safuZvlebis Seqmna-

Si didi roli Seasrula k. a. timiriazevma, romlis 

klasikuri kvlevebi Catarda savegetacio cdebis meTo-

dikis damuSavebiT, pirveli savegetacio saxlis SeqmniT.  

a. timiriazevma, pirvelma  msoflioSi  daiwyo  leq-

ciebis kiTxva miwaTmoqmedebis qimiaSi da safuZveli da-

udo agroqimiaSi erT-erT mimarTulebas – mineraluri 

kvebis foTlis diagnostikas. 
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dimitri prianiSnikovi (1865-1948) 

rusuli agroqimiuri skolis 

damaarsebeli. daamuSava mcenare-

ebis azotiT kvebis Teoria (1916), 

fosforovani sasuqebis gamoyene-

bis mineraluri safuZvlebi. mis 

kalams ekuTvnis Sromebi mJave 

niadagebis mokirianebiasa da bi-

cobi niadagebis moTabaSirebaze, 

agroqimiis saxelmZRvanelo, mra-

val enaze naTargmni wigni´azoti 

mcena-ris cxovrebaSi da sabWoTa 

kavSiris miwaTmoqmedebaSi”.  

 

a. timiriazevis mowafe d. prianiSnikovi iTvleba ru-

seTSi agroqimiuri skolis  fuZemdeblad, romelic ev-

ropuli skolis Semdeg, meore mniSvnelobisaa msoflio-

Si. didia d. priaSnikovis roli agroqimiis yvela mimar-

Tulebis ganviTarebis saqmeSi. Man daasabuTa mcenari-

saTvis amoniumis da azotmJavas marilebis tolfa-

sianoba. Daadgina is pirobebi, romlis drosac amoniumis 

marilebiT mcenaris kvebisas Tavidan iqna acilebuli 

meoradi negatiuri efeqtebi. Aaseve daadgina, rom Tes-

lis aRmocenebis procesSi cilebis daSlisas warmoiqm-

neba aminomJavebi, romlebic Semdgom isev irTvebian 

biosinTezis procesSi. zotis gardaqmnis sakiTxebis 

Seswavlis procesSi d. prianiSnikovma uCvena mWidro 

kavSiri azotisa da naxSirbadis gardaqmnaSi. 

    is did yuradRebas uTmobda calkeuli kulturebis 

ganoyierebis damuSavebas, sasuqebis dozebis, formebis, 

Setanis wesebis dazustebasa da ganlagebas Teslbrun-

vaSi. 

    d. prianiSnikovis klasikurma Sromebma didi roli 

iTamaSes sasuqebis warmoebis ganviTarebis saqmeSi. 
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    didi Rvawli miuZRviT agroqimiis ganviTarebaSi 

rus mecnierebs d. mendelevs, p. kostiCevs, p. kosoviCs. 

aRsaniSnavia k. gedroicis (1872-1931) Rvawli niadagis 

STanTqmis unaris SeswavlaSi. daadgina, rom niadagSi 

mimdinare gardaqmniT procesebSi monawileoben humusi, 

organuli narCenebi, niadagis mineraluri nawili, 

mikroorganizmebi. 

   j. gedroicis kalams ekuTvnis kapitaluri naSromebi 

“niadagis koloidebi da niadagis STanTqmis unari” da 

“niadagis qimiuri analizi”. 

   a. sokolovi (1898-1980) niadagebis agroqimiuri maCve-

neblebis kompleqsuri kvlevis organizatori, romelic 

ikvlevda mcenareTa kvebis optimalur pirobebs da nia-

dagSi mimdinare procesebis dinamikas. avtoria origina-

luri naSromebis mcenareTa fiziologiaSi. agroqimiasa 

da niadagmcodneobaSi daamuSava niadagSi fosforis 

formebis da mcenareSi fosforis SenaerTebis gansazRv-

ris meTodebi.  

    fosfor Semcveli sasuqebis SeswavlaSi didi roli 

iTamaSa misma naSromma “fosforis agroqimia”. 

   T. turCini (1902-1965) swavlobda mineraluri sasuqe-

bis martivi da rTuli formebis agroqimiur maxasiaTeb-

lebs. 

    kvlevis uaxlesi meTodebis gamoyenebiT Catarda 

kvlevebi azotis stabiluri izotopiT 15N-iT niSande-

buli nitratuli amoniumis da amidebis azotis mcena-

ris mier SeTvisebis da aminomJavebisa da cilebis sin-

TezSi CarTvaze, ramac saSualeba misca daedgina mcena-

reebSi calkeuli aminomJavebis warmoqmnis Tanmimdevro-

ba da cilebis ganaxlebis mudmivi cikli. T. turCini 

swavlobda molekuluri azotis araujredul fiqsa-

cias. 

a. kirsanovis (1880-1941) samecniero meToduri kvleve-

bi dResac ar kargavs mis samecniero Rirebulebas. fos-
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foris moZravi formebis kvlevis Sedegebi safuZvlad 

daedo da pirvelma gamosca sxvadasxva niadagebSi moZ-

ravi fosforis Semcvelobis kriteriumebi, fosforis 

gansazRvris meTodi dResac  gamoiyeneba agroqimiur 

kvlevebSi. mniSvnelovani wvlili Seitana mokirianebis 

Teoriisa da praqtikis  damuSavebaSi. Ddidi daxmareba 

gauwia Cais da subtropikuli kulturebis ganoyierebis 

sakiTxebze  momuSave specialistebs rogorc konsulta-

ciebiT aseve uSualod kvleviTi saqmis organizaciasa 

da ganxorcielebaSi. Mmis kalams ekuTvnis Sroma “moki-

rianeba, rogorc mosavlianobis faqtori, kaliumian 

sasuqebze niadagis moTxovnilebis qimiuri gansazRvra”. 

agroqimiis ganviTarebaSi mniSvnelovani roli Seas-

rules qarTvelma mecnierebma – p. meliqiSvilma, S. cic-

naZem, i. sariSvilma, a. menaRariSvilma, i. nakaiZem, i. gam-

yreliZem, g. abesaZem, m. bziavam, g. gabisoniam  da sxvebma. 

 

Salva cincaZe (1900-1937) 

TvalsaCino qarTveli  agroqimiko-

si. qimiis mecnierebaTa doqtori-

1929w (germania), doqtori agroqimi-

aSi-1932w safrangeTi. profesori 

1936w. ssrk. Tbilisis universite-

tis damTavrebis Semdeg muSaobda 

universitetSi profesor p. meli-

qiSvilis xelmZRvanelobiT. 1924-

1927wlebSi muSaobda mecnier muSa-

kad moskovSi, timiriazevis saxe-

lobis s/m-s akademiis agroqimiis 

da mcenare-Ta fiziologiis laboratoriaSi akademikos 

d. prianiSnikovis xelmZRvanelobiT. amavdroulad, ata-

rebda kvlevebs moskovis universitetSi akademikos n. ze-

linskis xelmZRvanelobiT. 1927-1934 wlebSi moRvaweobda 

germaniaSi; 1934-1935 wlebSi inglisa da aSS. 1936 wlidan 
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Tsu-s qimiis fakultetis dekani iyo. 1936 wels sasoflo-

sameurneo institutSi daaarsa agroqimiis kaTedra. cin-

caZis Sromebi eZRvneba analizuri qimiisa da agroqimiis 

sakiTxebs. farTodaa cnobili mis mier Seqmnili mcena-

ris sakvebi nazavi, damuSavebulia kaliumis gansazRvris 

meTodi. Aanalizur qimiaSi gamoiyeneba cincaZis reaqtivi. 

  

aTinogen menaRariSvili 

(1900-1990) 
soflis meurneobis mecnierebaTa 

doqtori (1948) profesori (1948). 

gamoikvlia Cais mcenaris sakvebi 

xsnaris optimaluri reaqcia, da-

adgina WiaTuris manganumis Sla-

mis mikrosasuqad gamoyenebis Se-

saZlebloba. daamuSava mura nax-

Siridan huminuri da torfidan  

sasuqebis damzadebis teqnolo-

gia. Seiswavla leCxumis fosfo-

ritebis agroqimiuri Tvisebebi, 

saqarTvelos torfis resursebi da fondi, maTi orga-

nul sasuqad gamoyenebis gzebi. man pirvelma daiwyo sa-

qarTvelos niadagebSi mikroelementebis Semcvelobis 

da mikrosasuqebis efeqturobis Seswavla. agraruli 

universitetis torfis laboratoriaSi farTomasStabian 

kvlevas awarmoebda torfisa da mura naxSiris bazaze 

organo-mineraluri sasuqebis recepturebis damuSa-veba-

sa da maTi sxvadasxva sasoflo sameurneo kulturebis 

qveS gamocdis mizniT. am kvlevebma safuZveli Cauyares 

ekologiurad sufTa produqciis miRebis metad aqtua-

lur mimarTulebas, romelic dResac ar kargavs mniSv-

nelobas. igi avtoria saxelmZRvaneloebisa da monogra-

fiebis maT Soris “saqarTvelos torfi” (1949), “saqar-

Tvelos niadagebis agroqimiuri daxasiaTeba” (1963) 
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ivane sariSvili (1912-1977) 

 

soflis meurneobis mecnie-

rebaTa doqtori, profesori. 

saqarTveloSi pirvelma Seadgi-

na agroqimiuri kartograma. ga-

moikvlia wiTelmiwa niadagebis 

gakirianebis Teoriuli da praq-

tikuli sakiTxebi. Seiswavla 

saqarTvelos teniani subtropi-

kuli zonis niadagebis  buneba, 

niadagebis mokroelementebiT 

ganoyiereba. didi Rvawli mi-

uZRvis agroqimiis dargSi axalgazrda kadrebis momza-

debisa dasaerTod qimizaciis mecnieruli safuZvlebis 

ganviTarebaSi. 

     

irakli gamyreliZe (1908-1972) 

 

soflis meurneobis mecnie-

rebaTa doqtori, profesori. mis 

moRvaweobaSi didi adgili uWi-

ravs azotiani da fosforiani 

sasuqebis efeqtianobis Seswav-

las, niadagSi fosfaturi reJi-

mis gamokvlevas. mis kalams 

ekuTvnis monografia “citruso-

vanTa ganoyierebis sistema” (1969). 

gamyreliZem detalurad Seiswavla citrusovanTa produq-

tiulobis ZiriTadi aspeqtebi: niadagis ares reaqcia, mi-

neraluri da organuli sasuqebis normebi da formebi, 

sasuqebis gavlena niadagis agroqimiur Tvisebebsa da 

biologiur aqtivobaze, citrusovanTa baRebis biologi-

ur da sameurneo produqtiulobaze. 
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melqisedeq bziava 

(1910-1999) 

soflis meurneobis mecnie-

rebaTa doqtori, profesori. sa-

qarTvelos soflis meurneobis 

mecnierebaTa akademiis sapatio 

wevri. Mmravalwliani eqsperimen-

taluri kvleva miuZRvna sub-

tropikuli kulturebis kvebis 

reJimisa da ganoyierebis sakiTx-

ebs. 

m. bziavam didi Sroma gaswia 

subtropikul zonaSi sideraciisa da sakvebmopovebis 

gamoyenebis Teoriuli da praqtikuli sakiTxebis warma-

tebulad gadaWris da farTomasStabiani danergvis wina-

pirobis Sesaqmnelad. misi monografia “subtropikuli 

kulturebis ganoyiereba” (1973)  mdidari faqtobrivi ma-

saliT dResac ar kargavs aqtualobas. 

aRsaniSnavia m. bziavas Rvawli Cais plantaciebis 

niadagebis humusuri mdgomareobis Seswavlis saqmeSi. 

Catarebuli kvlevebis Sedegad dasabuTa, rom mcenareTa 

kvebis optimizaciis pirobebSi niadagSi humusis zrdas-

Tan erTad mimdinareobs Rrma cvlilebebi humusis fraq-

ciul SemadgenlobiT da izrdeba huminuri mJaveebis 

xvedriTi wili. 

 

saqarTveloSi agroqimiis ganviTarebaSi mniSvnelo-

vani wvlili Seitana  saqarTvelos sasoflo-sameurneo 

universitetis agroqimiis kaTedram, dargobrivi samecni-

ero-kvleviTi institutebis – saqarTvelos niadagmco--

dneobis, agroqimiisa  da melioraciis, Cais, subtropi-

kuli  kulturebis da Cais mrewvelobis, miwaTmoqmede-

bis  institutis, mebaReoba-mevenaxeobis institutis ag-

roqimiurma   ganyofilebebma da laboratoriebma. 
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1.2.  sasuqebi -  mosavlis gadidebis ZiriTadi 

faqtoria 

     

sasoflo-sameurneo kulturebi sxvadasxva moTxov-

nas uyeneben sakvebi elementebis Semcvelobas niadagSi, 

rac aisaxeba mosavliT gamotanili  sakvebi elementebis 

raodenobaSi. Tu es  principi ar iqna daculi mcenare-

Ta kvebaSi, maTi mosavlianoba wlidan wlamde iklebs: 

e.i. saWiroa daculi iqnas sakvebi elementebis balansi – 

igi aris sxvaoba sakvebi elementebis niadagidan gamota-

nisa da masSi SetanaSi. 

sakvebi elementebis gamotana niadagidan dgindeba  

mosavliT gatanili  da sxva mcenareuli masiT gatani-

li sakvebi elementebis odenobiT farTobis erTeuli-

dan. am gatanili sakvebi elementebis dabruneba xdeba 

sasuqebis SetaniT masSi arsebuli sakvebi elementebis 

odenobiT. sakvebi elementebis Sevseba xdeba agreTve  

mosavlis aRebis Semdeg darCenili mcenareuli narCene-

biT, mosuli naleqebiT da atmosferuli azotis fiqsa-

ciiT parkosani mcenareebis fesvebze mcxovrebi  koJris 

baqteriebiT, magram es wyaroebi mcirea. 

amitom sasoflo-sameurneo kulturebis mosavliano-

bis sidide ZiriTadad damokidebulia niadagSi Setani-

li sasuqebis raodenobaze. 

cnobilia, rom im qveynebSi, sadac soflis meurneo-

bis qimizaciis done maRalia, mosavlis sididec maRa-

lia. mosavlianobis gadideba miiRweva sakvebi elemente-

bis garkveul donemde mzardi odenobiT gamoyenebiT, 

mcenareTa  intensiuri jiSebis  gamoyenebiT, rogorc es 

moxda XX saukunis Sua periodSi e.w. ,,mwvane revoluci-

is” Sedegad, romlis avtori iyo norman borlauti. 

specialistebis gaangariSebiT, mosavlianobis gadi-

debis sul cota 50%-s  uzrunvelyofs sasuqebis gamoye-
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neba, xolo danarCeni 50%  ganpirobebulia  sxva faqto-

rebiT  (agroteqnikis done, mcenaris jiSi da sxva). 

sasuqebis gamoyenebiT miiRweva mosavlis xarisxis  

gaumjobeseba, rac dadgenilia mravalricxovani  kvle-

vebiT.    

miwaTmoqmedebis qimizaciis maRali done ar uar-

yofs organuli sasuqebis gamoyenebas, rasac adastu-

rebs maTi gamoyenebis didi xnis istoria. mineraluri  

sasuqebis maRali dozebis gamoyeneba zrdis mosavlia-

nobas da iZleva mcenareuli masis zrdas,  rac zrdis 

cxovelTa sakveb bazas da sabolood – organuli sasu-

qebis Setanili nakeli niadagSi agrZelebs Semdeg qmede-

bas 4-5 weli da arbilebs mineraluri sasuqebis xist 

moqmedebas. 

t/ha-Si 

 
Mnax. 1. sasuqebis dozebisagan mosavlianobis damokide-

buleba*.  

 

 

                                                 
* Ягодин Б.А., Жуков Ю.П., Кобзаренко В.А. Агрохимия Москва ”МИР“ 2004г. 
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1.3. sasuqebis efeqtianoba da maTi warmoeba 

 

miwaTmoqmedebis qimizacia ZiriTadi faqtoria sa-

soflo-sameurneo kulturebis mosavlianobis amaRlebis 

saqmeSi, amavdroulad, man unda uzrunvelyos produqci-

is xarisxis gaumjobeseba da niadagis nayofierebis 

amaRleba. 

miwaTmoqmedebis qimizaciis ganxorcieleba emyareba 

agroqimiis  intensiur ganviTarebas, rac, Tavis mxriv, 

Sedegia  biologiuri disciplinebis ganviTarebisa da 

agreTve rigi meToduri sakiTxebis gadawyvetis.
 
 

cnobilia, rom sasoflo-sameurneo  kulturebi yve-

laze ufro momTxovnia azotiani sasuqebis mimarT. amave 

dros, azotiani, fosforiani da kaliumiani sasuqebis 

Setana erTdroulad amaRlebs maT efeqtianobas. 

sasuqebis efeqtianobaze Zlier gavlenas axdens ga-

remos reaqcia. mravalricxvani  mindvris cdebis Sedege-

bis analiziT dadgenilia, rom niadagis reaqciis  opti-

mizacia zrdis sasoflo-sameurneo  kulturebis mosav-

lianobas. 

xSirad, sasuqebis gamoyenebas moaqvs dabali efeqti-

anoba, amis mizezi mravalia. esaa, pirvel rigSi, adamia-

nuri  faqtoris Seufasebloba, kadrebis  momzadebis 

dabali done, warmoebis muSakTa arasakmarisi daintere-

seba maRali mosavlis miRebaSi, sasuqebis moTxovnile-

bis mixedviT da drouli momarageba, niadagebis melio-

racia. aseve, ganoyierebis procesSi erTi romelime ele-

mentis ukmarisoba agreTve amcirebs mosavlianobas.  
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cxrili 1 

sxvadasxva faqtorebis gavlena marcvlis mosavlis 

formirebaSi (%-Si) n. milaSenki, v. ladonini (2004)
X
  

# mosavlis formirebis 

faqtorebi 

eqstensiuri mi-

waT-moqmedebis

dro 

intensiuri mi-

waT-moqmede-

bis dro 

1 bunebrivi nayofiereba 40 10 

2 amindi 20 15 

3 niadagis damuSaveba 20 10 

4 ganoyiereba 10 30 

5 jiSiani Tesli 5 30 

6 mcenareTa dacva 5 15 

7 saSualo warmoeba t/ha 1,5-2,5 4,0-5,0 

 
*eqstensiuri miwaTmoqmedeba uZluria SeunarCunos 

niadags  ekologiuri mdgradoba, axdens niadagis buneb-

rivi nayofierebis gaRaribebas da awarmoebs dabal mo-

savals. 

soflis meurneobis praqtikaSi miRebuli mosavali, 

rogorc wesi, mniSvnelovnad ufro dabalia, vidre Se-

saZlebeli potencialuri mosavlianoba. 

Tanamedrove pirobebSi  mcenareTa kultivirebisas, mo-

savlis zrdasTan erTad, diddeba sakvebi elementebis, 

rogorc makro, ise mikroelementebis  gamotana, rac sa-

Wiroebs gamoyenebuli mineraluri sasuqebis Sedgenilo-

bis Secvlas. mineraluri kvebis optimizaciis dros  un-

da gaviTvaliswinoT ara marto Setanili elementebi, 

aramed maTi antagonizmi da sinergizmi  urTierTobebSi. 

aseve mniSvnelovania  mikrosasuqebis gamoyeneba  mcena-

reTa kvebis optimizaciisaTvis, gansakuTrebiT, produq-

ciis xarisxis uzrunvelsayofad. dedamiwaze ar arse-

                                                 
* Н.З. Милашенко, В.Ф. Ладонин Сельское хозяиство в ХХI в. Проблемы 
охрани окружающии среды и устойчивого развития. Агроэкология, Москва 
2004.с. 2-22. 
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bobs iseTi landSaftebi, sadac  ar iyos aqtualuri 

sakvebi elementebis Semcvelobis  optimizacia. 

 

 

 

1.4. miwaTmoqmedebis qimizaciis problemebi 

 

agroqimiis ZiriTadi safuZvlebi formulirebuli  

rusuli agroqimiis  fuZemdeblis d. prianiSnikovis  mi-

er XIX-XX saukuneebis mijnaze. man gansazRvra agroqi-

miis sagani sami urTierTdakavSirebuli substanciiT: 

mcenare –niadagi – sasuqi. man uCvena agroqimiis kavSiri 

sxva mecnierebebTan, misi Teoriuli  baza  da praqtiku-

li gamoyeneba. rogorc yvela mecniereba, is ar dgas 

erT adgilze  da TandaTanobiT  viTardeba, radgan  

Secnobis procesi mudmivia. 

 

Cvens droSi ufro Rrmad aris Seswavlili mcenare-

Ta kvebis safuZvlebi da misi regulirebis meTodebi. 

mniSvnelovnad aris gazrdili mineraluri sasuqebis 

warmoebisa da gamoyenebis masStabebi msoflioSi, Ses-

rulebulia maRalxarisxovani mecnieruli kvlevebi mi-

neraluri sasuqebis efeqtiani gamoyenebis mizniT da ba-

lansirebuli elementaruli Sedgenilobis sasoflo-sa-

meurneo mosavlis miReba gansazRvruli elementaruli 

SedgenilobiT.  

aqtualuri gaxda qimiuri daWuWyianebisagan garemos  

dacvis sakiTxebi da gansazRvruli elementaruli Sed-

genilobis sasoflo-sameurneo produqciis  miReba. 

agroqimias ukavia gansakuTrebuli adgili bunebaT-

sargeblobis racionalur sistemaSi. udidesi masStabis 

samuSaoebia saWiro sasoflo-sameurneo kulturebis 

elementaruli Sedgenilobis optimumebis  gamosavlenad 

bioklimaturi provinciebis farglebSi. 
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biosferos  ganviTarebis Tanamedrove etapze,  kla-

sikuri agroqimiis sagani ivseba axali SinaarsiT. es wi-

na periodisagan gansxvavebiT, gamoixateba axal moTxov-

nebSi. dRes sasuqebis gamoyeneba unda efuZnebodes “go-

nivruli sakmarisobis” princips raTa maRali produqti-

ulobis SenarCunebiT SevamciroT niadagis, wylebis da 

atmosferos antropogenuri gaWuWyianeba. 

Tanamedrove pirobebSi sasuqebis gamoyenebisas mxed-

velobaSi  unda iyos miRebuli ara mxolod  konkretu-

li  biogeoqimiuri mdgomareoba  da regionis specifika, 

aramed calkeuli niadagis nayofierebis donis uTanab-

roba. 

dedamiwis – xmeleTis zedapiris 15 miliardi heqta-

ridan saxnavad gamoyenebulia 1,5 miliardi heqtari. es 

farTobebi damatebiT WuWyiandeba  qimizaciis saSuale-

bebisa da  usafeno nakelis araswori gamoyenebiT. sasu-

qebis Setanas xSirad Tan axlavs dariSxanis, kadmiumis, 

qromis, nikelis, qloris da sxva mZime metalebis minare-

vebi, romlebic grovdeba niadagSi da SemdgomSi aWuWyi-

anebs bioproduqcias. 

bunebrivi migraciul nakadebTan – wylis nivTiere-

baTa biologiuri brunviT, gamoCnda axali nakadi – ada-

mianis sawarmoo moqmedebis Sedegad, romelic metale-

bis bunebriv migracias aWarbebs. msoflioSi  mosavlis 

miRebis problema met-naklebad gadawyvetilia, magram 

mosavlis xarisxis problema xSirad  rTuldeba, ara-

sakmarisad aris damuSavebuli agroekosistemebis eko-

logiuri mdgradobis Sesaxeb da aseTi sistemebi rom 

ar daziandes, saWiroa sasuqebis axali formebis warmo-

eba. adamiansa da bunebas Soris  nivTierebaTa  gacvlis  

Segnebuli regulireba pirvelad scada i. libixma – igi 

sasuqebSi xedavda niadagebis bunebrivi nayofierebis aR-

dgenis saSualebas, xolo d. piraniSnikovi ki – niadagis  

nayofierebis amaRlebis saSualebas. 
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Tanamedrove agroqimiaSi pirvel xarisxovania kvle-

vebi warimarTos agroqimiis dargebSi, romelTac kavSi-

ri aqvT sasuqebis gamoyenebasTan miwaTmoqmedebaSi, maTi  

maRali agronomiuli da ekonomikuri efeqtianobis ga-

movleniT mcenareTa kvebis Teoriuli safuZvlebi; 
kvebis elementebis urTierTqmedeba mcenareSi Ses-

vlisas; 
mcenareSi kvebis  elementebis Semdgomi gaRrmavebu-

li Seswavla fiziologo-bioqimiur procesebSi; 
calkeuli  kvebis elementebis moqmedebis meqanizmis 

Seswavla maTi balansirebuli gamoyenebis pirobebaSi; 
eqsperimentaluri  monacemebis Rrma analizi, sasu-

qebis  moTxovnaze geoqimiuri   provinciebis  niadagur-

klimatur pirobebSi; 
 mcenareuli axali jiSebis potencialuri SesaZ-

leblobebis Seswavla  mosavlis gadidebisaTvis; 
kompleqsuri makro da mikroelementebis Semcveli 

sasuqebis efeqtianobis dadgena; 
garemos dacvis pirobebis  problemebi sasuqebis ga-

moyenebis Sedegad. 
 

sakontrolo kiTxvebi: 

> ras swavlobs agroqimia; 
> soflis meurneobis qimizaciis problemebi  saqarTve-

loSi; 
> sasuqebis mniSvneloba sasoflo-sameurneo kulturebis  

  mosavlis amaRlebaSi; 

> sasuqebis ekonomikuri efeqtianobis arsi; 
> agroqimias kavSiri sxva sabunebismetyvelo discipli-

nebTan; 
> ra aris sakvebi elementebis balansi; 
> ra gavlenas axdens sasuqebi mosavalze; 
> daasaxeleT sasuqebis gamoyenebis efeqturi gzebi. 
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Tavi 2 – mcenareTa kveba da misi  
regulirebis meTodebi 

 

mcenareTa kveba warmoadgens nivTierebaTa cvlas  

mcenaresa da garemos Soris. garemo aris  haeri da nia-

dagi. SeTvisebuli elementebi Sedian mcenareTa ujre-

debSi, organuli  nivTierebebis SedgenilobaSi, romle-

bic sinTezirdebian mcenaris mier da zogierTi  nivTie-

rebebi  gamoiyofa mcenaridan. 

haerovani kvebis gziT, mcenare iTvisebs naxSirbadis 

dioqsids (CO2). es procesi ufro Tanabaria, vidre fes-

vovani kveba. amrigad sruldeba fotosinTezi, romlis-

Tvisac saWiroa sinaTle, siTbo, tenianoba, mineraluri  

kvebis elementebiT uzrunvelyofa. fotosinTezis inten-

sioba ganisazRvreba am faqtorebiT da mcenaris biolo-

giuri TaviseburebebiT, agreTve mcenareuli safaris 

sixSiriT. 

mcenareTa fesvuri kveba damokidebulia niadagis na-

yofierebis doneze, mcenareebis biologiur Tavisebure-

bebze, fotosinTezis produqtebiT uzrunvelyofaze  da 

fesvTa sistemas aqtiuri nawilis zrdis intensiobaze, 

niadagis struqturaze da aeraciaze, tenianobaze, ares 

reaqciaze, sakvebi elementebis SesaTvisebeli formebis 

saerTo  Semcvelobaze. Nniadagis biologiur aqtivoba-

ze. 

 

 

 

2.1. mcenareTa qimiuri Sedgeniloba 
 

mcenare  Tavis organizms agebs gansazRvruli qimi-

uri elementebisagan, romlebic  garemomcvel garemoSi  

imyofebian. igi Sedgeba mSrali nivTierebebisagan da Se-

icavs wylis mniSvnelovan raodenobas. 
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sasoflo-sameurneo  kulturebis umravlesoba saSu-

alod Seicavs 70-95% wyals, xolo TeslebSi -5-15% 

wyals. mcenaris uzrunvelyofa wyliT damokidebulia  

mcenareuli organizmis cxovelqmedebis procesebis siC-

qaresa da mimarTulebebze. Tavis mxriv, mineraluri kve-

bis pirobebi, agreTve wyliT uzrunvelyofis pirobebi 

da mcenareTa biologiuri Taviseburebani gansazRvraven 

maTSi arsebuli wylis Semcvelobis dones. 

mcenareTa mSrali  nivTierebebis SedgenilobaSi Se-

dis 90-95% organuli nivTierebebi da 5-10% mineraluri 

marilebi. 

mcenaris organuli BnivTierebebi warmodgenilia Zi-

riTadad cilebiT da sxva azotiani SenaerTebiT, cxime-

biT, saxamebliT, SaqrebiT, ujredanaTi, heqtinebiT. 

sasoflo-sameurneo produqciis xarisxi ganisazR-

vreba maTSi arsebuli, aucilebeli organuli  da mine-

raluri SenaerTebiT. sxvadasxva sasoflo-sameurneo 

kulturebi mohyavT gansazRvruli produqciis misaRe-

bad – cilebis, cximebis, Saqrebis, ujredanas da sxvaTa 

SemcvelobiT, xolo garkveuli nawili – boWkos misaRe-

bad. 

mcenareebi da maTi mSrali masa mniSvnelovnad gan-

sxvavdebian erTmaneTisagan elementebis SemcvelobiT. 

mcenareSi fotosinTezis Sedegad warmoiqmneba, ubralo, 

uazoto, organuli nivTierebebi, romlebic Sedgeba nax-

Sirbadis, wyalbadisa da azotisagan. am elementebiTaa 

Sedgenili mcenareTa mTliani masis 25% - maT uwodeben  

organogenebs. mcenareTa dawvis Sedegad rCeba nacris 

elementebi, isini Seadgenen mcenareTa mSrali masisi 

5%-s. 

mcenareebSi azotisa da nacris elementebis Semcve-

loba damokidebulia biologiuri Taviseburebebze, 

zrda-ganviTarebis etapebze da moyvanis pirobebze. sxva-

dasxva organoebSi maTi Semcveloba sxvadasxvaa da ga-
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moxatavs mcenareTa moTxovnilebas mineraluri kvebis 

elementebze. mcenareebSi aRmoCenilia 70-ze meti qimiuri 

elementi. Tanamedrove kvlevis meTodebis gamoyenebiT, 

albaT es ricxvi gaizrdeba. 

 

 

 

2.2. mcenareTaTvis saWiro qimiuri elementebi 
    

agroqimiis ganviTarebis Tanamedrove etapze 20  qi-

miuri elementi iTvleba kvebis aucilebel elementebad, 

xolo 12 qimiuri elementi iTvleba pirobiT aucileb-

lad. arnonma 1939 wels (citirebulia d. orlovis mi-

xedviT 2005) SemogvTavaza sami niSanTviseba, romelic 

unda akmayofilebdes elementi, romelic aucilebelad 

iTvleba: 1. Mmcenare mis gareSe ver asrulebs sasicocx-

lo cikls; 2. sxva elementi ver asrulebs mis funqcias; 

3. Eelementi uSualod CarTulia mcenareSi mimdinare me-

tabolitur procesebSi. 

Aaucilebel elementebs ganekuTvnebian makroelemen-

tebi N, P, S, K, Mg, Ca; mikroelementebi Fe, Mn, Zn, Cu, B, Mo, 
Cl; “keTilmyofeli” elementebia Na, Si, Co, I, V, Se. 

elementebi, romelbic mcenaris organizmSi aris 

mniSvnelovani odenobiT (1%-mde) iwodebian – makroele-

mentebad, xolo elementebi, romelTa Semcveloba mcena-

reTa organizmSi %-is aTaseuli da asiaTaseuli wiliT, 

iwodebian – mikroelementebad, xolo elementebi kidev 

ufro naklebi odenobiT – iwodebian – ultra mikroe-

lementebad. 

es dayofa pirobiTia. magaliTad rkina, Tavisi Sem-

cvelobiT, SeiZleba miakuTvnoT makroelementebs, xolo 

misi funqciebis mixedviT – mikroelementia. 

mikroelementebi mcenaris sxvadasxva nawilebSi 

sxvadasxvaa – molibdeni da marganeci grovdeba foT-
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lebSi, xolo - TuTia, bori, kobalti, spilenZi – grov-

deba  vegetatur da generaciul organoebSi.      

mcenareTa sxvadasxva biologiuri jgufebi erTmane-

Tisagan gansaxvavdebian TavianTi moTxovnebiT mikroe-

lementebis optimaluri koncentraciebisadmi: magali-

Tad simindi da TambaqosaTvis saWiroa didi raodeno-

biT – TuTia. 

mcenareSi mineraluri kvebis elementebis Semcvelo-

ba da ganawi-leba gansazRvravs sasoflo-sameurneo 

kulturebis moTxovnilebas kvebis elementebze maTi 

moyvanis procesSi. mineraluri sasuqebis intensiuri ga-

moyeneba mniSvnelovnad adidebs kvebis yvela mineralu-

ri elementebis gamotanas niadagidan mzardi mosavlis 

saxiT.  

 

 

 

2.3. – sakvebi elementebis SeTviseba  

mcenaris mier 
     

sakvebi elementebi faqtiurad miekuTvnebian garemo 

faqtorebs, magram imave dros  principulad  gansxvav-

debian rigi sxva garegani faqtorebisagan – temperatu-

ra, ares reaqcia (pH) da sxva, radgan isini mcenareSi 

Sesvlis Semdeg iqcevian garemo faqtorisagan Sinagan 

faqtorad mcenaris  organizmisaTvis. 

saerTod, cocxali  organizembisaTvis arsebobs kve-

bis ori tipi: avtotrofuli – mineraluri marilebis, 

wylisa da naxSirbadis dioqsidis SeTviseba da maTgan  

organuli nivTierebebis sinTezi da heterotrofuli – 

organizmebis mier mza organuli  nivTierebebis gamoye-

neba. cxovelebi da mikroorganizmebis umetesoba miekuT-

vnebian heterotrofebs, xolo mcenareebi – avtotro-

28 
 



29 
 

ful organizmebs. mcenareebi kvebis (haerovani da fesvu-

ri) procesSi TavianTi organizmebis struqturul  ele-

mentebs qmnian  da zrdian saerTo  masas. 

mcenareuli organizmebis sicocxlis safuZveli 

aris mravalricxovani gacvliTi reaqciebi, rogorc ga-

remosTan aseve ujredis SigniT, ujredebs Soris da 

sxvadasxva organoebs Soris. am process uzrunvelyofs  

calkeuli qimiuri elementebis balansirebuli SeTvise-

ba  mcenaris mier, rac ganapirobebs yvela biologiuri 

procesebis Tanmimdevrobas da Tanadroulobas  da or-

ganizmis  fiziologiuri funqciebis mimdinareobas. 

ZiriTadi procesi, romlis Sedegad mcenareebSi  

warmoiSoba pirveladi organuli nivTiereba aris foto-

sinTezi, mcenareebs SeuZliaT SeiTvison mcire raodeno-

biT, garemodan – aminomJavebi, zrdis nivTierbebi,  vita-

minebi, antibiotikebi, aseve CO2.  

mcenareSi mineraluri nivTierebebis Sesvlas afer-

xebs bevri faqtorebi. mcenare foTlebis saSualebiT  

iRebs 95%-sa da met naxSirbadis dioqsids da SeuZlia 

agreTve SeiTvisos nacris elementebi – gogirdi da 

azoti fesvgareSe kvebis gziT wylis xsnarebidan, mag-

ram amaTi ZiriTadi raodenoba mcenareSi Sedis niadagi-

dan fesvTa sistemiT. 

mcenareebi, maTi biologiuri Taviseburebebisa da 

kultivirebis pirobebisagan damokidebulebiT, inviTare-

ben sxvadasxva simZlavris fesvTa sistemas dabali  na-

yofierebisa da mSrali klimatis pirobebSi, mcenareebi  

inviTareben grZeli da didi masis mqone fesvTa siste-

mas. sasuqebis gamoyeneba zrdis aramarto miwiszeda  ma-

sas mcenareebisa, aramed aseve xels uwyobs fesvTa sis-

temis zrdas. 

mcenareTa mineraluri kvebis Seswavlis axali etapa 

daiwyo 1858 wlidan, roca wylis kulturebSi mcenare  

gamozardes. ufro mogvianebiT Seqmnes mTliani minera-
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luri narevi mcenareTa gamosazrdelad  qviSis kultu-

raSi. SemdgomSi damuSavda difuziur-osmosuri Teoria 

(diutroSe, 1937) cocxali ujredebis mier  mineraluri 

elementebis SeTvisebaze. am Teoriis momxreebi iyvnen 

agreTve – pfeferi, de-firizi, maieri da sxva mecnierebi. 

am Teoriis Tanaxmad, mcenareebi fesvTa sistemis saSua-

lebiT, wyalTan erTad, Seiwovs sakveb elementebs da 

nivTierebebs, xolo  wyali  mTlianad  aorTqldeba. am-

rigad, sakveb elementebis Sesvla mcenareSi pirdapir 

aris damokidebuli transpiraciis intensiurobaze. mag-

ram rigi praqtikuli kvlevebi ver aixsneboda am Teori-

iT. a. timiriazevi aRniSnavda, rom mcenareTa kvebisaTvis 

ar aris saWiro wylis aseTi uzarmazari raodenoba, 

aseTive azris  iyo d. sabinini. 

XX saukunis dasawyisSi warmoiSva adsorbciuli  

Teoria (devo) romlis mixedviT, erTi kaTionis STan-

Tqmas ujredebSi, Tan axlavs sxva kaTionebis gamodevna.  

am procesis intensioba damokidebulia koncentraciisa 

da droisagan. 

d. sabinini da sxva mcenareebi ukavSirebdnen nivTie-

rebiT STanTqmas ujredebis cxovelmyofelobis dones. 

ukanasknel periodSi, mcenareTa  mineraluri kvebis 

elementebis Teoriam  ganicada cvlilebebi. magram mas-

Si rCeba rigi ZiriTadi mcnebebi, romlebic adreul Te-

oriebSi iyo. 

fesvi – mcenaris specializirebuli nawilia, rome-

lic amagrebs mcenares niadagSi da  asrulebs  nivTie-

rebaTa STanTqmis funqcias. agreTve STanTqmis Semdgom 

metabolizms, wylisa da mineraluri nivTierebebis gana-

wilebisa da transportirebis. fesvebSi  xorcieldeba 

mravalricxovani biosinTetikuri procesebi. saerTod, 

sakvebi nivTierebebis ZiriTad masas STanTqaven axal-

gazrda, mozardi fesvebi, gansakuTrebiT bususebi. fes-

vTa sistemis moqmedeba mWidrod aris dakavSirebuli 
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mcenareTa miwiszeda organoebTan mcenareTa totebis 

qveda foTlebidan, romlebmac daamTavres zrda, fesveb-

Si gadadis asimiliantebi saqarozis  formiT. fesvebSi  

gadasuli saqaroza gamoiyeneba fesvis sintetikuri  

moqmedebisaTvis. organuli mJavebi fesvTa sistemis mier 

gamoiyofa garemoSi, 1940 wlidan sabininma wamoayena  

koncefcia nivTierebaTa gardaqmnisa fesvebSi. fesvebi 

axdenen masSi  gamavali fotosinTezis  asimiliantebis  

sinTezirebas, gavlenas axdens mcenaris miwiszeda  or-

ganoebze am sinTezirebuli  produqtebiT – fitohormo-

nebiT, romlebic  araauqsinuri  warmonaqmnia. 

zrdis nivTierebebi, romlebic fesvebSia – citoki-

nebi, geberelini saWiroa mcenareTa vegetaciuri zrdi-

saTvis. mcenaris ujredis membrana  gansazRvravs ujre-

dis ionebis SerCeviTi STanTqmis unars. mas SeuZlia ga-

naxorcielos nivTierebaTa da energiis gacvlis  reJimi. 

yvela ujredis STanTqmis zona fesvebSi membranaSi 

sxvadasxva niTierebebis marilebia, romlebic gaxsnilia  

wyalSi da cximSi. 

 

 

 

2.4. kvebis elementebis SeTvisebis Teoriebi 
     

nivTierebaTa gacvla mcenaresa da garemos Soris  

xorcieldeba fesvTa sistemis zedapiruli ujredebiT  

da mcenareTa miwiszeda nawilebiT.  

rogorc cnobilia, mcenareTa ujredebis kedlebi 

advilad gamtaria. mcenareul organoebSi, sakvebi ele-

mentebi ufro didi koncentraciisaa, vidre mis garemom-

cvel xsnarSi. es xdeba plazmolizis Sedegad, romelic 

gamoricxavs nivTierebaTa dakargvas, romelic ujredma 

daagrova difuziis gziT da erTdroulad  uzrunvel-

yofs wylisa da kvebis elementebis Secvlas ujredSi. 
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ujredSi kvebis elementebis transportireba xdeba 

ori  avtonomiuri meqanizmis saSualebiT: 

- nivTierebaTa pasiuri cvliT eleqtroqimiuri gra-

dientis da aqtiuri gataniT eleqtroqimiuri gradien-

tis winaaRmdeg. radgan ionebs gaaCniaTT eleqtruli 

muxti, maTi ganawileba ujredsa da garemos Soris gani-

sazRvreba eleqtruli muxtebisa da koncentraciebis 

sxvaobiT. jamurad es ori sidide aRiniSneba rogorc – 

eleeqtroqimiuri gradienti. kvebis elementebis tran-

sportirebis sxvadasxva meqanizmebis urTierTSefardeba 

SeiZleba Seicvalos mcenareTa ontogenezSi da damoki-

debulia bevr pirobebze. 

iTvleba, rom ionebis gadaadgileba eleqtroqimiuri 

potencialebis gradientis mixedviT, romelic  ionebis 

muxtiT da koncentraciebis sxvaobebiT ganisazRvreba - 

pasiuria. 

Tavisufali sivrce – ioni moZraobs (gadis)  ujre-

dis garsSi plazmalemisaken difuziis  procesebis Se-

degad an xsnarTan erTad. wylis transpiracia FfoTle-

bis mier, uzrunvelyofs wylisa da masSi  gaxsnili niv-

Tierebebis dinebis principiT ujredul garsSi. magram 

aseTi process adgili aqvs mxolod Zlier  intensiuri 

transpiraciis dros, magaliTad zafxulis cxel  dRe-

ebSi. 

difuzia – aris molekulebis, siTxeebis an gaxsni-

li nivTierebebis gadaadgileba koncentraciis gradien-

tiT damokidebulia koncentraciis gradientze, STan-

Tqmuli nivTierebebisa da farTobze, sadac gadian  niv-

Tierebebi an ionebi. ionebis mudmiv gavlas plazmalema-

Si, mosdevs axali ionebis uwyveti nakadi koncentraci-

is gasaTanabreblad. 

fesvTa sistemis qsovilebis moculobis nawili, 

romlebSic  ionebi Sedian an gamoiyofian  difuziis Se-

degad, uwodeben  Tavisufal sivrces. igi Seadgens 4-5%-
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s fesvis mTliani  moculobis da lokalizebulia fxvi-

er,  pirvelad  garsSi  ujredebis  kedlebisa. 

Tavisufali sivrce iyofa: wylis sivrced romlebis-

ganac ionebs SeuZliaT gadavidnen wyalSi da donanos  

sivrceSi difuziis gziT, romlisganac ionebs gacvlis 

gziT gamoiyon marilis xsnarSi. fesvebis ujredebis  

garsi Sedgeba zedapiruli fxvieri fenisagan, forebis  

sistemiT an uwvrilesi arxebiT, zomiT 20 нм. gare 

xsnarTan damokidebulebaSi, ujredebi  damuxtulia uar-

yofiTad. ujredebis kedlebis forebi da arxebi, aseve 

damuxtulia uaryofiTad. isini moizidaven kaTionebs da 

ukan agdeben anionebs. ukve am doneze vlindeba ionebis  

SerCeviTi STanTqma. 
gacvliTi anu donanis sivrce lokalizebulia uj-

redTa kedlebTan axlos, sadac xdeba kaTionebis kon-

centracia kedlebis uaryofiTi muxtis gamo. 

elementebis Sesvla Tavisufal sivrceSi xdeba 

swrafad. rogorc ukve aRiniSna, Tavisufal sivrceSi 

Sesuli nivTierebebi difuziis gziT, SeiZleba gaxdnen 

adsorbciuli gacvlis obieqti. am dros isini  SeiZle-

ba gamoidevnon Tavisufali sivrcidan gare xsnarSi an 

ujredis Sida nawilSi. 

maSasadame, Tavisufali sivrce aris STanTqmis is 

zona, saidanac ujredi iRebs kvebis elementebs norma-

luri gacvlisaTvis, SemdgomSi ki xorcieldeba SerCevi-

Ti STanTqma. 

mcenaris yvela ujredebis celulozis garsebi Se-

erTebulia erTmaneTTan da qmnin  WurWlebis sistemas, 

romelsac apoplasti ewodeba. foTlebis mier warmoebu-

li transpiraciis Sedegad fesvebSi  Seiwoveba wyali  

da mineraluri marilebi ujredTaSoris sivrceSi, rom 

SeaRwios qsilemis WurWlebSi miwiszeda organoebSi ga-

dasaadgileblad. 

Sesvlis etapebi: cnobilia Sesvlis ramdenime etapi: 
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1. difuziis. gacvliTi adsorbciis, pasiuri adsor-

bciis gziT Tavisufali sivrcis ionebiT gamdidreba; 

2. ionuri membranuli barieris gadalaxva da sim-

plastSi gadasvla; 

3. fesvebis qsovilSi ionebis radialuri gadaadgi-

leba, WurWul-qsovilebSi. 

4. ionebis CarTva metabolazmSi; 

5. ionebis vertikaluri gadaadgileba mcenaris mi-

wiszeda nawilebSi; 

6. fotosinTezirebis  ujredebSi Sesvla, utiliza-

cia da reutili-zacia, gadamoZraveba mzard organoebSi; 

7. fotosinTezis asimiliantebisa da ionebis tran-

sportireba qveviT, floumis gziT, fesvebamde. 

ionebi  niadagidan fesvTa sistemaSi Sedian fesvebis 

mier maTi daWeris meqanizmiT, masiuri dinebiT da difu-

ziis gziT. 

ujreduli garsebi Seadgenen qsovilebis apoplasti-

kuri kompartmentis ZiriTad nawils, romelTa saSuale-

biT xorcieldeba nivTierebaTa gadaadgileba manamde, 

sanam isini aqtiurad STainTqmeba plazmalebis mier da 

CairTvebian  simplastSi, isini gaivlian Tavisufal siv-

rces fesvebis ujredebis apoplastebSi. kompartamento-

bis problema aqtualuri gaxda mcenaris ujredSi nit-

ratebis uTanabrod ganawilebis principis aRmoCenis 

Semdeg. Ggamovlinda nitratebis aqtualuri da samarago 

kompartamenti (Ferraari et  al  1983; Gramstedt,  Huffaker  1982)*  

monacemebiT  nitratebis  60% Tavmoyrilia vakuolebSi, 

romlebic warmoadgenen samarago kompartaments. 

gadamtanebis Teoria da ionuri tumboebi – ukanas-

knel wlebSi warmoiSva warmodgenebi imaze, rom sakvebi 

elementebi Sedian fesvebSi, ZiriTadad, ionebis saxiT, 

maTi aucilebeli gadasvliT plazmalemis gavliT uj-

redSi. es periodi SeiZleba iyos pasiuri. e.i. eleqtro-

                                                 
* Измайлов С.Ф. Азотный обмен в растениях, Москва “ Наука“ 1986г. 320с. 
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qimiuri gradientiT da aqtiuri, an eleqroqimiuri  gra-

dientis sawinaaRmdego. 

ufro mniSvnelovania ionebis aqtiuri transporti-

rebis meqanizmi fosfolipiduri membranis gavliT. ione-

bis STanTqmis arCeviToba, ujredis SigniT maTi koncen-

traciis amaRleba, konkurencia maTi fesvebis mier STan-

Tqmisas, qimiurad axlos mdgomi ionebisa, am movlenebis 

axsnas iZleva gadamtanebis Teoria. 

am Teoriis Tanaxmad, ionebi membranas gadalaxaven 

ara Tavisufal mdgomareobaSi, aramed gadamtani mole-

kulian kompleqsis saxiT. membranis Sida mxares es kom-

pleqsi disocirdeba da aTavisuflebs ions ujredis 

SigniT. es procesi SeiZleba ganxorcieldes sxvadasxva 

tipis gadamtanebiT. Tu es gadatana xdeba  eleqtroqimi-

uri potencialis ZaliT, maSin process uwodeben Semsu-

buqebul difuzias. am wesiT, nivTierebaTa gadaadgileba 

SeiZleba moxdes koncentraciis gradientiT, magram 

swrafad. fosfolipiduri membranis gavliT ionebi Se-

dian ujredSi iseTive siCqariT, rogorc wyalSi. soko-

ebSi, wyalmcenareebSi da baqteriebSi gadamtanis roli 

SeuZliaT Seasrulon zogierTma antibiotikma, magali-

Tad – valonomicinma. 

dadgenilia ionebis gadamtanebis ori sistema. pir-

vels gaaCnia ufro maRali SerCeviTi unarianoba. isini 

funqcionireben bunebriv pirobebSi ionebis dabali kon-

centraciis pirobebSi. ionebis koncentraciis gadideba 

garegan xsnarSi iwvevs swraf gajerebas pirveli siste-

mis, masTan damatebiT moqmedebaSi Sedis meore sistema -  

ufro naklebi SerCeviTobis unariT. 

gadamtanebi SeiZleba iyvnen cilovani globulebi. 

ujredebSi ionebis aqtiuri transportireba xorciel-

deba specialuri fermentebiT – АТФ, meqanizmiT romel-

sac ewodeba ionuri tumbo, romlis amocanaa ujredis 

SigniT ionuri Semadgenlobis gadaadgileba. 
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 ionuri tumboebis Teoria didi xania, rac arse-

bobs. gadamtanebis Teoriis farTo gavrceleba imas un-

da mieweros, rom am Teoria SerCeviT STanTqa. 

pinocitozi – i. meCnikovma aRmoaCina, rom leikoci-

tebs SeuZliaT Caylapon baqteriebi. mogianebiT aRmoC-

nda, rom bevr ujredebs SeuZliaT SeiTvison myari niv-

Tierebebi  da wveTebi. am movlenas ewodeba fagocito-

zi, xolo wveTebis Caylapvas – pinocitozi.  

pinocitozis gziT SeiZleba mcenareSi  nivTiereba-

Ta Sesvla. aris cnobebi, rom arsebobs ukuprocesi – 

roca ujredebi gamodevnian mavne nivTierebebs gareT. 

sabolood, molekulebi an ionebi, romlebic Sedian 

ujredSi gare xsnaridan, miuxedavad imisa Tu ra gziT 

moxvdenen isini ujredSi, ucbad ar ebmebian nivTiereba-

Ta cvlis procesebSi  plazmolemis doneze – isini ga-

dian  metabolituri gardaqmnebis cikls da xdebian or-

ganuli nivTierebebis SenadgenlobaSi, romlebic ujre-

dis struqturul elementebs Seadgenen. Warbi ionebi 

grovdenian fesvis ujredebis vakuolebSi da qmnian io-

nebis marags, an isini SeiZleba gandevnos mcenarem. 

 

 

 

2.5. SenaerTebis formebi, romlebisganac  

mcenare STanTqavs kvebis elementebs 
 

niadagSi mimdinare biologiuri, fizikuri, qimiuri 

da fiziko-qimiuri procesebis Sedegad,  rTuli minera-

luri an organuli nivTierebebi iSlebian martiv nivTi-

erebebad. am daSlis produqtebs mcenareebi iyeneben sak-

vebad, xolo maTi nawili SeiZleba daikargos niadagi-

dan – airiseburi nivTierebebis aorTqlebiT, an wyalSi 

gaxsnili marilebi Cairecxos niadagis fenidan da mox-

vdes uaxloes wyalsatevebSi. aris mesame gza, roca  
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isini ucvlelad magrdebian niadagSi Znelad-xsnadi na-

erTebis saxiT. 

sakvebi elementebis ZiriTad raodenobas mcenareebi 

iTviseben ionur formaSi – anionebisa da kaTionebis sa-

xiT, fesvTa sistemis saSualebiT. garda amisa, mcenare-

ebs SeuZliaT mcire raodenobiT gamoiyenon sakvebad – 

aminomJavebi, Saqrebi, saxarofosfatebi da sxva organu-

li naerTebi. magram ZiriTadad, azots mcenare iTvisebs 

nitrats NO3
- da amoniumis  kaTionis saxiT NH4

+
. es io-

nebi niadagSi mudmivad warmoiqmnebian organuli nivTie-

rebebidan amonifikaciisa da  nitrofikaciis procesebis 

Sedegad, rasac  mikroorganizmebi axorcieleben. 

azoti, romelic mcenareSi Sevida nitratis formiT, 

fermentebis moqmedebiT, aRdgeba amoniumis saxiT. 

azotis amiakuri forma gamoiyeneba mcenareTa mier, 

Semdgom aminomJavebis warmoqmniT. azotis wrebrunvis 

saerTo jamSi, bunebaSi gansakuTrebuli roli eniWeba 

molekuluri azotis fiqsacias atmosferodan. atmosfe-

ros molekuluri azoti xvdeba rigi niadagis mikroor-

ganizmebis da bevri mcenareebis mier  mikroorganizmeb-

Tan  simbiozSi. 

azotis fiqsaciis procesi - mravalsafexuriania. aq 

mniSvnelovan funqcias anxorcielebs fermenti – nitro-

genaza, legemoglobini, vitamini B12-is jgufis SenaerTe-

bi, liTonebi – rkina, molibdeni, kobalti, spilenZi da 

sxvebi. 

azoti da gogirdi Sedian cilebisa da sxva mravali 

naerTebis SedgenilobaSi. gogirdi SeiTviseba mcenaree-

bis mir anionis saxiT - SO4. mcenareSi gogirdi Tanda-

TanobiT aRdgeba sulfitamde da sulfidamde. rigi gar-

daqmnis Semdeg warmoqmnian disulfigidrul jgufs. go-

girdi Sedis acetilkoenzim A-s SedgenilobaSi, rome-

lic monawileobs lipidebis sinTezSi. 
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fosfori SeiTviseba  mcenareebis mier fosformJa-

vas anionis saxiT – HPO4  H2PO4 an PO4.  mcenareSi fosfo-

ri Sedis nukleinis mJavebis SedgenilobaSi (genetikur 

aparatSi). Sedis fosfolipidebis SemadgenlobaSi rom-

lebic ujredebis membranis Tvisebebs ganapirobeben, Se-

dis agreTve adenozinfosfatSi, romelic energiis ga-

damtania ujredul procesebSi. 

qlori Sedis mcenareSi ionis saxiT qlori, bori 

da molibdeni mcenareSi Sedis anionebis saxiT (borisa 

da molibdenis mJavebis). 

kaliumi, kalciumi, magniumi, spilenZi, rkina, TuTia 

Sedian mcenareSi – kaTionebis saxiT, xolo manganumi – 

anionisa da kaTionis saxiT. 

mcenareTa cxovelqmedebis sasicocxlo procesebSi 

did rols TamaSobs citoplazmis gadasvla gelis 

mdgomareobidan zolis mdgomareobaSi.  K, Na  ionebi ci-
toplazmis wyliT gajerebas adideben, xolo Ca, Mg -pi-
riqiT, amcireben mis wyliT gajerebas. 

kaliumis ionebis maRali koncentracia (50—100мМ 
milimoli) – damaxasiaTebelia yvela mcenareuli da 

cxoveluri  ujredebisaTvis. kaliumis ionebis gansazR-

vruli koncentracia aucilebeli piroba aris cilebis 

biosinTezis, fotosinTezis, sunTqvis, saxameblis, cxi-

mebis, naxSirwylebis sinTezis bioqimiuri procesebisaT-

vis. 

 

 

  

2.6. garemo pirobebis gavlena sakvebi  

elemetebis mcenareSi Sesvlaze 
 

niadagidan sakvebi elemetebis STanTqma mcenaris mi-

er aqtiuri fiziologiuri procesia. romelic damoki-

debulia aramarto fesvTa sistemis, aramed mTlianad 
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mcenaris cxovelqmedebaze. fesvebi ujredebis metabo-

lizmis ganuyofeli nawili aris sunTqva romlebic an-

xorcieleben ionebis  transportirebasa da mineraluri 

kvebis elementebis STanTqmis process. 

mcenareTa produqtiuloba da maT mier makro da 

mikroelementebis STanTqma imyofeba pirdapir damokide-

bulebaSi kvebis mineraluri elementebis niadagSi Sem-

cvelobaze. kvebis elementebi niadagSi SeiZleba imyofe-

bodes niadagis xsnarSi da niadagis myar mineralur fa-

zaSi. 

mcenareebisaTvis advilad misawvdomia yvela wyal-

xsnadi, agreTve ionur-STanTqmuli formis kvebis ele-

mentebi. sxva SenaerTebi mcenareTaTvis uSualod misaw-

vdomi ar aris da mcenarem isini SeiZleba SeiTvisos 

mxolod maTi misawvdom formaSi gadasvlis Semdeg – 

pirveladi mineralebis  gamofitvisa da organuli  niv-

Tierebebis  mineralizaciis Sedegad. 

garemo pirobebis Seswavlis Sedegad – ares reaqci-

is Seswavla, mikroorganizmebis aqtiurobis cvla, SeiZ-

leba gaxdes mizezi nivTierebeTa SeTvisebaSi cvlile-

bebis gamoCenisa. 

mniSvnelovan gavlenas niadagis  mineraluri ele-

mentebis mosawvdomobaze  mcenareTaTvis axdenen TviTon 

mcenareebi – mcenareTa mier  gamoyofili nivTierebebiT 

niadagis ares reaqciis Secvla xels uwyobs rigi Zne-

ladxsnadi SenaerTebis mcenareTa misawvdom formaSi 

gadasvlas. mcenareTa mier sakvebi elementebis STanTqma 

damokidebulia, TviTon kulturis biologiur Tavisebu-

rebaze, niadagis Tvisebebze, potencialuri nayofiere-

bis doneze, granulometruli Sedgenilobisagan, tempe-

raturis, tenianobis, aeraciis doneebisagan niadaguri 

xsnaris reJimsa da koncentraciisagan da sxva. 

sakvebi xsnaris koncentracia – niadaguri xsnaris  

koncentracia, iseve rogorc mcenareuli  organizmebis  
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mineraluri kvebis elementebis urTierTSefardeba, aris 

garemo pirobebis faqtori. sakvebi xsnaris arasakmarisi 

koncentraciis dros, mcenareebi ganicdian kvebis ele-

mentebis ukmarisobas da cudad izrdebian. sakvebi xsna-

ris Zalian maRali koncentracia aseve cudad moqmedebs 

mcenareTa zrda-ganviTarebaze. 

sakvebi xsnaris  optimaluri koncentracia, roca 

mcenareebi avlenen yvelaze met  produqtiulobas, Zli-

er cvalebadia da TandaTanobiT icvleba mcenareTa on-

togenezis sxvadasxva periodebSi. igi cvalebadia ag-

reTve mcenareTa sxvadasxva saxeobebisa da jiSebis mi-

xedviT. 

mcenareTa fesvTa sistemas gaaCnia unari SeiTvisos 

sakvebi nivTierebebi Zlier ganzavebuli xsnarebidan 

(0.01-0.05%). bunebriv pirobeSi niadaguri xsnaris koncen-

tracia aramlaSobi niadagebisaTvis Seadgens 0.02-0.2%-s. 

mineraluri elementebi ufro aqtiurad Sedian mce-

nareSi mxolod niadagur xsnarSi sakvebi nivTierebebis 

gansazRvruli koncentraciis dros. kvebis elementebis 

ionebi kargad SeiTviseba mcenareTa mier, niadaguri 

xsnaris zomieri koncentraciis pirobebSi, xolo wyali 

ufro Rrmad SeiTviseba fesvTa sistemis mier usasuqo, 

mwir niadagebze. 

niadagur xsnarSi marilebis koncentraciis gadide-

ba, iwvevs osmosuri wnevis gadidebas da aZnelebs wyli-

sa da kvebis elementebis Sesvlas mcenareSi. magaliTad, 

mikroelementebis koncentraciisas niadagur xsnarSi 5 

мкМ (mikro moli), ionebi TiTqmis mTlianad STainTqmeba 

mcenareTa mier, koncentraciis gadidebisas – 25 мкМ 
(mikro moli), STanTqma Senelebulia da aqvs SerCeviTi 

xasiaTi – upiratesad STainTqmeba orvalentiani kaTio-

nebi. 

mcenareebi gansakuTrebiT mgrZnobiareni arian xsna-

ris koncentraciis gadidebisadmi axalgazrda asakSi. 
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sakveb areSi mikro da makroelementebis  urTier-

TSefardeba da mcenareTa  mier maTi STanTqma – mraval-

ricxovani kvlevebiT naCvenebia, rom mcenareTa mier mi-

neraluri kvebis elementebis SeTvisebaSi, did rols 

TamaSobs ionebis urTierTSefardeba garemo areSi. 

mcenaris TviToeul saxeobas sWirdeba kvebis ele-

mentebis gansazRvruli Sefardeba, romelic  vegetaciis 

ganmavlobaSi icvleba, am Sefardebis dacva gansazR-

vravs mcenareTa  produqtiulobis zrdas da mosavlis 

xarisxs. ionebis Secvlisas fesvebSi, mniSvneloba aqvs 

ionebis diametrs hidratirebul mdgomareobaSi. aqedan 

gamomdinare erTvalentiani kaTionebi ufro swrafad 

unda Sedioden, vidre or-valentianebi, magram es ase ar 

aris. gadamwyveti mniSvneloba aqvs mSTanTqmeli siste-

mis specifikur gansakuTrebulobas. magaliTad – kaliu-

mi Sedis fesvTa sistemaSi  ufro swrafad, vidre rubi-

diumi da ceziumi, Tumca maTi hidratirebuli ionebis 

zomebi ufro naklebia. aseve qloris ionebi ufro swra-

fad Sedian fesvTa ujredebSi, vidre iodi da bromi. 

bevria cnobebi imis Sesaxeb, rom Tu ra gavlenas axdens 

elementebis urTierTSefardeba gare xsnarSi, maT Ses-

vlaze mcenareebSi. 

jer kidev ar aris gadawyvetili sakiTxi imis Sesa-

xeb, Tu ra gavlenas axdens kvebis elementebis Sesvlaze 

maTi koncentracia gare xsnarSi. 

mcenaris zrda-ganviTareba mTlianobaSi damokidebu-

lia sakvebi xsnaris fiziologiur gawonasworebaze. fi-

ziologiurad  Sewonaswore-bulia sakvebi xsnari, roca 

masSi kvebis elementebi iseT SefardebaSia, rom mcenare  

optimalurad iTvisebs maT. 

azotis, fosforisa da kaliumis sakveb xsnarSi, 

mniSvnelovnad ganapiroebebs mcenareTa zrdis  intensi-

obas da aZlierebs sxva elementebis STanTqmas. 
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mcenaris ZiriTadi kvebis elementebiT  uzrunvelyo-

fisas (NPK), mcenareebi avlenen moTxovnas mikroelemen-

tebisadmi. bolo periodSi gamovlenilia ionebis  anta-

gonizmebi da  sinergizmi. 

Aantagonizmis movlena dadgenilia: rkinasa da  kal-

ciums Soris, aluminsa da natriums Soris, rkinasa da 

TuTias Soris da sxva. 

sinergizmi gamovlenilia: gogirdsa da manganums 

Soris, spilenZsa da kobalts Soris da sxva. 

amrigad, erTidaigive ionebs SeuZliaT imoqmedon 

sxva ionebze maTi mcenareSi Sesvlaze uaryofiTad an 

dadebiTad. 

kvebis elementebi, romlebic  cotaa gare xsnarSi, 

fesvebSi Sedian pirvel rigSi. mcenarisaTvis  arasaWi-

ro ionebi SeiZleba gamoiyos xsnarSi. amrigad, fesvebis 

vakuolebi aregulireben da arbileben koncentraciebis 

sxvaobas. 

mosavlis SeqmnaSi didi mniSvneloba aqvs imas, rom 

mcenares SeuZlia mravaljer isargeblos kvebis elemen-

tebiT. magaliTad moZvelebuli foTlebidan gamavali 

elementebi. 

sabolood, kvebis procesi damokidebulia yvela 

elementebiT uzrunvelyofaze. xsnarSi, romelime ele-

mentis koncentraciis gadideba iwvevs ara marto misi 

Semcvelobis gadidebas, aramed gavlenas axdens sxva io-

nebis Semcvelobaze. 

niadagis tenianoba.  niadagSi tenis sakmao raodeno-

biT arseboba – aucilebeli pirobaa mcenaris zrda-gan-

viTarebisaTvis da did gavlenas axdens maTSi kvebis 

elementebis Sesvlaze. 

niadagis tenianobis gavlena mcenareSi kvebis ele-

mentebis Sesvlaze ganisazRvreba: mcenaris fiziologiu-

ri mdgomareobiT, fesvTa sistemis kargi ganviTarebiT 

da wylis difuziuri moqmedebiT. 
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Tu niadagSi aris optimaluri tenianoba, maSin iz-

rdeba mcenareSi Semdegi elementebis Sesvla: N, P, K, Ca. 
Mg, Zn, Cu, Mh, Fe, Mo. tenis deficitis SemTxvevaSi ele-

mentebis SeTviseba Zneldeba. 

Warbi tenianobis pirobebSi Zneldeba kvebis elemen-

tebis Sesvla mcenareSi zogierTi elementebis koncen-

traciis  calmxrivi gadidebiT. 

mcenareTa fesvebis mier SeTvisebuli wylis mxo-

lod 0,.2% gamoiyeneba mcenaris  organizmis SeqmnisaT-

vis, danarCeni ki – aorTqldeba. mcenareTa mier wylis 

aorTqlebis  intensiuroba mcirdeba haeris Sefardebi-

Ti tenianobis maRali maCveneblebis dros. 

aeracia da mcenareTa kveba – niadagis aeracia 

mkveTrad cvlis kvebis elementebis STanTqmas mcenaree-

bis mier. fesvis garSemo Jangbadisa da naxSirbadis  di-

oqsidis raodenoba xSirad  da mkveTrad icvleba. dad-

genilia aeraciis mniSvneloba mcenareTa mier sxvadas-

xva kvebis elementebis STanTqmaze. optimaluri aeraci-

is pirobebi aZlierebs mineraluri kvebis elementebis 

Sesvlas mcenareSi. 

 niadagis kargi aeracia da Jangbadis maRali Semcve-

loba aZlierebs Jangva-aRdgeniT potencials, dadebiTad 

moqmedebs niadagis  mikroorganizmebis aqtivobaze da 

maT mier  nivTierebaTa gardaqmnaze. 

siTbo da mcenareTa kveba – mcenareTa zrda-ganviTa-

reba SesaZlebelia mxolod  temperaturis gansazRvrul 

farglebSi, mcenareTa umravlesobisaTvis saWiroa tem-

paratura +15-30 gradusis farglebSi. 

cnobilia, rom mcenaris fesvebis kargi zrdisaTvis 

saWiroa niadagis ufro dabali temperatura, vidre hae-

risa, magram sxvaoba ar unda iyos didi. 

temperatura mniSvnelovan gavlenas axdens mcenare-

Si kvebis elementebis Sesvlaze. 5-6 gradusi temperatu-

ra  kritikulia mcenareSi ZiriTadi  mineraluri kvebis 
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elementebis SesvlisaTvis. maTi Sesvla mcenareSi iz-

rdeba temperaturis gadidebasTan erTad gansazRvrul 

donemde, romelic sxvadasxva mcenareisaTvis sxvadas-

xvaa. 40-50 gradusis Semdeg  isev neldeba kvebis elemen-

tebis Sesvla mcenareSi. 

sinaTle – mcenaris ganaTeba da mis mier mineralu-

ri kvebis elementebis SeTviseba pirdapir kavSirSia er-

TmaneTTan. mcenareebi gaZlierebiT iwyeben  kvebis mine-

raluri elementebis SeTvisebas mzis  pirveli sxivebis 

gamoCenamde. daCrdilvis SemTxvevaSi mcenareebSi mcir-

deba  fotosinTezis intensioba  da kvebis elementebis 

Sesvla. Tu  daCrdilva didxans grZeldeba, mineraluri 

kvebis elementebis Sesvla mcenareSi SeiZleba sul 

Sewydes. 

ares reaqcia. ares reaqcia (mJavianoba an tutianoba) 

damokidebulia niadagur xsnarSi wyalbadisa da hid-

roqsilis ionebis Semcvelobaze  da urTierTSefarde-

baze. 

ares reaqcia gamoixateba wyalbadis ionebis koncen-

traciis ricxvi 10-is  uaryofiTi logariTmis saxiT da 

aRiniSneba pH simboloTi.  

ares reaqcias aqvs didi fiziologiuri mniSvneloba  

yvela mcenareuli  organizmebisaTvis.  maRali mJaviano-

bis  neitralizacias  mokirianebis gziT, roca niadagSi 

wyalbadis  ionebi Caenacvleba  kalciumis ionebiT,  da-

debiT gavlenas axdens mcenareTa mier rigi elementebis 

SeTvisebaze, rac Semdgom moqmedebs metabolitur pro-

cesebze. ares reaqcia axdens pirdapir da irib zemoqme-

debas mcenareTa organizmze.  iribi gavlena gamoixateba 

mineraluri kvebis elementebis misawvdomobaSi mcenare-

TaTvis. zogierTi elementis toqsikurobis gamovlena 

maRali koncentraciis dros, agreTve zogierTi  ele-

mentebis SezRudva. 
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rogorc cnobilia, mJavianobis gadidebis SemTxveva-

Si izrdeba anionebis STanTqma mcenareebis mier, xolo  

gatutianebis SemTxvevaSi izrdeba kaTionebis STanTqmis  

intensiuroba. maRali mJavianoba cudad moqmedebs mcena-

reze, maTi daCrdilvis pirobebSi – fotosinTezis pro-

cesis Sesustebis gamo  da asimilantebis  ukmarisobis 

gamo rigi metaboluri  procesebisaTvis. 

mJavianobis gavlena mcenareTa mier kvebis elemente-

bis SeTvisebaze, bevrad aris damokidebuli niadagis 

TvisebebiT. bunebriv pirobebSi, niadagis ares reaqcia  

meryeobs  mniSvnelovan  farglebSi pH- 2,5-3-da  pH- 9-1.  
mcenareebi ufro advilad itanen ares reaqciis 

cvlilebebs iseT niadagebze, romelTac gaaCniaT maRa-

li STanTqmis moculoba da buferoba. 

 

 

 

2.7. marilebis fiziologiuri reaqcia 
     

mcenareebSi  kvebis elementebis Sesvlaze moqmedebs 

marilebis fiziologiuri reaqcia. yvela marilebi, rom-

lebic sasuqebis saxiT gamoiyeneba, qimiuri Sedgenilo-

biT aris hidrolizurad mJave, tute an neitraluri. 

mcenareebi SerCeviT STanTqaven  ionebs, amitom  neitra-

uli  marilebis Setanisac ki vlindeba maTi sxvadasxva  

fiziologiuri reaqcia.  

kaTionebisa da anionebis sxvadasxva intensiobiT 

SeTvisebas  gansazRvravs maTze  mcenaris  moTxovnile-

ba, maTi SerCeviTi STanTqmis Semdeg  niadagur xsnarSi  

darCenili ionebi  gansazRvraven  damJavebas  an datu-

tianebas. 

sasuqebis fiziologiuri  mJavianoba – esaa sasuqis 

Tviseba daamJavos ares reaqcia, aris Semdegi  mcenaris 

mier kaTionebis upiratesi SeTviseba gare xsnaridan. 
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sasuqebis fiziologiuri tutianoba aris Tviseba  

gaatutianos ares reaqcia, gamowveuli mcenareTa mier 

ionebis SeTvisebiT gare xsnaridan. amitom, praqtikaSi 

gamoyenebuli  sasuqebidan azotis amoniakuri formebi 

iwveven damJavebas, xolo  nitratuli  formebi  - gatu-

tianebas.  

amrigad sakvebi  naerTebis  gansazRvrisaTvis ares 

reaqciis Secvlis  gaTvaliswinebiT, araa  sakmarisi ma-

rilebis reaqcia, aramed unda  iyos gaviTvaliswinebu-

li maTi fiziologiuri reaqcia, gamowveuli mcenareTa  

mier maTi Semadgeneli nawilebis araTanabari STan-

TqmiT. 

fiziologiuri mJavianoba yvelaze ufro Zlier  ga-

moxatulia  amoniumis marilebis  gamoyenebisas. ufro 

sustia  kaliumis  marilebis  fizilogiuri mJavianoba. 

 

 

 

2.8. niadagis mikroorganizmebis  gavlena   

mcenareebis mier  mineraluri kvebis   

elementebis SeTvisebaze 
  

mikroorganizmebi gansakuTrebiT mniSvnelovania de-

damiwaze sicocxlis arsebobisaTvis. mikrofloris cxo-

velqmedebis Sedegad mimdinareobs organuli narCenebis  

mineralizacia da naxSirbadis dioqsidis uwyveti Ses-

vla atmosferoSi, rac safuZvelia mcenareTa mier fo-

tosinTezis ganxorcielebisa. 

mTis qanebis gamofitva, torfis, qvanaxSiris, navTo-

bis, gvarjilebis, kirqvebis warmoqmna, yvela es proce-

sebi  mimdinareoben mikroorganizmebis  monawileobiT. 

niadagis warmoqmna ganuyrelad aris dakavSirebuli  

sicocxlis  evoluciasTan. pirvelma mikroorganizmebma  

daudes safuZveli niadagwarmoqmnis process. mikroor-
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ganizmebis mravalmxrivi moqmedeba aZlierebda qanebis 

biologiur gamofitvas, aqucmacebdnen mas, qmnidnen 

axal struqturul nawilakebs, amdidrebdnen naSal ma-

sas organuli nivTierebebiT, mihyavdaT niadagwarmoqmnis  

procesi. dRevandel niadagebSi saxnav fenaSi baqterie-

bis masa Seadgens daaxloebiT 3-8 t/ha. 

kvebis mixedviT, mikroorganizmebi iyofian avtotro-

febad da heterotrofebad. avtotrofuli baqteriebi  

naxSirbadis Sesakvrelad iyeneben fotosinTezs an qemo-

sinTezs. fotosinTezis warmoeba SeuZliaT mwvane da  

marjanisfer gogirdis baqteriebs, nitrifikaciis baqte-

riebs, rkinis  baqteriebs. 

heterotrofuli baqteriebi iTviseben naxSirbads  

mza organuli nivTierebebidan. heterotrofebs  miekuT-

vneba niadagis baqteriebis umravlesoba, aqtinomicitebi, 

TiTqmis yvela sokoebi da umartivesni, gogirdwyalba-

dis, gogirdisa da TioSenaerTebis daJangva gogirdis 

mJavamde miyvaniT, rasac ewodeba sulfofikacia, xorci-

eldeba  gogirdis baqteriebisa da  Tionis baqteriebis 

mier. gogirdmJava ki xsnis Znelad xsnad naerTebs, gan-

sakuTrebiT fosfatebs da maT produqtebs Semdeg iyene-

ben mcenareebi. 

organuli azoti praqtikulad ar SeiTviseba mcena-

reebis mier. maTTvis saWiroa  mineraluri azoti nitra-

tebis da amoniumis saxiT. niadagSi mimdinareobs orga-

nuli azotis mineralizacia biologiuri procesis-amo-

nifikaciis Sedegad masSi  monawileoben  heterotrofu-

li baqteriebi, aqtinomicitebi da sokoebi. 

mcenares SeuZlia kvebisaTvis gamoiyenos iseTi or-

ganuli SenaerTi rogoricaa aminomJava, romelic mcena-

reSi gnicdis dezaminirebas, xolo gamoyofili amoniaki 

irTveba gardaqmnis ciklSi, rogorc mcenaris mier SeT-

visebuli amoniumis ioni. 
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avtotrofebi iyeneben martiv azotian mineralur Se-

naerTebs – magaliTad – amoniumis da azotmJavas mari-

lebs. yvela qimiuri da bioqimiuri reaqciebi niadagSi 

da cocxal ujredebSi mimdinareoben – wyalis areSi. 

mikroorganizmebi kargad viTardebian niadagis maqsima-

luri wyaltevadobis 50-60%-s  farglebSi. anaerobuli  

baqteriebi ki – 80-90%-is dros. niadagSi erTdroulad  

arseboben mikroorganizmebis sxvadasxva jgufebi da sa-

xeobebi, romlebic Slian  ujredanas, peqtinur nivTie-

rebebs. sxva mikroorganizmebi Slian  naxSirbadis sxva 

SenaerTebs –hemocelulozas,  saxamebels, lignins. nia-

dagis mikroflora gardaqmnis sxvadasxvagvar qimiur 

SenaerTebs, awarmoebs asimilacias, daJangvas an aRdge-

nas, sxvadasxva nivTierebis xsnadobis gadidebas an da-

leqvas, qmnian kompleqsebs an Slian maT  da aTavisef-

leben maTgan qimiur SenaerTebs. 

mcenareebi fesvTa  sistemidan  gamoyofen niadagSi  

mineralur marilebs, Saqrebs, organul mJavebs, aminom-

Javebs, vitaminebs, romlebsac iTviseben mikroorganizme-

bi. garda am nivTierebis, mikroorganizmebi sakvebad iye-

neben mkvdar bususa fesvebs. umaRlesi mcenareebis fes-

vebis garSemo iqmneba–rozosferuli–zona, sadac niada-

gis mikroorganizmebis ganviTarebisaTvis ukeTesi piro-

bebia. rozosferos baqteriebSi sWarbobs arasporovani 

baqteriebi, azotobaqteri, koJris baqteriebi, amonifika-

torebi, denitrofikatorebi, nitrifikatorebi. maTi 

cxovelqmedebis Sedegad am zonaSi iqmneba mcenarisaT-

vis  ufro misawvdomi sakvebi elementebis maragebi, vid-

re niadagis sxva zonebSi. 

niadagSi azotis  balansSi  mniSvnelovan rols Ta-

maSob, gansakuTrebiT  teniani klimatis  pirobebSi  da 

organuli nivTierebebiT mdidar niadagebSi – Tavisuf-

lad mcxovreb azotis mafiqsirebeli  mikroorganizme-

bi, romlebic molekulur azots iTviseben. 
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mikroorganizmebis mier sakvebi elementebis damag-

reba, rogorc wesi, xangrZlivi ar aris. ujredis kvdo-

mis Semdeg  mikroorganizmebi  mineralizacias ganicdi-

an da gaTavisuflebuli sakvebi nivTierebebi SemdgomSi  

gamoiyeneba mcenareebis mier – Cveulebriv momaval 

wels. unda aRiniSnos, rom  niadagis calkeul tipebs  

gaaCniaT Tavisi, mxolod maTTvis damaxasiaTebeli mik-

roflora. 

aqamde, niadagebi iyvnen, masSi  mcxovreb  mikroor-

ganizmebTan erTad, biologiuri adsorbentebi  da neit-

ralizatorebi, sxvadasxva organuli naerTebisagan same-

urneo narCenebis, romlebic xvdeboda niadagSi da nia-

dagis mikroorganizmebisaTvis naxSirbadisa da sxva 

elementebis wyaro iyo. bolo periodSi, mikroorganiz-

mebi ukve veRar umklavdebian niadagSi – sasoflo-same-

urneo da mrewvelobis anarCenebis, agreTve pesticidebi-

sa da sxva qimiuri naerTebis saxiT, moxvedril nivTie-

rebaTa gadamuSavebas.  

agroqimikosebis amocana aris niadagis biologiuri 

aqtivobis xelSemwyobi pirobebis Seqmna niadagisa da 

saerTod garemos gaWuWyianebis mniSvnelovnad Semcire-

ba. 

 

 

 

2.9. mcenareTa kvebis perioduloba.  

sakvebi elementebis SeTviseba savegetacio  

sezonis sxvadasxva periodSi 
    

mcenareebSi sakvebi elementebis Sesvla savegetacio 

periodis  ganmavlobaSi – araTanabaria. sasuqebis gamo-

yenebis racionaluri sistemam unda gaiTvaliswinos  es  

araTanabroba da optimalur vadebSi uzrunvelyos mce-

nare kvebis elementebiT. sakveb elementebze moTxovni-
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lebis maqsimumi sxvadasxva periodSi, sxvadasxva mcena-

reebisaTvis  gansxvavebulia. marcvlovnebi, rogorc we-

si, ufro momTxovni arian azotisadmi saasimilacio apa-

ratis formirebisa da reproduqtiuli organoebis war-

moqmnisas. citrusovnebi – yvavilobisa da  nayofwarmoq-

mnis periodSi, Cai – Tanabrad savegetacio periodis  

ganmavlobaSi da ase Semdeg. 

sasoflo-sameurneo  kulturis  kvebis elementebis 

maqsimaluri  SeTvisebis periodebi, gaTvaliswinebuli 

unda iyos moqmedi agroteqnologiiT. asevea  mcenareTa 

moTxovnebi sasuqebis calkeuli saxeobebisadmi. saer-

Tod, mcenareTa moTxovnebi azotiani sasuqebisadmi Zli-

eria maTi intensiuri vegetaturi zrdis  periodSi, xo-

lo fosforiani  da kaliumiani sasuqebisadmi – regene-

raciuli organoebis warmoqmnis periodSi. umetesoba sa-

soflo-sameurneo kulturebis moyvanisas gamoiyeneba  

garda sasuqebis ZiriTadi Setanisa, diferencirebuli 

gamokveba savegetacio sezonis  ganmavlobaSi  ramodeni-

mejer tardeba, gansakuTrebiT azotiani sasuqebiT. 

sakveb elementebze moTxovna mcenareTa mxriv, ic-

vleba aramarto savegetacio periodis ganmavlobaSi, 

aramed dRe-Ramur ciklSic, rac ZiriTadad vlindeba 

mcenareTa gamozrdisas xelovnur sakveb areebze. saer-

Tod mcenareebs gaaCniaT wliuri, sezonuri da dRe-Ra-

muri riTmebi. garda amisa, xSirad  SeiniSneba impulsu-

ri riTmebi – ramodenime saaTidan, ramodenime wamamde – 

xangrZlivobiT. pulsirebuli riTmebi gamovlenilia 

mcenareTa fesvebis elementebis STanTqmiTi da gamoyo-

fis procesebSi. mcenareTa perioduli kvebis saWiroeba 

gansakuTrebiT saWiroa  hidroponikisa da daxuruli 

gruntis pirobebSi. 
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2.10. mcenareTa kvebis  regulirebis meTodebi 
 

mcenareTa qimiuri elementebis Semcveloba meryeobs 

saxeobebis mixedviT. igi ganisazRvreba mcenareTa gene-

tikuri TaviseburebebiT, biosinTezis procesebiT da ma-

Ti funqciebis specifikiT, organoebis  fiziologiuri 

mdgomareobiT. 

mcenareTa vegetaciis gansazRvrul fazebSi saWiroa 

sakvebi elementebis sxvadasxva raodenoba da Tu mTeli  

savegetacio periodis  manZilze  yvela fazaSi mcenares  

miewodeba sakvebi elementebis  optimaluri raodenoba, 

maSin maqsimalurad iqneba damokidebuli mcenaris bio-

logiuri potenciali da miiReba maqsimaluri mosavali. 

amisaTvis saWiroa arsebobdes mcenareTa kvebis diagnos-

tikis meTodebi. 

niadguri da mcenareuli  diagnostikis  meTodebis 

mizania uzrunvelyos  mudmivad kontroli mcenareTa 

zrdis procesSi,  kvebis pirobebis normalur mimdinare-

obaze, rac mcenaris  mier maqsimalurad iqnas gamoyene-

buli niadagisa da sasuqebis sakvebi elementebi. 

kvebis kompleqsuri diagnostika iTvaliswinebs nia-

dagis agroqimiuri analizebis regularul Sesrulebas 

yovelwliurad da agreTve mcenareTa kvebis  operatiu-

li diagnostikas savegetacio sezonis  ganmavlobaSi. 

niadagis diagnostikis meTodebiT miRebuli  monace-

mebi  unda  ganvixiloT  mindvris istoriis, niadaguri 

rukebis, agroqimiuri kartogramebis, cdebis Sedegebis 

da sasuqebis gamoyenebis zonaluri rekomendaciebis Se-

fasebis mixedviT. mcenareTa kvebis koreqciis  mizniT 

Catarebuli samuSaoebi, diagnostikis meTodebis daxma-

rebiT, saWiroa  gaviTvaliswinoT Semdegi momentebi: 

1. mcenareebs axasiaTebT sasicocxlo procesebis ma-

Rali mowesrigebuloba da lokalizacia. 
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2. mcenaris zrdis tempi  da ganviTarebis  fazebis 

dadgoma ganpirobebulia  genetikuri  faqtorebiT. didi 

mniSvneloba aqvs mcenareTa zrdis pirobebs. 

3. kvebis reJimis darRveva, pirvel rigSi aisaxeba ve-

getaciuri  organoebis ganviTarebasa da reproduqtiu-

li  organoebis qimiur Sedgenilobaze. 

4. bevri sakvebi elementi Sedis fermentSi an warmo-

adgenen  inhibitorebsa da aqtivatorebs, amitom maTi uk-

marisoba arRvevs biosinTezis procesebs. 

5. Tu cnobilia elementis funqcia, maSin SesaZlebe-

lia reaqciebis  marTva mcenareSi, maTi dozirebiT. 

6. mxedvelobaSia misaRebi organuli narCenebis ode-

noba niadagSi – maTi mineralizaciiT miiReba naxSirba-

dis dioqsidi, wyali da mineraluri nivTierebebi, rom-

lebic gavlenas  moaxdenen mcenaris uzrunvelyofaze 

sakvebi elementebiT. 

7. mcenareTa kvebis  koreqtireba ukeTes Sedegebs iZ-

leva maTi  ganviTarebis adreul etapebze. 

mcenareuli diagnostika -  mcenareTa uzrunvelyofa 

qimiuri elementebiT saWiroa gakontroldes foTlebisa 

da  fesvebis qimiuri Sedgenilobis analiziT. sxvadas-

xva niadagur-klimaturi zonebisaTvis damuSavebulia sa-

erTo optimaluri parametrebi NPK–s Semcvelobaze 

sxvadasxva kulturebSi. 

mcenareul diagnostikaSi Sedis: vizualuri, qimiuri 

(qsovilebisa da foTlebis) da fiziologiuri meTodebi. 

fiziologiuri diagnostika – es meTodi efuZneba 

mcenareTa morfologiuri niSnebis Secvlas, rac SeiZ-

leba gamowveuli iqnas sakvebi elementebis ukmarisobiT, 

an siWarbiT niadagSi, an sxva subtratSi. misi Sedegebi 

didad aris damokidebuli  damkvirvebel-specialistze. 

mcenaris romelime Sinagani procesebis darRveva aisaxe-

ba  mis garegan Sesaxedaobaze. 
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sasoflo-sameurneo kulturebis, moTxovna kvebis 

elementebze sxvadasxvaa. magaliTad – erTdaimave min-

dorze – Wvavi iZleva karg mosavals, xolo kartofili 

ver izrdeba, radgan niadagSi kaliumis Semcveloba mci-

rea.  im mcenareebs, romlebic garegani SexedulebiT ad-

vilad avlenen romelime elementeis naklebobas an si-

Warbes – uwodeben mcenare indikatorebs. vizualur dak-

virvebas ar sWirdeba raime xelsawyoebi 10-15 wuTis gan-

mavlobaSi SeiZleba Sefasdes mcenareTa kvebis  pirobe-

bis darRveva. vizualuri Sefasebis dros – gansazRvra-

ven: 

-  mcenareTa saerTo mdgomareobas mTel mindorze; 

- mcenareTa masas, simaRles, Reros, muxlebis sig-

rZes, Reros simwifes, foTlebis drekadobas, Sefervas, 

fesvTa sistemis ganviTarebas, bususebis arsebobas. 

 

makroelementebi 

 

azoti – ukmarisobis dros SeiniSneba  vegetatiuri 

zrdis Seferxeba da reproduqtiuli ganviTarebis daC-

qareba, mosavlis Zlieri SemcirebiT. foTlebi xdeba 

Ria-mwvane, Semdegi gayviTlebiT. 

azotis siWarbis dros mcenare – identifikatorad 

gamodgeba kitri, ukmarisobis dros – simindi, kartofi-

li, am dros TandaTanobiT mcirdeba mcenaris mier nax-

Sirbadis dioqsidis SeTviseba, mcirdeba cilis Semcve-

loba, xolo naxSirwylebis Semcveloba – izrdeba. da-

berebis procesi midis nela. 

azotiT SimSiloba advilad aris  gamosworebuli, 

sasuqis Sesabamis doziT SetaniT. 

azotiani sasuqebis maRali dozebis gamoyeneba iw-

vevs savegetacio  periodis gagrZelebas da vegetaciis 

zrdis gaZlierebas azotis didi siWarbis dros SesaZ-

lebelia zrdis mTliani SeCereba an mcenaris daRupva. 
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azotis  siWarbis dros xdeba farTo, wvniani FfoT-

lebis formireba mwvane an  lurj-mwvanemde feris, iz-

rdeba mcenaris  masa, reproduqtiuli organoebi viTar-

deba cudad, produqcia cudad inaxeba. 

fosfori – fosforis ukmarisobis dros ecema tri-

karbonis mJavebis aqtivoba  da cilebis sinTezi. grov-

deba aracilovani azotiani SenaerTebi, mcirdeba saxa-

meblis sinTezi da Zlierdeba Saqrebis dagroveba, iz-

rdeba antocinis odenoba.  xolo didi siWarbis dros – 

neldeba Saqrebis warmoqmna. 

fosforis ukmarisoba iwvevs ujredis  dayofas Se-

nelebas  da mkveTrad neldeba mcenaris zrda. foTlebi 

xdeba muqi-mwvane, Semdeg wiTldeba, ufro adre  es em-

Cneva Zvel foTlebs. axali  foTlebi wvrilebia, yvavi-

lebi wvrilebia, citrusebSi xdeba  nayofebis adre Ca-

mocvena. 

fosforis ukmarisobis niSnebis gansazRvra Znelia, 

gansakuTrebiT mexileobaSi. azotis maRali dozebis ga-

moyenebisas izrdeba, fosforze moTxovnileba.. 

fosfrois siWarbe, gansakuTrebiT daxurul grun-

tSi, iwvevs mcenareTa adre daberebas, foTlebis gayviT-

lebiT da Zveli foTlebis CamocveniT, iwvevs agreTve 

reproduqtiuli ganviTarebaze adre gadasvlas. fosfo-

ris maRali dozebis  gamoyenebisas SeiniSneba kaliumis 

nakleboba, aseve  mikroelementebis (TuTia, rkina, bori, 

spilenZi, manganumis) nakleboba. mcirdeba  aluminisa da 

mZime metalebis Seswavla. 

kaliumi – kaliumis nakleboba aRiniSneba msubuq ni-

adagebze, kaliumis SeTviseba Zneldeba niadagebis ga-

moSrobisas. kaliumis ukmarisoba SeiZleba gamowveuli 

iyos agreTve misi antagonisturi TvisebebiT Ca2+ da 
NH+

4–s mimarT. kaliumis ukmarisobis dros mimdinareobs 

Rrma  daRrvebi nivTierebaTa  cvlaSi da maT stuqtu-

rebSi,  kaliumis gavleniT  biologiur  koloidebze 
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da fermentul reaqciebze. Zlirdeba  hidrolizis pro-

cesebi, grovdeba C  da N  dabalmolekuluri SenaerTe-

bi,  ujredebis kedlebi Txeldeba, izrdeba wylis dana-

kargebi da  mcirdeba misi moxmareba. 

kaliumis ukmarisobis pirveli niSania mcenareTa 

zrdis Seneleba, foTlebi ganaTebis gaZlierebisas  

Wkneba. kaliumis Zlieri ukmarisobis dros foTlebi 

xdeba jamisebri an  gumbaTisebri. foTlebis kideebze  

warmoimneba wertilovani nekrozebi, romlebic Semdeg  

gaerTiandebian da qmnian  yavisfer  nawilebs. kaliumis 

siWarbe praqtikaSi  iSviaTad aris. misi siWarbiT SeiZ-

leba gamowveuli iyos Ca da Mg –is ukmarisoba, mcirde-
ba mikroelementebiss B, Zn, Mn  da amoniumis  NH4-is mox-

mareba. 

kalciumi - aucilebelia, pirvel rigSi, mcenareuli  

organizmis struqturuli da fiziologiuri stabilu-

robisaTvis. kalciumi  monawileobs ujredul dayofa-

Si, ujredebis kedlebis SeqmnaSi da meristemis ujrede-

bis dagrZelebaSi Reroebsa da fesvebSi kalciumis  uk-

marisobis SemTxvevaSi  izrdeba fenoluri SenaerTebis 

sinTezi. 

kalciumis ukmarisoba adidebs membranebis gavlado-

bas, rasac mosdevs ionebis gamosvla  ujredidan, xolo 

SemdgomSi iRrveva birTvis struqtura, mcirdeba qromo-

somebis stabiluroba. gansakuTrebiT mniSvnelovania 

kalciumi  meristemuli qsovilisaTvis da fito hormo-

nebis mizanmimarTuli moqmedebisaTvis. mcenareTa saxeo-

bebi da jiSebi mniSvnelovnad gansaxvavdebian kalcium-

ze moTxovniT. mcenareTa kalciumiT kvebis darRveva iw-

vevs araparazitul daavadebebs. kalciumi grovdeba  ve-

getatur organoebSi  da mcire odenobiT nayofebSi.  

mcenareTa kalciumiT da boriT kvebaSi aris mWidro 

funqcionaluri kavSiri. maTi ukmarisobiT gamowveuli 

niSnebi Zalian hgavs erTmaneTs da iZnelebs diagnozs.  
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kalciumis maRali koncentraciebi, antagonizmis ga-

mo, amcirebs mcenareSi sxva  kaTionebis Sesvlas, rac  

gansakuTrebiT mniSvnelovania niadagSi mZime metalebis 

arsebobisas. kalciumi monawileobs azotis transporti-

rebaSi NO2
-
 nitritis saxiT, amitom kalciumis ukmari-

sobis dros xdeba Sualeduri produqciis dagroveba, 

kalciumi, magniumTan da manganumTan aqtivirebas uwevs 

20-mde fermentul sistemas. kalciumis ukmarisobiT, Re-

ros fesvis, yvavilebis da nayofebis  meristemuli  sis-

temis muSaoba ferxdeba. Zveli foTlebi jer iZenen muq-

mwvane Sefervas, Semdeg yviTldebian da cvivian, fesvebi 

rCeba mokleebi, iReben yavisfer Sefervas da iRupebian. 

yvelaze maRla ganlagebul axalgazrda foTlebs, da-

sawyisSi uTeTrdeba wvero da  kideebi. 

niadagSi kalciumis siWarbe iSviaTad gvxvdeba, es 

SeiZleba moxdes mokirianebis arasworad Catarebisas. 

rogorc wesi kalciumis siWarbis dros aRiniSneba K, B, 
Mn, Zn da Cu, zogjer magniumis ukmarisoba SeiZleba ag-

reTve Cl da SO4 ionebis siWarbe. 
magniumi -  Sedis qlorofilis SemadgenlobaSi 15-

20%-mde. mTel mcenareSi arsebuli magniumebidan iRebs 

monawileobas CO2 - fiqsaciaSi. magniumi dadebiT moqme-

debas axdens agreTve sxva pigmentebis sinTezze da 300 –

mde fermentuli reaqciebis mimdinareobaze. magniumis 

dadebiTi moqmedeba aRiniSneba misi TvisebebiT – war-

moqmnas xelatebi organul SenaerTebTan. nivTierebaTa 

cvlis TiTqmis yvela procesebi ujredSi, romelic  

fosforilirebasTan aris kavSirSi, monawileobs magniu-

mi, meore mniSvnelovani funqcia magniumisa aris –ujre-

dis membranis stabilizireba. kaliumsa da kalciumTan 

erTad, magniumi gavlenas axdens protoplazmis bmulo-

baze da specifikurad moqmedebs fermentebis  moqmedeba-

ze da wylis Semcvelobaze. 
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mcenareTa kalciumiT uzrunvelyofa adidebs magniu-

mis Semcvelobas TeslebSi da nayofebSi, magram kaliu-

mis maRali dozebiT gamoyenebisas, magniumis Sesvla 

mcenareSi – mcirdeba. magniumis ukmarisoba aRiniSneba 

bevri tipis niadagebze, pirvel rigSi mJave reaqciis 

mqone niadagebze. agreTve silnar da msubuq niadagebze, 

aseve mokirianebul niadagebze Ca da Mg antagonizmis 
gamo. Aantagonizmebi aRiniSneba agreTve H, K, NH4, Ca da 
Mn ionebTan. magniumis ukmarisobiT pirvel rigSi iCag-

rebian – kartofili, vazi.  

magniumis ukmarisobis dros mcenareSi misi gadaad-

gileba Zveli foTlebidan axal foTlebSi.  janmrTel 

mcenareebs magniumis Semcveloba meti aqvs  Zvel foT-

lebSi, vidre axalgazrda foTlebSi. roca iwyeba magni-

umis ukmarisoba, qveda foTlebSi Cndeba ZarRvisebri 

qlorozi, Semdeg Cndeba yavisferi an muqi yavisferi 

nekrozebi. am dros kartofilSi mcirdeba saxameblis 

dagroveba. 

magniumis ukmarisobisas mcirdeba mcenaris foTleb-

Si da nayofebSi fosforis Semcveloba, SemdgomSi izR-

udeba TiTqmis yvela sasicocxlo procesebi. 

 

mikroelementebi 

 

bori -  mcenareebSi boris ukmarisobisas aRiniSneba 

mniSvnelovani darRvevebi nukleinis mJavebis, cilebisa 

da naxSirwylebis cvlaSi, sunTqvisa da fotosinTezis 

procesebSi, agreTve  fotohormonebis SemcvelobaSi. 

boris ukmarisobis niSnebi vlindeba yvelaze ufro 

axalgazrda foTlebze mozardi ylortebis wveroebze 

da fesvebis daboloebebze. Zvel foTlebSi, boris Sem-

cveloba  yovelTvis ufro maRalia. boris ukmarisobis 

dros mcenareebs uCndeba qlorozi, axalgazrda ylor-
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tebis wveroebis, aseve axalgazrda  foTlebsac, wveroe-

bis gayviTleba da Semdeg gamuqeba. 

boris siWarbis dros foTlebis kideebi  TeTrdeba, 

Semdeg gamuqdeba, SeiZleba gaCndes wertilovani qlo-

rozi, pirvel rigSi es niSnebi Cndeba  Zvel foTlebze. 

xSirad es niSnebi emTxveva kaliumis ukmarisobis niS-

nebs. boris ukmarisoba gansakuTrebiT vlindeba citru-

sovnebSi, kitrSi da sxva 

molibdeni – molibdenis ukmarisobis dros foTle-

bis Seferva xdeba naTeli, gansakuTrebiT ZarRvebis gas-

wvriv, romelic Camogavs azotis ukmarisobis niSnebs. 

molibdenis siWarbe iwvevs mcenaris Zlier dakninebas.. 

spilenZi – niadagSi spilenZis akumulireba xdeba 

organo-mineraluri kompleqsebis saxiT da nawilobriv 

gacvliT mdgomareobaSi. spilenZis SeTviseba Zneldeba 

mJavianobis Semcirebis kvalobaze pH 5,5–6,0-mde. spilen-

Zis ukmarisoba igrZnoba msubuq niadagebze da Waobian 

niadagebSi. 

spilenZis ukmarisobis dros foTlebis wveroebi 

TeTrdeba da bolos xmeba. spilenZis didi siWarbis 

dros niadagSi iqmneba TuTiis ukmarisoba. spilenZis uk-

marisoba an siWarbe pirvel rigSi vlindeba axalgazrda 

foTlebze. 

rkina – mcenareTa rkiniT SimSili gvxvdeba kalciu-

miT mdidar niadagebze, romelTa ares reaqcia – tutea, 

magram SeiZleba adgili hqondes mJave reaqciis mqone ni-

adagebSic, romlebic bevr magniums Seicaven. mcenare 

rkinas iTvisebs mTeli vegetaciis manZilze. 

rkinis ukmarisoba moqmedebs axalgazrda foTlebze 

da Zalian didi  ukmarisobis dros Zvel foTlebzec 

SeimCneva. jer foTlebi xdeba Ria_mwvane feris, Semdeg 

gayviTldeba da kargavs fers, ZarRvebi rCeba mwvane. 

rkinis siWarbis dros, rac iSviaTad gvxvdeba, foTlebi 

iReben muq-mwvane an lurj-mwvane Sefervas. rkinis ukma-
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risobis niSnebi xSirad emTxveva fosforis ukmarisobis 

niSnebs, gansakuTrebiT pH–is dabali maCveneblis dros. 

manganumi – niadagSi manganumi gavrcelebulia humu-

sovan fenaSi da lamis fraqciaSi. mJave reaqciis mqone 

niadagebSi igi imyofeba Znelad moZrav orvalentian 

formaSi. misi moZraoba izrdeba niadagSi amoniumis 

fosforis sasuqebis Setanisas. manganumis ukmarisobis 

dros Cndeba wertilovani qlorozebi, romelic Semdeg-

Si gadadis  nekrozebSi- axalgazrda foTlebze, xolo  

siWarbis dros – Zvel foTlebze. manganumis SimSili 

damaxasiaTebelia kartofilisaTvis, simindisaTvis da 

citrusovani kulturebisaTvis. manganumis siWarbes nia-

dagSi advilad iSoreben mokirianebis CatarebiT. 

TuTia – TuTiis ukmarisobis dros neldba zrda, 

SeiniSneba foTlebis asimetria, foTlis firfitis daW-

muWvna, ZarRvebSorisi qlorozi. TuTiis ukmarisobisad-

mi gansakuTrebiT mgrZnobiareni arian citrusovanebi, 

simindi, soia, lobio, kartofili. 

mcenareebi TuTias SimSils grZnoben neitralur da 

susti – tute reaqciis mqone niadagebze TuTiis siWarbe 

iSviaTad gvxvdeba.  

 

qimiuri diagnostika 

 

 foTlis diagnoqtikis meTodi efuZneba imas, rom  

kvebis  reJimis yovelgvari Secvlisas, icvleba foTle-

bis Sedgeniloba. sxvadasxva mcenareebisaTvis damuSave-

bulia kvebis elementebis Semcvelobis optimaluri kon-

centraciebi, romlis drosac sasoflo-sameurneo kul-

turebi iZlevian maqsimalur mosavals. 

am meTodis sizuste sasuqebze moTxovnis gamosavle-

nad ufro metia, vidre niadagis analizebi. magram es me-

Todebi, iseve rogorc vizualuri dakvirveba iZleva co-

taTi dagvianebul informacias. 
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qsovilis diagnostika 

 

mcenaris qsovilebSi an maT gamonawurSi, isazRvreba 

araorganuli naerTebi, nitratebis, fosforis, sulfa-

tebis, kaliumis, magniumis da sxva. es meTodi uzrun-

velyofs swrafad Sesruldes mcenaris kvebis kontro-

li da tardeba savele  portartuli xelsawyoebiT – 

gadasatani laboratoria (Тканевая  диагностика) romlis 

daxmarebiT isazRvreba mcenaris qsovilebSi mineraluri 

kvebis elementebis Semcveloba. rogorc  mindvrSi, ise 

laboratoriaSi. mas iyeneben nitratebis, fosforis, ka-

liumis gansasazRvravad axal aRebul, nedl mcenareul 

nimuSebSi v.  cerlingis meTodiT. 

aseTive daniSnulebisaa gadasatani eqspres-labora-

toria da mindvris CanTa, k. magnickis meTodiT samuSaod. 
azotiT kvebis diagnostikisaTvis iyeneben agreTve 

indikatorul qaRalds - ,,indami”. unda aRiniSnos, rom 

elementebiT uzrunvelyofis gansazRvris meTodi mcena-

reTa qsovilebis ganaWerze, naklebi sizustisaa vidre  

foTlebSi an gamonawurSi gansazRvra. 

 

foTlis diagnostika 

 

aseTi analizebi tardeba an mTliani mcenaris foT-

lebis qimiuri Sedgenilobis saerTo analizebiT, an 

mcenaris calkeuli organosaTvis. miRebul Sedegebs 

adareben Sesabamis cxrilebs da sazRvraven mineraluri 

kvebis elementebiT uzrunvelyofas. mcenareuli nimuSe-

bi aiReba Sesabamis fenofazaSi sanimuSo mcenaredan. 

axalgazrda mcenareebis, nergebis an ylortebis anali-

zi tardeba mTlian mcenareul masaze. diagnostikis es 

meTodi efeqturia mcenareTa ganviTarebis adreul fa-

zebSi. 

cerlingis meTodiT eqspres-analizis Catarebisas 

adgenen Sereul nimuSebs 10-20 mcenarisagan qimiuri ana-
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lizebis Casatareblad gamoyeneba saerTod miRebuli 

laboratoriuli meTodebiT. 

ukanasknel wlebSi yuradRebas ipyrobs amerikis Se-

erTebuli StatebSi damuSavebuli  diagnostikisa da 

rekomendaciebis integrirebuli sistemebi (DBIS). aseTi-

ve integrirebuli diagnostikuri sistema damuSavda ru-

seTSi, moskovis v. dokuCevis saxelobis niadagebis in-

stitutebSi (ИСОД).  
 

funqcionaluri diagnostika 

 

mcenaris mier sxvadasxva elementebis STanTqma  yo-

velTvis ar xdeba maTi mcenaris kvebis saWiroebisaTvis 

gamoyeneba. es ZiriTadi faqtia, romelic zRudavs ana-

lizis qimiuri meTodebis gamoyenebas elementebis saer-

To raodenobis gansazRvriT. garda amisa, romelime 

elementis siWarbes an ukmarisoba SeuZlia daarRvios 

mcenaris mier sxva elementebis SeTviseba. ukanasknel 

dromde, mkvlevarebis umetesoba TavianT muSaobaSi iye-

neben qimiur meTodebs, ukeTes SemTxvevaSi – elemente-

bis Sefardeba mcenareSi an sakveb xsnarSi. 

bolo dros dRis wesrigSi dadga diagnostikis 

funqcionaluri meTodebis damuSavebis sakiTxi, rome-

lic gansazRvravs ara mxolod ama Tu im elementis Sem-

cvelobas mcenareSi, aramed masze mcenaris moTxovnile-

bas. 

s. pleSkovma da b. iagodinma daamuSaves mcenaris 

kvebis diagnostikis meTodi, qloroplastebis fotomet-

ruli aqtiurobis gansazRvriT. meTodi emyareba Semdeg 

princips – iReben mcenareebis foTlebis saSualo ni-

muSs, moamzadeben qloroplastebis suspenzias da Sem-

deg atareben igive analizs sakvlev nimuSSi kvebis ele-

metebis damatebiT. qloroplastebis suspenziis aqtiu-

robis amaRlebiT - kontrolTan SedarebiT (elemetebis 

daumateblad) – keTdeba daskvna elementis ukmarisobis 
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Sesaxeb. Tu aqtiuroba mcirdeba – siWarbis Sesaxeb. me-

Todi saSualebas iZleva 40-50 wuTis ganmavlobaSi gani-

sazRvros mcenareTa moTxovnileba 12-15 makro da mikro-

elementebze da keTdeba rekomendacia mcenareTa fesvo-

vani da fesvgareSe gamokvebisaTvis. es meTodi gamoiyene-

ba  80-ze met sasaTbure meurneobaSi, maT Soris mosko-

vis olqis ara sasaTbure meurneobaSi. 
amrigad, funqcionaluri diagnostika saSualebas iZ-

leva operatiulad SevafasoT elementebis urTierTqme-

deba  da gakeTdes rekomendaciebi mcenareTa zrdis teq-

nologiebis Sesacvlelad. 
 
 
sakontrolo kiTxvebi: 

 rogoria wylisa da mSrali nivTierebebis Semcvelobis 

intervali mcenareTa sxvadasxva jgufebisaTvis? 

 risgan Sedgeba mcenaris mSrali nivTiereba? 

 daasaxeleT wylis ZiriTadi funqciebi? 

 daasaxeleT cilebis, cximebis, naxSirwylebis da 

wylis Semcvelobis intervalebi sxvadasxva mcenarebSi. 

 daasaxeleT mcenareuli cilebis Sedgeniloba. ra aris 

nedli proteini? 

 CamoTvaleT ZiriTadi naxSirwylebi da maTi funqciebi? 

 rogoria mSrali nivTierebebis elementaruli Sedgeni-

loba? 

 ra aris  organogenuri da nacris elementebi? 

 ra aris makro da mikroelementebi? 

 ra aris aucilebeli da pirobiTad aucilebeli ele-

mentebi mcenareTaTvis? 

 axseniT elementebis gamotana – biologiuri da same-

urneo. 

 ra aris mcenareTa  haerovani kveba? 

 ra aris aqtiuri da pasiuri STanTqma? 

 ra aris SerCeviTi STanTqma? 

 ra aris vizualuri diagnostika? 
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Tavi 3. niadagis Tvisebebis mniSvneloba 
mcenaris kvebisa da sasuqebis  

gamoyenebisaTvis 
     

niadagi - kacobriobis keTildReobis materialuri 

wyaroa da bunebis udidesi saCuqaria. niadagis nayofie-

reba - safuZvelia maRalproduqtiuli miwaTmoqmedebisa 

maRali da myari mosavllis misaRebad. niadagis nayofi-

erebis mniSvnelovan maCvenebels warmoadgens  niadagSi 

sakmao odenobiT mcenareebisaTvis saWiro biogenuri 

elementebis maragis arseboba, romlebic imyofebian sa-

soflo_sameurneo kulturebisaTvis SesaTvisebel for-

maSi. 

niadagis mniSvnelovan Tvisebas warmoadgens misi 

STanTqmiTi unarianoba. STanTqas da Seikavos myari, 

Txevadi da airisebri nivTierebebi, STanTqmis unariano-

bis saSualebiT, niadagebSi sakvebi elementebi arian 

mcenareTaTvis SesaTvisebel formaSi da ar Cairicxebi-

an niadagidan. 

nayofieri niadagebis mniSvnelovani Tvisebaa_ maTi 

biologiuri aqtivoba, rac warmoadgens niadagSi mimdi-

nare biologiuri procesebis maxasiaTebels. 

mcenareTa zrdisa da ganviTarebisaTvis optimaluri 

pirobebis Sesaqmnelad didi mniSvneloba aqvs niadagis 

fizikuri, qimiuri da biologiuri Tvisebebs. niadagis 

bunebrivi nayofierebis gasadideblad niadagSi Setani-

li sasuqebi ganicdian Rrma gardaqmnebs, SeaqvT mcena-

reTaTvis saWiro kvebis elementebi, adideben niadagSi  

biogenuri elementebis Semcvelobas, erTvebian nivTiere-

baTa mcire brunvaSi. agroqimiis niadagze gavlenis sru-

li gagebisaTvis da niadagis Tvisebebis Sesacnobad, sa-

Wiroa ganvixiloT niadagis ZiriTadi Semadgeneli nawi-

lebi. 
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3.1. niadagis mineraluri nawili 
 

mineraluri nawili warmoadgenilia sxvadasxva zo-

mis pirveladi da meoradi mineralebis nawilakebiT, 

amorfuli  SeanerTebiT da marilebiT. niadagis granu-

lometruli Sedgeniloba gavlenas axdens niadagis qimi-

ur, fizikur da fizikur_qimiur Tvisebebze. 

silian niadagebSi sWarbobs pirveladi mineralebis 

masa. Tixnari niadagebi Sedgeba pirveladi da meoradi 

mineralebis naerTebisagan, xolo Tixnari niadagebi - 

umTavresad meoradi mineralebisagan kvarcis minareveb-

Tan erTad.  

mineralebis dayofa – pirobiTia, radgan meoradi mi-

neralebi pirveladi mineralebis gamofitvis produqte-

bia hidratebis, erTnaxevari Jangeulebis, silicium mJa-

vas koloiduri xsnarebis saxiT da sxva. 

qimiuri agebulebis mixedviT, mineralebi iyofian - 

silikatebad da alumosilikatebad. silikatebidan – 

yvela niadagebSi, silisa da mtvris fraqciebSi (>60%) 

sWarbobs – kvarci SiO2, alumosilikatebi niadagebSi 

warmodgenilia pirveladi mineralebiT – mindvris Spa-

tiT da qarsiT. da meoradi mineralebiT –kaoliniti, 

montmoriloniti, hidroqarsebi, isini lamis fraqciaSi 

da koloidebSia. mindvris Spatebi da qarsebi, gamofit-

vis Sedegad, kaliumis, kalciumis, magniumis, rkinis da 

sxva elementebis wyaroa mcenareTa kvebaSi. meoradi mi-

neralebidan yvelaze ufro gavrcelebulia - kaoliniti 

– Al(OH)8
.(Si4O10).4H2O eseni orfenovani_furclovani 

struqturis mqonea. samfenovani struqturiT, yvelaze 

ufro gavrcelebulia _ montmoriloniti _ 

Mg(OH)4
.(Si4O8).(OH)2 

.H2O maRaldispersiulia. 

niadagis mineraluri nawili amorfuli nivTierebebi 

saliciumis hidroqsiliT _ SiO. nH2O; aluminis _  Al2O. 
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nH2O da rkinis - Fe8O3
. nH2O. isini ZiriTadad koloidur 

fraqciaSia, niadagi Seicavs mcenareTa kvebis uSualo 

wyaroebs _ mineraluri marilebi, karbonatebi, sulfa-

tebi, nitratebi, qloridebi, kalciumis, magniumis, kali-

umis, natriumis, rkinis, aluminis, manganumis fosfatebi. 

amaTi umetesoba wyalSi kargad xsnadia, magram isini 

mcirea niadagSi. Znelad xsnadia – kaliumis da magniu-

mis karbonatebi, kaliumis sulfatiT. fosfatis uxsnadi 

marilebi _ kaliumis, magniumis, rkinis da aluminis – 

yvela niadagebSi gvxvdeba.  

dispersiulobis gadidebiT siliciumis niadagSi 

Semcveloba mcirdeba, xolo  izrdeba yvela sxva ele-

mentebis Semcveloba, maT Soris azotis, romelic humu-

sis SemadgenlobaSia. isini Tavmoyrilia yvelaze ufro 

dispersiul fraqciebSi, maSasadame – niadagis koloi-

duri da lamis fraqciebi _  sakvebi elementebis Ziri-

Tadi wyaroa mcenareTaTvis. amave dros es fraqciebi ni-

adagis yvelaze ufro aqtiuri nawilia da ganapirobebs 

kaTonur_anionur moculobas da molekularul gac-

vlas, struqturwarmoqmnasa da buferobas maTi mcenare-

ebTan, biotasTan, sasuqebTan da meliorantebTan urTi-

erTqmedebisas. 

  

 

 

3.2 niadagis organuli nawili 
 

niadagis organuli nawili iyofa or jgufad:  

1. humusi-Tavisufali da SekavSirebuli fulivomJa-

vasTan,  huminis mJavebi da humatebi.  

2. ara humoficirebuli, labiluri, organuli nivTi-

erebebi – mcenareTa dauSleli nawilebi, cxovelTa da 

mikroorganizmebis narCenebi. – saxamebeli, cilebi, her-

picidebi, organuli da aminomJavebi, fisebi, aldehidebi, 
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poliuronebis mJavebi, pronolivinolebi, mTrimlavi niv-

Tierebebi, lignini, hitini da sxva. 

humusovani nivTierebebi Seadgenen niadagis organul 

nivTierebaTa saerTo Semcvelobis 80-90%. maT Semcvelo-

baze da Sedgenilobaze damokidebulia sahaero tempera-

turuli reJimi, wylovan_fizikuri Tvisebebi, STanTqmi-

Ti unarianoba, niadagis buferoba, sakvebi elementebis 

saerTo da moZravi maragebi, agreTve yvela elementebis 

gardaqmnebi da gadaadgileba. humusis moZravi sakvebi 

elementebi uSualod monawileoben mcenareTa kvebaSi. 

humusi iyofa nivTierebaTa sam jgufad: huminis mJa-

vebi, fulvo mJavebi da huminebi.  

huminis mJavebi Seicaven 52_58% naxSirbads, 34_39% 

Jangbads, 3,3_4,8%_ wyalbads da 3,6-4,1% azots. TiToeul 

molekulaSia 4_karboqsilis (COOH), 3_6 fenoluri 

(OH), pirveladi da meoradi spirtovani (OH) da agreTve 

metoqsiduri (OCH)  da karbonilis (CO) jgufebi. bevri 

funqcionaruli jgufebis arseboba ganapirobebs huminis 

mJavebis aqtiur monawileobas ionebis STanTqmis proce-

sebSi da marilebTan, amorful nivTierebebTan da mine-

ralebTan SenaerTebis Seqmnisas.  

fulvomJavebi _ Seicaven nakleb naxSirbads da 

azots, magram met Jangbads vidre huminis mJavebi, aqvs 

ufro ubralo agebuleba, magram igive funqcionaluri 

Jgufebi da SeuZliaT urTierTqmedeba iseTive Senaer-

TebTan, rogoricaa, rkinasTan, aluminTan da huminos 

mJavebTan. fulivo mJavebi ufro moZravia, maTi moleku-

lebis azotiani SenaerTebi ufro advilad ganicdis 

hidrolizs vidre huminis mJavebi.  

humini _ warmdgenilia huminis mJavasTan da fulivo 

mJavebis rTuli eTerebis kompleqsis saxiT, romlebic 

mtkiced aris dakavSirbuli niadagis mineralebsa da 

sxva nivTierebebTan, rac ganapirobebs mis maRal mdgra-

dobas qimiur da  mikrobiologiur daSlisadmi. huminebi 
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praqtikulad ar SeiZleba iyvnen sakvebi elementebis 

wyaro uSualod mcenareTaTvis, magram bevri funqciona-

luri jgufebis arsebobis gamo, mcenareTaTvis saWiro 

sakvebi elementebi damagrebuli aqvT. isini gavlenas ax-

denen niadagebis STanTqmis  moculobaze, buferobaze, 

sakvebi elementebis gadaadgilebasa da  gardaqmnaze. 

humusovani nivTierebebs gaaCnia didi winaaRmdego-

bis unari daSlasa da mineralizaciisadmi. magram Tu 

niadagebi didi xniT aris eqsplataciaSi da cota sasu-

qebi Sedis, isini mainc nela iSleba. aseTi eqsplataci-

sas 30_50 weli, humusis Semcveloba SeiZleba  ganaxev-

rdes kidec. niadagSi mimdinareobs aramarto humusis 

daSla, aramed misi Seqmnac, mcenareuli narCenebis bi-

ots, maTi daSlis produqtebis da “Zveli” humusis xar-

jze. 

humusis umniSvnelovanesi Tviseba aris  misi koloi-

duroba da gaaCnia anionebis da kaTionebis STanTqmis 

maRali aqtivoba. 

 ara humuficirebuli nivTierebebi. Seadgenen  niada-

gis organuli nivTierebebis saerTo maragis 10_20%_s. 

isini warmoadgenen sakvebi nivTierebebis wyaros mcena-

reebisa da biotisaTvis. isini gavlenas axdenen niadagi-

sa da sasuqebis sakvebi elementebis transformaciaze 

da gadayavT zogierT mcearisaTvis miuwvdomeli formis 

elementebi SesaTvisebel formaSi. 

niadagSi arsebuli organuli narCenebis mTliani ma-

sa, mTlianad ar ganicdis mineralizacias. maTi 10_30% 

monawileobs TviTon humusis warmoqmnaSi, danarCeni ga-

danawildeba sxvadasxva  SenaerTebSi da warmonaqmnebSi. 

organuli nivTierebebis ukmarisoba SesamCnevad auare-

sebs kvebis reJims yvela cocxali organizmebisaTvis. 
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3.3. niadagis STanTqmiTi unarianoba 
 

1. biologiuri STanTqma ganpirobebulia niadagSi  

cocxali orgaizmebis arsebobiT. esenia_mcenareebi, mwe-

rebi, mikro organizmebi, Wiayelebi da sxva, romlebic 

niadagis xsnaridan da haeridan SerCeviT STanTqaven 

sakvebi elementebs, gadahyavT isini sxvadasxva Senaer-

TebSi, amiT xels uSlian maT niadagidan gankargvas da 

amdidreben niadags organuli nivTierebebiT. 

mikroorganizmebi moixmaren organul nivTierebebs 

sakvebisa da energetikuli masalis saxiT, sakvebi ele-

mentebi gadahyavT mineralur formaSi, xolo maTi gan-

sazRvrul nawils iTviseben TviTon. niadagSi Setanili 

sasuqis garkveuli nawili moixmareba maT  mier, amasTan 

erTad mikroorganizmebi_aminofikatorebi, azotfiqsato-

rebi, fosforo da gogird baqteriebi, mniSvnelovnad 

aumjobeseben mcenareTa kvebas da gavlenas axdenen sa-

suqebis transformaciaze. biologiuri STanTqma gansa-

kuTrebiT mniSvnelovania mcenareTa azotiT kvebaSi da 

azotiani sasuqebis gardaqmnaSi niadagSi. 

azotfiqsatorebi _ am mikroorganizmebs gadahyavT 

atmosfero Tavisufali molekuluri azoti, mcenare-

TaTvis SesaTvisebel formaSi. parkosan mcenareTa fes-

vebis koJrebSi cxovroben da amdidreben niadags azo-

tiT.   

nitrifiqatorebi _ isini Jangaven azotis amoniumis 

formas da gadahyavT igi nitratul formaSi – xolo 

rasac es baqteriebi ver moaswreben SeTvisebas mcenaree-

bi  da mikroorganizmebi, SeiZleba daikargos niadagSi 

CarecxviT da denitrifikaciis procesis Sedegad, rad-

gan niadagSi nitratebisa da qloridebis STanTqma ar 

xdeba. erTvalentovani anionebi qlori, nitrati, nitri-

ti ar STainTqmeba imitom, rom ar warmoqmnian uxsnad 

naerTebs niadagis xsnaris kaTionebTan da meore niada-
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gis koloidebs da am anionebs aqvT erTnairi muxti. 

Mxolod Zlier mJave reaqciis pirobebSi SeiZleba da-

vakvirdeT erTvalentovani anionebis umniSvnelo STan-

Tqmas. aseT Zlier mJave pirobebSi xdeba koloidebSi 

muxtebis cvla da isini xdebian dadebiTad damuxtuli 

da izidaven anionebs (n. gorbunov 1978). biologouri 

STanTqmis intensioba damokidebulia temperaturis, 

wylovan_haerovani  reJimis, garemos organuli nivTie-

rebis raodenobis da xarisxisagan niadagSi.  

2. meqanikuri STanTqma. igi ganpirobebulia niadagis 

forianobiT, misi unariT Seakavos myari nawilebi haeri-

dan da niadagSi gamaval wylidan. aseTi STanTqmis mo-

culoba damokidebulia niadagis granulometrul Se-

madgenlobaze, struqturianobaze da mis Senebaze. aseTi 

STanTqmis Sedegad niadagis zeda horizontebSi Senar-

Cundeba mniSvnelovani koloduri da winakoloduri 

fraqciebi. mikroorganizmebi da wvrilad daqucmacebu-

li wyalSi uxsnadi sasuqebi, rogoricaa _fosforitis 

fqvili, precipiptati, fosfat_Slaki da meliorantebi--

kiri, dolomitis fqvili da sxva. 

3. fizikuri STanTqma. es aris niadagis Tviseba 

STanTas, an ukuagdos sxvadasxva nivTierebebis moleku-

lebi koliduri da wina koliduri dispersiuli nawi-

lakebis saSualebiT. Tu nivTierebis molekulebi moizi-

debian nawilakebis mier ufro Zlierad, vidre isini 

wylis molekulebis mier, maSin nawilakis zedapirze iq-

neba afski, sadac am nivTierebebis konkurencia ufro 

maRalia, vidre niadagis xsnarSi. es dadebiTi STanTqma 

damaxasiTebelia ZiriTadad, organuli nivTierebebis mo-

lekulebisaTvis (spirtebi, mJaveebi, fuZeebi, maRalmo-

lekuluri naerTebi). mineraluri mJavebi da wyalSi 

xsnadi marilebi fizikurad uaryofiTad STainTqmeba e.i. 

ukuigdeba niadagis mier. 
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fizikur STanTqmas didi mniSvneloba aqvs iseTi sa-

suqebis racionaluri gamoyenebisaTvis, romlebic Seica-

ven nitratebs da qloridebs. sasuqebis Setana moxdeba 

SemodgomiT da gazafxulamde qlori Cairecxeba. nitra-

tebis SemTxvevaSi es xerxi ekonomiurad da ekologiu-

rad araxelsayrelia. amitom maT gazafxulze Seitanen 

niadagSi, maTi sruli SeTvisebis gaangariSebiT. fiziku-

ri STanTqmiT unarianobas aqvs ekologiuri mniSvnelo-

ba – pesticidebis, airebis, anaorTqli masebis adsor-

bcia niadagis mier uvnebelyofs maT gavlenas mcenareze 

da garemoze.  

4. qimiur STanTqma _ mas kidev sxvanairad uwodeben 

qemosorbcias am saxiT STanTqmis ZiriTad monawileoben 

anionebi, ris Sedegad warmoiqmnebian Zneladxsnadi Sena-

erTebi, Txevadi, myari da airovani komponentebis  urTe-

reTqmedebis Sedegad. Qqimiuri STanTqma niadagSi damou-

kidebelia anonebis mier uxsnadi an Znelad xsnadi naer-

Tebis Seqmnis unarze. naxSirmJavas anioni (CO3
2-) da go-

girdmJavas anioni (SO4
2-
), Ca2+

 da Mg2+
  kaTionebTan qmni-

an Znelad xsnad naerTebs. 

fosformJavas anionebi_H2PO4-, HPO4
2-
 qmnian kalcium-

Tan da magniumTan _CaHPO4 da Ca3(PO4)2
   xolo  aluminTan 

da rkinasTan  FePO4,  AlPO4 – fosfatebs. axladwarmodgeni-

li  rkinis, aluminisa da kalciumis fosfatebi jer ki-

dev SiTviseba mcenares mier, fesvTa sistemidan gamona-

yofis saSualebiT, magram maTi daberebis Semdeg maTi 

naleqebi kristalizirdeba da xdeba miuwvdomeli mcena-

reTaTvis. kalciumis fosfatebi _ CaHPO4  ixsneba sust 

mJavebSi  da amitom mcenareTa fesvebis mier gamoyofi-

li susti mJavebi xsnian mas da iTviseben. Teslis gaRvi-

vebidan mcenaris warmoqmnamde (fesvebiani) kveba mimdina-

reobs mxolod wyalxsnadi, erTCanacvlebuli kalciu-

mis fosfatebiT. niadagSi fosformJavas anionis inten-

siuri qimiuri SekavSireba ganapirobebs imis aucileb-
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lobas, rom fosforiani sasuqebi SeiZleba didxans dar-

Ces xsnaris mcenaris fesvTa sistemasTa SexebaSi, rad-

gam maT migracia ar axasiaTebT. amitom saWiroa Semcir-

des maTi qimiuri STamTqma. amisTvis unda Semcirdes sa-

suqis zedapiris niadagTn Sexebis zedapiri, risTvisac 

iyeneben granulebulian fosforian sasuqebs. aseve lo-

kaluri Setana ufro efeqturia, vidre mobneviT. Nnake-

lisa da torfis fosfori mcenareebis mier SeiTviseba 

ukeT vidre mineraluri sasuqebidan fosforis qimiuri 

damagreba (retrogratacia). niadgiSi arsebobs aseve sa-

winaaRmdego procesi_fosforis mobilizacia_maTi ga-

dayvana Zneladxsnadi fosforebidan- adviladxsnadSi. 

es xdeba niadagis damJavebis drois sxvadasxva mJavebis 

naxSirmJava, azotmJava, organulimJavebis koncentraciis 

gadidebiT, romlebic SeiZleba warmoiqmnan mcenareTa 

da niadagis biotis cxoveluri moqmedebis Sedegad.  ma-

galiTad_notrifikaciis procesSi warmiqmnil azotmJa-

vas SeuZlia gardaqmnas kaliumis sam_Canacvlebulli 

fosfati erT Canacvlebulad.  
Ca3(PO4)2+4HNO3=2Ca(NO3)2+CaH2(PO4)2 

niadagebSi, romlebSiac hidrolizuri mJavianobis 

maCvenebeli 2,5 mkr/qv/100gr-metia, mcenareebs SeuZliaT 

SeiTvison fosfori  sam_Canacvlebuli fosfatebidan. 

5. fiziko_qimiuri (gacvliTi) STanTqma. es aris una-

ri xsnaridan STainTqas ionebi, araumetes kaTionebis, 

eqvivalenturi gacvliT iseTive damuxtul ionebze, rom-

lebic mineralluri, organuli da organomineraluri 

koloidebis defuzur fenaSia niadagis myar fazaSi. maT 

erTobliobas k. gedroucma uwoda niadagis STanTqmiTi 

kompleqsi. Nniadagis STanTqmiT kompleqsa da sasuqebs 

Soris gacvlis reaqcia aseTi sqemiT mimdinareobs: 
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(n.S.k.) 

Ca 
Mg 
H +5NH4↔(n.S.k.)

NH4

NH4

NH4

 
 
+Ca(NO3)2+ Mg(NO3)2 

+HNO3 

 
 

kaTionebis upiratesi STanTqma imiT aixsneba, rom 

niadagis STanTqmiT kompleqsSi ukeTesoba aris uaryo-

foTad_damuxtuli koloidebi (acidoidebi). romelTa 

difuzur fenaSi arian kaTonebi, romlebsac SeuZliaT 

gacvla niadagis xsnaris kaTonebTan. mJave reaqciis mqo-

ne niadagSi (wiTelmiwebi) romlebic mdidaria rkinisa 

da aluminis hidroJangebiT, acidoidur kaTionebTan er-

Tad, imyofeba dadebiTad_ damuxtuli koloidebi (bazo-

idebi), romlebsac gacvlisaTvis difuzur fenaSi aqvT 

anionebi, romlebic ixsnebian niadagis xsnaris sxva ani-

onebiT Semdegi sqemiT:  

Al(OH)2(HPO4)+(NH4)2↔Al(OH)2SO4+(NH4)2HPO4 
yvela STanTqmuli _ gacvliTi ionebi, SesaTvisebe-

lia mcenareTaTvis sxvadasxva tipis niadagSi. 

kaTionebis gacvliTi STanTqma gansazRvravs niada-

gis reaqcias, buferobas, struqturul mdgomareobas da 

sxva Tvisebebs. rac gansakuTrebiT mniSvnelovania nia-

dagis, sasuqebisa da mcenaris urTierTqmedebaSi.  

sakvebSi elementebis ZiriTad nawils mcenareebi iT-

viseben niadagidan da sasuqebidan, ionebis saxiT, sxva-

dasxva gacvliT, reaqciebis gziT_mcenares, niadags, sa-

suqebsa da meliorantebs Soris. 

fiziko_qimiur STanTqmas axasiaTebs rigi kanonzo-

mierebebi: 

n.S.k. da niadagis xsnaris ionebs Soris gacvla mim-

dinareobs eqvivlenturad. gacvlis reaqciis siCqare ma-

Ralia_wyalxsnadi sasuqebis niadagSi Setanidan 3_5 wu-

Tis Semdeg, kaTionebis 85% ukve gacvlilia. kaTionebis 
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gacvliTi STanTqmis energiiT maTi valentobis gaz-

rdiT. 

kaTionebis gacvla SeiZleba mimdinareobdes ro-

gorc gare, ise Sida garsSi. koloidebi niadagSi, ro-

gorc Zalian rTuli polifunqcionaluri sorbenti, 

STanTqavs ionebs, molekulebs da sakvebi nivTierebebis 

nawilakebs sasuqebidan da meliorantebidan, xandaxan 

erTdrouladac ki urTierTqmedebis ramdenime tipiT.  

am urTierTqmedebis codna SesaZleblobas iZleva 

profesionalurad vareguliroT sasoflo_sameurneo 

kulturebis produqtiuloba, niadagis nayofiereba da 

miRebuli produqciis xarisxi.  

 

 

 

3.4. niadagis STanTqmiTi moculoba da  

STanTqmuli kaTionebis Semadgenloba 
    

niaadagSi gacvliT_STanTqmuli kaTionebis maqsima-

luri Semcvelobas uwodeben kaTionuri gacvlis mocu-

lobas, an STanTqmis moculobas. igi gamoixateba milig-

ram_eqvivalentebSi 100 gram niadaze. Tu 100 gr. niadag-

Si aris gacvla_STanTqmiT mdgomareobaSi _160 mg kal-

ciumis, 24 mg magniumi da 3 mg wyalbadi, maSin STanTqmis 

moculoba iqneba:  

S.m. =
20

160
 + 

12
24

 + 
1
3
 = 13,0  mg. eqv/100 gr  niadagze 

sadac: 20_aris kalciumis eqvivalenturi masa   

          12_aris magniumis eqvivalenturi masa 

          3_ aris wyalbadis eqvivalenturi masa 

STanTqmis moculoba izrdeba niadagSi organuli 

nivTierebebis gazrdiT, niadagis garnulonetruli Sed-

genilobis Sedgenilebis zrdiT, siliani niadagebidan 
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Tixnar da Tixian niadagebamde, gansakuTrebiT koloi-

duri da winakoloiduri fraqciebis zrdiT. 

STanTqmis moculoba niadagis myari  fazis  orga-

nuli  nawilisa 10_30-jer metia, vidre am fazis minera-

luri nawilisa. niadagSi humusis Semcvelobisas 5_6 %, 

organul nawilze  modis 50 %_ze meti mTliani STan-

Tqmis moculobisa. 

sxvadasxva niadagSi gansxvadebian erTmaneTisagan 

STanTqmuli kaTionebis mixedviTac. yvela tipis niadag-

Si gacvla_STanTqmiT mdgomareobaSi Seicavs kalciums 

da magniums. SavmiwebSi maTi Semcveloba STanTqmuli ka-

Tionebs Soris, 80_90 %_s. 

wiTelmiwebSi, yviTelmiwebSi, gaewrebul niadagebSi, 

kaliumTan da magniumTan SedarebiT, SeiZleba iTqvas Za-

lian bevria alumini_STanTqmis moculoba 50%_ze metia, 

aseve bevria wylobadi da rkina. danarCeni elementebi 

niadagSi cotaa, magram mcenarisaTvis saWiroa yvela 

elementebis  SeTvisebis dros. 

STanTqmiTi moculobis sidide da STanTqmuli kaTi-

onebis Sedgeniloba asrulebs gadamwyvet rols mcena-

reTa kvebaSi da sasuqebis gamoyenebaSi, gansazrvraven 

niadagis reaqcias da buferobas myari da Txevadi fazis 

Tvisebebs, agreTve niadaguri xsnaris kaTionur_anionur 

Sedgenilobasa da koncentracias. maSasadame gansazR-

vravs sasuqebis saxis, formis, dozebisa da gamoyenebas, 

rac ufro maRalia STanTqmis moculoba, miT ufro eko-

nomikurad xelsayrelia da ekologiurad usafrTxoa 

sasuqebisa da meliorantebis maRali dozebis gamoyene-

ba. xolo dabali maCveneblis dros saWiroa sasuqebis 

danawevrebuli dozebiT Setana ramodenimejer. 

STanTqmis kompleqsi erTvalentovani elementebis-

_kaliumisa da gansakuTrebiT_natriumis arseboba 3_5 

%_ze meti odenobiT, iwveven koloiduri da winakoloi-

duri fraqciebis Zlier dispersias, mkveTrad uaresdeba 
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niadagis Tvisebebi, iwveven niadagis saboloo damlaSe-

bas. 

STanTqmul kompleqsSi gacvlliT _ STanTqmuli 

aluminis, wyalbadis, rkinasa da manganumis (wiTelmiwe-

bi, yviTelmiwebi, eweri niadagebi)  aseve auareseben mJa-

ve niadagebis Tvisebebs STanTqmuli wyalbadi TndaTa-

nobiT arRvevs STanTqmiTi kompleqsis mineralebs da 

iwvevs STanTqmiTi moculobis Semcirebas. 

niadagebSi kaTionebis gacvliTi_STanTqmuli  Se-

fardeba da Sedgeniloba advilad regulirdeba sasuqe-

bisa da meliorantebis gamoyenebiT. mjave niadagebis-

Tvis es aris mokirianeba, tute niadafebisTvis_ moTaba-

Sireba. STanTqmis maRali moculoba xels uwyoba nia-

dagSi sakvebi elementebis met damagrebas da Carecxvis 

Semcirebas, mcenareTa kvebis  pirobebis gaumjobesebas, 

sasoflo_sameurneo produqciis xarisxis amaRlebas, ni-

adagis mdgradobas masze anTropoliguri  faqtorebis 

moqmedebisas. 

 

 

 

3.5. niadagis mJavianobisa da tutianobis  

saxeebi 
 

niadaguri xsnaris (niadagis) reaqcia ganpirobebu-

lia wyalbadis ionebis (H+) da hidroqsilis (OH-) ionebis 
uaryofiT SefardebiT. wyalbadis koncentracias gamo-

xataen pH _ simboloTi, rac warmoadgens wyalbadis io-

nebis koncentraciis uaryofiT logariTms. 

niadgis reaqcia axdens did da mravalferovan gav-

lenas sakvebi elementebis SeTvisebaze, mceareTa zrda-

sa, ganviTarebaze da SeTvisebaze, niadagis mikroorga-

nizmebis moqmedebaze, niadagisa da sasuqebis sxvadasxva 

formis sakvebi elementebis transformaciaze, niadagis 
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fizikuri, qimiuri, fiziko_qimiuri da biologiur Tvi-

sebebze, gansakuTrebiT nidagSi Setanil meliorantebze, 

romliTac regulirdeba niadagis reaqcia. 

reaqciis mixedviT ganasxvaveben erTmaneTisgan: Zli-

er mJava niadagebs _ pH<4,0; mJave niadagebs _ pH_4,1_4,5; 

saSualod mJave niadagebs _ pH_4,6_5,0; saSualod mJave 

niadagebs _ pH_5,1_6,0; neitralurs _ pH_6,1_7,4; sust 

tute _ pH_7,5_8,5; Zlier tutiani _ pH-8,6_10 da mkveT-

rad tutiani _ pH>10. sasoflo_sameurneo kulturebi-

saTvis yvelaze ufro kargi pirobebia neitraluri da 

masasTan axlo reaqciis mqone niadagebi. magram sasof-

lo_sameurneo savargulebis umetesoba araxelsayreli 

reaqciis mqone niadagebzea. 

mJave niadagebSi ganarCeven aqtualur mJavianobas da 

potenciur mJavianobas. aqtualuri mJavianoba ganpirobe-

bulia wyalbadis ionebis koncentraciiT niadagis 

xsnarSi, niadagis wyliT damuSavebis.  

niadagis organuli nivTierebebis da organuli sa-

suqebis daSla iwvevs organuli mJavebis, aminomJavebis, 

naxSirbadis dioqsidis da wylis mudmiv warmoqmnas. or-

ganuli mJavebi da aminomJavebi arian mcenareTa fesvebi-

dan gamoyofili da mikroorganizmebis moqmedebis pro-

duqtebi, xolo sunTqvis procesSi yvela cocxali or-

ganizmebi gamoyofen CO2_2, romelic wyalTan warmoq-

mnis naxSirmJavas. garda amisa azotismJava, natrifikaci-

is dros warmomqmnelia wyalbadis ionebis ZiriTadi 

wyaroebis, romlebic niadagur xsnarSia, rac ganapiro-

bebs aqtiur mJavianobas. 

potencialuri mJavianoba ganpirobebulia niadagis 

STanTqmiTi kompleqsis (n.S.k.) wyalbadis, aluminis, rki-

nisa da manganumis ionebiT.  

imis mixedviT Tu rogoria maTi unari gacvliTi re-

aqciebisa da STanTqmiTi kompleqsidan gamodevnisa, am 
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ionebis sxva ionebis mier. potenciuri mJavianoba iyofa 

_ gacvliT da hidrolizebul mJavianobad. 

gacvliTi mJavianoba ganpirobebulia STanTqmiT kom-

pleqsSi wyalbadis, aluminis, rkinisa da manganumis ar-

sebobiT, romlebic SeiZleba gamodevnilni iqnan iqedan 

neitraluri marilebis kaTionebiT gare xsnarSi, maT 

Soris sasuqebisac _ KCl, KNO3, K2SO4 da sxvebi. 
     ionebis gacvla xdeba Semdegi sqemiT: 

 

            

                  

sust_mJave niadagebSi, gacvliTi mJavianoba umniS-

vneloa. xolo tute reaqciis mqone niadagebSi_saerTod 

ar arsebobs. niadagis gacvliTi mJavianoba advilad ga-

dadis aqtiur mJavianobaSi niadagis myari fazis Sexebi-

sas sasuqebis wyalxsnad marilebTan da meliorantbTan 

da niadagis Txevad fazasTan. 

gacvliTi mJavianobis maCvenebeli ZiriTadi gan-

msazRvrelia niadagis mokirianebis Catarebis aucileb-

lobaSi. 

gacvliTi mJavianobis sidides gamoxataven pH _ ma-
rilis gamonawurSi – (1n. KCl), an miligram eqvivalenteb-

Si  100 gram niadagze. niadagis damuSavebisas neitralu-

ri marilis xsnariT, miRebul suspenziaSi, masSi adre 

arsebuli kaTionebs, romlebic aqtualur mJavianobas 

iwvevednen emateba STanTqmis kompleqsidan gamodevnili 

kaTionebi. amis gamo gacvliTi mJavianobis sidide yo-

velTvis maRalia, vidre aqtualuri mJavianobis, xolo 

pH naklebi.  

n.

S.

k. 

  
H H 
    AlAl + KCl 
 Fe Fe 

↔n.S.k. 

 
H K 
Al 3K + HCl+AlCl3+ FeCl3(n-7) KCl
fe 3K 
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hidrolizuri mJavianoba – ganpirobebulia STan-

Tqmuli kompleqsis kaTionebis im nawiliT, romelmac 

ver gamodevna neitraluri mariliT damuSavebam da ax-

la – hidrolizuri marilis xsnariT gamoidevneba. es 

marilia natriumis acetati = CH3COO-Na. 
 

   am marilis wylis xsnari tute reaqciaSia, romelic 

STanTqmiTi kompleqsidan ufro srulad gamodevnis 

wyalbadis, aluminis, rkinis da manganumis yvela ionebs.  

 

    

hidrolizuri mJavianoba ganisazRvreba rogorc nia-

dagis saerTo mJavianoba, romelic moicavs aqtualur, 

gacvliT da sakuTar hidrolizurs erTad aRebuls. mi-

si maCvenebeli bevrad metia gacvliT mJavianobis maCve-

nebels da gamoixateba miligram _ eqvivalentebis – 100 

gram niadagze. 

mJave reaqciis mqone niadagebze hidrolizuri mJavi-

anobis maCvenebliT ganisazRvreba niadagis mokirianebi-

saTvis kiris optimaluri doza. tute niadagebSi – (wab-

la da bocobi niadagebi) ganasxvaveben aqtualur da po-

tencialur tutianobas. 

aqtualuri tutianoba – ganpirovnebulia niadagur 

xsnarSi hidrolizuri – tute marilebis arsebobiT. ma-

Ti disociacis Sedegad, xsnarSi sWarbobs hidroqsilis 

ionebi. (Na2CO3, K2CO3, NHCO3, KHCO3, Mg(HCO3)2, Ca(HCO3)2, 
MgCO3). 

CH3COONa+H2O ⎯→← CH3COOH+Na+OH 

 n.S.k.

H H 
AlAl+14CH3COONa+12H2O  
Fe Fe =n.S.k 

2Na 
6Na+-
14CH3COOH+2Al(OH)3+Fe
(OH)3 
6Na 
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 aqtiuri tutianoba ganisazRvreba niadagis wyliT 

damuSavebiT da gamoixateba mg–eqv./100 g.n. an – pH wy. mi-
Rebuli monacemebiT gaiangariSeba niadagis moTabariSe-

bis saWiroeba. 

potencialuri tutianoba – axasiaTebs im niadagebs, 

romelTa STanTqmiT kompleqsSi gacvliTi – STanTqmiTi 

mdgomareobaSia natriumi, romelic STanTqmiTi kompleq-

sidan gamodevnis SemTxvevaSi aZlierebs xsnaris tutia-

nobas. 

  

n.S.k. 

Ca 
Na+-
Ca(HCO3)2 
Na 

↔n.S.k. 

Ca 
      
+2NaHCO3 
Ca 

 

 STanTqmiT procesSi Na odenobis mixedviT gansazR-

vraven sasoflo – sameurneo kulturebis moTxovnas tu-

tianobis neitralizaciaze da TabaSiris dozebs moTa-

bariSebis Casatareblad. 

        

 

 

 

3.6. fuZeebiT maZRrobis xarisxi da niadagis 

buferoba 
 

niadagis xsnaris reaqcia garda gacvliTi da hidro-

lizuri mJavianobis sidideebisa, damokidebulia STan-

Tqmis  moculobisa (STanTqmis tevadoba E) da niadagis 
fuZeebis maZRrobis xarisxisgan. Tu STanTqmuli kaTio-

nebis Ca, Mg, K, Na, NH4 da sxvebs mivumatebT H, Al, Fe, Mn 
romlebic ganapirobeben hidrolizur mJavianobas, rac 

SeiZleba ganisazRvros mg.eqv._Si 100 gr niadagze kaTio-

nuri gacvlis moculoba k.g.m.=S.H STanTqmuli fuZeebis 
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jami (S), gamoxatuli procentebSi kaTonebis gacvliTi  

moculobisa (k.g.m.) uwodeben niadagis fuZeebiT maZRro-

bis xarisxs(V).  

  

 

  

 

 

 

niadagis fuZeebiT maZRrobis xarisxi – meore mniS-

vnelovani maCvenebelia, niadagis mokirianebis saWiroe-

bis gamosavlenad. rac ufro dabalia es maCvenebeli, 

miT ufro maRalia mokirianebis saWiroeba. 

Tu ori niadagis hidrolizuri mJavianobis maCvenebe-

li erTnairia da Seadgens 5 mk. eqv. 100 gr. niadagze, 

magram kaTonuri moculoba pirvelis 10-ia, xolo meore-

si-20 mk.eqv. 100 gr. niadagze maSin fuZeebiT maZRrobis 

xarisxi pirveli niadagisTvis Seadgens–50, xolo meo-

resTvis 75 %. hidrolizuri mJavianobis maCveneblebis 

sxvaobisas – pirveli niadagi ufro mJavea, radgan kaTi-

onuri gacvlis moculobis 50% masSi dakavebulia da-

mamJavebeli kaTionebiT, vidre meoreSi da saWiroebs maT 

fuZeebze gacvlas (mokirianebas). Tu kaTionuri gacvlis 

moculoba erTnairi  maSin, mokirianebas saWiroebs is 

niadagi, romlis hidrolizuri mJavianoba metia. 

Nniadagis buferoba – es aris misi unari win aRud-

ges ares reaqciis Secvalas. es unari pirvel rigSi gan-

pirobebulia – kaTionuri gacvlis moculobis sididiT. 

agreTve STanTqmuli kaTionebis SemadgenlobiT da nia-

dagis kaTionur-anionuri SedgenilobiT. 

Nniadagis buferoba Zalian mniSvnelovani maCvenebe-

lia sasuqebis da meliorantebis optimaluri dozebis, 

formebis, niadagSi Setanis vadisa da xerxebis dasadge-

nad. 

  f.m.x. =  S.kaTionebis jami 
 

=100 
kaTionuri gacvliTi     

     moculoba 
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rac metia gacvliTi moculoba, miT ufro metia nia-

dagis bufroba. niadagis buferuli Tvisebebi damJavebis 

winaaRmdeg izrdeba misi fuZeebi maZRrobis xarisxis 

zrdiT. (Ca, Mg, Na, K da sxvebi) Tu aseT niadagSi gamoC-

ndeba mJava ( magaliTad HNO3 nitrifikaciis  Sedegad an 

sasuqis NH4NO3-is  fiziologiuri  mJavianobis Sedegad, 

maSin mJavas wyalbadis ionobi gaicvleba niadagis STan-

TqmiTi kompleqsis kaTionebze, ris Sedegad warmiqmneba 

neitraluri marili da xsnaris reaqcia ar Seicvleba. 

          

 

n.S.k 

 
Ca 
     +2HNO3→ 
Mg 

 

n.S.k 

 
2H 
     +Ca(NO3)2 
Mg 

  

niadagis buferuli Tvisebebi gatutianebis winaaR-

mdeg, neitralur niadagze izrdeba hidrolizuri mJavia-

nobis zrdiT, fuZeebis gaZlierebis xarisxis dadable-

biT da neitraluridan mJave niadagebze gadasvlisas. 

Tu aseT niadagze gamoCnda tute magaliTad Ca(OH)2, 

rac SeiZleba sasuqis – Ca(NO3)2-is fiziologiuri mJavia-

nobiT moxdes, maSin misi kaTionebi niadagis STanTqmiTi 

kompleqsidan gamodevnian eqvivalenturi raodenobis 

wyalbadis ionebs, ris Sedegad warmoiqmneba wyali da 

xsnaris reaqcia ar Seicvleba. 

            

 

      

 

N 

 

 

 

n.S.k 

 
 
2H 
   +Ca(OH)2 → 
Ca 

 

n.S.k 

 
Ca                
     +2H2O 
Ca 

82 
 

niadaguri xsnaris damJaveba xdeba naxSirbadis di-

oqsidis gavleniT, romelic warmoiqmneba niadagis orga-

nuli nivTierebis daSliT. organuli sasuqebidan mcena-

reTa fesvebis sunTqvis Sedegad, fesvebis mJave gamona-

yofebiT, mikroorganizmebis mier, niadagSi Setanili 

amoniumis formis sasuqebis nitrifikaciis Sedegad, ag-

reTve niadagSi mimdinare  nitrifikaciis procesis Se-

degad. agreTve fiziologiuri mJave sasuqebis – (NH4Cl; 
(NH4)2SO4 da sxva) SetaniT. xolo mJave niadagebze- fizi-

ologiurad – neitraluri marilebis SetaniT. 

Nniadaguri xsnaris gatutianebidan neitralizacia 

xdeba fiziologiurad – tute sasuqebis SetaniT (Na 
NO3, Ca(NO3)2). xolo tute reaqciis mqone niadagebze -  

neitraluri sasuqebis SetaniTac. Nniadaguri xsnaris 

kaTionur–anionuri da nivTieri Sedgeniloba damokide-

bulia kaTionuri gacvlis moculobaze, kaTionebis Sed-

genilobaze da SeiZleba Seicvalos sasuqebisa da meli-

orantebis gavleniT. amis gamo niadagis buferuli Tvi-

sebebi vlindeba niadagis  xsnarSi mimdinare reaqciiT. 

niadagur xsnarSi buferoba iqmneba masSi arsebuli sus-

ti organuli mJavebiT da mineralebiT (mag. naxSirmJava) 

niadagis buferoba vlindeba misi mdgradobiT niada-

guri xsnaris koncentraciis droebiT gadidebis dros, 

romelic SeiZleba gamowveuli iqnas wylis deficitiT, 

sasuqebis araTanabari da perioduli SetaniT. 

maRali buferobis mqone niadagebi, kaTionebis gac-

vliTi moculobis maRali maCvenebliT da STanTqmuli 

kaTionebis mravalgvari SedgenilobiT, advilid ikave-

ben STanTqmuli kaTionebs da inarCuneben maRal nayofi-

erebas. 
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3.7 niadagSi sakvebi elementebis Semcveloba 

da �formebi, maTi misawvdomoba  

mcenareTaTvis 
 

bunebriv niadagebSi mcenareTaTvis saWiroa yvela 

kvebis elementebi, garda azotisa, dagrovebuli deda-qa-

nebidan maTi gamofitvis Sedegad. 

azotis dagroveba xasiaTdeba organuli saxiT, nia-

dagis mikroorganizmebis cxovelmoqmedebis Sedegad sim-

bolitikuri - Tavisuflad mcxovrebi da asocirebuli 

azotfiqsatorebis mier, atmosferodan molekuluri (N) 
azotis SekvriT. Ddedaqanebi Zalian mcire raodenobiT 

Seicaven amoniumis aragacvlad ionebs TavianT krista-

lur CarCoebSi. fosfori, kalciumi, kaliumi da sxva 

makro da mikro elementebi, dedaqanebSi Tavdapirvelad 

arian mxolod mineralur formaSi, magram niadagwarmoq-

mnis procesSi isini SeiZleba iyos organul formaSi. 

niadagSi arsebuli yvela elementebidan, mcenare-

TaTvis misawvdomia Zalian mcire nawili 1-10%-mde. ga-

vixsenoT rom mineraluri elementebis SesaTvisebeli 

formebi – esaa wyalSi da sust mJaveebSi xsnadi minera-

luri marilebi, mikro da makro elementebisa. 

sakvebi elementebis saerTo maragebis transforma-

ciis intensiuroba da mimarTuleba xorcieldeba da re-

gulirdeba konkurentuli ekosistemiebis kompleqsebiT, 

maT Soris agrocenozebSi. 

  azotis SenaerTebis Semcveloba da denitrifika-

cia-sxvadasxva niadagebis saxnav fenaSi (10-25 sm) azotis 

saerTo Semcveloba 0,2-0,05%-s farglebSia. SavmiwebSi 

0,2-0,5% niadagSi, saerTo azotis 95% organul Semadgen-

lobaSia da maTi 1%-ia mcenareTaTvis advilad SesaTvi-

sebel formaSi – NH4-isa da NO3 formaSi.  

amitom yvela niadagSi azotiT mcenareTa uzrunvel-

yofa ganisazRvreba masSi organuli nivTierebis (humu-
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sis) SemcvelobiT da misi mineralizaciis siCqariT. or-

ganuli nivTierebaTa daSla mimdinareobs Semdegi sqe-

miT: 

humusovani nivTierebebi, cilebi→amonium mJavebi →a-
moniaki →nitrate-bi→nitritebi. am process ewodeba – amoni-
fikacia, igi mimdinareobs aerobuli da anaerobuli baq-

teriebis sxvadasxva jgufebis mier, amonifikaciis siCqa-

re damokidebulia temperaturisagan, tenianobisagan, re-

aqciisagan da sxva pirobebisagan. nitrifikacia xorci-

eldeba aerobuli baqteriebis jgufebis mier, nitrifi-

katorebis ori jgufia cnobili:  

I jgufSi Sedian -Nitrosomonas, Nitrosocytis, Nitrosolo-
bus, Nitrosospira;  

II jgufSi- Nitrobacter, Nitrococcus, Ntrospina.  
NH3→NH4OH→NH2OH→HNO→HNO2→HNHO3 

warmoebuli azot mJavas neitralizacia xdeba kal-

ciumis an sxva kaTionebiT. 

neitrifikaciis procesisaTvis optimaluria niada-

gis tenianoba 60-70% kapilaruli wyaltevadobidan, tem-

peratura 25-300 da pH-6,2-8,2  

 denitrifikacia - mimdinareobs anerobuli pirobeb-

Si da warmoadgens nitratebis aRdgenas maT haerovani 

formebidan. igi xorcieldeba baqteriebis farTo jgu-

fis denitrifikatorebisB(Bact. Denitrificans, Bact.stutrery, 
Bagt.feuoresc da sxva) mier Semdegi sqemiT: 

HNO3→HNO2→ (HNO)2 →N2O→N2 
biologiuri denitrifikaciis produqtebi niadagi-

dan azotis erTerTi ZiriTadi danakargia. denitrifika-

ciisa da nitrafikaciis Soris mWidro kavSiria, aero-

bul mikrozonebSi intensiuri notrifukacia iwvevs Jan-

gbadis Semcirebas da xdebian anaerobuli. 

Ggarda biologiuri denitrifikacisaa niadagSi nit-

ratebis aRdgena SesaZlebelia qimiuri reaqciebiT qemo-

denitrifikacia. organuli azotis mineralizaciasTan 
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erTad, zemoTxsenebuli procedurebis Sedegad, niadagSi 

erTdroulad mimdinareobs meoradi sinTezis procesebi 

– warmoqmnili mineralebis formebis azotisa da sasu-

qebis azotisagan mikroorganizmebi TavianT cilebs 

qmnian. amis Sedegad  azoti ar ikargeba niadagidan, ara-

med gadadis mcenareTaTvis miuwvdomel formaSi. ganic-

dis immobilizacias magaram mikroorganizmebis kvdomis 

Sedegad isini isev ganicdian mineralizacias.  

  imobilizaciisa da mineralizaciis procesebi nia-

dagSi mimdinareobs erTdroulad. es procesebi mniSvne-

lovan rols TamaSoben mcenareTa kvebaSi. 

 fosforis SenaerTebis Semcveloba da dinamika- 

fosfori dedamiwis qerqSi yvela elementebis Soris me-

13 adgilzea (0,12%) niadagis zeda fe-naSi misi Semcve-

loba bevrad ufro metia. 

mineraluri fosfori – yvela niadagSi, rogoricaa 

wesi mineraluri fosfori metia, vidre organuli. rac 

metia niadgSi organuli nivTiereba, miT metia organu-

li da saerTo fosforis odenoba. 

organuli fosfatebi – Sedis humusSi dauSleli 

mcenareuli narCenebSi, cxovelur narCenebSi, fitinis, 

magniumisa da kaliumis marilebi sWarboben neitralur 

niadagebSi, xolo aluminisa da rkinis – mJave niadgeb-

Si. figatebi Seadgenen organuli fosforis 50%-mde. am 

organuli fosfatebis mineralizacia xdeba sxvadasxva 

organizmebis mier. 

yvela mineralebi fosformJava marilebi erTCanac-

vlebuli kaTionebiT, kaliumisa da magniumis erTCanac-

vlebuli fosfatebi, wyalSi xsnadia da advilad SeiT-

viseba mcenareTa mier, magram wyalxsnadi fosfatebi ni-

adagSi Zalian cotaa ar umetes 1-mg/kg niadagze. 

mcenareebi fesvidan gamoyofili susti mJaveebis 

meSveobiT – (naxSirmJava, limonmJava) iTviseben fosfor-

mJava marilebs. ufro meti raodenobiT da Zlieri mJave-
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bi gamoiyofa mikroorganizmebis mier. am mJavebis gansa-

kuTrebul mJavebSi kargad ixsneba orCanacvlebuli 

fosfatebi da Znelad ixsneba samCanacvlebuli fosfa-

tebi 2 da 3 valentiani kaTionebisa, rkinisa da alumi-

nis fosfatebis mcire xsnadobaa aRniSnuli pH-2,3-3,0-s 
farglebSi. mcenareTaTvis fosforis kvebis xelsayreli 

pirobebia susti mJave reaqciis pirobebSi (pH_6,0) 

mcenareTa fosforiT uzrunvelyofis gansasazRvra-

vad meti gamoyeneba aqvs sust-mJave gamonawurebs. 1-2% 

limonmJavas gamonawuri, 2-3% ZmarmJavas, 0,2%-marilmJa-

vas, 0,002%-gogirdmJavas gamonawurebs. SeTvisebadi fos-

formJavas dinamika damokidebulia niadagur-klimatur 

pirobebze gasanoyierebel kaliuturebze da maT jiSeb-

ze, sasuqebis raodenobasa da xarisxze da saerTod sa-

soflo meurneobis intensifikaciis  doneze. 

 kaliumis SenaerTebis Semcveloba da dinamika- ka-

liumSi saerTo raodenoba niadagSi (2,14%) yovelTvis 

metia, vidre azotisa da fosforisa. kaliumi SeiZleba 

iyos Tixian niadagSi 3,0%-mde. kaliumi niadagSi 99,9%-iT 

warmmodgenilia mineraluri SenaerTebis saxiT. 

Yyvelaze ufro kargad mcenareebi iTviseben wyil-

xsnad kaliums niadaguri xsnaridan. Semdeg ki gacvliTi 

STanTqmuli saxiT kaliumis uaxles rezervadiTviseba 

Tixa-mineralebis fiqsirebuli kaliumi. Kaliumis sxva-

dasxva formebs Soris niadagSi arsebobs dinamiuri wo-

nasworoba. 

roca mcenare iTvisebs wyalxsnad kaliums niadagi-

dan, misi danaklisi Seivseba gacvliTi STanTqmuli ma-

ragebidan, romlebic Semdgom aRdgeba STanTqmiT kom-

pleqsSi. 

mcenareTa kaliumiT uzrunvelyofis  xarisxis gan-

sasazRvravad arsebobs standartuli meTodebi: kirsano-

vis, Cirikovis, maCiginis wiTelmiwebisa da yviTelmiweb-

Si miRebulia onianis meTodi. Kkaliumis reJimis daxasi-
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aTeba iTvaliswinebs aramarto moZravi formebis Sem-

cve;lobas, aramed maTi moZraobis xarisxsac. e.i mcena-

reebisadmi misawvdomobas. Kkaliumis, kalciumisa da mag-

niumis fiziko-qimiuri urTierTqmedebis safuZvelze sis-

temaSi: niadagi – niadagiT damuSave-bulia meTodi kali-

umis potencialisa, romelic ganixileba, rogorc niada-

gis kaliumis “intensiurobis faqtori” – kaliumis po-

tenciali gviCvenebs STanTqmuli kaliumis xsnarSi ga-

dasvlis SesaZleblobas Tanmxlebi kaTionebis-kalciu-

misa da magniumis koncentraciis gaTvaliswinebiT. nia-

dagebis unars SeinarCunos kaliumis potenciali gan-

sazRvrul doneze, sasuqebisa da mcenareebis kaliumis  

SetaniT uwodeben kaliumis potencialur buferobis 

unarianobas. niadagebis moZravi kaliumiT uzrunvelyo-

fisa da kaliumis potencialis maCveneblebi mindvris 

cdebis monacemebTan erTad farTod gamoiyeneba praqti-

kaSi kaliumiani sasuqebis dozebis gamoyenebisa da niad-

gis kaliumis reJimis regulirebisaTvis. 

 

 

 

3.8. mikroelementebis Semcveloba da maTi 

misawvdomoba mcenareTaTvis 
 

mcenareTa uzrunvelyofa mikro elementebiT fasde-

ba maTi saerTo raodenobiT niadagSi (potencialuri ma-

ragebi) da maTi moZravi formebis SemcvelobiT (efeqtu-

ri maragebi). 

 moZravi formebis wili, ufro xSirad spilenZis-

Tvis, molibdenisaTvis, kobaltisaTvis da TuTiisaTvis 

Seadgens niadagSi maT saerTo maragebis 10-15%-s, xolo 

borisaTvis 2-4%-s. mikroelementebis saerTo maragebi 

niadagSi ganisazRvreba maTi SemcvelobiT dedaqanebSi, 

xolo moZravi formebisTvis damoikdebulia konkretu-
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li niadagebis bevr Tvisebebze, gamoyenebuli sasuqebis 

raodenobaze da xarisxze, mcenareulobis xasiaTze da 

sxva faqtorebisagan. 

magaliTad ares damJaveba adidebs moZraobas da mce-

nareTaTvis misawvdomobas, manganumis, spilenZis, boris, 

TuTiis, rkinis da sxva mikroelementebisaTvis, xolo 

molbdenis moZraobas amcirebs. 

moZrav formebad iTvleba – wylis, marilis, susti 

mJavebisa da tuteebis xsnarebiT gansazRvruli raode-

noba. yvela am meTodebiT gansazRvruli  raodenobebis 

mxolod 1%-s iTvisebs mcenare. 

 

 

 

3.9 mcenareTa kvebis niadaguri diagnostika 
   

mineraluri kveba aris mcenaris zrdis, ganviTarebi-

sa da miRebuli produqciis regulirebis yvelaze ufro 

xelmisawvdomi faqtori. es xorcieldeba  mineraluri 

sasuqebisa da meliorantebis gamoyenebiT, niadagis uz-

runvelyofiT sakvebi elementebis gamoyenebiT, misi re-

aqciis regulirebiT. 

sakvebi elementebis moZravi  (mcenareTaTvis misaw-

vdomi) formebis Semcveloba, niadagis reaqcia, STan-

Tqmuli kaTionebis Semcveloba, maZRrobis xarisxi. ni-

adgis es Tvisebebi  Cqara icvlebian sauqebisa da meli-

orantebis gavleniT. amitom am maCveleblebis mixedviT 

niadagi8s agroqimiuri gamokvleva unda Catardeds gan-

sazRvrul periodSi (3-5-7 weli) aseTi kvlevebis Sedegi 

warmoadgeba agroqimiuri rukebis saxiT. 

niadagis swrafad cvalebadi  agroqimiuri maCveneb-

lebis sistematiuri gansazRvra, garkveul periodSi, sa-

fuZvelia niadaguri diagnostikisa. aseTi kvebis Sedege-

bi saSualebas iZleva racionalurad iqnas SeZenili da 
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gamoyenebuli sasuqebi da meliorantebi, miRweul iqnas 

maqsimaluri raodenobis produqciis miReba da misi xa-

risxis gavmjobeseba naklebi danaxarjebiT. 

yvela agroqimiuri maCveneblidan, romlebic isazR-

vreba niadagis diagnostikisaTvis, yvelaze ufro aras-

wori da swrafad cvalebadia niadagSi azotis minera-

luri formebis Semcveloba. Amotomaa, rom es maCvenebe-

li ar gamoiyeneba agroqimiuri rukebisa da kartograme-

bis Sedgenisas, magram ekonomikuri da ekologiuri 

usafrTxoebis mizniT azotiani sasuqebis gamoyenebisaT-

vis saWiroa niadgSi yovelwliurad ganisazRvros mine-

raluri azotis maragebi. amotom saWiroa mcenareTa 

azotiT kvebis niadguri diagnostikis Catareba. 

aseTi diagnostikis Catareba sakmao da Warbi date-

nianebis regionebSi, umjobesia Catardes gazafxulze, 

azotiani sasuqebis Setanamde. 
 

 

sakontrolo kiTxvebi: 

 ra aris sakvebi elementebis potencialuri da efeqtu-

ri maragebi? 

  ra gavlenas axdenen mcenareze da niadagis haeri da 

niadagis xsnari?  

 rogoria niadagis mineraluri da organuli nawilis 

roli mcenareTa kvebaSi da sasuqebis gamoyenebaSi? 

 niadagis STanTqmis romeli saxe axdens gavlenas azo-

tiT kvebaze da azotiani sasuqebis transformaciaze? 

 STanTqmis ra saxeebia mniSvnelovani mcenareTa kvebis 

fosforis reJimisaTvis? 

 rogor xdeba niadgSi kaliumis reJimis  regulireba?  

 ra aris STanTqmis moculoba – misi roli?  

 rodis da rogor unda vareguliroT STanTqmuli kaTi-

onebis Sedgenilobas?  

 rogoria niadagis mJavianobis sxvadasxva saxeebis ro-
li mcenareTa zrda-ganviTarebaSi? 
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 risTvis gvWirdeba mJavianobis saxeebisa da STanTqmu-

li kaTionebis jamis codna? 

 ra aris niadagis buferoba da ra rols TamaSobs mce-

nareTa kvebasa da sasuqebis gamoyenebaSi? 

 azotis SenareTebis transformacia da niadagSi tran-

sformaciis produqtebis misawvdomoba mcenareaTvis? 

 daasaxeleT Semcveloba da fosforis SesaTvisebeli 

formebi? 

 rogoria kaliumis SenaerTebis dinamika da maTi SeTvi-

sebis xarisxi? 

 daasaxeleT mikroelementebis Semcveloba da formebi 

da maTi mcenareebisadmi misawvdomoba. 

 ra aris mcenareTa kvebis niadaguri  diagnostika da 

risTvisaa is saWiro? 

 niadagis romeli agroqimiuri maCvenebelebi regulir-

deba sasuqebisa da meliorantebis SetaniT? 

 raSia mJave da tute reaqciis mqone niadagebis agroqi-
miuri gansxvaveba? 
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Tavi – 4 niadagebis qimiuri melioracia 
 

 

qimiuri melioracia aris niadagis STanTqmiTi kom-

pleqsis  kaTonuri Sedgenilobis regulireba – masSi 

myofi arasasurveli kaTionebis  kalciumiT  Canacvle-

ba. mJave niadagebSi arasasurveli kaTionebia – wyalba-

di, alumini, rkina, manganumi, romlebic iwveven ares re-

aqciis damJavebas, xolo mlaSob niadagebSi – natriumi 

da zogjer magniumic. Warbi mJavianobis neitralizeba 

xdeba niadagis mokirianebiT, xolo mlaSobi niadagebis 

– moTabaSirebiT. am RonisZiebebis Catareba unda moxdes 

sasuqebis Setanamde. maTi Catareba xels uwyobs mcena-

reTa kvebis reJimis gaumjobesaebas niadagis xsnaris, 

Setanili sasuqebis da mcenaris mier sakvebi elemente-

bis SeTvisebis pirobebis gaumjobesebas. 

 

 

 

4.1. sasoflo-sameurneo kulturebis  

damokidebuleba niadagis reaqciisadmi 
     

sasoflo-sameurneo kulturebis umetesobisa da nia-

dagis mikroorganizmebisaTvis ares reaqcia optimaluri 

aris susti – mJave da  neitralurTan miaxloebuli re-

aqcia pH–6.0-7.5 magram arseboben kulturebi, romelTaT-

visac niadagis optimaluri reaqcia aris mJave an merye-

obs  pH -is farTo farglebSi. 

unda aRiniSnos, rom yvela kulturebi pirveli 2-3 

wlis ganmavlobaSi, ufro mgrZnobiarea niadagis ara-

xelsayreli reaqciisadmi. asakis  momatebasTan erTad 

izrdeba mdgradoba. 

niadagis mJavianobisadmi damokidebulebis mixedviT, 

mcenareebi iyofa  ramodenime jgufad. niadagis mJaviano-
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bisadmi Zalian mgrZnobiareni arian: bamba, Warxali, kom-

bosto da sxva. maTTvis optimaluria pH 6,5-7,5 da moki-

rianebis saWiroeba Cndeba ukve sust – mJave niadagebze. 

maRali mJavianobisadmi mgrZnobiareni arian: kitri, xax-

vi, niori, simindi, lobio, cercvi. maTTvis optimaluria 

pH- 6-7, ufro maRali mJavianobis dros dgeba mokiriane-

bis saWiroeba. amis gamo, es kulturebi kargad viTarde-

bian saSualo simJavis mqone niadagebis mokirianebisas. 

niadagis maRali mJaviaobisadmi  mdgradia: - pomido-

ri, boloki, qeri, stafilo da sxvebi. es kulturebi 

kargad izrdebian mJavianobis pH 5,0 - 7.5 pirobebSi, mag-

ram maTTvis optimaluri mainc rCeba pH-5,5-6,0. am kul-

turebisaTvis mokirianeba tardeba Zlier mJave niadageb-

ze da saSualo simJavisac zogjer. 

maRali mJavianobisadmi gamZlea da Znelad itanen 

kalciumis siWarbes – kartofili, Jolo, marwyvi. kar-

tofili ufro farTo arealSi viTardeba pH-4,5-6,5. mJave 

aresadmi maqsimalurad  gamZleni arian: Cais buCqi, xan-

Wkola, mJauna da sxvebi. isini kargad izrdebian niada-

gebze, romelTa pH- 4,0-6,0, maTTvis optimaluria pH -4.5-

5.0. 

niadagis mikroorganizmebi aseve araerTgvarovnad 

reagireben mJavianobaze da maSasadame – mJave niadagebis 

mokirianebaze. 

obis sokoebi, romelTa Soris bevria parazitebi da 

sxvadasxva avadmyofobebis  gamomwvevni, kargad viTarde-

bian mJave areSi pH-3-6. mcenareTa kvebaze dadebiTi gav-

lenis mqone mikroorganizmebia – amonifikatorebi, Tavi-

sufali da simbiotikuri  azotfiqsatorebi da nitro-

fikaciis baqteriebi aqtiurad viTardebian pH-6,5-7,5 re-

aqciis dros. 

amrigad, mJave niadagebis mokirianeba aumjobesebs 

mcenareTa kvebis, sasargeblo mikrofloris aqtivizaci-

iT da arasasurveli mikrofloris SezRudviT. momate-
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buli mJavianobis uaryofiTi moqmedeba mcenareebze gan-

pirobebulia aluminisa da manganumis moZravi formebis 

gadidebiT. isini,  maRal koncentraciebSi, toqsikurebi 

arian. magaliTad, alumini toqsikuria 2 mg. eqv/100 gr 

niadagze maCvenebels zeviT. moZravi aluminisadmi 

mgrZnobiarobis mixedviT n. avdoninma gamoyo sasoflo--

sameurneo kulturebis 4 jgufi: 

1. metad mgrZnobiareni – Warxali, ionja, saSemod-

gomo xorbali, dafna; 

2. mgrZnobiareni – seli, cereco, lobio, qeri, saga-

zafxulo xorbali, citrusebi, kivi tungo; 

3. gamZleni – kartofili, simindi, fetvi; 

4. metad gamZleni – Svria, timoTela, Cai da sxva. 

sasuqebisa da agroniadagmcodneobis samecniero –

kvleviTi institutis – (ВИУА) mier (ruseTi 1992). nia-

dagSi moZravi manganumis maRali Semcvelobisadmi 

mdgradobis mixedviT gamoyofilia mcenareTa 3 jgufi: 

1. Zlier mgrZnobiareni – saSemodgomo xorbali, 

Saqris Warxali, seli, ionja; 

2. mgrZnobiareni – sgazafxulo xorbali, qeri, cer-

cvi, kombosto, kartofili.; 

3. SedarebiT gamZleni – qeri, samyura da sxva. 

sasoflo – saeurneo kulturebis mgrZnobiaroba 

ares mJavianobisadmi da manganumis moZravi formis kon-

centraciisadmi, zogjer ar aris pirdapir damokidebu-

li, rac unda gaTvaliswinebuli iqnas niadagebis moki-

rianebis saWiroebis gansazRvris dros, radgan alumi-

nis da manganumis moZravi formebis arseboba aris dama-

tebiTi  maCvenebeli mokirianebis saWiroebisaTvis. 
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4.2. kalciumi da magniumi mcenareTa kvebaSi da 

niadagTan urTierTqmedebaSi 
 

kalciumi da magniumi warmoadgenen mcenareTaTvis 

aucilebel sakveb elementebs da erTdroulad isini 

aregulireben niadagis reaqcias, STanTqmuli kaTione-

bis Sedgenilobas, niadaguri xsnaris ionTa da marile-

bis Sedgenilobas, riTac  iribad moqmedeben mcenareTa 

kvebaze. 

kalciumi aucilebelia mcenareTaTvis imisaTvis, 

rom misi ukmarisobis dros irRveva niadaguri xsnaris 

fiziologiuri  gawonasworeba  da xdeba yvela elemen-

tebis balansirebuli SeTviseba mcenareTa mier. 

uSualod mcenareSi – kalciumi aZlierebs fotosin-

Tezs da nivTierebaTa cvlas axdens ujredis wvenis mJa-

vur – fuZianobis regulirebas, monawileobs ujredebis  

kedlebis aSenebaSi. naxSirwyle-bis  gadaadgilebas, 

azotiani nivTierebebis gardaqmnas. mcenareSi kalciumi 

SeiZleba iyos karbonatebis, fosfatebis, sulfatebis 

saxiT, agreTve  peqtinisa da mJaunmJavas marilebis sa-

xiT. 

mcenareebi moixmaren kalciumis sxvadasxva raodeno-

bas. kalciumis danakargebi niadagidan gamowveulia pir-

vel rigSi atmosferuli naleqebiT niadagis saxnavi fe-

nidan kalciumis danakargebi sxvadasxva pirobebisagan 

damokidebulebiT, meryeobs 50-200-400kg/ha. Niadagidan Ca-

recxili yvela kaTionebis saerTo jamidan kalciumze 

modis 50-65%, magniumze 30-35%. niadagis damuSaveba, gar-

da sxva cvlilebebisa, niadagur xsnarSi  adidebs SO4, 
Cl, NO3 Semcvelobas da amcirebs HCO3-is Semcvelobas.  

niadagur xsnarSi Sedgenilobasa da ionebis Sefar-

debaze ufro met gavlenas axdens sasuqebi da melio-

rantebi. mokirianeba aCqarebs  amonifikaciis da nitro-

fikaciis procesebs. 
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magniumi – Sedis qlorofilis SedgenilobaSi (10%-

mde) agreTve fitinisa da peqtinur nivTierebaTa Sedge-

nilobaSi. igi mcenareSi, ZiriTadad mozard organoebSi 

da TeslebSia. magniumi, kalciumisagan gansxvavebiT, Se-

iZleba mcenarem meored moixmaros, rekultivaciis 

gziT. magniumis ukmarisoba Zlier  aisaxeba mcenareuli  

produqciis Semcirebis mxriv. 

magniumi mcenareSi monawileobs fosforis  gadaad-

gilebaSi, adidebs zogierTi fermentebis  aqtiurobas, 

aZlierebs naxSirwylebis sinTezs, aregulirebs Jangva–

aRdgeniT procesebs, aZlierebs eTerzeTebis, cximebisa 

da sxva naerTebis aRdgenas, adidebs askorbinis mJavas 

Semcvelobas.  

magniumis sameurneo gamotana mosavliT, sxvadasxva 

kulturebis mier meryeobs 10-80kg/ha. magniumis maqsima-

luri raodenoba gamoaqvT – kartofils, Saqris War-

xals, Tambaqos da parkosan mcenareebs. 

magniumis ukmarisobaze mgrZnobiarea – simindi. mJave 

niadagebis mokirianeba adidebs mcenareTa uzrunvelyo-

fas kalciumi da magniumiT, xolo mJavianobis  ganeit-

ralebiT – damatebiT niadagis azotiT, fosforiT da 

molibdeniT niadagSi arsebuli, wyalSi uxsnadi kalci-

umis da magniumis karbonatebi, niadguri xsnaris nax-

SirmJavas moqmedebiT TandaTanobiT gardaiqmnebian 

xsnad bikarbonatebad. mJave niadagSi kiris mTliani do-

zis Setanisas, xdeba  aqtualuri  da gacvliTi mJavia-

nobis  neitralizeba, mniSvnelovnad mcirdeba hidroli-

zuri mJavianoba, mcirdeba mcenarisaTvis toqsikuri – 

moZravi aluminis, rkinis da manganumis, agreTve Zlier 

toqsikuri mZime metalebis – kadmiumis, poloniumis, da-

riSxanis da sxvaTa Semcveloba. 

mokirianeba aneitralebs ra mJavianobas da adidebs 

ra fuZeebiT maZRobis xarisxs, qmnis mcenareTa zrdisa 
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da kvebis xelsayrel pirobebs, rac agreTve vrceldeba 

niadagis  mikroorganizmebze. 

kalciumi axdens ra koloidebis  koagulacias, aum-

jobesebs niadagis struqturas, wyalgamZleobas, wyal-

gamtarobas da aeracias. 

niadagis mokirianebis Semdgomi reaqciis dinamika 

damkidebulia ara marto  meliorantis  dozisa da 

formisagan, aramed Seqmnili niadagis reaqciaze. rac 

ufro maRalia, miT ufro maRali iqneba pH –is maCvene-

beli. amis gamo, mokirianebis Catareba maRali dozebiT 

ekonomikurad araxelsayrelia, agronomiulad uSedegoa 

da ekologiurad zianis momtania,  radganac mas misdevs 

kalciumis, magniumis da sxva elementebis Zlieri gamo-

recxva niadagidan. 

 

 

 

4.3. niadagis mokirianebis saWiroebisa da 

dozebis gansazRvra agrocenozebSi 
   

mokirianebis saWiroebis gansazRvra miaxloebiT Se-

iZleba sasoflo-sameurneo kulturebis  mdebareobis 

mixedviT – gameCxerebuli mcenareulobaa kargi agro-

teqnikis pirobebSi da rigi sxva niSnebiT. 

niadagebis mokirianebis saWiroeba ganisazRvreba 

ufro zustad – kompleqsuri agroqimiuri maCveneblebis 

mixedviT, (pH fuZeebiT maZRrobis xarisxi, organuli 

nivTierebis Semcveloba, aluminisa da manganumis moZra-

vi formebi), niadagis granulometruli Sedgenilobis  

gaTvaliswinebiT. 

kiris Semcveli sasuqebis dozebis gaangariSeba xde-

ba, umetes SemTxvevebSi niadagis hidrolizuri mJaviano-

bis maCveneblis mixedviT, romelic kapenis meTodiT 

isazRvreba. mJavianobis 1 mg-eqv/100 gr niadagze gasaneit-
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raleblad saWiroa 1 mg-eqv (an 50 mkr) - CaCO3, Tu am 

maCvenebels gavamravlebT niadagis saxnavi fenis masaze 

1 heqtarze, (saSualod 3.106 kg) xolo miligramebidan 

tonaze gaangariSebiT, gavyofT 109-ze, miviRebT CaCO3, 

mTlian dozas. 

doza CaCO3=Hhid.50.10.3.106/109=1,5ha, an CaCO3=Hhid. 
1.5 t/ha Tu saqme gvaqvs ara CaCO3, aramed  MgCaCO3 NnaC-

venebia  CaO-s erTeulSi kiris Semcveloba an Ca(OH)2 ma-
Sin miRebul sidides vamravlebT Sesabamis koeficien-

tebze–0.84, 0.56 da 0.74. 

 

 

 

4.4. kalciumis balansi da misi regulirebis 

xerxebi 
 

kalciumis balansi mcenareebis da niadagebis kiria-

ni sasuqebiT moTxovnilebis dakmayofilebis Teoriul 

dasabuTebas emsaxureba. igi emsaxureba agreTve niadage-

bis mokirianebis intensiurobis da Sedegianobis da nia-

dagis ares reaqciis SesaZlebeli Secvlis prognozebis 

Sefasebas. 

kalciumis balansSi Semosavali da gasavali anali-

zebiT, mokirianeba iyofa: - ZiriTad (melioratul) moki-

rianebad, romelic uzrunvelyofs niadagis reaqciis 

Secvlas pH-is optimalur donemde da pH-is optimaluri 

donis SemnarCunebeli, anu niadagidan kalciumis dana-

kargebis makonpensirebeli. 

gacvliTi kalciumis Semcveloba Zlier mJave niada-

gebSic ki imaze metia, vidre masze mcenareTa moTxovni-

leba aris, magram mcenareTa zrda da ganviTareba mkveT-

rad SezRudulia araxelsayreli reaqciiT. amitom kal-

ciumis balansis  Semosavali stadiaSi unda gaTvalis-
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winebuli iqnas, pirvel rigSi, is naerTebi romlebic ni-

adagis ares reaqciaze moqmedeben – yvela kiriani sasu-

qebi, fosforitis fqvili, nakeli da maRalnacariani 

torfi, kalciumis cianamidi, kalciumis gvarjila da 

sxvebi. kalciumis balansis gasavali stadiaSi Warboben: 

- kalciumis niadagidan garecxva atmosferuli naleqe-

biT da misi sameurneo gamotana mcenareTa mosavliT. 

kalciumis niadagidan gamorecxva Zlierdeba mineralu-

ri sasuqebis, gansakuTrebiT fiziologiurad damamJave-

beli sasuqebis gamoyenebiT (azotiani, kaliumiani) ami-

tom gasavlis stadiaSi unda CairTos kalciumis raode-

noba, rac saWiroa moqmedi sasuqebiT danakargebis asa-

nazRaureblad 100 kg sxvasaxxva sasuqebis  neitraliza-

ciisaTvis, saWiroa CaCO3–is Semdegi odenoba kg-Si: 

NH4NO3 – 75 kg, Txevadi amoniaki – 150 kg; (NH4)2SO4 – 120-
170 kg;  NH4Cl – 140 kg; CO(NH2)2 – 80 kg; KCl -50kg. 

kalciumis balansis Sedegebi mniSvnelovani maCvene-

belia niadagis mJavianobis stabilizaciisa, optimalur 

doneze da uCvenebs imis saWiroebas da dros, rodis un-

da Catardes makonpensirebeli mokirianeba TviToeul  

konkretul agrocenozSi. 

mokirianebis CatarebiT mTliani doziT (hidroli-

zuri mJavianobis maCveneblis mixedviT) miiRweva saxnavi 

fenis mJavianobis swrafi da  mTliani neitralizacia. 

didi xniT (5 weli da meti) kiriani sasuqebis Setana 

Cvens pirobebSi unda Catardes gazafxulze, niadagis Zi-

riTadi damuSavebis dros. 

mJave reaqciis mqone niadagebis mokirianeba saWiroa 

Catardes mravalwlian mcenareTa baRebSi gaSenebis win,  

kiris mTliani dozebiT niadagis mTlian saxnav fenaSi 

kiris SetaniT. 

 



99 
 

4.5. kiriani sasuqebi 
 

kiriani sasuqebi iyofian 3 jgufad: 1. samrewvelo 

warmoebis, romlebic miiReba karbonatuli agromadnebis 

dafqviT – kirisa da dolomitis fqvili;  

2. warmoebis anarCenebi, romlebic mdidaria kiriT – 

defekati, metalurgiuli wida, cementis mtveri, fiqa-

lis nacari da sxva; 

3. adgilobrivi – mergelebi, tufi da sxva. myari 

karbonatuli madnebi, kalciumisa da magniumis Semcve-

lobiT arian: kirqvebi (55-56% CaO 0.9% MgO), dolomiti-

zireburi kirqvebi (CaO – 42-55% 0.9-9% MgO),dolomiti (30-32 
% CaO, 18-20 % MgO), carci (55 % CaO 0.6 % MgO). 

kiris fqvili. dolomitizirebuli da dolomitis 

fqvili. es sauqebi miiReba kirqvebis  da dolomitebis 

dafqvis gziT. 

kiris fqvili iwarmoeba 2 klasis da 2 xarisxis te-

nianobiT 1,5 % da 4,5 %. 

I xarisxis – aranakleb 88 % CaO. 

II xarisxis -  aranakleb 85 % CaO. 

granulometruli Sedgenilobis mixedviT I klasi 

aris ufro wvrilad dafqvili. mindvris  cdebis Sedege-

biT ufro efeqtiania wvrilad dafqvili (<0,25mm). do-

lomitizirebuli  kirqvebis fqvili ufro nakleb efeq-

tiania. 

sawarmoo anarCenebi. anarCenebi meore adgilzea ga-

moyenebis mxriv, magram efeqturobiT ar CamorCebian ki-

ris fqvils. isini ekonomiurad ufro momgebiania. 

gamomwvari kiri – miiReba karbonatuli madnebis ga-

mowvisas didi xniT wyalTan SexebiT, warmoiqmneba – 

hidroqsili – Camqrali kiri Ca(OH)2. misi xsnadoba 10-

jer  metia,  vidre CaCO3–is. Camqrali kiri ufro efeq-
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turia pirvel wlebSi, vidre kiris fqvili, SemdgomSi 

maTi efeqtianoba erTnairia. 

neitralizirebuli moqmedebiT 1 tona Ca(OH)2 eqviva-
lenturia 1,35 t. CaCO3. 

defikati – es aris Saqris qarxnebis anarCeni rome-

lic Seicavs CaCO3 da Ca(OH)2 da mcire raodenobiT – 

organul nivTierebebs, azots, fosfors, kaliums da 

mikroelementebs. 

I klasis defikati Seicavs CaCO3 aranakleb 60 % da 

wyals araumetes 20%. 
II klasis aranakleb 40 % CaCO3 da araumetes 30 % 

swylisa.  

mSrali defikati (20-30 % tenianoba) Seicavs 10-15 % 

organul nivTierebebs, 0,2-0,7 % azots, 0,2-0,9 P2O5 da 0,3-
1,0 % K2O.  

defekati mniSvnelovnad aRemateba efeqtianobiT ki-

ris fqvils. 

aris kidev sxva wyaroebi kiriani sasuqebisa, magram 

maTi warmoeba jer kidev savaraudoa saqarTveloSi, ese-

nia: 

fiqaluri nacari – miiReba mTis fiqaluri qanebis 

gamowviT, 30 -40 % CaO, 1,5-3,8 % MgO. 
foladis wida- martenis foladsadnobi qarxnebis 

sawarmoo anarCeni. 

belotis fqvili (Slami) – aluminis sadnobi qarxne-

bis sawarmoo anarCeni. 

kiriani tufi – wylis wyaroebis naleqi masa. 

tbis kiri – saqarTveloSi ar aris; 

mergelebi – saqarTveloSi ar aris; 

dolomitis bunebrivi fqvili–saqarTveloSi ar 

aris. 

ceoliti-muqi feris kristaluri bunebrivi naerTia, 

moipoveba saqarTveloSi. 
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4.6. niadagebis mokirianebis efeqtianoba 
   

mJave reaqciis  mqone niadagebis mokirianeba agroce-

nozebis ganoyierebis sistemis aucilebeli elementia. 

igi tardeba  dainteresebuli meurneobebisa da ag-

roqimiuri samsaxuris erToblivi muSaobiT. mokirianeba 

tardeba organuli da mineraluri sasuqebis Setanis 

win, an maTTan erTad, rac  adidebs maT  saerTo efeqti-

anobas. mokirianebis gavleniT niadagSi Setanili  orga-

nuli nivTierebebis  mineralizaciis  procesi Zlierde-

ba, izrdeba maTi gamoyeneba mcenareTa mier. erTdrou-

lad  umjobesdeba niadagis Tvisebebi  da mcenareTa  

kvebis pirobebi. 

mokirianebis fonze 2-3 –jer izrdeba mineraluri 

sasuqebis efeqtianoba, gansakuTrebiT maTi fiziologiu-

rad – mJave formebisa. 

mravali  Catarebuli cdebis Sedegebidan sCans,  

rom mJave niadagebis  mokirianeba ekonomikurad momgebi-

ani RonisZieba aris. 

 

 

 

4.7. damlaSebuli niadagebis qimiuri  

melioracia 
    

bici da bicobi niadagebi xasiaTdeba  tute reaqci-

iT. rac  ganpirobebulia  am niadagebis STanTqmiT kom-

pleqsSi natriumis kaTionis  didi raodenobiT  da nia-

dagur xsnarSi sodis arsebobiT. am niadagebs esaWiroe-

baT qimiuri melioracia, rac miiRweva am  niadagebSi 

TabaSiris SetaniT. natriumis kaTionis mier xdeba or-

ganuli da mineraluri koloidebis peptizacia, isini  

Cairecxebian  niadagis  zeda  fenebidan  qveda  fenebSi  

da qmnian  bicobian  Sres. 
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STanTqmuli  natriumi STanTqmiTi  kompleqsebidan  

gamoidevneba naxSirmJavaTi  an misi  marilebiT, ris Se-

degad warmoiqmneba  karbonatebi  da  hidrokarbonate-

bi, natriumis  hidrolizuri  tute marilebi,  romle-

bic  qmnian  maRal tutianobas (pH >9) niadagis xsnarSi. 

    

n.S.k. 

Na 
+H2CO3→n.S.k. 

H 
+NaHCO3 Na Na 

 
         

n.S.k. 

H 
+NHCO3→n.S.k. 

H 
+N2CO3 N

a 
 

tute reaqcia araxelsayrelia sasoflo-sameurneo  

kulturebis umetesobisaTvis da niadagis mikroorganiz-

mebisaTvis, amcirebs fosforis, rkinis, manganumis, bo-

ris misawvdomobis  mcenareTaTvis. 

damlaSebuli niadagebis Zireuli gaumjobeseba nia-

dagis STanTqmiT kompleqsSi natriumis  kalciumis Ca-

nacvlebiT, niadagis profilidan  natriumis  marilebis  

garecxviT  da bicobiani Sris daSliT. am niadagebis qi-

miuri melioraciis aucilebloba  izrdeba damlaSebis 

xarisxis zrdasTan erTad, roca niadagis STanTqmiT  

komleqsSi Na 5-10 %-dan izrdeba 20 %-mde da zeviT. mo-

TabaSirebis Casatareblad TabaSiris dozebs gansazRvra-

ven konkretuli niadagis STanTqmiT kompleqsSi  niadage-

bis odenobiT, romelic unda gamoidevnos kalciumiT. 

1 grami natriumis Casanacvleblad, saWiroa 0,086 

grami  CaSO4, 2H2O, aqedan TabaSiris eqvivalenturi doza 

niadagis samelioracio  fenisaTvis Seadgens: 

doza = 0.086 (Na – kaT) . 108(100 . 106) = 0.086 (NaSO4). 

doza = 0.086 (Na – kaT) sadac: 0.086 – 1 mg. eqv, CaSO4 . 

H2O gr-Si. 
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Na – natriumis Semcveloba. 

K – Na –s miRweuli – kaTionuri gacvlis moculoba-

Si (0,05-0,1). 

magaliTad – niadagi xasiaTdeba kaTionuri STan-

Tqmis moculobiT T=20, natriumis Semcveloba aris – 5 

mg. eqv. 100 gr. niadagze niadagis samelioracio  fenis 

H – 20 sm. da gacvliTi masa samelioracio  fenis = 1,7 

gr/sm3 maSin, TabaSiris doza CaSO4 . 2H2O iqmneba: 

doza = 0.086 (5 – 0,1 . 20) . 1,7 = 8,8 t/ha. arsebobs Ta-

baSiris dozebis gansazRvris sxva meTodebic. 

TabaSiri. moxvdeba ra tute garemoSi, gandevnis nia-

dagis xsnaridan sodas   Na2CO3 + CaSO4 → CaCO3 + Na2SO4, 

xolo kalciumi TandaTanobiT gamodevnis natriums 

STanTqmiTi kompleqsidan. 

        

n.S.k. 
Na +CaSO4→n.S.k. Ca+Na2SO4 Na 

  

warmoqmnili sulfati – naturaluri mariliTa da 

mcire raodenobiT ar vnebs  mcenareebs. Tu  damlaSe-

bul niadagSi  natriumi 20 % - metia, maSin  natriumis  

sulfati  unda gamoirecxos  mcenareTa  fesvebis  fo-

nidan. TabaSiri agreTve urTierTqmedebs  ra  niadagTan, 

warmoadgens  kaliumisa  da gogirdis  wyaros  mcenare-

Ta kvebisaTvis. 

gogirdi – aucilebeli  elementia mcenareTaTvis, 

igi uSualod  gavlenas axdens  mcenareuli  produqci-

is  raodenobasa  da xarisxze. 

gogirdi  SeiTviseba  mcenareTa mier  gogirdmJavas 

marilebidan – CaSO4, MgSO4, (NH2)2SO4 da a. S. mcenareSi  
gogirdi  ZiriTadad Sedis organuli  nivTierebebis – 

cilebis, aminomJavebis, cximebis,  vitamnebisa  da fer-

mentebis SemadgenlobaSi.  niadagSi  gogirdis  maragebi 
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sakmarisia –isini Sedian organuli nivTierebebis Sedge-

nilobaSi  da gamoTavi-sufldeba misi daSlisa da mine-

ralizaciis Sedegad. mcenareebs gogirdi SeuZliaT Se-

iTvison agreTve atmosferodan, e.i. StanTqas atmosfe-

ros gogirdovani airi – SO2 foTlebiT. 

 

moTabaSirebis  masalebi da efeqtianoba 

TabaSiri – nedlad dafqvili – CaSO4 . 2H2O Seicavs  

71-73 %. CaSO4 miiReba bunebrivi  TabaSiris dafqviT, wu-

alSi sustad  ixsneba. 

fosforTabaSiri – igi  superfosfatis warmoebis 

anarCenia, Sicavs 70-75 % CaSO4  meti efeqtianoba aqvs, 

vidre TabaSirs. 

TixaTabaSiri – Seicavs 60-90 % CaSO4  bunebrivi ma-

dania, dafqva ar sWirdeba. 

piritis namwvavebi – (H2SO4, HNO3, H2PO4) igi swrafi 
da efeqturi  neitralizatoria tutianobis, magram Zvi-

radRirebulia. 

 

 

sakontrolo kiTxvebi: 

 daasaxeleT kulturaTa jgufebi niadagis reaqciasTan  

damokidebulebis mixedviT; 

 raSi gamoixateba niadagis mJavianobis uaryofiTi moq-

medeba  mcenareebze? 

 rogoria kalciumisa da magniumis roli mcenareTa kve-

baSi? 

 rogoria kalciumis da magniumis gavlena niadagebis  

agroqimiur Tvisebebze? 

 rogoria niadagis mokirianebis saWiroebis kriteriume-
bi? 

 mokirianebisaTvis saWiro kiris dozebis gaangariSebis 

xerxebi  da mokirianebis Catarebis teqnologia. 
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 ra iciT kiris niadagTan urTierTqmedebis reaqciebis 

Sesaxeb? 

 rogoria kalciumis balansis Semosavlis da gasavlis 

stadiebi? 

 ra SeiZleba ganvsazRvrT kalciumis balansis Sedege-

biT? 

 riT gansxvavdebian erTmaneTisagan melioraciuli da 

makonpensirebeli mokirianeba? 

 daasaxeleT kiriani sasuqebis saxeebi da formebi. 

 rogor ganisazRvreba niadagis mokirianebis efeqtiano-
ba? 

 rogori niadagebi da ra maCveneblebiT saWiroeben mo-

TabaSirebas. 

 daasaxeleT niadagis moTabaSirebisaTvis saWiro mari-

lebi  da Catarebis xerxebi. 

 ra procesebi mimdinareobs niadagSi moTabaSirebis 

dros? 
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Tavi 5. sasuqebi da maTi klasifikacia 
     

 

sasuqis ganmartebis mravali variantia cnobili, 

cnobilia germaneli mecnieris libixis mixedviT, sityva 

sasuqSi anu ganoyierebaSi igulisxmeba yvela is nivTie-

reba, romelic momatebulia niadagSi, zrdis mcenareu-

li masis raodenobas, anda kulturuli mcenarisagan  

gamofituli niadagi sasuqs mohyavs iseT mdgomareobaSi, 

rom  mas xelaxla SeuZlia mosavlis mocema. iyo agreT-

ve sxva ganmartebuli maieris, deperenis,  prianiSniko-

vis, sokolovis da sxva, romelTa ZiriTadi arsi igivea 

rac ukve vTqviT. 

dReisaTvis  termin sasuqSi  ki igulisxmeba niadag-

Si Setanili organuli da araorganuli warmoSobis  

nivTierebebi, romlebic gavlenas axdenen niadagis fizi-

kur-qimiur da biologiur  Tvisebebs aumjobesebs nia-

dagis nayofierebas, mcenaris zrda-ganviTarebis pirobe-

bis kvebis reJimis SecvliT.  

sasuqebis klasifikacias safuZvlad udevs Semdegi 

principebi: 

1. sasuqebis miReba an genezisi; 

2. sasuqebis qimiuri Sedgeniloba; 

3. sasuqebis moqmedeba  niadagsa da mcenareze; 

4. sasuqSi sakvebi elementebis Semcveloba; 

5. sasuqebis ares reaqciaze moqmedeba. 

 miRebis anu genezisis mixedviT sasuqebi aris bu-

nebrivi da xelovnuri. 1. bunebrivs miekuTvneba  nakeli, 

torfi, mwvane sasuqi, fekali, nacari, tkili, romlebic 

miiReba anarCenebis saxiT an specialuriad Seqmnili sa-

meurneo saSualebebiT. 

2. xelovnur sasuqs miekuTvneba: a) sasuqebi miRebu-

li agromadnebis  dafqvis Sedegad. aseTebia: fosforis 

fqvili, Ciles gvarjila, nedli kaliumis marili da 
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sxva. b) sasuqebi qarxnuli wesiT gadamuSavebuli agro-

madnebi, martivi da  ormagi superfosfati. g) sinTezu-

rad miRebuli azotiani da rTuli sasuqebi. d) warmoe-

bis anarCenebiosagan miRebuli Tomasis  wminda gogir-

dmJava amoniumi. e) qarxnuli  wesiT miRebuli baqteriu-

li sasuqebi: nitragini, azotogeni,  fosforbaqteriozi, 

Sedgenilobis mixedviT:  

1. organuli, 2. mineraluri, 3. organul-mineraluri, 

4. baqteriuli. 

niadagze da mcenareTa kvebiT reJimze moqmedebis mi-

xedviT, sasuqebi SeiZleba daiyos pirdapiri da iribi  

moqmedebis sasuqebad. pirdapiri moqmedebis sasuqebis 

Setana aumjobesebs  mcenareTa kvebas sxvadasxva sakvebi 

elementebiT – azotiT, fosforiT, kaliumiT, mikroele-

mentebiT da sxva. am jgufs miekuTvneba Sesabamisad – 

azotiani, fosforiani, kaliumiani, mikrosasuqebi da 

sxva.  

iribi moqmedebis sasuqebi SeaqvT niadagSi misi Tvi-

sebebis gasaumjobeseblad, masSi arsebuli sakvebi ele-

mentebis mobilizaciisaTvis. amaT  miekuTvnebian qimiuri 

melioraciis saSualebebi – kiri, TabaSiri da sxva. maq-

terialuri sasuqebi, biologiuri procesebis gasaZlie-

reblad niadagSi. 

qimiuri Sedgenilobis mixedviT,  sasuqebi  iyofa – 

mineralur da  organul sasuqebad. 

mineraluri sasuqebi - esenia samrewvelo, an buneb-

rivi madnebis produqtebi, romlebic mcenareTa kvebi-

saTvis niadagis nayofierebis amaRlebisaTvis elemen-

tebs Seicaven. maTi miReba xdeba mineraluri nivTierebe-

bisagan qimiuri an meqanikuri gadamuSavebiT. esenia  Zi-

riTadad, mineraluri marilebi, magram maT miekuTvneba  

zogierTi organuli nivTiereba, magaliTad – Sardovana.  

mineraluri sasuqebi arian – martivi, romelic Sei-

cavs mxolog erT sakveb elements – azotiani, fosfori-
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ani, kaliumiani, mikrosasuqebi da kompleqsuri, romle-

bic erTdroulad Seicaven or an ramodenime sakvebi 

elementebs – kaliumis gvarjila, nitrofoska, diamo-

foski da sxvebi. 

organuli sasuqebi – Seicaven sakveb elementebs, Zi-

riTadad, oragnuli nivTierebebis SemadgenlobaSi da  

warmoadgenen bunebrivi warmoSobis produqtebs – na-

kels,  torfs,  fekalur nivTierebebs d sxva. 

 celke jgufad  gamoiyofa  baqterialuri sasuqebi,  

romlebic Seicaven mikroorganizmebis kulturebs, rom-

lebic niadagSi Setanisas aZliereben masSi  SesaTvise-

beli formis sakvebi elementebis dagrovebas. 

sakvebi elementebis saxeebis mixedviT, mineraluri 

sasuqebi iyofa: azotiani, fosforian, kaliumian da mik-

rosasuqebad. sasuqis yvela saxe warmodgenilia sxva-

dasxva formebSi. magaliTad – azotiani sasuqebis asor-

timentSi Sedis nitratuli (natriumisa da kaliumis 

gvarjilebi), amoniumis (qloridebi da sulfatebi), amo-

nium – nitratebis (amoniumis nitrati), amiduri (karbami-

di) da sxvebi. 

mcenarisaTvis saWiro sakvebis Semcvelobis mixed-

viT arCeven 1. calmxriv moqmedi da 2. mravalmoqmedi anu 

rTuli  sasuqi. 

calmxrivs miekuTvneba iseTi sasuqebi, romlebic Se-

icaven mcenarisaTvis saWiro mxolod erT romelime sak-

veb elements. magaliTad amoniumis gvarjila, amofosi,  

potazoti,  nitrofoska da sxva. 

niadagis xsnaris reaqciaze moqmedebis mixedviT ki 

arsebobs: fiziologiurad mJave, fiziologiurad tute 

da  biologiurad mJave sasuqebi. 

fiziologiurad mJave sasuqebs miekuTvneba gogir-

dmJava amoniumi, wloramoniumi, NH4NO3, KCL, K2SO4  da 

sxva. amaTgan  meti iTvisebs kations da anioni rCeba ni-

adagSi, rac iwvevs niadagis damJavebas. 
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fiziologiurad tute sasuqbs ki akuTvneben NaNO3, 
CA(NO3)2, KNO3, kaliumis  cianamidi da sxva. 

biologiurad mJave iseTi sasuqia, romelic Seicavs 

amoniumis jgufs, romelic nitrifikaciis Sedegas war-

moqmnili azotmJava  droebiT ares reaqcias mJave  mi-

marTulebiT  cvlis, aseTebia: amoniumis sulfati, qlo-

ramoniumi, naxSirmJava amoniumi, amofosi da sxva. 

sakvebi elementebis Semcvelobas  sasuqebSi  gamoxa-

taven – azotian  sasuqebSi – elementarul azotze ga-

angariSebiT (N), xolo fosforian  da kaliumian sasu-

qebSi – oqsidebze – Sesabamisad – P2O5 da K2O sasuqebis 

Sesatanad. 

TanmimdevrobiT Catarebuli  operaciebis  kompleq-

si – warmoadgens sasuqebis Setanis  teqnologias, igi 

moicavs – sasuqebis dozebs, Setanis xerxebs,  vadebs da 

Setanis wesebs. 

sasuqis doza – esaa sasuqis raodenoba, romelic 

SeaqvT sasoflo-sameurneo kulturebis qveS savegeta-

cio  sezonis  ganmavlobaSi. 

erTmaneTisagan ganarCeven sasuqebis Setanis sam 

wess: ZiriTadi – SeaqvT daTesvamde an dargvamde, Tes-

viswina – SeaqvT daTesvis an dagrvis dros, vegetaciis 

periodis ganmavlobaSi xorcieldeba gamokveba rac uz-

runvelyofs mcenares sakvebi elementebiT mTeli savege-

tacio periodis ganmavlobaSi. ZiriTadi Setana  uzrun-

velyofs mcenareebs mTeli savegetacio sezonis  ganmav-

lobaSi.  

Tesviswina  an dargvis wina – iTvaliswinebs niada-

gis mTel siRrmeze ganoyierebas da mcenareTa axalgaz-

rda asakSi kvebis gaZlierebas, xolo damatebiTi gamok-

veba svegetacio sezonis im periodSi  roca mcenareebi  

maqsimalurad  moixmareben sakveb elementebs. 

sasuqebis Setanis vadebi  SeiZleba iyos: saSemodgo-

mo, sagazafxulo da sazafxulo. 
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sasuqis Setanis xerxebi – SeiZleba iyos mobneviT 

mTel farTobze, Setana rigebSi, budnebSi. 

sasuqebis Setana – guTnis moxvnis dros, kultiva-

toriT, farcxiT da sxva. 

sasuqebis efeqturi  gamoyenebisaTvis  arsebiTi 

mniSvneloba  aqvs maT  transportirebas,  Senaxvas  da  

niadagSi  SetanisTvis momzadebas.  sasuqebis rentabe-

luri gamoyenebisaTvis mniSvneloba  aqvs maT  sinestes, 

hidroskopiulobas. 

 

 

 

5.1. azotiani sasuqebi 
 

5.1.1. azotis roli mcenaris cxovrebaSi 

azoti aris umniSvnelovanesi elementi aramarto  

mcenareTaTvis,  aramed mTeli  organuli samyarosaTvis.  

azoti Sedis yvela martivi da rTuli cilebis  

SedgenilobaSi, Seadgens ra maTi saerTo masis 16-18%-s, 

xolo  cilebi mTavari  Semadgeneli nawilia mcenareTa  

ujredebis birTvisa da protoplazmis. azoti Sedis  

nukleinis mJavebis (dnm da rnm), SedgenilobaSi. azoti  

qlorifilis, fermentebis,  fosfatebis,  hormonebis da 

umetesoba  vitaminebis SemadgenlobaSi. 

MmcenareTa azotiT  kvebis regulirebiT, SeiZleba 

mniSvnelovnad vmarToT – sasoflo sameurneo kulture-

bis  mosavlianoba. xSir SemTxvevebSi is pirvel minimum-

Sia da iqedan gamomdinare gadamwyvetia mosavlianobis 

gadidebaSi.    

azotis ukmarisobis dros mcenareTa zrda Zlier  

izRudeba, pirvel rigSi, vegetatiuri organoebis azo-

tis saSualo Semcveloba mcenareSi 0,5-5,0%-s fargleb-

Si. azotis Semcveloba icvleba  mcenareTa asakis saxe-



111 
 

obebSi da saxeobaTa SigniT kvebis pirobebis da sxva 

faqtorebis moqmedebiT. 

mcenaris azotiT kvebis ZiriTadi wyaroebia azot-

mJavas da amoniumis marilebi. aqedan amoniaki pirdapir 

gamoiyeneba aminomJavebis Sesaqmnelad, xolo nitritebi  

da nitratebi unda aRdges amoniakamde. 

aminomJavebis warmoqmnis reaqcias ewodeba aminireba. 

mcenareSi warmoiqmneba aminomJavebi – asparginis, glu-

taminis mJavis. mcenares SeuZlia maTi siWarbis SemTxve-

vaSi Sekvras isini Tavisufali amoniu miT da warmoq-

mnas maTi aminebi. igi aminomJavebis ZiriTadi  jgufebia,  

romlebisganac polipeptidebi da cilebi warmoiqmneba.  

cilis molekula Sedgeba 20 aminomJavisagan da ori  

amidisagan. aracilovani, organuli azotis Semcveloba 

Seadgens 20-26%-s. axalgazrda mcenareebSi da mis orga-

noebSi sWarbobs cilebis sinTezi, xolo  moberebul 

mcenareebSi – sWarbobs cilebis daSla- hidrolizi. 

 

 
nax. 2. amiakis gardaqmna mcenareSi T. turCini (Г.В. 

Минеев, 2004) 
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XIX saukunis bolos agronomiul mecnierebaSi game-

febuli iyo  nitratebiT  kvebis Teoria, magram ukve am 

saukunis  bolodan  warmoiSva  amoniakuri  Teoria. aR-

moCnda,  rom mcenares  pirdapir gamoiyenos SeTvisebu-

li amoniumi aminomJavebis Sesaqmnelad. maSin, roca nit-

ratuli azoti unda aRdges amoniumamde mis gamoyenebi-

saTvis. 

 

 

5.1.2. azotis wrebrunva  da balansi miwaTmoqmede-

baSi. 

mineraluri azotis SenaerTebi niadagSi Zlier  

moZravia, magram igi  xSirad mcirdeba niadagSi azotis 

imobilizaciis organul SenaerTebSi gadasvliT. 

bunebriv cenozebSi azotis brunva da balansi gawo-

nasworebulia maTi aTvisebis  Semdeg, iwyeba niadagidan  

azotis moZravi formebis saxiT, misi danakargebis zrda. 

 

 

5.1.3. azotiani sasuqebis  warmoeba da gamoyeneba. 

XX saukunis dasawyisamde azotiani  sasuqebis Ziri-

Tadi wyaro msoflioSi iyo Cilis gvarjilis  sabadoe-

bi.  

meore wyaro iyo  metalurgiuli qarxnebisagan  ga-

moyofili amoniaki. magram me-20 saukunis dasawyisidan 

es sabadoebi ukve  gamoifita. amave dros  atmosferoSi  

molekuluri azotis maragebi uzarmazaria (78%);  hae-

ris  15 kilometriani simaRlis fena, 1 heqtar  farTob-

ze Seicavs 78.000 tona molekulur azots. 

iyo mravali cdebi molekuluri azotis Sekvrisa, 

magram isini praqtikulad ar gamodga. sinTeTikuri amo-

niakis miRebis xerxi daamuSava germanelma qimikosma  ha-

berma. es meTodi aRmoCnda ufro iafi da xelsayreli 

da dRemde igi ZiriTadia azotiani sasuqebis warmoebaSi. 
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materialurad rCeba atmosferos azotis SeboWvis bio-

teqnologiuri meTodebis damuSaveba. 

amoniakis miReba. sinTeTikuri amoniaki  miiReba qimi-

urad  sufTa azotisa da wyalbadis  urTierTqmedebiT. 

amisaTvis es gzebi 1:3 SefardebiT, maRali wnevis qveS 

daWirxnaven, Semdeg miawodeben sakontaqto RumelSi, sa-

dac 4000-5000 temperaturaze, wnevis qveS katalizatore-

bis daxmarebiT xdeba amoniakis sinTezi. 

N2+3H2O→ 2NH3 
molekuluri azotis wyaroa atmosferos azoti. mi-

Rebuli amoniaki SeiZleba gamoyenebuli iqnas uSualod 

sasuqad – Txevadi sasuqis  saxiT da amoniumis  sasuqe-

bis  warmoebisaTvis, agreTve azotmJavas misaRebad. 

azotmJavas iReben sinTezuri amoniakis daJangviT 

JangbadiT, es ZiriTadi gzaa azotis mJavisa da misi ma-

rilebis misaRebad. 

sinTezuri amoniaki da azotis mJava aris  ZiriTadi 

wyaro azotiani sasuqebis misaRebad. 

azotiani sasuqebis klasifikacia: azotiani sasuqebi  

Semdegi saxeebisaa: nitratuli, amiakuri, amonium-nitra-

tuli, amiduri, Txevadi amoniumi. 

nitratuli sasuqebi. am jgufs  miekuTvneba sasuqe-

bi, romlebic azots Seicaven nitratul formaSi – 
NaNO3 da Ca(NO3)2.  

natriumis gvarjila. (Cilis gvarjila) NaNO3  Sei-
cavs 15-16% azots da 26 % - natriums. igi iyo pirveli 

azotiani sasuqi, amJamad mas Rebuloben, rogorc Tan-

mxleb (gverdiT) produqts azotis mJavas warmoebis 

dros amoniakidan. 

kalciumis gvarjila. (norvegiuli gvarjila.) 

Ca(NO3)2 iyo pirveli, sinTezis gziT miRebuli pirveli 

azotiani sasuqi iyo. Seicavs 13-15 % azots. misi warmoe-

ba dawyebuli iyo 1865 w norvegiaSi, mis warmoebas sWir-
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deboda Zalian bevri eleqtroenergia da didxans ar 

gagrZelebula.  

amJamad, kalciumis  gvarjila miiReba rogorc gver-

diTi produqti amoniakidan azotmJavas miRebisas. es sa-

uqi higroskopulia da Zlier nestiandeba Senaxvis 

dros. 

orive saxis gvarjilebi  gamoiyeneba yvela kultu-

rebis qveS da yvela tipi niadagebze, magram azotis mci-

re Semcvelobis gamo, maTi gadatana Sors manZilze, 

ekonomikurad – araxelsayrelia. 

kaliumis gvarjila. mcenareTaTvis es sasuqi Tavisi 

moqmedebiT igivea, arc natriumis gvarjila gavrjile-

bis niadagSi Setanisas Na da Ca xvdebian STanTqmiT kom-

pleqsSi, xolo anioni NO3 ar STainTqmeba.  

natriumis da kaliumis gvarjila fiziologiurad 

tute reaqciis mqonea. N 

nitratuli sasuqebis gamoyenebis masStabi Zalze 

mcirea-1%. 

amiakuri sasuqebi – am jgufs miekuTvnebian amoniu-

mis sulfati, amoniumis qloridi, amoniumis naxSirmJava 

marilebi. amaTi warmoeba bevrad  ufro martivia, vidre 

zomiT aRniSnuli gvarjilebisa, radgan araa saWiro 

amoniakis gadayvana azotmJavaSi. 

amoniumis sulfati – (NH4)2SO4. Hazotis Semcveloba 

– 20.5%. igi miiReba  metalurgiuli  gazebidan  gamoyo-

fili amoniakiT da sinTezuri amoniakis gamoyenebiT. 

H2SO4 + 2 NH3 ↔ (NH4)2SO4 
koqsoqimiuri airebiT miRebuli sasuqi ufro iafia. 

ruseTSi ZiriTadad am MmeTodiT amzadeben. es sasuqi 

wyalxsnadia, mSral mdgomareopbaSi gaaCnia kargi fizi-

kuri Tvisebebi. 

 azotiani sasuqebis msoflio warmoebaSi, masze mo-

dis – 25 %, ruseTSi – 6 %. es aixsneba misi didi rao-
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denobiT gamoyenebis gamo sarwyav miwebze (brinji, bamba) 

da tropikebis Warbtenian sartyelSi. 

amoniumis qloridi  -NH4Cl. Seicavs  24-25 % azots. 

gaaCnia  kargi fizikuri Tvisebebi, mcired higroskopu-

lia. gaaCnia maRali fiziologiuri mJavianoba  da bevr 

qlors Seicavs (66 %) amitom misi gamoyeneba  qlorofo-

bi kulturebis qveS arasasurvelia (kartofili, Tamba-

qo, vazi). 

amoniumis karbonati da bikarbonati  - karbonati 

[(NH4)2CO3], bikarbonati (NH4HCO3) soflis meurneobaSi 

gamoiyenebian mcire masStabebiT. es sauqi miiReba amoni-

umis wylis naxSirbadis dioqsidiT. aramyaria – Ria ha-

erze kargavs ammoniums – azoti 21-24 %-ia. 

amiakiani sasuqebis gamoyeneba – niadagSi Setanili 

amoniumis sasuqebi swrafad ixsnebian  da NH4-is ioni 
erTveba niadagis myari fazis kaTionebTan gacvliT re-

aqciebSi. am reaqciebis Sedegad amoniumis ioni nakle-

bad – moZravi xdeba da mcirdeba misi niadagidan gamo-

recxvis SesaZlebloba. 

SemdgomSi, nitrofikaciis  procesebis Sedegad, amo-

niumis azoti gadadis  nitratul formaSi. am process  

aferxebs niadagis maRali mJavianoba da Warbtenianoba. 

amoniumis qloridis amoniumi ufro nakleb nitrofi-

cirdeba, rac aixsneba qloris SemzRudavi gavleniT 

nitrofikaciis baqteriebze. amoniumian sasuqebs gaaCniaT 

fiziologiuri mJavianoba. maTi efeqtianoba damokidebu-

lia niadagis reaqciaze. mJave niadagebze maTi efeqtia-

noba naklebia. 

amiakur-nitratuli sasuqebi - am jgufSi Sedis sasu-

qebi, romlebic azots Seicaven amiakur da nitratul 

formebSi. 

 amonumis gvarjila – amoniumis  nitrati – NH4NO3. 
Seicavs – 34-36 % amoniumis  da nitratis azots Sefar-
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debiT 1:1. igi miiReba azotmJavas  neitralizaciiT ai-

rovani amoniakiT. 

HNO3+NH3 (airi) = NH4O3  + 144 kj. 

sasuqi kargi wyalxsnadobiT xasiaTdeba, Zalian pig-

roskopulia. 

es sasuqi erT-erTi  yvelaze ufro efeqtiania azo-

tian sasuqebs Soris da  unarCeno sasuqia. mJave reaqci-

is mqone  niadagebze Setanisas, SeiZleba  gamoiwvios 

fiziologiuri damJaveba. 

amoniumis sulfonitrati (NH4)2SO4 . 2 NH4NO3, 
(NH4)2SO4 – is minarevebiT Seicavs 25-27 % azots, maT So-

ris – amoniumis formaSi – 18-19 % da  nitratuls 7-8 %. 

aqvs kargi wyalxsnadoba da nakleb  higroskopulia. Ta-

vis moqmedebiT axlosaa amoniumis sulfatTan 

kirian-amoniumiani gvarjila – NH4NO3 . CaCO3. mzad-
deba garanulire-buli saxiT, azotis Semcveloba 26-28 

%. es sasuqi farTod gamoiyeneba evropaSi.  

Txevadi amiakuri sasuqebi – es sauqebi gamoiyeneba 

uwylo  da wyliani saxiT. am sasuqebis Setana mcenare-

TaTvis iseTive efeqtis mqonea, rogorc myari sasuqebi-

sa, maTi warmoeba  ufro martivia da iafi, vidre mayri 

sasuqebisa. maTi uSualo gamoyeneba mTlianad meqanize-

bulia da Setana moiTxovs 2-3-jer nakleb  danaxarjebs, 

vidre myari sasuqebi, magram axlavs siZneleebic. maT 

Sesanaxad saWiroa  didi moculobis rezervuarebi. nia-

dagSi Sesatanad – specialuri  rezervuarebi da gamana-

wileblebi, avtocistrnebi da sxva. 

Txevadi amiaki  NH3 – yvelaze ufro  koncentrire-

buli  da  unarCeno sasuqia. Seicavs 82 % azots. igi mi-

iReba airisebri amoniumis  dawnexviT. mis Sesanaxad da 

transportirebisaTvis saWiroa specialuri foladis 

cisternebi. igi agreTve Zlier momqmedi sawamlavi niv-

Tiereba aris. misi  haerTan narevi – feTqebadia. masTan 
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muSaobisas adamianebma SeiZleba miiRon damwvroba  an 

sxeulis mzraloba. misi niadagSi Setanisas is advilad 

gadagis airis formaSi, STainTqmeba niadagis koloide-

bis mier da STainTqmeba  niadagis wylis mier. 

wylovani amoniaki (amoniakis wyali) NH3 + NH4, OH + 
H2O. es aris amoniakis wyalxsnari. gamodis  2 Semadgen-

lobis. 

I  xarisxis – 20 % azots 

II xarisxis – 16.4 % azots. 

niadagSi Setanisas STainTqmeba koloidebis mier. 

SemdgomSi – ganicdis nitrofikacias. 

Sardovana (karbamidi) – CO(NH2)2 Seicavs 46 % 

azots. igi yvelaze ufro koncentrirebulia myar azo-

tian sasuqebs Soris. misi warmoebisaTvis gamoiyeneba 

amoniaki  da  naxSirbadis  dioqsidi. wyalSi kargad ix-

sneba, higroskopuloba dabalia. igi gamodis granuli-

rebuli. granulirebis procesSi masSi warmoiqmneba biu-

reti, romelic toqsikuria mcenareTaTvis. amis gamo, 

mrewveloba uSvebs Sardovanas  burets araumetes 1 %-

is SemcvelobiT. niadagSi Setanisas male ixsneba  wyal-

Si da mikrofloris moqmedebiT gardaiqmneba amoniumis 

karbonatad (NH4)2CO3. es procesi 1-3 dRis ganmavlobaSi 

xdeba. amoniumis karbonati - igi haerze iSleba bikarbo-

natis da airisebri amoniakis warmoqmniT, rac iwvevs da-

nakargebs. amitom Sardovanas Setanisas, igi Rrmad unda 

CakeTdes niadagSi. es procesi ufro Zlieria neitralu-

ri da tute reaqciis niadagebSi. 

Sardovanas Setanis  pirvel vadebSi xdeba niadagis 

gatutianeba Semdgom damJaveba ase, rom aris reaqcia um-

niSvnelod icvleba. Sardovanas, rogorc ZiriTad sa-

suqs, iyeneben yvela tipis niadagebze. Sardovana – yve-

laze ukeTesia azotiani sasuqebis sxva formebTan Seda-

rebiT. msoflios masStabiT, Sardovanas warmoeba mudmi-

vad izrdeba. 
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azotiani sasuqebis Sereuli formebi- eseni warmo-

adgenen gvarjilis, Sardovanas  da sxva azotiani sasu-

qebis xsnars wylovan amoniakSi. isini Zalian gansxvav-

debian erTmaneTisagan azotis SemcvelobiT da Tavisu-

fali amoniakis amiduri, nitratuli da amoniakuri  

formebis  urTierTSefardebiT. 

amiakatebi -  Ria yviTeli feris siTxeebia, maTSi 

azotis Semcveloba meryeobs 35-40 %-idan 40-45 %-mde. 

amiakatebi Jangaven  metalebs, amitom maTi Sesanaxi Wur-

Weli mzaddeba specialuri legirebuli foladisagan. 

TavianTi efeqtianobiT, amiakatebi utoldeba myar azo-

tian sasuqebs. 

,,kas”-is wylovani xsnari karbamidisa da amoniumis 

gvarjilis. igi aris karbamidisa da amoniumis gvarji-

lis xsnarebis narevi, azotis SemcvelobiT 28-32 %. gaaC-

nia rigi upiratesobani, sxva myari da Txevadi azotiani 

sasuqebisagan gansxvavebiT. 

kas-is xsnarebi ar Seicaven Tavisufal amoniaks, ris 

gamoc moxerxebulia maTTan  mopyroba da muSaoba. maTi  

Senaxva SeiZleba Ria WurWelSic ki, rom ar veridoT 

azotis dakargvas.  

es sauqi  misi moxmarebis  rentabelobiT, erT-erTi  

perspeqtiulia azotian sasuqebs Soris. 

  azotiani sasuqebis Znelad xsnadi formebi-azoti-

ani sasuqebis kargi xsnadoba  da gadaadgileba  niadag-

Si yovelTvis ar aris sasargeblo CarecxviTi reJimis 

niadagze didia azotis danakargebi rogorc nitratuli 

ise amoniakuri formidan. aseve didia  danakargebi ai-

ris saxiT da denitrofikaciis procesSi yvela es faq-

torebi amcireben azotiani sasuqebis efeqtianobas, ami-

tom bolo wlebSi dawyebulia azotiani sasuqebis nela 

momqmedi formebis warmoeba. isini iyofian 2 jgufad:  

1 – aerTianebs wyalSi sustad xsnad sasuqebs – Sar-

dovanas da sxvadasxva  aldehidebs.  
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2 – kapsulirebuli sasuqebi, e.i. romlis  granule-

bi dafarulia Zneld xsnadi afskiT. 

maT misaRebad iyeneben sxvadasxva sxva aldehidebs - 

formaldehids, acetilaldehids, krotonisa da izome-

Tilovani aldehidi da sxva. ris Sedegad miiReba Semde-

gi sasuqebi: 

Sardovana – formaldehiduri (S.fs) anu urea for-
mis, romelic Seicavs 38-40 % azots;   

 krotolidenti – Sardovana(k.d.S) azotis semcve-

lobiT – 32 %. 

 izobutolenti – Sardovana (i.b.d.S.) 31% susti 

wyalxsnadi azotiT; 

Sardovana – formacetoაldehidebi (S.f.m.a.) da sxva. 
es sauqebi perspeqtiulia Warbnaleqiani raionebi-

saTvis da sarwyav  miwaTmoqmedebis zonebSi. am sasuqe-

bis Setana SeiZleba maRali dozebiT erTjer – 3 weli-

wadSi. maTi uaryofiTi maxasiaTebelia - maRali Rirebu-

leba. bolo wlebSi dawyebulia kafsulirebuli sasuqe-

bis warmoeba – maTi dadebiTi mxarea mcenareTaTvis mTe-

li vegetaciis manZilze maTi Tanabari SeTviseba. 

 

 

5.1.4. niadagSi sasuqebis azotis transformacia da 

gamoyeneba mcenaris mier 

azotiani sasuqebis racionaluri gamoyenebis teqno-

logia emyareba maTi Tvisebebisa  da niadagSi gardaq-

mnis  procesebis Taviseburebebs. Cveulebriv, yvela azo-

tiani sasuqebi kargad ixsneba wyalSi. azotiani sasuqe-

bis nitratuli formebi gadaadgildebian niadagSi nia-

dagur xsnarTan erTad. garda biologiurisa, STanTqmis 

arcerTi saxeobiT ar Seikvreba.  biologiuri STanTqma 

aqtiurad mimdinareobs mxolod wlis Tbil dros. nit-

ratuli azotis danakargebi im niadagebSia, romlebsac 

intensiuri daRmavali wylis deni gaaCniaT. 
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sasuqebis amoniumiani formebi niadagSi Setanisas 

STainTqmeba niadagis myari fazis mier da gadadian gac-

vliT STanTqmul mdgomareobaSi da SemdgomSi, nitro-

fikaciis procesis ganviTarebasTan erTad, gardaiqmnebi-

an nitratebad. aRniSnuli formebidan  denitrofikaciis 

Sedegad, romelic  yvela niadagebSi mimdinareobs, peri-

odulad xdeba nitratuli azotis dakargva. es danakar-

gebi azotis amoniumis formis sasuqebidan 20% -mdea, 

xolo  nitratulisaTvis – 30 %-mdea. 

denitrofikaciis procesiT niadagi Tavisufldeba 

Warbi nitratebisagan, romlebic mcenareebma ver SeiTvi-

ses da isini SeiZleba sakmao odenobiT Cairecxos da 

moxdes nakadulebSi da wyalsacavebSi. am procesis 

dros xdeba azotfiqsatorebis da Tavisufali azotis 

atmosferoSi gadasvla. 

niadagSi – sasuqebis azoti, mikroorganizmebis mier 

SeiZleba gadayvanili iqnas organul nivTierebebSi, mce-

nareTaTvis miuwvdomel formebSi. dadgenilia, rom am 

procesebis Sedegad (imobilizacia) SeiZleba Seikvras   

nitratebis 10-12 %  da amoniumian sasuqebis 30-40 %. 

adre egonaT, rom mcenareebi iTviseben azotiani sa-

suqebis 60-70 % Setanis wels. SemdgomSi dadginda, rom  

es sidide mxolos 40 %-ia, magram sasuqebis SetaniT, 

mcenareebi aZliereben  niadagis sasuqis SeTvisebas 20-30 

%. niadagSi Setanili azotiani sasuqebi, praqtikulad 

erT savegetacio sezonze ixarjeba. nawili SeiTviseba 

mcenareTa mier, nawili ganicdis imobilizacias, nawili 

ki Cairecxeba niadagidn da denitrofikaciis Sedegad 

gadava atmosferoSi. amitom azotiani sasuqebis moqmede-

ba aRiricxeba Setanis wels, Semdegqmedeba ar aRiricxe-

ba. 
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5.1.5. azotiani sasuqebis  danakargebis Semcirebis 

xerxebi 

azotiani sasuqebis efeqtianobis gadideba  dakavSi-

rebulia erTis mxriv,  mcenareTa mier azotis  moxmare-

bis  produqtiulobiT, meores mxriv – misi danakargebis 

SemcirebiT. es amocana gadaiWreba mcenareTa azotiT  

kvebis pirobebisa da reJimis optimizaciiT da agroteq-

nikuri da melioraciuli RonisZiebebis srulyofiT, 

esenia: 

- azotiani sasuqebis optimaluri dozebisa da for-

mebis gamoyeneba– 

mcenareTa biologiuri Tvisebebisa da sasuqebis 

Tvisebebis gaTvaliswinebiT; 

niadagur-klimaturi  pirobebis gaTvaliswineba; 

mcenaris kvebis diagnostikis Sedegebis gaTvaliswi-

nebiT. 

 azotiani sasuqebis optimaluri dozebis gansazR-

vra, ZiriTadad xdeba mindvris cdebis safuZvelze. bo-

lo periodSi, sul ufro met gavrcelebas poulobs 

azotis dozebis optimizaciaSi niadagSi mineraluri 

azotis Semcvelobis gaTvaliswinebis meTodi. (N-NO3+N-
NH4) azotis efeqturi dozebi sxvadasxva kulturebisaT-

vis damokidebulia zonis niadagur-klimatur pirobebze, 

amitom azotis optimaluri dozebis gaangariSebis meTo-

dis yvela modifikaciebi atareben regionalur Tavise-

burebebs.  

azotiani sasuqebis dozebis  optimizaciaSi mniSvne-

lovan rols TamaSobs sasuqebis Setanis vadis im peri-

odTan miaxloeba, roca mcenareebi maqsimalurad iTvise-

ben azots, agreTve  nela –momqmedi da kafsulirebuli 

azotiani sasuqebis gamoyeneba. amave mimarTulebiT aris 

saWiro – nitrifikaciis  ingibitorebis gamoyeneba, rom-

lebic zRudaven  nitrofikaciis baqteriebis moqmedebas 

da sasuqebis azotis SenarCunebas amonumis formaSi. 
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aseve didi mniSvneloba aqvs mcenaris biologiuri 

Taviseburebidan gamomdinare mJave niadagebis mokiriane-

bas, rac aumjobesebs mcenareTa zrda-ganviTarebas da 

aZlierebs azotis SeTvisebas maT mier. 

 

5.1.6. biologiuri azoti miwaTmoqmedebaSi 

umaRles mcenareTa da mikroorganizmebis urTier-

Tqmedeba  farTod aris gavrcelebuli. dadgenilia, rom 

mcenareTa qsovilebSi da WurWlovan sistemebSi Casax-

lebulia endofituri mikroorganizmebis didi raodeno-

ba, sasursaTo uzrunvelyofisaTvis cilebis sakmao ra-

odenobis Seqmna SeuZlebelia gadawydes biologiuri 

azotis gamouyeneblad. amitom srulad unda iqnas gamo-

yenebuli  parkosani mcenareebisa da mikroorganizmebis 

SesaZleblobani – moaxdinon  molekuluri azotis fiq-

sacia atmosferodan. atmosferuli azotis mikrobiolo-

giuri fiqsacia - ekologiurad sufTa gza aris mcena-

ris azotiT momaragebaSi da sWirdeba Zalian mcire 

energetikuli danaxarjebi. biologiuri da  mineraluri 

sasuqebis azotis xelsayreli Sefardeba sasoflo-same-

urneo kulturebis kvebaSi, saSualebas iZleba dabalan-

sdes sakvebi elementebis brunva miwaTmoqmedebaSi da sa-

erTod biosferoSi adidebs biogeni kvebis elementebis 

raodenobas. 

simbiozuri azotfiqsaciis odenoba damokidebulia 

mcenaris azotiT uzrunvelyofasa da fotosinTezis  

intensiobaze. 

molekuluri azoti Seadgens haeris umetes nawils 

(78 %). TviToeul heqtars faravs haeris fena, romelSic 

80 aTasi tona azotia, romelic praqtikulad miuwvdome-

lia umetesoba mcenareebisaTvis. molekuluri azoti qi-

miurad inertulia. 

sawarmoo pirobebSi, azotis aRadgena amoniakamde 

saWiroebs maRali temperaturas da wnevas. biologiur 
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sistemebSi ki airisebri azotis Sekvra mimdinareobs 

normaluri atmosferuli wnevisa da temperaturis piro-

bebSi niadagis mikroorganizmebi, romlebic azotis fiq-

sacias axdenen, or jgufad iyofa: avtotrofebi da hete-

rotrofebi.  

avtotrofebs miekuTvnebian - cianobaqteriebi da 

fotosinTezis mwarmoebeli anaerobuli baqteriebi. isi-

ni aqtiuria mxolod Warbtenian niadagebSi, sadac fiq-

sirebas axdenen weliwadSi  20-50 kg/ha azotisa. 

yvela tipis niadagebSi, rozosferosa da filosfe-

roSi ufro gavrcelebuli da mravalricxovania hete-

rotrofuli azotfiqsatorebi, yvelaze kargad Seswav-

lilia koJris baqteriebi, parkosani mcenareebis fesveb-

ze ganviTarebuli heterotrofuli simbiotikuri azot-

fiqsa-torebis da sxva warmomadgenlebis roli  bolom-

de  gamocnobili ar aris. 

azotis fiqsaciis unari aRmoCenilia baqteriebis 

did jgufSi, romlebic sxvadasxva sistematur jgufSia, 

garda kargad cnobili azoto baqteriis, klostridu-

mis, koJis baqteriebisa, es unari aRmoCenilia sxvebSic 

– Arthrobacter, Bacillus, Erwinia, Klebsiella  da sxvebi. 
Ddadgenilia, rom zogierTi sartylis klimatis zo-

naSi azot-fiqsatorebis xarjze yovelwliurad SeiboWe-

ba ara 3-5kg. azoti heqtarze, rogorc adre iTvleboda, 

aramed aranakleb 35-50kg. tropikebSi maTi produqtiu-

loba 100kg/ha Seadgens (Умаров М. 1989). A 
axali meTodebis gamoyenebam mniSvnelovnad gaafar-

Tova warmodgena azotfiqsaciis ekologiaze. mniSvnelo-

vania, rom yvela mcenareebSi uklebliv aRmoCenilia 

azotfiqsaciis gaaqtiurebis unari, maTTan asocirebuli 

baqteriebis mier (fesvebze-rizosfero, da ylortebze--

filosfero) (Умаров М. 1989). xmeleTis ekosistemebSi, 

azotfiqsaciis wliri jamuri  produqcia Seadgens  175-

190 milion tonas, romelTagan 90-110 milioni tona mo-
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dis sasoflo-sameurneo   savargulebis niadagebze (mi-

Sustini, 1983)*. 

azotis yovelwliuri gamotana niadagidan sasoflo--

sameurneo produqciis, Seadgens 110 milion tonas, maSa-

sadame azotis ZiriTadi masa mosavalSi (70-75 %) warmod-

genilia, biologiuri da niadagSi organuli  nivTierebe-

bis mineralizaciis Sedegad warmoqmnili azotiT. 

bolo wlebSi Catarda  kvlevebi  nitrogenazaze, Zi-

riTad fermentze,  romelic anxorcielebs azot fiqsa-

cias.  nitrogenazas Tavisebureba aris is rom igi aRad-

gens aramarto molekulur azots, aramed sxva substra-

tebsac, romelTac sammagi kavSirebi aqvT, iseve, rogorc  

molekulur azots Sekruli azotis atmosferuli nale-

qebiT  niadagSi moxvedra, xolo, romelic Weqa – quxi-

lis procesSi molekulur azots Sekravs, stabiluri 

aris. igi  2-20 kg/ha aris sxvadasxva zonebSi. 

 
 

sakontrolo kiTxvebi: 

 ra iciT  azotis rolze, mcenaris sicocxleSi. 
 rogoria mcenareTa kvebaSi  amoniumisa da nitratuli  

formis azoti? 
 rogoria azotis brunvis Taviseburebani miwaTmoqmede-

baSi? 
 azotiani sasuqebis miRebis ra wyaroebi iciT? 
 azotiani sasuqebis klasifikacia da asortimenti. 
 daaxasiaTeT nitratuli da myari amiakuri sasuqebi. 

 daaxasiaTeT Txevadi amiakuri sasuqebi. 

 rogori Sedgeniloba, Tvisebebi da gamoyeneba axasia-

Tebs Sardovanas sasuqis? 
 daaxasiaTeT amiakatebi da ,,kas”-i. 
 romel Znelad xsnad azotian sasuqebs icnobT? 
 aRwereT azotiani sasuuqebis urTierTqmedeba niadagTan. 

                                                 
* citirebulia Б.А. Ягодин и др. Агрохимия, М. “МИР” 2004 г. 
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 azotiani sasuqebis  danakargebis Semcirebis gzebi. 
 rogoria biologiuri azotis roli mcenareTa kvebaSi? 
 daasaxeleT yvelaze ufro koncentrirebuli azotiani 

sasuqi da misi gamoyenebis efeqtianoba. 
 

 

 

5.2 fosforiani sasuqebi 
 

5.2.1. fosforis roli mcenareTa kvebaSi 

fosfori pirvelad aRmoaCines mcenaris nacris Sed-

genilobaSi, Sveicarielma mecnierma sosiurma. Semdgom-

Si dadginda rom fosfori aucilebelia yoveli cocxa-

li organizmebisTvs, rom mis gareSe ar arsebobs ar-

cerTi cocxali organizmi. 

Ffosforis moxmareba mcenareTa mier, ramdenimejer 

naklebia vidre azotis. Mmisi Semcveloba 0,2-1,0% mcena-

ris mSral masaSi. fosforis ganawileba mcenareSi gviC-

venebs, rom igi azotis Tanamgzavria – igi metia  iq, sa-

dac metia azoti. orive es elementi SedarebiT metia  

mcenaris reproduqciul organoebSi da iq sadac inten-

siurad midis organuli nivTierebis sinTezi. 

Mmcenaris produqcia azotisa da fosforis urTier-

TSefardeba daaxloebiT: 1:0,3 aris. saerTod SeiZleba 

CaiTvalos, rom fosforis Semcveloba saSualod aris 

azotis mesamedi. 

fosfori mcenareSi aris mineraluri da organuli 

naerTebis saxiT 5-15%-ia, Oorganuli  85-95%. mineraluri 

fosfori warmodgenilia ZiriTadad orofosforis mJa-

vas kaliumis, kalciumis, magniumis da aluminis marile-

biT. mcenareTa sicocxleSi ufro mniSvnelovan rols 

TamaSobs organul naerTebSi Semavali fosfori: nukle-

inis mJavebi, nukleoproteidebi, fosfatoproteidebi, 

adenozinfosfatebi, saxarofosfatebi, fosfatidebi, fi-
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tini. maT Soris umTavresia nukleinis mJavebi da adeno-

zin-3-fosfati, romlebic axorcieleben cilebis sin-

Tezs, memkvidreobis Tvisebebis gadacemis da energeti-

kul gacvlas. mcenareSi nukleinis mJavebi warmoqmnian 

cilebTan kompleqsur naerTebs - nukleinoproteidebs.  

fosforis gansakuTrebuli roli mcenareTa sicocx-

leSi imaSia rom is ujredSi energetikuli reaqciebis 

ZiriTadi komponentia. ujredSi. aq mTavaria adenozin-3-

fosfati, igi warmoadgens ujredSi energiis akumulia-

tors. fosfatebi (fosfolipidebi) aris yvela mcenaris 

ujregSi. isini Sedian fosfolipidebis membranebSi da 

aregulireben membranebis sxvadasxva nivTierebis gamta-

robas plazmalemaSi. 

mcenaris yvela qsovilebSi gvxvdeba saxarofosfate-

bi romlebic mniSvnelovan rols TamaSoben mcenareTa 

sunTqvaSi da fotosinTezSi. fosforis mniSvnelovani 

raodenoba Sedis fitinSi, romelic bevria TeslSi. 

fosforis siWarbe iwvevs mcenaris adreul mobere-

bas, igvianebs yvaviloba, magram nayofebi adre mwifdeba, 

ganuviTarebelia. mcenareTa azoturi da fosforuli 

kveba kavSirSia erTmaneTTan. fosforis ukmarisobis 

dros izRudeba cilebis sinTezi, fosforis ukmariso-

basTan yvelaze ufro mgrZnobiarea mcenare axalgazrda 

asakSi. 

 

 

5.2.2. fosforis wyaroebi mcenareTaTvis 

bunebriv pirobebSi fosforis ZiriTad wyarod mce-

nareTaTvis aris orTofosforis mJava, radgan niadagSi 

aris moxolod orTofosforis mJavas marilebi. orTo-

fosforis mJava samfuZiania. mas SeuZlia sami anionis 

H2PO4, HPO4 da PO4 disocireba. niadagSi myofi yvela or-

Tofosforis mJavas erTCanacvlebuli marilebi wyal-

xsnadia da kargad SeiTviseba mcenareTa mier, xolo or-
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Canacvlebuli CaHPO4 da MgHPO4 – wyalxsnadi araa, mag-

ram ixsneba sust mJaveebSi. 

fesvebis mier gamoyofili susti mJavebi da organu-

li nivTierebebis mineralizaciis dros gamoyofili 

susti mJvebi xels uwyoben maT xsnadobas da isinic 

kargad SeiTviseba mcenareTa mier. 

samCanacvlebuli orvalentiani kaTionebiT – 

Ca2(PO4)2 wyalSi uxsnadia, ris gamoc mcenareTa umrav-

lesoba mas ver iTvisebs. gansakuTrebiT cudad SeiTvi-

seba mcenareTa mier fofsforis 3-valentiani kaTionebis 

marilebi: AlPO4, Al(OH)3PO4,  FePO4,  Fe(OH)3PO4 da sxvebi. 

mJave niadagSi isini Seadgenen mineraluri fosforis 

mniSvnelovan nawils. 

fosforis karg wyarod mcenareTaTvis iTvleba or-

Tofosforis mJavas anionebi, romlebic STanTqmulia 

niadagis kaTionebis mier da SeuZliaT gamoTavisuf-

ldnen gacvliTi reaqciebis gziT. Ffosforis es forma 

TiTqmis uaxlovdeba wyalxsnadi formebis SeTvisebado-

bas. 

dadgenilia rom zogierT mcenareebs SeuZliaT Se-

iTvison organuli naerTebis  fosfori – magram es 

procesi umniSvneloa. mcenareTa mier SeTvisebuli fos-

fori Zalian swrafad gamoiyeneba rTuli organuli na-

erTebis sinTezisTvis uSualod fesvebSi. 

  

5.2.3. fosforis wrebrunva da balansi niadagsa da 

mcenareSi 

agronomis mTavar amocanas warmoadgens Seqmnas sak-

vebi elementebis racionaluri brunva miwaTmoqmedebaSi. 

TiToeul biogenur elements aqvs Tavisi wrebrunvis 

da balansisa specifika sistemaSi: niadagi-sasuqi- mcena-

re. 

Ffosfors ar aqvs niadagSi misi maragis Sevsebis 

bunebrivi wyaroebi, rogorc azots. amave dros unda vi-
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codeT rom niadagSi fosforis bunebrivi maragebi mniS-

vnelovania. niadagebis mxolod metrian fenaSi fosfo-

ris Semcveloba 10-35 t/ha-s Seadgens sxvadasxva Senaer-

Tebis saxiT. 

fosforis gamodevnas sasoflo-sameurneo kulture-

bis mosavlis saxiT Seadgens 25-40 kg/ha. 

bunebriv biogecenezebSi romlebisTvisac damaxasia-

Tebelia biogenuri elementebis brunvis Sekruli (e.w. 

biologiuri) cikli, mimdinareobs fosforis akumila-

cia niadagis zeda horizontSi. miwaTmoqmedebs SeaqvT 

fosforis brunvaSi arsebiTi koreqtivebi – emateba ga-

savali mosavlis saxiT da Semosavali sasuqebis saxiT. 

sakvebi elementebis balansi- es aris jamuri raode-

noba elementis brunvis gansazRvruli raodenobis man-

Zilze, konkretul farTobze. misi gansazRvrisTvis iye-

neben – biologour balansis maCvenebels, romelic axa-

siaTebs mcenareTa mier sakvebi elementebis gamotanas, 

agreTve niadagSi dabrunebas. 

sameurneo balansi – gansazRvravs sakvebi elemente-

bis gamotanas mcenareuli produqciiT da maT dabrune-

bas mineraluri da organuli sasuqebiT. 

fosfori ZiriTadad grovdeba mcenaris reproduqti-

ul organoSi da mosavlis saxiT gadis farTobidan (2/3) 

aseve mcenareul (bze, Tiva) narCenebSi (1/3). 

agrocenozebSi fosforis brunva ufro martivia 

vidre azotisa. fosforis balanss gamavali statiebi 

ZiriTadad xdeba mineraluri da organuli sasuqebis ni-

adagSi SetaniT. 

 

5.2.4. fosforiani sasauqebis warmoebisTvis saWi-

ro nedleuli 

fosforiani sasauqebis warmoeba xdeba misi bunebri-

vi madnebis (agromadnebi) gadamuSavebis gziT.  es madne-

bia – apatitebi da fosforitebi. msoflioSi fosforis 
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madnebis ZiriTadi maragebi aris marokoSi, amerikis Se-

erTebul StatebSi da ruseTSi, mcire raodenobiT sa-

qarTveloSi. 

apatitebi – es aris vulkanuri warmoSobis qanebi. 

arsebobs apatitebis Semdegi formebi: ftorapatitebi, 

qlorapatitebi, karbonatapatitebi, hidroqsilapatitebi. 

ruseTSi aris apatit- nefelis saxiT xibinSi, igi Sei-

cavs 30-31% P2O5-s. 

fosforitebi – warmoadgenen danaleq qanebs ZiriTa-

dad zRviuri warmoSobisaa. igi aris produqti Soreul 

warsulSi okeaneebsa da zRvebSi cocxali organizmebis 

cocxalqmedebisa. e.i. organuli warmoSobisaa, fosfori-

tebis ZiriTadi sabadoebi msoflioSi gvxvdeba Crdilo-

eT afrikaSi, amerikis SeerTebul StatebSi da ruseTSi. 

cnobilia saqarTveloSi fosforitebis sabadoebi godo-

gansa da leCxumSi. 

fosforis msoflio umsxvilesi sabadoebi, ganekuT-

vnebian danaleq qanebs, romlebic daileqa okeanis  siR-

rmeSi da Semdgom amoiwia zedapirze an Tavidan daileqa 

zedapiruli wyebiT, romlebmac gaaRwies danaleq feneb-

Si. 

fosforis umsxvilesi sabadoebi ZiriTadad Sedgeba 

mineral frankolitisagan-es ftorapatitia kalciumis 

karbonatiT, romelsac Semdegi formula aqvs: 

Ca10F2(PO4)6 
. CaCO2. 

Ffosforituli madani moipoveba Ria an maRaros we-

siT. Mmopovebis da gamdidrebis Semdeg ftorapatiti 

gardaiqmneba iseT formaSi, romelic efeqturad gamoiye-

neba mcenareTa kvebaSi 

Mmiuxedavad imisa, romfosfor mJavas garkveuli ra-

odenoba gamoiyeneba uSualod niadagSi Sesatanad sar-

wyav wyalTan erTad praqtikulad is unda ganixilebo-

des, rogorc nedleuli superfosfatis da ormagi su-

perfosfatis sawarmoeblad. sasuqis misaRebad  gamoiye-
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neba eqstraqtuli meTodiT miRebuli fosforis mJava. 

ZiriTadad mimdinareobs Semdegi reaqcia:   

Ca10F2(PO4)6+10H2SO4+20H2O=10CaSO4. 2H2O+2HF+6H3PO4 

             (ftorapatiti)               (TabaSiri) 

 

a.S.S safuZveli Caeyara maRal koncentrirebuli mJa-

vis warmoebas, romelsac superfosforis mJavas uwode-

ben. Mmis SemadgenlobaSi  Semavali fosforis TiTqmis 

naxevari warmodgenilia pirofosforis mJaviT da misi 

kidev ufro koncentrirebuli SenaerTebiT. superfos-

formJava agreTve gamoiyeneba Txevadi sasuqebis da mara-

li koncentraciis myari sasuqebis sawarmoeblad. 

 

 

5.2.5. fosforiani sasuqebis klasifikacia 

fosforiani sasuqebi- maTi xsnadobisa da mcenare-

TaTvis SeTvisebis mixedviT, iyofa sam jgufad: 

- sasuqebi romlebic fosfors Seicaven wyalSi 

xsnadi formiT – martivi  da ormagi superfosfati. am 

sasuqebis fosfors kargad iTviseben mcenareebi. 

- sasuqebi romlebic Seicaven fosfors  wyalSi ux-

snadi formiT – magram sust mJaveSi xsnadi formiT. 

(2%-iani limonis mJava) prepicitati, Tomaswida, marte-

nis fosfatwida. am sasuqebis fosfori misawvdomia mce-

nareTaTvis. 

- sasuqebi romlebic Seicaven fosfors  wyalSi ux-

snadi formiT sust mJaveSi Znelad xsnad, mTlianad 

xsnadi Zlier mJaveebSi (marilmJava, gogirdmJava) fos-

foritis fqvili, Zvlis fqvili, am sasuqebis fosfori 

Znelad-misawvdomia  umetesoba mcenareebisaTvis. 

sasuqebi romlebic Seicaven fosfors wyalSi uxsna-

di formiT-martivi superfosfati miiReba bunerbivi 

fosforitebis damuSavebiT gogirdmJaviT.  

Ca10(PO4)6F2+7 H2SO4+ 3H2O=3CaH4(PO4)2+7CaSO4+2HF 
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saboloo produqtSi yovelTvis aris 5-5.5% Tavisu-

fali fosformJava. superfosfatis misaRebad iReben Ta-

nabar raodenobis fosfortis nedleulsa da gogirdmJa-

vas.  

mza produqti Seicavs 19% fosfors.  fosforis 

umetesi nawili (88-98%) mcenareT mier SesaTvisebel 

formaSia. wyalxsnadi monokalciumfosfati da fosfor-

mJava  (90%) da limonmJavaSi xsnadi 10-25% saboloo 

produqtia fxvnilisebri superfosfati. 

gaaCnia rigi uaryofiTi Tvisebebi maRali higrosko-

puloba, tenianoba, Senaxvisas swrafad kargavs gabneva-

dobas,  niadgidan Sexebis Sedegad kargavs xsnadobis 

xarisxs, yvela es Tvisebebi moSordeba roca fxvnili-

sebr superfosfats gadaamuSaveben granulirebuli sa-

suqad. amJamad mrewveloba uSvebs mxolod granulire-

bul superfosfats.  

ormagi superfosfati (sinonimebi-sammagi, koncentri-

rebuli superfosfati) – maRal koncentrirebuli fos-

foriani sasuqia, romelic miiReba apatitebis an fosfo-

ritisagan fosformJaviT  damuSavebisas. Seicavs: fos-

fors monokalciumfosfatis saxiT; [Ca(H2PO4)2]  da mci-
re raodenobiT (2,5%-mde). Tavisufal fosformJavas. sqe-

mis ZiriTadi gansxvaveba martivi  superfosfatisagan 

aris is, rom masSi ar aris TabaSiri. ormagi superfos-

fati Seicavs 45-49% SesaTvisebel P2O5-s. 
gamdidrebuli superfosfati miiReba apatitis ned-

leulis gogirdisa da fosforis mJavis daSliT. Sei-

cavs 23,5-24,5% P2O5-s. 

Ca10 (PO4)6 F2+14H2SO4+10H2O=10CaH4(PO4)2
. H2O+2HF 

superfosi axali koncentrilebuli fosforiani sa-

suqia, gaaCnia gaxangrZlivebuli moqmedeba, miiReba mJa-

vebiT (H2SO4+H3PO4) qimiuri gamdidrebisa da aqtivobis 

gziT, fosforitis fqvilis damuSavebiT. superfosi ga-
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modis granulirebuli saxiT, Seicavs 38-40% P2O5%, maT 

Soris 19-20% wyalxsnadia. 

sasuqebi romlebis Seicaven fosfors wyalSi ux-

snads, magram sust mJaveebSi xsnads-Pprecipitati (di-

kalcium fosfati) CaHPO4
.2H2O miiReba orTofosforis 

mJavis kiris rZis damatebiT. mas moixmaren ZiriTad sak-

vebi foormiT da mcired mcenareTa sasuqad. Seicavs 25-

35% limonmJavaxsnad P2O5-s. sakvebi percipitati ki Sei-
cavs 0.2% P2O5 –s.  

ftormocilebuli fosfati- miiReba fosforis mad-

nis Termuli damuSavebiT, romlis procesSi aSoreben 

ftors airisebri saxiT. miRebul produqtSi Tu igi apa-

titisgan damzadda  aris 30-32% limonmJavaxsnadi P2O5-s, 

xolo fosforitisagan miRebulSi 20-22% limonmJavax-

snadi P2O5, ZiriTadad moixmareba cxovelTn damatebiT 

sakvebSi. 

Tomaswoda – miiReba metalurgiul qarxnebSi, ro-

gorc Tanmxlebi produqcia. Seicavs 7-8, 16-20%-mde li-

monmJavaxsnad P2O5 –s, aseve igi  Seicavs mcire raodeno-
biT makro da mikroelementebs. gamoiyeneba rogorc Zi-

riTadi sasuqi. Mmas tute reaqcia gaaCnia da efeqtiania 

mJave reaqciis mqone niadagze. 

martenis fosfatwida- warmoadgens metalurgiuli 

qarxnebis Tana produqts. igi Raribia fosforiT da Se-

icavs 8-12% P2O5–s  limonmJavaSi xsnad formas. gaaCnia 

Zlieri tute reaqcia, gamoiyeneba mJave niadagebze. 

    sasuqebi romlebic Seicaven fosforis sust-mJa-

vebSi Znelad xsnadi FformiT, magram Zlier mJavebSi 

xsnadi saxiT- fosforitis fqvili –igi wvrilad daf-

qvili fosforitia. gamoiyeneba mJave niadagebze, yvela-

ze ufro iafi sasuqia. 1-xarisxis sasuqebSi P2O5–s Sem-
cveloba 28-30%, II-xarisxis sasuqSi 22-24% III-xarisxis 

sasuqSi 19-21%. arahigroskopiulia, kargad inaxeba. 
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masSi fosfori aris, ise rogorc bunebriv fosfa-

tebSi – fotorapatitis formiT-[Ca3(PO4)2]3CaF. am sasuqis 
efeqtianoba damikidebulia ZiriTadad niadagis mJavia-

nobaze. mJave areSi igi TandaTan gadadis samkalciumian 

fosfatSi, romelic ufro xsnadia. 

 

5.2.6. fosforiani saseqebis urTierTqmedeba nia-

dagSi 

fosforiani saseqebis xsnadoba azotian da kaliumi-

an sasuqebTan SedarebiT dabalia. niadagiSi fosforia-

ni sasuqis Setanis Semdeg, fosfat-ioni TandaTan gada-

dis sxvadasxva nareTebSi. es procesi Zalian nela mi-

dis. fosforis transformacias niadagSi ganapirobebs: 

qimiuri STanTqma kalciumis, kaliumis, magniumis, rkinis 

ionebis mier. niadagis myari fazis koloidebis mier 

fosfationebis STanTqma, biologiuri STanTqma mcenare-

Ta fesvTa sistemis da mikroorganizmebis mier. gacvli-

Ti STanTqma fosfat-ionebisa xdeba dadebiTad damuxtu-

li kaTionebis mier. es procesi Zieria mJave niadagebSi.  

 

5.2.7. fosforiani sasuqebis efeqtianobis gadide-

bis xerxebi 

 fosforiani sasuqebis efeqtianoba uSualod dakav-

Sirebulia niadagur-klimaturi pirobebTan, sasuqebis 

Tvisebebsa da sasoflo-sameurneo kuliturebis Tavise-

burebebTan.  

fosforiani sasuqebis efeqtianoba mniSvnelovnad 

icvleba niadagis Taviseburebebis mixedviT. igi gani-

sazRvreba masSi fosfatebis SemcvelobiT. Tu es Semcve-

loba dabalia, Sesabamisad izrdeba sasuqebis efeqtia-

noba da mcenareTa produqtiuloba. xolo kargad uz-

runvelyofil niadagze sasuqebis Setana ara raciona-

luria. fosforiani sasuqebis gamoyeneba aucilebelia 

im SemTxvevaSi, roca iyeneben azotiani da kaliumiani 
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sasuqebis maRali dozebs, rom ar dairRves balansi 

elementebis urTierTSefardebisa (N,P,K) niadagze rom-

lebSic fosfatebis Semcveloba cotaa, fosforiani sa-

suqebi unda SevitanoT dozebis TanafardobiT gadide-

biT. amisaTvis sasuqebis dozebi gaTvlili unda iqnas 

aramarto kulturebis  gegmiur mosavalze, aramed nia-

dagis nayofierebis amaRlebazec.  

fosforiani sasuqebis efeqtianoba damokidebulia 

agreTve sasoflo sameurneo kulturebis teniT uzrun-

velyofaze. mSral kalimatis pirobebSi dozebi unda ga-

viTvaliswinoT, rom fosforiani sasuqebi xels uwyoben 

niadagis tenis ekonomiur xarjvas. 

fosforis ZiriTadi Setana damokidebulia Semdeg 

faqtorebze: Setanis vada, siRrme, sasuqis forma, (xsna-

doba) doza da sxva elementebTan Tanafardoba. 

Setanis vada gansakuTrebiT mniSvnelovania Znelad 

xsnadi formebisTvis, maTi Setana unda moxdes, adre, 

SemodgomiT. samCanacvlebuli fosfatebis nawilma moas-

wros transformacia savegetacio sezonamde. 

Setanis siRrme unda gaviTvaliswinoT iseTi, rom 

mcenareTa fesvTa sistemis gavrcelebis aqtiur zonaSi 

SevqmnaT fosfatebis maragi. fosforiani sasuqebis  do-

zebi meryeobs 35-45, 90-120 kg/ha P2O5 damokidebulia nia-

dagis nayofierebaze  da klimatur pirobebze. fosfori-

ani sasuqebis wyalxsnadi formebi gamoiyeneba yvela ti-

pis niadagebze. maTi efeqtianoba damokidebulia imaze, 

rom SevamciroT maTi danakargebi niadagidan CarecxviT, 

amisaTvis unda gamoviyenoT granulirebuli formebi, 

niadgSi lokaluri Setana. naxevrad xsnadi (limonmJava 

xsnadi) aseve gamoiyeneba yvela tipis niadagebze da yve-

la kulturebis qveS. magram maTi efeqtianoba ufro ma-

Ralia mJave reaqciis mqone niadagebze. Aaqve umjobesia 

gamoviyenoT Tomaswida da fosfatwida maTi tute raq-

ciis gamo. Aaseve perspeqtiulia DZnelad xsnadi fosfo-
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riani sasuqis- fosforitis fqvilis gamoyeneba mJave ni-

adagebze. 

 

         

 

sakontrolo kiTxvebi: 

 aRwereT fosforis mniSvneloba mcenareTa zrda-ganvi-

TarebaSi? 

 aRwereT fosforis formebi da Semcveloba mcenareSi? 

 romeli SenaerTebia fosforis wyaro mcenareTaTvis? 

 daasaxeleT fosforis wrebrunva da balansi miwaTmoq-

medebaSi? 

 ra aris fosforiani sasuqebis miRebis wyaroebi, sad 
aris gavrcelebuli misi agromadnebi msoflioSi? 

 daajgufeT fosforiani sasuqebi? 

 daaxasiaTeT martivi da ormagi superfosfatis Tvise-

bebi da gamoyenebis wesi. 

 daaxasiaTeT fosforiani sasuqebis sxva formebis Tvi-

sebebi da gamoyenebis Taviseburebani. 

 daaxasiaTeT fosforitis fqvilis gamoyenebis pirobe-

bi. 

 daaxasiaTeT fosforiani sasuqebis niadagTan urTier-

Tqmedeba.  

 fosforiani sasuqebis efeqtianobis amaRlebis ra xer-

xebs icnobT? 

 fosforiani sasuqebis romeli saxes da formas gamoi-

yenebT wiTelmiwebze 

 

 

 

 

5.3. kaliumiani sasuqebi 
 

5.3.1. kaliumis roli mcenaris sicocxleSi 

kaliumi, azotTan da fosforTan erTad, miekuTvneba 

mcenareTa kvebis mTavar elements. igi aucilebelia yve-
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la mcenareebis sicocxlisTvis da mikroorganizmebi-

saTvis. 

mcenarisaTvis kaliumis mniSvneloba  pirvelma da-

adgina sosiurma 1804 wels mcenareTa nacris analizis 

safuZvelze. SemdgomSi libixma daasabuTa kaliumiani 

sasuqebis gamoyenebis aucilebloba. 

mcenareebSi kaliumi imyofeba ionur formaSi. aqamde 

araa cnobili iseTi organuli nivTiereba romelSic 

iyos kaliumi. kaliumi ZiriTad ujredis citoplazmaSi  

da vakuolebSia. Kkaliumi mWidrodaa dakavSirebuli 

protoplazmis cxovelmyofelobasTan, rac ganapirobebs 

mis dagrovebas foTlebsa da meristemul qsovilebSi. 

Mmisi gadamoZraveba xdeba qsilemiTac da floemiTac.  

Kkaliumi sufTa saxiT miiRo mecnierma devim 1807w. 

KOH-is eleqtrolizis dros. 

kaliumis 80% aris ujredis wvenSi da SeiZleba ad-

vilad gamoirecxos wyliT, gansakuTrebiT Zveli foT-

lebidan. dRis ganmavlobaSi roca mcenareSi aqtiurad 

mimdinareobs fotosinTezi da yvela bioqimiur procese-

bi, kaliumi miuxedavad misi moZraobis unarisa aris ga-

naTebuli mcenaris ujredebSi. RamiT roca yvela pro-

cesi Cerdeba kaliumi SeiZleba gamoiyos fesvebidan da 

dRisiT mzis ganaTebis Sedegad SeiZleba isev STainTqas 

mcenareTa mier. 

mcenareTa ujredebSi kaliumi imyofeba 20%-is rao-

denobiT, citoplazmis koloidebSi gacvliT-STanTqmul 

mdgomareobaSi, xolo 1% mitoqondriebSi. 

mcenaris axalgazrda organoebi kaliumis Seicaven 

3-5-jer meti odenobiT vidre Zveli organoebi. igi War-

bobs im organoebSi sadac intensiurad mimdinareobs 

nivTierebaTa cvlis procesebi da ujredebis dayofa. 

amitomaa rom kaliums uwodeben axalgazrdobis ele-

ments. simindis mtvrianis nacarSi kaliumze 35% modis, 

xolo iseT elementebze, rogoricaa kalciumi, magniumi, 
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gogirdi da fosfori erTad aRebulad modis mxolod 

24,7%-s. kaliumi advilad gadaadgildeba Zveli foTli-

dan axalebSi. 

kaliumis fiziologiuri funqciebi mravalferovani-

a. dadgenilia rom igi astimulirebs fotosinTezis mim-

dinareobas. aZlierebs naxSirwylebis gadenas foTlebi-

dan, aseve aZlierebs Saqrebs da maRalmolekulur nax-

Sirwylebis sinTezs. kaluimi aZlierebs monosaxaride-

bis dagrovebas xexilovnebisa da bostneuli kulture-

bis nayofebSi. agreTve saxameblis dagrovebas kartofi-

lia tuberebSi.kaliumi TamaSobs mniSvneloban rols 

mcenareSi cilebis sinTezzsa da ganaxlebis procesSi. 

kaliumis ukmarisobis dros cilebis sinTezi mkveTrad 

mcirdeba, kaliumi STainTqmeba mcenareTa mier kaTionis 

saxiT da ase rCeba igi ujredSi. 

kaliumis ujredSigniTaa koncentracia bevrad aRe-

mateba (100-1000) mis koncentracias niadagis xsnarSi. mi-

si moxmareba mcenareTa mier izrdeba da maqsimums aR-

wevs biologiuri masis zrdisas. 

Aazotisa da fosforisagan gansxvavebiT, kaliumi me-

tia mcenaris vegetatiur organoebSi, vidre reproduq-

tiulSi. 

kaliumis moyvare mcenareebi- kartofili, bostneu-

li kulturebi, Saqris Warxali, mzesumzira mas moixma-

reben bevrad meti odenobiT vidre sxva kulturebi. 

kaliumis ukmarisoba iwvevs mcenareSi nivTirebaTa 

cvlis darRvevas, bevr fermentis aqtivobis Senelbas, 

Saqrebis da cilebis cvlis darRvevas da  mcenareTa 

produqtiulobis Semcirebas.   kaliumiT SimSili, pir-

vel rigSi, garegnulad vlindeba mcenaris kronis qveda 

iarusis foTlebze – isini adre yviTldebian, rac iwye-

ba foTlis kideebidan, Semdeg isini muqdebian da kvde-

bian, garedan SexedviT emsgavsebian damwvars, rasac Se-

arqves “kideebis damwvroba”. Kkaliumis ukmarisobisas, 

138 
 

kronis zeda nawilis foTlebi Wknebian.  ufro xSirad 

kaliumis ukmarisoba mcenareSi Cndeba vegetaciis Sua 

periodSi, intensiuri zrdis periodSi, roca misi Sem-

cveloba mcenaris ujredSi mcirdeba 3-5-jer.  

kaliumis siWarbec uaryofiTad aisaxeba mcenareTa 

zrdasa da danviTarebaze. igi vlindeba mcenareTa foT-

lebis ZarRvebSoris uferuli mozaikuri wertilebis 

gamoCeniT, romlebic Semdeg muqdebian da foTlebi cvi-

va. 

 

5.3.2. kaliumis wrebrunva da balansi miwaTmoqme-

debaSi 

kaliumi erTerTi biogenuri elementia. kaliumis 

wrebrunva xmeleTis biocenozSi Zalian intensiuria. ka-

liumis Semcveloba sxvadasxva biocenozebis biomasaSi 

meryeobs 20-2000 kg/ha farglebSi. 

bunebriv biocenozebSi sakvebi elementebis brunva 

Caketili ciklis gamo da mcenareTa mier misi akumila-

cia, iwvevs niadagis zedapiris horizontebis TandaTa-

nobiT  gamdidrebas kaliumiT. agrocenozebSi kaliumis 

brunva da balansi ZiriTadad damokidebulia sameurneo 

saqmianobaze. niadagSi kaliumis saerTo maragi bevrad 

metia vidre azotis da fosforisa. 

kaliumis balansis ZiriTadi gasavali nawilia misi 

gamotana niadagidan sasoflo-sameurneo kulturebis mi-

er. yovelwliurad sxvadasxva mcenareTa mier gamoitane-

ba 40-310 kg/ha kaliumi. 

kaliumis nawili ikargeba niadagidan wylebis in-

filtraciiT 2-5%-is odenobiT sxvadasxva meqanikuri Se-

madgenlobis niadagSi. unda aRiniSnos, rom gacvliTi 

kaliumis raRac nawili niadagSi SeiZleba gadavides 

fiqsirebul ucvlad mdgomareobaSi. 

amrigad niadagSi sakvebi elementebis balansis Sesa-

narCunebulad, maTi Soris kaliumis, mTavar pirobas 
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warmoadgens maTi balansis gasavali nawilis kompensa-

cia organuli da mineraluri sasuqebis gamoyenebiT. 

 

 

5.3.3. nedleuli kaliumiani sasuqebis warmoebisTvis 

kaliumiani sasuqebis warmoebisaTvis nedleuls war-

modgenas bunebrivi kaliumiani sasuqebi-mineralebis sa-

xiT, romlTa sabadoebi aris: amerikis SeerTebul Sta-

tebSi, germaniaSi, safrangeTSi, kanadaSi, israelSi, ita-

liaSi, poloneTSi, ruseTsa da sxvagan. es mineralebia: 

>silviniti - 15-25 - K2O 
>karnaliti – 17% - K2O 

>kainiti – 19% - K2O 

>Seniti – 23% - K2O 

>langbeiniti – 23% - K2O 

>poligaliti – 16% - K2O 

>nefelini – 6-7% -  K2O  
  yvelaze didi sabado am mineralebisa ruseTSia – 

vernekamskSi (maragi – 12 miliardi tona). 

 

 

5.3. 4. kaliumiani sasuqebis warmoeba, maTi Sedge-

niloba da Tvisebebi 

samrewvelo kaliumis sasuqebi iyofian koncentri-

lebul da nedl sasuqebad. koncentrirebulia: kaliumis 

qloridi, gogirdmJava, kaliumi, kaliumis qloridi – 

eleqtroliti, kaliumis marili, kalimagnezia. 

nedli sasuqebia – siloviniti, kainiti. 

silviniti – nKCl+nNaCl – Seicavs 12-15 % K2O da 35-40 
% Na2O. gamodis msxvilad-dafqvili (1-5 mm) axasiaTebs 

Senaxvisas tenis SeTviseba da gamkvriveba. 

kainiti – KCl . MgSO4
. 3H2O. NaCl – is minarevebiT Sei-

cavs: K2O – 6-7 %, MgO – 32-35 %, Cl – 22-25 %, Na2O -15-17 
%. miiReba kainitis dafqviT Senaxviasa ar ibelteba. 
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koncentrirebuli kaliumiani sasuqebi: - kaliumis 

qloridi (KCl). es aris ZiriTadi kaliumiani sasuqi. mas-

ze kaliumiani sasuqebis saerTo warmoebis 80-90%-s mo-

dis. ZiriTadad mineral silvinitisagan miiReba silvi-

niti, romelic warmoadgens silvinitis (KCl) da galitis 

(NaCl) narevs (aglomerats). 

qimiurad  sufTa kaliumis qloridi Seicavs 63% 

K2O. soflis meurneobisaTvis miwodebuli sasuqi Sei-

cavs- 57-60 % K2O. am sasuqis miReba xdeba ori wesiT: 1. 

galergiuli – KCl-is moSoreba N NaCl-sagan.  
2. flotacuri – aqac xdeba KCl-is da NaCl- gancal-

keveba wyliT. es meore meTodi  ufro gavrcelebulia. 

40%-aini kaliumis marili KCL+(nKCL .n NaCl) Seicavs 
40% K2O,  20 % - Na2O, 5% Cl. miiReba kaliumis qloridis 

meqanikuri SereviT nedl kaliumis marilebTan – silvi-

nitTan an  kainitTan. 

kaliumis sulfati – K2SO4 Seicavs 46-50 % K2O. Senax-
visas ar ibelteba miiReba bunebrivi polimineraluri 

madnebis kompleqsuri gadamuSavebiT. 

es aris koncentrirebuli kaliumiani sasuqi, rome-

lic qlors ar Seicavs. misi gamoyeneba perspeqtiulia 

vazis, Tambaqos da sxva qlorofoburi kulturebis 

qveS, farTod gamoiyeneba mebostneobaSi gansakuTrebiT 

daxurul gruntSi, magram am sasuqis TviTRirebuleba 

yvela sxva kaliumiani sasuqebis Rirebulebaze maRalia.  

kalimagnezia –kalium-magniumis sulfati K2SO.MgSO4 

Seicavs 30 % K2O da 9 % MgO. miiReba  bunebrivi Seiniti-

sagan. zogjer mas  uwodeben Seiniturs. 

kalimagi - kaliumian-magnezialuri koncentrati. 

K2SO4 . 2MgSO4. miiReba sulfaturi kalium-magnium Sem-

cveli  mineralebisagan maTi gamdidrebis gziT. Seicavs 

18-20 % K2O da 8-9 % MgO, aris granulirebuli ar ibel-

teba, efeqtianobiT uaxlovdeba kali-magnezias. 
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qlor-kaliumis eleqtroliti  - KCl, NaCl-isa, MgCl2-is 

minarevebiT. aris gverdiTi produqti magniumis miRebi-

sas  karnalitidan. Seicavs: 34-42 % K2O, 5 % - MgO, 5 %- 
Na2O, 50 %-mde Cl. ibelteba, efeqtianobiT uaxlovdeba  

kaliumis qlorids. 

cementis mtveri – cementis warmoebis anarCeni, uq-

loro sasuqia. Seicavs 10-15, 35 %-mde K2O, ar ibelteba, 

efeqtianobiT uaxlovdeba kaliumis qlorids. 

Rumelis nacari – adgilobrivi kaliumian – fosfo-

rian – kiriani sasuqia, kaliums Seicavs  potaSis saxiT 

(K2CO3). kaliumis Semcveloba meryeobs da damokidebu-

lia sawvavis saxeobaze. 

 

5.3.5. kaliumiani sasuqebis urTierTqmedeba niadagTan 

kaliumiani sasuqebi wyalSi kargad ixsnebian. nia-

dagSi Setanisas, isini ixsnebian  niadagur xsnarSi, xo-

lo SemdgomSi es sasuqebi urTierTqmedeben  niadagis 

STanTqmiT  kompleqsTan fiziko-qimiuri gacvlis wesiT, 

zogjer ki aragacvliTi STanTqmis gziTac. 

niadagis mier kaliumis kaTionis gacvliTi STanTqma  

Seadgens STanTqmiTi moculobis umetes nawils. 

 

n.S.k 

Ca 
+2KCl ↔n.S.k. 

K 
K      +CaCl2 

Ca Cl  

 

n.S.k. 

 
H 

4 KCl ↔n.S.k.K 

K 
K 

      +AlCl3+HCl 
C

Al 
gacvliTi reaqciebis Sedegad kaliumi STanTqmiT  

kompleqsSi SeiboWeba gadamoZravdeba da saxnavi fenidan 

gamoirecxeba. 

 meoradi procesebiT kaliumi isev gamoidevneba nia-

dagis STanTqmiTi  kompleqsidan. am procesSi aqtiurad 
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monawileobs mcenaris fesvTa sistema (fesvebis gamona-

yofiT). 

kaliumis kaTionebi, STainTqmeba ra niadagSi gamo-

devnian STanTqmiTi  kompleqsidan sxva kaTionebis eqvi-

valentur raodenobas – kalciums, magniums, amoniums, 

wyalbads, aluminsa da sxvebs – niadagis  tipis mixed-

viT. mJave da Zlier mJave niadagebze, romelTa STan-

TqmiT  kompleqsSi aris wyalbadi da alumini, kaliumia-

ni sasuqebis Setanisas, SeiniSneba niadaguri xsnaris 

damJaveba. aseT niadagebze, kaliumiani sasuqebis efeqti-

anoba mcirdeba. aragacvliTi kaliumi bevrad naklebmoZ-

ravia. misi gadasvla xsnarSi da mcenareTa mier SeTvi-

seba – SezRudulia kaTionebis gaucvleli (fiqsacia) 

STanTqma axasiaTebs  montmorilonitis  jgufis Tixa--

mineralebs da hidroqarsebs. aragacvliTi STanTqma da-

mokidebulia agreTve Setanili sasuqis dozaze. igi iz-

rdeba dozis gadidebisas. am procesze gavlenas praqti-

kulad ar axdens Setanili sasuqis forma. kaliumis uk-

marisobisas adgili aqvs  ukuprocess. mcenareTa mier 

wyalxsnadi da gacvliTi kaliumis daxarjvis kvaloba-

ze, fiqsirebuli kaliumi TandaTanobiT gadadis moZrav 

formaSi. 

inglisSi mravalwliani cdebiT (101 weli) dadgines, 

rom mcenareebma gamoitanes mosavaliT 3-4-jer meti ka-

liumi. vidre igi iyo niadagSi gacvliTi formiT. 

ruseTSi Catarebuli cdebiT, es maCvenebeli 2,9 

aris. Aam da sxva cdebiT mtkicdeba, rom SesaZlebelia 

kaliumis gacvliT formaSi myofi maragebis Sevseba misi 

sxva formebiT. 
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5.3.6. kaliumiani sasuqebis gamotana sxvadasxva 

niadagSi 

kaliumiani sasuqebis efeqtianoba damokidebulia ni-

adagis klimatur pirobebisagan da saoflo-sameurneo 

kulturebis biologiuri Taviseburebebisagan. 

klimatis gavlenis geografiuli kanonzomierebani 

ZiriTadad gamoixateba mcenareTa wyliT da siTboT uz-

runvelyofaSi. niadaguri pirobebi ki gamoixateba Ziri-

Tadad kaliumis SesaTvisebeli formiT – (wyalxsnadi 

da gacvliTi) niadagSi arsebuli maragebiT. 

kaliumiani sasuqebis gamosayenebeli dozebis opti-

mizaciisTvis saWiroa Semdegi pirobebi: 

>kaliumiani sasuqebi gamoyenebuli unda iqnes niada-

gebis granulometriuli Sedgenilobis, mcenareTa bio-

logiuri Taviseburebisa da sasuqis formis gaTvalis-

winebiT. 

>optimaluri dozebis gaangariSebisas, mxedveloba-

Sia misaRebi: niadagis gakulturebis done, balansirebu-

li kvebis pirobebi mcenareTaTvis sxva sakvebi elemen-

tebiT – gansakuTrebiT azotiTa da fosforiT. 

kaliumiani sasuqebis efeqtianoba izrdeba susti-mJa-

ve da neitraluri reaqciis mqone niadagebze, xolo 

Zlier-mJave niadagebze – iklebs. amitom maTi mokiriane-

ba erTerTi ZiriTadi agronomiuli xerxia kaliumiani 

sasuqebis efeqtianobis asamaRleblad. nakelis gamoyene-

ba romelic TiTon aris kaliumis wyaro mcenareTaTvis, 

rogorc wesi aqveiTebs mineraluri kaliumiani sasuqe-

bis efeqtianobas. 

kaliumiani sasuqis yvelaze maRali efeqtianoba mi-

iRweva maTi optimaluri SefardebiT azotian da fos-

forian sasuqebTan. kaliumiani sasuqis asortimentSi 

sWarbobs qloris Semcveli formebi. maTi niadagSi Se-

tana mizanSewonilia SemodgomiT, rom qlori gavides 

niadagis saxnavi fenidan momdevno gazafxulamde, qlo-
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rofobul sasoflo-sameurneo kilturebis qveS mizanSe-

wonilia gamoviyenoT is kaliumiani sasuqi romelic Se-

icavs qloris minimalur raodenobas. 

       

     

 

sakontrolo kiTxvebi: 

 rogoria kaliumis roli mcenareTa sicocxleSi? 

 ra iciT miwaTmoqmedebaSi kaliumis wrebrunvasa da ba-

lansze. 

 daasaxeleT yvelaze ZiriTadi bunebrivi sabadoebi ka-

liumis marilebisa? 

 rogoria kaliumiani sasuqebis asortimenti? 

 rogoria kaliumis qloridis da 40%-ian kaliumiani ma-

rilis Tvisebebi da gamoyeneba? 

 ra iciT KK2SO4 Sesaxeb da ra pirobebSi gamoiyenebian 

isini? 

 raSi gamoixateba kaliumiani sasuqebis urTierTqmedeba 

niadagTan? 

 rogoria kaliumiani sasuqebis efeqtianoba sxvadasxva 

tipis niadagebSi? 

 

 

 

5.4. mikrosasuqebi 
 

mikroelementebi mcenareebSi imyofebian procentis 

aTasi da asiaTasi nawilis  raodenobiT, aqtiurad mona-

wileoben bevr fiziologiur da bioqimiur procesSi  

da warmoadgenen mcenareebisaTvis kvebis aucilebel 

elementebs. 

mikroelementebis mniSvnelobisa da rolis Teoriu-

li da praqtikuli sakiTxebis damuSavebaSi didia   

cnobili mecnierebis: i. peives,  m. katalimovis, kedrov-

zixmanis, m. Skolnikis da sxvaTa roli. 
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mikroelementebis ukmarisoba mcenareebSi iwvevs rig 

daavadebebs. Sesabamisi mikroelementebis gamoyenebiT mi-

iRweva aramarto am mizezebis  likvidacia, aramed mo-

savlianobis amaRlebac. mikroelementebis dadebiTi moq-

medeba Zalian mniSvnelovania:L isini monawileoben Jan-

gva-aRdgeniT procesebSi, naxSirwylebisa da azotis 

cvlaSi, adideben  mcenaris gamZleobas  daavadebebisad-

mi  da araxelsayrel garemo pirobebisadmi, maTi gavle-

niT, foTlebSi izrdeba qlorofilis Semcveloba, Zli-

erdeba fotosinTezi, mikroelementebi warmoqmnian  kom-

pleqsur naerTebs nukleinis mJavebTan da xels uwyoben 

ionebis SerCeviT SeTvisebas garemodan.  

manganumi xels uwyobs fosfatebis gadaadgilebas 

Zveli foTlebidan axlebSi, kobalti monawileobs  uj-

redis plazmalemis gamtarobis gadidebaSi, aumjobesebs  

mcenareSi azotis Sesvlas. 

molibdeni aZlierebs mcenareTa mier fosforis 

STanTqmas, aseve azotis SeTviseba mcenareTa mier umjo-

besdeba spilenZisa da boris daxmarebiT, TuTia adidebs 

ujredebis membranis ganWvirvalobas kaliumisa da mag-

niumis Sesvlas. spilenZi xels uwyobs mcenareSi orga-

nuli  nivTierebebis  dagrovebas. spilenZiT, TuTiiT da 

boriT uzrunvelyofisas, mcenare ufro kargad iTvisebs 

– magniums. 

Mmikroelementebis Semcvelobis diagnostireba pir-

vel rigSi xdeba mcenareebSi maTi SemcvelobiT, rac 

uSualod niadagSi mikroelementebis moZravi formebis 

SemcvelobasTanaa dakavSirebuli. Tavismxriv niadaguri 

pirobebi, ares reaqcia, Jangva-aRdgenis potenciali, bio-

logiuri aqtivoba, dedaqani arsebiT gavlenas axdenen 

mikroelementebis rogorc Semcvelobaze aseve maT SeT-

visebaze. mJave reaqciis pirobebSi izrdeba mikroelemen-

tebis Mn, Cu, B, Zn da sxvaTa SeTvisebis xarisxi izrdeba 

xolo molibdenis mniSvnelovnad mcirdeba. 
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Mmikroelementebis SeTvisebaze mniSvnelovan gavle-

nas axdens ZiriTadi mineraluri sasuqebis (NPK) Setana 
aris reaqciaze zemoqmedebiT, sinergizmisa daantagoniz-

mis movlenebiT. magaliTad, fosforis Setana amcirebs 

spilenZisa da TuTiis SeTvisebas, zog SemTxvevebSi adi-

debs manganumis SeTvisebas. manganumis Setana ki adidebs 

fosforis SeTvisebas. 

mikrosasuqebis gamoyeneba soflis meurneobaSi arse-

biTi rezeervia kulturul  mcenareTa mosavlianobis 

gadidebaSi, saSualod – mikrosasuqebi  uzrunvelyofen  

mosavlianobis amaRlebas 10-15 % -iT. miuxedavad  maTi 

efeqtianobisa bolo periodSi aRiniSneba  mikrosasuqe-

bis warmoeba-miwodebis Semcirebis tendencia. 

mikrosasuqebis damatebiT wyaroebad  iyeneben zogi-

erT warmoebis anarCenebs, magaliTad  metalurgiul wi-

debs, piritis namwvrebs, da sxvebs. 

daiwyo mikrosasuqebis axali formebis warmoeba 

sxvadasxva anarCenebisagan. aseTia mikrosasuqi – ligni-

nis safuZvelze - ,,МиБАС”, romelic celuloza-qaRal-

dis warmoebis anarCenia. misi damaxasiaTebelia is, rom 

polimeruli afskis saxiT faravs magaliTad Tesls. 

masSi Sedis spilenZi, TuTia kobalti ,,МиБАС” gamodis 
ori saxis:  

 granulirebuli, proligirebuli  moqmedebis Zi-

riTad sasuqis saxiT  niadagSi Sesatanad; 

 Txevadi saxiT, mcenareTa Teslebis dasamuSaveb-

lad-dasafaravad. 

masSi mikroelementebis Semcveloba granulirebul-

Si 10 %-ia, xolo koncentratebSi – 1.3 %. granulirebu-

li sasuqis xarji – 50-150 kg/ha, xolo Txevadi kompozi-

ciis saxiT 10-20kg/t Teslze.  

mikroelementebis niadagSi Setana  umjobesia Catar-

des ZiriTad  mineralur sasuqebTan erTad – superfos-

fati, amofosi, nitroamofoska, kaliumis qloridi da 
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sxva. perspeqtiulia  mikroelemnetbis Seyvana xangrZli-

vad- momqmed sasuqebis SemadgenlobaSi, maTi wyalSi 

gaxsnili saxiT plantaciebis  morwyvis gziT da sxva. 

mikroelementebis niadagSi  da mcenareSi Semcvelo-

bis gansazRvriT, adgenen mikroelementebis dozebs. es 

dozebi mniSvnelovnad mcirea, vidre  makrosasuqebisa,  

rac aZnelebs maT Tanabar ganawilebas farTobze. ami-

tom ufro mizanSewonilia  isini gamoyenebuli iqnas Zi-

riTad sasuqebze danamatebis saxiT, magaliTad arsebobs  

molibdenizirebuli superfosfati. igi SeaqvT – 50 

kg/ha. 

bori -  bunebaSi farTod gavrcelebuli elementia. 

mcenareebSi misi saSualo Semcveloba 0.0001 %-ia, anu  

1mg – 1 kg masaze. borze met  moTxovnilebas avlenen  

orlebniani mcenareebi. mcenareSi boris maqsimaluri 

raodenoba yvavilebSia, gansakuTrebiT mtvrianebSi. mce-

naris ujredebSi, bori ZiriTadad ujredebis kedlebSi-

a. bori mcenareTaTvis saWiroa mTeli sicocxlis man-

Zilze. boris ukmarisoba gansakuTrebiT ganicdian mce-

nareTa axalgazrda, mozardi organoebi. mcenareebSi bo-

ri aumjobesebs naxSirwylebis gacvlas, nukleinebis 

gacvlas da sinTezs, iTvleba, rom boris ZiriTadi fi-

ziologiuri roli  mdgomareobs auqsinebisa da feno-

luri naerTebis gacvliT procesebSi monawileoba. mce-

nareebSi boris ukmarisobis dros isini ziandebian sxva-

dasxva daavadebebiT: mSali sidample, fesvis sidample,  

baqteriozi. boris siWarbe iwvevs mcenareebSi – toqsi-

kozs. am dros bori Warbad grovdeba foTlebSi, mcena-

ris qveda foTlebi – damwvariviT aris, gansakuTrebiT 

kideebi. 

boris Semcveli sasuqebis saxiT, soflis meurneoba-

Si gamoiyeneba ZiriTadad, borsuperfosfati da bormag-

niumiani sasuqebi. pirveli wyalxsnad bors Seicavs 0,2 

%, meore – 2,27 %. sxvadasxva  kulturebis qveS iyeneben 
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boris superfosfatis dozebs 200-300 kg/ha bormanganumis 

sasuqebi SeaqvT sxva sasuqebTan SereviT 20 kg/ha. 

 bormJava (17%) gamoiyeneba mcenareTa  ara fesvovani  

kvebis gziT, doziT 500-600 gr/ha balaxovan mcenareebze, 

xolo xexilovan kulturebze 700-800 gr/ha. agreTve Tes-

lebis Tesviswina damuSavebisaTvis doziT – 100 gr – 100 

kg Teslze. 

spilenZi – misi saSualo Semcveloba  mcenareebSi 

Seadgens – 0.0002 % anu 2 grams -1kg masaze. sxvadasxva  

kulturebis mosavliT, gaitaneba 727 gr/ha. mcenareSi 

spilenZi ZiriTadad, Tavmoyrilia mcenaris mozardi na-

wilebi da Teslebi. spilenZis mTeli raodenobis (mcena-

reSi) 70 % -aris foTlebSi-qloroplastebSi. spilenZis  

fiziologiuri roli gamoixateba misi monawileobiT 

cilebSi da fermetntebSi. 

spilenZis ukmarisobis dros, mcenareebi pirvel 

rigSi, uaryofiTad moqmedebs fermentebze. iwvevs agreT-

ve mcenaris zrdis Seferxebas, qlorozs, turgoris da-

kargvas da mcenareTa Wknobas, yvavilobis dagvianebas. 

spilenZis  saerTo Semcveloba sxvadasxva  niadageb-

Si meryeobs – 0.1-150 mg/kg niadagze. niadagis saxnav fe-

naSi moZrav formaSi aris spilenZis orvalentiani kaTi-

oni gacvliT STanTqmul mdgomareobaSi. spilenZi aris 

agreTve niadagis mineralebisa da organuli nivTierebe-

bis SedgenilobaSi. spilenZi rkinisa da aluminis hid-

roqsidebTan da manganumis mJavasTan qmnis mdgrad kom-

pleqsebs. 

 mJave niadagebis mokirianeba amcirebs spilenZis 

SeTvisebas mcenareTa mier, radgan spilenZi STainTqmeba 

kiris mier. kiri ki xels uwyobs  tute reaqciis SeqmniT 

spilenZis kompleqsuri naerTebis Seqmnas organuli niv-

Tierebebis monawileobiT. 
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 perspeqtivaSi, soflis meurneobis moTxovnileba 

spilenZian sasuqebze mizanSewonilia dakmayofildes Sa-

biamnis (CuSo4 . 2H2O) da spilenZ-kaliumiani sasuqebiT. 

manganumi –yvela mcenarisaTvis aucilebeli elemen-

tia. misi saSualo Semcveloba mcenareebSi Seadgens  - 

0.001 %-s an 10 mg 1 kg masaze. mcenareSi misi ZiriTadi 

raodenoba Tavmoyrilia foTlebsa da qloroplastebSi. 

 manganumi  miekuTvneba maRali Jangva-aRdgeniTi  po-

tencialis mqone liTonebs da SeuZlia advilad miiRos 

monawileoba biologiur Jangvis procesebSi. kvlevebiT 

dadgenilia manganumis pirdapiri monawileoba fotosin-

TezSi. manganumi mcenareSi adidebs Saqrebis da qloro-

filis Semcvelobas, aumjobesebs Saqrebis gadinebas, aZ-

lierebs sunTqvis intensiurobas. 

manganumis mwvave ukmarisobis dros, aRiniSneboda  

nayofmsxmoiarobis sruli Sewyveta, manganumi aCqarebs 

mcenareTa ganviTarebas, misi ukmarisobis dros aRiniS-

neba qlorozebi, ruxi laqianoba. 

niadagSi manganumis mniSvnelovani raodenobiT Sem-

cvelobis miuxedavad (0,1-1%), misi ZiriTadi nawili Zne-

lad xsnad mdgomareobaSia. mJave niadagebSi igi warmoq-

mnis rkinis hidroqsilebTan rkinian-manganumian kon-

struqciebs. niadagSi misi maRali Semcvelobis gamo, ni-

adagur xsnarSi  misma Semcvelobam SeiZleba miaRwios  

2200mkg/l-s  da warmoqmnas fulmomJavebTan  kompleqse-

bi. niadagis ares reaqciis (pH- 6-8) farglebSi, manganumi 

gadadis Znelad xsnad naerTebSi  da mcenareebi ganic-

dian  mis ukmarisobas. amis Tavidan asacileblad, praq-

tikaSi farTo  gavrceleba  miiRo rkinisa da manganumis 

xelatebma, romlebic wyalSi gaxsnili, morwyvis saxiT   

fesvgareSe gamokvebis Casatareblad. sazRvargareTis 

qveynebSi  mikroelementebis xelatebi  farTod gamoiye-

neba. manganumian sasuqebad gamoiyeneba ZiriTadad manga-
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numis warmoebis anarCenebi, romlebic Seicaven  10-18 % 
Mn.  

manganumis niadagSi Setanisas, misi doza Seadgens 

2,5 kg Mn soflis meurneobisaTvis  mosaxerxebelia da 

saWiroa gogirdmJava – manganumis sasuqi mcenareTa fes-

vgareSe gamokvebisa da Teslebis dasamuSaveblad. min-

dvris kulturebis gamokvebisaTvis gamoiyeneba doza – 

200 gr/ha, xolo xexilovani kulturebis Sesasxureblad 

– 600-1000 gr/ha. 

molibdeni –molibdenis yvelaze  meti Semcveloba 

aRiniSneba parkosan mcenareebSi, xolo saerTod mcena-

reebSi  misi Semcveloba meryeobs 0,1-300 mg 1 kg mSral 

masaze. molibdeni mcenareebs sWirdebaT ufro naklebi 

raodenobiT, vidre – bori, manganumi, TuTia da spilen-

Zi. igi lokalizebulia mcenaris axalgazrda mozard 

organoebSi. mas foTlebi Seicaven mets vidre Reroebi   

da fesvebi.  igi bevria  agreTve qloroplastebSi.  

umetesoba  mcenareebisaTvis, molibdenis  Semcvelo-

bis qveda zRvaria – 0,10 mg 1 kg mSral masaze, xolo 

parkosnebisaTvis – 0,4 mg 1 kg mSral masaze. am zRvars 

qvemoT ukve Cndeba ukmarisobis garegnuli niSnebi.  mce-

nareebSi molibdeni Sedis ferment  nitroreduqtazas 

SedgenilobaSi da aris misi aucilebeli komponenti, 

monawileobs ra nitratebis aRdgenaSi nitratebamde. mo-

libdens SeiZleba vuwodoT mcenareebSi azotis cvlis  

mikroelementi, radgan igi Sedis agreTve ferment – 

nitrogenazas SedgenilobaSi, romelic monawileobs 

azotis biolour fiqsaciaSi. amiT aixsneba misi gansa-

kuTrebuli mniSvneloba parkosani mcenareebisaTvis. mo-

libdenis ukamarisobisas sakveb areSi, mcenareebSi  ir-

Rveva azotovani nivTierebebis gardaqmna da dagroveba. 

molibdenis  gavleniT, parkosanTa koJrebSi Zlierdeba 

dehidrogenazis aqtivoba, romelic uzrunvelyofs wyal-
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badis uwyvet Sedinebas, rac saWiroa atmosferos azo-

tis SeboWvisaTvis. 

molibdeni monawileobs - nukleinis mJavebis, foto-

sinTezis, sunTqvis, pigmentebis  da vitaminebis biosin-

Tezis procesebSi. Mmisi ukmarisobis dros neldeba mce-

naris zrda, parkosani kulturebis fesvebze ferxdeba  

koJrebis ganviTareba.  mcenareebi iReben mkrTal – mwva-

ne Sefervas, foTlebis firfita ganicdis deformacias 

da saboloo jamSi foTlebi kvdeba. 

molibdenis maRali dozebi Zlier toqsikuria mcena-

reTaTvis. molibdenis  mniSvnelovani Semcveloba – 1 mg 

1 kg mSral masaze sasoflo-sameurneo produqciaSi, sa-

zianoa adamianisa da cxovelis  janmrTelobisaTvis. Tu 

mcenareul produqciaSi molibdenis Semcveloba aRwevs  

200 mg 1 kg mSral nivTierebaze – cxovelebs emarTebaT 

molibdenis toqsikozi, xolo adamians  endemuri  nik-

risis qari. niadagebSi molibdenis saerTo raodenoba 

Seadgens 0,2-2,40 mg-s, xolo  moZravi formebis  0,10-0,27 

mg  mg 1 kg niadagze. saerTo raodenobis  8-17% Sead-

gens moZravi molibdenis raodenobas. 

Cveulebriv, molibdeni niadagSi imyofeba daJangul 

formaSi – kalciumisa da sxva elementebis molibdate-

bis saxiT. mJave niadagebSi (pH<5.5) molibdeni warmoq-

mnis Znelad xsnad SenaerTebs aluminTan, rkinasTan, man-

ganumTan, xolo tute niadagebSi – kargad-xsnad naerTs 

– natriumis molibdats. 

molibdenis  wyalxsnad formebis  raodenoba iz-

rdeba mJavianobis neitralizaciis kvalobaze. 

molibdeniani sasuqebis gamoyenebidan efeqtiania 

Teslebis Tesviswina damuSaveba 100 kg msxvil Teslebze 

saWiroa amoniumis molibdatis saWiroa amoniumis  mo-

libdatis 25-50 gr. wvril Teslebze ki doza izrdeba. 
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fesvgareSe gamokvebisaTvis iyeneben dozas – amoniu-

mis molibdati – 200 grami 1 heqtarze, xexilovan kul-

turebze – 200-600 gr/ha. 

perspeqtiuli sasuqis forma aris – molibdinizire-

buli superfosfati doziT 50 kg/ha, mcenareTa rigebSi 

SetaniT an  50-100 grami molibdeni. 

TuTia - TuTiis gamotana mindvris kulturebis  mo-

savliT, Seadgens  75-2250 gr/ha. sarevela  mcenareebi Se-

icaven met TuTias, vidre kulturuli mcenareebi. TuTi-

is maRali Semcveloba aris agreTve Sxamian sokoebSi, 

wiwvian xemcenareebSi. TuTiaze  moTxovnileba meti aqvT 

xexilovan mcenareebs.  

TuTiis ukmarisobis dros  niadagSi da mcenareSi  

araorganuli fosfori nelanela gadadis organul 

formaSi. didi mniSvneloba aqvs TuTias qlorofilis 

winastruqturebis  da  fotosinTezis procesebSi. 

amJamad cnobilia 200 fermenti,  romelTa aqtivizi-

reba xdeba TuTiis mier. TuTiis  ukmarisobisas mcenare-

ebSi grovdeba reducirebuli Saqrebi da mcirdeba saqa-

rozis  da saxameblis Semcveloba, grovdeba organuli 

mJavebi, mcirdeba auqsinis Semcveloba, orRveva cilebis   

sinTezi, grovdeba azotovani  aracilovani xsnadi naer-

Tebis – amidebi da aminomJavebi. 

TuTiis ukmarisobis dros mkveTrad (2-3 jer) izRu-

deba  ujredebis dayofa TuTiis  ukmarisobisas, pirvel 

rigSi grZnoben xexilovnebi, gansakuTrebiT – citruso-

vani kulturebi, romelTac  uviTardeba foTlebis la-

qianoba- TuTiis ukmarisobis dros siminds gauferule-

ba, qlorozi, tomats – wvrilfoTlianoba da foTlebis 

deformacia. yvela mcenareebi aneleben zrdas, TuTiis  

ukmarisoba vlindeba  TiTqmis yvela tipis niadagze. 

TuTiis ukmarisobas aZlierebs fosforiani sasuqe-

bis maRali dozebis gamoyeneba. TuTiis ukarisoba ufro 

xSirad vlindeba  neitralur  da susti-tute reaqciis 
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mqone niadagebze, maJve reaqciis mqone niadagebze, TuTia  

ufro moZravia da SesaTvisebelia mcenareTaTvis. TuTi-

is Semcveli sasuqebis gamoiyeneba maSin, roca TuTia 

moZrav formaSi niadagSi aris 0,2-1,0 mg-ia. TuTiani sasu-

qebis saxiT iyeneben mrewvelobis zogierT anarCenebs – 

gogirdmJava TuTia (22,6 % TuTia) da  polimikrosasu-

qebs – ПМУ-7 - Seicavs 19,6 % TuTiis oqsids 17.4 % - si-

likatur TuTias, 21,1 % aluminis oqsids.  
kobalti – kobaltis saSualo Semcveloba mcenare-

ebSi aris – 0.0002 %. misi raodenoba SeiZleba meryeob-

des 0,021-11,6 mg  1 kg mSral masaze. parkosan kultureb-

Si misi Semcveloba metia. kobalti grovdeba mcenaris 

generaciul organoebSi, kerZod mtvrianebSi.  

mcenareebSi kobaltis 50 % imyofeba ionur forma-

Si, 20 % kobamiduri naerTebis saxiT da vitamin B12-s  
SedgenilobaSia, romelic warmoiqmneba koJrebSi.  

kobalti  miekuTvneba liTonebs, romlebic  icvli-

an  valentobas, rac ganapirobebs mis maRal aqtivobas, 

gansakuTrebiT Jangva-aRdgeniT procesebSi, agreTve koJ-

ris baqteriebis muSaobaSi azotfiqsaciis procesSi. 

niadagur xsnarSi kobaltis Semcveloba 0,3-87,0 

mkg/l farglebSia, niadagis profilSi kobaltis ganawi-

lebaze gavlenas axdens organuli nivTierebebi da  io-

nebi – montrlmoliniti da lamis fraqcia kargad STan-

Tqavs mas. kobaltis organuli xelitebi – moZravia. 

moZraoben niadagSi da advilad SesaTvisebelia mcenare-

Ta mier. 

kobaltiani sasuqebi gamoyenebuli unda iqnas nia-

dagSi misi Semcvelobis – 2,5 mg/kg dros. niadagSi ko-

baltis Sesatani doza aris  200-400 gr/ha – sufTa ele-

mentze gaTvliT. Teslebis dasamuSaveblad gamoiyeneba 

gogirdmJava kobaltis 0,01-0,10 xsnariT. 

seleni – jerjerobiT am elementis  mcenareebisaT-

vis  saWiroebis aucilebloba araa dadgenili, magram 
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cxovelebisaTvis igi sasicocxlo mniSvnelobisaa. sele-

nis ukmarisoba adamianzec moqmedebs- warmoiSoba daava-

deba- kardiomiopetia- onkologiuri daavadeba, xolo 

cxovelebi avaddebian kunTebis distrofiiT. 

selenis  ukmarisoba sakvebSi da wyalSi iwvevs Tir-

kmelebis gadagvarebas. imunitetis Semcirebas  da  go-

nebrivi moqmedebis dacemas. bavSvebSi  adamianis dRe-Ra-

muri moxmareba selenisa Seadgens 40-220 mkg- s. selenis 

deficitis koreaqcia organizmSi – seleniT  gamdidre-

buli mcenareuli  produqciis miReba. 

evropisa da aziis bevr qveyanaSi Sedgenilia 

msxvilmasStabiani rukebi selenis Semcvelobaze – nia-

dagSi, wyalSi, mcenareebSi da misi Semcvelobis mixed-

viT da aregulireben selenis Semcvelobas sakvebSi.    

moskovis sasoflo-sameurneo akademiaSi Catarebuli 

cdebiT daadgines, rom kordian-ewerian niadagebze nia-

dagSi selenis Setana dozebiT 25-100 mkg/kg niadagze 

zrdis selenis Semcvelobas sasoflo-sameurneo  kul-

turebSi, gansakuTrebiT  niorSi. 

msoflio praqtikaSi, memcenareobis produqciis se-

leniT gasamdidreblad iyeneben selenis Semcveli masa-

lebs – selenatebs da selunitebs. niadagSi SetaniT 

fesvgareSe kvebisa da Teslebis damuSavebiT. yvelaze 

ufro  perspeqtiulia selenis Setana niadagSi  makro-

sasuqebTan erTad. 

liTiumi – aris biologiurad mniSvnelovani elemen-

ti mcenareTa cxovelqmedebisaTvis- SeuZlia imoqmedos 

rogorc aqtivatori,  an  ingibitori sxvadasxva proce-

sebSi. igi axdens gavlenas cilebis Semcvelobasa  da  

heterogenul Sedgenilobaze da nukleinis mJavebze. igi 

aZlierebs fotosinTezis  intensiurobas, specifikuria  

misi roli alkaloidebis cvlaSi, adidebs mcenareSi  

askorbinis mJavas Semcvelobas. 
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dadgenilia liTiumis aucilebloba adamianisa da 

cxovelTa organizmebisaTvis. sxvadasxva daavadebebis 

dros liTiumi moqmedebs organizmis  neirorefleqcio-

rul sistemaze, sxvadasxva hipertonebis dros, liTiumi 

axdens antistresul da  hipoTenzur moqmedebas. liTiu-

mis siWarbe adamianis organizmSi iwvevs toqsikur moqme-

debas. Tanamedrove SexedulebebiT, ar arsebobs erTnai-

ri azri liTiumis saWiroebis Sesaxeb sasoflo-sameur-

neo kulturebisaTvis liTiumis Semcveloba niadagSi 

meryeobs 10-25 mg/kg niadagze. 

mcenareSi liTiumis Semcveloba mniSvnelovnad cva-

lebadia. liTiumis gamoyeneba sxvadasxva kulturebis 

qveS, saerTod dadebiT Sedegebs iZleva. iyeneben liTiu-

mis sxvadasxva marilebs (qlorian, gogirdmJavis, naxSir-

mJavis). Teslebis dasamuSaveblad iyeneben 0,0001-0,05 %  

liTiumis xsnarebs, fesvgareSe kvebisaTvis – 0,005 % 

xsnars (vazi, kartofili) niadagSi  liTiumi SeaqvT 0,1-

40  mg/kg niadagze. 

 

 

sakontrolo kiTxvebi: 

 rogoria  makroelementebis Semcveloba sxvadasxva nia-

dagebSi? 

 romeli mikroelementebi  yvelaze  ufro xSirad gamo-

iyenebian soflis meurneobaSi? 

 rogoria boris fiziologiouri roli da Semcveloba 

mcenareebSi. 

 romel niadagebSi da kulturebis qveSaa saWiro pir-

vel rigSi boris Setana? 

 daasaxeleT boris Semcveli  mikrosasuqebi. 

 rogoria kobaltis fiziologiouri roli da Semcve-

loba mcenareebSi. 

 romel niadagebSi da mcenareebis qveS gamoiyeneba ko-

balti? 

 daasaxeleT  kobaltis Semcveli mikrosasuqebi. 
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 rogoria TuTiis fiziologiouri roli da  Semcvelo-

ba mcenareebSi. 

 romel niadagebze da romel  kulturebis qveS aris 

TuTiis Setanis saWiroeba? 

 daasaxeleT TuTiis Semcveli mikrosasuqebi. 

 spilenZis fiziologiouri roli da  Semcveloba mce-

nareebSi. 

 romel niadagebze da romel  kulturebis qveS aris 

spilenZis Setanis saWiroeba? 

 spilenZis mikrosasuqebis formebi, dozebi, Setanis 

xerxebi. 

 molibdenis fiziologiouri roli da Semcveloba mce-

nareebSi. 

 romel niadagebze da romel  kulturebis qveS aris 

molibdenis Setanis saWiroeba? 

 daasaxeleT molibdenis Semcveli mikrosasuqebi. 

 manganumis fiziologiouri roli da  Semcveloba mce-

nareebSi. 

 romel niadagebze da romel  mcenareTa qveS gamoiyene-

ba manganumis mikrosasuqebi? 

 daasaxeleT manganumiani mikrosasuqebi da Setanis do-

zebi da xerxebi. 

 

 

 

5.5. kompleqsuri sasuqebi 
 

kompleqsur sasuqebs  miekuTvnebian iseTi sasuqebi, 

romlebic Seicaven 2-3 an met sakveb elementebs: azots, 

fosfors, kaliums, magniums, gogirds da mikroelemen-

tebs. kompleqsuri sasuqebi, komponentebis Semcvelobis  

mixedviT, iyofian: 

ormagi: (P+K), (N+P), (N+K) 
sammagi: (N+P+K) 
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warmoebis wesis mixedviT, es sauqebi iyofian: rTul, 

rTulSereul (kombinirebulebi) da Sereul sasuqebad, 

xolo agregatuli mdgomareobis mixedviT: myari da Txe-

vadi. 

rTuli sasuqebi: warmoadgenen erTmag marilebs, 

romlebic Seicaven kvebis sxvadasxva elementebs. maga-

liTad – KNO3, (NH4)2HPO4 da sxva maTSi ar aris  minare-
vebi (balasti) da amis gamo gamoirCevian kvebis elemene-

bis maRali koncentraciiT. 

rTul Sereuli (kombinirebuli) sasuqebi – Seicaven 

or da met kvebis elements, miiReben maT erTian teqno-

logiur procesSi, sxvadasxva  konponentebis uaryofiT 

qmedebis Sedegad: azotis, fosforis, gogirdis mJavebis, 

amoniakTan, bunebriv fosfatebTan, kaliumis, amoniumisa 

da sxvebTan erTad  damuSavebiT. 

Sereuli sasuqebi – miiRebian teqnikuri Serevis 

gziT ori an meti martivi sasuqebiT. rac  metia sasuqSi 

sakvebi nivTierebebis Semcveloba, miT ufro Rirebulia 

is. momqmedi nivTierebebis maRali koncentracia  da er-

Tdroulad ramdenime sakvebi elementis Semcveloba – 

kompleqsuri sasuqebis didi upiratesoba aris. 

kompleqsuri sasuqebis TviTRirebuleba  ufro maRa-

lia, vidre martivi sasuqebisa, magram kompleqsuri sa-

suqebis transportireba, Senaxva, mindorSi mitana da ni-

adagSi Setana, martiv sasuqebTan SedarebiT, bevrad nak-

leb xarjebs moiTxovs. jamSi, kompleqsuri sasuqebis 

saerTo danaxarjebi (maTi warmoebis xarjebis CaTvliT) 

saSualod 10 %-iT naklebia, vidre martivi sasuqebisa. 

kompleqsuri sasuqis erT granulSi aris ramdenime sak-

vebi nivTiereba. rac aadvilebs maT Tanabar ganawilebas 

farTobze da mcenareTa mier sakvebi elementebis Tana-

bar SeTvisebas. 

 sxvadasxva mcenareTaTvis klimaturi pirobebisaT-

vis saWiroa rTuli sasuqebi sakvebi elementebis  sxva-
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dasxva SemcvelobiT da urTierTSefadebiT – N:P2O5:K2O 

magaliTad: 1:1,5:0,5. (azoti miiReba erTeulad) zogjer 

sasuqs axasiaTebs SefardebiT N:P2O5:K2O procentebSi ma-
Ti Semcvelobis mixedviT. magaliTad – 12:18:6 an 12-18-6. 

am cifrebis jami iZleva momqmedi nivTierebebis jams. 

yvelaze ufro gavrcelebulia samkomponentiani sa-

suqi – 1:1:1,1, 1:1,5:1, orkomponentiani – 1:2,5:0, 1:4:0,1, 1:1:0 

zogjer kompleqsuri sasuqebis SemadgenlobaSi kom-

pleqsebis Sefardeba ar emTxveva kulturebis moTxovni-

lebas. aseT SemTxvevaSi damatebiT iyeneben clamxriv 

sasuqebs. 

 

rTuli sasuqebi  

amifisi – NH4H2PO4 – erTCanacvlebuli amoniumis 

fosfati, Seicavs: 11-12 % N  da 46-60% P2O5. masSi ar 
aris balasti. miiReba amoniakis  fosforis   

      gacvliT  neitralizaciiT: 

NH3+H3PO4= NH4H2PO4 
am sasuqis naklia – Zalian farTo Sefardeba azot-

sa da fosfors Soris 1:4, zogjer 1:5. es zRudavs am sa-

suqis  gamoyenebas, radgan azotisa da fosforis Sefar-

deba axlos unda iyos erTTan an naklebi, mcenareTa 

umetesoba azots meti raodenobiT iTvisebs, vidre  

fosfors. 

diamofosi – (NH4)2HPO4 – amoniumis orCanacvlebuli 

fosfati miiReba fosformJavas amoniakiT gajerebiT 

2NH3+H3PO4 = (NH4)2HPO4 
Secavs 18 %-ze met azots  da 50 %-mde P2O5,  azotis 

da fosforis Sefardeba, miaxloebiT Seadgens 1:2.5. azo-

tis da fosforis erTad Semcveloba – 70 %-mdea. es yve-

laze ufro koncentrirebulia rTul sasuqebs Soris. 

amoniumis fosfatebi gamoiyeneba lokaluri Setanis 

gziT dargvisa an daTesvis dros. 
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Ffosfoamomagnezia-igi miiReba  polifosformJave-

bis  amonifikaciiT MgH4PO4 . H2O. susti xsnadia, Seicavs: 
10,9 % - N, 45,7 % - P2O5, 25,9 % - MgO. am sasuqebis  nitrifi-

kacia swrafad mimdinareobs niadagSi. gamoiyeneba  sil-

nar niadagebze, sadac SesaZlebelia azotis danakargebi 

kargad xsnadi sxva sasuqebidan. 

amoniumis polifosfati – miiReba polifosforis 

amonifikaciiT, amoniakiT.  polifosfatebis mJaveebi Sei-

caven 70- 83 % P2O5.  

polifosforis mJavebis safuZvelze  miiReba sammagi  

superfosfati (P2O5-55%) polifosfatebi niadagSi nak-

leb moZravia niadagSi mikroorganizmebis mier hidro-

lizis Sedegad ganicdis  transformacias orTofosfa-

tebad. 

kaliumis metafosfati – KPO3 Seicavs 60 %-mde P2O5-

s da 40 %-mde K2O. maRalkoncentrirebuli rTuli sasu-

qia, miiReba kaliumis qloridis orTofosformJaviT  

daSlisas, aqvT  kargi efeqti sasoflo-sameurneo kul-

turebis qveS. 

kaliumis gvarjila – KNO3 – Seicavs 13 % -N,  45 % - 

K2O, balasti ara aqvs, kargi fizikuri Tvisebebisaa da 

iyeneben daxurul gruntSi, uaryofiTi Tviseba aris  

azotsa da kaliums Soris farTo Sefardeba- (1:3.5). ami-

tom misi gamoyenebisas saWiroa azotiani sasuqebis dama-

tebiTi gamoyeneba.  

rTuli Sereuli sasuqebi - am sasuqebs amzadeben 

mza fxvnilisebri sasuqebis amoniakiT, amiakatebiT da 

mJavebiT damuSavebiT. am komponentebis  meqanikuri Sere-

vis Semdeg iwyeba maTi qimiuri urTierTqmedeba. 

nitrofosebi da nitrofoskebi - miiRebian fosfatis 

nedleulis azotis mJaviT damuSavebis Sedegad, ris Se-

degad  warmoiqmneba kalciumis gvarjila da kalciumis  

monofosfati. 

160 
 

am sasuqSi  yvelaze metia  wyalxsnadi  fosformJa-

vas Semcveloba (80%-mde) mzaddeba granulirebuli  

nitrofoskas  ramdenime saxis sasuqebi.  

nitroamofosi – NH4H2PO4+NH4NO3 miiReba azotisa 

da fosforis mJavebis narevis amoniakiT neitralizaci-

iT. fosforisa  da azotis Semcveloba –Tanabaria (Tvi-

Toeuli – 23 %) kg narevSi  kaliumis komponentis dama-

tebiT miiReba – nitroamofoska, N, P2O5 da K2O – Semcve-
loba Tanabaria – 16-17 % TviToeuli. am sasuqs balasti 

ara aqvs. wyalxsnadi  fosfatebi 90 %-ze metia.    

karboamofoska – miiRba Sardovanas, fosformJavas, 

amoniakisa da kaliumis marilebis narevisagan. Seicavs 

sakveb elementebs – 60 %-mde (N – 20 %, P2O5 – 20 %, K2O – 20 
%). 

am sasuqebs amzadeben azotis, fosforis da kaliu-

mis sxvadasxva SefardebiT – 1:1:1, 1.5:1:1, 2:1:1. 

Sardovanas fosfatebi -  CO(NH2)2 (NH2)2HPO4 miiReba 
Termuli fosformJavasa da sinTezuri Sardovanas  ur-

TierTqmedebiT. Seicavs: 27% - N da P2O5. kargad xsnadia. 
Tu  damatebiT daamateben amoniaks maSin 36 %- N,  48 % - 

P2O5. 

Sereuli sasuqebi - warmoadgenen sxvadasxva sasuqe-

bis meqanikur narevs, romlebic Seicaven ora an met sak-

veb elementebs. aseTi sasuqebis  miRebis yvelaze ufro 

iafi  da gavrcelebuli meTodia – mSrali Sereva. agro-

qimiuri TvisebebiT isini praqtikulad  ar gansxvavdebi-

an rTuli sasuqebisagan, amaTi upiratesoba imaSia, rom 

SeiZleba miviRoT farTo asortimentis sasuqebi, romle-

bic sakvebi lementebis  yvela sasurvel SefardebaSia. 

dasavleT evropaSi, Sereuli sasuqebis  ramodenime 

aTeuli  markaa xmarebaSi, Sereuli sasuqebis misaRebad, 

sawyisi sasuqebi unda iyos mSrali da bnevadi. Sereuli 

sasuqebi momzaddeba winaswar  an uSualod Setanis win. 
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maTi Serevis Semdeg  unda gaaCndes advilad gabnevado-

ba. Sereuli sasuqebis fizikuri Tvisebebi SeiZleba  ga-

umjobesdes maTze  neitralizuri masalebis damatebiT 

– fosfrois fqvilo, kiri, carci, magram unda aRiniS-

nos, rom  yvela sasuqis erTmaneTSi Sereva ar SeiZleba. 

magaliTad – ar SeiZleba amoniumis  gvarjilisa da su-

perfosfatis erTmaneTSi Sereva, radgan  superfosfat-

Si yovelTvis aris narCeni  fosformJava da SeiZleba 

gamoiyos azotmJavas orTqlis saxiT. 

aseve – kaliumis karbonati da bikarbonati, romleb-

sac tute reaqcia aqvT da metalurgiuli widebis Sere-

va ar SeiZleba amoniumian sasuqebTan, amoniumis SesaZ-

lo danakargebis gamo. 

saerTod Sereuli sasuqebis momzadeba umjobesia 

maTi niadagSi Setanis win. amJamad Sereul sasuqebs   

awarmoeben qarxnuli wesiT. 

Txevadi kompleqsuri sasuqebi -  aseTi sasuqebi war-

moadgenen wyalxsnarebs an suspenziebs, romlebic Sei-

caven azots, fosforis, kaliumis SenaerTebs, zogjer 

maT umateben mikrosasuqebs, pesticidebs an  mcenareTa 

zrdis stimulatorebs. 

kompleqsuri Txevadi sasuqebis  upiratesoba aris – 

momzadebis ubraloeba, mcire danaxarjebi, maTSi farTo  

farglebSi SeiZleba sakvebi elementebis Semcvelobisa 

da Sefardebis regulireba. 

cdebiT dadgenilia, rom myari da Txevadi sasuqebis 

efeqtianoba daaxloebiT erTnairia, Txevadi kompleqsu-

ri sasuqebi  ufro perspeqtiuli sasuqebia, maTi miRebis 

sqema mdgomareobs fosforis mJavas amoniakiT neitrali-

zaciaSi. Txevadi  kompleqsuri sasuqebi ar Seicaven Ta-

visufal amoniaks, amitom SeiZleba maTi niadagze gana-

wileba, Semdgomi CakeTebiT.  

Kkompleqsur sasuqebs aseve miekuTvneba Semdegi 

saxis rTuli da kompleqsuri sasuqebi: 
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hidrokompleqsi. granulirebuli kompleqsuri sasu-

qia magniumiT, gogirdiTa da mikroelementebiT. 

am sasuqis gamoyeneba uzrunvelyofs gogirdis, 

magniumisa da boris deficitis Tavidan acilebas, 

romelsac xSirad adgili aqvs mikroelementebis gareSe 

Cveulebrivi an kompleqsuri sasuqebiT mcenareTa  

gamokvebisas. 

hidrokompleqsis TiToeuli granula mcenarisaTvis 

saWiro makro da mikroelementebs: N-12,4%, P2O5-11,4%, 
K2O-17,7%, MgO-2,65%, S-8,0%, Fe-0,20%, Zn-0,02%, Mn-0,02%, B-
0,015%. 

igi gamoiyeneba rogorc Ria, ise daxurul gruntSi, 

mTlianad xsnis pesticidebis gamoyenebiT gamowveul 

stress kartofilsa da bostneulSi, risTvisac 

sakmarisia 2-3kg/h. hidrokompleqsi Seitaneba Tesvisas. 

lokalurad mwkrivSi, misi Setanis normaa 200-300kg/h. 

Zalian efeqturia saTburebSi mcenareTa gamokvebi-

saTvis nayofis wqrmoqmnis intensiur periodSi. xeliT 

Setanisas doza Seadgens 15-20g/m2, mTeli vegetaciis 

periodSi 2-3-jer. 

    tenso-Fe. rkinis Semcveli sasuqia, romelSic rkina 

aris 6%, maRal efeqturi saSualebaa  rkinis deficitis 

Tavidan asacileblad yvela tipis niadagze. es sasuqi 

xasiaTdeba Semdegi dadebiTi maCveneblebiT: 

_ swrafad aRkveTs rkinis deficitiT gamiwveul 

qlorozs; 

_ xasiaTdeba xangrZlivi moqmedebiT; 

_ inarCunebs stabilurobas da maRal efeqts pH-is 
farTe diapazonis pirobebSi 4,0-9,5: 

_ swrafad da mTlianad ixsneba wyalSi: 

_ gamodis mikrogranulis formiT: 

_ rkinis aTvisebis maRali unariT xasiaTdeba, 80%-

ze meti; 
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_ SeiZleba Sereva xsnad mineralur sasuqebtan da 

Seitaneba niadagSi rwyvis sxvadasxva sistemebSi; 

_ SeTavsebadia mcenareTa dacvis bevr saSualebeb-

Tan. 

    albatrosi. MmaRal efeqturi xsnadi kompleqsuri 

sasuqia kalciumis xelatiT da mikroelementebiT, sau-

keTeso sasuqia fesvgareSe gamokvebisaTvis. igi xasiaT-

deba sakvebi elementebis marali SemcvelobiT (35-72%), 

sakvebi elementebis balansirebuli SeTanawyobiT, azo-

tis karbamidis formaSi arsebobiT, rac uzrunvelyofs 

mis gamoyenebas mcenareTa fesvgareSe gamokvebis dros. 

am sasuqSi arsebuli kalciumi xelaturi forma aZlie-

rebs mcenareTa gamZleobas daavadebebisa da mavneble-

bis mimarT. Aalbatrosi ganzavebuli xsnaria da SeiZle-

ba Seerios kalciumis gvarjilis xsnars, ar Seicavs 

natriumis da qloris ionebs. 

   albatrosis Sedgeniloba aris Semdegi: N-10-14%, P2O5-
52%, K2O-10-34%, MgO-0,7-1,0%, B-0,02%, Fe-0,15%, Zn-0,02%, Mn-
0,10%, Mo-0,005%, Cu-0.02%, Ca-0,10%. fesvgareSe  gamokvebi-
saTvis gamoiyeneba 0,15-0,2%-iani xsnaris saxiT (1,2-

2,0g/l). 

    nitrabori-kalciumis gvarjila boriT. N-15,5%, CaO-
26%, B-0,2%. igi gamoirCeva maRali da stabiluri efeq-
tiT. Zrdis mosavlianobas, aumjobesebs produqciis 

xarisxs da nayofis gemovnebiT Tvisebebs, icavs mcena-

reebs borisa da kalciumis naklebobiT gamowveuli 

daavadebebisagan, mniSvnelovnad aumjobe-sebs niadagis 

struqturas, amcirebs damlaSebis process, gansakuTre-

biT efeqturia mJave niadagebze. am sasuqis niadagSi 

setanis normebia: bostneul kulturebSi 2-3kg/100m2, kar-

tofilis qveS-1-2kg/100m,, baRceul kulturebSi-2,5-

4,0kg/100m2, venaxSi-0,5kg/Zirze, xexilis baRebSi-0,5-

1kg/xeze. gamokveba tardeba or etapad: pirveli-Tesvis an 

dargvis dros da meore-yvavilobis win. 
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tenso-kokteili-unikaluri sasuqia mikroelemente-

bis deficitis kompensaciisaTvis. is swrafad da 

mTlianad ixsneba  wyalSi, SeTavsebadia wyalSi xsnad 

sxva sasuqebTan, pesticidebTan, gamoiyeneba fesvgarese 

gamokvebaSi, dawvimebiT da wveTovan rwyvaSi, Teslis 

Sesawamlad, qimiurad sufTa nivTierebaa, Semadgenloba 

mTlianad pasuxobs mcenaris bunebriv moTxovnebs. 

Aam sasuqis gansakuTrebuli Tvisebebia is, rom 

aZlierebs daavadebebisa da araxelsayreli klimaturi 

pirobebis mimarT mcenareTa winaaRmdegobis unars da 

izrunvelyofs mcenareTa balansirebul kvebas 

mikroelementebiT. 

Qqimiuri Sedgeniloba tenso-kokteilis aris Semde-

gi: B-0,52%,  Ca-2,75%, Fe-2,10%, Zn-0,53%, Mn-2,575%, Mo-0,13%, 
Cu-0,53%.  gamoiyeneba yvela sasoflo-sameurneo kultu-

ris QqveS  fesvgareSe gamokvebaSi xexilis baRebSi 1,2-

2,0kg/h, sarwyav wyalTan erTad ki 10kg/h 250l wyalSi, 

xolo bostneulSi ki 0,5-1,0kg/h morwyvisas 150 litr 

wyalSi. 

Kkristaloni aneitralebs stres faqtorebis uar-

yofiT gavlenas, aZlierebs mcenareTa kvebas, rac azot-

fosfor-kaliumiani sasuqebis efeqturobis amaRlebis, 

mosavlianobis gazrdisa da xarisxis gaumjobesebis mya-

ri garantiaa. 

   kristaloni Tavisi moqmedebis xasiaTis mixedviT 

sxvadasxvaa, rac gamoirCeva ferebiT ( yviTeli, wiTeli, 

TeTri da a.S.) specialuri kristalonis qimiuri 

Sedgeniloba aseTia: N-18%, P2O5-18%, K2O-18%, MgO-3%, S-
2%, pH-4,5. igi gamoiyeneba sasoflo sameurneo kultu-

rebis gamokvebisaTvis mcenareTa ganviTarebis fazebis 

mixedviT. 

   saqarTvelos pirobebSi mikrosasuqebis gamoyeneba 

sakmaod did efeqts iZleva, amitom aucilebelia misi 

niadagSi Setana agroqimiuri  gamokvlevis Semdeg, roca 
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dadgindeba mikroelementebis Semcveloba niadagSi, sa-

soflo sameurneo kulturebis biologiuri Tavisebu-

rebebis, reliefis da bunebrivi sasoflo sameurneo 

zonebis gaTvaliswinebiT.                                                                                                                          

yovelive amisaTvis saukeTesoa iseTi sasuqebis gamo-

yenebas, romlebic Seicaven, rogorc makro, ise mikroe-

lementebs. am jgufis sasuqebs miekuTvneba Semdegi sa-

xis kompleqsuri sasuqebi: 

vuqsal mikroplanti-kompleqsuri sasuqia. igi 

Seicavs N-5%, K2O-10%, MgO-3%, S-5,2%, B-0,3%, Cu-0.5%, Fe-
1,0%, Mn-1,5%, Mo-0,01%, Zn-1,0%. 

Mmomwvano-moyavisfro kristaluri suspenziaa, sak-

vebi nivTierebebi kargad ixsneba wyalSi, susti mJave  

reaqciis, ar Seicavs toqsikur elementebs da mZime li-

Tonebs, gmoiyeneba venaxebSi, xexilis baRebSi, citru-

sebSi, erTwlian kulturebSi foTlovani gamokvebis 

saxiT, romlis sasurveli vadaa yvavilobamde da yvavi-

lobis Semdeg. 

vuqsal makromiqsi-kompleqsuri kristaluri suspen-

ziaa. Seicavs sakveb elementebs Semdegi SemadgenlobiT: 

N-16%, P2O5-16%,  K2O-12%, S-1%, B-0,02%, Cu-0.05%, Fe-0,1%, 
Mn-0,05%, Mo-0,001%, Zn-0,05%. Aam sasuqis gamoyenebisas 

daculi unda iqnas Semdegi pirobebi, kerZod ar SeiZle-

ba Sereva Ca-is da Mg-is Semcvel sasuqebTan  da araxe-

latur mikroelementebTan, dasaSvebi donis farglebSia 

toqsikuri elementebis da mZime liTonebis Semcveloba. 

Ggamoiyeneba rogorc mravalwlian, ise erTwliani 

kulturebis ganiyierebisas. 

vuqsal boroni-kristaluri suspenziaa, mwvane feris 

kompleqsuri sasuqia. igi Seicavs sakveb elementebs Sem-

degi raodenobiT: N-8%, P2O5-10%,  B-7%, Cu-0.05%, Fe-0,10%, 
Mn-0,05%, Mo-0,001%, Zn-0,05%. Eekologiurad usafrTxo 

sasuqia da gamoiyeneba fesvgareSe (foTlovani) gamokve-

bis saxiT erTwlian da mravalwlian kulturebSi. 
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vuqsal kalciumi-mwvane feris wyalSi xsnadi kris-

taluri suspenziaa, Seicavs N-10%, CaO-15%, Mg-2%, B-
0,05%, Cu-0.04%, Fe-0,05%, Mn-0,1%, Mo-0,001%, Zn-0,02%. Ees 
sasuqi foTlovani gamokvebis saxiT gamoiyeneba erT-

wliani da mravalwliani sasoflo sameurneo kulture-

bis gamokvebaSi. 

aRniSnuli vuqsalis oTxive saxis sasuqi  germanu-

li warmoebisaa da Seesabameba evrokavSiris direqti-

vebs. 

derlius 8-20-30 da derlius 8-22-27 litviuri 

warmoebis sasuqebia da registrirebulia evrokavSiris 

qveynebSi. Ees sasuqi aris granulirebuli kompleqsuri 

monacrisfro marili da Seicavs N-8%, P2O5-20%,  K2O-30%, 
S-3,1%, Zn-0,01%, xasiaTdeba kargi fizikuri TvisebebiT. 

rekomendirebulia misi gamoyeneba bostneulis, karto-

filis, xorblis, simindid, sxva erTwliani kulturebis, 

aseve mravalwliani kulturebis ganoyierebis saqmeSi 

da Setanis normaa 200-400kg/h, xolo Setanis optimalur 

vadad iTvleba niadagis ZiriTadi da sagazafxulo da-

muSavebis periodi, aseve Tesvis an dargvis wina perio-

di.  

master 20-20-20. Seicavs N-20%, P2O5-20%,  K2O-20%, MgO-
0,03%, B-0,02%, Cu-0.005%, Fe-0,07%, Mn-0,03%, Zn-0,01%. Kkom- 
pleqsuri TeTri feris sasuqia. igi nakleb higrosko-

pul sasuqia Sebeltvis dabali xarisxiT, wyalSi kar-

gad ixsneba. gamoiyeneba erTwlian da mravalwlian kul-

turebis ganoyierebisaTvis, rogorc fesvgareSe gamo-

kvebis saqmeSi, ise niadagSi SetaniT.  

    Mmaster 18-18-18 qimiuri sasuqSi sakvebi elementebi 

aris Semdegi raodenobiT: N-18%, P2O5-18%,  K2O-18%, Mg-
3,0%, S-6,0%, B-0,02%, Cu-0.005%, Fe-0,07%, Mn-0,03%, Zn-0,01%. 
igi aris kompleqsuri usuno TeTri feris wyalSi 

xsnadi mikrokristalebi. Ekologiurad usafrTxo sasu-
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qia. gamoiyeneba yvela sasoflo sameurneo kulturebis  

ganoyierebis saqmeSi. 

     “masteris” tipis orive sasuqi  italiuri warmoe-

bisaa, registrirebulia evrokavSiris yvela qveyanaSi, 

aseve dsT-s qveynebSi.   
   

 

sakontrolo kiTxvebi: 

 romel sasuqebs ewodeba kompleqsuri? 

 ra jgufebad yofen kompleqsur sasuqebs? 

 ra aris komleqsuri sasuqebis upiratesoba da naklo-

vanebebi? 

 daasaxeleT yvelaze ufro gavrcelebuli samkomponen-

tiani  kompleqsuri sasuqebi. 

 daaxasiaTeT orkomponentiani kompleqsuri sasuqebi. 

 daaxasiaTeT samkomponentiani  kompleqsuri sasuqebi. 

 rogor miReba rTuli sasuqebi.  

 ra iciT Sereul sasuqebze, ra pirobebia saWiro maT  

mosamzadeblad? 

 ra upiratesoba aqvT sasuqebis mSral narevebs? 

 ratom umateben mikroelementebs kompleqsur sasuqebs? 

 rogoria kompleqsuri sasuqebis ekonomikuri efeqtia-

noba? 

 ra aris Txevadi da suspenzirebuli sasuqebi? 

 am sasuqebidan romels SexvedrixarT saqarTveloSi  

gamoyenebis dros? 
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Tavi 6. organuli sasuqebi 
 

   organuli sasuqebis wyaros warmoadgens mcenareuli, 

cxoveluri, mcenareul-cxoveluri sawarmoo-sayofacx-

ovrebo organuli anarCenebi, romlebic xasiaTdebian 

daSlis sxvadasxva xarisxiT. am organuli narCenebis 

Sesabamisi damuSavebiT, adgilze dagroveba-dayovnebiT, 

specialuri kompostirebiT miiReba organuli sasuqi, 

romelic Seicavs sakvebi elementebis (makro da mikro) 

farTo speqtrs. am sasuqebSi sakvebi elementebis Semcve-

loba imdenad dabalia, rom grovdeba didi masa da 

Zneldeba transportireba. am mizeziT es sasuqebi ad-

gilze gamosayenebelia. 

organuli sasuqebi garda sakvebi nivTierebis Sem-

cvelobisa, isini warmoadgenen energetikul masalas 

mikrobebisaTvis. maTi monawileobiT mimdinareobs am 

organuli masis mineralizacia da SesaTvisebel forma-

Si gadasvla. Ffaqtobrivad mimdinareobas mudmivi mobi-

lizacia-imobilizaciis procesi, romelSic aqtiurad 

erTveba elementTa biologiur wrebrunvaSi. 

organuli sasuqebi aregulireben  niadagSi sxvadas-

xva elementebis gadamoZravebas – azotis, fosforis, ka-

liumis,  amoniumis, rkinis, manganumis da sxva mikroele-

mentebis, agreTve ares reaqcias. biologiur aqtivobas, 

fuZeebiT maZRrobis xarisxs, wyal-haerovan reJims. 

 

 

6.1. nakeli 

 
nakeli warmoadgens sxvadasxva cxovelebis myari da 

Txevadi gamonayofis narevs, azoti, fosfori  da go-

girdi, yvela cxovelebis  myar ganavalSi aris sxvadas-

xva  organul naerTebSi  da mcenarisaTvis SesaTvisebe-
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li xdebian maTi mineralizaciis Semdeg, xolo Txevad  

ganavalSi, yvela sakvebi elementebi imyofebian advilad 

xsnad an sustad mineralizirebul formebSi da mikro-

organizmebis moqmedebiT Zalian swrafad xdebian  mce-

nareTaTvis  SesaTvisebeli. 

myar gamonayofSi kaliumi, kalciumi da nawilobriv  

magniumi, imyofebian moZrav formebSi. myar gamonayofi 

Zalian mdidaria  mikroorganizmebiT, zogjer maTi Sem-

cveloba 30 %-mdea, xolo Txevadi – gamonayofi gamoyo-

fis  momentSi, maT  saerTod ar Seicavs, magram myar ga-

monayofTan  Serevis Semdeg, swrafad Seivsebian  mikro-

organizmebiT. 

garda myari da Txevadi komponentebisa nakelSi  

aris agreTve safeni. safeni  STanTqavs Txevad gamona-

yofs da misi daSliT, warmoSobs amoniaks e.i. amcirebs 

azotis  danakargebs, agreTve sxva xsnadi sakvebi ele-

mentebis danakargebs. gamoyenebuli sakvebi elementebi-

dan maqsimaluri STanTqmis unari gaaCnia torfs da nam-

jas. zogjer safenad iyeneben foTlebs, naxerxs da sxva  

masalebs, magram maTi moxmarebiT safenis xarisxi ua-

resdeba. 

sayuradReboa nakelis Senaxvis wesi, umjobesia igi 

inaxebodes datkepnili saxiT.Nnakels ganasxvaveben daS-

lis xarisxis  mixedviT: axali nakeli, gadamwvari  nake-

li, da neSompala. Nnakelis Senaxva gadamwvar an neSom-

palas mdgomareobamde miyvaniT, arasasurvelia, radgan 

ikargeba sakvebi elementebis umetesoba. Senaxvis pro-

cesSi nakelSi mimdinareobs sxvadasxva cvlilebebi  

mikroorganizmebis moqmedebiT. Txevadi gamonayofis 

azotiani  SenaerTebi – Sardovana, hipuriani da Sardis 

mJavebi  ganicdian daSlas – Sardovana gadadis amoniu-

mis  karbonatSi, romelic aseve iSleba amoniakad,  nax-

Sirbadis  dioqsidad da wylad.  hipuris mJava iSleba  

da gadadis saboloo produqtSi – ZmarmJavaSi da amoni-
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akSi.  Sardis mJava mravaletapiani daSliT  tovebs amo-

niaks, naxSirbadis dioqsids da wyals. maSasadame, yvela 

azotovani SenaerTebi sabolood gadadis amoniakSi, ro-

melic azotis  dakargvis ZiriTadi formaa. nakelisa da 

wunwuxis Senaxvisas, safeni, gansakuTrebiT torfi amci-

rebs am danakargebs, daSlis produqtebis STanTqmiT  

nakelis myari nawilis azotovani SenaerTebic aseve  eq-

vemdebareba amonifikaciis process, magram  ufro nela, 

radgan  iq bevria  - ujredana,  Saqrebi, saxamebeli, or-

ganuli mJavebi, maTze muSaobisas mikroorganizmebi  mo-

ixmareben amoniaks  da azoti magrdeba  maT organizmeb-

Si. Uuazoti organuli  nivTierebebis daSla aerobul 

pirobebSi, SeiZleba warimarTos maRali temperaturis 

pirobebSi 50-700. saboloo  produqtebis – naxSirbadis 

dioqsidisa da wyalis saxiT, xolo anaerobul pirobeb-

Si – naxSirbadis  diaoqsidisa da  meTanis saxiT. nake-

lis daSlis procesSi  warmoiqmneba agreTve sxvadasxva  

organuli mJavebi romelTa daSlis siCqare  damokide-

bulia – tenianobaze,  temperaturaze, aeraciis  doneze 

da  nakelis qimiur Sedgenilobaze. 

nakelSi azotis nitrofikacia da denitrofikacia  

ar mimdinareobs, radgan nitrifikatorebi iRupebian ma-

Rali temperaturisas aerobul pirobebSi, xolo anae-

robul pirobebSi ver arseboben, maTze agreTve uaryo-

fiTad moqmedeben agreTve amoniakis  maRali koncentra-

cia da xsnadi organuli naerTebi. amrigad ar warmoi-

Soba nitratebi – ar aris denitrofikaciac. 

arsebobs nakelis Senaxvis sami wesi: 

1. datkepnilad (civad) Senaxva. Aam dros nakelsacav-

Si an mindorSi, Stabelebis saxiT fenebad yrian nakels  

da maSinve datkepnian. saerTo simaRliT 2,5-3 metrs ze-

vidan daafareben torfs an miwas. masSi temperatura ar 

aiwevs, ris gamoc ewodeba Senaxvis civi wesi. mikrobio-

logiuri  procesebi Senelebulia, aseTi wesiT Senaxvi-
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sas  organuli  nivTierebebisa da azotis  danakargebi 

– minimaluria am wesiT, gadamwvari  nakeli gamoiyeneba 

7-8 Tvis Semdeg. 

2. faSari Senaxva, roca nakels cxovelTa sadgomTan 

axlos yrian  burtebis saxiT. Ees Senaxvis  cudi wesia 

– izrdeba azotisa da organuli nivTierebebis danakar-

gebi, romelic gamowveulia grovaSi araTanabari datkep-

niT da mikrobiologiuri procesis araTanabari mimdina-

reobiT grovis sxvadasxva adgilSi. 

nakelis Senaxvisas, umjobesia mas davumatoT fos-

foritis fqvili, rac mkveTrad Seamcirebs azotisa  da 

organuli nivTierebebis dakargvas.  fosforitis fqvi-

lis  raodenoba 1 - 4 % nakelis masaze. 

yvelaze kargia nakelis Senaxvisas sanakeleSi da 

specialur moednebze Stabelebis saxiT. rsebobs kidev 

nakelis Senaxvis mravali xerxi. 

 

 

6.2. nakelis moqmedeba niadagze da mcenareze 
     

nakelis moqmedeba niadagze da mcenareze aris pir-

dapiri da iribi.  igi niadags amdidrebs sakvebi elemen-

tebiT – azotiT, fosforiT, kaliumiT, kalciumiT, mag-

niumiT, gogirdiT  da  mikroelementebiT, amdidrebs ni-

adagis haers da miwiszeda  fenas – naxSirbadis dioqsi-

diT da organuli nivTierebebiT niadagis profils. 

mcenareTa mikroorganizmebisa da nakelis erTobli-

vi  da sistematuri urTierTqmedeba  niadagTan, mniSvne-

lovnad mis fiziko-qimiur Tvisebebs da struqturas 

cvlis, maRldeba STanTqmis moculoba, buferoba,  fuZe-

ebiT maZRrobis xarisxi da sakvebi elementebis moZravi 

formebis  mateba, erTdroulad mcirdeba mJavianoba da  

toqsikuri elementebis Semcveloba – aluminis, manganu-

mis da sxva. CamoTvlili niadagis nayofierebis maCveneb-
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lebis da niadagis gakulturebis Sedegia sasoflo-same-

urneo kulturebis mosavlianobis zrda da miRebuli 

produqciis xarisxis amaRleba. niadagSi  nakelis  daS-

lisas mimdinareobs azotis,  fosforisa da gogirdis 

mineralizacia. amasTan erTad,  organuli nivTierebebis 

naxSirbadis 70% gardaiqmneba naxSirbadis  dioqsidad, 

xolo darCenili  naxSirbadi (30%) ixarjeba niadagis  

humusis warmoqmnaze. naxSirbadis dioqsidi, niadagur 

xsnarSi warmoqmnis naxSirmJavas, romelic aZlierebs 

fosfatebisa da kalciumis moZraobas, xolo  kalciumi 

axdens ra niadagebis koloidebis koagulacias, aumjo-

besebs niadagis struqturas. gamoyofili naxSirbadis 

dioqsidi amdidrebs  miwiszeda atmosferul  haers da 

aumjobesebs mcenareTa aerovan kvebas. gansakuTrebiT im 

mcenareebisa, romlebic  niadagze garTxmulia an iz-

rdeba dabali  buCqebis saxiT. 

saqarTvelos soflis meurneobaSi nakelis gamoyene-

bis mravalsaukunovani gamocdilebaa. igi ZiriTadi  ad-

gilobrivi sasuqia. umetesoba niadagebze iyeneben nake-

lis maRal dozebs 20-40 t/ha. 

 

 

6.3. nakelis wunwuxi 
 

es aris cxovelebis Sardis, duRilis produqti, 

romelic fermebSi grovdeba sanakeleebSi, igi nakelis 

dagrovebis 10-15%-s Seadgens. 

nakelis wunwuxi, saSualod Seicavs N-0,25-0,3 %, K2O 

– 0,4-0,5 da P2O5 0,01-0,06 %. es aris azot-kaliumiani sa-

suqi, romelic efeqtianobiT ar CamorCeba  eqvivalentu-

ri  dozebiT mineralur sasuqebs. ZiriTadi piroba aris 

Senaxvis dros  kargad daxurul saTavsSi unda iyos. 

nakelis wunwuxis gamoyeneba  umjobesia  mcenareTa 

damatebiTi gamokvebis saxiT. niadagSi Setanili wunwuxi 
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maSinve  unda CakeTdes niadagSi. Setanis dozebia 10-30 

t/ha, xolo rigebSi SetaniT 8-15 t/ha. gansakuTrebiT 

efeqtiania nakelis wunwuxi  bostneuli kulturebis ga-

mokvebaSi. 

 

 

6.4. frinvelis skintli 
 

frinvelis sklinti aris koncentrirebuli organu-

li sasuqi, swafad  moqmedi, Seicavs 30-50 % azots, sak-

vebi elementebis Semcveloba Zlier cvalebadia – imis 

mixedviT Tu rogora frinvelTa sakvebi. wlis ganmav-

lobaSi  grovdeba: 1 qaTmisagan 6-7 kg, erTi ixvisagan – 

7-9 kg, erTi batisagan an indaurisagan 10-12 kg skinti. 

qaTmis sklinti aris safeniani da usafeno. gamoiye-

neba, rogorc nakeli, dozebiT, romelic  gaTvlialia 

azotze. saSualo Semcveloba aseTia: N – 1,6%, P2O5 – 
1,5%, K2O – 0,9%.  

usafeno sasuqi – yvela sakvebi elementebi arian 

mcenarisaTvis SesaTvisebel formaSi. Azoti swrafad 

amonificirdeba, rac aZlierebs danakargebs araswori 

Senaxvisas, xolo  5 Tvis ganmavlobaSi SeiZleba iyos 

mTeli azotis 50%, amitom dagrovebisas amateben torfs 

an fxvier miwas. 

Tanamedrove mefrinveleobis fermebSi da fabrikeb-

Si, skints aSroben swrafad, maRal temperaturebze – 

300-8000, Sedegad,  tenianoba mcirdeba 20% day vela sak-

vebi elementebi inaxeba. 
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6.5. torfi, torfiani da sxva organuli 

 sasuqebi 

 
   torfi aris arasrulad gaxrwnili mcenareuli masa, 

romelic warmoiqmneba WaobSi didi tenianobis da Jan-

gbadis  ukmarisobis pirobebSi. 

arsebobs ramodenime tipis torfi: maRlobis, dab-

lobis da gardamavali tipis, romelsac ganisazRvreba 

Waobis reliefis elementebze ganlagebiT  da mcenareu-

lobiT. 

maRlobis tipis torfi. warmoiqmneba WaobebSi, rom-

lebic ganlagebulia reliefis amaRebul adgilebSi. 

mcenareuloba ZiriTadad sfangumia da amitom zogjer 

mas  xavsis torfsac uwodeben. 

dablobis tipis torfi. warmoiqmneba WaobebSi, rom-

lebic reliefis dadablebul adgilebSia ganlagebuli. 

sadac grovdeba gruntis wylebi mineraluri nivTiere-

bis SemcvelobiT. tmosferuli naleqebi, Txmelisa da 

mravalgvari  balaxeuli mcenareuloba. 

gardamavali tipi. wina or tips Soris gardamavalia 

– misi qveda fenebi axlosaa dablobis tipTan, xolo 

zeda fenebi – maRlobis tipTan. 

torfia agroqimiuri SefasebisaTvis mniSvnelovania: 

maTi botanikuri Sedgeniloba, daSlis xarisxi,  nacari-

anoba. 

botanikuri Sedgeniloba gansazRvravs  nacrianobas, 

mJavianobas, humuifikaciis xarisxs, sakvebi elementebis 

Semcvelobas da  sxva agroqimiur maCveneblebs. 

sfagniumis maRlobis torfi – Raribia sakvebi ele-

mentebiT, Zlier mJavea, mcired humusirebulia (20 %-mde) 

mcirenacriania. 

dablobis torfi – warmoadgens balaxovani da xem-

cenareebis narCens, ufro mdidaria sakvebi elementebiT, 

nakleb mJavea, maRali nacriania, mdidaria humusovani 
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nivTierebebiT (50 %-mde) SeiZleba gamoyenebuli iqnas 

rogorc  damoukidebeli organuli sasuqi. 

torfis daSlis xarisxi – misi agronomiuli gamoye-

nebis mniSvnelovani maCvenebelia. 

torfis nacrianoba – SeiZleba iyos normaluri (12 

%-mde)  da maRali (12 %-ze meti). 

sakvebi elementebis Semcveloba – mcirdeba dablo-

bis torfidan maRlobis torfis tipze gadasvlasTan 

erTad. velaze meti torfSi azotia, magram organuli 

naerTebis saxiT, romelic mcenareTaTvis misawvdomi 

xdeba mxolod torfis mineralizaciis Semdeg, rac mJa-

ve areSi Zlier SezRudulia. Ffosfori torfSi mcire 

raodenobiTaa, sust mJaveebSi xsnadi formiT. kaliumis  

Semcveloba – minimumSia, misi naxevaria mxolod misaw-

vdomi mcenarisaTvis. mikroelementebidan minimumSia – 

spilenZi. 

mJavianoba – mniSvnelovani maCvenebelia – pH-5,5  da 

naklebi maCvenebliani torfi ar SeiZleba gamoyenebuli 

iqnas sasuqad, misi winaswari kompostirebis gareSe kir-

Tan, an  fosforitis fqvilTan, nacarTan da sxva. 

STanTqmiTi unarianoba – kargi maCvenebelia im  Sem-

TxvevisaTvis, Tu torfi gamoiyeneba, rogorc safeni  

mecxoveleobaSi. 

torfisa da torfnarebis  gamoyeneba – torfis ga-

moyeneba SeiZleba mravalgvarad cxovelTa da frinvel-

Ta safenad, sxvadasxva kompostebis komponentebad da 

sxva. safenad iyeneben pirvel rigSi – maRlobis – sfag-

numis torfs, daSlis  25 % xarisxiT, nacrianobiT – 10-

15 %, mcenareuli minerevebiT – 10 %-mde. 

torfi gamoiyeneba bevri, sxvadasxva kompostis mo-

samzadeblad. Aam SemTxvevaSi gamoiyeneba  20 %-ze meti  

daSlis xarisxiani torfi. 

torfidan amzadeben nergebis qoTnebs, romelTa dam-

zadebis dros  torfs ureven – neSompalas, frinvelis 
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skints, Slams. am miznebisaTvis ukeTesia dablobis tor-

fis gamoyeneba. 

torfidan amzadeben aseve torfis  koStebs, romle-

bic gamoiyeneba evkaliptebis nergis gamosayvanad da 

romlisaTvis, sxva ukeTesi xerxi ar arsebobs. torfi 

gamoiyeneba uSualod,  rogorc  sasuqi  da dasamulCavi  

masala  plantaciebSi rigTaSorisebis dafarviT. 

organul sasuqebs miekuTvneba aseve sapropeli, 

baqteriul-organul mineraluri sasuqi „bomsi“, biou-

musi da ekologiki. 

sapropeli-ewodeba tbebSi dagrovil dampal-gaxrw-

nil lams. igi mdidaria makro da mikroele-mentebiT, 

vitaminebiT, biostimuliatorebiT, humusiT. organuli 

masas Seicavs 40-85%-is farglebSi. sapropels aqvs 

samkurnalo Tvisebebi, gamoiyeneba medicinaSi, veteri-

nariaSi. 

sapropeli gamoiyeneba yvela tipis Rarib niadagze, 

yvela sasoflo sameurneo kulturis ganoyierebisaTvis. 

baqteriul-organuli mineraluri sasuqi “bomsi“ 

aris axali sasuqi, romelic Semusavebulia qarTveli 

mecnierebis mier da registrirebulia saqartvelosi 

gamosayeneblad. 

“bomsi“ iwarmoeba mikroorganizmebis mier mura 

naxSirisa da qvanaxSiris (tyibulis) warmoebis narCe-

nebis damuSavebiT. igi Savi feris usuno fxvieri masaa, 

ar Seicavs mZime liTonebs. am sasuqis gamoyeneba SeiZ-

leba yvela tipis niadagze, rogorc erTwliani, ise 

mravalwliani kulturebis  gasanoyiereblad saeqtaro 

norma 500kg-mdea. 

niadagSi Setanis Semdeg mikroorganizmebis mier 

xdeba atmosferodan azotis fiqsacia da niadagSi SeuT-

visebeli formiT arsebuli fosforisa da kaliumis Se-

saTvisebel formaSi gadasvla, rac ganapirobebs sasof-
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lo sameurneo mcenareebis uzrunvelyofas mineraluri 

sakvebi elementebiT. 

biohumusi (vermikultura). saqarTvelo organuli 

sasuqebis SezRuduli resursebiT xasiaTdeba, radgan 

ar iwarmoeba organuli sasuqebis sakmarisi raodenoba 

mrcxoveleobis simciris gamo  da swored am resursis 

gazrdis yvela saSualeba sayuradRebo da gamosayene-

belia. erT-erTi efeqturi da aRiarebuli meTodia-

vermikultura, anu wvimismieri Wiayelebis moqmedebiT 

nakelisa da sxva organuli narCenebis gadamuSavebaa, 

ris Sedegadac miiReba biohumusi. am meTodiT erTi tona 

nakelis gadamuSavebiT miiReba 600kg biohumusi, rome-

lic humuss 49%-mde Seicavs. 

erTi tona biohumisi tolfasia 10 tona nakelisa. 

aRniSnuli meTodiT SeiZleba aseve qalaqis nagavis 

gadamuSaveba, Tu igi gawmendili iqneba basri minareve-

bisagan da nagavSi darCeba mcenareTa foTlebi, sasak-

laos da qaRaldis warmoebis narCenebi, bostneuli 

kulturebis gadamuSavebis narCenebi. msoflios rig 

qveynebSi nakelisa da sxva organuli narCenebis wvimis-

mieri WiebiT gadamuSaveba TviT fermerebis mier xdeba, 

rac  bevrad iafi ujdebaT maT, vidre mineraluri sasu-

qebis SeZena da gamoyeneba. 

iseT qveynebSi, rogoricaa germania, italia, kuba, 

safrangeTi, espaneTi, Svecia, poloneTi, ungreTi, iapo-

nia da bevr sxva qveyanaSi xdeba Wiayelebis samrewvelo 

gamravleba, romlis Semdeg  maT pirdapir uSveben 

niadagSi, sadac isini SesaniSnavad viTardebian da 

swrafad mravldebian, gadaamuSaveben niadagSi arsebul 

organul narCenebs da amdidreben niadags humusiT. 

ekologiki-momzadebulia zRvis wyalmcenareebisagan. 

Seicavs organul nivTierebas, aseve azots-168mg/l, fos-

fors-20mg/l, kaliums-86mg/l, sulfatebs-29mg/l, magni-

ums-0.011mg/l, spilenZs-0,01mg/l naklebs. igi ufero, usu-
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no Txevadi sasuqia. misi Sereva gamoyenebis dros  SeiZ-

leba nebismier sasuqTan da pesticidTan, ekologiurad 

usafrTxo sasuqia. 

O“organika“ bunebrivi Txevadi organuli sasuqia, 

igi mdidaria sxvadasxva makro da mikro elementebiT, 

Seicavs vitaminebs, bunebriv fitohormonebs, humatebs, 

niadagis mikroorganizmebis sporebs, makro da mikro 

elementebs, mcenarisaTvis advilad SesaTvisebeli 

formebiT. Preparats gaaCnia bunebrivi fungiciduri da 

baqteriociduli Tvisebebi, sruliad usafrTxoa adamia-

nisa da garemosaTvis. Ggamoiyeneba mcenaris fesvis da 

foTlovani kvebisTvis, niadagis aRdgenisaTvis.. mcena-

reSi aumjobesebs nivTierebaTa cvlas da fotosinTezs. 

erTi litri koncentrati ixsneba 50 litr wyalSi. 

erTi heqtarisaTvis gamoiyeneba 250 litr wyalSi 

gaxsnili 5 litri koncentrati. Oorganikis dozireba 

da raodenoba ganisazRvreba niadagis mdgomareobiT da 

mcenareuli kulturis Sesabamisad. 

Mmdinaris Slami. misi  gamoyeneba uZvelesi droidan 

aris cnobili. mdinare nilosispira miwebi noyierde-

boda nilosis mier gamoleqili SlamiT, romlis Sede-

gad Rebulobdnen maRal mosavals. 

saqarTvelos mTel rig mdinareebs didi raodenobiT 

moaqvT organuli da mineraluri nivTierebebis nawila-

kebi. Aam nawilakebis raodenoba icvleba wlis periode-

bis mixedviT, Semodgomasa da adre gazafxulze wyals 

meti odenobis organuli da mineraluri nivTierebebi  

moaqvs, vidre zafxulis periodSi. es ki gamowveulia 

saqarTvelos klimaturi pirobebiT, ris Sedegad nala-

qebi araTanabradaa ganawilebuli saqarTvelos mTel 

teritoriaze.  

saSualod mdinareTa Slamebis Semadgenloba ase 

icvleba N-0,09-2,16%, P2O5-0,15-0,52%, K2O-0,13-0,94% da 

CaCO3-6,5%-mde. 
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saqarTvelos pirobebSi ZiriTadad niadagis mosaS-

lamad gamoiyeneba mtkvaris, alazanis, ivris, rionis, 

cxeniswylis, texuras, sufsis, Woroxis da sxva mdi-

nareTa Slamebi. 

mdinareTa Slamebis gamoyenebiT mkveTrad izrdeba 

erTwliani kulturebis  mosavlianoba da rac mTavaria 

maT axasiaTebT Semdgomqmedeba. niadagis moSlamva SeiZ-

leba wlis yvela periodSi misi Setanis norma damoki-

debulia calkeuli kulturebis moTxovnilebaze sakve-

bi elementebis mimarT da mdinareTa mier  gamoleqil 

Slamebis Sedgenilobaze da gamoleqvis droze wlis 

ganmavlobaSi.       

 

 

6.6. sawarmoo-sayofacxovrebo anarCenebi 
 

esaa sayofacxovrebo  narCenebi, qaRaldi, ZonZebi, 

nacari da sxva. sakvebi elementebis SemcvelobiT da ga-

manoyierebeli TvisebebiT uaxlovdeba usafeno nakels.  

misi daSlis  siCqare niadagSi  damokidebulia kompos-

tebis Semadgenlobaze, raodenobasa da urTierTSefar-

debaze. Tu sayofacxovrebo anarCenebSi  sWarbobs saWme-

lis anarCenebi  da mtveri, is iSleba swrafad da SeiZ-

leba  gamoyenebul iqnas, rogorc sasuqi, kompostirebis 

gareSe, xolo Tu sayofacxovrebo anarCenebSi sWarbobs 

qaRaldi da ZonZebi, igi nela iSleba da saWiroa kom-

postireba. qalaqis sayofacxovrebo anarCenebi mSral 

nivTierebebze gadaangariSebiT, saSualod Seicavs N – 
0,6-0,7 %, P2O5 – 0,5-0,6%, P2O – 0,6-0,8%  gamoiyeneba sasuqis 

saxiT 20-60 t/ha. NaNO3. 
rac Seexeba sawarmoo anarCenebs, romlebic SeiZle-

ba gamoyenebuli iqna  sasoflo sameurneo kulturebis 

ganoyierebisaTvis, maTi gamoyenebis wesebi Seswavlilia 

samecniero kvleviTi institutebis mier, SemuSavebulia 
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Sesabamisi rekomendaciebi da reglamentebi. aseT sawar-

moo anarCenebidan soflis meurneobaSi ZiriTadad ga-

moiyeneba  Semdegi anarCenebi: 

Tomasis wida. igi miiReba fosforis Semcveli Tu-

jis foladad da rkinad gadamuSavebis Semdeg. 

cnobilia, rom rkinisa da foladis xarisxze uar-

yofiTad moqmedebs maTSi fosforis Semcveloba. amitom 

SemuSavebuli axali teqnologiiT Tujis foladad da 

rkinad gadamuSavebisas narCen widaSi didi raodenobiT 

rCeba fosfori. Tujis gadamuSavebis teqnologia Sei-

muSava inJinerma Tomasma da amitom ewoda Tomasis wida. 

Tomasis wida saSualod Seicavs P2O5-17,2%,  MgO-
43,3%, Fe2O3-3,8%,  Al2O3-2.04%, MnO-3,9%, S-0,5%, SiO-7,9%. 
Tomasis wida kargi fizikuri Tvisebebis mqone sasuqia, 

misi gamoyeneba umjobesia fuZeebiT aramaZRar mJave 

niadagebze. 

manganumis Slami-WiaTuris Savi qvis warmoebis anar-

Cenia. igi fxvieri Savi feris masaa. masSi Mn Semcveloba 

9-30%-is farglebSia. manganumis Slami gamoyenebuli 

unda iqnes manganumis Semcvelobaze niadagebis agroqi-

miuri gamokvlevis Semdeg miRebuli monacemebis safu-

Zvelze. Mmanganumis Semcveloba aRniSnul sasuqSi sak-

maod didi raodenobiTaa, magram igi mcenarisaTvis 

Znelad SesaTvisebelia da amitom misi Setanis norma 

didia agroqimiuri gamokvlevis safuZvelze da aseve 

misi moqmedebis vadac sakmaod xangrZlivia. 

cementis mtveri cementis qarxnis narCenia, romlis 

qimiuri Semadgenloba Semdegia: Al2O3-4,5%, Fe2O3-8,8%, SiO-
(xsnadi) -2,6%,  P2O5-0,005%, K2O-4,3%, MgO-3,5%, CaO-46,8%, 
Mn-0,04%, B-0.003%, Zn-0,02%. aseTi monacemebi axasiaTebT, 

rogorc rusTavis, ise kaspis cementis qarxanaSi 

miRebul narCens-cementis mtvers. 

cementis mtveri gamoiyeneba mJave niadagebze yvela 

kulturis qveS, gansakuTrebiT qloris moZule mcena-
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reebis ganoyierebis saqmeSi. misi SetaniT niadagSi mce-

nare uzrunvelyofili iqneba im elementebze moTxov-

nilebiT, rogoricaa kalciumi, magniumi, gogirdi, nawi-

lobriv bori, spilenZi, TuTia. 

defekaciuri talaxi Saqris qarxnis narCenia. Mmisi 

Sedgeniloba aseTia: O-36,7%, MgO-4,4%, P2O5-0,54%, N-0,32%,  
K2O-0,1%, organuli nivTiereba 13,3%, gamoiyeneba soflis 

meurneobaSi yovelgvari dafqvisa da gamowvis gareSe 

mJave da bicob niadagebze qimiuri melioraciisaTvis. 

Ddefekaciuri talaxis bicob niadagebSi Setanis 

Sedegad niadagis mSTanTqavi kompleqsidan Ca-is mier 

gamoZevdeba natriumi, xolo mJave niadagebSi ki xdeba 

wyalbadionebis Canacvleba kalciumiT. Mmisi Setanis 

saSualo normaa 5-10t/ha-ze, romelic icvleba n.S.k. 

bicobebSi natriumis Semcvelobis da mJave niadagebSi 

gacvliTi mJavianobis mixedviT. 

abreSumis warmoebis narCeni umTavresad Sedgeba 

abreSumis Wiebisagan, romelic Seicavs azots-9,11%, P2O5-
2,2-2,6%. sasuqis doza iangariSeba azotis Semcvelobis 

mixedviT da niadagSi Seitaneba Tesvamde. 

Tambaqos mrewvelobis narCeni warmoadgens Tambaqos 

fabrikebSi misi gadamuSavebis Sedegad darCenil 

narCens Tambaqos mtveris, wengos mtveris da Tambaqos 

yunwebis saxiT. maTi qimiuri Sedgeniloba aseTia: 

Tambaqos mtverSi- N-2,5%, P2O5-0,38%; wengos mtverSi- N-
2,6%, P2O5-0,86%, K2O-3,5-4,2 da a.S. 

Rvinis warmoebis narCeni-barda (Txle) warmoadgens 

saukeTeso sasuqs, romelic miiReba Rvinis warmoebis 

Sedegad. igi Seicavs organul nivTierebas, aseve N-
0,85%-mde, P2O5-0,55%, K2O-0,63%-mde da niadagSi Seitaneba 
winaswari gadamuSavebis gareSe. doza iangariSeba azo-

tis Semcvelobis mixedviT da Setanis norma heqtareze 
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Seadgens 12-15t-mde. Setanis optimaluri vadaa niadagis 

saSemodgomo-sazamTro damuSavebis periodi. 

kofeinis qarxnis narCeni grovdeba Cais nasxlavi 

masidan kofeinis gamoyofis Semdeg, romelic Seicavs N-
3,5%, P2O5 -1,03% da organul nivTierebas 82%-mde. 

kofeinis qarxnis narCeni kargi sasuqia maSin Tu is 

dakompostebulia fosforitis fqvilTan an kirTan, 

amisTvisac 1t narCens unda daematos 50kg fosforitis 

fqvili, 10 kg dafqvili kiri da 10-15 vedro nakelis 

wunwuxi. dakomposteba unda gagrZeldes 6 Tve. igi 

gamoiyeneba yvela sasoflo sameurneo kulturis gasa-

noyiereblad, gansakuTrebiT Caisa  da citrusovanTa 

kulturebSi. 

zeTis saxdeli qarxnis narCenebi miiReba abusalaTi-

nisa da tungos zeTis gamoxdis DSemdeg koptonis saxiT, 

romelic dakompostebis Semdeg saukeTeso sasuqs war-

moadgens. abusalaTinis koptoni Seicavs 7%-mde azots, 

P2O5 -1,7% da K2O-0,7%. tungos koptoni N-0,85%. tungos 
qarxanaSi aseve grovdeba nayofis naWuWi, romlis dakom-

postebis Sedegad miiReba saukeTeso xarisxis organuli 

sasuqi, romelic efeqturobiT ar Camouvardeba nakels. 

tungos qarxnis es orive narCeni winaswar unda dakom-

postdes fosforitis fqvilTan da nakelis wunwuxTan 6 

Tvis ganmavlobaSi da Semdeg gamoiyeneba yvela tipis 

niadagze, yvela sasoflo sameurneo kulturis qveS ar-

sebuli niadagis gasanoyiereblad. 

Tevzis mrewvelobis narCenebi warmoadgens Tevzidan 

cximis gamoclis Semdeg ddarCenil narCens, romelic 

organuli nivTierebebis gaSrobis Semdeg ifqveva da 

gamoiyeneba rogorc sasuqi. Ees sasuqi Seicavs N-10-11%, 
P2O5-7-8% da niadagSi Seitaneba yovelgvari winaswari 

dakompostebis gareSe. misi Setanis saukeTeso vadad 

iTvleba Tesvamde 10-15 dRiT adre periodi. 
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6.7. kompostebi 
 

kompostireba ZiriTadad Termuli procesia, romlis 

dros xdeba ori organuli nivTierebis mineralizacia  

da humifikacia. es procesi  aCqarebs  daSlas da  sakve-

bi elementebis SesaTvisebel formaSi gadayvanas. 

organuli narCenebis kompostirebis dros xdeba ma-

Ti bioTermuli gauvnebloba. igi xurdeba 600-mde, rac 

klavs paTogenur mikroor-ganizmebs, mwerebs, nematodebs 

da  maT kvercxebs. 

organul kompostebSi, erTi komponenti gamodis  

mSTanTqmelis rolSi wylis, amoniaki, naxSirbadis di-

oqsidis, xolo meore amdidrebs mikrofloriT da Sei-

cavs advilad-daSlad organul  nivTierebebs. 

mzaddeba agreTve organo-mineraluri kompostebi, 

romlebic  amaRleben sakvebi elementebis SeTvisebis xa-

risxs. kompostebis komponentebs erTmaneTSi ureven da 

toveben sanam is ar gadaiqceva fxvier erTgvarovan ma-

sad.  

kompostebi torfis bazaze. maT amzadeben cxovelTa 

fermebTan, nakelsacavebTan, an mindorSi  Stabelebis 

saxiT. Nnakelis torfTan  Sefardeba zamTarSi 1:1, zaf-

xulSi 1:3. 

fenebad dakompostireba - aseTi kompostis mosamza-

deblad  torfs gaSlian  50sm simaRlis da 4-5 metris  

siganiT – sigrZe  nebismieria. Semdeg dafaraven nakelis 

feniT, Semdeg torfiT da a. S. mzadeben kompostebs 

sxvadasxva  komponentebis  SereviT: torfi + nakeli,  

torfi + nakelis wunwuxi,  torfi + fekaluri masa  da 

torfi + mineralur kompostebs – am SemTxvevaSi torfs  

emateba – kiri, nacari, fosforitis fqvili, Txevadi  

amoniaki  da  sxva. Amzadeben agreTve  kompostebs  sayo-

facxovrebo  anarCenebidan. 

184 
 

garemos dacvis gazrdili moTxovnebis da qalaqebis  

mosaxleobis zrdasTan erTad izrdeba anarCenebis rao-

denoba. amitom qalaqebSi farTo gavrcelebas poulobs 

sayofacxovrebo narCenebis gadamuSavebis samrewvelo  

meTodebi, anarCenebis bioTermuli damuSavebisa da maT-

gan kompostebis momzadebisaTvis. qarxnuli wesiT mom-

zadebuli komposti saSualod,  Seicavs (mSral  masaze  

gadaangariSebiT): N-1 – 1,3 %; P2O5 – 0,7-0,8 %; K2O – 0,4-0,6 %. 
mosavlianobis gadidebaSi, qarxnuli kompostebi, Ziri-

Tadad, iseTive efeqtiania rogorc sxva kompostebi. 

 

 
6.8. mwvane sasuqebi (sideratebi) 

 

mwvane sasuqi es aris nedli  mcenareuli  masa, ro-

melic  CakeTdeba  niadagSi  da amdidrebs mas  organu-

li  nivTierebebiT da sakvebi elementebiT. 

mcenareebs,  romlebic am mizniT  gamoiyeneba – uwo-

deben  sideratebs, xolo  niadagis  gamdidrebas  sakve-

bi elementebiT – sideracias. sideratebad ufro xSirad 

iyeneben  parkosan mcenareebs – xanWkolas,  cercvelas,  

esparcets da sxvebs. ufro naklebad -  cercvovanebisa  

da marcvleuli balaxebis narevebs, an Sualedur kul-

turebs. yvelaze kargi Sedegebi  moaqvs  parkosani mce-

nareebis  sideratebs, romlebic axdenen  atmosferuli 

azotis  simbiotur fiqsacias. 

mwvane sasuqebi iseTive  gavlenas  da moqmedebas ax-

dens  niadagis  Tvisebebze, mosavalze  da sasoflo-sa-

meurneo produqciis  xarisxze,  rogorc  nakeli. mwvane 

sasuqebis daSla niadagSi  mimdinareobs  mniSvnelovnad  

ufro swrafad,  vidre sxva organuli sasuqebisa,  rom-

lebic  neladxsnad  nivTierebebs Seicaven. 

wvane sasuqebi moqmendeben niadagis nayofiereba-

ze, kerZod parkosani mcenareebis TesviT niadagi 
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mdidrdeba N da organuli nivTierebebiT, razec ze-

moT avRniSneT. amasTan erTad niadagSi Sedis zeda 

fenaSi fosfori, K2O, CaO, MgO da sxva. mcenarisaTvis 

saWiro sakvebi elementebi. CamoTvlili am elemente-

biT da organuli  nivTierebebi niadagebis gamdidre-

ba xdeba sxvadasxva xarisxiT, radgan es damokidebu-

lia Tu sad izrdeba mwvane mcenareebi romlebic sa-

suqad gamoiyeneba, rogor niadagobriv garemoSi da 

rogor agroteqnikiT. amasTan erTad didi mniSvnelo-

ba aqvs TviT mwvane mcenareTa saxeobriv Semadgenlo-

bas. literaturidan cnobilia mravali mecnieris  

monacemebi (abesaZe, nakaiZe 1991), romlis safuZvelze  

yvelaze ukeTes mwvane sasuqad iTvleba xanWkola, 

romelic mwvane masas Seicavs N-1 0.50%, P2O5-011; K2O-
0.40%, CaO-0.17%. xolo Tu SevadarebT miwisqveda or-

ganoebis monacemebs mwvane sasuqebisas, maSin ukeTes 

mwvane sasuqad iTvleba wiTeli samyura, romlis  

mwvane masa 5t/ha Seicavs N-100kg/ha, P2O5-47kg/ha da 

K2O-45kg/ha.  
garda CamoTvlili monacemebisa romelic axasia-

Tebs mwvane mcenareebs  da amdidrebs niadags, aseve 

igi moqmedebs  niadagis sxva Tvisebebzec dadebiTad, 

ris Sedegadac umjobesdeba mcenareTa zrda-ganviTa-

rebis pirobebi. 

kerZod mwvane masis sasuqis roli niadagSi Sem-

degSi mdgomareobs: 

a) niadags amdidreben organuli nivTierebe-biT; 

b) maTi Rrmad ganviTarebuli fesvTa sistema 

afxvierebs niadags, qveda fenebidan amoaqvs zeda fe-

nebSi sakvebi elementebi; 

g) axdenen niadagSi sakvebi elementebis  mobili-

zacias da gadahyavT  mcenarisaTvis SesaTvisebel 

formaSi; 

d) sasideracio mcenareebis mier ganviTarebu-li  

mwvane masa icavs  niadags eroziisagan; 
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e) adgili aqvs maT gamoyenebisas nitrate-bis Ca-

recxvis Semcirebas; 

v) sideratebis mwvane masis mulCad gamoyenebisas  

umjobesdeba  niadagis wyliuri da temperaturuli 

reJimi; 

z) citrusovanTa plantaciebSi mwkrivebSi maTi 

Tesva anelebs swrafad zrdas da es ki zrdis maT 

zamTargamZleobas; 

T) kargad ganviTarebuli sasideracio mcena-ree-

bi axSoben sarevela  mcenareebs. 

zemoTaRniSnuli Tvisebebis gamo mwvane sasuqebi 

warmoadgenen nayofierebis  gadidebis agroteqnikur 

RonisZiebas, magram iseve rogorc nakeli aseve misi 

gamoyeneba did satransporto xarjebTan aris dakav-

Sirebuli. marTalia igi unaklo sasuqia magram ma-

inc iTvleba adgilobriv sasuqad. misi gamoyenebisas  

efeqturoba grZeldeba ara erT wels, aramed 10 

wlamde. 

mwvane sasuqebis formebi mravalmxrivia, isini 

icvlebian klimaturi pirobebis, niadagis, mwvane sa-

suqad daTesili mcenaris TaviseburebaTa mixed-viT. 

dReisaTvis farTod gamoiyeneba sideratebis damouki-

debeli Tesva da SemWidroebuli (Sereuli) naTesebi. 

damoukidebel naTesebs ukaviaT mindori 1-2 weli – er-

Ti kulturis aRebidan – meores daTesvamde kultura-

TaSorisi sideratebi. 

Sereul sideratebs ukaviaT mindvris nawili – 

mTlianad an  kulisur zolebad  morigeoba.  

gamoyenebis mixedviT sideratebi aris: 

saTibi da niadagSi CasakeTebeli; 

saTib siderats moTibaven, mwvane masas gadaitanen  

sxva mindorze  da Caaxnaven; 

mTliani mwvane sasuqad daTesil mwvane mcenareul 

masas adgilze Caaxnaven  mTlianad.  
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sideracia gamoiyeneba iq sadac gavrcelebulia or-

ganuli nivTierebiT Raribi niadagebi da sadac ar aris  

organuli sasuqebis gamoyenebis saSualeba yvelaze uf-

ro gavrcelebulia parkosani sideratebi – xanWkolebi,  

cercvela da seradela. 

xanWkolebi – Lupinus – aris  erTwliani da mraval-

wliani; 

cercvela – Orvcja- aris erTwliani da orwliani; 

saTesi Citfexa – Serradella- erTwliani  parkosani 

balaxi. 

 

 

mwvane sasuqis gamoyeneba 
 

am formis organuli sasuqis efeqturoba damokide-

bulia sideratebis mwvane masis mosavlia-nobaze, ro-

melic damokidebulia ganviTarebis pirobebze. amisaTve 

is saWiroa daculi iqnes Tesvis normebi da vadebi, 

SerCeuli iqnas niadagi, Setanili unda  iqnas Tesvamde 

nakeli, Tu es SesaZlebelia romelic  mniSvnelovnad 

zrdis mwvane masis mosavals. 

mwvane sasuqebis efeqturobis gadidebisaTvis nia-

dagSi unda iyos koJris baqteriebi, risTvisc Tesvamde 

Tesli unda damuSavdes saTanado Stambis koJris baq-

teriebiT. garda amisa misi efeqturoba didad aris 

damokidebuli niadagSi Caxvnis vadaze. Tu adreul 

periodSi Caxnaven mwvane masa male gaixrwneba da iqm-

neba niadagSi ZiriTadi kulturebisaTvis optimaluri 

pirobebi maTi zrda-ganviTarebisaTvis, amasTan gasaT-

valiswinebelia isic rom sideratebi azots agroveben 

maTi simwifis dasawyisamde. mwvane sasuqebis Caxvnisas 

gaTvaliswinebuli unda iyos niadagis tipebi, radgan 

msubuq niadagebze (Tesvamde 15 dRiT adre) male iwyeba  

maTi gaxrwnis procesi, xolo Tixnarebze ki maT gaxrw-
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nas didi dro unda (20-30 dRiT adre Tesvamde). mwvane 

sasuqSi arsebuli azotis gadayvana mcenarisaTvis Se-

saTvisbel formaSi damokidebulia niadagis Tvisebeb-

ze, sideratebis saxeobasa da mcenaris fazebze. 

Caxvnis win sideratebis mwvane masaze nakelis dama-

teba kidev ufro zrdis mis efeqturobas. radgan am 

dros niadagSi SeaqvT organul nivTierebaTa damS-

leli baqteriebi da es ukanaskneli aCqarebs mwvane 

sasuqis daSlas. 

mwvane sasuqebis gamoyenebisaTvis gansakuTre-buli 

da saukeTeso pirobebi saqarTvelos tenian  subt-

ropikul  raionebSi, sadac siTbos da tenis xelsayre-

li pirobebia Seqmnili sideratebis ganviTarebisaTvis. 

saqarTvelos tenian subtropikul zonaSi, adgi-

lobrivi pirobebis Sesabamisad mwvane sasuqebis gamo-

yeneba SeiZleba axalgazrda Casi plantaciebSi, cit-

rusebisa da tungos plantaciebis mwkrivTaSori-sebSi, 

citrusebis axalgazrda baRebSi da plantaciebSi, 

romlis daqaneba 15 gradusze metia, eroziasTan brZo-

lis mizniT. 

 

 

6.9. baqteriuli sasuqebi 

 
niadagSi arsebul mTel rig baqteriebs udidesi 

mniSvneloba aqvs niadagis nayofierebisa da mcenaris 

kvebisaTvis. amitom  miwaTmoqmedebisaTvis sasargeblo  

mikroorganizmebs niadagSi simciris gamo xelovnurad 

Seiyvaneben maTi Semcveli preparatebiT, romlebsac  

baqteriuli sasuqebi ewodeba. cnobilia am sasuqebis 

Semdegi formebi: nitragini, azotobaqterini, fosfor-

baqterini, kombinirebuli baqteriuli preparatebi da 

sxva. 
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nitragini. adamianisaTvis didi xnis winaT iyo cno-

bili, rom parkosani mcenareebi aramcTu aRaribeben nia-

dags azotiT aramed amdidreben kidec mas. magram es 

xdeba im SemTxvevaSi Tu parkosan mcenareTa fesvebze  

koJrebi warmoiqmneba, xolo es ukanaskneli damokidebu-

lia niadagSi maTi arsebobiT.  maTi ganviTarebisaTvis 

aucilebelia  niadagis mJavianoba iyos maTTvis Sesafe-

risi. Tu niadagSi baqteriebi ar gvxvdeba SeaqvT  xe-

lovnurad baqteriuli sasuqis saxiT-nitragini, rome-

lic qarxnuli wesiT aris damzadebuli. TiToeuli  heq-

tarisaTvis sakmarisis 0.5 kg nitragini. misi erTi grami 

Seicavs ara umcires 100 mln baqteriis ujreds. aTavse-

ben specialur Tunuqis an  naxevarlitrian boTlSi da 

erTveba  etiketi romeli kulturisaTvis aris  gaTva-

liswinebuli. radgan yvela koJris baqterias hyavs  misi 

ganviTarebisaTvis aucilebeli parkosani mcenare. dRei-

saTvis  niadagidan gamoyofilia 16 jgufis koJris baq-

teria, romelTagan sawarmoo  mniSvneloba aqvs 9. maTi 

ganviTarebisaTvis niadagis ares reaqcia unda iyos 6,5-

7,.2, garda amisa is unda movaridoT mzis pirdapir mox-

vedras, ris Sedegad koJris baqteriebi ixocebian. nit-

raginis efeqturobaze moqmedebs parkosani kulturis 

ganaTeba, niadagSi organuli nivTierebebis arseboba da 

sxva. 

azotobaqterini. niadagSi garda koJris baqteriebi-

sa arseboben sxva baqteriebi, romlebic iTviseben at-

mosferos Tavisufal azots. am mxriv miwaTmoqmedebi-

saTvis sainteresoa azotobaqterini. saSualod isini 1 

ha-ze weliwadSi agroveben 30-40 kg N-s. maTi simciris 

gamo unda moxdes niadagSi maTi xelovnuri  gziT Seta-

na, risTvisac saWiroa am  baqteriuli sasuqis warmoeba. 

qarxnuli wesiT momzadebuli azotobaqterinis garda  

praqtikaSi iyeneben adgilobrivad  momzadebul azoto-

baqterins. misi erTi grami unda Seicavdes 40-50 mln 
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azotobaqterinis ujreds. naxevarlitrian WurWelSia 

moTavsebuli erT ha-sTvis saWiro raodenobis azotobaq-

terini. maTi niadagSi normaluri moqmedebisaTvis saWi-

roa niadagis ares reaqcia icvlebodes 6,0-7,5 fargleb-

Si. saukeTeso temperatura aris 25-300. amasTan erTad au-

cilebelia naxSirwylebis arseboba, romelic  maTi kve-

bis wyaros  warmoadgens. aucilebelia niadagi mdidari 

iyos organuli nivTierebiT. aRniSnuli am sasuqebiT  

damuSavebuli sasoflo-sameurneo mcenareTa Tesli un-

da daiTesos diliT an saRamoTi da Caixnas, radgan da-

culi unda iqnes mzis sxivebis  pirdapiri  moqmedebisa-

gan. 

fosforbaqterini. niadagSi fosfori mineraluri da  

organuli SenaerTebis saxiT imyofeba, igi warmoadgens 

mcenareuli da cxoveluri warmoSobis naSTebs. 

maTi mcenarisaTvis SesaTvisebel formaSi gadayvana 

xdeba garkveuli jgufis mikroorganizmebiT, isini Sli-

an fosforis  Semcveli  organul nivTierebebs da aum-

jobeseben mcenareTa kvebis pirobebs. amis gamo daibada 

azri Tu niadagSi ar aris aRniSnuli  mikroorganizme-

bi SevitanoT xelovnurad  fosforbqterinis saxiT, ro-

melic  mzaddeba qarxnuli wesiT. igi moTavsebulia spe-

cialur  parkebSi an muyaos  yuTebSi, fosforbaqterini 

warmoadgens kaolinis mSral fxvnils, romelic Sei-

cavs organuli fosforiani naerTebis damSleli baqte-

riebis sufTa kulturas. baqteriuli sasuqis am formiT 

Tesli unda damuSavdes CrdilSi, TiToeuli ha-saTvis 

saWiroa 250 gr raodenobiT. 

 igi metad efeqturia  organuli nivTierebiT mdi-

dar niadagebze: torfian, neSompala-karbonatuli, kor-

dian-ewer da Savmiwebze. organuli  nivTierebiT Rarib 

niadagebze misi gamoyeneba SeiZleba baqteriuli sasu-

qebTan erTad. fosforbaqterini SeiZleba gamoyenebuli 
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iqnas  marcvleul kulturebSi. wiTelmiwebze sasurvel 

efeqts ar iZleva mokirianebis gareSe. 

 

 

6.10. organuli sasuqebis efeqtianoba 
   

yvela organul sasuqebs gaaCniaT xangrZlivi  moq-

medeba, amitom maT agronomiuli da ekonomikuri  efeq-

tianobis  gansazRvrisaTvis, saWiroa  SevadginoT  jami  

mosavlebis matebisa maTi moqmedebis mTel periodSi 

(yvelaze mcire 3-5 weli). 

ekonomikuri efeqtianoba maTi transportirebis six-

Sire, rac ufro Soridan aris motanili, miT ufro  

naklebia  mogeba. organuli sasuqebis ekonomikuri efeq-

tianoba aseve aris damokidebuli  bazris konkurentuna-

ridan – Tu  ra rirebulebisaa warmoebuli mcenareuli 

produqcia yvela danaxarjebis gaangariSebis da mogebis  

gansazRvriis meTodika mocemulia specialur cnobareb-

Si. 

    

 

 

sakontrolo kiTxvebi: 

> ra aris organuli  sasuqi? 

> rogoria  organuli sasuqebis roli  mcenareTa  kveba-

Si  da niadagis nayofierebaSi? 

> CamoTvaleT  nakelis Senaxvis wesebi? 

> ra emarTeba  azotiani  da uazoto  SenaerTebs  nake-

lis Senaxvis dros? 

> ra iciT  nakelsacavebze  da nakelis Senaxvis sxva xer-

xebze? 

> rogor  moqmedebs nakeli  niadagze? 

> daaxasiaTeT  terminebis Sinaarsi – minimaluri, optima-

luri da maqsimaluri  dozebi; 
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> axseniT  nakelis  wunwuxis  moqmedeba  niadagze  da 

mcenareze? 

> daaxasiaTeT torfis saxeobebi; 

> ra aris mwvane sasuqebi da rogor gamoiyenebian? 

> raSia kompostebis  gamoyenebis Tavisebureba? 

> ras uwodeben mwvane sasuqebs? 

> CamoTvaleY sideraciis saxeebi. 

> rogor gamoiyeneba  saqarTveloSi  sideracia  mraval-

wlovani  kulturebis qveS? 
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Tavi 7. ganoyierebis sistema 
 

 

niadagis ganoyierebis sistema damokidebulia sa-

soflo-sameurneo kulturebis biologiur Tavisebure-

bebze, niadagur-klimaturi pirobebisagan, agroteqnikur 

pirobebze, agreTve gamoyenebuli sasuqebis raodenobaze 

da xarisxze. 

 

 

 

7.1. kulturebis  biologiuri moTxovnileba 

sakveb elemetebze 
 

sasoflo-sameurneo kulturebis sxvadasxva saxeobe-

bisa da jiSebis  araerTgvarovani  moTxovnileba sakveb 

elemetebze, erTidaigive niadagur-klimatur pirobebSi, 

ganpirobebulia maTSi araerTgvarovani nivTierebebis – 

Saqrebi, saxamebeli, cilebi, ujredana, cximebi, vitamine-

bi  da sxvaTa arsebobiT, rac niSnavs, rom kvebis ele-

mentebis Semcveloba sxvadasxva – azotis,  fosforis, 

kaliumis, kalciumis, magniiumis, gogirdis urTierTSe-

fardeba miRebul produqciaSi. 

sxvadasxvaa kulturebis sakveb elemetebze moTxov-

nileba naTlad gamoixateba  miRebuli  produqciis mi-

er  gamotanili sakvebi elemetebis odenobiT  da urTi-

erTSefardebiT. sasuqebis dozebisa da urTierTSefar-

debis praqtikuli gansazRvrisaTvis  calkeuli kultu-

rebis qveS, gamoiyeneba  produqciis sameurneo gamotana 

da sakvebi elemetebis danaxarjebi produqciis erTeul-

ze  gaangaiSebiT. 

sxvadasxvaa agroteqnikuri RonisZiebebisa da sasuqe-

bis gamoyenebiT izrdeba kulturebis mosavlianoba, mag-

ram amave dros izrdeba  mosavalTan erTad niadagidan 
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sakvebi elemetebis gamotanac. amitom, konkretul  nia-

dagur-klimatur pirobebSi, saSualo mravalwliani  mo-

nacemebi produqciis erTeulze sakvebi elemetebis dana-

xarjebisa aris daaxloebiT erTnairi  da mudmivi sidi-

de, romelic SeiZleba gamoviyenoT sameurneo gamotanis 

gasaangariSeblad.  

nebismieri ssaoflo sameurneo kultura  individua-

luri ganviTarebisas – Teslidan - Teslamde, gadis  

misTvis damaxasiaTebel - sakvebi elemetebis moxmarebis 

cikls. amitom, sasuqebis daxmarebiT unda vareguliroT 

es procesi, mcenaris ganviTarebis sxvadasxvba etapze. 

pirveli etapi – Teslis gaRviveba da aRmonacenis 

gamoCena – yvela  kulturisaTvis aris sakvebi eleme-

tebze – susti moTxovna, magram am asakSi mcenareebi 

Zlier mgrZnobiareni arian sakvebi elemetebis ukmariso-

bisa Tu  siWarbisadmi  niadagur xsnarSi. Amitom mcena-

reebs sWirdebaT makroelementebis cota raodenoba (15-

20 kg/ha), magram isini  unda iyos  advilad SesaTvisebe-

li, kargad xsnad mdgomareobaSi. 

cnobilia, rom azotisa da kaliumis wyalxsnadi 

formebi, mwir niadagebSic ki yovelTvis aris meti Tu 

mcire odenobiT, niadagis Teslis CaTesvis siRrmeSi, 

xolo wyalxsnadi fosfatebi, noyier niadagebSic ki ar 

aris, amitom, superfosfatis mcire  doza (10 kg/ha P2O5) 

gansakuTrebiT efeqtiania dagrviswina an Tesviswina Se-

tanisas. yvela kulturebis qveS da  yvela tipis niada-

gebze. 

meore etapi – vegetatiuri masis  intensiuri zrdisa 

da ganviTarebis periodi, umetesoba kulturebisaTvis, 

damaxasiaTebelia pirvel rigSi, azotis intensiuri 

STanTqmiT, Semdeg ki – fosforisa  da kaliumis STan-

TqmiT. Kkaliumis moyvare kulturebisaTvis – mzesumzi-

ra, Warxali, kartofili, simindi – kaliumi  meore ad-

gilzea. am periodSi da momdevno periodSic, sasuqebi 
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ukve SeiZleba iyos sust mJavebSi – xsnad formaSi, mag-

ram mcenaris fesvTa sistemis axlos – mniSvnelovania 

sasuqebis CakeTebis siRrme. 

am periodSi sasuqebi SeiZleba Setanili iqmnas, ro-

gorc daTesvamde, ise daTesvis Semdeg – gamokvebis sa-

xiT, maT Soris makroelementebi da azoti rogorc fes-

vuri, ise fesvgareSe kvebis saxiT, xolo kaliumiani sa-

suqebi – mxolod fesvuri  gamokvebis saxiT. 

mesame etapi – msxmoiarobis, an reproduqciuli or-

ganoebis warmoqmnis periodi – umetesoba  kulturebi-

saTvis damaxasiaTebelia sakvebi elemetebis moxmarebis 

Semcireba - izrdeba  fosforisa da kaliumis moxmareba, 

xolo kaliumis moyvare mcenareebisaTvis – pirvel rig-

Si kaliumi, azotis moxmareba mcirdeba. am periodSi 

mimdinareobs adre STanTqmuli elementebis  intensiuri  

gadanawileba – foTlebidan  gadena TeslebTan (nayo-

febSi) gadasvla, aseve, ZirxvenebSi gadasvla. am dros, 

sasuqebis SesaTvisebeli elementebi axlos  unda iyos  

mcenareTa aqtiur SesaTvisebel  fesvebTan. 

sasoflo-sameurneo, mcenareebs gaaCniaT ra zrdisa 

da ganviTarebis erTnairo etapebi, arsebiTad  gansxvav-

debian erTmaneTisagan am etapebis xangrZlivobiT, da 

mTlianad savegetacio  periodis  xangrZlivobiT da ma-

Sasadame, sakvebi elemetebis moxmarebiT. cenareebi, rom-

lebsac gaaCnia moxmarebis mokle periodi, romelic 

mTavrdeba meore etapis bolos, unda gamoikvebos fos-

foriani, kaliumiani  da nawilobriv- azotiani sasuqe-

biT daTesvamde (dargvamde) an daTesvis (an dargvis) pe-

riodSi. Aazotis nawili unda SevitanoT gamokvebis sa-

xiT Semdeg, rom Tavidan aviciloT misi niadagidan Ca-

recxvis faqti. 

kulturebis umetesobas – kartofili, Warxali, si-

mindi,  bostneuli kulturebi, gaaCniaT sakvebi elemete-

bis  moxmarebis sam etapiani  periodi  da misi moxmare-
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bis maqsimumi emTxveva meore etaps. am kulturebisaTvis 

mizanSewonilia, garda Tesvamde da Tesvis periodSi sa-

suqebis Setanisa, Catardes damatebiTi gamokveba ufro 

moZravi sasuqebiT (azotiani, kaliumiani da mikrosasuqe-

bi). 

aris kulturebi (magaliTad pomidori), romlebsac 

sakvebi elemetebis  moxmareba gaWianurebuli aqvT  vege-

taciis bolomde – maqsimumi moxmarebisa mesame etapzea, 

maTTvis garda Tesvamde  da Tesvis  periodSi  sasuqe-

bis Setanisa (fosfori, kaliumi, nawilobriv azoti) au-

cilebelia gamokveba azotiT, azot-kaliumiT da mikro-

sasuqebiT, sasoflo-sameurneo kulturebi, sakvebi ele-

metebis moxmarebis gansxvavebuli dinamikis miuxedavad, 

maT iTviseben sxvadasxva SefardebiT. sakvebi elemete-

bis moxmarebis dinamika damokidebulia agreTve jiSebis  

momwifebis vadaze. adreula jiSebs aqvT mokle savege-

tacio periodi da intensiuri STanTqma sakvebi elemete-

bisa. amitom isini ufro momTxovni arian kvebis pirobe-

bisadmi, romlebic sasuqebs iReben Tesvamde da Tesvis  

periodSi. sagviano jiSebi piriqiT – maT vegetaciis uf-

ro grZeli periodi gaaCniaT, ris gamoc sasuqebi SeaqvT  

Tesvamde, Tesvis periodSi da Semdgom vegetaciis peri-

odSi  1-2- jer gamokvebis CatarebiT. 

amrigad, sasuqebis saerTo  dozebisa da Sefardebis, 

agreTve sakvebi elemetebis balansis  gasaangariSeblad 

saWiroa  gvqondes  monacemebi sakvebi elemetebis dana-

xarjebisa mosavlis (produqciis) erTeulze, xolo  sa-

suqebis sworad gasanawileblad – Tesvamde, Tesvis 

dros  da Semdgom vegetaciis periodSi, saWiroa gvqon-

des monacemebi am elementebis  moxmarebisa vegetaciis 

periodSi. 

aseTi monacemebis Cveulebriv, gaaCniaT zonalur  

samecniero-kvleviT dawesebulebebs. maTi arqonis Sem-

TxvevaSi, isini unda gavsazRvroT, risTvisac iReben  
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plantaciidan ZiriTad produiqcias (mosavals). analize-

bis Sedegebisa da mosavlianobis monacemebis mixedviT, 

ganisazRvreba, gaiangariSeba sakvebi elemetebis dana-

xarjebi da gamotana produqciis erTeulze. savegeta-

cio periodis ganmavlobaSi Catarebuli aseTi gansazR-

vrbebi, mogvcems  dazustebul monacemebs sakvebi eleme-

tebis moxmarebis Sesaxeb. 

amrigad, sakvebi elemetebis moxmarebis aRricxva sa-

Sualebas gvaZlevs davadginoT da gamoviyenoT sasuqe-

bis dozebi, urTierTSefardeba  da formebi da xerxebi. 

sasuqebis efeqtianoba damokidebulia agreTve garemos 

konkretul pirobebze, romlebic SeiZleba gavaerTianoT 

sam ZiriTad jgufSi: 

niadagur – klimaturi  

agroteqnikuri; 

sasuqebis raodenoba da xarisxi. 

 

 

 

7.2. niadagur – klimaturi pirobebi 
 

niadaguri pirobebi. niadagis warmoqmna,  rogorc  

cnobilia, ganpirobebulia  qaniT, klimatiT, reliefiT, 

cocxali organizmebiT, xnovanebiT da adamianis sawar-

moo zemoqmedebiT konkretul  teritoriebze, am pirobe-

bis gavleniT Setanil sasuqebze, Zalian didia. yovel-

gvari sasuqebis maqsimaluri efeqtianoba  vlindeba Ra-

rib niadagebze. ufro noyieri da gakulturebuli nia-

dagebis pirobebSi  malimitirebeli  faqtoris rolSi 

gamodis klimaturi da sxva faqtorebi. amitom rogorc  

wesi, sasuqebis efeqtianoba ufro dabalia. azotiani sa-

suqebi ufro efeqturia niadagebze, romelTa teniT uz-

runvelyofa sakamrisia. fosforiani sasuqebi ufro 
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efeqturia  arasakmarisi datenianebis niadagebSi. kaliu-

miani sasuqebi ufro efeqturia  torfian niadagebze.  

granulometruli Sedgenilobis mixedviT, yvela ti-

pis msubuq niadagebze, rogorc wesi, izrdeba azotiani, 

kaliumiani  da mikrosasuqebis  efeqtianoba, xolo mZime  

meqanikuri  Sedgenilobis  niadagebze – fosforiani sa-

suqebis efeqtianoba. pirvel SemTxvevaSi es aixsneba  

elementebis ufro advili  gamorecxviT niadagidan, xo-

lo meore SemTxvevaSi – fosforis Zneladxsnad forma-

Si gadasvliT.  

niadagebis arasasurveli reaqciis  pirobebSi (mJave 

an mlaSe) unda gaviTvaliswinoT maTdami mcenareTa da-

mokidebuleba, am SemTxvevaSi  ganisazRvreba qimiuri  

melioraciis saWiroeba da saWiro dozebi – neitrali-

zaciis SemTxvevaSi izrdeba yvela saxis sasuqebis  

efeqtianoba  da aRwevs  maqsimums  niadagis  neitralu-

ri  reaqciis pirobebSi. yvela saxis sasuqebis  efeqtia-

noba mcirdeba niadagis yvela tipis niadagebze, maTi Se-

saTvisebeli sakvebi elementebis Semcvelobis zrdis  

kvalobaze. 

niadagis SedarebiTi  maCveneblebis  mixedviT, axde-

nen rekomendirebuli sasuqebis dozebis koreqtirebas. 

yvela kulturebisaTvis. Sesworebuli dozebi uzrun-

velyofen mosavlianobis gadidebas da niadagebSi   sak-

vebi elementebis regulirebas. 

niadagSi sakvebi elementebis SesaTvisebel formaSi  

Semcvelobis absoluturi maCveneblebis (mg/kg) gadaian-

gariSeba kg/ha-Si (saxnavi fenis masa 1 heqtarze – 3 mi-

lioni kg-ia) 3-ze gamravlebiT da gamoianfgariSeba Se-

sabamisi sakvebi elementebis gamoyenebis koeficients 

Semdegi  

s.e.k.= 100
3

XBo
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sadac: Bo aris sakvebi elementis  sameurneo gamota-

na sakontrolo variantidan (usasuqo) + kg/ha-Si; 3 – 

moZravi elementebis  maragebi – kg/ha-Si; 100- procenteb-

Si gamosaxatavad. 

klimaturi pirobebi: - mcenaris ganaTebis done da 

xangrZlivoba, haeris da  niadagis temperatura  da te-

nianoba, gansazRvraven  sasuqebis efeqtianobas, rac me-

tia sinaTlis dRis xangrZlivoba, miT ufro meti orga-

nuli nivTierebebis sinTezireba xdeba da miT ufro met 

azots  aiTviseben  mcenareebi. 

sinaTlis moqmedeba mcenareze aisaxeba, aramarto 

fotosinTezze, aramed transpiraciazec. haeris teniano-

bis gadidebiT izrdeba mcenaris gamZleoba sakvebi xsna-

rebis  koncentraciis  gadidebisadmi. 

niadagis  temperatura gansazRvravs sakvebi elemen-

tebis transformaciis  tempebs masSi  da maTi  SeTvise-

bas mcenareTa mier. 8-100C temperaturaze mcirdeba SeT-

viseba, gadaadgileba da nivTierebaTa cvlaSi CarTva 

azotisa da fosforis, xolo 5-60C –ze fesvebis mier am 
elementebis SeTviseba mkveTrad mcirdeba. 10-250C tempe-
raturaze izrdeba elementebis  mobiliozacia niadagSi  

da maTi  SeTviseba mcenareTa mier. 

aseve didi mniSvneloba aqvs niadagis tenianobas. 

igi unda iyos optimalur farglebSi. efeqtianobis  uk-

marisobis dros mcirdeba sakvebi elementebis xsnadoba 

da  transformacia, SeTviseba mcenareTa mier. tenioano-

bis siWarbis  dros  izrdeba  sakvebi elementebis nia-

dagidan gamorecxvis saSiSroeba, gansakuTrebiT elemen-

tebis wyalxsnad formaSi arsebobisas niadagSi. wylis  

reJimis regulireba  morwyvebis CatarebiT da Warbteni-

ani niadagebis  daSrobiT- farTobidan zedmeti wylis 

gayvaniT, iqmneba pirobebi sasuqebis efeqtianobis gadi-

debisaTvis da elementebis niadagSi damagrebisaTvis. 
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calkeuli saxeebis sasuqebis efeqtianoba, amindis  

pirobebis gavleniT,  did farglebSi meryeobs – azoti-

ani sasuqebis 50 %-mde, kaliumiani  sasuqebi – 75 %-mde. 

sasuqebis  mecnierulad  dasabuTebuli gamoyeneba, mniS-

vnelovnad amcirebs  maT  danakargebs  amindis  pirobe-

bisagan  damokidebulebiT. 

 

 

 

7.3. agroteqnikuri pirobebi 
    

niadagis damuSaveba, sasuqebisa da meliorantebis 

Setanis vadebi da xerxebi, Teslebis  CaTesvis  wesebi, 

mavneblebTan, daavadebebTan da sarevelebTan brZola, 

kulturebis saxeobebi da jiSebi, maTi monacvleoba -  

yvela  es agroteqnikuri faqtorebi arsebiT  gavlenas  

axdenen  niadagebis  wylovan- haerovan, temperaturuli 

da kvebis reJimze, maSasadame sasuqebis efeqtianobaze. 

niadagis damuSavebis  sxvadasxva xerxebis  gamoyene-

bisas, sasuqebi  saxnav fenaSi  erTnairad ar  nawilde-

ba, xolo damuSavebis erTi  da igive xerxis gamoyenebi-

sas ki sasuqebis  Tanabari ganawileba gamowveulia nia-

dagis fizikur TvisebebT. 

sasuqebis  gamoyenebis yvelaze  maRali efeqturoba 

miiRweva sasuqebis lokaluri Setanisas. Cveulebriv  

mZime niadagebSi 8-10 sm  siRrmeze da msubuq niadagebSi 

12-15 sm siRrmeze. 

sasuqebis efeqtianoba izrdeba arasakmao dateniane-

bis  pirobebSi maTi ufro Rrmad SetaniT, maTi efeqtia-

noba  damokidebulia agreTve, Setanili sasuqebis  saxe-

obisa da formis  mixedviT. sasuqebis CakeTebis siRrme, 

pirvel rigSi, mniSvnelovania  organuli sasuqebisa da  

fosforiani sasuqebisaTvis, Semdeg ki – kaliumiani, 

azotiani da mikrosasuqebisaTvis. 
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sakmao datenianebis  pirobebSi, organuli sasuqebis, 

fosforiani da kaliumiani sasuqebis efeqtianoba iz-

rdeba mxolod saxnavi fenis siRrmeSi Setanisas. am nia-

dagebis  ufro Rrma  damuSavebisas sasuqebis efeqtia-

noba  mcirdeba, radgan  isini  gansxvavdebian niadagis  

didi  moculobiT. sasuqebis efeqtianoba damokidebu-

lia agreTve niadagis ZiriTadi  damuSavebis  Catarebis  

droze,  gansakuTrebiT azotiani sasuqebis Setanisas. 

Teslebis CaTesvis (dargvis) vadebi mniSvnelovan  

gavlenas  axdenen  sasuqebis efeqtianobaze. gakulture-

buli noyier niadagebze, 1 – dRiT Tesvis dagvianeba iw-

vevs – 0,1- 0,15 t/ha-ze. es gansakuTrebiT  igrZnoba sam-

xreTis raionebSi. 

sasuqebis efeqtianoba damokidebulia mcenareTa  

kvebis areze da Teslebis xarisxze. aseve mniSvnelova-

nia Tesvisa da dargvis samuSaoebis Catarebis xarisxi, 

movliTi  samuSaoebis droulad da xarisxianad Catare-

ba da mosavlis aReba. Ddidi mniSvneloba aqvs Teslebis 

xarisxs, mcenareTa dacvas mavneblebisa da avadmyofobe-

bisagan. sarevelebTan  brZola umniSvnelovanesi faqto-

ria sasuqebis efeqtianobaSi, radgan isini arTmeven  

kulturul mcenareebs sasuqis elementebis nawils. her-

bicidebis gamoyenebam didi efeqti moitana Tavis droze, 

magram miuxedavad  maTi dozebisa da xerxebis SerCevi-

sa, isini  cudad moqmedeben niadagis biologiur aqti-

vobaze da isini TandaTanobiT gadian moxmarebidan, amis 

gamo rCeba sarevelebTan brZolis meqanikuri  da bio-

logiuri  meTodi. 

niadagisa da kulturebis wyliT uzrunvelyofa, Zi-

riTadi faqtoria sasuqebis efeqtianobis gamosavlenad. 

Aarasakmao datenianebisa da mSrali klimatis pirobeb-

Si, sasuqebis efeqtianoba mcirdeba. 
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7.4 mineraluri sasuqebis gamoyenebis teqnika 

da normebis dadgenis gaangariSebiTi  

meTodebi 
M 

mineraluri sasuqebis efeqturoba sxvadasxva piro-

bebTan erTad didad aris damokidebuli TviT mis xa-

risxze, romelsac gansazRvravs Senaxvis pirobebi. sasu-

qebis umetesoba wyalSi xsnadia da niadagidan miRebuli 

tenis Sedegad ibelteba, ris gamoc maTi Setanis dros 

saWiroa damatebiTi Sromis Catareba sasuqebis dasaSle-

lad. Senaxvis pirobebis mixedviT mineraluri sasuqebi 

samgvaria: 

1. arahigroskopuli sasuqebi, romlebic Senaxvisad-

mi nakleb moTxovnilebas iCens. maT miekuTvneba: kiris 

fqvili, Tomasis wida, fosforitis fqvili da nacari; 

2. Senaxvis pirobebisadmi ufro meti moTxovnilebis 

mqone naklebad higroskopuli sasuqebi: amoniumis sul-

fati, precipitati, kalciumis cianamidi, amofosi da su-

perfosfati; 

3. maRali higroskopuli sasuqebi-moiTxoven Senax-

vis gansakuTrebul pirobebs, aseTi sasuqebia: amoniumis 

gvarjila, kalciumis gvarjila, Sardovana. 

imisaTvis, rom mineralurma sasuqebma ar dakargos 

Tavisi Rirseba, saWiroa  maTi Senaxva specialurad 

mowyobil sawyobebSi, romelic sasuqebis momaragebis 

sistemaSi aris sami tipis: 

1. sabaziso sawyobebi, romelTa moculoba 5-10 aTas 

tonas udris; 

2. sarkinigzo sawyobebi 500-1000 tona  tevadobiT; 

3. Sidasameurneo sawyobebi, romelTa moculoba 500 

tonas aRwevs. 

es ukanaskneli SeiZleba iyos ori saxis: 1. Sidasame-

urneo centraluri sawyobi, romelic glexuri meurneo-

bis an fermerebis sameurneo Senobebis teritoriaze 
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igeba da 2. mindvris sawyobebi, sasuqebis gamoyenebis ad-

gilas aSenebuli, romelic Zalze martivi tipisaa.  

Tu sasoflo sameurneo mindorze erTdroulad Se-

dis ramdenime sasuqi, maSin muSaxelis ekonomiis mizniT 

axdenen maT Serevas, Tu es SesaZlebelia da ise SeaqvT 

niadagSi. dReisaTvis sasuqebis gamoyenebis sistemaSi 

arCeven urTierTSerevis sam semTxvevas: 

a) sasuqebis Sereva winaswar didi xniT adre;  

b)  sasuqebis Sereva niadagSi Setanis win; 
g) sasuqebis urTierTSerevis dauSvebloba. 

sasuqebis sxvadasxva saxeobebis Serevisas unda ga-

viTvaliswinoT Semdegi; dRes arsebuli mineraluri sa-

suqebidan SeiZleba airios: 

1. Amoniumis sulfati-superfosfatTan niadagSi Se-

tanamde didi xniT adre. Tu am SemTxvevaSi warmoiqmneba 

magari masa saWiroa is winaswar daifxvnas. amitom um-

jobesia maTi Sereva Setanis win, radgan Tavidan iqneba 

acilebuli narevis dafxvna; 

2. sulfatamoniumi-silvinitTan, qlorkaliumTan da 

kaliumis sulfatTan winaswar, didi xniT adre; 

3. fosforitis fqvili-silvinitTan, qlorkaliumTan 

da kaliumis sulfatTan; 

4. sulfatnitratamoniumis-amoniumis gvarjilasTan 

mxolod niadagSi Setanis win; 

5. superfosfatisa da silvinitisa, qloekaliumisa 

da kaliumis sulfatisa niadagSi Setanis win, radgan 

maTi didi xniT adre Sereva iwvevs narevis azelvas da 

misi Setanis gaZnelebas. 

Aarsebuli mineraluri sasuqebidan dauSvebelia er-

TmaneTSi areva: 

1. NH4NO3–isa da sulfatnitratamoniumisa-super-

fosfatTan vinaidan narevi izileba da Zneli xdeba nak-

veTze misi mobneva; 
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2. CaCN2-isa – superfosfatTan. am dros pirvelis 

moqmedebiT meoris xsnadoba mcirdeba, xolo TviT cia-

namidSi warmoiqmneba mcenarisaTvis momwamvleli Senaer-

Ti-cianmJava; 

3. CO(NH2)2-isa-superfosfatTan.Aam dros narevis fi-
zikuri Tvisebebi uaresdeba; 

4. kiris Semcveli sasuqebisa-nakelTan, vinaidan ki-

ri iwvevs nakelidan amiakis dakargvas. 

sasuqebis Sereva SeiZleba moxdes qarxanaSi an meur-

neobaSi sasuqebis Semrevi manqanebiT. sasuqebis efeqtu-

roba yvela aRniSnul pirobebTan erTad ganisazRvreba 

niadagSi Setanis wesebiTac: arCeven  maTi Setanis or 

ZiriTad wess: 1. mTel farTobze mofantviT da 2. Aadgi-

lobrivi SetaniT. 

sasuqebis adgilobrivi Setanis mizania: 1. Ddaaxloe-

ba sasuqebis mcenaris fesvTa sistemasTan riTac umjo-

besdeba kvebis pirobebi; 2. sasuqebis Sexebis zedapiris 

SemcirebaniadagTan.  

sasuqebis SetanaSi droisa da daniSnulebis mixed-

viT arCeven: 1. ZiriTad ganoyierebas xvnis win; 2. Tesvis-

winas; 3. Tesvis dros ganoyierebas da 4. ga- 

mokvebas e.i. sasuqebis Setanas mcenaris vegetaciis 

periodSi. 

sasuqebis Setana niadagSi xdeba, rogorc xeliT, ise 

specialuri manqanebiT. dReisaTvis did farTobebze sa-

suqebis Setana warmoebs TviTmfrinaviT. Aam wesiT Ziri-

Tadad SeaqvT sasuqebi siTxis saxiT fesvgareSe gamokve-

bisaTvis.  

mineraluri sasuqebis normis dadgena gegmiuri mo-

savlisaTvis (elementuri balansis meTodi). am meTodis 

safuZvelia mcenaris mier ZiriTadi da Tanamgzavri mo-

savlis erTeuliT (10 an 100 c/ha) niadagidan sakvebi niv-

Tierebebis gamotana (xelmZRvaneloben sacnobaro mona-

cemebiT); mcenaris mier niadagis, sasuqis an mcenareuli 
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anarCenebis (fesvi, wamonazardi da sxv. anarCeni)  sakve-

bi nivTierebebis gamoyenebis koeficienti. gegmiuri mo-

savlis misaRebad sakvebi elementebis maragis Sevseba 

niadagSi xdeba organuli da mineraluri sasuqebis Se-

taniT. 

sasuqis normis gaangariSebisaTvis saWiroa saorien-

tacio koefi-cientis codna da sasuqis Semdgomi moqme-

deba. advilad- hidrolizebadi naerTebidan azotis ga-

moyenebis koeficienti udris 0,2 anu 20%. 

mcenaris mier  niadagidan sakvebi nivTierebis gamo-

yenebis koeficienti cvalebadobs mcenaris biologiuri 

Taviseburebis, niadagis tipisa da niadagSi nivTiereba-

Ta gansazRvris meTodebis mixedviT. sasuqis normis 

dadgenisaTvis maTi gaTvaliswineba aucilebelia. 

ganvixiloT elementuri balansis meTodi konkre-

tul magaliTze. 

am magaliTis amoxsnisTvis saWiroa Semdegi monace-

mebi; 

1. gegmiuri mosavali, c/ha; 

2. niadagis tipi da meqanikuri Sedgeniloba; 

3. kartogramis monacemebi (Sedgenili ori wlis pe-

riodSi), niadagSi moZravi P2O5 da gacvliTi K2O  Semcve-
loba, mg/100 g niadagze, gansazRvris meTodi; 

4. niadagSi Sesatani gegmiT gaTvaliswinebuli orga-

nuli sasuqebis raodenoba, t/ha; 

5. organul sasuqebSi N, P2O5 –isa da K2O-s Semcvelo-

ba, %;  

6. Teslbrunvis rgoli, romelSic gaTvaliswinebu-

lia gegmiuri mosavlis miReba; 

7. TeslbrunvaSi calkeuli kulturebis gasanoyie-

reblad gamoynebuli mineraluri sasuqebis (NPK) raode-
noba, kg/ha; 
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8. TeslbrunvaSi mravalwliani balaxebis yovel-

wliuri mosavali (Tiva), c/ha. 

davuSvaT dadgenili gvaqvs 50 c simindis marcvlisa 

da Tanamgzavri mosavlis  (Cala) miReba. niadagi saSua-

lo Tixnaria, moZravi P2O5-is Semcveloba masSi Seadgens 

5-7 mg, xolo gacvliTi K2O-6-8 mg/100 g 
c x r i l i 7.4.1. 

mcenareTa mier niadagisa da sasuqis sakvebi nivTierebis 

gamoyenebis koeficienti (% kordian-eweri da tyis ruxi 

niadagebisaTvis) 

kultura 

niadagidan 

(nivTiere-

bis saSua-

lo da meti 

Semcvelo-

bis dros*)

mineraluri sasu-

qebidan – I wels

organuli 

sasuqebidan I 

wels 

P2O5 K2O N P2O5
** K2O N P2O5 K2O 

marcvlovnebi, erTwli-

a-ni da mravalwliani 

balaxebi  
5 10 50-60 15-25 40-50 20 20 40-50 

saToxni kulturebi –

kartofili, Zirxvenebi, 

sasilose mcenareebi 

5 20 60-70 20-25 50-70 20-25 30 50-60 

kombosto 
5 20 60-70 20 

60-

70 
20-25 30 60 

seli 
3 5 30-40 10-15 30-40 - - - 

stafilo, sakvebi War-

xali, pomidori 5 10 50-60 15-20 50-60 20 20 50 

kitri 
3 5 30-40 10-15 30-40 15-20 20 30 

                                                 
* sakvebi elementebiT niadagis dabali uzrunvelyofis koefici-

enti 1,5-2-jer izrdeba 
** sasuqebis mwkrivSi Setanisas superfosfatidan gamoiyeneba 60% 

P2O5 
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niadagze-onianis meTodiT. nkveTze gegmiT gaTvalis-

winebulia 20 t/ha organuli sasuqis Setana, romelic 

Seicavs:  N-0,5;   P2O5-0,25 da K2O-0,6  %. 
simindis gegmiuri mosavlisaTvis am monacemebze day-

rdnobiT xdeba mineraluri sasuqebis normis dadgena.  

cnobilia, rom 10 c simindis marcvals, CalasTan 

erTad, niadagidan gamoaqvs: azoti - 34, fosfori - 12 da 

kaliumi - 37 kg. am sacnobaro masalebze  dayrdnobiT 50 

c/ha  simindis  mosavali  (CalasTan  erTad) niadagidan 

gamoitans: N-170, P2O5-60 da K2O-185  kg. praqtikaSi fosfo-
riani da kaliumiani  sasuqebis Semdgomqmedeba iangari-

Seba ara umetes ori wliT, azotiani sasuqebisa-erTi 

wliT. organuli sasuqebisa da parkosani mcenareebis 

anarCenebis azotis Semdgomqmedeba, yvela SemTxvevaSi, 

aucileblad unda viangariSoT pirveli wlis moqmede-

bis mixedviT, radganac kartogramas niadagSi azotis 

moZravi naerTebis Semcvelobaze ar adgenen.  

mocemul magaliTSi simindi iTeseba, samyurasa da 

timoTelas narevis gamoyenebis Semdeg, xolo Tivis sa-

erTo mosavali or weliwadSi Seadgens 8 t/ha (40X2). 

dadgenilia rom erTi t niadagSi tovebs anarCenebis 

azots 10-15 kg/ha. aqedan gamomdinare, mravalwliani ba-

laxebis anarCenebiT, mocemul SemTxvevaSi, niadagSi 

darCeba daaxloebiT 120 kg/ha azoti. balaxebis Semdeg, 

siminds SeuZlia SeiTvisos mcenareuli anarCenebis azo-

tis daaxloeboT 25 % anu 30 kg/ha.  

mcenaris mier niadagidan sakvebi nivTierebis gamoye-

neba Semdegnairad ganisazRvreba. davuSvaT, kartogramis 

mixedviT niadagi Seicavs saSualod 6 kg P2O5  da 7 mg K2O 
100 g niadagze. Sesabamisad  1 ha  farTobis saxnav fena-

Si iqneba: P2O5  180  (6X30)  da K2O  210  (7X30) kg/ha. siminds 
SeuZlia niadagidan gamoiyenos moZravi fosforis  da-

axloebiT 5% anu 9 kg da gacvliTi kaliumis  10% anu 
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21 kg (cxr.7.4.1.). Znelia mcenaris mier niadagidan azotis 

gamoyenebis gnsazRvra. es SeiZleba ori xerxiT amoix-

snas. 

pirveli xerxi – azotis gamotanis gansazRvra nia-

dagSi azotis Semdeg pirvel minimumSi myofi elementis 

mixedviT. magaliTad, saSualo Tixnar, kordian-ewer 

pirvel minimumSia azoti, meore minimumSi, rogorc wesi, 

fosfori imyofeba. mcenaris mier fosfori gamoiyeneba 9 

kg, mas SeuZlia uzrunvelyos 7-8 c/ha simindis mosavlis 

miReba (1 c simindis CalasTan erTad gamoaqvs 11,2 kg 

P2O5). Tu niadagi qviSa an qviSnaria, meore minimumSi, 

rogorc wesi, kaliumi iqneba. am SemTxvevaSi mosavlis 

SesaZlebeli raodenoba kaliumis mixedviT unda dadgin-

des, Sesabamisad, azotis gamotanac am elementis mixed-

viT unda ganisazRvros. 

meore xerxi – niadagSi azotis adviladhidrolize-

badi naerTebidan mcenaris mier gamoyenebuli azotis 

gansazRvriT. niadagSi azotis adviladhidrolizebadi 

naerTebis Semcvelobis Sesaxeb agroqimiuri analizis 

monacemebi Tu ar gagvaCnia, maSin SeiZleba Semdegi maC-

veneblebiT vixemZRvaneloT. miCneulia, rom niadagSi 

azotis adviladhidrolizebadi naerTebis Siemcveloba 

nayofierebis Sesabamisad. igi saSualo nayofierebis ni-

adagSi Seadgens 4–6 mg, amaRlebuli nayofierebis niaa-

dagSi 6-8 mg, da maRali nayofierebisaSi 8-10 mg/100 g ni-

adagze. am magaliTSi 100 g niadagSi daaxloebiT 5 mg 

azotis adviladhidrolizebadi naerTebia. igi 1 ha sax-

nav fenaze Seadgens daaxloebiT 150 kg/ha (5X30) advi-

ladhidrolizebad azots. siminds SeuZlia niadagidan 

gamoiyenos daaxloebiT 20% anu 30 kg azoti advila 

dhidrolizebadi naerTebidan. simindisaTvis mineraluri 

sasuqebis wliuri normis gaangariSebis msvleloba Se-

iZleba Semdegi sqemiT: 
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# maCveneblebi* N P2O5 K2O 

1 

simindis marcvlis 20 c/ha

gegmiuri mosavliT  Tanam-

gzavr mosavalTan erTad sak-

vebi elementebis gamotana,

kg/ha 

170 60 185 

2 
adre Setanili N90P90K60 Sem-

dgomqmedeba, kg/ha. 
- 9 (10%) 12(20%) 

3 

niadagis sakvebi elementebis

ga-moyeneba (azotis hidroli-

zebadi naerTebi–5, moZravi

P2O5, gacvli-Ti  K2O-7 mg/100

g niadagze), kg/ha 

30(20%) 9(5%) 21(10%) 

4 

20 t/ha organuli sasuqis ga-

moyenebiT niadagSi Setanili

sakvebi elementebi kg/ha 

100 50 120 

5 

organuli sasuqebis Setanis

pirvel wels sakvebi elemen-

tebis gamoyenebasTan, kg/ha 

20(20%) 15(30%) 60(50%) 

6 

niadagSi Setanili mineralu-

ri sasuqebis sakvebi elemen-

tebi, kg/ha 

120 27 92 

7 

mineraluri sasuqebis Setanis

pirvel wels mcenaris mier

sakvebi elementebis gamoyene-

bis  koeficien-ti, % 

60 20 60 

8 

mcenaris mier sasuqis sakvebi

elemetebis gamoyenebis koefi-

cien-tis gaTvaliswinebiT Se-

satani sakvebi elementebi,

kg/ha 
200

60
100120

=

X

135
20

10027

=

X

155
60

10092

=

X

 

 G 

                                                 
* Tu simindi parkosani balaxebis Semdeg iTeseba, maSin yovel 

tona Tivis mosavalze mxedvelobaSi miiReba 10-15kg azotis 25%. 
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gaanariSebiTi normebi unda damrgvaldes 5 an 10  

kg-mde sizustiT. sakvebi  nivTierebebis normebi  minera-

luri  sasuqebis nidagSi Sesatanad unda gaangariSdes 

fizikur masaze. SeiZleba misi gadaangariSeba standar-

tul sasuqebzedac. 

fizikur masaze. am mizniT iyeneben formulas: 

   

f. m. =
b
100 X a

 

  sadac: a aris niadagSi Sesatani sakvebi elementis 

normaa. kg/ha an c/ha; 

b --- sakvebi elementis Semcveloba sasuqSi, %; 

100 --- mTlian masaze gadasaangariSebeli ricxvi. 

  vTqvaT, 200 kg/ha azoti gvinda SevitanoT amoniu-

mis gvarjilis saxiT, maSin es formula Semdeg saxes 

miiRebs:  

NH4NO3  f.m.=
34

100200X
 =588 kg an 5,9 c/ha;  

  an 135 kg P2O5_is Setanisas superfosfatis saxiT:  

Ca(HPO4)2 f.m.= 
20

100135X
=675 kg an 6,7 c/ha; 

     an 155 kg K2O_is Sesatanad qlorovani kaliumis 

saxiT: 

KCl f.m.= 
60

100155X
 = 258 kg an 2,6 c/ha. 

standartul sasuqze. standartad miRebulia; azoti-

ani sasuqebis – 20,5 %-iani amoniumis sulfati, fosfo-

rianisTvis – 18,7 %-iani superfosfati da kaliumiani-

saTvis – 41,6 %-iani kaliumis marili; sasuqebis stan-

dartul sasuqze gadaangariSeba Sendegnairad tardeba:  

azotiani sasuqebi = 
5,20
100200X

= 980 kg an 9,8 c/ha; 
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fosforiani sasuqebi = 
7,18
100135X

 = 720 kg an 7,2 c/ha;  

kaliumiani sasuqi = 
6,41
100155X

 = 370 kg an 3,7 c/ha. 

mineraluri sasuqebis normis gansazRvra gegmiuri 

namati mosavlis mixedviT.  am meTodis principi Semdeg-

Si  mdgomareobs: agroqimiuri cdebis monacemebis safuZ-

velze, garkveul niadagur da klimatur pirobebSi, un-

da vicodeT, kulturaTa mosavali usasuqo da organu-

li da mineraluri sasuqebiT gamoyenebul nikveTebze. 

maTi dapirispirebiT unda davadginoT namti mosavali. 

sasuqis normis koreqtireba xdeba niadagSi, sakvebi niv-

Tierebis moZravi formebis Semcirebis mixedviT, risTvi-

sac iyeneben Sesabamis Sesworebis  koeficients. ganvixi-

loT am meTodiT mineraluri  sasuqis normis gansazR-

vra zemoT aRweril magaliTze. 

simindis marcvlis mosavali gaunoyierebel nakveT-

ze Seadgens 10 c/ha, ganoyierebulze 40 c/ha, namati mosa-

vali tolia 40_10=30 c/ha. igi Seadgens gegmiur namat 

mosavals. sacnobaro monacemebiT viciT, rom 10 c simin-

dis Tanamgzavr mosavalTan erTad niadagidan gamoaqvs: 

azoti-34 kg, P2O5 – 12 kg, K2O - 37 kg. sasuqis normis dad-
gena xdeba am monacemebze dayrdnobiT, Semdegi sqemis 

mixedviT: 

# maCveneblebi N P2O5 K2O 

1 

sakvebi elementebis gamotana 30 

c/ha simindis marcvlisa da Ta-

namgzavri gegmiuri namati mmo-

savliT, kg/ha  

102 36 111 

2 
adre Setanili N90P90K60 Semdgom-

qmedeba, kg/ha. 
- 9(10%) 12(20%) 

3 

niadagSi Setanili 20 t/ha orga-

nuli sasuqidan mcenares mier 

pivel wels sakvebi elementebis 

gamoyeneba, kg/ha 

20(20%) 15(30%) 60(50%) 
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mineraluri sasuqebis normebis dadgena Teslbrun-

vaSi  sakvebi nivTierebis balansis normativebis gamoye-

nebiT. niadagSi sakvebi nivTierebis balansi Sedgeba 

ori nawilisagan; Semosavali da gasavali niwilebisa-

gan. balansis Semosavali niwili Sedgeba: sasuqis saxiT 

niadagSi Setanili  sakvebi nivTierebebis; Teslis Sed-

genilobaSi Semavali sakvebi nivTierebebisa da  atmos-

ferodan niadagSi moxvedrili sakvebi nivTierebebisagan, 

maT Soris koJris baqteriebisa da niadagSi Tavisuf-

lad mcxovrebi baqteriebis mier dagrovili azotisagan. 

balansis gasavali nawili moicavs: mosvlis mier niada-

gidan gamotanil sakveb nivTierebebs, romlebic ar ub-

rundeba niadags; niadagisa da sasuqis sakvbi nivTiere-

bebis danakargi gadarecxviT, CarecxviT (nitrifikaciis 

Semdeg) da aqrolebiT (denitrifikaciiT). 

arCeven sakvebi nivTierebis balansis or saxes: 

sruls, anu ekologiurs an biologiurs da gamartive-

buls, anu sameurneo balanss. 

sruli balansis SemTxvevaSi mxedvelobaSi miiReba 

niadagSi sakvebi nivTierebebis Semosavlisa da gasavlis 

yvela stadia. sameurneo balansis SemTxvevaSi mxedve-

lobaSi miiReba mxolod sakvebi elementebis is raode-

noba, romelic niadagSi Seitaneba sasuqebis saxiT daa-

zotis is raodenoba, romelsac niadagSi toveben parko-

4 

niadagSi Sesatani mineraluri

sasuqis sakvebi elementebis ga-

moyenebis koeficienti pirvel 

wels, %  

60 20 60 

5 

mineraluri sasuqis sakvebi ele-

mentebis norma mcenaris mier ma-

Ti gamoyenebis koeficientebis 

gaTvaliswinebiT, kg/ha 140
60

10081

=

X

60
20

10012

=

X

65
60

10039

=

X
 

6 

saasuqis normis koreqtireba nia-

dagis nayofierebis gaTvaliswi-

nebiT (cxr.80) 

140X1=140 60X1,5=90 65X1,3=80 
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sani mcenareebi; maTi dapirispireba mosavliT gamota-

nil sakveb nivTierebebTan da sasuqidan sakvebi elemen-

tebis SesaZlebel danakargebTan. sameurneo balansi sak-

vebi nivTierebebis Semosavlis sxva statiebs (naleqeb-

Tan erTad, TeslTan erTad,  atmosferos azotis fiqsa-

cia koJrisa da niadagSi Tavisuflad mcxovrebi baqte-

riebis mier) ar iTvaliswinebs. balansis es saxe gasa-

val nawilSi aseve ar iTvaliswinebs niadagis sakvebi 

nivTierebis danakargs. angariSisas mxedvelobaSi miiRe-

ba, rom isini Tanabaria. 

sakvebi nivTierebebis balansi SeiZleba iyos dadebi-

Ti, uaryofiTi, (deficituri) da udeficito (nulovani). 

dadebiTia balansi, roca niadagSi sakvebi elementebis 

Setana aRemateba mosavlliT maT gamotanas da niadagi-

dan da sasuqebidan sakvebi elementebis danakargs. defi-

cituri balansis  dros niadagidan mosavliT sakvebi 

nivTierebebis gamotana da niadagisa da sasuqebis sakve-

bi elementebis danakargebi aRemateba niadagSi Setanil 

sakveb nivTierebaTa raodenobas.  udeficito balansis 

dros sakvebi nivTierebis balansis elementebi – Semo-

savlisa da gasavlis nawilebi – tolia. 

TeslbrunvaSi sasuqis gamoyenebis sistemis damuSa-

vebisas da saerTod, soflis meurneobis praqtikaSi, iye-

neben sameurneo balanss. mas gamoxataven calkeuli sak-

vebi elementebis mimarT SefardebiT cifrebSi - %-obiT, 

mosavlis gamotanili raodenobidan, aseve absolituri 

maCveneblebiT – kg/ha. 

dinamikaSi balansis maCveneblbis cvlilebebs gamo-

xataven terminiT ,,balansis intensivobis cvlileba’’. 

sakvebi nivTierebebis Semosavlisa da gasavlis nawi-

lebi sakvebi nivTierebebis procentuli an wiladobrivi 

Sefardeba warmoadgens balansis struqturas. aRniSnu-

li meTodi TeslbrunvaSi safuZvlad udevs sakvebi niv-

Tierebebis balansi sruli rotaciisas.  
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sakvebi nivTierebebis sanimuSo normativebi kordian 

- ewer da tyis ruxi niadagebisaTvis mocemulia 7.4.2. 

cxrilSi. SeiZleba aseve gamoviyenoT mosavliT niadagi-

dan da sasuqebidan sakvebi nivTierebebis gamotanis koe-

ficienti.  

cxrili 7.4.2. 

TeslbrunvaSi sakvebi nivTierebebis balansis sani-

muSo normativebi, mosavlliT gamotanili sakvebi nivTi-

erebebis koeficienti, niadagSi sakvebi elementebis Sem-

cvelobasTan dakavSirebiT. 

 

SefardebiTi balansi gamoixateba %-obiT gamotani-

dan. zogjer mas Sevsebis an dabrunebis koeficients 

uwodeben da gamoxataven aTwiladiT. magaliTad, Tu ba-

lansis normativi (SefardebiTi balansi) azotis mimarT 

120%, xolo fosforis mimarT 200%-ia, maSin Sevseba an 

dabrunebis koefici- tze gadayvaniT isini toli iqneba 

1,2 da 2,0. 

                                                 
* niadagSi fosforis moZravi formebis SemcvelobasTan dakavSi-

rebiT. 

n
i
a
d
a
g
i
s
 
k
l
a
s
i
 

niaadagSi  

moZravi  

fosforisa da 

kaliumis  

Semcveloba 

TeslbrunvaSi Setani-

li sasuqebis sakvebi 

nivTierebebi (%, mosav-

liT gamotanilTan Se-

darebiT) 

niadagSi Setanili sa-

suqebidan mosavliT 

gamotanili sakvebi 

nivTierebebis koefici-

enti, % 

N* P2O5 K2O N P2O5 K2O 

1_2 
Zlier dabali 

da dabali 
120-130 200-250 130-150 85-75 50-40 80-65 

3 saSualo 120-130 170-200 110-130 85-75 65-50 90-80 

4 amaRlebuli 110-120 140-170 80-100 90-85 70-60 125-100 

5 maRali 100-110 100-140 60-80 100-90 100-70 170-125 

6 Zlier maRali 80-100 70-100 40-60 125-100 140-100 250-170 
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sakvebi nivTierebebis gamotanis koeficients zog-

jer sabalanso koeficientsac uwodeben. igi migvaniS-

nebs Tu niadagSi Setanili saasuqebis sakvebi elemente-

bis raodenobidan, ra nawils Seadgens (%-obiTi) mosav-

liT calkeulli sakvebi nivTierebebis gamotana. mas 

sazRvraven TeslbrunvaSi erTi rotaciis damTavrebisas, 

xolo iseT kulturebSi, sadac Teslbrunva ar aris – 

savegetacio wlis bolos. magaliTad, Tu es koeficien-

ti romelime sakvebi elementebis mimarT 100-is tolis, 

es imas niSnavs, rom niadagSi Setanili sasuqiT xdeba 

mosavliT gamotanili elementebis kompensireba. Tu igi 

100-ze metia an naklebia, es imaze migvaniSnebs, rom nia-

dagSi Setanili sasuqis sakvebi elementi Warbobs an 

ver aRadgens mosavliT gamotanili sakvebi elementebis 

raodenobas. 

balansis normativebis damuSavebisas (cxr. 7.4.2.) mi-

iCneven,  rom niadagis nayofierebis sawyisi donis Se-

narCunebisaTvis sakmarisia organuli da mineraluri sa-

suqebis saxiT moxdes misavliT gamotanili sakvebi ele-

mentebis niadagSi Setana – Semdegi raodenobiT: azoti 

– 120-130 %, P2O5 – 100 %    da   K2O – 100 % 
aRniSnul cxrilSi mocemuli balansis normative-

biT gaTvaliswinebulia niadagSi azotis Semcvelobis 

SenarCuneba saSulo an amaRlebul doneze, fosforisa--

maRal, kaliumisa-amaRlebul doneze. balansis maCveneb-

lebi da niadagidan misavliT sakvebi nivTierebebis re-

gulirebis saSulebas iZleva. igi SeiZleba  amaRldes 

an SeinarCunos sawyisi done. es meTodi agronoms saSu-

lebas aZlevs SemoqmedebiTad miudges miwis resursebis 

gamoyenebas. 
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cxrili 7.4.3. 

sasuqebis sakvebi elementebisa da parkosani  mcena-

reebbis azotis ganawilebis sanimuSo koeficienti (%) 

sasuqebis 

moqmedebis 

wlebi 

organuli sasu-

qebi 

mineralluri 

sasuqebi 
parkosani mcena-

reebis anarce-

nebis azoti N P2O5 K2O N P2O5 K2O

I 40 65 80 100 55 70 50 

II 40 25 20 - 30 30 30 

III 20 10 - - 15 - 20 

sul 100 100 100 100 100 100 100 
 

am SemTxvevaSi yuradgeba unda mieqces  sasuqis sak-

vebi nivTierebebis gamotanis ganawilebas  wlebis mi-

xedviT (cxr. 7.4.3.) 

es koeficienti  warmoebulia mosavliT  gamotani-

li sasuqis sakvebi nivTierebebidan 3 wlis jamSi cal-

keuli elementebis sidide 100-is tolia.  

ganvixiloT sasuqis normis gansazRvra. am meTodiT 

200 c/ha kartofilis  gegmiuri  mosavlis  misaRebad,  

TeslbrunvaSi:  qeri+ mravalwliani balaxi_I wels ga-

mosayenebeli, II wels gamosayenebeli_ saSemodgomo 

xorbali da kartofili (cxr. 7.4.4.)  

humusiT mdidar niadagSi, organuli da mineraluri 

sasuqbiT dabali vzrunvelyofis SemTxvevaSi aseve mSra-

li zonis pirobebSi, sdadac sasuqis efeqturoba daba-

lia, azotis, fosforisa da kaliumis balansi sxvagva-

ria.  
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mineraluri sasuqebis normis gansazRvris kompleq-

suri meTodi. es meTodi Semdeg maCveneblebs emyareba : 1. 

gegmiuri mosavlis sidide ; 2. niadagis sakvebi nivTiere-

bebiT uzrunvelyofa, aseve misi gakulturebis done 

(boniteti); 3. sasuqebze mindvris cdis  Sedegebi da mo-

winave meurneobebis sawarmoo gamocdileba; 4. gaangari-

SebiTi meTodebis gamoyeneba; 5. mindvris cdebis monace-

mebis i n t e r p o l i r e b a (sididis Sualeduri 

mniSvnellobebis povna, rodesac cnobilia am sididis 

zogierTi mniSvneloba) da e q s t r a p o l i r e b a 

(movlenis erT nawilze dakvirvebisas miRebuli daskvne-

bis gadatana mis sxva nawilze); 6. winamorbedi kultu-

rebis biologiuri Taviseburebebis nawilobrivi aR-

ricxva, zog SemTxvevaSi _ niadagis meqanikuri Sedgeni-

lobis dadgena. 

am sakiTxTa gaTvaliswinebiT, mineraluri sasuqebis 

normebi kordian_ewer niadagebisTvis rsfsr Crdilo_-

dasavleT raionebisTvis damuSavebulia soflis meurne-

obis Crdilo_dasavleTis samecniero_ kvleviTi insti-

tutis mier (cx. 7.4.5).  

mocemul magaliTSi, gegmiur 200 c/ha kartofilis 

mosavalze mineraluri sasuqebis norma 7.4.5. cxrilis 

mixedviT Seadgens: N70P70 K60 (20-30 t/ha nakelis Setani-

sas). koreqtirebis Semdeg sasuqis norma iqneba: N70  kg/ha 
(norma ar icvleba), P2O5-50  kg/ha (mxedvelobaSi miiReba 

Sesworebis koeficienti 30% 70 kg-dan, adre Setanili 

fosforiani sasuqis Semdegqmedebis gamo), K2O-60 kg/ha 

(norma ar icvleba, radganc adre Setanili kaliumiani 

sasuqebis Semdegi moqmedeba sustia). 

ganxiluli gaangariSebiTi da kompleqsuri meTode-

bi gviCvenebs, rom kartofillis gagmiuri mosavlis 200 

c/ha misaRebad mineraluri sasuqebis norma Seadgens: 

azotisaTvis_70_90, fosforisaTvis_45_50, kaliummisaT-

vis-60_140kg/ha. 
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sasuqis normis gansazRvris yvela meTodi saWiroebs 

SemoqmedebiT midgomas. dadgenili normis sizustis Se-

mowmeba saWiroa sakvebi elementebis balansiT.  amgvari  

midgoma  saSualebas  iZleva  vimsjeloT  mosavlis Se-

saZlebel doneze da niadagis nayofierebis cvlilebeb-

ze, aseve garemos gaWuWyianebisa da dacvaze. 

 rac Seexeba mravalwliani kulturebis mier sakvebi 

nivTierebebis gamotanas mocemulia cxril 7.4.6. saida-

nac Cans, rom igi gaZlierebulia yvavilobis fazaSi. Se-

modgomiTa da zamTarSi citrusebis mier yvela sakvebi 

nivTierebebis gamoyeneba mkveTrad ecema. 

cxrili 7.4.6. 

mravalwliani mcenareebis mier niadagidan sakvebi 

nivTierebebis gamotana (kg/ha, sxvadasxva wyaroebis 

mixedviT) 

kultura 
mosavali 

c/ha 
N P2O5 K2O CaO 

vaSli 615 67 18 72 73 

msxali 220 34 8 38 44 

qliavi 99 34 10 44 47 

tami 234 85 20 82 130 

komSi 210 52 17 65 74 

wiTeli mocxari 210 133 51 82 174 

Savi mocxari 73 63 25 34 94 

xurtkmeli 180 79 40 123 96 

marwyvi 108 156 35 184 _ 

Cais foToli 125 107 11 63 17 

mandarini _ nayofi 350 48 7 65 31 

limoni qarTuli _ nayofi 107 20 6 30 22 

limoni meieri _ nayofi 120 21 7 32 14 

forToxali vaSingtonnave-

li _nayofi 
280 59 17 55 27 

tungi _ nayofi 40 85 52 24 _ 
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kordiani eweri da tyis ruxi niadagebi, xexilovani 

da kenkrovani kulturebisaTvis  moZravi fosforisaa 

da kaliumis Semcvelobis mixedviT dajgufebulia Sem-

degnairad (cxr.7,4.7). 

moZravi magniumis Semcvelobis gradacia saSualod 

da mZime Tixnar niadagebze Seadgens: dabali<6, saSua-

lo_6_9, gadidebuli_9_12, maRali _12_15 da Zlier maRa-

li>15 mg 100 g niadagebze.  

 

cxrili 7.4.7. 

xexilovani da kenkrovani kulturebisaTvis  moZra-

vi fosforiTa da kaliumiT (mg 100 g niadagze) niadagis 

uzrunvelyofis indeqsebi 

 (ЦИНАО-sa da i. miCurinis saxeobis mebaReobis sa-
kavSiro samecniero_kvleviTi institutebis monacemebi). 

niadagSi moZravi 

P2O5 da K2O_s uzrun-

velyofis done 

kirsanovisa da 

Cirikovis me-

Todi 

maCiginis meTo-

di 

onianis meTo-

di 

0-20 sm 20-40 sm

 

0-20 sm

 

20-40 sm

 

0-20 sm 

 

20-40 sm 

 

dabali 

 

<8 

P2O5 
<4 

 

<2 

 

<1 

 

<20 

 

<11 

saSualo 8-12 4-6 2-3 1.1-1.6 20-30 11-16 

gadidebuli 12-16 6-8 3-4 1.7-2.2 30-40 17-22 

maRali 16-20 8-10 4-5 2.3-2.8 40-50 23-28 

Zlier maRali >20 
>10 

K2O 
>5 >2.8 >50 >28 

dabali <7 L<3 <15 <7 <9 <6 

saSualo 7-10 3-6 15-21 7-10 3-19 6-8 

gadidebuli 11-14 6-9 22-28 11-14 14-20 9-11 

maRali 15-18 9-12 29-35 15-18 21-25 12-14 

Zlier maRali >18 >12 >35 >18 >25 <14 
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baRebSi niadagis agroqimiuri gamokvleva 4_5 weli-

wadSi erTxel tardeba. maT safuZvelze Sedgenili ag-

roqimiuri kartograma warmoadgens sasuqebis racionu-

lad gamoyenebis safuZvels. 

baRebis gasanoyiereblad mineraluri sasuqebis nor-

mis gansazRvra SeiZleba gaangariSebiTi meTodiT, anda 

gamoiyeneba samecniero_kvleviTi institutebis mier re-

komendebuli samuSao normebi. am normaTa koreqtireba  

xdeba niadagSi sakvebi elementebis moZravi formebis 

Semcvelobis mixedviT. magaliTad, niadagSi sakvebi  

elementebis  dabali  an  Zlier dabali Semcvelobisas, 

Sesworebis koeficienti saSualo normis mimarT Sead-

gens 1,3_1,5_s, saSualo Semcvelobisas_ 1, gadidebuli 

Semcvelobis dros_0,75, maRali Semcvelobis pirobeb-

Si_0,5 da Zlier maRali Semcve;lobis dros_0,25. 

xexilovani da kenkrovani mcenareebis sakvebi nivTi-

erebebis mmoTxovnilebis dadgena SeiZleba foTlis ana-

liziT (cxr.7.4.7.). 

 

 

7.5. mravalwliani subtropikuli  

kulturebis ganoyierebis sistema 
 

ganoyierebis sitema-sasuqebis racionaluri gamoye-

nebis agronomiuli da organizaciuli RonisZiebaTa 

kompleqsia, romlis mizania niadagis nayofierebis 

zrda, sasoflo sameurneo kulturaTa mosavlianobis 

da produqciis xarisxis gaumjobeseba da Sromis nayo-

fierebis gazrda. 

sasuqebis gamoyenebis sistema doneebi moicaven cal-

keul meurneobebs, Teslbrunvebs da konkretul kultu-

rebs, romlebic mkacrad arian urTierT dakavSirebuli 

radganac iTvaliswineben organuli da mineraluri sa-

suqebis, qimiuri meliorantebis gamoyenebis optimizaci-
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as, romelic moicavs sasuqebisdasawyobebasa da Senaxvis 

pirobebs, organuli sasuqebis swor Senaxvas, sasuqebis  

da qimikatebis transportirebas.  

Gganoyierebis sistema unda iTvaliswinebdes calke-

ul meurneobaTa ganoyierebis sistemas, Teslbrunvebis 

ganoyierebis sistemas da calkeuli kulturebis ganoyi-

erebis sistemis detalebs sadac asaxuli iqneba sasof-

lo-sameurneo zonis niadagur-klimaturi Tavisebureba-

ni, niadagis nayofierebis done da calkeul nakveTebze 

ZiriTadi sakvebi elementebis SesaTvisebeli formebis 

Semcvelobis siWrele. TeslbrunvaSi calkeuli kultu-

rebis morigeobisa da calkeuli sasuqebis gamoyeneba 

winamorbedi kulturebis gaTvaliswinebiT. 

sasuqebis gamoyenebis ZiriTadi amocana mcenareebis 

kvebis optimizaciaa savegetacio periodis ganmavlobaSi, 

rac iTxovs mcenareTa sakvebi elementebisadmi moTxov-

nilebas da zrdis Taviseburebebs (miwiszeda da fesvTa 

sistemas)-amas gadamwyveti mniSvneloba aqvs sasuqebis 

Setanis da CakeTebis saxis SerCevisaTvis (CakeTebis siR-

rme, mobneviT Tu mwkrivSi Setana da a.S.). 

sasuqebis Setanis vadebisa da teqnikis ganxilvisas 

iTvaliswineben ZiriTadad (Tesvamde) sasqebis Setanas, 

Tesvisas Setanas da TesvisSemdgomi Setana. zog Sem-

TxvevaSi calke ganixileba gamokvebis Taviseburebani. 

Gganoyierebis sistemas optimizaciis meTodebi unda 

pasuxobdnen agronomiis, ekologiisa da ekonomikis  

moTxovnebs da iZleodes maqsimalur ukugebas. 

sasuqebis dozebis gaangariSeba dagegmili mosavlis 

misaRebad unda iTvaliswinebdes: 

- sakvebi elementebis gamotanis moculobas; 

- niadagSi sakvebi elementebis moZravi formebis 

Semcvelobas; 

- niadagidan sakvebi elementebis gamoyenebis koefi-

cients; 
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- sasuqebis sakvebi elementebis gamoyenebis koefici-

ents; 

- niadagSi sakvebi elementebis marags; 

- niadagis moculobiT masas. 

- niadagis damuSavebuli horizontes siRrmes (masa 

damuSavebuli fenis). 

D dozis gaangariSeba xdeba Semdegi formuliT 

 
 (g)- mosavaliT gamotanili sakvebi elementebis rao-

denoba; 

(re)- sakvebi elementebis moZravi formebis Semcve-

loba; 

(jn)- niadagis sakvebi elementebis gamoyenebis koe-

ficienti; 

(Ss)- sasuqis sakvebi elementebis gamoyenebis koefi-

cienti. 

sakvebi elementebis dozebis gaangariSeba mosavlis 

dagegmili namatis misaRebad: 

X-doza N, P2O5, K2O kg/ha 

            
Y-dagegmili mosavali; a-koeficienti; AA-sawyisi mosavali;  

B-sakvebi elementebis gamotana kg/ha; D-sakvebi elemente-

bis Semcveloba nakelSi kg/ha; Kx-sakvebi elementebis ga-

moyenebis koeficienti %; E-nakelis doza t/ha; mH-sakvebi 
elementebis Semcveloba nakelSi %; Kc-nakelidan sakvebi 
elementebis gamoyenebis koeficienti %. 

  

7.5.1. Cais kulturis ganoyiereba 
Cais kultura maradmwvane subtropikuli kulturaa, 

romlis moSenebis ZiriTadi mizania normaluri duyebis 

warmoqmna, xolo misgan amzadeben Cais mraval saxeobas. 
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Cais nasxlavi masalidan ki kofeins, xolo Teslidan 

zeTs, romelic gamoiyeneba mrewvelobaSi. 

Cais mcenare iviTarebs mZlavr fesvTa sistemas da 

niadagSi aRwevs ramdenime metrs, magram sakvebi nivTie-

rebebis SeTviseba ki xdeba ZiriTadad Semwovi fesvebiT 

da amitom sakvebi nivTierebebi unda iyos maTi gavrce-

lebis zonaSi 10-15 sm siRrmeze. tropikul qveynebSi Ca-

is buCqi mTeli wlis ganmavlobaSi iZleva foTlebs, 

xolo Cvens subtropikebSi misi vegetacia grZeldeba 7-8 

Tves. 

saqarTvelos subtropikul zonaSi Cais kultura 

gaSenebulia wiTelmiwa, yviTelmiwa, subtropikul ewer 

niadagebze. warmodgenili niadagebi xasiaTdebian daba-

li efeqturi nayofierebiT, ris gamoc Cais mcenare sa-

Wiroebs kvebis regulirebas. Cais buCqi ramodenime 

wlis ganmavlobaSi erTsa da imave nakveTzea gaSenebu-

li da aRaribebs mas. Tu ar Seivso mcenaris mier niada-

gidan  gamotanili sakvebi elementebi, gansakuTrebiT 

mcenaris im nawilis mier gamotanili, romelic aris sa-

saqonlo produqciaSi da  farTobze ukan ar brundeba. 

niadagidan sakvebi nivTierebebis gamotana mcenaris 

calkeuli organoebis mier aris sxvadasxva, aseve ic-

vleba asakisa da mosavlianobis mixedviT, razec arse-

bobs monacemebi v.p. canavasa da m.l. bziavas.  maT mier 

motanili monacemebi adastureben rom Cais mcenares nia-

dagidan yvelaze meti gamoaqvs azoti. mosavlis odeno-

bis mixedviT yovelwliuri gamotana heqtarze gadaanga-

riSebiT azotisa aris 316-338kg, P2O5-is 38-59, K2O-s 82-128, 

CaO- s 35-53, MgO- is, H -is 25 kg-is farglebSi meryeobs. 

calkeuli elementis gavlena Cais mcenareebis foT-

lis mosavlianobaze metad mniSvnelovania, romlis Se-

saxeb gamokvlevebi aqvT namCenkos, sadovskis, daraseli-

as, gabisonias da v. canavas. maTi monacemebidan naTlad 

Cans rom Cais gaSenebis pirvelive wlidan mkveTrad 
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mJRavndeba azotiani sasuqebis Setanis efeqti. azotis 

calmxrivi gamoyenebis SemTxvevaSi mosavali izrdeba 2-

jer usasuqo variantTan SedarebiT, xolo maqsimaluri 

efeqti miRebuli aqvT azotis fosforis da kaliumis 

Setanis SemTxvevaSi. Semdgom wlebSi marto azotis Se-

taniT mosavlianoba Cais foTlisa ar izrdeba, xolo 

azot-fosforiani, azot-fosforian-kaliumiani sasuqebis 

efeqturoba izrdeba15 wlisa da meti asakis plantacieb-

Si. 

tenian subtropikebis pirobebSi didi mniSvneloba 

aqvs mineraluri sasuqebis iseTi formebis SerCevas ro-

melic minimumade daiyvans  araproduqtiul danakargebs 

gamorecxviT. mecnieruli gamokvlevebiT dadginda rom 

xangrZlivad ganoyierebuli Cais plantaciebSi  sulfa-

tamoniumi, amoniumis gvarjila da Sardovana erTnair 

maRal efeqts  iZleva da aRwevs 63-77%-s fonTan Seda-

rebiT. aqve isic unda aRiniSnos, rom Sardovanas er-

Tgvari upiratesoba SeiniSneba bolo rva wlis ganmav-

lobaSi da aRwevs 63 %-s, rasac amtkicebs is, rom sasu-

qi Secavs azots 46% da niadagis mJavianobaze axdens 

gavlenas da cxadia misi upiratesoba amiT unda iyos 

gamowveuli. 

rac Seexeba Cais foTlis mosavlianobaze azotiani 

sasuqebis dozebis gavlenas SeiZleba moviyvanoY sxva-

dasxva  regionSi Catarebuli kvlevis Sedegebi xsvadas-

xva mecnierebis mier (canava, gabisonia, TeniiSvili da 

kaWarava). aRniSnuli  sasuqebis dozebis efeqturoba ic-

vleba niadagur-klimaturi pirobebis mixedviT kargad 

drenirebul niadagebze da maRalproduqtiul planta-

ciebSi mniSvnelovani efeqtia miRebuli  azotis maRal 

dozebze, kerZod 300kg/ha-ze meti azotis Setana uzrun-

velyofs 10-12 tona Cais foTlis mosavlis miRebas. 

azotiani sasuqebis Setanis xerxebidan upiratesoba 

aqvs mis erTdroul Setanas, radgan wiladobrivi Seta-
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nis variantebze ar aris miRebuli maRali efeqti er-

TjeraddTan SedarebiT. 

azotiani sasuqebis Setanis saukeTeso vadad iTvle-

ba mart-aprilis pirveli naxevari, gvian Setanili azo-

tiani sasuqebi amcirebs Cais foTlis mosavals. 

fosfori miekuTvneba Cais plantaciis ganoyierebis 

meore minimumis elements. azotiani sasuqebis xangrZli-

vi calmxrivi gamoyenebis SemTxvevaSi vlindeba Cais mce-

nareze fosforis ukmarisobis garegnuli niSnebi - foT-

lebi specifikur mura mwvane Seferilobas Rebulobs. 

fosforiani sasuqebis formebis SerCevisas mraval-

wliani gamokvlevebis safuZvelze SeiniSna, rom Cais 

plantaciis gaSenebis pirvel wlebSi ukeTes Sedegs iZ-

leva martivi superfosfati. formebis efeqturoba mniS-

vnelovnad izrdeba Semdgom moqmedebis periodSi, gansa-

kuTrebiT am mxriv aRsaniSnavia fosforitis fqvilsa 

da Tomasis widas moqmedeba. radgan niadagSi iqmneba 

mJave are da am areSi aRniSnuli sasuqi advilad ixsne-

ba da kalciumiani fosfati aRar gadadis  mcenarisaT-

vis SeuTvisebel formaSi. yovelive am sakiTxze naTel 

warmodgenas gvaZlevs o. onianis, g. uruSaZis, T. burWu-

laZis da e. gobroniZis monacemebi, romelTa SedegebiT 

am sasuqebma ha-ze mosavali mogvca 4-4,5 tona Cais nedli 

foToli. 

fosforiani sasuqebis dozebi ufro maRal mosa-

vals iZleva anaseulis wiTelmiwebsa da zugdidis sub-

tropikul ewerebze, vidre gaewerebul yviTelmiwa da 

yomral niadagebze, rac gamowveulia pirveli ori tipis 

niadagis maRali STanTqmiTi unarianobis gamo. fosfo-

riani sasuqebis niadagSi Setanis aucilebloba unda ga-

dawydes niadagis analizis monacemebis safuZvelze, xo-

lo misi Setanis saukeTeso vadad iTvleba Semodgoma - 

zamTris niadagis Rrma damuSavebis win periodi, guTniT 

15-20 sm siRrmeze. 
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yamir niadagebze gaSenebul axalgazrda Cais plan-

taciebSi  pirvel wlebSi ar SeimCneoda kaliumis  nak-

lebobis gavlena Cais foTlis mosavalze, rac ganpiro-

bebuli iyo niadagSi  gacvliTi kaliumis arsebobiT, 

xolo Semdgom periodSi gamomJRavnda kaliumis ukmari-

sobis aSkara niSnebi. 

kaliumiani sasuqebis optimaluri norma aris 120 

kg/ha, xolo Semdgomqmedebis periodSi ki 220-280 kg/ha. 

rac uzrunvelyofs mosavlis maqsimalur matebas da igi 

Seadgens aRniSnul normebze 14-24 % fonis variantTan 

SedarebiT. kalimiani sasuqebis formebs Soris sxvaoba 

ar SeiniSneba Cais foTlis mosavlis matebaSi Tu ar mi-

viRebT  mxedvelobaSi kaliumis sulfatis mcire upira-

tesobas. am sasuqebis  Setanis saukeTeso vadad iTvleba 

Semodgom-zamTris damuSavebis wina periodi. 

Cais plantaciebSi fiziologiurad da biologiu-

rad mJave sasuqebis gamoyeneba iwvevs niadagebis STan-

TqmiTi kompleqsis cvlilebas. am SemTxvevaSi niadagi 

Raribdeba magniumiT, ris gamoc SeiniSneba Cais fiTleb-

ze magniumis ukmarisobis niSnebi. aseT pirobebSi magni-

umiani sasuqis Setana 150-200 kg/ha-ze Cais plantaciis  

mosavlianobas adidebs da nameti Seadgens 540-701 kg/ha.  

mineraluri sasuqebis efeqturobis gadidebisa da 

niadagis nayofierebis amaRlebis mizniT igi unda Sevi-

tanoT organul sasuqebTan erTad. organuli sasuqebi-

dan axalgazrda plantaciebSi gamoiyeneba sideratebi 

(TeTri, yviTeli da lurji xanWkola). nakeli ki - 

srulmosavlian Cais plantaciebSi. 

am ukanasknelis Secvla SeiZleba torf-nakelis, 

torf-fosforitis fqvilis kompostiT. organuli sasu-

qebis gamoyenebiT izrdeba niadagSi humusis raodenoba 

da am komponentiT Raribi niadagebi amJRavnebel metad 

mniSvnelovan efeqts mineraluri sasuqebis organulTan 

Setanis erTad, organuli sasuqebi SeaqvT weliwadSi 
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erTxel 80-100 t/ha-ze niadagis Semodgoma-zamTris damu-

Savebis win. 

Cais plantaciis ganoyierebis sistemaSi ZiriTadad 

gamoyenebulia Cais mcenaris asaki, mosavlianoba da  ni-

adagSi sakvebi elementebis Semcveloba. 

azotiani sasuqebis formebidan plantaciis gaSene-

bis 10 wlis asakamde gamoiyeneba amoniumis sulfati. 10-

dan 25 wlis plantaciebSi ukeTesia amoniumis gvarji-

la, xolo 25 wlis Semdeg Sardovana. 

azotiani sasuqebis dozebi diferencirdeba planta-

ciis asakis mixedviT: 

1-dan 5 wlamde - 100 kg/ha. 

5-dan 7 wlamde 150 kg/ha. 

7-dan 8 wlamde 200 kg/ha. 

Cais foTlis mosavlianobis mixedviT kg/ha 

200-mde     200 

2000-3500    250 

3500-7000    300 

7000 da meti  350 

azotiani sasuqebis Setanis optimaluri vadaa 15 

martidan 15 aprilamde periodi wlis klimaturi piro-

bebis gaTvaliswinebiT. 

xolo fosforiani da kaliumiani sasuqebis Setana 

SeiZleba rogorc avRniSneT niadagebis agroqimiuri ga-

mokvlevebis safuZvelze, romelTa dadgenisaTvis auci-

lebelia calkeuli niadagebis tipebisaTvis am sakvebi 

elementebis indeqsebis dadgena. 

wiTelmiwa niadagebze rekomendirebulia fosforia-

ni sasuqebis Setana niadagSi superfosfatis da fosfo-

ritis fqvilis saxiT moZravi fosforis Semcvelobis 

gaTvaliswinebiT Semdegi raodenobiT (kg/haP2O5): 
15 mg-mde   -1200 kg/ha. 

15-30 mg   - 800 kg/ha. 

30-50 mg   - 400 kg/ha. 

50 mg-ze zeviT Setana ar aris saWiro. 
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subtropikul ewer yviTelmiwebze (kg/haP2O5): 
10 mg-mde   -800 kg/ha. 

10-25 mg   - 600 kg/ha. 

25-40 mg   - 400 kg/ha. 

40 mg-ze meti ar Seitaneba. 

TiToeul SemTxvevaSi 8 wlis doza erTbaSad Seita-

neba. superfosfatis Secvla fosforitis fqviliT SeiZ-

leba roca niadagis ares reaqcia pH  4,0-is qveviT aris. 

wiTelmiwa niadagebze kaliumiani sasuqebidan kali-

umis gvarjila da kaliumis qloridi Seitaneba niadag-

Si moZravi kaliumis mixedviT Semdegi raodenobiT (kg/ha 

K2O):  
5 mg-mde   -600 kg/ha. 

5-15 mg   - 400 kg/ha. 

15-20 mg   - 200 kg/ha. 

25 mg-ze zeviT ar eqvemdebareba kaliumis Setanas. 

rekomendirebulia doza 4 wlisa erTad Setana. or-

ganul sasuqebze zemoT avRniSneT da aq aRar SevCerde-

biT. 

 

7.5.2. citrusovan kulturaTa ganoyiereba 
sazogadoebis ganviTarebis Tanamedrove etapze sa-

sursaTo usafrTxoebis uzrunvelyofis paralelurad 

sul ufro did mniSvnelobas iZens ekologiuri situa-

ciis gajansaRebis problema. gansakuTreboiT  aqtiuria 

ekologiurad sufTa sasoflo_sameurneo produqtebiT 

mosaxleobis uzrunvelyofa. 

dRes aravisTvis araa saWiro mtkiceba imisa, rom 

msoflio soflis meurneobis ganviTarebas umniSvnelo-

vanesi impulsi misca sasuqebis samrewvelo gamoSvebam. 

dasavleT evropis qveynebis miRwevebi soflis meurneo-

baSi amis naTeli dadasturebaa. Tu ra savalalo Sede-

gamde SeiZleba migviyvanos sasuqebis rolis Seufaseb-

lobam, naTlad gamoCnda ,,mwvane revoluciis’’ Sedegebze 
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indoeTSi, sadac CaiSala umniSvnelovanesi programa 

imis gamo, rom maRalproduqtiuli jiSi ar iyo uzrun-

velyofili saWiro sakvebi nivTierebebiT. 

rogorc mogexsenebaT, arsebobs elementebis didi 

geologiuri da mcire biologiuri wrebrunva. am wreb-

runvis normaluri funqcionirebis uzrunvelyofa gax-

lavT yvelaze didi xelSewyoba, romelic ki SeuZlia 

ganaxorcielos adamianma planetaze ekologiuri situa-

ciis mosawesrigeblad, magram isini globalur sakiTxi-

Ta sferos ganekuTvnebian da  unda ganaxorcielos ga-

erTianebuli ZalisxmeviT uklebliv yvela saxelmwifos 

monawileobiT. amasTan arsebobs mTeli nusxa sakiTxebi-

sa, romelTa gadawyveta qveynis, regionis, raionis, qa-

laqis da soflis doneze  SeiZleba da dadebiTad da-

etyoba Sesabamisi ekologiur garemos. aseT sakiTxTa 

CamonaTvalSi sasuqebis gamoyenebas erT – erTi mniSvne-

lovani adgili ukavia. es ganpirobebulia, erTis mxriv, 

im roliT, rac sasuqebs akisriaT mcenareTa, saerTo ag-

recenozis produqtiulobis amaRlebis sakiTxSi, maTi 

didi gavleniT mcenareebisa da niadagebis qimiur Sedge-

nilobasa da  mTel rig Tvisebebze, romlebsac SeuZli-

aT gavlena moaxdinon zrda – ganviTarebaze, xarisxob-

riv maCvenebelze da garemos ekologiur mdgomareobaze. 

am mxriv savsebiT koreqtulia Sedareba im nivTierebe-

biT, romlebic wamalicaa da sawamlavic, yvelaferi 

moxmarebis kulturazea damokidebuli. 

sasoflo – sameurneo kulturaTa ganoyiereba efuZ-

vneba agroqimiuri kvlevis Sedegebs, kvlevebs, romelTa 

mizania, Seswavlil iqnas nivTierebaTa wrebrunva miwaT-

moqmedebaSi sakvebi elementebis gardaqmnis  SeswavliT 

sistemaSi niadagi-mcenare –sasuqi. Zalian xSirad kvle-

vis obieqtebs emateba atmosfero da wyali (rogorc 

grunti wylebi, aseve Releebi da mdinareebi). aqedan 

cxadia, rom praqtikuli rekomendaciebi ama Tu im sasu-
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qis gamoyenebis Taobaze  gamomdinareobs  kvlevis Sede-

gebidan, romelSic wamyvani adgili mravalwlian staci-

onalur mindvris cdebs ukavia. mravalwliani monaceme-

bis safuZvelze dgindeba sasuqebis normebis, formebis 

gavlena mosavalze, mcenareebis zrda-ganviTarebaze, xa-

risxobriv maCvenebelze, qimiur Sedgenilobaze da mine-

raluri da organuli nivTierebebis dinamikaze savege-

tacio periodis ganmavlobaSi da wlebis mixedviT. am 

sqemqturad CamoTvlili monacemebis sxvadasxva klima-

tur da niadagur pirobebSi Seswavlisa da ganzogadoe-

bis Sedegad, yalibdeba Cveni Sexeduleba konkretul 

RonisZiebebze. 

sasuqis suptropikuli zonis klimati da niadaguri 

pirobebi uzrunvelyofen suptropikuli da zogierTi 

tropikuli kulturebis  warmatebul zrda-ganviTarebas 

da ganxorcielebuli marTvadi intruduqciis Sedegad 

Camoyalibda kultigenuri areali. aRniSnuli arealis 

Camoyalibeba eqvemdebareba zogad ekologiur toleran-

tobis kanons, romelic Tavis mxriv gansazRvravs kul-

turaTa iseT gaadgilebas, sadac gaTvaliswinebuli iq-

neba maTi biologiuri Tavisebureba. 

zemoT aRniSnulis praqtikulad ganxorcielebis ma-

galiTad SeiZleba ganxiluli iqnes citrusovanTa mov-

la-moyvana. warmatebuli sawarmoo Sedegebi iyo iq, sa-

dac gaTvaliswinebuli iyo konkretuli pirobebi. dain-

teresebul pirovnebebs aRniSnul sakiTxze amomwuravi 

informacia SeuZliaT miiRon g. melaZis naSromSi. 

rogorc mogexsenebaT, citrusovnebi miekuTvnebian 

farulTeslianebis tips (angiospermie), orlebnianebis 

klass (dikotilencae), TuTuboyvavilovanTa rigs (ana-

kardiales), teganisebrTa ojaxs (rutaceae), narinjovan-

Ta qveojaxs (aurantiodeae) da citrus_is gvars. 
narinjovanebidan gamoyenebiTi mniSvneloba aqvs sam 

gvars: citrusebis, poncirusisa da kinkanebis (fortune-

las). 
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citrusovanTa gvari Seicavs 16 saxeobas, romelTa 

Soris CvenSi gavrcelebuli kulturuli saxeebi: limo-

ni, mandarini, forToxali, greifuti da citroni. limo-

ni Citrus Limon Burm. CvenSi gavrcelebuli jiSebis umete-

soba ucxouri warmoSvebisaa. adgilobrivi jiSebidan 

gavrcelebulia Semdegi: 

qarTuli limoni – jiSi maRalmosavliania, nayofis 

Senaxvis unariania da limonis jiSebs Soris yvelaze 

maRali xarisxisaa. samwuxarod malsekogamZleoba da 

yinvagamZleoba dabalia; 

dioskuria – qarTulTan SedarebiT malseko- da yin-

vagamZlea, uxvmsxmoiarea, nayofis xarisxiT axlosaa 

qarTul limonTan; 

upenekis limoni – maRalmosavliania, magram nayofis 

xarisxiT CamorCeba sxva jiSis limonebs, dabali yinva- 

da malsekogamZlea; 

udarniki – saSualo mosavliania, dabali yinva- da 

malsekogamZlea. 

limonis intruducirebuli jiSebi. vilafranka, 

lisboni, komune, evrika, jenua, meieri da remontanturi. 

CamoTvlili jiSebidan CvenSi gavrceleba hpova limonma 

meierma, rogorc maRalmosavlianma, praqtikulad malse-

kogamZlem da SedarebiT maRalma yinvagamZlem. 

mandarini (Citrus retikulata Blanca). saqarTveloSi gav-

rcelebulia mandarinis jiSebi:  

mandarini unSiu – C. Unschiu mars – maRalmosavliani-

a, SedarebiT maRali yinvagamZle, kargi xarisxis nayo-

fiT, rac gamoiyeneba nedli saxiT, aseve wvenebis, mura-

bebis da cukatebis dasamzaeblad. erT_erTi wamyvani 

jiSia CvenSi gavrcelebul jiSebs Soris. 

qarTuli saadreo – adgilobrivi warmoSobisaa. ga-

moirCeva nayofis adre mwifobiT, maRali mosavlianobiT 

da nayofis kargi xarisxiT. 
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kavono-vase – intrudicirebuli jiSia, gamoirCeva 

adre mwifobiT, magram vegetatiuri gamravlebis drosac 

ki iTiSeba da midis jiSuri Tvisebebis gauaresebisken. 

miagava-vase – Semotanilia iaponiidan. adremwifadia, 

yinvagamZleobiT identuria farTefoTlian unSiusTan. 

saSualo mosavliania, kargi xarisxis nayofiT. 

okicu-vase – iaponiidanaa Semotanili msxmoiaroba 

ufro metia,vidre mandarin unSius, adremwifadia, nayo-

fis kargi xarisxiT. 

mixo-vase – iaponiidanaa Semotanili, adre mwifadia 

da mosavlianobiT 28%-iT Warbobs mandarin unSius. 

tiaxara-unSiu – Semotanilia iaponiidan S. goliaZis 

mier, bevrad jobnis mandarin unSius mosavlianobiT da 

nayofis xarisxiT. rekomendirbulia gasaSeneblad 1988 

wlidan. 

nankari 20 da silverhili – orive Semotanilia ia-

poniidan da gadian saxelmwifo jiSTa gamocdas. 

forToxali – C.sinensis Osb. Semotanili jiSebi: ham-

lini, hainepli, sagviano valensia, iava, dorTiulski, ma-

orka sidles, sagviano, toroko, kalabriuli, komune, va-

Sington naveli, karter naveli, tomson naveli. 
aRniSnuli jiSebidan CvenSi gavrceleba pova: vaSin-

gton navelma, rogorc saSualo mosavlianma, SedarebiT 

yinvagamZlem, nayofis biologiurad aqtiuri nivTierebis 

maRali SemcvelobiT da sasiamovno gemoTi. 

hamlini da komune dadebiTi sameurneo vargisiano-

biT xasiaTdeba, magram nakleb mosavlianobisa da nayo-

fis moumwifeblobis gemo ver hpova farTo gavrceleba. 

forToxlis adgilobrivi warmoSobis seleqciuri 

formebi, romlebic gadian saxelmwifo jiSTa gamocdas: 

,,anaseuli N1’’ – gamoirCeva adre mwifobiT da maRa-

li mosavlianobiT. 

,,koleqtiuri’’ - gamoirCeva adre mwifobiT da maRa-

li mosavlianobiT da nayofis sasiamovno gemoTi. 
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forToxlidan aRsaniSnavia agreTve adgilobrivi 

forToxali, romelic ferTodaa gavrcelebuli warmoe-

baSi, rogorc maRalmosavliani,  adremwifadi da nayo-

fis maRali organoleptikuri maCveneblebiT. 

greifruti (C. paradiso macf.) greifrutis samrewvelo 

jiSebia: pernambuko, dunkani, uTeslo marSi, fosteri, 

tompsoni. 

dunkani – intrudicirebulia aSS, yvelaze ufro 

yinvagamZlea CvenSi gavrcelebul jiSebs Soris, maTi 

nargaoba jerjerobiT samecniero dawesebulebis sako-

leqcio nakveTebzea; 

uTeslo marSi – Semotanilia aSS-dan, rekomendire-

bulia gasaSeneblad, greifrut dunkanisgan gamoirCeva 

mxolod uTesloobiT; 

fosteri - Semotanilia aSS-dan, jerjerobiT ar 

gascilebia sakoleqcio nakveTs. 

saiubileo – miRebulia soxumis saseleqcio sadgu-

ris mier, hibriduli warmoSobisaa. jerjerobiT iyeneben 

seleqciaSi. 

Ppompelmusebi jiSebi: bandanaveli, panda-bagi, fudu-

ani, vardisferi pampermusi. CvenTan warmoebaSi arcerTi 

jiSi ar aris gavrcelebuli. 

citrusebis maRali da xarisxiani mosavali miiReba 

humusirebul, sakvebi elementebiT mdidar, Tixnar niada-

gebze. didi mniSvneloba eniWeba fizikur Tvisebebs da 

karg aeracias. 

citrusebi inviTareben ara Rrma fesvTa sistemas, 

romelic vrceldeba 140-160 sm-mde. fesvTa sistemis Ziri-

Tadi masa ganlagebulia 0-50 sm-ze. teniT uzrunvelyo-

fil niadagSi fesvebis ganlagebis zona mcirdeba 80-100 

sm-mde. gruntis wylebis dgoma dasaSvebia 1-1,5 m. 

niadagur – ekologiuri pirobebis mimarT citru-

sovnebi Zalian plastiurebi arian. maTTvis absolitu-

rad miuRebelia baci da bicobi niadagebi. 
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citrusovanTa zrda xasiaTdeba ciklurobiT – mim-

dinareobs regularuli monacvleoba aqtiuri da Sene-

lebuli zrdis periodebisa. 

Sesveneba SeiZleba iyos Rrma an iZulebiTi. Rrma 

Sesveneba  ganpirobebulia Sinagani (endogenuri) mizeze-

biT, xolo iZulebiTi Sesveneba gamowveulia garemo 

faqtorebiT, romelTa Soris erT-erTi wamyvani roli  

ekuTvnis sakvebi elementebiT uzrunvelyofas. aRrsaniS-

navia, rom  axali zrda iwyeba mxolod imis Semdeg, ro-

ca  damTavrdeba axali  qsovilebis ganviTareba. 

ganoyierebis  sakiTxebis  damuSavebisas gasaTvalis-

wnebelia, rom citrusovanTa mcenareebis foTlebis  si-

coxlis xangrZlivoba 2-3 welia. Zvel foTolSi dagro-

vilia organuli nivTiereba (naxSirwylebi), axali  

foTlebi ki mxolod naxSirorJangis asimilacias  awar-

moeben, amitom Zveli foTlebis gareSe maT ara aqvT  

naskvebis  damagrebis unari – gansakuTrebiT es exeba  

limonsa da mandarins. 

dadgenilia,  rom citrusovanTa  normalur zrda – 

ganviTarebasa da  mosavlianobas  uzrunvelyofen sakve-

bi makroelementebi:  azoti, fosfori, kaliumi,  magniumi 

da kalciumi. citrusovnebi  gansakuTrebiT momTxovnia  

azotis mimarT, romelic xels uwyobs vegetacias, nayo-

fis warmoqmnasa  da ganviTarebas. azotis  naklebobisas  

mcenaris zrda-ganviTareba da misi saerTo mdgomareoba 

uaresdeba, mkveTrad ecema mosavlianoba da nayofis xa-

risxi, foTlebi kargaven muq mwvane Sefervas, Semdgom 

yviTldebian da rCeba ganuviTarebeli. azotiT  Warbi 

kveba axangrZlivebs zrdasa da vegetacias, aseve  ylor-

tebis momwifebas, rac saboloo jamSi iwvevs mosavlis 

Semcirebas da  mcenaris  yinvagamZleobis Sesustebas. 

fosfori  aucilebeli  sakvebi elementia mcenaris 

zrdisaTvis. fosforis  moqmedebis fonze  mcenare  uf-

ro advilad  iTvisebs azots, citrusovnebi  fosfors 

SeiTviseben bevrad ufro naklebs, vidre azots. fosfo-
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ris meti raodenobaa mozard  nawilebSi, umTavresad  

axalgazrda fesvebsa da foTlebSi. 

kaliumi, iseve rogorc azoti da fosfori, aucile-

belia ciotrusovanTa normaluri zrda-ganviTarebisaT-

vis. arsebobs mosazreba, rom kaliumi xels uwyobs  

mcenaris yinvagamZleobis amaRlebas da nayofis xaris-

xis gauimjobesebas. 

kaliumi xels uwyobs cirusovanTa nayofis drou-

lad  damwifebas, am dros  nayofis kani  Txeli  da  

mcireqsoviliania, rac amaRlebs  misi Senaxvis unaria-

nobas. 

kaliumis  naklebobisas  SeimCneva foTlis sididis 

gazrda, foTlebi uferuldeba, xdeba  yviTeli – brin-

jaosebri, Semdeg ruxdeba, foTlebi igrixeba da dam-

wvars emsgavseba. mcenaris yinvagamZleoba mcirdeba, gan-

viTareba sustdeba, zrdis wertilebis gaxmobis gamo  

varji meCxerdeba; mcenare  kargavs foTlebs, rac iwvevs 

saasimilacio  procesebis Senelebas, nayofebi  wvril-

deba, an srulebiT ar viTardeba. 

kalciumis naklebobisas mcenare sustdeba, misi  

zrda Cerdeba, kalciumis  Zlieri  naklebobisas  foT-

lebi dawyebuli wverodan yviTldeba, TandaTanobiT  

mTeli firfita  uferuldeba; foTlebi  naadrevad cvi-

va; foTlis  cvenis dawyebis win maTze  warmoiqmneba  

wvrili  yavisferi wertilebi. axalgazrda  ylortebi  

TandaTanobiT  iwyeben  xmobas. 

mecitruseobis yvela zonaSi azoti mcenareebis 

zrda-ganviTarebisaTvis umniSvnelovanes elements war-

moadgens. rogorc cxrili 7.5.2.1.-dan Cans, azotis norme-

bidan rogorc wiTelmiwebze, aseve subtropikul   fsev-

doewerebze mosavlis maqsimalur matebas uzrunvel-

yofs N 240 g/xeze. (Sesabamisad 7.5 da 8.4 kg/xeze). norme-
bis Semdgomi zrda efeqturi araa. sainteresoa, rom ma-

teba  yoveli kilogram Setanili azotidan  normebis 

zrdasTan erTad klebulobs mosavlis namati.                      
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cxrili 7.5.2.1. 

azotis normebis gavlena mandarinis mosavlianobaze 

(i.gamyreliZis monacemebi) 

N variantebi 

mosavlianoba 

wiTelmiwebi 
ΔW

 

subtropikuli 

fsevdoewerebi ΔW

 kg/xeze % kg/xeze % 

1 P250 K120 (foni) 12.7 100 - 22.7 100 - 

2 foni + N120 17.0 134 4.3 28.5 125 5.8 

3 foni + N240 20.2 159 7.5 31.1 137 8.4 

4 foni + N480 18.8 148 6.1 25.2 115 2.5 

   

azotiani sasuqebis formebis SedarebiTi efeqturo-

bis  Seswavlam  forToxlis baRebSi gamoavlina amoniu-

mis gvarjilisa da karbamidis upiratesoba. mateba  ori-

ve formisaTvis Seadgens 3,5 kg/xeze (cxrili7.5.2.2.) 

 

cxrili 7.5.2.2. 

azotiani sasuqebis formebis gavlena forToxlis 

produqtiulobaze (forToxali vaSington-naveli, wi-

Telmiwa) 

canava n. lominaZe S. cirekiZe m. 

N variantebi 

mosavlis  

mateba ΔW  
kg/ze % 

1 sasuqi 9.9 81 - 

2 PKCaMg (foni) 12.2 100 - 

3 foni + (NH4)SO4 12.7 104 0.5 

4 foni + (NH4)2SO4-60% NH4NO3-40% 13.7 112 1.5 

5 foni +   NH4NO3 15.7 128.7 3.5 

6 foni + (NH2)2CO 15.7 128.7 3.5 
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cxrili 7.5.2.3. 

gogirdmJava amoniumis Setanis vadebisa da jeradebis  

gavlena mandarinis mosavalianobaze 

(wiTelmiwa, anaseuli) i.gamyreliZe (1969w) 

 

i. gamyreliZe (1967)  mandarinis  baRebSi swavlobda  

gogirmJava  amoniumis  Setanis  vadebsa da jeradobas 

(cxrili 7.5.2.3.). 

maqsimaluri mateba aRiniSneba  azotis normis  sam-

jer Setanisas (40% yvavilobamde, 30% yvavilobis Sem-

deg da 30% zrdis meore periodis dasawyisSi), sadac 

mateba Seadgens 11,34 kg/xeze. umniSvnelod CamorCeba va-

rianti, sadac azotis norma Seitaneba orjer (60% yva-

vilobamde, 40% zrdis meore periodis dasawyisSi). azo-

tis normis erTjeradi Setana  uzrunvelyofs 8,2 kg/xe-

ze matebas. 

n. canavas, S. lominaZis, da m. cirekiZis (1987) eqspe-

rimentSi, iswavleboda mandarinis baRebSi azotis sasu-

N variantebi 

4 wlis  

sasualo  

Semosavali 
ΔW 

kg/xeze % 

1 PK (foni) 7,61 100 - 

2 foni + N erTjeradad yvavilebamde 15,78 207 8,17 

3 foni + N Norjer 60% yvavilebamde;  

40% zrdis meore periodis dasawyisSi

(ivnisi) 

18,33 241 10,72 

4 foni + N orjer 60% yvavilebamde;

40%zrdis meore periodSi (ivlisi) 
17,64 232 10,03 

5 foni + N orjer 60% yvavilobis Semdeg

da 40% zrdis meore periodis dasawy-

isSi (ivlisi) 

15,07 198 7,46 

6 foni + N samjer 40% yvavilebamde; 30% 

yvavilobis Semdeg da 30% zrdis meore

periodis dasawyisSi (ivlisi) 

18,95 249 11,34 
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qebis formebis Setanis jeradoba yviTelmiwa niadagebis 

periodSi (natanebis eqsperimentuli meurneoba) 

karbamidis wiladobrivi Setana (agrowesebiT) iZle-

va matebas 3,4 kg/xeze, maSin rodesac erTjeradi Setani-

sas mateba Seadgens 2,8 kg/xeze (cxrili 7.5.2.4).                                                      

 

cxrili 7.5.2.4. 

azotiani sasuqebis formebis Setanis jeradebis 

gavlena mandarinis baRebis produqtiulobaze 

(jiSi unSiu, yviTelmiwa niadagi) 

(n. canavas, S. lominaZis, da m. cirekiZis monacemebi) 

N variantebi 
mosavli 

ΔW 
kg/xeze % 

1 usasuqo 4.6 75.4 -1.5 

2 PK (foni) 6.1 100 - 

3 foni+(NH2)2CO erTjeradi Setana 8.9 145.9 2.8 

4 foni+(NH2)2CO wilobrivi  Setana 9.5 155.7 3.4 

5 foni+NH4NO3 erTjeradi Setana 3.7 60.6 -2.4 

6 foni+NH4NO3 wilobrivi  Setana 4.9 80.3 -1.2 

 

fosforis  SetaniT (cxrili 7.5.2.5) 75 %-iT izrdeba 

mandarinis mosavlianoba. mateba NK-s fonze Seadgens 5,1 
kg/xeze.  

 

 

cxrili 7.5.2.5.  

fosforiani sasuqebis gavlena mandarinis  

mosavalze 

N variantebi 
mosavlianoba mateba  

fonTan  

Sedareba kg/xeze % 

1 usasuqo 4.7 84 - 

2 NK 6.7 100 - 

3 NPK 11.8 175 5.1 
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citrusovnebi gansakuTrebul moTxovnebs uyeneben  

niadagSi organuli nivTierebis Semcvelobas. amas adas-

turebs mravalricxovani eqsperimentaluri monacemebi. 

rogorc cxrili 6 monacemebidan Cans, mJave wiTelmiwa  

niadagebze, romlebic xasiaTdebian  dabali nayofiere-

biT da niadagis  ares mJave  reaqciiT NPK-s fonze  mo-

kirianeba (kiri erTi gacvliTi  mJavianobis  eqvivalen-

ti  raodenoba) 0,9kg/xeze  zrdis  mandarinis mosavlia-

nobas. NPK+CaO –s fonze nakelis Setana 31%-iT zrdis 

mandarinis mosavlianobas. sideratebisa da torfis  ga-

moyeneba mniSvnelovnad Camouvardeba nakels. m. bziavas  

monacemebiT  limonis baRebSi sideratebis Setana  PK-s  

fonze 17 %-iT sWarbobs nakelis Setanidan miRebul 

efeqts, xolo NPK+CaO –s fonze sideratebis gamoyeneba 

da maTi niadagSi CakeTeba 74 %-iT zrdis mosavliano-

bas. sideratebis gamoyeneba mulCad 69 %-iT zrdis pro-

duqtiulobas (cxrili 7.5.2.6). 

cxrili 7.5.2.6. 

mineraluri da organuli sasuqebis gavlena limo-

nis mosavalze wiTelmiwa niadagebze (m. bziavas monace-

mebi) 

N variantebi 
mosavlianoba 

ΔW 
kg/xeze % 

1 PK + CaO 3.4 82 - 

2 PK + nakeli 4.7 110 1.3 

3 PK + siderati 5.0 117 1.6 

4 NK + CaO nakeli 4.2 100 - 

5 NK + CaO sideratebis masis niadagSi
CakeTeba 

7.4 174 3.2 

6 NK + CaO saderatis masa mulCad 7.2 169 3.0 
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cxrili 7.5.2.7. 

mokirianebis da organuli sasuqebis gavlena mandarinis 

mosavlianobasa da foTlis zedapiris farTze 

(i. gamyreliZis monacemebi) 

  

1 – saTibi mulCad. 2 – naTibi gataniT 

3 – niadagSi CakeTebiT. 4 – mulCad  

sasuqebis dadebiTi gavlena Tavis gamoxatulebas  

hpovebs  foTlis zedapiris farTze, NPK-s fonze  foT-

lis zedapiri samjer izrdeba usasuqosTan SedarebiT 

(cxrili 7.5.2.7). nakelis  gamoyenebisas  erTi xis  foT-

lis zedapiris farTi izrdeba 51 %-iT, xolo siderate-

bi  romlebic mulCad  gamoiyeneba – 24 %-iT. 

mecitruseobaSi gamoyenebuli sideratebis dasaxe-

leba, Tesvis normebi da vadebi moyvanilia 7.5.2.8 cxril-

Si. 

sasuqebi gavlenas axdnen  rogorc  mosavlianobaze,  

aseve nayofis xarisxze. rogorc  cxrili 7.5.2.9. monace-

mebidan Cans, azotis normebis gavleniT nayofebSi um-

niSvnelod mcirdeba rbilobis  procenti PK-sTan Seda-

rebiT. izrdeba saerTo Saqrianoba. izrdeba saerTo  

mJavianoba da Sefardeba Saqrebis mJavianobasTan. 

N variantebi 
mosavali 

erTi xis foT-

lis zedapiris 

farTi 

kg/xeze % m2 % 

1 usasuqo 5.5 43 7.81 26 

2 NK 6.2 49 17.35 58 

3 NPK 11.8 93 23.15 77 

4 NPK+CaO 12.7 100 30.08 100 

5 NPK+CaO+nakeli 16.6 131 45.60 151 

6 NPK+CaO+sideratebi1 12.8 101 37.18 124 

7 NPK+CaO+sideratebi2 10.2 80 25.95 86 

8 NPK+CaO+torfi3 13.0 102 32.81 109 

9 NPK+CaO+torfi4 12.2 96 35.47 118 
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cxrili 7.5.2.8.  

sideratebis Tesvis vadebi da normebi 

N sideratebis
dasaxeleba

mwvane sasuqad saTesled 

Tesvis vada 
Tesvis

norma

Tesvis 

vada  

Tesvis 

norma

kg 

aRebis 

dro 

1 yviTeli  

xanWkola 

1 agvisto  

20 seqtemberi
160 15/03-15/04

80 - 

2 lurji  

xanWkola 

1 agvisto  

20 seqtemberi 
180 15/03-15/04

100 - 

3 TeTri  

xanWkola 

1 agvisto 

20 seqtemberi
200 15/03-15/04

150 - 

4 tanjeris  

culispira 

1 agvisto  

20 seqtemberi 
150 15/08-15/09

70 - 

5 figa-Svriis

narevi 
seqtemberi 150 15/08-15/09

100  

figa seqtemberi 100 15/08-15/09 70  

Svria seqtemberi 50 15/08-15/09 30  

6 soio 20 aprili 

20 maisi 
60 15/08-15/09

35 Semodgoma

7 lespedeza 1 Tebervali 

5 marti 
30 15/05-15/06

30 dekemberi 

8 kurdRlis 

frCxila 
seqtemberi 10 1/02-15/03 

10 zafxuli 

 

 

cxrili 7.5.2.9.  

azotis sasuqebis normebis gavlena mandarinis nayo-

fis meqanikur da qimiur maCvenebelze 

 

N maCveneblebi 
variantebi 

PK PK+ N1 PK+N2 PK+N3 

1 rbilobi % 74.8 73.1 73.9 73.3 

2 kani % 25.2 26.9 26.1 26.7 

3 saerTo Saqrianoba 5.21 6.70 7.04 7.26 

4 saerTo mJavianoba (limonmJaviT

gamosaxuli) 
0.84 0.89 0.97 0.89 

5 Sefardeba Saqrebisa mJavasTn 6.2 7.5 7.5 8.2 
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    aseTive kanonzomiereba fiqsirdeba fosforis forme-

bis gavlenis Seswavlisas. fosforis ormag da sammag  

normebze ecema Saqrianoba da mJavianobac (cxrili 

7.5.2.10).  

 

cxrili 7.5.2.10. 

 fosforiani sasuqebis normebis gavlena 

mandarinis nayofis meqanikur da qimiur maCvenebelze 

  

mineraluri  sasuqebis zemoqmedebiT izrdeba nayo-

fis saSualo wona, nayofSi wvenis Semcveloba. organu-

li sasuqebis gavleniT klebulobs vitamini C-s Semcve-
loba. izrdeba Saqrianoba (cxrili 7.5.2.11). 

 

N maCveneblebi 
variantebi 

PK NK+P1 NK+P2 NK+P3 
1 rbilobi % 71.6 72.3 72.1 71.2 

2 kani % 28.4 27.7 27.9 28.8 

3 saerTo Saqrianoba 6.14 6.84 6.28 5.99 

4 saerTo mjavianoba (limon-

mJaviT gamosaxuli) 
0.88 0.84 0.82 0.79 

5 Sefardeba Saqrebisa mJa-

vasTan 
7.0 7.6 7.6 8.2 
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sasuqebis xangrZlivi gamoyeneba mniSvnelovan gav-

lenas axdens niadagis agroqimiur maCveneblebze (cxri-

li 7.5.2.12). aRiniSneba humusisa da saerTo azotis % 

Semcvelobis zrda, mcirdeba gacvliTi mJavianoba  iz-

rdeba aqtualuri mJavianoba.  

mravalwliani cdebis monacemebis safuZvelze gan-

sazRvrulia citrusovanTa foTlebSi elementebis Sem-

cvelobis kritikuli  doneebi. cxrili 7.5.2.13 moyvalni-

lia  monacemebi 4-5 Tvis asakis  foTlebisaTvis 

 

cxrili 7.5.2.12.                                                                  

sasuqebis xsangrZlivi Setanis gavlena niadagSi  

humusis, azotis Semcvelobisa da niadagis aris  

reaqciis Secvlaze. (i. gamyreliZe) 

N variantebi 
humusi 

% 

azoti 

% 

gacvliTi mjavi-

anoba (ml.eq-

v.100g.niadagze) 

pH(H20) 

1 usasuqo 
4.20 

0.161 
5.17 

4.97 

2 NK 4.66 0.227 7.42 4.06 

3 NPK 5.11 0.239 7.29 4.16 

4 NPK+CaO 4.54 0.199 2.24 4.25 

5 NPK+torfi 6.74 0.302 3.36 4.17 

6 NPK+CaO+torfi 6.82 0.308 2.00 4.25 

7 NPK+nakeli 6.71 0.333 2.18 4.33 

8 NPK+sideratebi 6.49 0.297 3.82 4.03 
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 cxrili 7.5.2.13.  

sakvebi elementebis citrusovanTa uzrunvelyofis 

doneebi 

 

e
l
e
m
e
n
t
e
b
i
 

Z
l
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e
r
 

d
a
b
a
l
i
 

d
a
b
a
l
i
 

o
p
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l
u
r
i
 

m
a
R
a
l
i
 

W
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b
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m
a
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o
e
l
e
m
e
n
t
e
b

%
 

N <2.0 2.0-2.4 2.4-2.8 2.8-3.2 >3.2 

P2O <0.16 0.16-0.25 0.25-0.36 0.36-0.5 >0.50 

K2O <0.70 0.70-0.80 0.90-1.20 1.20-1.80 >1.80 

MgO <0.25 0.25-0.40 0.41-0.70 0.7-1.1 >1.1 

CaO <2.0 2.0-3.0 3.1-5.0 5.1-6.0 >6.0 

m
i
k
r
o
e
l
e
m
e
n
t
e
b

m
g
/k
g
 
m
S
r
a
l
 
n
i
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T
i
e
r
e
b
a
z
e
 Fe <36 36-60 60-120 120-200 >200 

Mn <16 16-25 25-100 100-300 >300 

Zn <16 16-25 25-100 100-200 >200 

B <16 16-50 50-170 170-300 >300 

Ca <4 4-5 5-10 10-15 >15 

Mo <0.05 0.06-0.1 0.1-3.0 4-100 >100 

 

citrusovnebis qveS Sesatani azotis normebi dife-

rencirdeba niadagis tipisa da nargaobis asakis Sesaba-

misd (cxrili 7.5.2.14). 

cxrili 7.5.2.14.  

azotis norma citrusovanTa baRSi g/xeze 

niadagis tipi 

nargaobis asaki 

1-3 

wlis

4-5 

wlis

6-8 

wlis 

>9 

wlis 

dabalnayofieri aluvialuri, ga-

ewerebuli sustad darecxili

yviTelmiwebi da ruxi niadagi 

40 80 150 250-450 

maRalnayofieri neSompala –

karbonatuli, wiTelmiwebi, yvi-

Telmiwebi, ruxi niadagebi 

30 60 100 200-400 
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fosforisa da kaliumisaTvis gaTvaliswinebulia  

niadagebis dajgufeba am elementebis moZravi formebis  

Semcvelobis mixedviT da am monacemebze  dayrdnobiT  

diferencirdeba gamosayenebeli normebi (cxrili 7.5.2.15-

7.5.2.16). 

cxrili 7.5.2.15. 

      niadagis dajgufeba P2O, K2O, MgO- s moZravi  
formebis mixedviT (mg/100 g niadagSi 0-20 sm fenaSi) 

N uzrunvelyofis xarisxi P2O5 K2O MgO 
1 dabali <15 <15 <10 

2 saSualo 15-30 15-25 10-15 

3 gazrdili 30-50 25-35 15-20 

4 maRali >50 >35 >20 

 

cxrili 7.5.2.16.  

fosforis da kaliumis normebi elementebis 

Semcvelobis da nargaobis asakis mixedviT kg/ha 

n
i
a
d
a
g
i
s
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u
z
r
u
n
v
e
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o
f
i
s
 
 

x
a
r
i
s
x
i
 

aluviuri gaewerebuli 

neSompala karbonatuli

niadagi 

wiTelmiwebi, yviTelmi-

webi, ruxi 

P2O5 K2O P2O5 K2O 

1-
5
 
w
l
a
m
d
e

6
 
w
l
i
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d
a
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e
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1-
5
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6
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6
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d
a
 

m
e
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i
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1-
5
 
w
l
a
m
d
e

6
w
l
i
s
 
d
a
 

m
e
t
i
s
 

dabali 120 200 100 200 150 300 100 200 

saSualo 100 150 75 150 150 250 75 150 

gazrdili 50 100 50 100 75 125 50 100 

maRali a r S e a q v T 

 

rogorc zemoT avRniSneT, konkretuli pirobebisaT-

vis azotis saSualo normebi  dgindeba niadagis nayofi-

erebis donis, nargaobis asakisa da mosavlianobis do-

nis gaTvaliswinebiT, xolo fosforis, kaliumis da mag-

niumis, niadagis tipis, maTi gakulturebisa da am ele-
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mentebis niadagis  da mcenareebis uzrunvelyofis xa-

risxis gaTvaliswinebiT. dazustrebuli norma fosfor-

kaliumian-magniumiani sasuqebisa dgindeba zemoT aRniS-

nuli  maCveneblebisa da citrusovanTa mosavlianobis  

donis (cxrili 7.5.2.17) gaTvaliswinebiT. 

 

cxrili 7.5.2.17. 

citrusovanTa mosavlianoba periodebis mixedviT 

(c/ha) 

 periodebi 

mosavlianobis 

done 

zrda da 

msxmoiaroba

msxmoiaroba 

da zrda 
msxmoiaroba 

saSualo 5-10 21-50 81-100 

maRali 11-20 51-80 101-200 

 

gasaTvaliswinebelia Sesworebis koeficientebis  

gamoyenebis aucilebloba, raTa dazustebul iqnas saSu-

alo norma, fosforisa da kaliumisaTvis uzrunvelyo-

fis donis gaTvaliswinebiT gamoiyeneba Sesworebis  

Semdegi koeficientebi (cxrili 7.5..2.18.). 

 

cxrili 7.5..2.18. 

kaliumisaTvis  uzrunvelyofis  donis    Seswore-

bis  Semdegi  koeficientebi 

uzrunvelyofis done 
mosavlianobis done 

saSualo maRali 

Zlier dabali 1.25 1.50 

dabali 1.00 0.25 

saSualo 0.50 0.70 

maRali 0.30 0.50 
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7.5.3. keTilSobili dafnis ganoyiereba 
keTilSobili dafna mohyavT saqarTveloSi,  azerba-

ijanSi da krasnodaris mxareSi. misi moyvanis mizania 

foTlis miReba, romelsac didi gamoyeneba aqvs sakon-

servo, sakonditro, saparfiumerio mrewvelobasa da ku-

linariaSi. yovelive amis gamo dafnis foTolze  moTx-

ovnileba didia da amve dros misi moyvana  ekologiuri 

pirobiT aris gaTvaliswinebuli. 

aRniSnuli mcenare kargad xarobs subtropikul zo-

naSi sadac wliuri atmosferuli naleqebis jami 600-

2500 mm. farglebSia. kargad egueba sust mJave, neitra-

lur da susti tute reaqciis niadagebs, magram ver egu-

eba Warbtenian da mZime meqanikuri Sedgenilobis niada-

gebs. imisaTvis rom bunebaSi gavrcelebuli niadagebi 

sasurveli gaxdes am kulturis moyvanisaTvis saWiroa 

mJave niadagebis mokirianeba 1 gacvliTi mJavianobiT, 

xolo Warbteniani niadagebis gakulturebisaTvis am Sem-

TxvevaSi saWiroa melioraciuli RonisZiebebis Catareba. 

dafnis foTlis maRali mosavali rom miviRoT saWi-

roa misi ganoyiereba. am miznisaTvis iyeneben nakels, 

torf-kompostebs, mwvane sasuqebs, azotian, fosforian 

da kaliumian sasuqebs. azotiani sasuqebidan iyeneben 

amoniumis sulfats, amoniumis gvarjilas da Srdovanas. 

fosforidan superfosfats da fosforitis fqvils, am 

ukanasknels upiratesoba aqvs mJave niadagebze, kaliumi-

dan qlorkaliums da 40 % kaliumis marils. 

keTilSobili dafnis mcenare rom sakveb elementeb-

ze did  did moTxovnilebas ayenebs, es Cans dasavleT 

saqarTvelos wiTelmiwa  niadageze  anaseulSi da ne-

Sompala-karbonatul niadagebze xobSi Catarebuli cde-

bi m. bziavasa da i. gamyreliZis mier. aRniSnuli cdebis 

monacemebidan mtkicdeba, rom dafnis mcenare mniSvnelo-

van reagirebas amJRavnebs sakvebi elementebis mimarT da 

mosavalic sagrZnoblad izrdeba usasuqo variantTan 
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SedarebiT.  calkeuli elementebis gavlena dafnis mce-

nareze kargad Cans, magram sruli mineraluri sasuqebis 

SemTxvevaSi es efeqti kidev ufro izrdeba da aRwevs 79-

61%-s usasuqosTan SedarebiT, rac Seexeba niadagis ti-

pebs azotis maRali moqmedeba Cans wiTelmiwa niadageb-

ze. 

aRniSnuli mecnierebis mier dadgenili iqna aseve 

dafnis kulturisaTvis azotis optimaluri normebi ama-

ve niadagebze. isini Tvlian rom azotis yvela norma iw-

vevs  dafnis foTlis mosavlis gadidebas  mokirianebis 

fonze, magram am normebidan saukeTesoa azotis gamoye-

neba 150-200 kg/ha. 

dRemde arsebuli wesebis mixedviT dafnis planta-

ciaSi azotiani sasuqis norma icvleba mcenareTa asaki-

sa da foTlis mosavlianobis mixedviT. axalgazrda 

nargaobaSi 5 wlamde saukeTesoa azotis gamoyeneba 100 

kg/ha, xolo Semdgom periodSi ki azotiani sasuqebis di-

gerencireba xdeba plantaciis mosavlianobis mixedviT, 

kerZod 20 c/ha-mde saWiroa azoti 150 kg/ha, 21-50-mde 

200kg/ha da 51-ze zeviT 250 kg/ha. 

azotiani sasuqebis Setana dafnis plantaciaSi xde-

ba 15 martidan 15 aprilamde mcenareTa vegetaciis dawye-

bamde. 

dafnis nargaobisaTvis fosforiani da kaliumiani 

sasuqebis norma ganisazRvreba im niadagebis elemente-

biT  uzrunvelyofis donis mixedviT, romelzedac gaSe-

nebulia es nargaoba. am miznisaTvis gamoiyeneba igive 

indeqsebi rac Caisa da citrusebisaTvis an sxva kultu-

rebisaTvis aris miRebuli. 

moZravi fosforiT saSualod uzrunvelyofil nia-

dagze fosforis wliuri norma Seadgens wiTelmiwebze 

- 150 da sxva tipis niadagebisaTvis ki 100 kg/ha, xolo 

kaliumiani sasuqebi Seitaneba yvel tipis niadagze 100 

kg/ha. am sasuqebis Setana  niadagSi xdeba yovelwliu-
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rad an 2-4 weliwadSi erTxel ormagi da oTxmagi do-

ziT. 

marTalia mineraluri sasuqebi sagrZnoblad moqme-

deben B(bziava m.)  dafnis mcenaris  foTlis mosavalze, 

magram es  mcenare maSin aris  maqsimalurad mosavliani 

roca mis ganoyierebis sistemaSi monawileobs organuli 

sasuqi da mJave niadagebis mokirianeba xdeba. amaze naT-

lad migvaniSnebs m. bziavas mier Catarebuli cda wi-

Telmiwebze anaseulSi sadac  organuli sasuqebis efeq-

ti usasuqosTan SedarebiT mokirianebis fonze gaizarda 

250 kg-iT sruli mineraluri sasuqebisa da nakelis 25 

t/ha SetaniT. 

mineraluri sasuqebis fosforisa,  kaliumis. kirisa 

da organuli sasuqebis Setana dafnis plantaciaSi xde-

ba Semodgoma-zamTris periodSi maTi niadagSi 15-20 sm 

siRrmeze CakeTebiT. 

 

7.5.4. tungis nargaobis gamoyeneba 
tungi Zvirfasi cxim-zeTovani kulturaa. tungis na-

yofi Seicavs maRalxarisxovan zeTs, romlis analogo 

jer-jerobiT ar moipoveba. masze didia moTxovnileba 

saxalxo meurneobis mravali dargis mier. amitom tun-

gis nargaobis produqtiulobas  gansakuTrebuli yu-

radReba unda mieqces. misi nayofis mSrali masa Seicavs 

azots 2,13%; fosfors -1,38 % da kaliums 0,6 %. 

tungis samrewvelo nakveTebi ZiriTadad saqarTve-

loSi mcire farTobebze gvxvdeba. igi aris agreTve 

azerbaijansa da krasnodaris mxareSi. CvenSi ZiriTadad 

gvxvdeba dasavleT saqarTvelos subtropikuli zonis 

wiTelmiwa niadagebze, subtropikul ewerebsa da kolxe-

Tis dablobis sust mJave ewerlebnian niadagebze. aR-

niSnuli es niadagebi xasiaTdebian sakvebi elementebis  

siRaribiT, amitom tungis mcenaris  produqtiulobis 

gadidebaSi  mniSvnelovani yuradReba eTmoba mis ganoyi-

254 
 

erebas, am miznisaTvis iyeneben mineralur da organul 

sasuqebs. 

am kulturis ganoyierebis sistema, romelic amJamad 

moqmedebaSia damuSavebulia Cais, subtropikuli kultu-

rebis da Cais mrewvelobis samecniero kvleviTi insti-

tutis mier. maT rekomendaciiT tungis mcenares kvebi-

saTvis esaWiroeba yvela sakvebi elementi, maT Soris 

azoti, fosfori, kaliumi. am elementebis efeqturoba ki 

rogorc viciT damokidebulia niadagSi maTi SemTvisebe-

li formebis Semcvelobaze, swored amitom wiTelmiwa 

niadagebze  azotTan erTad  maRalia fosforis efeqti 

(182%), xolo kaliumiT mdidar ewerlebnian niadagze 

fosfori da kaliumi azotis gareSe efeqts ar iZleva. 

tungis mcenaris kvebaSi  gansakuTrebuli mniSvne-

loba aqvs azotis normebs, romelic diferencirdeba 

mcenaris asakisa mosavlis donesTan dakavSirebiT. azo-

tiani  sasuqebis  formebidan ukeTes Sedegs iZleva amo-

niumis gvarjila da Sardovana. mcenaris asakis mixed-

viT azotiani sasuqebis normebi ase nawildeba: 

1-3 wlamde 25 g/mcenareze; 

4-5 wlamde 50 g/mcenareze; 

6-7 wlamde 150 g/mcenareze; 

8-9 wlamde 250 g/mcenareze; 

10 welze zeviT 350 g/mcenareze. 

azotiani sasuqebi Seitaneba yovelwliurad 7-8 sm 

siRrmeze, xolo fosforiani da kaliumiani sasuqebis 

gamoyeneba xdeba niadagSi maTi uzrunvelyofis donis 

mixedviT. am SemTxvevaSi sargebloben imave indeqsebiT, 

romelic damuSavebulia sxva kulturebisaTvis (Cai da 

citrusi). fosforiani da kaliumiani sasuqebi, super-

fosfati an fosforitis fqvili niadagis mJavianobis 

gaTvaliswinebiT SeaqvT yovelwliurad 100-100 kg/ha, an 

2-4 weliwadSi erTxel 200-400 kg/ha. 
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am kulturis ganoyierebis sistema sakmaod farTod 

aqvs damuSavebuli f. WanuyvaZes. igi aRniSnavs rom  

azotiani sasuqebis normis 100-dan 300 g-mde mcenareze 

gadidebiT  mosavali izrdeba 27-60 %-iT sakontrolos-

Tan SedarebiT, xolo  normis Semdgomi gadideba 400 g-

mde mcenareSi iwvevs mosavlis Semcireba 300 gr. mcena-

resTan SedarebiT, Tumca fonTan SedarebiT mosavali 

mainc gadidebulia. 

tungis mcenare fosforisa da kaliumis mimarT  

moTxovnilebas adreul asakSi amJRavnebs, xolo gansa-

kuTrebiT maRalia maTze moTxovnileba azotiT uzrun-

velyofis SemTxvevaSi. 

mineraluri sasuqebidan fosforis normis wovel-

wliuri da 2-4 weliwadSi erTxel SetaniT f. WanuyvaZis 

mier miRebulia aseTi Sedegi. fonTan SedarebiT  yvela-

ze maRali efeqti miRebulia 4 weliwadSi erTxel  

fosforis 400g/mcenareze Setanis variantze 32%, aseve 

mis mier dadgenilia rom kaliumis normis gadidebam 10-

12 wlian mcenareebze ar gamoiwvia mosavlis gadideba. 

mineraluri sasuqebis garda tungis mcenaris gano-

yierebis sistemaSi mniSvnelovani adgili uWiravs  or-

ganul sasuqebs.  nakels 2,4 t/ha da NPK variantze 3,43 
t/ha SetaniT usasuqo variantTan SedarebiT miRebulia  

mosavlis momateba 119 da 203 %-iT. 

organuli sasuqebis  (nakeli, torf-komposti), norma 

Seadgens  dargvisas 8-10 kg/xeze, 3-5 wlis nargaobaSi 15-

30; 6-10 wlisaSi 25-40 da 10 welze meti asakisaSi ki 30-50 

kg/xeze. organuli sasuqebis efeqti gansakuTrebiT maRa-

lia  humusiT Rarib niadagebze. 

rogorc organuli, ise fosforiani, kaliumiani sa-

suqebi tungis nargaobaSi SeaqvT Semodgoma-zamTarSi an 

adre gazafxulze, niadagis 15-20 sm siRrmeze gadabarvi-

sas. 
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mwvane sasuqebidan tungis nargaobaSi  gamoiyeneba 

saSemodgomo-sazamTro sideratebi. maTi gamoyenebis we-

si igivea rogorc citrusebSi. 

vinaidan tungis mcenare kargad xarobs sust mJave 

da  neitraluri reaqciis mqone niadagebze da wiTelmi-

webi xasiaTdebian  gadidebuli mJavianobiT, amitom am 

niadagebze gaSenebul nargaobaSi saWiroa kiris Setana. 

mokirianeba tardeba Semodgoma-zamTris periodSi 10-15 

sm siRrmeze CakeTebiT 10-15 weliwadSi erTxel, kiriani 

sasuqebidan tungis plantaciebSi gamoiyeneba  defikati, 

dafqvuli kirqva, tkili da sxva. Tu niadagSi magniumis 

Semcveloba 5 mg-ze naklebia 100 gr niadagSi, maSin am 

niadagebSi magniumis Semcveli kiriani sasuqebis Setana 

saukeTeso efeqts  iZleva, rogoricaa dolomiti. 

 

 

 

7.6. mravalwliani sasoflo-sameurneo  

kulturebis  ganoyierebis sistema 
 

7.6.1. xexilis baRis ganoyiereba 

mravalwlian kulturaTa jgufSi Sedis: Teslovani--

vaSli, msxali; kurkovani-bali, atami, alubali, qliavi; 

kenkrovani - venaxi, Jolo, xurtkmeli, mocxari; subtro-

pikuli xexilovani - leRvi, xurma, broweuli; citru-

sovnebi - mandarini, limoni, forToxali; kaklovani - 

nigozi, Txili, pekani; cximzeTovnebi – tungi; eTerze-

Tovnebi - dafna, aseve Cais buCqi da sxva. CamoTvlili 

mcenareebis swori gamoyiereba aris maTi produqtiulo-

bis aucilebeli wyaro. 

am kulturebis swori ganoyierebis sistema Sedgeba 

Semdegi etapebisagan: 

1. sanerge meurneobis ganoyiereba; 

2. baRis da  plantaciis gaSenebis win ganoyiereba; 
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3. mcenareTa dargvisas niadagis ganoyiereba; 

4. axalgazrda (aramosavliani da mosavliani) baRisa 

da  plantaciis ganoyiereba; 

5. mosavliani baRisa da plantaciis  ganoyiereba. 

merqnovan-xexilovani mcenareebi sicocxlis manZil-

ze  gadadian maTTvis damaxasiaTebel asakobriv etapebs 

anu periodebs, romelic g. Sitis mier dayofilia sam 

periodad: 

pirveli periodi  aris  vegetaciuri organoebis 

gaZlierebuli zrdis periodi. igi moicavs axalgazrda 

xexilovani mcenareebis  ganviTarebis fazas aRmocenebi-

dan pirveli mosavlis miRebamde. am periodSi xdeba ro-

gorc fesvTa sistemis ise miwiszeda ConCxis zrda. 

meore periodi moicavs - nayofZlevis periods. igi 

xasiaTdeba mcenareTa sruli mosavliT. varji formire-

bulia, viTardeba bevri sanayofe totebi da kvirtebi da 

varjis zrda Sesustebulia, amitom am periodSi didi 

yuradReba unda mieqces mcenareTa  kvebas da agroteqni-

kas, romlis mizania Seqmnas xelsayreli pirobebi mcena-

reTa msxmoiarobisaTvis. 

mesame periodi aris ConCxis masobrivi  xmobisa da  

mosavlianobis  mkveTrad dacemis periodi. am periodSi 

Zveli varji TiTqmis mTlianad xmeba, risTvisac am pe-

riodSi saWiroa mcenareTa gaaxalgazrdaveba raSic  

igulisxmeba is rom mcenares  unda  moscildes totebi 

romlebic gamxmaria da mieces saSualeba  mZinare  kvir-

tebisagan axali  varjis Camoyalibebas. 

aRniSnuli asakobrivi periodebi gansxvavebul moTx-

ovnebs uyenebs am dargis  specialistebs kvebis sakiTx-

ebSi. amitom yvela periodSi sasuqebis  normebi iqneba 

sxvadasxva. 

aqve unda aRiniSnos rom mravalwliani kulturebis  

ganoyierebis gacnobisas calcalke unda SevexoT TiTo-

eul aucilebel kulturebs. xexilovani mcenareebis ga-
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noyierebisas aucilebelia soflis meurneobis SemuSave-

bisaTvis Semdegi: 

viciT rom xexilovani mcenareebi sicocxlis man-

Zilze erTi da igive adgilze viTardebian da xangrZli-

vi  periodis ganmavlobaSi aRaribeben metad niadags 

moZravi sakvebi nivTierebebiT: amasTan erTad  unda aRi-

niSnos rom saqarTvelos samrewvelo mexileobis zona-

Si baRebi gaSenebulia sxvadasxva tipis niadagebze, rom-

lebic Tavisi  nayofierebis xarisxis mixedviT mkveTrad 

gansxvavdebian. amitom xexils ganoyierebis dros  mxed-

velobaSi  unda miviRoT maTi moTxovnileba sakveb niv-

Tierebebze, mcenareebis asaki da mosavlianoba, calkeu-

li jiSebis  biologiuri Tavisebureba, baRis niadagis 

damuSavebis sistema, niadagis nayofiereba, sarwyavi 

wyliT  uzrunvelyofis  done da sxva. 

xexilis baRebi sakvebi  nivTierebis  moTxovnis mi-

xedviT mkveTrad  gansxvavdebian savegetacio periodis 

manZilze, ris gamoc arCeven  sakvebi nivTierebis STan-

Tqmis or ZiriTad  periods: 

1. gazafxuli -zafxuli, rodesac mimdinareobs  gaZ-

lierebuli vegetacia da Sesabamisad sakvebi nivTiere-

bis  didi SeTviseba. 

2. zafxulsa  da Semodgomis Tveebi, roca warmoebs 

fesvebis  intensiuri zrda da sanayofe  kvirtebis Ca-

saxva momdevno wlis  mosavlisaTvis. yovelive amis mi-

xedviT  calkeul periodebSi sakvebi nivTierebebis 

moTxovnileba xexilis mier aris sxvadasxva da amitom 

agronomma  unda gaiTvaliswinos es da maSin  unda mis-

ces sakvebi  elementebi roca amis saWiroeba Seiqmneba. 

mravalwliani gamokvlevebiT dadgenilia rom sxva-

dasxva periodebSi sakvebi elementebis didi momTxovnia 

atami da  vaSli, vidre msxali, komSi da qliavi.  vaS-

li, atami da komSi aseve didi raodenobiT STanTqaven  

niadagidan kalciums.  mcenareebis calkeul organoebSi 
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araTanabrad aris ganawilebuli sakvebi elementebi 

(NPK) yvelaze meti gvxvdeba foTlebSi da nayofSi da 

SedarebiT mcire raodenobiT ylortebSi, Stambsa da 

fesvebSi. aseve gansxvavdeba xexilis moTxovnileba sak-

veb nivTierebebze calkeuli  fenofazebis mixedviT. aq-

ve isic unda gaviTvaliswinoT sakvebi nivTierebis mice-

ma ar SeiZleba Semodgomis periodSi, radgan es gaaxan-

grZlivebs vegetacia da mcenare ver moaswrebs zamTris-

Tvis momzadebas. 

gansakuTrebuli yuradReba unda mieqces axalgaz-

rda baRebis ganoyierebas, radgan maSin xdeba mcenaris 

rogorc fesvTa sistemis varjis normaluri Camoyalibe-

ba. amitom axalgazrda xexilis mier sakvebi nivTierebis 

momaragebis mizniT aucilebebilia wina wlis Semodgo-

maze SevitanoT niadagSi fosfor-kaliumiani da organu-

li sasuqebi, xolo adre gazafxulze azotiani sasuqebi.  

xexilis msxmoiarobaSi Sesvlis Semdeg sasuqebis ga-

moyeneba fenofazebis mixedviT icvleba, radgan am peri-

odSi ganoyierebis  mizans warmoadgens vegetaciuri or-

ganoebis zrdasTan erTad nargaobis mosavlianobis ga-

dideba-gaxangrZliveba da mewleobis Sesusteba Sead-

gens, amitom  ganoyierebis swori sistema unda emsaxure-

bodes xexilis baRebis maRali da myari mosavlis miRe-

bas. 

sasuqebis efeqturoba xexilis baRSi-saqarTvelos  

samrewvelo xexilis baRebSi  da sanergeebSi Catarebu-

lia  mravali gamokvleva mineraluri da organuli sa-

suqebis normebis, maTi Setanis wesebisa da vadebis da-

sadgenad, romelTa dacviT miiReba xexilovani mcenaree-

bisagan maRali  da xarisxovani mosavali. am mxriv mTe-

li rigi gamokvlevebi aqvs Catarebuli m. gurgeniZes. mi-

si  kvlevis Sedegebi saSualebas gvaZlevs  visaubroT 

azotiani sasuqebis Setanis  normebisa da vadebis gav-

lenaze  fosfor-kaliumis fonze. avtoris kvlevebiT 
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dasturdeba, rom azotiani sasuqebi aRninul fonze  

mniSvnelovnad zrdis  vegetatiur nawils  vaSlisas da  

mis mosavals sakontrolosTan SedarebiT, mateba  mo-

savlisa Seadgenda 19%-s azotis 120, fosforis 120, ka-
liumis 70 kg/ha. 

dasavleT saqarTvelos Warbtenian raionebSi azoti-

ani sasuqebis norma unda davadginoT 20-25%-iT meti 

vidre aRmosavleT saqarTveloSi. srul msxmoiare ba-

RebSi gaTvaliswinebulia mineraluri da organuli sa-

suqebi Semdegi saSualo normebiT sarwyavi raionebisaT-

vis calke da urwyavebisaTvis calke. aRniSnuls aqvs 

Semdegi saxe: sarwyavi raionebisaTvis nakeli 30-40 tona, 
N120-150, P2O5 120-150, K2O80-100 kg/ha. 

urwyavi raionebisaTvis: nakeli 30-50 tona, N120-150, P2O5 

120-150, K2O80-100 kg/ha. 

xexilis baRebSi fosfor-kaliumiani sasuqebis sis-

tematiurad gamoyenebis pirobebSi aucilebelia perio-

dulad  dgebodes (yovel 4-5 w) niadagis 0-20 da 20-40 sm 

siRrmeze  fosfor-kaliumis moZravi formebis Sesaxeb  

kartograma, romlis Sesabamisad Seitaneba es sasuqebi 

sxva danarCeni pirobebis dacviT-niadagis nayofierebis  

xarisxis, baRis niadagis movla-damuSavebis sistemis, 

nargavobis xnovanebisa da agreTve wyliT uzrunvelyo-

fis mixedviT. 

aRmosavleT  saqarTveloSi axalgazrda da msxmoia-

re baRebSi niadagis damuSavebisas  iTvaliswineben mce-

nareTa rigTaSorisebSi sxvadasxva saToxni kulturebis  

moyvanas, an sideratebis Tesvas romelic warmoadgens  

mecxoveleobis mtkice sakveb bazas. am miznisaTvis Sed-

genilia Teslbrunvebis sxvadasxca sqemebi. es sqemebi 

rekomendirebulia xexilovani mcenareebis movla-moyva-

nis agrowesebiT. 

axalgazrda xexilis baRebSi sasuqebi Seitaneba 

Stambis irgvlis, xolo msxmoiare baRebSi rigTaSori-
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sebSi mTel farTobze Tanabari ganawilebiT. imis gamo 

rom PK-iani sasuqebi Znelad  gadaadgildeba niadagSi, 

amitom maTi Setana  dasaSvebia Zlier da saSualo saZi-

reebze  gaSenebul msxmoiare baRebSi periodulad, yo-

vel 5-6 weliwadSi erTxel 2-3 wlis agroteqnikuri do-

ziT 45-50 sm siRrmeze, sasuqebis Rrmad Semtani  manaqa-

niT an  rigTaSorisebSi Rrma arxebSi, rac specialuri   

arxmWreliT keTdeba. 

sust saZireebze (nagala) gaSenebul baRebSi ar aris 

saWiro  mineraluri sasuqebis Rrmad Setana, radgan ze-

dapirulad  iviTareben fesvTa sistemas, xolo  im nak-

veTebze sadac sistematiurad SehqondaT PK-iani sasuqebi 
saWiroa yovel 4-5 weliwadSi ganaxldes agroqimiuri  

kartogramebi, romlis monacemebis safuZvelze unda  

iyenebdnen zemoT dasaxelebuli mineraluri sasuqebis 

normebs. 

msxmoiare xexilis baRebSi sadac iTeseba siderate-

bi saWiroa azotiani sasuqebis Setana rekomendirebuli  

normebis mixedviT. bunebrivi pirobebis gaTvaliswinebiT 

xexilis baRebSi mineraluri (PK) da organuli sasuqebi 

unda SevitanoT saSemodgomo,  sazamTro Rrmad damuSa-

vebis win, azotiani sasuqebi ki or vadaSi. normis 2/3  

niadagis sagazafxulo damuSavebis win, adre gazafxul-

ze wvenTa moZraobis  dawyebamde da erTi mesamedi  ga-

mokvebis saxiT  yvavilobis damTavrebis Semdeg, rigTa-

SorisebSi  kultivaciis paralelurad. 

azotiani sasuqebidan upiratesoba eniWeba amiduri 

da amiakuri formis sasuqebs, kontinenturi klimatis pi-

robebSi urwyav niadagebze gaSenebul baRebSi azoti Se-

iZleba SevitanoT 1/3 odenobiT SemodgomiT xolo nor-

mis 2/3 - adre gazafxulze. 

mineraluri da organuli sasuqebis Setana adre ga-

zafxulze dasaSvebia aRmosavleT saqarTvelos sarwyav 

raionebSi da dasavleT saqarTvelos zomier da uxvna-
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leqian raionebSi, mcire siRrmis niadagebze gaSenebul 

baRebSi. 

 

7.6.2. venaxis ganoyiereba 

vazi miekuTvneba mravalwlian kulturas, igi mrava-

li wlis ganmavlobaSi  viTardeba erTi da imave ad-

gilze, iTvisebs sakveb nivTierebebs da mniSvnelomnad 

aRaribebs niadags.  vazi fesvTa sistemas iviTarebs  ni-

adagis Rrma fenebSi da xasiaTdeba Zlieri fotosinTe-

zuri aparatiT. igi SedarebiT  sxva kulturebTan mekle 

droSi axdens organuli nivTierebis sinTezs da sakvebi  

nivTierebebis  gadaadgilebas fesvebidan foTlebamde. 

vazis niadaguri kveba xorcieldeba, rogorc fesvTa 

sistemis  sinTezuri, ise haerovani kvebis Sedegad, rad-

gan fotosinTezis produqtiulobaze didad aris damo-

kidebuli  organuli  nivTierebebis (naxSirwylebi) war-

moqmna da Sesabamisd yurZenSi Saqris dagroveba. es uka-

naskneli damokidebulia rogorc  fotosinTezis aqti-

vobaze ise venaxSi  gatarebuli agroteqnikuri RonisZi-

ebebze. 

vazi kargad xarobs Savmiwebze, wabla, neSompala--

karbonatul,  rviTelmiwa, rux, mura, aluviur, kordian-

ewer, subtropikul ewer, wiTelmiwebze da sxva. igi 

karg mosavals iZleva karbonatul niadagebze. vazis ni-

adaguri kvebisaTvis mniSvnelovania, rogorc  makro, ise 

mikroelementebi, magram maTgan gadamwyveti mniSvneloba 

aqvs azots,  fosfors da kaliums. TiToeuli am elemen-

tis daniSnuleba vazisaTvis Semdegia: 

azotiT normaluri kveba adidebs vazze foTlebisa 

da ylortebis raodenobas, foTlis zedapirul farTs, 

rac dadebiT  gavlenas axdens  asimilaciis  intensivo-

baze, xolo misi simcire  iwvevs uku reaqcias, wvrilde-

ba Reroebi da foTlebi pataravdeba. azotis Warbi  kve-

bac ar aris saWiro, radgan ylortebi ver aswreben  
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momwifebas zamTrisaTvis, garda amisa uaresdeba misgan 

miRebuli Rvinis xarisxi, izrdeba masSi cilebis raode-

noba da mcirdeba Saqrianoba. amitom vazis kvebisas sa-

Wiroa didi sifrTxile mkacrad unda iqnes daculi 

azotiani sasuqebis normebi. 

fosfori monawileobas iRebs vazis mcenareSi mimdi-

nare yvela sasicocxlo procesSi. igi  vazSi gvxvdeba 

rogorc mineraluri ise organuli naerTebis saxiT. mi-

si simcire anelebs erTwliani vegetatiuri nawilebis 

zrdas, kvirtebSi yvavilobis Casaxvas da Sesabamisad 

vazze mtevnebis raodenobas. saqarTvelos  mevenaxeobis  

raionebis niadagebi  Raribia mcenarisaTvis SesaTvisebe-

li fosforiT da amitom mniSvnelovani yuradReba unda 

mieqces am elementiT vazis kvebas. 

garda CamoTvlili sakvebi elementebisa vazi did  

moTxovnilebas ayenebs kaliumze, gansakuTrebiT inten-

siuri zrdisa da nayofis momwifebis fazebSi. kaliumiT 

normaluri kvebisas izrdeba  foTlebis raodenoba, xan-

grZlivdeba sicocxlis unari, izrdeba foTlebis  fo-

tosinTezuri unari. igi azotTan  da fosforTan erTad 

adidebs masSi mimdinare procesebs, kerZod moqmedebs  

naxSirwylebisa da cilebis cvlaze, moanwileobs Jan-

gva-aRdgeniT procesebSi. yovelive amasTan erTad igi 

aCqarebs vazis erTwliani rqebis momwifebas, udidebs 

yinvagamZleobis unars, amcirebs transpiracias da aZli-

erebs naxSirwylebis asimilacias. igi sxva sasqTan 

(fosforTan) erTad dadebiTad moqmedebs Rvinis xaris-

xze, matebs mas stabilurobas da daZvelebis periodSi 

Rvino ar avaddeba. yovelive zemoT aRniSnuli gasaTva-

liswinebelia vazis ganoyierebis dros. 

qarTveli mecnierebis  monacemebiT vazis msxmoiare 

nargaobas  niadagidan gamoaqvs azoti 37-90, P2O5-10-50 da 
K2O 28-100kg/ha. ucxoeli mecnierebis monacemebiT ki aR-

niSnuli elementebis  gamotanis minimumi ramdenadme ga-

264 
 

didebulia azoti 47-90, P2O5-14-50 da K2O 28-100kg/ha. sak-

vebi elementebis niadagidan gamotana mcenaris mier da-

mokidebulia garemo pirobebze, agroteqnikaze, vazis 

jiSsa da mosavlis doneze. vazis  calkeuli organoe-

bis mier  gamotanili sakvebi elementebi  yvelaze meti 

raodenobiT N -(47%), P2O5(16,5%) da K2O (38%) Seicavs 

foToli. meore adgili nayofs ukavia N -(14,3%), 

P2O5(4,3%) da K2O (18,6%) sxva organoebSi gacilebiT nak-

lebia. 

venaxis gasanoyiereblad gamoiyeneba mineraluri da  

organuli sasuqebi, aseve  mikrosasuqebic, magram maTi 

efeqti sxvadasxva ekologiur pirobebSi sxvadasxvaa. ma-

galiTad saqarTveloSi Rarib aluviur niadagebze sasu-

qebi  gansakuTrebiT maRal efeqts iZleva. aRmosavleT 

saqarTveloSi sasuqis efeqti ramdenadme naklebia da-

savleT saqarTvelosTan SedarebiT, rac ganpirobebulia 

iq arsebuli niadagebiT, radgan viciT, rom sakvebi   

elementebiT mdidar niadagebze sasuqebis efeqti nakle-

bia, zogjer  uaryofiTadac moqmedebs. Savmiwa niadageb-

ze sasuqebi qmnis  pirobebs vazis qloroziT daavadebi-

sa. 

sakvebi nivTierebiT Rarib aluviur niadagebze 20 

t/ha  nakelis SetaniT mosavali daaxloebiT  izrdeba 

20 %-iT, xolo Savmiwebze 40 t/ha nakelis Setana mosa-

vals amcirebs 5,5%-iT. xolo Tu nakelis doza kidev 

gaizrdeba Sesabamisad Semcirdeba  mosavlis mateba. 

vazis zrda-ganviTarebisaTvis didi mniSvneloba 

aqvs organuli, fosfor-kaliumiani sasuqebis CakeTebis 

siRrmes. saerTod maTi CakeTeba xdeba 3-4 weliwadSi  

erTxel 35-45 sm siRrmeze, mwkrivTaSorisebSi, mwkrivis 

gamotovebiT, radgan orive mxares  vazis fesvTa siste-

ma ar daziandes,  xolo sxva wlebSi ki SeaqvT 18-20 sm 

siRrmeze. sasuqebis Setanis aseTi morigeoba vazis 

plantaciebSi mosavals  zrdis 30-40%-iT da es efeqti 
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vlindeba maSin roca mcenare kargad aris  uzrunvelyo-

fili azotiT. 

vazis zrda-ganviTarebaSi mniSvnelovab rols asru-

lebs  mwvane sasuqebi, romelic iTeseba  mwkrivTaSori-

sebSi. am mizniT aRmosavleT saqarTveloSi  gamoiyeneba 

cxenis cercvela da muxudos narevi, xolo dasavleT 

saqarTveloSi  lurji xanWkola da soias narevi. maTi 

Tesva tardeba adre gazafxulze, xolo niadagSi  Cake-

Teba ki aqtiuri  yvavilobisas. danarCeni sideratebi 

iTeseba seqtember-oqtomberSi da niadagSi CakeTdeba ad-

re gazafxulze aqtiuri yvavilobis fazaSi. 

niadagis ares reaqciaze vazis reagireba aris  ase-

Ti igi  kargad izrdeba da  saukeTeso  mosavals iZle-

va susti mJave, susti tute da neitraluri reaqciis 

mqone niadagebze. amitom is niadagebi romlebic xasiaT-

debian  maRali mJavianobiT saWiroa maTi mokirianeba. 

 vazis mcenaris  ganoyierebisas  mxedvelobaSia mi-

saRebi  niadaguri Tavisebureba da klimaturi pirobebi. 

maTi  gaTvaliswinebiT saqarTvelos  mevenaxeobis raio-

nebSi  moqmedi  agrowesebiT gamoiyeneba mineraluri da 

organuli sasuqebi Semdegi normebiT. organuli sasuqe-

bi - aRmosavleT saqarTveloSi 20-30t/ha, dasavleT sa-

qarTveloSi 40-50 t/ha. mineraluri sasuqebis norma ki 

Seadgens aRmosavleT saqarTvelos urwyav raionebSi 

N45-120, P60-120, K60-100 kg/ha. sarwyav raionebSi ki N60-160, P60-120, 
K60-100 kg/ha. xolo dasavleT saqarTvelos raionebSi N90-

180, P90-150, K60-120 kg/ha. 

organuli sasuqebis Setana xdeba 3-4 weliwadSi er-

Txel, P da K-iani sasuqebis ki kartogramebis  mixedviT, 

xolo azotiani  sasuqebi yovelwliurad.  

azotiani  sasuqebis Setana xdeba weliwadSi orjer. 

azotis saerTo normis 2/3 adre gazafxulze, wvenis moZ-

raobis dawyebis win da 1/3 vazis yvavilobis dawyebis 

win an  misi damTavrebisas.  
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mineraluri sasuqebis garda venaxis  gasanoyiereb-

lad gamoiyeneba nakelis wunwuxi. umjobesia NPK-s xsna-

ris saxiT gamoyeneba. am wesiT gamoyenebuli sasuqebi 

fxvnilis saxiT gamoyenebulTan SedarebiT 15-20%-iT 

zrdis yurZnis mosavals. gamokvebisaTvis sxvadasxva re-

gionSi  miCneulia sxvadasxva  normebi. saqarTvelos pi-

robebSi ki TiToeuli sakvebi elementis 40-60kg/ha anga-

riSiT. 

gamokvebisaTvis  niadagSi xsnaris saxiT SeaqvT Sem-

degi nazavi, romelic Seicavs sakveb elementebs aseTi 

raodenobiT: Sardovana-0,2; amoniumis gvarjila -0,3;  

amoniumis sulfati – 0,4-0,5; qloriani kaliumi 0,3-0,5 da 

superfosfati 0,6-1,0 kg 100 litr wyalze. xsnaris saxiT 

vazis gamokveba SeiaZleba 2-3-jer. 

venaxis ganoyierebisaTvis ZiriTad sasuqebTan erTad 

didi mniSvneloba aqvs mikrosasuqebs. aris SemTxvevebi 

roca ZiriTadi sasuqebi araviTar efeqts ar iZleva an  

uaryofiTad moqmedebs vazis mimarT. am SemTxvevaSi ki  

mikrosasuqebi iZleva maRal efeqts. maTi gavleniT iz-

rdeba aramarto yurZnis mosavali, aramed yurZenSi Saq-

ris Semcveloba, romelic icvleba 0,5-2,0%-is fargleb-

Si. 

mikrosasuqebi  unda gamoviyenoT mxolod  da mxo-

lod fesvis gareSe gamokvebis saxiT qlorozis gavrce-

lebis raionebSi. niadagSi Sesatani mikrosasuqebis nor-

mebia: boro – 1,5; manganumi - 3-10; TuTia - 3-8; da molib-

deni 0,25-2,0 kg/ha. aqve unda aRiniSnos rom maTi xSiri  

gamoyenebis SemTxvevaSi  norma mesame wlidan unda Sem-

cirdes 2-jer. 

mikrosasuqebis niadagSi Setana xdeba SemodgomiT, 

gazafxulze an zafxulSi. maTi niadagSi Tanabrad  ga-

nawilebisaTvis ureven mineralur sasuqebTan, mSral ni-

adagTan an silasTan. 
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venaxis ganoyierebaSi mniSvnelovani adgili uWiravs  

mis fesvgareSe gamokvebas. am mizniT msxmoiare baRSi 

iyeneben dabali koncentraciis xsnarebs 0,05-1%. Sesxu-

reba savegetacio periodSi SesaZlebelia 2-3-jer Cata-

reba. monacemebiT  mtkicdeba, rom vazi maRal mosavals 

iZleva roca tardeba  mikrosasuqebis Sesxureba  misi 

yvavilobis win. Tu vazs  ramdenime elementi aklia um-

jobesia maTi  cal-calke Sesxureba. pirvel rigSi  is 

elementebi unda SevasxuroT romelic aklia da Semdeg  

klebadi rigis mixedviT. amasTan unda aRiniSnos, rom 

Sromis gaiolebis mizniT mikrosasuqebi SeiZleba Sevas-

xuroT  bordos xsnarTan erTad. am miznisaTvis ar ga-

modgeba is qimiuri  preparatebi, romlebic  mikrosasu-

qebs uxsnad mdgomareobaSi gadayvanas gamoiwvevs. 

 

 

 

7.7. erTwliani sasoflo-sameurneo  

kulturebis ganoyierebis sistema 
 

7.7.1. kartofilis kulturis ganoyiereba 

kartofili sasursaTo sakvebi da teqnikuri kultu-

raa. igi ZiriTadad mohyavT Savmiwa niadagian zonaSi 

zRvis donidan 2200m simaRleze. saqarTveloSi am kul-

turiT ZiriTadad dainteresebulia gardabanis, marneu-

lis, bolnisis samxreT saqarTvelos raionebi. saukeTe-

so xarisxis kartofili modis maRalmTian zonaSi - sva-

neTSi, zemo raWaSi, zemo aWaraSi da sxva. 

kartofilisaTvis saukeTeso niadagebad iTvleba 

Savmiwebi, gakulturebuli torfnarebi da kordian-ewe-

ri niadagebi. mis ganviTarebisaTvis niadagis  optimalu-

ri reaqcia aris pH 5,5-6,0 sxva mindvris kulturebisagan 

gansxvavebiT kartofili ukeT itans mJave niadagebis 

xsnaris  koncentracias. tuberiT  gamravlebul karto-
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fils fesvTa sistema aris funja da misi ZiriTadi masa 

90-95% saxnav fenaSia  gavrcelebuli. 

kartofili sakvebi nivTierebebis nawilis STanTqmas 

amTavrebs yvavilobis damTavrebisas. calkeuli jiSebis 

mixedviT sakveb nivTierebaTa STanTqmis intensivoba  

Semcirebulia 1-1,5 Tve saadreo jiSebSi  vidre sagviano 

jiSebSi. 

kartofilis mcenare sakveb elementebs sxvadasxva 

regionSi sxvadasxva  raodenobiT STanTqavs. amitom sa-

Sualod  sxvadasxva klimatur niadagur pirobebisaTvis 

100 c/ha kartofiliis tuberebis mier gamoitaneba N-40-

70; P2O5 -15-20 da K2O-60-90 kg/ha.  

kartofilis kulturisaTvis niadagis mokirianeba 

did efeqts ar iZleva. mokirianebas awarmoeben mZime me-

qanikuri da saSualo  meqanikuri niadagebi, roca niada-

gis ares reaqcia  pH<5-ze. aseT niadagebze igi SeaqvT 

1/3, xolo msubuq  meqanikur Sedgenilobis niadagebze 1-

2  hidrolizuri mJavianobis angariSiT. kiriani sasuqe-

bis sruli moqmedeba vlindeba 2-3 wlis Semdeg, xolo 

misi Semdgomi moqmedeba grZeldeba 5-6 wlamde. mikiria-

nebis Catareba umjobesia tuberebis dargvis dros an 

dargvamde ramdenime wliT adre. mokirianebisas niadag-

Si izrdeba kalciumisa da zogjer magniumis koncentra-

cia, xolo mcenaris mier kaliumisa da boris SeTviseba 

mcirdeba. kaliumsa da magniums Soris irRveva Tanafar-

doba da amis gamo tuberebi avaddeba qeciT, mcirdeba 

saxameblis Semcveloba da kartofili didxans ar inaxe-

ba. am procesis anu kiris uaryofiTi gavlenis gauvneb-

loba SeiZleba  kaliumiani sasuqebis maRali normis ga-

moyenebiT boris Semcvel sasuqebTan erTad, bori gamoi-

yeneba 0,7-1 kg/ha. 

kartofili dadebiTad reagirebs  organuli sasuqe-

bis  gamoyenebaze. nakelis Setanisas kartofilis saad-

reo jiSebi misgan sakveb elementebs iTvisebs mcire ra-
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odenobiT mokle savegetacio periodis gamo vidre sag-

viano jiSebi. sxvadasxva klimatur niadagur  pirobebSi 

nakelis 20-40 t/ha-ze Setana iZleva 25-60 c/ha kartofi-

lis mosavlis matebas. dozis kidev ufro gadideba Sav-

miwa (20t/ha) da kordian-ewer niadagebze (40t/ha) iwvevs  

namati mosavlis anazRaurebis  mkveTr Semcirebas. nake-

lis SetaniT izrdeba ara marto kartofilis mosavali, 

aramed umjobesdeba niadagSi  naxSirbadovani kvebis pi-

robebis srulyofa, radgan 30 t/ha nakelis gaxrwniasas 

damatebiT gamoiyofa 100-200 kg/ha CO2.  

kartofilis gasanoyiereblad gamoyenebuli marto 

torfi ar iwvevs mosavlis matebas, radgan  yovelgvari  

organuli  nivTiereba niadagSi Znelad ixsneba. qviSa da 

qviSnar niadagebze maRal efeqts iZleva organuli sa-

suqebis Setana  fosfor- kaliumTan erTad. 

kartofilis mosavlis gadidebis ZiriTadi saSuale-

ba aris mineraluri sasuqebis gamoyeneba. calkeuli mi-

neraluri sasuqebis efeqti maTi xsnadi formebis Sesa-

bamisad icvleba. niadagis Tvisebebisa da klimaturi pi-

robebis gaTvaliswinebiT 150-300 c/ha kartofils gegmiu-

ri mosavlis misaRebad saWiroa N-60-120, P2O5-30-110 da 

K2O-50-120 kg/ha Setana. 

fosforiani sasuqebidan iyeneben garanulirebul 

superfosfats xolo kaliumiani sasuqebidan kaliumis 

marilebs. fosforiani sasuqebi SeaqvT adre gazafxul-

ze, xolo qloris Semcveli kaliumiani sasuqebi SeaqvT 

adre gazafxulze, an umjobesia SemodgomiT SevitanoT, 

radgan qlori Cairecxos fesvTa sistemis gavrcelebis 

aridan, raTa aviciloT misi  momwamvleli moqmedeba. 

ise umjobesia  kaliumiani sasuqebis adre gazafxulze 

Setana, xolo mokirianebis fonze umjobesia fiziolo-

giurad mJave azotiani sasuqebis gamoyeneba. 

aRniSnuli dozebi  mineraluri sasuqebis  ase dife-

rencirdeba. dargvisas N-20-40, P-20-40 an N-20-40, K-20-40 
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kg/ha. kompleqsuri sasuqebis saxiT an pH<5 20-40 granu-

lirebuli sauerfosfatis saxiT. kaliumiani sasuqebi-

dan ukeTesia kaliumis sulfati, kalimagnezia da kali-

magi, romlebic praqtikulad qlors ar Seicavs an  mci-

re  raodenobiT. 

roca organul sasuqebs iyeneben maSin saWiroa maTi  

mineralurTan erTad gamoiyeneba 10 t nakelis ha-ze Se-

tanisas saWiroa N-10-15 kg azotis damatebac. marto  mi-
neraluri sasuqebis gamoyenebiT miiRweva kartofilis 

sasurveli efeqti, magram  saxameblis raodenoba mcir-

deba Tu ar iqneba gamoyenebuli  organuli sasuqebi. 

kartofilis  mosavlianobis gadideba SeiZleba ag-

reTve yvavilobisa da tuberebis warmoqmnis fazaSi Ca-

tarebuli  morwvisas erTi an ori  gamokvebiT azotiani 

da kaliumiani sasuqiT. pirveli gamokveba  tardeba  ma-

Sin roca mcenare miaRwevs 20sm simaRles da meore ro-

ca dakokrebas. am miznisaTvis azotis norma aris 20-40 

da kaliumis 20-40 kg/ha. 

 

7.7.2. bostneuli kulturebis ganoyiereba 

bostneul kulturebs niadagidan gamoaqvT didi ra-

odenobiT sakvebi elementebi marcvleul kulturebTan 

SedarebiT, amasTan maT aqvT susti fesvTa sistema da 

ar SeswevT unari sakvebi elementebi SeiTvison Znelad-

xsnadi naerTebidan. fesvTa sistemas ZiriTadi nawili 

moTavsebulia ZiriTad saxnav fenaSi. yovelive amis gamo 

swored unda SeirCes bostneulis kvebis reJimi. amisaT-

vis es kulturebi unda daiTesos kargi fizikuri Tvise-

bebis mqone niadagebze. bostneuli kulturebi mgrZnobi-

areni arian niadagis sakvebi xsnarebis koncentraciisad-

mi, romelzec damokidebulebis mixedviT bostneuli 

kulturebi iyofa or jgufad 1. amtani-sufris Warxali, 

pomidori, kombosto; 2. Nnaklebad amtani xaxvi, kitri, 

stafilo. 
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bostneuli kulturebi sxvadasxva raodenobiT iTvi-

seben sakveb elementebs gansakuTrebiT didi raodeno-

biT gamoaqvs niadagidan sakvebi elementebi kombostos 

sxva bostneul kulturebTan SedarebiT, magaliTad 

700c/ha bostneuli-kombosto iTvisebs 312kg kaliums, 

230kg azots da 88kg fosfors erTi heqtaridan. sakvebi 

elementebidan yvelaze meti gamoaqvT bostneuls kaliu-

mi, Semdeg azoti da fosfori. 

bostneuli kulturebi sakvebi elementebis SeTvise-

bis sxvadasxva intensivobiT xasiaTdebian ganviTarebis 

fazebis mixedviT. kombostoSi Tanabrad xdeba SeTviseba 

da maqsimums aRwevs Tavebis daxvevisas, pomidori fos-

fors intensiurad iTvisebs axalgazrda asakSi, kitris 

mcenare ki intensiurad iTvisebs sakveb elementebs yva-

vilobisa da natofis zrdis fazaSi. sufris ZirxvenebSi 

ki ganviTarebis meore periodSi-Zirebis dansxvilebis 

fazaSi. es faza stafilosaTvis ufro gvian dgeba vidre 

WarxlisaTvis. Yyvela es momento gaTvaliswinebuli un-

da iqnas bostneuli kulturebis ganoyierebis dros.  

amasTan unda aRiniSnos, rom bostneuli kulturebi 

naklebad iTviseben sakveb elementebs Zneladxsnadi na-

erTebidan, aseve isini iCenen sxvadasxvagvar damokidebu-

lebas xsnaris koncentraciisadmi magaliTad kitrisaT-

vis, xaxvis da stafilosaTvis xsnaris koncentracia 

pirveli gamokvebisaTvis unda iyos 0,5%-ze qvemoT. meore 

gamokvebisas-1%, xolo WarxlisaTvis Sesabamisad I-II ga-

mokvebisas unda iyos 1-1,5%-ze meti. kombostosa da pomi-

dorisaTvis ki 1% pirveli gamokvebisas, 1,5% meore ga-

mokvebisas da 2% mesame gamokvebisas. 

bostneuli kulturebi iCenen sxvadasxva damokide-

bulebas niadagis ares reaqciisadni. Aam TvalsazrisiT  

Zalze mgrZnobiarea xaxvi, kombosto, salaTa, ispanaxi, 

Warxali, niaxuri, kama; saSualod mgrZnobiareni-kitri, 
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stafilo, wiwaka da yvavilovani kombosto; naklebad 

mgrZnobiarea pomidori, Tvis boloki, Talgami. 

Aamitom saqarTvelos niadagebi sadac iTeseba an ir-

gveba bostneuli kulturebi saWiro xdeba azotis, fos-

foris da kaliumis Semcveli sasuqebis gamoyeneba, xo-

lo mJave niadagebze ki kiriani sasuqebi. Aam RonisZiebe-

bis Catarebi Semdeg saqarTvelos sxvadasxva regionSi 

izrdeba bostneuli kulturebis, rogorc mosavali ise 

misi xarisxobrivi maCveneblebi.  

bostneuli kulturebis ganoyierebaSi mniSvnelovani 

adgili uWiravs organul sasuqebs da gansakuTrebiT 

privilegirebulia Tu organuli sasuqebi gamoyenebulia 

mineralur sasuqebTan erTad. organuli sasuqebi amdid-

reben niadags azotiT, fosforiT, kaliumiT da mcenari-

saTvis saWiro sxva sakvebi elementebiT. amasTan erTad 

organuli sasuqebis gamoyenebiT izrdeba miwaTmoqmede-

bisaTvis sasargeblo mikroorganizmebis raodenoba, um-

jobesdeba niadagis fizikuri Tvisebebi da mcenareebis 

naxSirbadovani kveba. aseve izrdeba niadagis fuZeebiT 

maZRrobis xarisxi, niadagis buferoba da STanTqmis te-

vadoba. 

organuli sasuqebidan mebostneobaSi gamoiyeneba na-

keli, Sereuli komposti, nagavi, torfi, mwvane sasuqebi. 

Bbostneuli kulturebi sxvadasxva damokidebulebas 

iCenen organuli sasuqebis mimarT pirveli jgufis bos-

tneuli kulturebi (kitri, niaxuri, kombosto sagviano, 

gogra, prasa, pomidori da sxva) sasurvelia daiTesos 

axali nakeliT ganoyierebul niadagze, meore jgufisa--

lobio,kombosto adreuli, Warxali, nesvi, sazamTro, is-

panaxi, kama axlad ganoyierebul nakveTze are unda dai-

Tesos. Mmarto nakeliT ganoyierebis SemTxvevaSi ha-ze 

60-100 tona aris saWiro. Aam dros mas Tanabrad abneven 

mTel farTobze da Caxnaven niadagSi mZime meqanikuri 
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Sedgenilobis niadagze 10-12sm siRrmeze, xolo msubuq 

meqanikur Sedgenilobis niadagze ki 15-18sm siRrmeze. 

xSirad meurneobaSi ar moipoveba sakmarisi raode-

nobiT organuli sasuqi da am SemTxvevaSi mimarTaven 

organuli da mineraluri sasuqebis adgilobriv Seta-

nas-budnebSi an mwkrivSi da am SemTxvevaSi 10-jer mcir-

deba nakelis xarji. Oorganuli sasuqebis am wesiT Se-

tana didi xania aris cnobili, magram praqtikaSi ver iq-

na masStaburad danergili. 

organuli da mineraluri sasuqebis  narevis budneb-

si Setana xdeba im bostneuli kulturebis qveS, romle-

bic iTeseba an irgveba budnebSi. maTi Setana SeiZleba 

mwkrivSi Tesvis drosac. narevi aRniSnuli sasuqebisa  

ase mzaddeba. erT budnaze iReben 0,3-0,4kg nakels, 4-10g 

superfosfats, 1-5g amoniumis gvarjilas da 1-3g kalium-

qlors. Narevs Setanamde kargad ureven da ise SeaqvT 

rogorc budnebSi ise mwkrivSi. narevs SeiZleba daema-

tos mikrosasuqebic-bori da magniumiani sasuqebi. budna-

Si moTavsebuli aRniSnuli narevi kargad ereva niadags 

da Semdeg iTeseba an irgveba is bostneuli kulturebi, 

romelic aris gaTvaliswinebuli am nakvetisaTvis. Tu 

ar iqneba daculi yovelive es SeiZleba dairRves niada-

gis xsnaris koncentracia da es Seaferxebs bostneuli 

kulturebis fesvTa sistemas ganviTarebas, rac sabolo-

od aisaxeba mcenaris zrda-ganviTarebaSi. Oorganul-mi-

neraluri  sasuqebis erTad gamoyenebisas heqtarze saWi-

roa 8-10t organuli sasuqi, xolo mineraluri sasuqebis 

raodenoba ki TiTqmis 2-3-jer mcirdeba mTel farTobze 

mofantvasTan SedarebiT. Nnakelis garda organuli sa-

suqebis saxiT SeiZleba gamoyenebuli iqnas bostneuli 

kulturebis gasanoyiereblad sxvadasxva saxis kompos-

tebi, torfi, gadamwvari nagavi, frinvelis nakeli das-

xva. 
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nakelis naklebobis SemTxvevaSi bostneuli kultu-

rebis gasanoyiereblad gamoiyeneba mwvane sasuqebi anu 

sideratebi misi ori forma-damoukidebeli naTesi da 

Sualeduri forma. Aam ukanaskneli formis SemTxvevaSi 

iTeseba saSemodgomo-sazamTro sideratebi. mwvane sasu-

qad gamoiyeneba xanWkola, cercvela, muxudo, barda, cu-

lispira, ZaZa da soia. 

dasavleT saqarTveloSi ki gamoiyeneba mwvane sasu-

qad barda da xanWkola WvavTan an qerTan SereviT, xo-

lo aRmosavleT saqarTveloSi ki culispira, muxudo, 

cercvela da sxva. 

mineraluri sasuqebidan bostneulis gasanoyiereb-

lad gamoiyeneba azotiani, fosforiani da kaliumiani 

sasuqebi. zotiani sasuqebidan amoniumis gvarjila, go-

girdmJava amoniumi, Sardovana; fosforianidan super-

fosfati, mJave niadagebze fosforitis fqvili da Toma-

sis wida; kaliumiani sasuqebidan qlorkaliumi, kaliu-

mis sulfati 30-40%-iani kaliumis marili. 

mineraluri sasuqebis normebi icvleba bostneuli 

kulturebisaTvis niadagis tipisa da kulturis Tavise-

burebis mixedviT. foTlovani bostneulisaTvis saWiroa 

meti azotis Setana, fosforiani sasuqebi ki pomidoris, 

badrijanis, nesvis, gogras da sazamTrosaTvis, xolo 

kaliumiani sasuqebi metia saWiro Zirxvena da tuberiani  

bostneulisaTvis. Aazotis norma icvleba orive mxaris 

aluviur silnari niadagebisaTvis 45-55kg/ha, P2O5 50-60 da 
K2O 30-60 kg/ha. aRniSnuli sasuqebis normebi aRmosavleT 

saqarTveloSi SedarebiT mcirea vidre dasavleT saqar-

TveloSi. es gamowveulia uxvi naleqebis gamo.  
mineraluri sasuqebis nawili unda SevitanoT xvnis 

win, nawili ki farcxvis, an aoSvis win. Ees gamowveulia 

imis gamo, rom aRmocenebis  fazaSi bostneulis fesvta 

sistema sustia da amitom saWiroebs sasuqebis zedapi-

rul Setanas.  
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mofantviT mineraluri sasuqebis normis 2/3 an 2/4 

SeaqvT SemodgomiT mzralad xvnis win da 1/3 an 1/4¼ ga-

zafxulze Tesvis win niadagis aoSvisas. 

Mmineraluri sasuqebis nawili bostneuli kulture-

bis qveS SeiZleba Setanili iqnas mosarwyav wyalTan 

erTad. am SemTxvevaSi yuradReba unda mieqces xsnaris 

koncentracias.Kkombosto kargad viTardeba Tu 10l 

wyalSi gaxsnilia 40g amoniumis gvarjila, 70g super-

fosfati da 30g kaliumis marili. aseTi saxis xsnari 

TiToeul budnas eZleva 0,5l raodenobiT.  

mineraluri sasuqebi bostneul kulturebSi SeaqvT 

gamokvebis saxiT erTjer, an orjer. amokvebis saxiT Se-

iZleba Setanili iqnas adgilobrivi sasuqebi frinvelis 

nakeli JiJis saxiT. 

Kkiriani sasuqebis Setana unda moxdes niadagis mJa-

vianobis mixedviT. ostneuli kulturebisaTvis saukeTe-

soa is niadagebi, romelTa ares reaqcia aris 6,0-7,0. Tu 

5-ze dabalia e.i. 5-1, mJavianoba maSin saWiroa mokiriane-

ba am mizniT gamoiyeneba kiriani sasuqebi da SeaqvT hid-

rolizuri mJavianobis mixedviT mTel zedapirze da Cax-

naven 22-25sm siRrmeze. 

Nniadagis mikrofloris gasaZliereblad SeiZleba 

gamoyenebuli iqnas baqteriuli sasuqi nitragini, rome-

lic moaxdens koJris baqteriebis Seyvanas niadagSi da 

is moexmareba atmosferos azotis fiqsaciaSi. aseve ga-

moiyeneba azotogeni araparkosani mcenareebis qves or-

ganuli sasuqebis daSlis daCqarebis mizniT. zogjer ki 

saWiro xdeba mikrosasuqebis damatebac maTi simciris 

gamo niadagSi, rogoricaa bori, magniumi da spilenZis 

Semcveli mikrosasuqebi.  

 

7.7.3. marcvleuli kulturebis-xorblis ganoyiereba 

marcvleul pureuls yofen or jgufad: saSemodgo-

mod da sagazafxulod. saSemodgomo xorbali iTeseba 
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Semodgomaze da sagazafxulo ki gazafxulze. es gamow-

veulia imiT rom  saSemodgomo xorblis Teslis  iaro-

vizaciisaTvis saWiroa dabali temperatura 0-5
0C-mde 

vidre  sagazafxulo  TavTavisaTvis. 

xorbleuli ZiriTadad mohyavT rogorc sasursaTo  

marcvlovani kultura.  gamomcxvari pureuli ki xasiaT-

deba cilebis, naxSirwylebis maRali SemcvelobiT da 

SemTviseblobiT. xorbleuli aseve ZiriTadad gamoiyene-

ba burRulebisa da makaronis warmoebaSi. xorblis mTa-

vari maCvenebelia  marcvalSi cilis Semcveloba, rome-

lic CvenSi saqarTveloSi Zalian maRalia 18-20%, vidre 

sazRvargareTis qveynebSi. cilebis Semcvelobaze  gav-

lenas axdens klimatur faqtorebTan erTad sasuqebis 

swori gamoyeneba. xorblis xarisxis maCvenebelia webog-

varas Semcveloba, romelic aris cilis masa, igi miiRe-

ba rogorc viciT comis wyliT  garecxvis Semdeg. 

saSemodgomo xorbleuli xasiaTdeba yvelaze maRa-

li  xarisxis  pureuli vidre sagazafxulo.  misi Tavi-

sebureba imaSic gamoixateba igi iyenebs Semodgomisa da  

gazafxulis tens. mas gaaCnia mZlavri fesvTa sistema, 

romelic Rrmad Cadis  niadagSi da kargad iTvisebs sak-

veb elementebs,  kargad itans gvalvebs, misi mosavlia-

noba meryeobs 37-dan 50 c/ha-ze.  

saSemodgomo xorblis Tesli gaRivebas iwyebs 1-

20temperaturaze da uZlebs 300-mde yinvas, xolo saga-

zafxulo xorbalis Tesli ki gaRivebas iwyebs 3-40 tem-

peraturaze da  yinvas naklebad itans. igi  gansakuTre-

bul moTxovnebs uyenebs  niadagebs, ver egueba sakvebi 

nivTierebiT Rarib, mJave niadagebs, ukeTesad egueba  ne-

itralur an sustad tute reaqciis niadagebs, ver itans 

mZime meqanikuri Sedgenilobis niadagebs. 

saSemodgomo xorblis mosayvanad niadagis ares re-

aqcia unda iyos 6,0-7,5 farglebSi. misTvis saukeTeso ni-

adagebs warmoadgens Savmiwebi,  mohyavT agreTve wabla, 
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rux, mdelos marcvlisa da 60 c Calis mosavals heqtai-

dan gamoaqvs N-105kg, P2O5-5-35kg da K2O-70 kg. xolo amave 

raodenobis sagazafxulo xorbals Sesabamisi CaliT ga-

moaqvs N-95 kg, P2O5 -30kg da K2O -45 kg. 
miuxedavad imisa rom  xorbleuli ase aRaribebs ni-

adags da Tu ar moxda momdevno wels  misi Sevseba axa-

li sakvebi elementebiT  TandaTanobiT  niadagi gamova 

mwyobridan, radgan rogorc marcvali ise Cala gadis 

farTobidan da farTobs ar ubrundeba. yovelive amis 

gamo didi mniSvneloba aqvs xorblis ganoyierebas, ro-

gorc mineraluri ise organuli sasuqebiT. 

organuli sasuqebidan iyeneben nakels, Sereul kom-

postebs, torf-kompostebs, mwvane sasuqebs nawveralis 

saxiT. mineraluri sasuqebidan azotiani, fosforiani 

da kaliumiani sasuqebi. azotiani sasuqebidan gamoiyene-

ba amoniumis gvarjila, gogirdmJava amoniumi, Sardova-

na, xolo kaliumiani sasuqebidan ki qlorkaliumi da 

40% kaliumis marili. kiriani sasuqebidan  defikaciuri 

talaxi da dafqvuli kirqva. 

saSemodgomo xorbleulis ganoyierebis sistemaSi 

varCevT ZiriTads, Tesviswinas, Tesvis dros - mwkrivul 

ganoyierebas da gamokvebas, xolo sagazafxulo xor-

bleulis ganoyierebac TiTqmis ase xdeba, mxolod mxed-

velobaSia misaRebi winamorbedi kulturis ganoyierebis 

sisteba. 

saSemodgomo xorbleuli azots iyenebs yvelaze 

mets aRerebisa da daTavTavebis fazaSi, xolo  fos-

fors  energiulad iTvisebs  misi ganviTarebis  pirvel 

4-5 kviris ganmavlobaSi, kaliums ki intensiurad iTvi-

sebs zrdis dasawyisidan yvavilobamde. fosfor-kaliu-

miani kveba aZlierebs fesvTa sistemis ganviTarebas qso-

vilebSi Saqrebis dagrovebas, rac icavs mcenares yinve-

biT dazianebisagan. 
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 xorbleulis ganoyierebis sistemaSi ZiriTadi  ga-

noyierebis dros sasuqebi SeaqvT  niadagis moxvnis win, 

niadagis zedapirze mobneviT, amitom sasuqi xvdeba nia-

dagis Rrma fenebSi da  modis moqmedebaSi mcenaris fes-

vTa mZlavri fesvTa sistemis ganviTarebis Semdeg. Ziri-

Tadi ganoyierebisas gamoiyeneba organuli sasuqebi or-

ganuli nivTierebiT mdidar niadagebze 15-20t nakeli, 

xolo am nivTierebebiT Rarib niadagebze ki 30-40 tonis 

raodenobiT. ganoyierebis am saxiT niadagSi Seitaneba 

aseve fosfor-kaliumiani sasuqebi fosfori P2O5-60-90 kg 

da kaliumi  K2O-60 kg/ha-ze. 

Tesviswina ganoyierebas mimarTaven  niadagis Tesvis-

wina damuSavebisas, romelic saWiroa  mcenaris Teslu-

ri  kvebidan  fesvur kvebaze gadasvlis periodSi, rad-

gan  mcenares am dros ar gaaCnia mZlavri fesvTa siste-

ma da sakvebi elementebi saWiroa niadagis zeda fenebSi. 

am mizniT saSemodgomo pureulSi gamoiyeneba N-25 kg  

xalas nivTiereebaze gadaangariSebiT amoniumis  gvar-

jilis saxiT. sasuqis mobneviT da niadagSi 5-7 sm siR-

rmeze  kultivatoriT CakeTebiT. 

mwkrivuli ganoyierebis dros iyeneben  garanurile-

bul sasuqs mwkrivSi Tesvis dros. am ganoyierebisas ga-

moiyeneba 10 kg/ha-ze granurileburi superfosfati. kve-

bis aRniSnuli saxe  xels uwyobs  mcenaris fesvebis 

ganviTarebas da Rrma fenebSi Casvlas. ganoyierebis  am 

saxiT saSemodgomo xorblis mosavali 1,7-3,4 c-iT iz-

rdeba. 

saSemodgomo pereulis ganoyierebis sistemaSi azo-

tiani sasuqebis mTeli normis Setana Tesvis win, marTa-

lia zrdis vegetatiur  nawils,  magram Tu xelsayreli 

pirobebi ar darCa (e.i. mkacri zamTris SemTxvevaSi) ma-

Sin mcenareSi mcirdeba naxSirwylebis Semcveloba, rac 

TavisTavad amcirebs  mcenaris zamTargamZleobas. garda 

amisa SemodgomiT Setanili azotiani sasuqebis mTeli 



279 
 

norma  SeiZleba mosuli atmosferuli naleqebiT Cai-

recxos niadagis Rrma fenebSi e.i. adgili eqneba azotis 

danakargebs. amitom saSemodgomo xorbleulisaTvis di-

di mniSvneloba aqvs maT  ganoyierebas azotiani sasuqe-

bis gamokvebis saxiT. 

am miznisaTvis azotiani sasuqebidan gamoiyeneba 

amoniumis gvarjila, fosforiandan - martivi superfos-

fati, SeiZleba  gamoyenebuli iyos nakeli-wunwuxiT da 

nacriT. 

azotiani sasuqebis doza iangariSeba 20-30 kg xala-

si azotidan, xolo fosforis 20 kg P2O5-dan, gadamwvari 

nakeli 5 t an frinvelis nakeli 5-7 tona. 

saxelmwifo jiSTa gamocdis monacemebiT ukanasknel 

periodSi  xorbleulis  fesvgareSe gamokvebis SemTxve-

vaSi, roca TviTmfrinavebiT asxureben Sardovanas 30-40 

kg azotis xalasi elementis angariSiT xorblis mar-

cvals 1,5 c-iT gadidebas da marcvalSi izrdeba cila 

1,1-2,5%-iT da webogvara 2-4%-iT. 

xorbleulis  ganoyierebis sistemaSi  mineraluri 

sasuqebis  normebis dadgenisas mxedvelobaSia misaRebi 

Tu rogor niadagebze xdeba maTi moyvana sarwyav Tu 

urwyav pirobebSi, niadagSi  fosforisa da  kaliumis 

Semcveloba,  romlzec kartogramebi aris gakeTebuli. 

magaliTisaTvis azotiani sasuqebis normebi sarwyavi ra-

ionebisaTvis 3,6-2,7 c yavisfer niadagebze, xolo  ur-

wyav raionebisaTvis 3,6-2,7 c/ha amoniumis gvarjila, ur-

wyav raionebSi erTxel SeaqvT azotiani sasuqebi xvnis 

win, fosforiani da kaliumiani sasuqebi aseTi raionebi-

saTvis romlis niadagebi saSualod aris uzrunvelyo-

fili moZravi fosforiT da  kaliumiT saWiroa P2O5-2,5 

c/ha-ze da kaliumi K2O-2,5 ha-ze Setana. 

sagazafxulo xorbleulis ganoyierebis sistema sa-

Semodgomosgan gansxvavdeba imiT rom azotiani sasuqe-

bis mTeli normis 2/3 Seitaneba  aoSvisas, xolo danar-
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Ceni 1/3  ki gamokvebis saxiT da is tardeba  bartyobis 

dawyebis win. xorbleulis ganoyierebis sistema damuSa-

vebeulia saqarTvelos agraruli  universitetisa da  

miwaTmoqmedebis institutis  mecnier-muSakebis mier. 

 

7.7.4. simindis kulturis ganoyiereba 

simindis kulturas saqarTveloSi sam saukuneze me-

ti istoria aqvs. is ZiriTadi sasursaTo marcvalia da-

savleT saqarTvelos mosaxleobisaTvis. amasTan erTad 

siminds didi mniSvneloba aqvs mecxoveleobisaTvis ro-

gorc sasilose  nedleulis am miznisaTvis  gamoiyeneba 

misi mwvane masa. 

marcvleul kulturebs Soris simindi yvelaze uf-

ro maRal mosavliania vidre xorbali. simindis mar-

cvlis sarekordo mosavali miRebulia 200-240 c/ha-ze, 

xolo 400-500c mwvane masa, romelic gamoiyeneba sasilo-

sed. 

simindis marcvali Seicavs 70%-mde saxamebels, 15% 

cilas da 8%-mde cxims. amasTan erTad marcvalSi Sedis 

vitaminebi, nikotinmJava, karotini, ciamini. Wyint simin-

dSi metia vidre xmelSi. simindis mwvane masaSi Sedis 

12-13% Saqrebi. simindisgan amzadeben 150 dasaxelebis 

produqts. saqarTveloSi misi xvedriTi wona marcvle-

ul kulturebs Soris miaxloebiT aris 30%, xolo da-

savleT saqarTveloSi  ki 70%. misi mosavali  msoflio-

Si 300 mln tonas aRemateba. 

simindis marcvlisagan amzadeben spirts, saxamebels, 

zeTs, glukozas, mas iyeneben sakonservo mrewvelobaSi, 

xolo Reros da naquCs ki qimiur mrewvelobaSi. misgan 

amzadeben qaRalds, linoliums, kinofirebs da sxva. si-

mindi rogorc saToxni kultura kargi winamorbedia 

TavTaviani kulturebisaTvis. 

simindis kultura xasiaTdeba kvebis TaviseburebiT, 

rac imaSi gamoixateba, rom igi iviTarebs mZlavr funja 
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fesvs, misi simaRle aRwevs zogjer 5 metrsac, xolo 

diametri 2-7 sm. fesvebi aRwevs niadagSi 3-5 metris siR-

rmesac. simindis marcvali Seicavs wyals 12-14%, naxSir-

wylebs 65-70%, 8-10% cilas, 4,5-5% cxims, 2-2.8% ujreda-

nas da 1,5 % nacris elementebs. 

simindi siTbos moyvaruli mcenarea. misi Teslis ga-

Rivebis optimaluri  temperatura aris 20-250. is gvalva-

gamZle mcenarea, mSrali nivTierebis Sesaqmnelad nak-

leb wyals xarjavs vidre sagazafxulo  xorbali, qeri 

da Svria. igi mokle dRis mcenarea. yovelive amis gamo 

misi ganoyierebis sistema ise unda Sedges, rom gaTva-

liswinebuli unda iqnas is, rom simindis marcvlis  1 

centners da mis Sesabams arasasaqonlo mosavals niada-

gidan gamoaqvs N-20-30kg, P2O5 -8-12kg da K2O -22-27 kg. si-
mindis kulturis ganviTarebisaTvis niadagis optimalu-

ri ares reaqcia unda iyos 6,0-7,5-is  farglebSi. 

rogorc yvela sasoflo-sameurneo kulturas da 

maT Soris simindis maRali mosavlis misaRebad saWiroa 

misi uzrunvelyofa sakvebi elementebiT, romlis arasak-

marisobis SemTxvevaSi niadagSi, maSin unda SevitanoT 

xelovnurad. simindis gasanoyiereblad gamoiyeneba mine-

raluri da organuli sasuqebi. TabaSiri  bico da bi-

cobian niadagebze, kiriani sasuqebi mJave niadagebze. 

organuli sasuqebidan simindis gasanoyiereblad  

gamoiyeneba: nakeli, torfi, torf-kompostebi, Sereuli 

kompostebi, mwvane sasuqebi. mineraluri sasuqebidan iye-

neben azotian, fosforian, kaliumian  da mikrosasuqebs. 

azotiani sasuqebidan iyeneben mJave niadagebze amoniumis 

gvarjilas, Sardovanas,  kalciumis cianamids, karbona-

tul niadagebze gogirdmJava amoniums, NH4Cl, fosforia-
ni sasuqebidan mJave niadagebze  gamoiyeneba fosfori-

tis  fqvili, xolo  karbonatul niadagebze martivi da 

ormagi superfosfati. kaliumiani sasuqebidan  ki qlor-

kaliumi da 40%-iani kaliumis marili. kiriani sasuqebi-
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dan  kirqvis  fqvili, defikaciuri talaxi, damwvari ki-

ri, tkili da sxva. mikrosasuqebidan  simindis kultu-

ris qveS gamoiyeneba  boris mJava, magniumis sulfati, 

marganecis Slami da sxva. bicob niadagebze TabaSiri 

da gaji. 

organuli, fosforiani da kaliumiani sasuqebi unda 

SevitanoT  niadagis damuSavebis win. organuli sasuqebi 

dasavleT saqarTvelos Rarib niadagebze 40 t/ha-ze, xo-

lo aRmosavleT saqarTvelos mdidar niadagebze 20 

t/ha-ze. fosforiani da kaliumiani sasuqebi unda Sevita-

noT niadagSi moZravi  am elementebis Semcvelobis mi-

xedviT, romelic sarwyavi raionebisaTvis sxvaa, vidre 

urwyavi raionebisaTvis. dasavleT saqarTvelos saSua-

lod  uzrunvelyofil niadagebze. forfori unda Sevi-

tanoT 3.3 c da K2O -45 0.8 c ha-ze superfosfati kaliu-

mis 41.6% marili. 

azotiani sasuqebis normebi aseve icvleba calkeu-

li regionebis da niadagebis mixedviT. dasavleT saqar-

Tvelos yavisfer aluviur niadagebze  unda SevitanoT 

2,6 c/ha, aqedan 1,6 Tesvis win da 1,6 c gamokvebis saxiT. 

fosforiani sasuqebis normis 70-80% Setanili unda iq-

nas ZiriTadi damuSavebisas, danarCeni Tesvis win. 

mineraluri sasuqebis Setanis wesebidan upirateso-

ba eniWeba simindis  kulturis ganoyierebaSi adgilob-

riv Setanas - budnaSi da mwkrivSi. 

 

7.7.5. Saqris Warxlis ganoyiereba 

Saqris Warxali mohyavT Savmiwaniadagebian raioneb-

Si, saqarTveloSi igi ZiriTadad gavrcelebulia aRmo-

savleT saqarTveloSi. misi maRali mosavlis misaRebad 

saWiroa  maRalnayofieri gakulturebuli niadagi. igi  

ukeTesad xarobs neitralur da sust tute niadagebze, 

kargad itans niadagSi marilebis arsebobas.  mokiriane-

bul da neitralur niadagebze ganicdis boris naklebo-
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bas da avaddeba ,,gulis sidampliT~, amitom aucilebe-

lia boris Semcveli mikrosasuqebis gamoyeneba 0.7-1 

kg/ha. 

Saqris Warxals aqvs mZlavrad ganviTarebuli fes-

vTa sistema.  zrdadamTavrebuli mcenaris fesvebi nia-

dagSi Cadis 2-2,5 m vertikalurad da 0,4-0,5m horizonta-

lurad vrceldeba. am mcenares niadagidan foTlebTan 

da Zirxvena nayofTan erTad  gamoaqvs kg N-50-60, P2O5-15-

20 da K-60-90. roca Saqris Warxalis Ziris mosavali 

aris 100 c/ha-ze. 

sxvadasxva mxares sakvebi elementebis gamotana nia-

dagidan xdeba sxvadasxva raodenobiT. magaliTad Crdi-

loeT raionebSi yovelTvis meti gamoaqvs vidre samxreT 

raionebSi, rac imiT aris gamowveuli rom CrdiloeT 

raionebSi Saqris Warxalis mosavals struqturaSi di-

di adgili uWiravs foTlebs vidre Zirebs. es kultura 

sakveb  nivTierebebs iTvisebs mTeli vegetaciis ganmav-

lobaSi, magram sakvebi  nivTierebebis  intensiuri gamo-

tana xdeba agvistomde, radgan am periodSi warmoiqmneba 

foTlebis 60% da Zirebis 30% Saqris Warxalis kvebis 

kritikuli periodi SeiniSneba foTlebis  formirebis 

dasawyisSi (15 ivnisidan 1 ivlisamde). am ori kviris gan-

mavlobaSi mcenare iyenebs Setanili normis 25-30%-s. 

Saqris Warxalis kvebaSi arCeven ZiriTad, Tesvis 

dros anu  mwkrivul ganoyierebas da gamokvebas. saqar-

Tvelos  meWarxleobis raionebSi mineraluri sasuqebis 

gamoiyeneba Semdegi normebi: sarwyav raionebSi N-30-120, 
P-90-120, K-60 kg/ha, xolo urwyav raionebSi N-60-120, P-60-
90, K-60 kg/ha. organuli sasuqebi gamoiyeneba 20-30 t/ha. 

mxolod naxevrad gadamwvari, radgan axali nakeli iw-

vevs niadagis gaSrobas da sarevelebis gamravlebas. 

ZiriTadi ganoyierebisas nakelis da mineraluri sa-

suqebis Setana xdeba SemodgomiT mzralad damuSavebi-

sas an gazafxulze gadaxvnis win. 
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Tesvis dros ki iyeneben 15-20 kg/ha P2O5 - marcvlise-

bur superfosfats an Sesabamis raodenobiT kompleqsur 

sasuqebs. sarwyav pirobebSi mineraluri sasuqebiT 2-3-

jer tardeba gamokveba 20-40 kg/ha N-isa da K2O- angari-

SiT. 

mineraluri sasuqebis formebidan Saqris Warxalis 

ganoyierebis sistemaSi upiratesoba uWiravs Semdeg  

formebs azotiani sasuqebidan natriumis gvarjila, 

fodforiani sasuqebidan - superfosfats da  kaliumia-

ni sasuqebidan  ki silvinits 40% kaliumis marils,  ka-

inits da Seinits. kaliumis  nedli marilis upirateso-

ba imiT aixsneba, rom maTSi didi  raodenobiTaa Na, ra-
sac didi mniSvneloba aqvs WarxlisaTvis da Tavidan  

acilebulia qloris maRali Semcvelobis uaryofiTi 

moqmedeba. 

Warxlis ganoyierebaSi aRniSnuli mineraluri da 

organuli sasuqebis garda mniSvnelovani adgili uWi-

ravs  mikrosasuqebs, rogoricaa boris Semcveli mikro-

sasuqebi ha-ze 1-2 kg. misi Setana 20-30%-iT zrdis War-

xlis mosavals da amave dros adidebs masSi Saqris Sem-

cvelobas. garda borisa Saqris Warxlis mosavals da 

xarisxs adidebs magniumis Semcveli sasuqebis gamoyene-

bac. 

 

7.7.6. samkurnalo mcenareebis ganoyiereba 

samkurnalo memcenareoba soflis meurneobis Seda-

rebiT, axali dargia. saqarTveloSi  uZvelesi droidan 

iyo cnobili xalxuri medicina, magram Tanamedrove sam-

kurnalo memcenareoba samrewvelo masStabebiT, bolo 

periodSi ganviTarda farmacevtuli mrewvelobis para-

lelurad, romelic oficialur samkurnalo prepara-

tebs awarmoebs da esaWiroeboda gansazRvruli odeno-

bis  mcenareuli nedleuli. es nedleuli aseve esaWiro-

eboda saafTiaqo qsels. 
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amJamad, msoflioSi aRiarebulia samkurnalo mcena-

reTa didi mniSvneloba. janmrTelobis dacvis  da pro-

filaqtikis saqmeSi. sakmarisia iTqvas, rom sadReosod 

msoflioSi moxmarebuli samkurnalo saSualebebis 30%-

mde mcenareuli warmoSobisaa, xolo Tu vigulisxmebT 

gulsisxlZarRvTa daavadebebis samkurnalo saSuale-

bebs, maSin maT Soris mcenareuli warmoSobisa aRwevs 

70 %-s. 

samkurnalo mcenareuli nedleulis mopoveba warmo-

ebs 3 gziT: velurad-mozardi samkurnalo mcenareebis 

damzadebiT, mcenareuli ujreduli da qsoviluri kul-

turis bioteqnologiuri merTodiT da samkurnalo mce-

nareTa kultivirebiT plantaciebis saxiT:  velurad-mo-

zard samkurnalo mcenareTa damzadebis SesaZlebloba-

ni yovelwliurad mcirdeba rigi mizezebis gamo, ro-

melTa Soris mTavaria mrewvelobisa da saafTiaqo qse-

lisaTvis saWiro komerciul damzadebaTa odenobis 

zrda,  samkurnalo mcenareTa bunebrivi maragebis aR-

dgenis dro  da saSualebebi, bunebis dacvis ekologiu-

ri aspeqtebi. amrigad, mrewvelobisa da saafTiaqo qse-

lis nedleuliT uzrunvelyofisaTvis rCeba ZiriTadi 

gza - samkurnalo mcenareTa kultivirebis gziT, nedle-

ulis warmoeba. kultivirebis gziT mcenareuli nedleu-

lis warmoebas aqvs rigi upiratesobani: yovelwliuri 

da perioduli dakveTebis Sesrulebis saimedooba, ned-

leulis xarisxis TandaTanobiTi gaumjobeseba mcenare-

Ta jiSobrivi gaumjobesebiT, agroteqnikur RonisZieba-

Ta gavleniT da pirvel rigSi, sxvadasxva sasuqebis ze-

moqmedebiT, nedleulSi momqmed nivTierebaTa gadideba 

da sxva. 

saqarTveloSi mcire maStabebiT iwarmoeba zogierTi 

samkurnalo mcenare:  katabalaxa, baRis pitna. samkurna-

lo mcenareuli nedleulis warmoeba samrewvelo mas-

StabebiT  mimdinareobda sabWoTa periodebSi, dasavleT 
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saqarTvelos subtropikul zonaSi 1950 wlidan, roca 

winaswari samecniero-kvleviTi samuSaoebis safuZvelze 

kulturaSi iqna Seyvanili rigi introdicirebuli ucx-

ouri warmoSobis samkurnalo mcenareebi. amisaTvis, 1950 

wels Seiqmna qobuleTis samkurnalo mcenareTa specia-

lizirebuli meurneoba, xolo 1970 wels Sua-xorgis 

(xobis raioni) samkurnalo mcenareTa meurneoba. 

samkurnalo mcenareTa plantaciebis gaSenebis agro-

teqnikuri RonisZiebebis Sesaswavlad samecniero-kvlevi-

Ti samuSaoebi  mimdinareobda agreTve samkurnalo mce-

nareTa qobuleTis zonalur sacdel sadgurSi. im peri-

odSi warmoebuli samkurnalo mcenareuli  nedleulis 

gadamuSavebas ZiriTadad awarmoebda baTumis qimiur-

farmacevtuli qarxana, Tbilisis qimiur-farmacevtuli 

qarxana da yofili sabWoTa kavSiris sxva farmacevtu-

li sawarmoebi. 

kulturaSi aTvisebuli iyo: 

aloe xisebri – Alloe a bozes cens 
2. Tirkmlis Cai – Ozthosypho n stamineus 
3. pasiflora – passiflora incaznata 
4. katahantusi – Cathazanthus zoseus 
5. stefania – Stephania Tlabza 
6. axali zelandiuri – Solanum laciatum  
7. dioskurea delutizebri - Dioskuria delteidea 
dasavleT saqarTvelos subtropikul zonaSi sam-

kurnalo mcenareTa plantaciebi gaSenebuli iyo kolxe-

Tis danblobze – mTis ukidures samxreT nawilSi q. qo-

buleTTan mimdebare teritoriaze. am teritoriebze gav-

rcelebulia aluviuri tipis niadagebi daWaobebis sxva-

dasxva xarisxiT. adreul periodSi Catarda am niadage-

bis daSrobiTi melioracia, Semdgomi kulturul-teqni-

kuri RonisZiebebis CatarebiT – Seqmnilia naxevrad sfe-
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ruli zolebi e.w. ,,kvali” romlebic gaSenda samkurna-

lo mcenareTa  plantaciebi. 

agroqimiuri mimarTulebiT Seswavlili iyo Semdegi 

sakiTxebi: 
organuli sasuqebis – sawarmoo anarCenebisa da 

torfis efeqtianoba  da optimaluri dozebi; 

mineraluri sasuqebis makro da mikrosasuqebis efeq-

tianoba  da optimaluri dozebi; 

sasuqebis gavlena calkeul mcenareTa nedleulSi 

momqmedi nivTierebebis Semcvelobaze; 

niadagis mokirianebis gavlena calkeul mcenareTa  

mosavlianobaze  da nedleulSi momqmedi nivTierebebis 

Semcvelobaze. 

samecniero kvleviTi samuSaoebi tardeboda qobule-

Tis samkurnalo mcenareTa sacdeli saduris memcenare-

obis laboratoriaSi,  mecnierTa mier.  

samecniero Tematikis xelmZRvaneli  da Semsrulebe-

li – akaki bajeliZe; mecnier TanamSromlebi – nino go-

golaSvili, nino jafariZe; emilia iaroSi; mzia maWava-

riani. 

   samkurnalo mcenareTa moyvanis mokle agroteqni-

ka. subtropikul zonaSi introdicirebuli da kultu-

raSi aTvisebuli mcenareebi warmoadgenen balaxovan, 

buCqovan da mxviara mravalwlian mcenareebs. maTi kul-

tivireba xdeba erTwliani sameurneo kulturis saxiT, 

roca weliwadis civ dros isini imyofebian dacul 

gruntSi, xolo aprilidan noembris bolomde – Ria 

gruntSi, sadac tardeba yvela agroteqnikuri RonisZie-

bebi maRali da keTilxarisxovani samkurnalo nedleu-

lis misaRebad. 

dacul gruntSi – stelaJebiani saTburebi, gruntis 

saTburebi sagarantio gaTbobiT, polieTilenis fskiT 

daculi grunti gamoiyeneba: 
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stelaJebiani saTburi – sargavi masalis gamosayva-

nad da Tirkmlis Cais saedede mcenareTa gadasazamTreb-

lad 

gruntis saTburebi sagarantio gaTbobiT, gamoiyene-

ba Ria gruntidan Setanili aloes, kalanxoes, saeq-

sploatacio mcenareTa gadasazamTreblad. 

polieTilenis afskiT daculi grunti gamoiyeneba  

katarantusis, axalzelandiuri, ZaRlyurZenas, Sebusu-

li ervas Teslnergebis gamosayvanad. 

samkurnalo mcenareTa plantaciebis gasaSeneblad 

tardeboda: 

niadagis ZiriTadi daxvna 20-25 sm; 

ZiriTadi daxvnis win organuli, fosforiani da ka-

liumiani sasuqebis Setana; 

mcenareTa dargviswina gadaxvna – 12-15 sm siRrmeze; 

3-4 jeradi dafarcxva; 

dasargavi kvlebis daWra; 

mcenareTa dargva xeliT an  meqanizebuli wesiT. 

savegetacio sezonis ganmavlobaSi tadeboda: 

azotiani sasuqebiT gamokveba; 

sarevelebTan brZola – 3-4 jeradi kultivaciis Ca-

tarebiT; 

mavneblebTan da daavadebebTan brZola; 

mosavlis aReba; 

zogierTi samkurnalo mcenaris sadede mcenareebis 

Setana dacul gruntSi noembris Tvidan. 

calkeuli samkurnalo mcenareebis ganoyierebis sis-

tema mcired gansxvavdeba erTmaneTisagan. 

aloe xarisebri – Alloe Azlobozescens mill. sazRvargare-
Tis qveynebSi, aloes sxva saxeobebisagan miiReba samkur-

nalo  saSualeba ,,saburi”. CvenTan garda saburisa miRe-

bulia kidev  4 samkurnalo preparati:  aloe ampulebSi, 

aloes wveni, aloes liniment da fero-aloe – aloes 

wveni rkiniT. 
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Cvens pirobebSi, aloes nedleulis foTlebis war-

moeba mimdinareobs dacul gruntSi gamozrdiT da er-

Twliani – sameurneo kulturis saxiT, roca wlis civ 

periodSi mcenare gadatanilia gruntis saTburebSi, Sem-

Widroebulad  dargviT da sagarantio gaTbobiT. es pe-

riodia noembridan aprilamde. wlis danarCen dros Ria 

gruntSi xdeba plantaciebSi mcenareTa  kulturebis ag-

roteqnikis sruli sistemis ganxorcielebiT da mosav-

lis aRebiT sezonze 2-jer. aloes kultivirebis es me-

Todi gavrcelebulia mxolod CvenTan, dasavleT saqar-

TveloSi, romlis avtorebia m.  mildoCenikovi da a. ba-

jeliZe. aloes mcenare kulturaSia 5-6 wlis ganmavlo-

baSi, ris Semdeg xdeba misi e.w. ,,gaaxalgazrdaveba” – 

wveros gadaWriT da misi dafesvianebiT. ZiriTad sargav 

masalas iReben gadaWris Semdeg danarCeni  mcenareebisa-

gan, romlebic uxvad inviTareben gverdiT gamonazrdebs, 

e.w. ,,Svileulebs”. maTi dafesvianebiT 1,5 wlis Semdeg 

miiReba standartuli 10-12 sm simaRlis nergebi. 

aloes kultivirebisa da nedleulis foTlebis 

warmoebaSi gamoyenebuli agroteqnikaSi ZiriTadi roli 

akisria  mcenareTa kvebis pirobebs – sasuqebis gamoyene-

bas. 

organuli sasuqebis: tirfis, torfokompostebis, 

warmoebis anarCenebisagan  torfis bazaze Seqmnilia sa-

suqebis gamoyenebiT efeqtianoba 30-74%-is farglebSia. 

nakeli, rogorc yvelaze kargi organuli sasuqi, defi-

citia am zonaSi da ar gamoiyeneboda. mineraluri sasu-

qebidan foTlebis mosavlianobis matebaze gavleniT, 

pirvel adgilzea – azotiani sasuqebi, rac aixsneba 

foTlebis didi masis warmoebiT – gamosavlianobiT 1 

heqtarze 12-25 tonis raodenobiT. 

fosforiani da kaliumiani sasuqebis efeqtianoba 

mosavlis matebaze SedarebiT naklebia. 
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cxrili 7.7.6.1. 

sakvebi elementebis gavlena aloes foTlebis 

mosavalze 

# cdis variantebi foTlebis

mosavali 

cdis  

sizuste 

 c% t/h % 

1 sasuqebisa da mokirianebis gareSe -

kontroli 

10.5 100 3.2 

2 NPK (N-150, P-200, K-100kg/h) 18.4 189 2.5 

3 NPK +defikati 12 t/h 23.3 219 3.8 

 

aloes kultivirebis teritoriebze gavrcelebuli 

niadagebi mJave reaqciisaa, ris gamoc tardeboda moki-

rianeba defekatis gamoyenebiT (agaris Saaqris qarxnis 

anarCenebi). mokirianeba Catarebulia gacvliTi mJaviano-

bis ormagi maCveneblis  neitralizaciaze gaangariSe-

biT. mokirianebis efeqtianoba 25 %-s ar aRwevs. 

maRal efeqturia niadagis mokirianebisa  da minera-

luri sasuqebis gadidebuli dozebis erToblivi gamoye-

neba, roca mosavlianobis matebam usasuqo  fonTan Se-

darebiT 189-210 % Seadgina. 

     dadgenili iqna mikroelementebis – boris, mo-

libdenisa da spilenZis gamoyenebis efeqtianoba aloes 

plantaciebSi, mikroelementebis SesaZleblobis gaTva-

liswinebiT, rom samkurnalo mcenareTa plantaciebis 

qveS gamoyenebuli niadagebis daWaobebisa da mJave reaq-

ciis gamo, maTSi am elementebis moZravi  formebi Sem-

cirebulia. 
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cxrili 7.7.6.2. 

mineraluri sasuqebisa da mokirianebis efeqtianoba 

aloes asakovan plantaciebSi 

# cdis variantebi mosavli-

anoba 

Aantracenis 

warmoebuleba

%-Si t/h % 

1 NPK- foni 12,6 100 1,18 

2 foni + Mo – 0,03%-iT xsnariT Ses-

xureba 

13.8 109 1,43 

3 foni + B – 4 kg/ha 0,03%-iT xsna-

riT Sesxureba 

13,6 105 1,23 

4 NPK+ Cu - 6 kg/ha 003%-iT xsnariT

Sesxureba 

14,2 117 1,86 

 

samive mikroelementis efeqtianoba sakmaod maRali 

aRmoCnda aloes foTlebis mosavlianobis gadidebisa 

da gansakuTrebiT, moqmedi nivTierebebis Semcvelobis 

gadidebaSi. 

sxva cdebis Sedegebis mixedviT foTlebSi momqmedi 

nivTierebebis dagrovebaze dadebiTad moqmedeben yvela 

sasuqebi. maT Soris pirvel adgilzea mikrosasuqebi.  

momdevno adgilzea  axali tipis organo – mineraluri 

sasuqi, romelic momzadebulia torfis bazaze – amonia-

kuri  xsnarebisa da  potaSis damatebiT, romlebic war-

moebis qarxnuli anarCebs warmoadgenen. 
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cxrili 7.7.6.3 

mikrosasuqebis gavlena mosavlianobasa da foTleb-

Si momqmedi   nivTierebebis Semcvelobaze 

(mindvris cda 3 wlis saSualo) 

@# sasuqebis optimaluri dozebi nedleulis

gamosavlia-

noba t/h 

gindarinis 

gamosavlia-

noba kg/h 

1 torfi – 40 t/h 5.16 24 

2 torfi, damuSavebuli amiakaturi

xsnariT 

7.85 41.5 

3 NPK – (N-200, P-100, K-100) 7.67 38.0 

4 NPK – foni + bori – 2 kg/h, mo-
libdeni – 6kg/h 

7.80 39.4 

5  NPK – foni + defekati – 12 kg/h 7.86 40.7 

 

katarantusi – DzAhosyphon Stamineus. Semotanilia in-

doeTidan 1958 wels, introduqciuli SeswavlisaTvis. 

garTo gamoyeneba aqvs indoeTisa da vietnamis  xalxur 

medicinaSi diabetis, kuWis daavadebebisa  da spazmoli-

tikuri  movlenebis samkurnalod.  moqmedi nivTierebaa 

alkailodebi, romelTa Semcveloba sadReisod 87-s Se-

adgens. 
amerikis SeerTebul StatebSi  katarantusidan  mi-

Rebuli iqna samkurnalo preparatebi – vinblastini,  

vinkristoni da maTi kombinaciebi. sisxlis gaTeTrebis 

– anemiebis samkurnalod. yofil sabWoTa kavSirSi  dam-

zadda samkurnalo preparati rozevini, ris Semdeg mce-

nare Seyvanili iqna  kulturaSi Sua aziaSi da qobu-

leTSi. 

mcenare – mravalwliani buCqia, mravldeba Tesle-

biT, romelsac pirvelive wels iZleva. amitom planta-

ciis gasaSeneblad sakmarisia  polieTilenis afskiT 

gamoyvana. samkurnalo nedleuls warmoadgens foTlebi 

da norCi ylortebi. romelTagan qarxnuli wesiT gamo-

yofen alkaloidebis jams, Semdgomi dayofili momqmed 
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alkaloidebi – sul 6 dasaxelebisaa. preparatis warmo-

eba moiTxovs rTul da zust teqnologiur procesebs.  

amJamad msoflioSi  katamarantusidan samkurnalo 

preparatebis mwarmoeblebia aSS da ungreTi. movla-moy-

vanis agroteqnikuri RonisZiebebidan ZiriTadi roli sa-

suqebis gamoyenebas miekuTvneba. sasuqebze Catarebuli 

kvlevebiT dadginda, rom: 

azotiani sasuqebis optimaluri doza aris N151 kg/ha. 

dadgenilia organo-mineraluri sasuqebi erToblivi 

gamoyenebis efeqtianoba, rac 33,0-34,1 % farglebSia. 

dadgenilia mokirianebis efeqtianoba da optimalu-

ri doza, defekati – 12 t/ha. 

dadgenilia mikrosasuqebis borisa efeqtianoba do-

ziT 2 kg/ha,  rac alkaloid  vinblastinis saeqtaro ga-

mosavlianobas zrdis 1,75 kg/ha – 2,35 kg/ha-mde. 

yofili sabWoTa kavSirSi Catarebuli kvlevebiT 

dadginda, rom Sua aziaSi moyvanili katarantusis  ned-

leuli  orjer met momqmed nivTierebas Seicavs, vidre 

qobuleTis pirobebSi warmoebuli nedleuli,  rac uda-

vod  klimaturi pirobebis sxvaobiT aris  gamowveuli. 

amitom, nedleulis warmoebisaTvis perspeqtiulia aRmo-

savleT saqarTvelos  mSrali subtropikebis zona. 

stefania – Stephania glachza. introducirebulia Cven-

Tan indoeTidan – 1958 wels. 1968 wlamde Catarda in-

troduqciuli Seswavla. Seiqmna samkurnalo preparati 

– gindarini. romelic sedaturi da hipoTenzuli moqme-

debisaa. 
mcenareuli samkurnalo nedleuls warmoadgens mi-

wisveSa masa – gorglebi, romlebic alkaloid ginda-

rins Seicaven. indoeTSi nedleulad gamoiyeneba agreTve 

miwiszeda masa – mxviara totebSi da foTlebSi, romle-

bic alkaloid cikleanins Seicaven. CvenTan Ria grun-

tSi mimdinareobs mTeli savegetacio periodi, mravlde-
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ba TeslebiT da  gorglebis daWrili nawiliT. zamTris  

periodSi gorglebs  inaxaven   

 

cxrili 7.7.6.4.  

gamoyenebuli sasuqebis da mokirianebis gavlena 

stefanias nedleulisa da gindarinis gamosavlianobaze 

gindarini 

  

gruntis saTburebSi. sargavi masala gruntis saTbu-

rebSi gorglebTan erTad  da polieTilenis qveS da-

cul kvlebze Teslebis TesviT. 

stefaniis plantaciebSi  gatarebuli agroteqnikuir 

RonisZiebebidan mosavlis miRebis ZiriTadi faqtorebia 

organuli, mineraluri da mikrosasuqebis gamoyeneba. 

mniSvnelovani faqtoria is, rom sasuqebis moqmedebiT 

nedleulSi – gorglebSi izrdeba  moqmedi nivTierebe-

bis Semcveloba 

dioskorea  deltisebri – Dioscozea  delbtaidea. saqar-
TveloSi gavrcelebulia dioskoreis sxva saxeebi - di-

oskorea kavkasiuri (afxazeTi), magram damzadebaTa in-

tensiuri ganxorcielebis gamo, bunebrivi maragebi swra-

@# sasuqebis optimaluri dozebi nedleulis 

gamosavlia-

noba t/h 

gindarinis 

gamosavlia-

noba kg/h 

1 torfi – 40 t/h 5.16 24 

2 torfi, damuSavebuli amiakaturi 

xsnariT 

7.85 41.5 

3 NPK – (N-200, P-100, K-100) 7.67 38.0 

4 NPK – foni + bori – 2 kg/ha, mo-
libdeni – 6kg/ha 

7.80 39.4 

5  NPK – foni + defekati – 12 kg/ha 7.86 40.7 
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fad Semcirda da gaqrobis piras aris misuli da wiTel 

wignSia Setanili. 
samrewvelo plantaciebis Seqmnis mizniT  deltiseb-

ri dioskoreas aTviseba daiwyes ruseTSi, magram klima-

turi pirobebis gamo, nedleulis warmoeba  ver moxer-

xda.  

dasavleT saqarTveloSi dioskoreas Seswavla da-

iwyo 1976 wlidan kolxeTis dablobis pirobebSi (Sua 

xorga, xobis raioni). 

disokorea Seicavs steroiduli saponinebs, romle-

bic Tanamedrove medicinaSi farTod gamoiyeneba korti-

zonis jgufis preparatebis misaRebad. Catarda cdebi 

azotiani sasuqebis  efeqtianobaze fosforiani da ka-

liumiani sasuqebis Setanis fonze (P-150, K-150 kg/ha)  4 
wliani cdebiT dadgenilia, rom azotis maRali dozebi  

uzrunvelyofen  nedleulis fesurebis mosavlis mniS-

vnelovan matebas da nedleulSi momqedi  nivTierebis – 

diosgeninis Semcvelobis  gazrdas TiTqmis 2-jer. 

 

cxrili 7.7.6.5. 

 dioskurias fesurebis mosavlianoba da masSi diosge-

ninis Semcveloba 

     u.a.s = 1,02 

          P % - 2,21 

 

 

 

# cdis variantebi fesurebis 

mosavali 

disgeni-

nis Sem-

cveloba 

% 

disgeninis  

gamosavlianoba 

kg/ha t/h % 

1 foni (P-100, K-100 kg/h) 7,96 190 2,78 44.2 

2 foni + N-150 kg/h 2,23 115 3,25 52,2 

3 foni + N-150 kg/h 11,4 140 3,26 63,8 

4 foni + N-200 kg/h     
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am kulturebis vegetaciuri masa fesurebi, romle-

bic nedleuls warmoadgenen, sakmaod didi odenobisaa, 

ris gamoc azotis doza – N-200 aRmoCnda optimaluri  

mosavlis matebisa da heqtaridan  momqmedi nivTierebe-

bis gamosavlianobis matebaSi.Tirkmlis Cai - Ozahosyphol 
stamineus.Semotanilia CvenTan indoeTidan. sadac xalxur 

medicinaSi didi popularobiT sargeblobs. 1930 wlidan  

Sesulia belgiisa da germaniis farmakopeebSi Tirkmlis 

daavadebebis samkurnalo  preparati da saukeTeso  diu-

retuli saSualeba. 
CvenTan  kultivirebulia  iseve, rogorc aloe, er-

Twliani sameurneo kulturis saxiT, roca oqtombris 

Tvidan daculi  imyofebian  aprilis bolomde. stela-

Jebian saTburebSi xdeba maTi TandaTanobiTi  gamravle-

ba  mwvane kalmebis aWriT sadede mcenareebidan. 

Ria gruntSi irgveba CiTilebiT, 70-40 sm kvebis are-

Ti. agroteqnikuri da movliTi samuSaoebi igivea, rac  

aloesaTvis. 

 

cxrili 7.7.6.6. 

ZiriTadi mineraluri sasuqebis gavlena Tirkmlis 

Cais mosavlianobaze 

# cdis variantebi mosavlianoba cdis  

sizuste % t/h % 

1 usasuqo kontroli 8,4 100 2,8 

2 P   - N kg/ha 10,8 128 2,5 

3 P-200 kg/h + K- 150kg/ha  12,3 146 2,2 

4 P-200 kg/h + N- 150kg/ha 14,8 176 2,0 

5 P-200 kg/h + N-150kg/ha K- 150kg/ha 17,2 204 2,8 

 

mosavali aiReba 2 foTliani duyebis saxiT. gaSro-

bis Semdeg ifuTeba  muyaos  kolofebSi da  moixmareba 

rogorc Cai- naxarSis saxiT. 
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Tirkmlis Cais plantaciebSi  mokirianebis efeqtia-

noba maRalia – gansakuTrebiT  mineraluri sasuqebis 

gamoyenebis fonze. efeqtianobam mogvca mosavlianobis 

mateba 34-63% farglebSi, defekaciis Setanis  optima-

luri doza aris – 12 t/ha. 

savegetacio  da mindvris cdebSi  mikroelementebis 

– borisa da molibdenis efeqtianobam Seadgina 33-58%. 

Tirkmlis Cais plantaciebSi gamoyenebuli iyo  mcenare-

Ta  fesvgareSe  kvebis saxiT Sesxureba amiakuri 0.03 % 

xsnarebiT, ramac mosavlis mateba Seadgina 16-25 %. 

kalanxoe frTisebri – Calanphoe  pinnata. evropasa da 
sxva  mraval qveynebSi gavrcelebulia, rogorc oTaxis 

kultura. kalanxoesagan Seqmnilia 2 samkurnalo prepa-

rati – kalanxoes wveni da kalanxoes sacxi. romlebsac 

gaaCniaT  antiseptikuri da anTeba sawinaaRmdego moqme-

deba. 
CvenTan, pirvelad aris Seyvanilii kulturaSi Ria 

gruntSi – CiTilebis saTburebSi  gamoyvaniT.  samkurna-

lo mcenareuli nedleuls warmoadgens foTlebi da 

norCi ylortebi. nedleulis mosavals ZiriTadad gana-

pirobebs sasuqebis gamoyeneba. Catarebuli cdebiT dad-

genilia, rom azotiani sasuqebis gamoyenebisas, rentabe-

luria optimaluri doza – N-150 kg/h. rac mosavlis 30 

% matebas iZleva, niadagis mokirianebiT miRweulia mo-

savlianobis mateba 40 %-iT. organuli sasuqebis efeqti-

anoba sakmaod maRalia – 22-24%.         

cxrili 7.7.6.7. 

organo-mineraluri sasuqebis gavlena nayofebis 

mosavlianobaze 

# cdis variantebi mosavlianoba 

1 NPK – (N-150, P-200, K-100) kontroli 3140 

2 tungis warmoebis anarCenebi – 7 t/ha 4000 

3 torfkompostebi – 7 t/ha 4430 

4 tosfituki – 7 t/ha 4190 
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axalzelandiuri ZaRlyurZena – Solanum laeimatum. 
CvenTan introdicirebulia avstraliidan 1960 wels. Se-

icavs momqmed nivTierebebs – steroiduli glikoalka-

loidebs, romelTagan mTavaria solosodini. misganac 

sinTezis gziT miiReba koretizonis jgufis preparate-

bi. 

mravalwliani buCqia, nayofebs da Teslebs iZleva 

erT savegetacio  periodis ganmavlobaSi (220-270 dRe). 

samkurnalo mcenareul nedleuls warmoadgens mi-

wiszeda mwvane masa.  rac dadgenili iyo ruseTis (kras-

nodaris mxare) teritoriaze  kultivirebis pirobebSi. 

qobuleTSi Catarebuli cdebiT dadginda, rom dasavleT 

saqarTvelos  pirobebSi umjobesis  nedleulad gamoye-

nebuli iqnas nayofebi, romelTa  gamosavlianoba  ufro 

maRalia  organo-mineraluri sasuqebis  gamoyenebiT. 

am monacemebiT dadasturda, rom qobuleTis  piro-

bebSi umjobesia warmoebuli iqnas nedleulad nayofebi. 

SemdgomSi, es kultura sakavSiro gaerTianeba ,,saiuz-

lekraspromis” mier gaadgilebuli iqna yazaxistanSi 

(Cimkenti). 

erva Sebusuli – Aerva lanata. farTodaa gavrcelebu-

li indoeTis xalxur medicinaSi. CvenTan introdicire-

bulia 1980 wlidan. mravalwlovani balaxovani mcenarea. 

kulturaSi aTvisebulia, rogorc erTwliani – samkur-

nalo kultura. vegetaciis pirvel wels iZleva Tes-

lebs, sargavi CiTilebi gamohyavT polieTilenis afskiT   

dacul kvlebze.  plantaciis  movlis agroteqnika TiT-

qmis iseTive, rogorc sxva  introdicirebuli balaxova-

ni samkurnalo mcenareebisa. 
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cxrili 7.7.6.8. 

solasotinis Semcveloba ZaRlyurZenas sxvadasxva 

organoebSi 

# mcenaris organo solasotinis Semcveloba %-Si 

1 foTlebi 0,85 

2 Reroebi 0 

3 fesvebi 0,28 

4 nayofebi 1,93 

 

samkurnalo mcenareul  nedleuls warmoadgens ba-

laxi – miwiszeda masa. romlisaganac mzaddeba  mona-

xarSebi, Tirkmelebisa  da RviZlis sxvadasxva daavade-

bebis samkurnalod. 

sasuqebis gamoyeneba – cdebiT dadgenilia organu-

li sasuqebis maRali efeqtianoba azotiani sasuqebis  

gamokvebasTan erTad. organuli sasuqebi SeaqvT mTlian 

farTobze 30-40 t/ha doziT, dargviswina gadaxvnis qveS. 

azotiani sasuqebi SeaqvT 2-jer savegetacio sezonze 

50 kg/ha TiToeuli  pirveli Setana dargvidan 3 kviris 

Semdeg, meore – gamokveba 1– Tvis Semdeg, fosforze da 

kaliumze mcenare did  moTxovnilebas ar avlens. Rarib 

niadagebze SeaqvT P-50, K-50kg/ha. 
dasavleT saqarTvelos  subtropikul zonaSi gav-

rcelebulia agreTve sxva samkurnalo mcenareebi, rom-

lebic mravalwlovan xe-mcenareebs an  buCqebs warmoad-

genen da kulturaSia calkeuli nargaobebis, xeivnebis 

an  tye parkebis saxiT. rogoricaa: evkaliptebi, evkomoa, 

sterkulia, oleandri, hamamelisi, magnolia, hueraria  

da sxvebi, romelTa ganoyiereba xdeba saerTo agroteq-

nikuri wesebis mixedviT. 
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7.8. teqnikuri kulturebis ganoyierebis  

sistema 
 

teqnikuri kulturebs ekuTvnis mzesumzira, Tambaqo, 

weko, rehani da sxva. Cven ZiriTadad SevexebiT mzesumzi-

rasa da Tambaqos ganoyierebis sistemas. 

 

 

7.8.1. mzesumziras ganoyiereba 

mzesumzira zeTovani kulturaa, misi Tesli Seicavs 

29-dan 50%-mde zeTs, xolo Teslis gulSi zeTi 45-65%-

mde aRwevs. misi zeTi xasiaTdeba kargi gemuri Tvisebe-

biT  gamoiyeneba margarinis, konservebis, purisa da sa-

konditro nawarmebis warmoebaSi. mzesumziras zeTs iye-

neben agreTve sapnisa da sxva saRebavebis damzadebaSi. 

zeTis damzadebis Sedegad darCenili koptoni Seicavs 

cilebs, naxSirwylebs da zeTs. igi warmoadgens Zvirfas 

sakvebs mecxoveleobisaTvis, radgan Seicavs 10- sakveb 

erTeuls. Rero Seicavs 35 % K2O-s, romelic gamoiyeneba 

K2CO3-is misaRebad. es ki gamoiyeneba qimiur mrewveloba-

Si SuSis, sapnis da saRebavebis warmoebaSi.  

mzesumzira mohyavT saqarTveloSi umTavresad kaxe-

Tis Savmiwebze  da aluviur niadagebze. mis  ganviTare-

bisaTvis niadagis ares reaqcia unda iyos 6,0-6,8. igi ver 

egueba damlaSebul niadagebs. fesvTa sistemas iviTa-

rebs niadagis Rrma fenebSi da amis gamo SeuZlia SeiT-

visos teni saxnavi fenis qvemodanac. 

 mzesumzira sakvebi nivTierebebis mimarT Zlier  

momTxovnia. igi sxva TavTavian kulturebisagan gansxva-

vebiT niadagidan iTvisebs 2-jer met azots, 3-jer met 

fosfors da 10-jer met kaliums. mzesumziras 12-13,5 cen-

tneri Teslis mosavlisas da 75 c arasasaqonlo  mosav-

lis misaRebad iyenebs azots 62 kg; P2O5 - 41; K2O -36 da 
CaO -133 kg. 
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sakveb elementebs metnaklebad iTvisebs ganviTare-

bis sxvadasxva fazebSi. magaliTad fosfors metad iye-

nebs aRmocenebidan yvavilobis dawyebamde, xolo azot-

ze moTxovnileba metia intensiuri zrdis dros, gansa-

kuTrebiT kalaTebis amoRebidan yvavilobis damTavre-

bamde. xolo kaliums iTvisebs kalaTis amoRebidan baz 

simwifemde. fosforisa da  kaliumis normaluri miwo-

debiT izrdeba mzesumziris TeslSi zeTis Semcveloba, 

xolo azotis moWarbebiT kveba ki amcirebs  TeslSi ze-

Tis Semcvelobas. samive sakvebi elementis erToblivad 

gamoyeneba aRniSnul process TeslSi ar iwvevs. yoveli-

ve es dadgenilia mravali wlis  ganmavlobaSi Catare-

buli cdebiT. 

mzesumziris ganoyierebis sistemaSi gamoiyeneba or-

ganuli da mineraluri sasuqebi. organuli sasuqebidan 

gamoiyeneba nakeli (20t/ha-ze), xolo mineraluri sasuqe-

bidan gamoiyeneba amoniumis gvarjila da Sardovana, su-

perfosfati, qlorkaliumi, nacari an 40%-ani kaliumis 

marili mzesumziras ganoyierebaSi varCevT ZiriTadad 

ganoyiereba, Tesviswina mwkrivad ganoyierebas da gamok-

vebas. 

rogorc zemoT avRniSneT mzesumzira fesvTa siste-

mas iviTarebs niadagis Rrma fenebSi da amitom misi ga-

noyierebisas es gaTvaliswinebuli unda iqnas. igi sak-

vebs iTvisebs  mTeli vegetaciis ganmavlobaSi, amitom 

kargi iqneba mzralad xvnis win Setanil iqnas 45 kg N, 
60 kg P2O5, 45 kg -K2O da 20-30 tona nakeli. cdebiT dad-

genilia, rom am sakvebi elementebis zedapiruli Setana 

amcirebs maT efeqturobas, xolo Rrmad SetaniT mzra-

lad xvnis win  ki iwvevs mosavlis mniSvnelovan gadide-

bas. 

mzesumziras  mwkrivul ganoyierebis sistemas metad 

didi mniSvneloba aqvs mis TeslSi zeTis Semcvelobaze 

da mosavalze. zeTovani kulturebis institutis monace-
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mebi amtkiceben, rom  sruli sasuqis: P2O5 -10; K2O -15 da 
N -10kg-is raodenobiT mwkrivuli ganoyierebis saxiT iw-

vevs mosavlis gadidebas 1,5 centneriT, xolo gaormage-

bulma dozam ki SeiZleba mosavali gaadidos 2,4 c-iT.  

mwkrivuli ganoyierebisas kargia marcvliseburi super-

fosfatis gamoyeneba. 

mzesumziris vegetaciis periodSi mineraluri sasu-

qebis Setanam gamoiwvia mcenaris kvebis gaZliereba da 

Sesabamisad gadidda mosavali. saqarTveloSi Catarebu-

li monacemebiT 20 kg azotiT gamokvebam gaadida mze-

sumziras mosavali 1,3 c-iT, xolo igive doziT super-

fosfatis Setanam ki 2,3 c-iT. yovelive amis gamo auci-

lebeli xdeba mzesumziras mcenaris vegetaciis ganmav-

lobaSi gamokveba Catardes 2-jer, pirveli 2-3 wyvili 

foTlebis amoRebis fazaSi, xolo meore dakokrebisas 

gamokvebis saxiT SeaqvT N, P2O5, da K2O 15-15 kg xalasi 

sakvebis angariSiT ha-ze. yvela gamokvebisas saWiroa  

nakveTis morwyvis Catareba.  

 

 

7.8.2. Tambaqos kulturis ganoyiereba 

Tambaqo erTwliani mcenarea. misi foTlebi Seicavs 

alkaloid-nikotins, eTerzeTebs, fisebs, organul mJa-

vebs da sxva naerTebs. foTlebidan amzadeben maRalxa-

risxovan mosawev nawarms - papirosebs, sigarets, siga-

ras da sxva. 

mravali monacemi mowmobs, rom Tambaqos foTlis 

Sedgeniloba icvleba niadagur-klimaturi pirobebis  

mixedviT. misi farTobebi gavrcelebulia mraval qveya-

naSi, afrikaSi, CineTSi, indoneziaSi, indoeTSi, mcire 

aziaSi, ruseTSi, saqarTveloSi, somxeTSi, azerbaijanSi, 

yirgizeTSi, uzbekeTSi da ukrainaSi. Tambaqos mcenaris 

ganviTarebis optimaluri reaqcia meryeobs 5,2-6,5 far-

glebSi. 
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Tambaqo mohyavT sxvadasxva niadagze, magram kargi 

nedleuli miiReba msubuqi meqanikuri Sedgenilobis, 

struqturuli, humusiT aramdidar niadagebze (2-4%) 

aseT niadagebs miekuTvneba ruxi, tyis yomrali, gaewere-

buli niadagebi. mis xarisxs gansazRvravs niadagis nayo-

fiereba. azoturi kvebis gaumjobeseba adidebs rogorc 

foTlis mosavals, ise mis xarisxs, radgan masSi izrde-

ba nikotinis raodenoba, romelic erT-erT ZiriTad maC-

venebels warmoadgens. xolo misi  simcire ki iwvevs yve-

la am aRniSnuli procesis ukumimarTulebiT wasvlas. 

fosforis SeTviseba Znelad xsnadi naerTebidan ar Se-

uZlia, xolo mis regulirebis process didi mniSvne-

loba aqvs mosavlianobis gadidebaSi da produqciis xa-

risxis  gaumjobesebaSi. kaliumis Semcvelobis gadideba 

Tambaqos foTlebSi zrdis wevis unars, amitom misi 4-

5%-mde mSrali  nivTierebidan Semcveloba dadebiTad 

moqmedebs xarisxis am maCvenebelze. qloris Semcvelo-

bis gadideba ki iwvevs Tambaqos wvis unaris Semcirebas, 

amitom ar aris sasurveli qloris Semcveli kaliumiani 

sasuqis gamoyeneba Tambaqos gasanoyiereblad. kaliumi 

aseve adidebs Tambaqos foTlebSi naxSirwylebis rao-

denobas da organuli mJavebis. 

Tambaqos mcenare sagrZnoblad aRaribebs niadags. 

misi mosavliT niadagidan gadis  didi raodenobiT azo-

ti da nacris elementebi. 15 centneri Tambaqos foTlis 

mosavlis miRebis SemTxvevaSi mcenaris miwiszeda nawi-

lebi Seicaven: azots (N)-90 kg/ha, kaliums-68 kg/ha, fos-

fors -24 kg/ha da CaO-102 kg/ha. Tambaqos mcenare  nia-

dags uyenebs moTxovnilebas advilad xsnad sakveb niv-

Tierebebze. erTi da igive nakveTze sistematiurad Tam-

baqos moyvana metad aRaribebs niadags da aseT niadageb-

ze kvebis reJimis  regulirebis SemTxvevaSi mniSvnelov-

nad diddeba Tambaqos mosavali. 
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Tambaqos gasanoyiereblad gamoiyeneba organuli, mi-

neraluri sasuqebi da kiriani sasuqebi. organuli sasu-

qebidan niadagSi SeaqvT nakeli, torf-nakeliani kompos-

tebi, sideratebi. mineraluri sasuqebidan N-ani, P2O5-ian 
da K2O-iani sasuqebi. azotidan ZiriTadad iyeneben go-

girdmJava aminoums, Sardovanas da kalciumis cianamids; 

fosforiani sasuqebidan superfosfats, Tomasis widas; 

kaliumiani sasuqebidan: nacars, kalmagnezias, gogir-

dmJava kaliums. am ukanasknelis uqonlobis SemTxevaSi 

mas cvlian qlorkaliumiT, oRond igi SeaqvT Semodgo-

maze, radgan zamTris naleqebiT qlori Cairecxos fes-

vTa sistemis  gavrcelebis aridan, rom aviciloT misi 

uaryofiTi moqmedeba. kiriani sasuqebidan iyeneben kiris 

fqvils, tkilebs, defikaciur talaxs. organuli sasuqe-

bi SeaqvT Rarib niadagebze 20-30 t/ha-ze, xolo Sedare-

biT mdidar niadagebze 18-20 t/ha-ze mzralad xvnis win. 

Tambaqos kulturis gasanoyiereblas iyeneben mwvane 

sasuqebs, romelic iTeseba ZiriTadi kulturisagan Ta-

visufal dros, e.i. gamoiyeneba mwvane sasuqis nawvera-

lis forma (Sualeduri forma). 

afxazeTis meTambaqoeobis sacdeli sadguris mona-

cemebiT Rarib niadagebze karg Sedegs iZleva xanWkola, 

cercvela-Svriis narevi da barda.  sideratebis Tesva 

unda Catardes ZiriTadi kulturebisagan  savargulis 

ganTavisuflebisTanave ara ugvianes oqtombris Tvisa.  

maTi mosavlianobis gadidebisaTvis xvnis win niadagSi 

SeaqvT 3c superfosfati, 3 c qlorkaliumi da 0,75 c 

gogirdmJava amoniumi. mwvane sasuqis Caxvna unda moxdes 

Tambaqos rgvamde 20 dRiT adre 18-20 sm siRrmeze. 

Tambaqos kulturis ganoyierebisaTvis  gamoyenebu-

li mineraluri sasuqebis normebi icvleba niadagis ti-

pebis  da nayofierebis mixedviT. maTi normebi calkeu-

li mxareebisa da niadagebis tipebis mixedviT aris sxva-
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dasxva da saSualod icvleba niadagebis nayofierebis 

mixedviT: N70-210; P2O5-300-350;  K2O - 100-200 kg/ha-ze.  
Tambaqos kulturisaTvis sasuqebi Seitaneba sam va-

daSi: 

1. Tambaqos ZiriTadi ganoyierebis saxiT niadagis 

Rrmad damuSavebis dros; 

2. dargvis win, mwkrivuli ganoyierebis saxiT; 

3. Tambaqos vegetaciis periodSi gamokvebis saxiT. 

superfosfatis 75% Seitaneba niadagis ZiriTadi da-

muSavebis win   25 % mwkrivSi Tambaqos dargvisas, xo-

lo azotiani sasuqi 50% Seitaneba mwkrivSi dargvis 

dros da 50 % gamokvebis saxiT meore kultivaciis win 

gogirdmJava amoniumis saxiT. 

im nakveTebze sadac SeiniSneba kaliumis SimSili, 

aRiniSneba Tambaqos ,,baiyuSis~ daavadeba, aseT dros aR-

niSnuli normebi, dargviswin niadagis damuSavebisas Se-

aqvT ha-ze 5-6 c nacari. urwyav nakveTebze mwkrivSi ga-

noyiereba unda Catardes dargvamde, sarwyav nakveTebze 

ki dargvis Semdeg. 

Tambaqos mcenare xasiaTdeba Semdegi Taviseburebe-

biT. esaa sanergeebSi CiTilebis gamoyvana, romlis gano-

yiereba aris Semdegi saxis. sanerge meurneobaSi aucile-

belia gadamwvari nakeli, romelic ar aris sakmarisi 

mcenaris zrda-ganviTarebisaTvis da saWiro xdeba dama-

tebiTi mineraluri gamokveba mineraluri sasuqebiT an 

frinvelis nakelis xsnariT. 

mineraluri sasuqebidan gamoiyeneba azotmJava amoni-

umi an gogirdmJava amoniumi, superfosfati da gagor-

dmJava kaliumi. erTi gamokvebisaTvis kvadratul metrze 

saWiroa 2 g -N; 2g -P2O5; 3g -K2O Semcveli sasuqebi, rom-

lebic Seitaneba xsnaris saxiT nergebis morwyvisas. 

gamokveba SeiZleba frinvelis nakelis xsnariT, ris-

Tvisac erT vedro frinvelis nakels kasrSi emateba 8-10 

vedro wyali da kargad aireva. daduRebisTanave mzeze 
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ramdenime dRes toveben, Semdeg atareben qsovilSi da 

morwyvis win wyliT orjer azaveben. aRniSnuli orive 

saxis kamokvebis Catarebis Semdeg foTlebi  CiTilebis 

unda Camoirecxos sufTa wyliT. gamokvebas atareben 3-4-

jer. ukanaskneli gamokveba tardeba CiTilebis pirvel 

amorCevamde 10-12 dRiT adre. 

 

 

 

7.9. mravalwliani balaxebis, saTibebis da 

saZovrebis ganoyiereba 
    

mravalwliani balaxebis Teslbrunva iwyebs nidagis 

Tvisebebis mkveTr gaumjobesebas. mravalwliani balaxe-

bidan xSirad gamoiyeneba parkosan mcenareTa ojaxidan 

samyura da ionja, xolo  marcvlovnebidan –mindvris 

timoTela. 

mravalwliani parkosani balaxebi iZleva ciliT 

mdidar sakvebs, romelic saukeTesoa cxovelebisaTvis. 

aseve igi adidebs niadagis nayofierebas nawveralSi 

azotis dagrovebiT. aRniSnuli parkosani balaxebi er-

Tsa da imave adgilze izrdeba 2-3 weli. Zalze momTxov-

nia tenisa da ares reqciisadmi, optimalur ares reaq-

cia am mcenareebis zrda-ganviTarebisaTvis aris 6-7, xo-

lo ionjasaTvis pH=8. fesvebs parkosani mcenareebi ivi-
Tareben niadagis Rrma fenebSi da aRwevs 1,5 m-mde. sa-

qarTveloSi cnobilia samyuras ori jiSi –vardisferi 

da wiTeli, romelTagan farTodaa gamoyenebuli wiTeli 

samyura. mas iyeneben mwvane sasuqad, sasilosed, senaJad, 

Tivis, balaxis fqvilisa da  pastis saxiT. 

ionja xasiTdeba maRali kvebiTi RirebulebiT. is 

gacilebiT met proteins, karotins, kalciums da fos-

fors Seicavs vidre samyura urwyav pirobebSi. ionja 

aseT pirobebSi iTibeba 2-3-jer da ha-ze 25-30 c Tiva mii-

Reba, xolo sarwyav pirobebSi ki 5-6-jer iTibeba da ha-
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ze miiReba 200 c mosavali. parkosani mcenareebidan ion-

ja yvelaze met azots agrovebs (300-350 kg/ha) atmosfe-

ros azotidan. mdelos timoTela mravalwliani mar-

cvlovani balaxia, is kvebiTi RirebulebiT samyuras ar 

CamorCeba. sufTa naTesSi iZleva 30-60 c Tivas.  maqsima-

lur mosavals iZleva  3 wels. kargad viTardeba  rux  

da mJave reaqciis niadagebSi, roca pH – 5,5-5,9. gaaCnia 
kargad ganviTarebuli funja fesvebi, romelic niadagSi 

Cadis 15-20 sm siRrmeze. 

cnobilia mecnierTa mravalwliani gamocdileba, 

rom mravalwliani balaxebi kargi winamorbedia saSe-

modgomo pureulisa da  selisaTvis. maT iyeneben  nare-

vis da sufTa saxiT. mJave niadagebi am mcenareebis Tes-

visaTvis saWiroeben mokirianebas. 

mravalwlians balaxebs sakmao raodenobiT gamoaqvs 

sakvebi elementebi niadagidan, gansakuTrebiT unda aRi-

niSnos mdelos timoTela romelis erTi tona Tivis  

mosavali Seicavs 15 kg N; 7,0kgP2O5, da 20,0 kg K2O. 
mravalwliani balaxebi da maT Soris parkosnebi 

pirvel wels nakleb sakveb elementebs iyeneben, xolo 

meore wels  intensiuri zrdis gamo gadidebulia am 

elementebisadmi moTxovnileba. aRniSnuli mravalwlia-

ni balaxebi dadebiTad reagireben organuli sasuqebis 

Setanaze, Rarib niadagebze nakelis Setana adidebs Ti-

vis mosavals 15-20 c/ha. 

mravalwliani balaxebis ganoyiereba iwyeba Tes-

lbrunvaSi. safar kulturebSi sasuqebis SetaniT. orga-

nuli sasuqis Setana am periodSi iwvevs safari kultu-

ris mosavlianobis gadidebas da masTan erTad  balaxe-

bis Tivis mosavalisac. safari kulturebis qveS Tu ver 

moxerxda mineraluri sasuqebis gadidebuli normebis 

Setana maSin misi aRebis Semdeg saWiroa fosforian-ka-

liumiani sasuqebis gamokvebis saxiT Setana. fosforian-

kaliumiani sasuqebi Seitaneba adre gazafxulze 60-90 
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kg/ha-ze. azotiani sasuqebi ki gamokvebis saxiT, zomieri 

normebiT 30-45 kg sufTa sakvebi elementebis saxiT. ion-

jisa da samyuras mosavlianobis gadidebisa da atmosfe-

ros azotis fiqsaciis gaZlierebisaTvis aucilebelia 

daTesvamde Teslis  nitraginiT damuSaveba. mJave niada-

gebze saWiroa kiris Setana Teslis Sesveleba molibde-

nis xsnariT (250g 1 c Teslze), amasTan erTad niadagSi 

unda SevitanoT 1-2 kg bori xalasi elementis angariSiT 

Bboris mJavas an boriani sasuqis saxiT. 

narevi balaxebis Tesvidan meore-mesame wels gaTib-

vis Semdeg saWiroa fosfor-kaliumiani sasuqebis Setana 

30-45 kg/ha-ze saTesled. parkosani balaxebis Tesvisas 

misi akokrebis win saWiroa SevitanoT 20-30 kg azoti 

amoniumis gvarjilis an Sardovanas saxiT. 

saTibebisa da saZovrebis ganoyiereba.saqarTvelos 

pirobebSi saTibebisa da saZovrebis arseboba mWidrodaa 

dakavSirebuli mecxoveleobis ganviTarebasTan, radgan 

igi warmoadgens maT sakveb bazas. saTibebsa da saZov-

rebs didi farTobebi ukavia sasoflo-samurneo savargu-

lebSi. zogierT zonaSi 50%-s aRwevs. miuxedavad aseTi 

didi farTobebisa igi ver wyvets  yvelanair sakiTxs  

mecxoveleobis ganviTarebaSi, radgan ar eqceva jerova-

ni yuradReba da zogierT raionebis saTibebSi Tivis mo-

savali 14 c ar aRemateba h-ze. 

bunebrivi saTibebis da saZovrebis gaumjobesebaSi 

varCevT zedapirul da radikalur RonisZiebebs. zedapi-

rulSi Sedis buCqnarebisa da  qvebisgan gasufTaveba, 

amoSroba, farcxva, sasuqebis gamoyeneba, narevi balaxe-

biT gamoTesva. radikalur Zireul RonisZiebebs miekuT-

vneba niadagis damuSaveba, balaxebis Tesva, Waobebis 

amoSroba rwyva mineraluri sasuqebis Setana gadidebu-

li doziT. saTibebisa da saZovrebis botanikuri Sedge-

niloba Zalze mravalferovania, masSi Sedis rogorc 

parkosnebi, marcvlovnebi ise nairbalaxebi.  
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aRniSnuli botanikuri Sedgenilobis balaxebi ivi-

Tareben Zlier fesvTa sistemas, romelTa nawili aRwevs 

niadagSi 100-150 sm siRrmeze, xolo fesvTa sistemis um-

Tavresi nawili ki gavrcelebulia niadagis 0-20 sm siR-

rmeze da amis gamo didi mniSvneloba aqvs maT swor ga-

noyierebas. saTibebis da saZovrebis ganviTarebisaTvis 

niadagis optimaluri ares reaqcia unda iyos susti mJa-

ve da neitraluri (pH=5,5-7,0). mdelos balaxebs yovel-

wliurad niadagidan gamoaqvs sakvebi nivTierebis sakmao 

raodenoba, yoveli 10 c Tiva Seicavs azots 15 kg; P2O5 -

5,6kg da  K2O-17 kg. mdelos balaxebis ganviTareba iwyeba 

adre gazafxulze da mimdinareobs gvian Semodgomamde, 

rac apirobebs maTiT Zlier gaRaibebas niadagebisas sak-

vebi nivTierebebiT. aqve isic unda aRiniSnos rom far-

Tobidan xSirad xdeba mwvane  masis gatana sxvadasxva 

fazaSi, ris gamoc niadagebi kidev ufro metad Raribde-

ba, radgan mdelos balaxebi sxvadasxva fazaSi sakveb 

elementebs saxvadasxva raodenobiT Seicavs. igi mwvane 

masasTan erTad gadis farTobidan da ukan ar brundeba. 

amitom es danaklisi  unda Seivsos minimaluri sasuqe-

bis xarjze. magaliTad: balaxi Tivis aRebisas saSua-

lod Secavs 1,5-2% N, 0,4-0,5% - P2O5, 1,5-2% -K2O. yovelive  

es apirobebs sasuqebis gamoyenebis maRal efeqturobas, 

rac naTlad Cans i. nakaiZis mier dmanisSi Catarebul 

cdebSi. igive cdebiT damtkicebulia rom sasuqebi ara 

marto zrdis Tavis mravalferovnebas. kerZod azotiani 

sasuqebis gamoyeneba iwvevs marcvlovani da nawilobriv 

parkosani balaxebis raodenobis gadidebas, nairbalaxe-

bis kerZod Sxamiani balaxebis da gvirilebis Semcire-

bas, magram  misi maRali dozebi adidebs marcvlovnebs, 

amcirebs parkosnebisa da  nairbalaxebis raodenobas. 

mineraluri sasuqebi iwvevs agreTve Tivis xarisxis  ga-

umjobesebas, maSi proteinis, saxameblis, sakvebi erTeu-

lis gadidebas da ujredanis Semcirebas. gamokvlevebiT 
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dadgenilia rom fosfor-kaliumiani sasuqebis normebis 

gadideba iwvevs parkosnebis balaxnaris gadidebas mar-

cvlovnebis Semcirebis xarjze. sasuqebis gamoyenebis 

sakiTxi unda gadawydes niadagSi P2O5-is da K2O moZravi 

sakvebi elementebis Semcvelobis mixedviT. 

saqarTvelos mTis Savmiwa da mTa-mdelos niadageb-

ze Catarebuli gamokvlevebi iZleva saSualebas gamovi-

yenoT mineraluri sasuqebis Semdegi normebi: N-60-90, 
P2O5-90-120 da K2O-90-120 kg/ha-ze. 

mineraluri sasuqebidan saTibebsa da saZovrebze ga-

miyeneba amoniumis gvarjila, Sardovana, superfosfati, 

qlorkaliumi an kaliumis marili. fosfori da kaliumi 

SeaqvT Semodgomaze (noemberSi) an adre gazafxulze 

(martSi), azotiani sasuqebi ki ki martis bolo ricxveb-

Si an aprilis dasawyisSi. mineralur sasuqebs mimoabne-

ven mTel zedapirze da sadac saSualeba arsebobs, kbi-

lebiani farcxiT CaukeTeben. saTibebsa da saZovrebze  

mineralur sasuqebTan erTad gamoiyeneba organuli sa-

suqebi, nakelis saukeTeso dazad iTvleba 20-30 tona 

gaxrwnili nakeli, 60-80 tona Txevadi nakeli. organuli 

sasuqebi Seitaneba 3-4 weliwadSi erTxel. organuli sa-

suqebi SeaqvT saTibebSi ukanaskneli moTibvis an bolo  

gaZovebis Semdeg. organuli sasuqebis Setana ukeTesia 

Rrublian amindSi, wvimis win sasuqebs  moabneven mTels 

farTobze da damtkepns gaatareben. 

saTibebis da saZovrebis nawili saqarTveloSi aris 

mJave niadagebze da maTi optimaluri aris reaqciis Se-

saqmnelad saWiroa mokirianeba. kiriani sasuqebidan Se-

aqvT dafqvuli kirqva, defikaciuri talaxi an sxva ki-

riani sasuqebi. kiris mobnevis Semdeg gaatareben  kbile-

bian farcxs. misi efeqturoba iwyeba Setanidan meore 

wels da grZeldeba 7-10 wels. gakirianebiT izrdeba sa-

suqebis efeqturoba da balaxnaris botanikuri mraval-
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ferovneba, rac Tavis mxriv adidebs cxovelebis mier 

balaxis Wamadobas da rZeSi cximianobas. 

bolo 3-4 aTeuli wlis ganmavlobaSi didi yuradRe-

ba mieqca saZovrebisa da saTibebis ganoyierebas mikroe-

lementebiT. maTi ukmarisoba TivaSi iwvevs cxovelTa 

kvebis procesis moSlas, ramac SeiZleba cxovelis se-

riozuli daavadebac gamoiwvios. amitom maTi mcire Sem-

cvelobis gamo niadagSi  unda gamoviyenoT  mikrosasu-

qebi. Tu 1 kg niadagSi Sedis 0,3-1,5 mg Cu; 0,005-0,15 mg Mg; 
0,1-0,2 mg B; 1,10 mg Mn; 0,2-1,0 mg Zn, maSin aseT  niadagebze 

mcenare ar aris uzrunvelyofili  am mikroelementebiT 

da saWiroa saTanado sasuqebis Setana. 

mikroelementebis umravlesoba saTibebsa da saZov-

rebze SeiZleba gamoyenebuli iqnas  fesvgareSe gamokve-

bis saxiT, magaliTad rogoricaa molibdeni, spilenZi, 

bori da sxva, oRond xsnaris saxiT mcire koncentraci-

iT. aRniSnuli mikroelementebi ara marto adideben Ti-

vis mosavalis raodenobas da xarisxs, aramed xels uwy-

oben sxva sakvebi elementebis Sesvlas mcenareSi. amas-

Tan yuradReba  unda mieqces mineraluri sasuqebis mce-

nareSi dagrovebis sakiTxs, radgan  nitratebis Warbma 

Semcvelobam mcenareSi SeiZleba gamoiwvios cxovelebis 

saSiSi daavadebebi. 
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Tavi 8. sasuqebis gamoyenebis  
ekonomikuri da energetikuli  

efeqtianoba 
    

 

soflis meurneobaSi sasuqebis gamoyenebis RonisZie-

bebi unda iyos  ekonomikurad momgebiani da energetiku-

lad mizanSewonili. Cvens qveyanaSi sasuqebis  gamoyene-

bis wili mosavlianobis gazrdaSi 40-50%-mdea. 

sasuqebis  progresuli da naklebad energo gaxar-

jvis  RonisZiebebisa da teqnologiebis damuSavebisaT-

vis, mniSvnelovania maTi agronomiuli, ekonomikuri da 

energetikuli efeqtianobis kompleqsuri Sefaseba. amJa-

mad farTod aris gavrcelebuli mxolod sasuqebis  ga-

moyenebis  agronomiuli efeqtianobis  gansazRvra. maga-

liTad: 1 centneri NPK sasuqis damatebiTi produqciis 

nazRauroba, magram sasoflo-sameurneo sawarmoebis 

TviTdafinansebasa da mTlian sameurneo angariSze, uf-

ro met gavrcelebas poulobs sasuqebis gamoyenebis  

ekonomikuri efeqtianoba. 

sameurneo angariSis arsia imaSia, rom sawarmoebi  

ubralo an  gafarToebul aRwarmoebas axdendnen saku-

Tari resursebiT,  romelsac produqciis realizaciiT 

iReben. 

TviTdafinanseba - aris  meurneobis ganviTareba sa-

kuTari saxsrebiT. sameurneo angariSze  gadasvla mo-

iTxovs  yvela arsebuli  resursebis gamovlenas da mo-

bilizacias, warmoebis momWirneobiT marTvas. es aris 

mniSvnelovani piroba yvela meurneobis  mosamzadeblad 

TviTdafinansebaze gadasvlisaTvis.  
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8.1. sasuqebis gamoyenebis  ekonomikuri   

efeqtianobis gansazRvra 
 

sasuqebis gamoyenebis ekonomikuri efeqtianoba, faq-

tiuri nazRauroba –saSulebas gvaZlevs sasoflo-same-

urneo warmoebis pirobebSi  gamoavlinoT resursebi, ma-

Ti gazrdis gzebi. 

Mmineraluri sasuqebis ekonomikuri  efeqtianoba ga-

nisazRvreba calkeuli kulturebisaTvis, xolo Tu sa-

Wiroa,  mTlianad  memcenareobisaTvis. Mmineraluri  da 

organuli sasuqebis  ekonomikuri efeqtianoba ganisazR-

vreba mTlianad memcenareobis  dargisaTvis. 

calkeuli kulturebis faqtiuri ekonomikuri efeq-

tianobis gansazRvrisas, Sefasdeba mosavlis mateba  

mimdinare fasebis  mixedviT. Ees saSualebas iZleva  ga-

movavlinoT danaxarjebis mizanSewoniloba sasuqebiT  

miRebuli mosavlis matebis mixedviT. Tu sasuqebis efeq-

tianoba ganisazRvreba wlebis mixedviT – dinamikaSi, 

faqtiuri da normatiuli anazRaureba sasuqebisa mosav-

liT xdeba Sesadarebeli  fasebiT, romelime konkretu-

li wlis mixedviT. sameurneo efeqtianoba ganisazRvreba 

sasuqebiT produqciis warmoebis SedarebiT, sasuqebis 

gareSe warmoebisas, Semdegi maCveneblebiT: 

- produqciis gamosavlianoba gamoyenebuli sasuqe-

bis erTeulze; 

- Sromis mwarmoebluroba; 

- produqciis TviTRirebuleba; 

- sufTa mogeba  da warmoebis rentabeloba. 

Tu dgas amocana – ganvsazRvroT sasuqebis  gamoye-

nebis ekonomikurad dasabuTebuli dozebi, maSin maCve-

neblebi SeiZleba SevamciroT. am SemTxvevaSi sakmarisia  

ganisazRvros  damatebiTi  produqciis  gamosavali sak-

veb erTeulze, an 1 larze, danaxarjebi sasuqebis gamo-

yenebaze  da sufTa mogebis sidide 1 heqtaridan. meurne-
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obaSi sasuqebis gamoyenebis efeqtianobis gansazRvrisas, 

gaiangariSeba Setanili sasuqebis raodenoba kulturis 

qveS da kulturebis mosavlianobis aRricxvis statis-

tikuri da buRalteruli monacemebi, produqciis TviT-

Rirebuleba sarealizacio fasebiT, SromiTi danaxarje-

bi da sxva. sasuqebis gamoyenebis efeqtianobis yvelaze 

ufro mtkice da obieqturi monacemebi miiReba maSin, 

roca aanalizeben  mosavlis monacemebs, mosavlis mate-

bas, Semosavlebs  da danaxarjebs 5 wlisa da meti xnis. 

mineraluri sasuqebis ekonomikuri efeqtianobas per-

speqtivaSi gaiangariSeben teqnologiuri rukebis safuZ-

velze, romlebic dgeba sasoflo-sameurneo kulturebis 

movla-moyvanisaTvis, mosavlianobis dagegmili maCveneb-

lebiT, mineraluri sasuqebis Setanis wliuri dozebiT 

da maTi gamoyenebiT miRebuli  mosavlianobis matebis 

maCveneblebiT. 

sasuqebis gamoyenebis efeqtianobis Sefasebis yvela-

ze ufro WeSmariti  meTodia – sawarmoo cda. sawarmoo 

cda tardeba saerTod miRebuli meTodikis mixedviT. am 

dros yvela faqtorebi, garda Sesaswavlisa, aucileb-

lad unda iyos SedarebiTi, e.i. unda daculi iqnas er-

TaderTi sxvaobis principi. 

sasuqebis gamoyenebis ekonomikuri efeqtianobis maC-

veneblis gansazRvris wesebi: 

mosavlis matebis raodenobis gansazRvra.  

mosavlis matebis odenobis gansazRvra 1 heqtaridan 

(V kg) SeiZleba 

gamoangariSebuli  iqnas formuliT: 

Vm= (mf –ms):100  
sadac: mf - raionis an olqis faqtiuri mosavliano-

ba c/ha; 

ms -sasuqebis wili im mosavalSi romelic ganisazR-

vreba sasuqebze cdis mravalwliani saSualo monaceme-

biT – procentebSi. Mmosavlis mateba sasuqebis gamoyene-
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biT SeiZleba  ganisazRvros sawarmoo cdebis monaceme-

biT, danaxarjebis normativebiT (sasuqebis), mosavlis 

nametis erTeulze daxarjuli sasuqebiT (cxrili – 

8.1.1). 
gaangariSebisaTvis SeiZleba  gamoviyenoT sasuqebis 

danaxarjebis samagaliTo normativebi, namati mosavlis 

erTeulze da sasuqis  nazRauroba, romlebic  damuSa-

vebuli iyo agroqimiuri samsaxuris monacemebis safuZ-

velze. 
cxrili 8.1.1. 

daxarjuli sasuqebis  normativebis gamoyeneba mo-

savlis matebis erTeulze da sasuqebis gamosyidvaze 

 

#  

 

K   kulturebi 

 

 

 

 

sasuqebis daxarjuli

sakvebi elemen- 

Tebis Sedgeniloba, kg 

1t. mosavalze 
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N P2O5 K2O sul 

1 Mmarcvleuli 72 102 60 234 4,3 

2 Saqris Warxali 11 12 11 34 29,2 

3 mzesumzira 148 226 48 422 2,4 

4 kartofili 13 13 12 38 26,6 

5 xexili 8 8 8 24 42,6 

6 silosi 10 9 8 27 37,2 

7 erTwliani da mrava 

lwliani balaxebi 

(Tiva) 

21 32 33 86 11,6 

8 mravalwliani narga- 

vebi da kenkrovnebi 

27 23 21 71 14,1 

 

sasuqebis gamoyenebiT, mosavlis namatis odenobis 

gansazRvra normativebis gamoyenebiT, SeiZleba gaangari-

Sebuli iqnas maSin, Tu meurneobaSi aris mosavlis mona-

cemebi, romelic miRebuli iqna sasuqebis gamouyeneb-
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lad, magram miwaTmoqmedebis kulturis donis Sesabami-

sad miRweuli mosavlianobis monacemebiT. usasuqod mi-

Rebuli mosavlis done ki unda ganisazRvros cdis mo-

nacemebiT.  

 2. mineraluri sasuqebiT (AA) miRebuli namati  mo-

savlis danaxarjebi gaiangariSeba  formuliT:  А=Аs + 
Аs.S. +Аs.d. + Аs.b.d. + Аs.m.T.  

sadac: 
 Аs - meurneobis danaxarjebi sasuqebis SeZenaze, 

asortimentisa  da soflis meurneobis  fasebSi; 
Аs.S.  - danaxarjebi,  mineraluri sasuqebis gadmot-

virTvaze, Senaxvaze, momzadebaze, gadatanaze mindorSi  

da Setanaze; 
Аs.d - danaxarjebi sasuqebiT  miRebuli namati  mo-

savlis aRebaze, gadatanaze mindvridan  da gadamuSave-

baze; 
Аs.b.d.  - danaxarjebi namati  mosavlis realizaciaze, 

an Sesanaxad Setanaze sawyobSi; 
Аs.m.T – saerTo sawarmoo, saerTo sameurneo da sxva  

danaxarjebi, sabuRaltro  aRricxviT namati  mosavlis 

TviTRirebulebis  gansazRvriT. 
3. mineraluri sasuqebis gamoyenebiT  miRebuli suf-

Ta Semosavlis gansazRvra. 

sasoflo – sameurneo  kulturebis qveS sasuqebis 

gamoyenebis Sedegad, meurneobis mier  miRebuli sufTa 

Semosavali ganisazRvreba Semdegi formuliT: 

s.m.=(R + T.R.) - x.j. 

sadac: R – ZiriTadi  produqciis Rirebulebaa, ro-

melic miRebulia sasuqebis  gamoyenebis Sedegad – la-

rebSi; 

T.R. – Tanmxlebi  produqciis TviTRirebuleba; 

x.j. – sasuqebis gamoyenebasTan dakavSirebuli xar-

jebis jami. 
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4. sasuqebis gamoyenebis rentabeloba. SeiZleba gani-

sazRvros 1 wliT, an sasuqebis gamoyenebis mTel perio-

diT, Semdegqmedebis gaTvaliswinebiT 

              
         sadac:  P rentabeloba aris %^-Si; 

              – Rirebuleba damatebiT  miRebuli 

ZiriTadi da Tanmxlebi  produqciisa, romlebic  sasu-

qebis gamoyenebiT miiReba. 

              – namati produqciis  Rirebule-

ba  sasuqebis          moqmedebis mTel periodSi. 

                – danaxarjebis  jami, warmomqmnili  

sasuqebis mgamoyenebiT.  
5. produqciis  erTeulis  TviTRirebulebis Sec-

vla, sasuqebis  gamoyenebis Sedegad 

         

  sadac C0 – produqciis erTeulis TviTRirebulebaa 

sasuqebis gamoyenebis gareSe – larebSi; 

A0 – danaxarjebi 1 ha-ze, sasuqebis gareSe; 

A – damatebiTi danaxarjebi sasuqebis gamoyenebaze, 

mosavlis aRebaze, 1 ha-ze larebSi; 

Y0 – mosavali 1 ha-dan, sasuqebis gareSe; 

YYD – mosavlis namati 1 ha-ze sasuqebis  gamoyenebis 

Sedegad. 

6. Sromis nayofiereba ganisazRvreba  formuliT: 

                              

sadac:  Пн - Sromis  nayofiereba  sasuqebis gareSe, 
1 kac-saaTi; 
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Пу - Sromis nayofiereba sasuqebis gamoyenebiT 1 

kac-saaTSi; 

T0- SromiTi danaxarjebi  produqciis  warmoebaze – 

1 ha-ze, sasuqebis gareSe kac saaTebSi; 

 TyD- damatebiTi  SromiTi danaxarjebi 1 ha-ze, sasu-

qebis  gamoyenebiT kac-saaTebSi. 

7. sasuqebis gamoyenebis  rentabeloba (P) Teslbrun-

vaSi maTi moqmedebis mTel periodSi; 

SeiZleba gamoixatos formuliT: 

                                          
sadac: ∑C – produqciis jamuri  Rirebuleba aris,  

romelic miRebulia sasuqebis gamoyenebiT Teslbrunveb-

Si – larebSi. 

∑A – namati mosavlis TeslbrunvaSi, sasuqebze da 

mosavlis aRebaze daxarjuli saxsrebis jami. 

 

 

 

8.2. sasuqebis gamoyenebis energetikuli 

efeqtianobis  gansazRvra 
    

sasoflo-sameurneo warmoebis Semdgomi intensifika-

cia, kulturaTa mosavlianobis zrda, dakavSirebuli iq-

neba energiis faswarmoqmnasTan, romelic warmoiSoba 

sasuqebis gamoyenebis gadidebis xarjze. mis gamo, per-

speqtivaSi, mniSvnelovania  davamuSaoT da gamoviyenoT 

iseTi teqnologiebi, romlebSic yvelaze ufro cotaa 

energiis danaxarjebi sasoflo-sameurneo produqciis 

warmoebaze, es ki specialistebisagan moiTxovs, progre-

sul teqnologiebSi, sasuqebis gamoyenebis efeqtianobis 

gaangariSebis safuZvlebis codnas. 
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sasoflo-sameurneo produqciaSi dagrovebuli ener-

gia  fasdeba megajoulebSi (Mgj) qarTulad (mgj).  

am maCveneblis gaTvaliswineba xdeba ZiriTad pro-

duqciaSi  da saerTo  mosavalSi, Tanmxlebi  produqci-

is  gaTvaliswinebiT. gamoyenebuli  mineraluri sasuqe-

bis energiis raodenoba, romelic dagrovilia sasof-

lo-sameurneo produqciaSi, ganisazRvreba  formuliT: 

Vf = Yn Ri .L .100 megajouli/ha-ze. 

sadac: Vf – energis Semcvelobaa ZiriTad produqci-

aSi (sasoflo-sameurneo nawili); 

Yn- mosavlis  nameti, sasoflo-sameurneo kulturis 

ZiriTadi produqciisa, sasuqebis gamoyenebiT – c/ha. 

Ri – aris sasoflo-sameurneo produqciis erTeulis  

gadasayvani koeficienti mSral nivTierebaSi; 

L – aris saerTo energiis Semcveloba 1 kg ZiriTadi  

produqciis mSral nivTierebaze mj.100 aris energiis ga-

dayvanis koeficientis maCveneblebisa  centnerebidan ki-

logramebSi (cxrili 8.2.2.) energiis danaxarjebis er-

TobliobaSi, romelic sawarmoo procesis  gansaxorcie-

leblad xdeba, mineraluri sasuqebis 1 kg moqmed nivTi-

erebebze, ganisazRvreba energiis Semdegi odenobiT (me-

gajoulebSi), azotiani sasuqebi – 86,6 (ay), fosforiani 
sasuqebi – 12,6, kaliumiani – 8,3, nakeli (80% sinestisas) 

– 0,42 (cxrili – 8.2.3.). 

yvelaze  ufro mcire energetikuli efeqtianoba ga-

aCnia azotian sasuqebs, rac aixsneba maTi warmoebis  

ufro maRali energo danaxarjebiT, fosforian  da ka-

liumian sasuqebTan SedarebiT. 
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cxrili 8.2.2 sasoflo-sameurneo kulturaTa mSral 

nivTierebaze gadasayvani koeficientebi 

# 
Kkulturis dasaxele-

ba 

produqciis 

mSral Semadgen-

lobaSi gadasay-

vani koeficien-

ti (Ri) 

saerTo 

energiis 

Semcveloba

1kg mSral 

Semadgen-

lobaSi (l) 
mg.j. 

saerTo  

energiis  

Semcveloba 

1kg mosaval-

Si da natu-

raSi (Ri-l) 
mg.j. 

1 saSemodgomo xorbali

(marcvali) 

0,86 19,13 14,45 

2 sagazafxulo  

xorbali  

O0,86 19,31 16,61 

3 Wvavi (marcvali) O0,86 19,49 16,76 

4 qeri (marcvali) O0,86 19,13 16,45 

5 Svria (marcvali) O0,86 18,80 16,17 

6 greCixa (marcvali) O0,86 19,38 16,67 

7 brinji (marcvali) O0,86 18,59 15,99 

8 lobio (marcvali) O0,86 20,68 17,78 

9 simindi (marcvali) O0,86 17,60 15,14 

10 Saqris Warxali 0,14 18,26 2,56 

11 mzesumziras Tesli 0,92 19,38 17,83 

12 soia (marcvali) 0,88 20,57 18,10 

13 artofili 0,20 18,29 8,66 

14 baxCeuli kulturebi 0,11 14,90 1,64 

15 xexili 0,10 14,36 1,44 

16 mravalwliani balaxe-

bi (Tiva) 

0,20 18,91 3,78 

17 erTwliani balaxebi

(Tiva) 

0,20 16,39 3,28 

18 Tambaqo 0,45 20,20 9,09 

 

mineraluri sasuqebis gamoyenebis energetikuli da-

naxarjebi (A) ganisazRvreba formuliT: 

A0 =(HN +aN) + (Hp + an) + (Hk . ak) megajouli. 
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sadac: Hn, Hp, Hk –aris azotiani, fosforiani da ka-
liumiani sasuqebis Setanis faqtiuri dozebia moqmedi 

nivTierebis kg/ha. 

    aN, ap,  ak –aris energetikuli danaxarjebi 1 kg moq-

med nivTierebaze gaangariSebiT, azotis, fosforisa da 

kaliumisa. 

cxrili 8.2.3. 

energodanaxarjebi mineraluri da adgilobrivi sa-

suqebis warmoebaze 

# sasuqebis saxeebi 
Eenergodana-

xarjebi mg.j./kg

Mmineraluri sasuqebis warmoeba 

1 azotiani 86,8 

2 fosforiani 12,6 

3 kaliumiani 8,3 

4 kompleqsuri 51,5 

Aadgilobrivi sasuqebis warmoeba 

1 Nnakeli (80% tenianoba) 0,42 

2 torf-nakeliani komposti (60% tenianoba) 1,70 

3 Kkiriani sasuqebi 3,80 

4 Aadgilobrivi mineraluri sasuqebi 2,90 

 

Eeneregetikuli efeqtianoba (biologiuri margi qme-

debis koeficienti – bmqk), mineraluri sasuqebis gamoye-

nebiT (P), ganisazRvreba formuliT: 

                                            
sadac  - aris energetikuli efeqtianoba (energiis 

gacema) anu biologiuri margiqmedebis koeficienti-er-

TeulebSi 
 Wfo – aris energiis odenoba, miRebuli ZiriTadi 

produqciis namatiT – sasuqebis gamoyenebisas – megajo-

ulebSi; 

Ao – aris energodanaxarjebi sasuqebis gamoyenebiT 

– megajoulebSi. 
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Ppirveli gaangariSebis, magaliTi: energetikuli 

efeqtianobis gaangariSeba sasuqebis gamoyenebisas, saSe-

modgomo marcvlovani  kulturebis intensiuri teqno-

logiiT  kultivirebis pirobebSi. 

1. marcvlovani kulturebis mosavlianoba – 27.0 c/ha; 

2. mineraluri sasuqebis dozebi –N80, P64R37; 
3. mosavlis namati sasuqebis xarjze – 7 c/ha  
                      

    

e.i. energetikuli TvalsazrisiT, marcvleuli kul-

turebis  movla – moyvanis  intensiuri teqnologiebi 

efeqtiani iyo, radgan energies miReba iyo erTze meti. 

meore gaangariSeba: 

mineraluri sasuqebisa da nakelis efeqtianoba kar-

tofilis kultivirebisas”: 

kartofilis mosavali – 210 c/ha; 

mineraluri sasuqis dozebi – N105, P685 K142 nakeli 76 

t/ha. 

kartofilis mosavlis namati, sasuqebis gamoyenebiT 

– sul – 126 c/ha, maT Soris: mineraluri sasuqebiT – 70 

c/ha, nakeliT – 56 c/ha. 

mineraluri sasuqebis energetikuli efeqtianoba, 

kartofilis  kulturebisaTvis 

                                              

  ერთეულს 

 
Aamrigad, energetikuli danaxarjebis erTeulze  mi-

Rebulia – 2,26 energiis erTeuli, romelic mineraluri 

sasuqebis gamnoyenebiT miRebul namat mosavalSia.  

nakelis energetikuli efeqtianoba kartofilis 

kultivirebisas 
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            mineraluri sasuqebisa da nakelis  erToblivi  

energetikuli efeqtianoba  kartofilis  kulturebi-

saTvis: 

 
 
Tumca mTlianobaSi intensiuri teqnologiebis kar-

tofilis warmoebaSi efeqtiania, magram aRiniSneba mniS-

vnelovani gansxvaveba energogacemaSi, mineraluri sasu-

qebis da nakelis SemTxvevaSi. 

agroqimiuri samsaxuris mindvris cdebis mraval-

wliani monacemebiT, saSualod, energetikuli margi qme-

debis koeficienti sasuqebis gamoyenebisas, ZiriTadi sa-

soflo-sameurneo kulturebis monacemebiT, 0,86 – 2,2 er-

Teuls Soris cvalebadobs. 

yvela marcveleuli kulturebis energogacema Ziri-

Tadad kulturebisaTvis sWarbobs 1 erTeuls, xolo 

yvelaze meti aris simindisaTis – 1,47 erTeuli. biolo-

giuri masis mixedviT, maRali energogacemis koeficien-

ti gaaCniaT TiTqmis yvela kulturas. energetikuli da-

naxarjebi mineraluri sasuqebisaTvis, 1 centner ZiriTa-

di mosavlis namatze, kulturebis mixedviT, Seadgens 

8,05 (simindisaTvis) da 2478 megajouls (selis boWko-

saTvis).  

sasuqebis gamoyenebis agronomiuli ekonomikuri da 

energetikuli efeqtianobis gaangariSebani saSualebas 

iZlevian ufro obieqturad da kompleqsurad SevafasoT 

sasuqebis gamoyenebis sistema, sasoflo-sameurneo kul-

turebis intensiuri teqnologiebSi gamoyenebis pirobeb-

Si. 
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Tavi 9. agroqimiuri kvlevebis  
mindvrisa da savegetacio meTodebi 

 

9.1. mindvris cdebi sasuqebze 
 

mindvris cda – aris kvlevebis Catareba mindvris pi-

robebSi, sasuqebis  moqmedebis dasadgenad kulturebis 

zrda-ganviTarebisa da maT mosavlianobaze, miRebuli 

produqciis xarisxze  da niadagebis  nayofierebis maC-

vneblebze. 

es aris kultivirebul mcenareTa reaqciis Seswav-

lis bioloiuri meTodi gamosacdeli sasuqebis saxeeb-

ze, doneebze, niadagis Setanis xerxebsa da vadebze, 

sxvadasxva niadagur-klimatur pirobebSi. am pirobebis 

zusti daxasiaTebis gareSe, cdis Sedegebi ar SeiZleba  

gadavitanoT sxva analogiur teritoriebze. es mdgoma-

reoba ganapirobebs imis mizanSewonilobas da aucileb-

lobas, rom mindvris cdebSi, erTdroulad Catardes  

meterologiuri, niadaguri, biologiuri, qimiuri, fizi-

ko-qimiuri kvlevebi. Yvelaferi es saWiroa imisaTvis, 

rom ganisazRvros  miRebuli Sedegebis sizuste, tipiu-

roba, WeSmariteba da maTi gamoyenebis SesaZlebloba 

sxva teritoriebze, agreTve miRebuli Sedegebis  kvali-

ficirebuli SefasebisaTvis, rom warmodgena miviRoT  

mcenareTa mier sakvebi elementebis moxmarebaze niadagi-

dan da sasuqebidan maT balansze, niadagis kvebis reJim-

ze, miRebuli produqciis xarisxze, Seswavlili faqto-

rebis ekonomikur, agronomiul da energetikul efeqtia-

nobis Sesaxeb. 

mindvris cdebis Sedegebs  iyeneben aramarto mecnie-

rebaSi, aramed praqtikaSic – soflis meurneobaSi mine-

raluri sasuqebis gamoyenebis moculobis, saxeebisa da 

formebis, meliorantebis da sxva qimiuri saSualebebis, 
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agreTve maTi Setana manqanebisa da meqanizmebis saxiT, 

romlebic soflis meurneobaSi gamoiyenebian. 

mindvris cdebi gamoiyeneba ramodenime saxis, maTi 

daniSnulebis mixedviT: 

mindvris (laboratoriul-mindvris) cdebi – atare-

ben specialurad gamoyofil nakveTebze, (sacdel min-

dvrebze) samecniero-kvleviT dawesebulebebSi da meur-

neobebSi, sadac calkeuli faqtorebis, xerxebis,  maTi 

kombinaciebis mcenareze da niadagze moqmedeba Seswave-

leba. maTi detaluri  gancalkevebiT da kvlevebis sxva 

meTodebTan urTierTkavSirSi. 

aseTi cdebis ganzogadebuli Sedegebi SeiZleba ga-

moyenebuli iqnas calkeuli  zonebisa da regionebis 

masStabiT. 

sawarmoo cdebi – maT atareben variantebis  mcire  

ricxviT (2-3). meurneobebSi konkretul niadagur-agro-

teqnikur da organizaciul-sameurneo pirobebSi min-

dvrisa da laboratoriuli  mindvris cdebis Sedegebis  

konkretul pirobebSi dasazusteblad – rekomendebuli  

xerxis  sameiurneo  pirobebSi maTi efeqtianobis dasad-

genad. 

sawarmoo cdebSi sacdeli danayofebis zomebi di-

dia – 500-1000 m.kv-dan 1-2 heqtaramde  da metic. Sedegebi 

gamoiyeneba ufro patara raionebisaTvis, sadac, analo-

giuri  niadagur-klimaturi da organizaciul-sameurneo 

pirobebia. 

mravalwliani cdebi -  aseT cdebs atareben erT  

geografiul punqtebSi 5-10 wliT da  meti xangrZlivo-

biT, maT stacionalur cdebs uwodeben.  

mravalwliani cdebis Catarebis mizania- Sesaswavli  

faqtorebis  moqmedebis aRricxva mravali wlis aminde-

bis moqmedebis pirobebSi calkeuli meteopirobebis 

Tvisebrivi SeswavlisaTvis. maTi ganmeorebadoba unda 

iyos aranakleb 3-4 weli. mravawlian cdebs atareben   
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sasuqebis mcenareebsa da niadagze – sasuqebis qmedebisa 

da Semdegqmedebis dasadgenad, sasuqebis saxeebis, doze-

bis, formebis, xerxebisa da vadebis SedarebiT efeqtia-

nobis dasadgenad. 

erTwliani cdebi – am vadebs atareben yovelwliu-

rad axal-axal nakveTebze roca Sesaswavli faqtori is-

wavleba  mxolod 1 wels – erT savegetacio periodSi. 

erTfaqtoriani (martivi) cdebi – cdaSi Seiswavleba  

mxolod erTi, romelime faqtori. 

mravalfaqtoriani (kompleqsuri) cdebi  - aseTi 

cdebis sqemaSi aris ori an meti Sesaswavli faqtori, 

xerxi an pirobebi. magaliTad – sasuqebi da pesticide-

bi, sasuqebi da morwyva, sasuqebi da meliorantebi, an 

sasuqebi sxvadasxva saxeebisa da formebis. 

erTeuli cdebi - anu epizoduri cdebi atareben 

sxvadasxva sqemebiT da programebiT, calkeul adgileb-

Si samecniero-kvleviTi dawesebulebebi. 

masiuri (geografiuli) cdebi – tardeba saerTo Te-

matikiT, erTiani, SeTanxmebuli sqemebiT, rom  Sedegebi 

ganzogaddes. aseTi cdebis mizania Seswavlili iqnas 

bunebrivi pirobebis  gavlenis dadgena calkeul Sesas-

wavl faqtorze. 

cdis danayofebis sididis mixedviT, cdebi iyofian: 

sawarmoo cdebi – 500-1000kv.m. – dan 1-2 heqtaramde; 

mindvris cdebi mWidro naTesebSi – 50-100 kv.m.  

saToxn kulturebSi 100-200 kv.m. 

mravalwlian cdebSi – 200-400 kv.m. 

mikro mindvris cdebSi 200-300 sm – 1-3 kv.m. 

mcire danayofebian cdebSi – 10-20kv.m.   

mindvris cdis dayenebisa da CatarebisaTvis arse-

bobs aucilebeli meToduri moTxovnebi cdebis xaris-

xovnad CatarebisaTvis. 

erTaderTi gansxvavebis principi – rac gamoixateba, 

imaSi rom cdaSi unda iyos erTaderTi gansxvavebuli 
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Sesaswavli varianti, cdis  danarCeni pirobebi erTgva-

ria; 

mindvris cdis  tipiuroba anu rezeprentatuloba – 

es aris  cdis Catarebis pirobebis niadagur klimatur 

da organizaciul-sameurneo pirobebTan, sadac  gamoye-

nebuli iqneba cdis Sedegebi; 

raodenobrivi Sedegebis sizuste – es aris  cdaSi 

Seswavlili xerxis, pirobebis an maTi SefardebiTi  

efeqtianobis maCvenebeli, gamoxatuli obieqtur monace-

mebSi. e.i. cdaSi miRebuli Sedegebis WeSmarit Sedegeb-

Tan  identurobis xarisxi, rac gamoixateba cdis sizus-

teSi, cdomilebebis gaTvaliswinebiT. rac ufro pataraa 

danayofi, miT ufro zusti  unda iyos dakvirvebis mona-

cemebi. 

SemTxveviTi  cdomilebebis  gamosaricxavad  iyene-

ben  danayofis gamoTiSvas, an misi nawilis  gamoklebas. 

cdis sizustes gansazRvraven  miRebuli monacemebis 

maTematikuri damuSavebis gziT – variaciuli statisti-

kis  meTodebiT. 

cdis sarwmunoeba – mWidrod aris dakavSirebuli 

mis sizustesTan. 

cdis Sedegebis sarwmunoeba – es aris matTematiku-

rad damtkicebuli sxvaoba cdis Sesadarebel varian-

tebs Soris, romelic adgens SemTxveviTi cdomilebebis 

sazRvrebs. amitom cdis Sedegebis variaciuli statisti-

kis meTodebiT damuSaveba aris aucilebeli piroba  

cdis xarisxovnad  Catarebisas iyeneben – mindvris samu-

Saoebis dRiurs. yvela cdis pirveladi dokumentacia 

Setanilia mindvris cdis JurnalSi, romelSic gadaaqvT  

dRiuri Canawerebi, analizis Sedegebi da sxva maCveneb-

lebi. igi cdis ZiriTadi dokumentia. 
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9.2. sasuqebze cdebis sqemebis Sedgena 
  

cdis sqema – aris yvela Sesadarebeli variantebis 

erToblioba, maT Soris erTi varianti Seicavs Sesas-

wavl xerxs an pirobas, sxvebi ki gamoiyeneba Sesadareb-

lad. 

cdis varianti – es aris  mcenaris kulturebisaTvis 

miRebuli xerxebis erToblioba romlebic xorcieldeba  

yvela ganmeorebebSi. 

sacdeli  danayofi – cdis elementaruli Semadgene-

li nawilia, romelzedac xorcieldeba mcenaris kul-

turebis yvela xerxebi,  rac miRebulia mocemuli vari-

antisaTvis da meordeba yvela ganmeorebebSi. 

sacdeli muSaobis pirvel aucilebel pirobas war-

moadgens cdis mizezebisa da amocanebis zusti formu-

lireba, misi Catarebis konkretuli pirobebis aRwera. 

e.i. kvlevebis programisa da mizanmimarTuli cdis sqe-

mis damuSaveba. 

variantebi, romlebsac atareben Sesaswavl pirobebs, 

iwodeba sakontrolo variantad, xolo usasuqo  vari-

ant – sufTa, an absolutur kontrolad. 

sakontrolo variantebis sworad SerCeva sacdeli 

saqmis ZiriTadi piroba aris. cdaSi  unda iyos  varian-

tebis  minimaluri raodenoba. martivi cdis magaliTia: 

sakontrolo usasuqo varianti; 

sasuqiani  varianti 

sasuqebis sxvadasxva  saxeebis, formebis, axali sa-

xeebis Seswavlisas, variantebis raodenoba izrdeba. 

sasuqebis optimaluri dozebis gansazRvrisaTvis 

cdis sqemebs adgenen ori, principialurad gansxvavebu-

li meTodis gamoyenebiT. 

1 empiriuli meTodi – roca undadT daadginon sasu-

qis romeli doza mocemul pirobebSi iZleva maqsima-
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lur mosavals. amisaTvis sqemaSi unda  iyos kontrolis 

garda 3-4 varianti. 

2 gaangariSebis meTodi - iyeneben  sasuqebis dozebi-

sa da urTierTSefardebis gansazRvrisaTvis, roca mii-

Reba dagegmili mosavlianoba. sasuqebis dozebis gan-

sazRvris safuZvelia kulturebis moTxovna sakveb  

elementebze, dagegmili raodenobisa da xarisxis pro-

duqciis misaRebad, konkretuli bunebriv-ekonomikur pi-

robebSi. 

 

 

 

9.3. cdebis Catarebis  programa da cdis 

dayenebis teqnika 
     

programisa da cdis sqemis Sinaarsi damokidebulia  

kvlevis miznisa da amocanebisagan da unda Seicavdes 

cdis Catarebis yvela pirobebsa da kvlevis Catarebis 

meTodebis detalur aRweras, agreTve cdis Catarebis 

zust vadebs. 

cdis dasayeneblad nakveTis SerCevisas mniSvnelova-

nia is, rom reliefis, niadaguri  pirobebisa  da wina 

istoriiT, is  unda iyos erTgvarovani  da tipiuri  im 

konkretuli zonisa, sadac cda tardeba. 

reliefi unda iyos mosworebuli – swori plato an 

mcired daqanebuli ferdobi 1-2,5 m – 100 metrze. 

nakveTis niadaguri pirobebis SerCeva xdeba niada-

gis ruqis mixedviT, an atareben  saWiro kvlevas da ana-

lizebs. grZelvadiani cdebisaTvis atareben ufro deta-

lur gamokvlevas da niadagis nimuSebs inaxaven cdis 

damTavrebamde niadagis cvlilebebis dasadgenad da 

kontrolisaTvis. Sesaswavli faqtorebisa da sasuqebis 

gavlenis dasadgenad. 
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nakveTis winaistoria  - saWiroa imisaTvis, rom da-

vicvaT cdaSi, erTaderTi gansxvavebis principi da cdis 

tipiuroba.  bolo 3-4 wlis ganmavlobaSi  SerCeul nak-

veTs unda hqondes erTnairi agroteqnikuri pirobebi – 

sasuqebis Setana, niadagis damuSaveba da sxva. winaisto-

ria Zalian mniSvnelovania agreTve sawarmoo cdebis da-

yenebisas adgilis SerCevisas. 

SemTxveviTi faqtorebi – SemTxveviT faqtorebs Se-

uZliaT aseve daarRvion nakveTis erTgarovneba da cdis 

Sedegebis sizuste, nakveTze ar unda iyos  miwis samuSa-

oebis, amovsebuli ormoebis, arxebis kvali. 

cda unda ganTavsdes aranakleb 200 metris siSoreze 

wyalsatevebidan, 40-50 metrze Senobebidan da tyisagan, 

25-30 metrze calkeuli xeebisagan, 10-20 metrze gzisagan, 

da 10 metrze Robeebisagan. 

cdisaTvis nakveTis momzadeba – cdis dayenebamde 

nakveTi unda daiTesos 1-an ramodenime wliT marekog-

noscirebeli da  gamaTanabrebuli naTesiT. 

gamaTanabrebuli – esaa romelime  kulturis mTli-

ani naTesi nakveTze 2-3 wlis ganmavlobaSi, sadac yvela 

movliTi samuSaoebi unda Catardes erTnairad da maRal 

agroteqnikur doneze. gamaTanabrebuli naTesebis miza-

nia  nakveTis gawmenda sarevelebisagan  da nayofierebis 

siWrelis likvidacia, aseTi naTesebis yuradRebiT daT-

valierebis Sedegad, saSualebas iZleba SeirCes cdisaT-

vis yvelaze ufro gaTanabrebuli nakveTi. 

marekognoscirebuli naTesi – es aris bolo gamaTa-

nabrebuli naTesi, romlis dros aucilebelia  mosav-

lis  wiladobrivi aRricxva, nakveTis siWrelis dasad-

genad. rac saSualebas iZleva SeirCes nakveTis forma, 

ganlageba. garekognoscirebuli naTesi aucilebelia 

mravalwliani, stacionaluri cdebis dayenebisas. 

danayofebis  zoma – damokidebulia cdis miznebisa 

da niadagis nayofierebis xasiaTze, agroteqnikisa da 
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cdis  sizustisagan. ganasxvaveben danayofebis mTlian 

farTobs da aRsaricx farTobs. 

aRsaricxis (sacdeli) – es is farTobia, romelze-

dac tardeba yvela aRricxvebi da dakvirvebebi. xolo 

mTliani  farTobis (aRsaricxis garda) cdis ganapiras  

gamoiyofa. e.w. safari zolebi. es zolebi aucilebelia 

imisaTvis rom cdaSi myof mcenareebis nawilma ar gani-

cados gerdiTi gavlena. 

danayofis forma – SeiZleba iyos  wagrZelebuli 

sworkuTxedis an kvadratTan miaxloebuli. wagrZelebu-

li sworkuTxedis forma ufro metad sizustis garanti-

as iZleva, radgan igi moicavs niadagis siWrelis met  

farTobs. sigrZis damokidebuleba  siganesTan ar unda  

iyos 10-ze meti, radgan am dros mniSvnelovnad izrdeba  

safari zolebis farTobi, xolo igi  ar unda aRemate-

bodes cdis mTlian  farTobis 25%-s. 

cdis ganmeoreba – es aris TviToeuli variantis  

ganmeorebiTi  ganlageba  ramodenime  ganayofze. igi sa-

Wiroa cdis meti sizustisaTvis, rac ufro mcire zomi-

saa danayofi,  miT ufro meti unda iyos ganmeoreba: 

danayofis 10-20kv.m. – aranakleb 6-8 ganmeoreba. 50-100 

kv.m. – aranakleb 4-6 ganmeoreba. sawarmoo cdebisaTvis 

iyeneben 2-3 ganmeoreba, aseve marekognoscirebeli da sa-

demostracio cdebisaTvis. 

variantebis ricxvi cdaSi – damokidebulia cdis 

miznebsa da amocanebze, magram normalurad iTvleba 

araumetes 8-12 variantisa. ganmeorebebis ganlageba aris 

– erTmwkriviani, romelic gamoiyeneba variantebis meore 

ricxvis dros. ori da mravalmwkriviani ganlageba, ro-

melic gamoiyeneba variantebis didi ricxvis dros.  

TviToeul ganmeorebaSi variantebis ganlagebas ga-

nasxvaveben: 
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sistematiuri – aris gansazRvruli mimdevrobiT   

ganlageba, magaliTad – TanmimdevrobiT, safexurebiT 

da sxva. 

SemTxveviTi (rendomizirebuli) – variantebs ganala-

geben kenWisyriT an specialuri cxrilebis mixedviT. 

cdis dayenebis win sRiurSi da cdis JurnalSi SeaqvT 

cdis sqematuri gegma yvela zomebis CvenebiT da ganla-

gebiT (Caixateba), safari zolebis, gzebis CvenebiT. 

sacdeli nakveTis agegmva mindorSi – cdas agegmaven 

sqematuri gegmis mixedviT. cdis grZeli  gverdi  moi-

niSneba specialur joxebiT (simaRle 2-2,5 metri), gaWi-

maven Toks  da sazomi lentiT moniSnaven danayofebis 

mokle gverdebs, sadac Caasoben  patara paloebs (sig-

rZiT 35-40sm). 

kuTxis gamzomi xelsawyoTi (Teodoliti, ekeri)  da-

ayeneben cdis grZeli  gverdis  mimarT perpendikularu-

lad bolo danayofis  gverds da gadazomaven danayo-

fis  grZel gverdebs. cdis yvela kuTxeebs daafiqsire-

ben  reperebiT.  

sasuqebis momzadeba da Setana – es operacia Zalian 

sapasuxismgebloa, radgan aq daSevebuli Secdomis ga-

mosworeba  SemdgomSi SeuZlebelia. 

TviToeuli sasuqis saWiro raodenobas sazRvraven 

formuliT: 

X= ac[(100b)]   sadac: 
X – aris sasuqis doza kg-Si danayofze; 
a – aris sakvebi elementis doza kg/h-Si sufTa nivTi-

ereba; 
c – sacdeli nakveTis farTobi kv.m-Si; 
b – moqmedi nivTierebis Semcveloba sasuqSi - %-Si. 
sasuqis wonas 1 kg-ze naklebs, wonian sizustiT 1 

gramamde. 1 kg-dan – 10 kg-mde  10 gramis sizustiT, 10 kg-

ze mets – 100 gr. sizustiT. sasuqis Setana (saTesiT an 
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xeliT) unda moxdes mTel danayofze zusti ganawile-

biT. 

yvela agroteqnikuri samuSaoebi – niadagis damuSa-

veba, daTesva, dargva, movliTi samuSaoebi, garda Sesas-

wavli (sakontrolo) variantisa tardeba erTdroulad. 

cdaze Casatarebeli specialuri samuSaoebi – Tu 

mTliani naTesebia, maSin aRmocenebis Semdeg unda movax-

dinoT safari zolebis  fiqsacia, etiketebis dayeneba 

danayofebis mixedviT, programis mixedviT – mcenareuli 

da niadagis  nimuSebis aReba, fenologiuri da meteoro-

logiuri dakvirvebebis Catareba da cdis saerTo mdgo-

mareobisadmi yuradReba yvela SeniSnuli cdomilebebi 

SeaqvT dRiurSi an gamoasworeben. 

fenologiuri dakvirvebebi – danayofze  mcenareTa 

ganviTarebaSi unda  daxarisxdes  konkretulad  da Zi-

riTadad, raodenobrivad. raodenobrivi aRricxvebi tar-

deba  programis mixedviT 3-5 ganmeorebiT. 

niadaguri pirobebis gamokvleva – es aris aucile-

beli samuSao, rogorc cdis dayenebis win, ise Semdgom-

Si. meTodurad sworia analizis monacemebi SevudaroT 

sawyis analizebs TviToeuli variantis mixedviT. e.i. 

aramarto kontrolTan da danayofidan iReben individu-

alur nimuSebs da adgenen saSualo nimuSs maTi SereviT 

individualuri nimuSebis raodenoba damokidebulia  

danayofis zomaze da analizebis daniSnulebaze da ana-

lizis sizusteze. patara danayofebze (20 kv.m-mde) – sa-

Wiroa aranakleb 5 individualuri nimuSi. saSualo zo-

mis danayofebze (20-100 kv.m) – 10-15 nimuSi, xolo ufro 

didi zomis (>100 kv.m) – 20-ze meti nimuSi. 

Tu aris saWiroeba fesvebis masis gansazRvra Tvi-

Toeuli danayofidan aiReba, rendomizirebuli wesiT, 4-

10 monoliTi, zomiT 25X25 sm, saWiro siRrmis mixedviT, 

calcalke garecxaven, gaaSroben da awonian. 
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mosavlis aRricxvisaTvis mzadeba – adareben mcena-

reTa moSorebas, romlebic aRricxvebSi ar Sedian – sa-

fari zolebi, gamoricxuli farTobi, dawunebuli mcena-

reebi an mTlianad sawunebuli danayofebi. danayofis 

gamoricxuli farTobi ar unda iyos danayofis mTliani 

farTobis 50 %-ze meti, aseve dawunebuli mcenareebi ar 

unda iyos mTliani raodenobis  50 %-ze meti. 

mosavlis aRricxva tardeba ori meTodiT:  

1 mTliani aRricxva, rac  ufro zustia, ubraloa 

da saimedoa, aRebul mosavals danayofebis mixedviT 

wonian da SeaqvT dRiurSi. iReben nimuSebs tenianobis 

gansasazRvravad, rom mosavali gadayvanili iqnas stan-

dartul tenianobaze.  

 

Canawerebis forma mosavlis aRricxvisas 
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iribi aRricxva – naklebi sizustisaa da praqtikaSi 

TiTqmis ar gamoiyeneba. mosavlis aRricxvis Sedegebis 

statistikuri (maTematikuri) damuSaveba cdebSi – auci-

lebelia sakvlevi  faqtorebisa da pirobebis  obieqtu-

rad SefasebisaTvis, agronomiuli ekonomikuri da ener-

getikuli efeqtianobisa TviTeulis Sesafaseblad. 
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9.4. sawarmoo cdebi 
 

sawarmoo cdebis Casatareblad arCeven karg, swor 

reliefis mqone farTobebs mosayvani kulturis piro-

bebSi nakveTi unda Seesabamebodes meurneobis mTliani 

farTobis erTtipiurobas, mas gansazRvraven  niadagis 

rukiT, an vizualuri  daTvalierebiT. 

danayofebs ganalageben mindvris ganiv an sigrZis 

mixedviT. sazRvrebs  moniSnaven palebiT. cdis sqemebi 

moklea – 2-4 variantiania, ganmeoreba 3-jeradi. progra-

mis mixedviT tardeba Sesabamisi dakvirvebebi da aR-

ricxvebi. cdis monacemebs amuSaveben variaciuli sta-

tistikis meTodebiT. Sedegebis  mixedviT gansazRvraven 

Seswavlili faqtoris  pirobas an agroteqnikuri xer-

xis agronomiul da ekonomikur efeqtianobas. 

 
 

9.5. savegetacio cdebi 
 

savegetacio cda anu kvlevis savegetacio meTodi  

ewodeba  mcenareTa gamozrdas  sxvadasxva  WurWlebSi, 

xelovnur pirobebSi specialur nagebobebSi – futut-

roni, savegetacio saxli,  saTburi an polieTilenis ap-

kiT dagaruli stelaJebi an kvlebi. 

es meTodi saSualebas iZleva detalurad gamoyos 

erTmaneTisagan da gamoavlinos mcenareTa sicocxlis  

calkeuli faqtorebis roli da mniSvneloba  teniano-

bis, temperaturis, ganaTebisa da kvebis reJimis reguli-

rebul pirobebSi, rac Tan erTvis  detaluri  qimiuri, 

fiziologiuri da sxva kvlevebi. 

savegetacio meTodi saSualebas iZleva saWiroebisa-

mebr Seicvalos mcenareTa sicocxlis faqtorebi da 

amis Sedegad swrafad  davadginoT saZebni kanonzomie-

rebani, romlebic mcenareTa, niadagisa da sasuqebis  
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urTierTqmedebis Sedegad mimdinareobs, rac mindvris 

cdaSi ufro Zneli dasadgenia. amasTan erTad savegeta-

cio  meTods ar  SeuZlia mindvris cdebi, radgan mcena-

reTa zrda-ganviTarebis pirobebi arsebiTad gansxvavde-

ba mindvris  pirobebisagan. savegetacio cdebis mniSvne-

loba imaSi ki ar aris, rom Seicvalos mindvris cdebi, 

aramed  imaSia, rom maTi saSualebiT miRebuli Sedegebi  

saSualebas iZleva gavigoT im movlenebis  mizezebi, 

romlebSic  mindvris cdebSi gvxvdeba.  

kvlevebis miznebisa da amocanebisagan damikidebu-

lebiT, gamoiyeneba savegetacio meTodis sxvadasxva mo-

difikaciebi – niadagis, qviSis, wylis kulturebi da  

hidroponika. specifikuri amocanebis gadasawyvetad iye-

neben sxva modifikaciebsac – cvladi an gamdinare xsna-

rebs, izolirebul kvebas, sterilur kulturebs da 

sxva. 

cdebis sqemebis Sedgena: cdebis sqemebis Sedgenis  

principi  sasuqebis gamoyenebisas rCeba igive,  rac min-

dvris cdebSi, aq avRniSnavT mxolod imas, rom savegeta-

cio cdebSi  ufro  advilad da zustad SeiZleba  gani-

sazRvros sxvadasxva kulturebis moTxovnebi makro da 

mikrosasuqebis mimarT. mikroelementebis cdebSi wylisa  

da qviSis kulturebSi saWiroa daculi iqnas wylis, 

qviSis, WurWlebisa da reaqtivebis  gansakuTrebuli si-

sufTave, rom Tavidan aviciloT cdomilebebi. 

mcenareTa sakveb elementebze moTxovnilebis gan-

sazRvrisaTvis, cdis sqema SeiZleba iyos aseTi: 

0– kontroli;  

NPK – (foni) 
foni+ I doza, 

foni+ II doza,   

foni+ III doza,   

mJave niadagebze, mcenareTa uzrunvelyofa boriT, 

TuTiiT, manganumiT da kobaltiT Seswavlili unda iq-



337 
 

nas mokirianebis fonze. cdis  sizustis asamaRleblad  

yvela  varianti unda meordebodes ramodenime WurWel-

Si 3-4 zogjer 5-6 ganmeorebiT.  

savegetacio cdebis dayenebis teqnika – savegetacio 

cdebisaTvis saWiro WurWlebi ori tipisaa – mTlian Zi-

riani da naxvretebiani ZiriT. 

pirveli tipis WurWlebi gamoiyeneba ufro zusti 

cdebisaTvis. isini irwyvebian  masis (wonis) mixedviT da 

maT ganalageben atmosferruli naleqebisagan dacul  

savegetacio saxlebSi. 

meore tipis WurWlebs gaaCniaT  ZirisqveSa WurWe-

li, sadac grovdeba naleqebis Warbi raodenoba. maT 

aTavseben  stelaJebze, badis qveS WurWlebi SeiZleba 

iyos  plastmasis, minisa da liTonis  WurWlebis sinaT-

lisagan da gadaxurebisagan dasacavad. iyeneben maT gar-

sacmiT dafarvas. liTonis  WurWlebs Signidan daafara-

ven asfaltis kupriT garedan ki TeTri saRebaviT. yve-

laze ufro gavrcelebulia cilindris formis  Wur-

Wlebi Semdegi zomis – plastmasisa da minis 15-30 sm di-

ametriT  da simaRliT 20-25 sm. 

liTonis diametriT 20-30 sm da simaRliT 20-30 sm. 

sxvadasxva kulturebisaTvis saWiroa sxvadasxva mo-

culobis WurWlebi: 

balaxeuli mcenareebisaTvis 5-7 kg niadagiT; 

kartofili, kombosto – 25-30 kg niadagiT; 

bostneuli kulturebisaTvis-15-25 kg niadagiT; 

mravalwliani xexulovnebisaTvis gamoiyeneba didi 

moculobis 

specialurad  damzadebuli WurWlebi. 

niadaguri kulturebi. niadagur kulturebs uwode-

ben cdebs, romlebSic mcenareebi izrdeba  niadagiT sa-

ves WurWlebSi. es saris  savegetacio  meTodis  yvela-

ze ufro gavrcelebuli modifikacia, romelTa dayeneba  

xorcieldeba  gansazRvruli  TanmimdevrobiT. 
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niadagis aReba da momzadeba. rac ganisazRvreba  

cdis  miznebiT. niadags iReben saWiro adgilebidan da 

horizontidan. motanil niadags kargad aureven da er-

Tgvarovan mdgomareobaSi moiyvanen, gawmendaven minareve-

bisagan, gacrian 3 mm-ian bade-qsovilSi cdis yvela va-

riantebisaTvis moamzadeben Sereul nimuSs da saanali-

zo nimuSebs. 

WurWlebis momzadeba.  WurWlebi  SeirCeva  simaR-

lis, moculobisa da masis mixedviT.  kargad gairecxeba 

da gaSreba, SearCeven minis milebs, romliTac wyali un-

da Cavides WurWlebis ZirebSi 1-1.5 sm diametriT da sig-

rZiT unda iyos  WurWelze 2-3 sm-iT maRali. WurWlis 

Zirze drenaJisaTvis  aTavseben  200-300 gram  minis na-

texebs, Sig Cadgamen mils da  Seavseben natexebiT ise, 

rom  gaswordes WurWlebis  masa. Semdeg natexebs  mis-

weven  WurWlis kedelTan, Casvamen mils da dafaraven 

marlis  naWriT. 

sasuqebis  dozas  WurWelze gaiangariSeben moqmedi 

nivTierebebis mixedviT. umjobesia gamoviyenoT ara sa-

suqebi, aramed qimiurad – sufTa marilebi, radgan maT-

Si minarevebi Zalian cudia. Tu niadagi calmxrivad  

mdidaria romelime  sakvebi elementiT, mis dozas amci-

reben 2-5-jer. sasuqs an marils Seureven niadags (xsna-

rebis saxiT moasxureben) an  fxvnilisa da granulebis 

saxiT. 

WurWlebis niadagiT Sevseba. Sevseba iwyeben erTi  

WurWlidan, rom ganisazRvros niadagis masa yvela  

WurWlebisaTvis. WurWlis ZirSi, marlaze ayrian 1,5-2 sm  

sisqiT qviSas,  romelic  datenianebulia  wyaltevado-

bis 60%-iT, anu  100 gram qviSaze – 15 mll wyali. qvi-

SiT faraven marlas kedelTan mikvriT. Semdeg  niadagi  

TandaTanobiT gadaaqvT  WurWelSi datkepnian. minis mi-

li unda idges  vertikalurad, WurWlis  kedelTan 1,5-2 

sm daSorebiT. niadagi WurWelSi unda iyos 2-2,5 sm-iT  
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ufro  dabla  WurWlis zeda kididan. niadagis dadge-

nil wonas umateben mSrali sasuqis an marilis wonas 

da kargad aureven farTo taStSi. Semdeg umateben  sa-

suqis xsnars da isev aureven. 
Tu niadagi arasakmarisad teniania, daumateben  ga-

moxdil wyals. wylisa da  sasuyqebis xsnarebis jamuri  

odenoba  unda iyos erTnairi  yvela WurWleSi. Wur-

Wlebis Sevsebas iwyeben  usasuqo  variantidan. samuSa-

os unda asrulebdes erTidaigive pirovneba, rac uzrun-

velyofs yvela WurWlis erTnairad  Sevsebas da niada-

gis Catkepvnas. yvela operaciis Catareba Caiwereba Jur-

nalSi, sadac uCveneben cdis dayenebis TariRs, cdis 

sqemas, niadagis wonaks,  tenianobas, da miRebuli Wur-

Wlis masas, wyliT  morwyvisas miRebul  masas da sxva. 

saTesi masala – Teslebi unda iyos sufTa jiSobri-

vad da 1%-ni formarilinis xsnariT damuSavebuli. Tes-

lebs CaTesaven 0,5-2,0-5,0 sm siRrmeze, imis mixedviT Tu 

ra zomisaa da zedapiris WurWelSi dafaraven qviSis 

Txeli feniT. mSrali Teslebis daTesvamde gansazRvra-

ven aRmocenebis unars, romelic axlos unda iyos 100 %-

Tan. CaTesvis Semdeg WurWels daaxuraven qaRalds da yo-

veldRiurad rwyaven zeda fenas Teslis aRmocenebamde. 

mcenareebis movla – movliTi samuSaoebi  gamoixa-

teba gamoxSirvis, morwyvisa da WurWlebis  gadaadgile-

baSi.  gamoxarSviT mcenareTa raodenoba dayavT  moce-

mul raodenobamde – acileben sust, daavadebul an 

Zlier gazrdil  mcenereebs. morwyvas awarmoeben gamox-

dili wyliT  an onkanis wyliT, winaswar dadgenili 

normiT (60-80% mTliani wyaltevadobidan)  morwyva xde-

ba zemodan da qvemodan  milis saSualebiT. cxel amin-

dSi rwyaven orjer  - WurWlis moculobisa da masis mi-

xedviT, rasac gansazRvraven sxvadasxva variantebis 3-4 

WurWlis awonviT. morwyvis dros axdenen WurWlebis 

adgilebis Secvlas – ganapira WurWlebs aTviseben cen-
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trSi da piriqiT. imisaTvis, rom ganaTebis pirobebi  

iyos Tanabari da ganapira  WurWlebi  ar gaxurdes mzi-

sagan. 

naxvretZirian (e.w. miCerlixis) WurWlebs  rwyvis 

procesSi WurWlis damagrovebel nawilSi gadmosuli 

wyali ubrundeba sacdel mcenareebs gansakuTrebul pi-

robebSi, rodesac isazRvreba sakvebi elementebis gamo-

recxva, izomeba gamdinare wylis raodenoba manam, sanam  

qveda  Zirze ar  gamoCndeba wyali. savegetacio  sezo-

nis  ganmavlobaSi  tardeba  dakvirvebebi  da mcenareTa 

zrda-ganviTarebis aRricxvebi, romelTa Sedegebi SeaqvT  

JurnalSi. cdis  mizezebisagan damokidebulebiT, mcena-

reTa aReba  vegetaciis sxvadasxva periodebSi, magram 

umetes  SemTxvevebSi – sruli simwifis fazaSi. saWiroe-

bis SemTxvevaSi  aRricxaven  fesvebis masas, romlebsac 

recxaven 0,5 mm-ian sacrebze, gaaSroben da awonian 0,01 

gr, sizustiT. yvela miRebul Sedegebs gadaiyvanen stan-

dartul tenianobaze da daamuSaveben statistikuri va-

riaciis meTodiT, cdis sarwmunoebis da sizustis da-

sadgenad. 

qviSis kulturebi – mcenareebs zrdian  WurWlebSi, 

romelSic moTavsebulia sufTa kvarcis qviSa, sakvebi 

elementebiT gamdidrebuli. Seiswavleba calkeuli  

elementebis, maTi koncentraciebisa da  urTierTSefar-

debis  roli mcenareTa kvebaSi. 

qviSis kulturebis  cdebis  momzadebis dros ise-

Tive operaciebs atareben, rogorc niadagis kulturebis 

SemTxvevaSi. cdis dasayeneblad, kvarcis qviSas gacrian 

0,5 mm-ian saceriT, garecxaven  onkanis wyliT, Semdeg ki 

– distilirebuli wyliT. Semdeg gaaSroben. Tu cdas 

sWirdeba Zalian sufTa qviSa, maSin mas jer recxaven ma-

rilmJavaTi da Semdeg wyliT. sakvebi narevebi unda akma-

yofilebdes sacdeli kulturebis moTxovnilebebs. sak-

vebi xsnarebi Zalian mravalferovania. sxvadasxva kul-
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turebisaTvis maTi Sedgeniloba, koncentracia dRemde 

sabolood  ar aris dadgernili  da yovel  konkretul 

SemTxvevaSi maT adgenen cdis miznebis mixedviT. 

xsnarebisa da  fxvnilis saxiT sasuqebis, Setana un-

da moxdes cal-calke da TanmimdevrobiT, rom ar war-

moiqmnas naleqebi, WurWlebis Sefaseba, Teslebis CaTes-

va, mcenareTa movla savegetacio periodSi, dakvirvebebi 

da aRricxvebi igivea, rac niadagis kulturis dros. 

wylis kulturebi – mcenareTa gamozrda sakvebi 

elementebiT gaxsnili xsnarebSi, savegetacio meTodis 

erT-erTi Zneli modifikacia aris. aseT cdebSi sakvebi 

xsnari icvleba mTlianad an nawilobriv savegetacio 

periodis ganmavlobaSi. wylis kulturebSi kargad aris  

Setanili sakvebi elementebis ganawilebis procesi, maT-

Si swrafad SeiZleba aRdges koncentracia, reaqcia da 

sxva maCveneblebi. 

wylis kulturebis cdebs atareben minis an plas-

tmasis WurWlebSi, 3-8 litri moculobiT, xis saxura-

viT, romelSic aris 1-2 sm-iani nasvretebi mcenareTa ra-

odenobis mixedviT da kidev 2, haeris Casaberad, romel-

Sic Cadgmulia minis mili, zeda mokle boloTi. Wur-

Wlebs Camoacvamen  ormag qsovilis garsacms. 

WurWlebis 70%-iT Seavseben gamoxdili wyliT, Sem-

deg daamateben saWiro xsnarebs da bolos WurWls Seav-

seben gamoxdili wyliT. mcenareTa mier wylis moxmare-

bis kvalobaze, WurWels TandaTanobiT Seavseben gamox-

dili wyliT. Teslebs, maTi Sewamvlis Semdeg, aRmoace-

neben kivuetebSi da roca fesvebi miaRweven 2-3 sm-s, Tes-

lebs gadaitanen specialur badeebze, aTavseben krista-

lizatorze, romelSic Casxmulia wyali da mas yovel-

dRe cvlian. 8-12 dRis Semdeg fesvebi miaRweven 5-7 sm-s, 

mcenareebi gadaaqvT sakveb xsnarian  WurWlebSi. 

WurWlebSi unda miewodos  CaberviT haeri, rac xde-

ba TandaTanobiT, 1-3 saaTis  Semdeg, 3-5 saaTis interva-
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liT. savegetacio periodis ganmavlobaSi 2-4-jer cvli-

an sakveb xsnarebs da kviraSi 2-3 jer amowmeben xsnaris 

reqcias (pH) da saWiroebis SemTxvevaSi aregulireben 

mJavas an tutes damatebiT. 

movliTi samuSaoebi, dakvirvebebi, aRricxvebi, mosav-

lis aReba  da aRricxva  xdeba iseve,  rogorc niadage-

bis  kulturebSi. 

hidroponika – aris savegetacio  meTodis modifika-

cia – igi mcenareTa sakveb xsnarebze, gamozrda aris 

specialur danadgarebSi, myar subtratebze, wylisa da 

haeris (aeroponika) saSualebiT. gamoiyeneba sawarmoo  

daniSnulebiT cxeli klimatisa da udabnoebis mqone 

qveynebSi (arabeTi da sxva). erTdroulad  zRvis wylis  

gamtknarebasa da mcenareTa  gamozrdisaTvis. awarmoeben  

ZiriTadad bostneul  produqcias, danadgarebi  minisaa, 

5-6 sarTuliani saxlis simaRlis  da moqmedeben sruli 

avtomatizaciis  pirobebSi. 

 

 

 

9.6. lizimetruli gamokvlevebi 
 

lizimetruli gamokvlevebi tardeba niadagidan or-

ganuli  da mineraluri  SenaerTebis gamorecxvis, Seta-

nili sasuqebidan sakvebi elementebis gamorecxvis, at-

mosferuli naleqebis dagrovebisa da niadagis teniano-

bis dinamikis, kanonzomierebebis dasadgenad. 

lizimetruli gamokvlevebi gansakuTrebiT mniSvne-

lovania sasuqebidan sakvebi elementebis garecxvis  nia-

dagidan gatanis  dasadgenad maTi saxeebis, dozebis, Se-

tanis, xerxebisa da vadebisagan damokidebulebiT, raTa 

dadgenili iqnas niadagSi sakvebi elementebis  balansi. 

arsebobs lizimetrebis ramodenime konstruqcia, 

romlebic erTmaneTisagan gansxvavdebian zomebiT, for-
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miT da niadagidan gamdinare  wylebis Segrovebis xel-

sawyoebiT. 

lizimetrebi SeiZleba  iyos kubis,  cilindris, Zab-

ris an konusis formis, romelTac Zirze ukeTdeba Camo-

nadeni filtratis Sesagrovebeli mowyobiloba. 

ganasxvaveben lizimetrebs maTSi Cayrili niadagiT 

da niadagis bunebrivi SenebiT. filtrebis Sesagrovebe-

li mimRebi danadgarebi Tavsdeba miwis qveS – kordon-

Si, gvirabebSi, da sxvagan, romlebic daculi unda iyos 

atmosferuli naleqebisagan da temperaturis ryevisagan. 

Llizimetrebs amzadeben sxvadasxva masalebisagan – 

plastmasis, furclovani rkinis, betonisa da aguris na-

gebobebis saxiT. lizimetruli danadgarebis teqnikuri 

mowyobiloba mravalgvaria  da icvleba maTi  miznebisa 

da daniSnelebis  mixedviT. 

 

 

 

9.7. cdis Sedegebis  statistikuri damuSaveba 
    

arcerTi cda ar arsebobs Secdomebis garreSe. am 

Secdomebs yofen sam jgufad: 

uxeSi Secdomebi – ganpirobebulia mkvlevarebis 

uyuradRebobiT da cdis dayenebis procesSi samuSaoTa 

Catarebis arcodniT, magaliTad erTidaigive danayofze 

sasuqis orjer Setana sasuqis saxeebis areva, etiketebis  

ganlagebaSi Secdomis daSveba da a. S. 

meTodikis yvela moTxovnebis zusti Sesruleba, 

cdis dayenebis teqnikis srulyofilad ganxorcieleba, 

Tavidan agvacilebs uxeS Secdomebs. 

sistematikuri Secdomebi – am tipis Secdomebi yo-

velTvis erTi mimarTulebis aris – an adideben, an amci-

reben cdis Sedegebs. Ees Secdomebi  klasificirdeba 3 

jgufad: - mTliani sistematikuri Secdoma, rac vrcel-
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deba cdis yvela variantebze, da ganmeorebebze – is er-

Tnairad moqmedebs yvela mowyobilobebze da sxvadasxca 

variantebis Sedarebaze ar moqmedebs. amitom igi SeiZle-

ba miviRoT, rogorc Sedegis Sesworeba. xolod erTi an 

ramdenime  variantis sistematiuri Secdoma SeiZleba ga-

mowveuli iyos niadagis araerTgvarovani nayofierebiT 

sxvadasxva ganmeorebebSi. es Secdoma saSiSia, igi ar-

Rvevs variantebis SedarebiT princips da aqveiTebs  

cdis sisustes. 

SemTxveviTi Secdomebi – isini gamowveulia ucnobi  

mizezebiT. igi SeiZleba gamowveuli iyos  niadagis na-

yofierebis siWreliT, Teslebis araerTferovnebiT, 

cdis samuSaoTa araerTgvarovani SesrulebiT da gazom-

vebisa da aRricxvebis CatarebaSi  daSvebuli Secdome-

biT. SemTxveviT Secdomebi gardauvalia  yvela cdaSi. 

maTi Tavidan acileba SeuZlebelia, magram isini SeiZ-

leba maqsimalurad SevamciroT cdis meTodikis, dayene-

bis teqnikisa da Catarebis moTxovnebis mkacri da zus-

ti dacviT. 

cdis Sedegebis swori  daskvnebis safuZvelianobis 

dasamtkiceblad awarmoeben agronomiul da statisti-

kur analizs. 

agronomiuli analizi - es aris mosavlianobis mona-

cemebis kritikuli Sedareba fenologiuri, meteorolo-

giuri dakvirvebis, SedegebTan, agreTve dasarevlianebis 

mcenareTa mavneblebisa da daavadebebisagan dazianebis  

da sxva pirobebisagan damokidebulebebiT, rac saSuale-

bas iZleva cdaSi naCvenebi ama Tu im efeqtis axsnisa. 

cdis Sedegebis dadebiTi agronomiuli analizis 

Semdeg, atareben cdis monacemebis statistikur damuSa-

veba, ris Semdeg dgindeba cdis Sedegebis mecnieruli 

da praqtikuli WeSmariteba. 

statistikuri (maTematikuri) damuSaveba saSualebas 

iZleva ganisazRvros  miRebuli  monacemebis  meryeobis 
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sazRvrebi e.i. davadginoT  cdis sizuste, agreTve  da-

vadginoT  cdis  variantebis saSualo mosavlebis  

sxvaobaTa arsebiToba. Aarsebobs statistikuri damuSa-

vebis  

sxvadasxva meTodebi. Yvelaze ufro farTod gamoi-

yeneba – dispersiuli analizis meTodi.  Mmisi safuZve-

lia imis rwmena, rom Tu gamosacdel faqtoriT gamowve-

uli  mosavlebis meryeoba danayofebze metia SemTxve-

viT gamowveul mosavlebze, maSin cda iTvleba sarwmu-

nod. dispersiuli meTodi saSualebas iZleva erTdrou-

lad Seafasos ramodenime saSualoTa erToblioba. dis-

pesiuli meTodi efuZvneba saerTo variaciis daSlas mis 

Semadgenel nawilebad: variantebis mixedviT, ganmeorebe-

bis mixedviT  da narCeni variaciis mixedviT. es meTodi 

saSualebas iZleva ganisazRvros sistematikuri Secdo-

ma. riTac amcirebs narCen variacias, romelic damokide-

bulia cdis SemTxveviT Secdomebze, am meTodSi  gamoi-

yeneba mcneba – Tavisuflebis  xarisxis ricxvi – is yo-

velTvis erTiT naklebia, vidre varirebis ricxvi, rom-

liTac saSualo  gamoiTvleba. magaliTad -  saerTo va-

riaciisaTvis – xarisxebis ricxvi tolia  yvela danayo-

febis mosavllebs – minus erTi. 

variantebis mixedviT variaciebisaTvis- variantebis 

ricxvi-minus erTi. ganmeorebebis mixedviT gabneva -  

ganmeorebaTa ricxvi-minus erTi, narCeni variaciisaTvis 

– saerTo variaciis Tavisuflebis xarisxis ricxvisa da 

variantebisa  da ganmeorebebis ricxvTa jams Soris. 

cdaSi moqmedi faqtorebis moqmedebis sarwmuno WeS-

maritebis dasadgenad saSualod mTeli cdisTvis naxu-

loben specialur kriteriums- fiSeris arsebiToba - F. 
ganasxvaveben F- faqtiurs da F -cxrilis.  F- faqtiuri 
udris – variantebis saSualo kvadratuli gadaxris (va-

riantebis dispersia) naSTis saSualo  kvadratul ga-

daxrasTan Sefardebas: 
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 Tu F faqtiuri metia, F - cxrilisaze, maSin cda 

sarwmunoa da unda moinaxos sxvaobaTa sarwmonoebiToba  

calkeuli variantebis Soris, ukeT gasagebad ganvixi-

loT  konkretuli magaliTi (cxrili 9.7.1): 

 gansazRvraven saSualo mosavlianobas variantebis 

mixedviT - gamoyofen variantebis jams (S) ganmeorebaTa 

rezervze (P) da cdis saSualo mosavlianobas (M), saer-
To jamis (Q) gayofiT dakvirvebaTa saerTo ricxvze (N), 
rac udris  danayofebis ricxvs (Nlm)=122.90:48=2,56 t/ha-s. 

 

cxrili 9.7.1 

mosavlianoba t/ha-Si 

# cdis vari-

antebi 

ganmeorebebi mosavlis 

jami (S) 
saSualo 

mosavli-

anoba 

I II III IV V VI 

1 kontroli 1.90 1.70 1.95 2.16 2.34 2.17 12.22 2.04 

2 PK 2.10 1.95 1.85 2.26 2.43 2.30 12.99 2.15 

3 NK 1.90 2.23 2.13 1.96 2.42 2.18 13.87 2.15 

4 NP 2.15 2.00 2.47 2.24 2.56 2.43 13.95 2.31 

5 NPK 2.30 2.55 2.60 2.70 2.65 2.90 15.70 2.62 

6 NP2K 2.40 2.70 2.54 2.85 2.46 3.00 15.95 2.66 

7 N2PK 2.70 2.90 3.05 3.40 3.10 3.50 18.65 3.11 

8 2NPK 3.75 3.40 3.02 3.65 3.65 3.30 20.77 3.46 

9 mosavlebis

jami (p) 
19.20 12.40 19.66 21.22 21.61 21.78 Q=122.90 M=2.56 

 

 

gaiangariSeben: 

cdis variantebis mixedviT jams – S 
ganmeorebebis jams –P 
saerTo – Q 

Q=Σ S- Σ P 
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danayofebis mosavlianobis sxvaobas gamoxataven  

pirobiTi sawyisi gadaxrebidan  X-A=Y e.i.  yoveli dak-

virvebidan gamoakldeba A-s  sidide, romelic  pirobi-

Tia da unda iyos axlos  mTel cdis saSualo  mosav-

lianobasTan. mocemul SemTxvevaSi igi miRebulia – 2,5, 

radgan saSualo mosavlianoba cdis aris m=2,56 t/ha. Se-

degebs Caweren cxrilis saxiT (cxrili 9.7.2): 

Semdeg gaiangariSeben gadaxrebis jams pirobiTi 

sawyisidan strofebSi - ∑Y da grafebSi ∑Yn da saerTos 

∑Y = 2,90, rom darwmundeT gamoTvlebis sizusteSi, Se-

vamowmoT: mosavlianobis jami danayofebis mixedviT (Q) 
udris pirobiTi sawyisidan gadaxrebis jams (∑Y) + da-

nayofebis  ricxvis  namravli   pirobiT sawyisze  

 
 

cxrili 9.7.2.  

pirobiTi  sawyisidan gadaxra ( ) 

# cdis vari-

antebi 

ganmeorebebi jami  

I II III IV V VI 

1 kontroli 0.60 -.090 -0.55 -0.34 -0.16 -0.33 -2.78 

2 PK -0.40 -0.55 -0.65 -0.24 -0.07 -0.02 -2.111 

3 NK -.060 -0.27 -0.32 -0.54 +0.06 -0.07 -2.113 

4 NP -0.35 -0.50 -0.03 -0.26 +0.06 -0.07 -1.15 

5 NPK -0.02 +0.05 +0.10 +0.20 +1.05 +0.40 +0.70 

6 NP2K -0.10 +0.020 +0.04 +0.35 +0.04 +0.50 +0.95 

7 N2PK +0.2 +0.40 +0.56 +0.90 +0.60 +1.00 +3.65 

8 2NPK +1.25 +0.90 +0.52 +1.15 +1.15 +0.90 +5.77 

9 jami -0.80 -0.57 -0.34 +1.22 +1.61 +1.78 =+2,90 
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gadaxrebis kvadratebi 

       
Semdeg yvela sidideebi – pirobiTi sawyisis gadaxre-

bi Y da gadaxrebis jami –∑Y da ∑Yn ayavT kvadratebSi.            
pirvelad ayavT kvadratSi pirobiTi sawyisidan ga-

daxrebi danayofebis mixedviT Y2, gaiangariSeba maT 

jams strofebis mixedviT –∑Yc
2 , Semdeg grafebis mixed-

viT –∑Yn
2 – da saerTo jams - ∑Y2 

=12,58, Semdeg ayavT 

kvadratSi gadaxrebis ∑(Yc)2 da ∑(Yn)2 Seajameben maT 

grafebis mixedviT ∑ (∑Yc)2= 64,88 da strofebis mixed-
viT - ∑( EYn)2 =8,33. 

bolo strofisa da grafis  gadakveTaze  Caiwereba  

pirobiTi sawyisidan gadaxebis saerTo  jamis kvadrati 

– (∑Y)2=+2,92=8,41, Semdeg ganisazRvreba gadaxrebis  kvad-

ratebis jami. 

# 
cdis varian-

tebi 

ganmeorebebi kvadratebis 

jami (∑Y)2 

jamis kvad-

rati (∑Y)2 I II III IV V VI 

1 kontroli 0.36 0.64 0.30 0.11 0.03 0.11 0.95 7.73 

2 PK 0.16 0.30 0.42 0.06 0.00 0.04 0.98 4.45 

3 NK 0.36 0.07 0.10 0.29 0.01 0.10 0.93 4.54 

4 NP 0.12 0.25 0.00 0.07 0.00 0.00 0.44 1.32 

5 NPK 0.04 0.00 0.01 0.04 0.02 0.16 0.27 0.49 

6 NP2K 0.01 0.04 0.00 0.12 0.00 0.25 0.42 0.90 

7 N2PK 0.04 0.16 0.30 0.81 0.36 1.00 2.67 13.22 

8 2NPK 16.5 0.81 0.27 0.32 1.32 0.64 5.92 32.23 

 
kvadratebis 

jami 
2.65 2.27 1.40 2.82 1.74 2.30

 

 
 

 
jamis kvadra-

ti  
0.64 0.32 0.12 1.49 2.59 3.17

 



349 
 

-gadaxrebis  kvadratebis saerTo jami: 

 
sadac N – aris cdis  dakvirvebaTa ricxvi (nl) – sa-

SualoTa gadaxrebis kvadratebis jami, vatiantebis mi-

xedviT saerTo saSualodan 

 
        sadac n – TviToeuli variantis  ganmeorebaTa   

ricxvi E(Eyc)2 – gaiyofa n-ze, radgan  TviToeuli  vari-

antis Sedegis kvadrati warmoadgens 6 ganmeorebebis  

jams. 

saSualoTa  gadaxrebis  kvadratebis  jami  ganmeo-

rebebis  mixedviT 

 
sadac: l – variantebis ricxvia, E(Eyn)2 -s gamoyofen l-

ze, radgan  TviToeuli  ganmeorebis  Sedegis kvadrati  

warmoadgens  yvela variantebis jams.  

narCeni gadaxrebis  kvadratebis jami (W – naSTi) ga-

nisazRvreba  sxvaobiT: 

WnaSTi = WsaerTo – Wvar. – Wganm. = 12.38 – 10.83-0.84=0.71 

dispersiis gansazRvrisaTvis saWiroa gaangariSebu-

li iqnas Tavisuflebis xarisxis ricxvi, romelic See-

sabameba kvadratebis  jamis  TviToeul gaangariSebas. 

saerTo = N-1=48-1=47 

variantebis = L-1=8-1=7 
ganmeorebebis =N-1=6-1=5 

narCenebi = (N-1) – (L-1) – (n-1) = 47-7-5 = 35 
Semdeg unda Sedges dispersiis analizis cxrili 

(cxrili 9.7.3.) 
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dispersiebis saSualo kvadratebs pouloben formu-

liT: 

 
 

 
 

 
 

SemdgomSi, variantebis dispersiisa (S2
-var.) da ganme-

orebebis dispersias (S2
-ganm.) Seadareben narCenis dis-

persias (S2
-narC) – SecdomasTan. e.i. ganisazRvreba  cdis  

faqtiuri dispersia (F faqt.) 

 
 

 
F –is mniSvnelobis cxrilSi (95 %) miinaxeba – vari-

antebis dispersia = 7. 

narCenebis dispesia = 35 

me-7 grafisa da  me-35 strofis  gadakveTaze  

Fცხრილის = 295.2
2

25.234.2
=

+
 

ganmeorebebis dispersiisaTvis  

Fცხრილის = 49.2
2

25.253.2
=

+
 

radgan F faqtiuri metia F cxrilisaze, gansxvaveba  

variantebisa da  ganmeorebebis  mosavalSi – sarwmunoa  
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arsebiTia da SeiZleba  movaxdinoT kerZo gansxvavebe-

bis Sefaseba. cdis sizustis  dasaxasiaTeblad, atare-

ben Semdeg gaangariSebebs: 

gansazRvraven  saSualo kvadratul gadaxras: 

 
mosavlis cdomilebis daxasiaTeba erTeuli danayo-

fidan saSualod cdaSi. 

 gamoiangariSeba saSualo mosavlebis  saSualo  

cdomilebis mTeli cdisaTvis: 

 
ganisazRvreba  cdis sizuste (saSualos Sefarde-

biT cdomileba) 

m %= %.1.3
56.2

10008.0100 ==
X

M
m

 

sxvadasxva variantebis saSualo mosavlebis sxvao-

biTi  sarwmunoebis gansazRvrisaTvis gaiangariSeba: 

=0,08 .1,414=0,113 ტ/ჰა 
sxvaobaTa umciresi arsebiToba – HCD.  
HCP0.95 = tmD  sadac t aris sarwmuno  kriteriumi 

(stotencis koeficienti), romlis mniSvnelobas poulo-

ben specialur cxrilSi. 

HCP0.95 = 2 X 0.113 = 0.0226 = 0.23 t/h. 

maSasadame, cdis variantebis  mixedviT, mosavalTa 

saSualo monacemebs Soris arsebiTia, sarwmunoa Tu 

isini  tolia an metia 0.23 t/h da arasarwmunoa, Tu nak-

lebia masze. 
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sakontrolo kiTxvebi: 

> ra aris mindvris cda da risTvisaa igi saWiro? 
> ra rols TamaSoben cdebi kvleviT muSaobaSi  da war-

moebisaTvis? 
> ra aris saWiro cdis dagegmvisa da CatarebisaTvis? 
> ra aris cdis programa da sqema? 
> ra principebiT sargebloben cdis sqemebis Sedgenisas? 
> rogor unda SevarCioT nakveTi mindvris cdis Casata-

reblad? 
> ra aris rekognoscireba anu gamoTanabrebuli naTesebis 

Tesva? 
> daaxasiaTeT danayofis formebi da zomebi. 
> rogor xdeba variantebisa da ganmeorebebis ganlageba 

nakveTze? 
> rogor tardeba mindvris cdaze dakvirvebebi da mosav-

lis aRricxva? 
> riT ganirCevian sawarmoo   cdebi? 
> rogor tardeba savegetacio cdebi, maTi klasifikacia? 
.> ra kvlevebi SeiZleba Catardes wylis kulturebSi? 
> rogor tardeba qviSis kulturebze cdebi? 
> ra aris hidroponika, misi modifikaciebi? 
> ra aris lizimetrebi, daaxasiaTeT maTi konstruqciebi? 
> ra aris dispersiuli analizis meTodi? 
> ra aris sarwmuno kriteriumebi da arsebiTobis krite-

riumi? 
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Tavi – 10. sasuqebis gamoyeneba da  
garemos dacva 

     

 

janmrTelobis dacva msoflio organizaciis monace-

mebiT, dasavleT evropis, CrdiloeT amerikis qveynebi da 

iaponia, yavT ra TavianT teritoriaze dedamiwis mosax-

leobis 15%, xarjaven 50-jer met resursebs. erTi suli 

mosaxleze vidre msoflios sxva qveynebi da garemoSi 

gamoyofen mavne nivTierebebs sawarmoo anarCenebis sa-

xiT – 77%-s mTeli msoflios saerTo raodenobidan. 

msoflioSi dagrovda sasoflo-sameurneo brunvidan 

amovardnili erozirebuli sasoflo-sameurneo samusao-

ebis araswori Catarebis Sedegad milionobiT heqtari 

niadagebi, sawarmoo anarCenebiT daWuWyianebulia haeri, 

niadagebi, tbebi, mdinareebi. 

warmoiqmna aucilebloba, rom garemos damaWuWyiane-

beli, mravalricxovani sawarmoo anarCenebis gauvnebel-

yofisa, maTi qimiuri da biologiuri gadamuSavebis 

gziT. agreTve unarCeno teqnologiebis danergviT, raTa 

SenarCunebuli iqnas agrolandSaftis ekologiuri 

mdgomareoba. 

XX saukunis dasawyoisSi dedamiwis mosaxleoba Se-

adgenda – 1,6 miliards, xolo 2000 wels – 6 miliards. 

kacobriobis winaSe dgas amocana – mniSvnelovnad gaa-

didos sursaTis, energiis warmoeba da sacxovrebeli 

Senobebis Seneba. 

albaT momavalSi sasoflo-sameurneo kulturebis 

mosavlianobis zrda  da sursaTis warmoebis gadidebis 

ZiriTadi saSualeba iqneba mcenareebis sakvebi nivTiere-

bebiT uzrunvelyofa. aqedan daskvna, rom yovelwliu-

rad  sasuqebis wili sakvebi elementebis brunvaSi Tan-

daTanobiT gaizrdeba. amJamad samrewvelo mineraluri 

sasuqebis gamoyenebis Sedagad, uzrunvelyofilia mosav-
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lis miReba 50%. aseve dadebiT gavlenas axdens fosfo-

riani sasuqebis maRali dozebiT gamoyeneba. dadgenilia, 

rom fosfatebis maRalil Semcveloba amcirebs niadag-

Si mZime liTonebis – rkinis, kalciumisa da sxvebis 

moZraobas. 

sxvadasxva agrocenozebSi niadgis humusiT gamdid-

reba agreTve amcirebs mZime liTonebis moZraobas, ri-

Tac umjobesdeba gamdinare wylebis sisufTave. mniSvne-

lovania agreTve niadagis damuSavebis sistema. niadagis 

gaWuWyianebis xarisxis zrdis SemTxvevaSi mimarTaven ni-

adagis Rrma damuSavebas, mis zedafenis mTlian gadab-

runebas. 

dadgenilia, rom niadagebis mZime liTonebiT da-

WuWyianebisas organuli, mineraluri sasuqebis Setana 

da mokirianeba mniSvnelovnad amcireben mZime liTone-

bis Semcvelobis dones mcenareul produqciaSi. 

mineraluri sasuqebis gamoyenebaze mTlianad uaris 

Tqma, romelsac zogjer gvTavazoben organuli soflis 

saxiT, migviyvans sursaTis warmoebis katastroful Sem-

cirebamde. amotom sasursaTo problemebis gadaWris er-

TerTi gza aris aramineraluri sasuqebis gamoyenebaze 

uaris Tqma, aramed mineraluri sasuqebis  gamoyenebis 

Zireuli gaumjobeseba, maTi niadagSi Setanis optimalu-

ri dozebisa da Tanafardobis dadgena, maTi sworad Se-

naxva. 

mineraluri sasuqebSi kvebis ZariTadi elementebis 

garda, xSirad aris  sxvadasxva minarevebi marilebis sa-

xiT. 

mineraluri sasuqebSi nedleuli (fosforitebi, apa-

titebi, nedli kaliumis marilebi), rogorc wesi Seica-

ven 5%-mde minarevebs toqsikuri elementebis saxiT  

xSirad aris dariSxani, tyvia, kadmiumi, ftori, stron-

ciumi, isini ganixilebian, rogorc garemos damaWuWyia-
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neblebi potenciuri wyaroebi da mineraluri sasuqebis 

niadagSi Setanisas mkacrad aRiricxebian. 

nivTierebaTa kritikul jgufs, romelTa dagroveba 

iwvevs garemos stresul gauaresebas, miekuTvnebian: ver-

cxliswyali, tyvia, kadmiumi da dariSxani.  

bunebaSi anTropogenuri zemoqmedebis Sedegad, xde-

ba mZime liTonebis dagroveba, romlebic dedamiwis mag-

nitur  qanebaSi Sedian qanebSi da Ria karierebisa da 

niadagis wylebiT xdebian garemoSi, xolo mJave wvimebi 

aZliereben maT moZraobas. 

warmoebis intensifikaciis maRali done, qalaqebis 

zrda aucileblad iwveven negatiur cvlilebebs bios-

feroSi. 

adamianis zemoqmedeba biosferoze da mis Semadge-

nel komponentebze – petosferoze, atmosferoze, hid-

rosferoze – rTulia da mravalferovania.  igi arRvevs  

xangrZlivi  periodis  manZilze Camoyalibebul TviTo-

eul ekosistemas. Aadamianis sasoflo-sameurneo moRva-

weobis Sedegad bevri bunebrivi ekosistema gardaiqmna 

xelovnur agroekosistemebad, arsebiTad Secvlili qimi-

uri SedgenilobiT.  

garemos daWuWyianeba qimiuri nivTierebebiT – erT-

erTi Zlieri faqtoria biosferos komponentebis dar-

RvevaSi. Qqimiuri daWuWyianebis komponentebia – mZime 

liTonebi, romelTac gansakuTrebuli ekologiuri, bio-

logiuri da samedicino mniSvneloba aqvT. Bbiologiuri 

klasifikaciiT – mZime liTonebs miekuTvnebian iseTebi, 

romelTa atomuri masa 40-ze metia. 

biosferos teqnogenuri daWuWyianebis ZiriTadi wya-

roebia – mrewveloba da avtotransporti, agreTve mine-

raluri, organuli saSualebebi, mcenareTa qimiuri dac-

vis saSualebebi, aseve aZliereben garemoze teqnogenur 

datvirTvas. anTropogenuri  gavlenis Tavidan asaci-

leblad agrocenozebSi saWiroa monitoringis organi-
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zacia, romelic axorcielebs kontrols cocxali da 

mkvdar bunebaze. monitoringis mniSvnelovani nawilia 

niadagis daWuWyianebis monitoringi mZime liTonebiT. 

nidaguri safari aramarto daWuWyianebis geoqimiuri 

akumuliatori, aramed igi gamodis, rogorc bunebrivi 

buferi, romelic mniSvnelovnad amcirebs mZime liTone-

bis toqsikur moqmedebas da aregulirebs mcenareebSi 

qimiuri elementebis Sesvlas. liTonebi, romlebic nia-

dagSi grovdeba, Znelad gadis niadagidan Carecxvis 

gziT, mcenareTa moxmarebiT, eroziisa da defilaciis 

Sedegad. amitom iseTi agroteqnikuri RonisZiebebis da-

muSaveba, romlebic Seamcireben mZime liTonebis Ses-

vlas mcenareSi, aqvs didi agroekologiuri mniSvnelo-

ba.  

mZime liTonebis saerTo Semcveloba bunebriv, ara-

daWuWyianebul niadagebSi ganpirobebulia maTi Semcve-

lobiT dedaqanebSi da ganisazRvreba niadagwarmoqmnis 

procesiT. mZime liTonebi ZiriTadad imyofebian niada-

gis lamis fraqciaSi, isini aqtiurad ukavSirdebian or-

ganul naerTebs, e.i. humusis raodenobasTan arian kore-

laciaSi, qmnian organul nivTierebebTan mravalgvar 

kompleqsur organo-mineralur naerTebs, STainTqmebian 

organuli naerTebis mier, agreTve  gacvliTi reaqciis 

meSveobiT.  

mZime liTonebi SeiZleba  gaxdnen wamyvani faqtori, 

romelic gansazRvravs  agrobiocenozebis mimarTule-

bas da xasiaTs. isini iwveven garemos masobriv daWuWyia-

nebas – mcenareTa toqsikozs. ufro Znelia ganisazR-

vros mZime liTonebis dabali  koncentraciis dros ma-

Ti toqsikuri moqmedeba adamianis janmrTelobaze da 

garemoze. niadagi ZiriTadi garemoa, sadac grovdeba 

mZime liTonebi adamianis anTropogenuli zemoqmedebiT. 

teqnogenurad – gabneuli elementebis ZiriTadi masa 

xvdeba atmosfeoSi, magram iqedan Zalian male – niada-
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gis zedapirze da erTvebian niadagwarmoqmnis procesSi. 

maTi nawili STainTqmeba mcenareTa mier da gadis mosav-

lis saxiT. mZime liTonebi uaryofiTad moqmedeben ara-

marto mcenareebze, aramed niadagis mikrobiologiur 

cenozebze. Aam SemTxvevaSi niadagSi gaZnelebulia mik-

robiologiuri procesebi – azotfiqsacia, nitrifikacia 

da mineralizacia mcenareuli narCenebisa. 

dadgenilia, rom humusiT mdidar niadagebSi mZime 

liTonebis negatiuri moqmedeba mcirdeba. es Sedegia ma-

Ti organul nivTierebebTan kompleqsuri naerTebis xe-

latebis SeqmniT. 

niadagis  nayofierebis mniSvnelovani kriteriumia – 

misi fermentuli aqtivoba, romelsac mZime liTonebi aq-

veiTeben. tyvia da kandiumi gamoirCevian cocxal orga-

nizmebSi da adamianSi dagrovebis maRali unariT. isini  

aWuWyianeben niadagsa da mcenareebs da azianeben adamia-

nis janmrTelobas, rogorc kvebiTi jaWvis bolo 

rgols. kadmiumis,  tyviisa da vercxliswylis amoReba 

niadagidan ver xerxdeba, amitom isini TandaTan grovde-

bian niadagSi da iqedan xvdebian adamianis organizmSi. 

anTropogenuli  zemoqmedebiT daWuWyianebul niadageb-

ze gamoyenebuli unda iqnas agroteqnikuri RonisZiebebi, 

romlebic xels uwyoben maT gadayvanas Znelad xsnad 

mdgomareobaSi – mokirianeba, organuli nivTierebebis 

Setana, humusianobis amaRleba.. 

bunebriv pirobebSi, biogeoqimiuri procesebi, rom-

lebsac mivyavarT garemos Tvisobriv cvlilebebTan, ne-

la mimdinareoben. mis gamo adamianis organizmi aswrebs 

adaptirebas. amJamad es procesebi bevrad ufro daCqare-

bulia da adamianis organizmSi pasuxobs paTologiiT.  

niadagebis anTropogenuri degradacia, rac gani-

sazRvreba humusis Semcvelobis SemcirebiT, gavlenas 

axdenen mineraluri elementebis Tvisebebze, antagoniz-
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misa da sinergizmis mxriv, riTac icvleba maTi mcenare-

ebisadmi misawvdomoba. 

garemos daWuWyienebisa da sasuqebis gamoyenebis 

problemebi ZiriTadad exeba niadagis wylebis, mcenare-

uli produqciis daWuWyianebas adamianisa da cxovele-

bisadmi elementebisa da nivTierebebis toqsikurobas, 

magram soflis meurneobaSi qimiuri saSualebebis gamo-

yeneba Zalian  cota nawilia adamianis sameurneo zemoq-

medebis garemoze. 

garemos did zians ayenebs adamianis mier energiis  

bunebrivi wyaroebis gamoyeneba (qvanaxSiri, navTobi, ga-

zi), romelTa wvis Sedegad atmosferoSi gamoiyofa  mav-

ne nivTierebaTa didi raodenoba, agreTve  industria-

luri mSeneblobebi, transportis ganviTareba – yvela 

eseni niadagebisa da atmosferos daWuWyianebis wyaroe-

bia. Zalian didi mniSvneloba aqvs mcenareTa elementa-

rul Sedgenilobas endemuri daavadebebis warmoSobaSi, 

romlebsac adgili aqvs romelime geoqimiur regionSi, 

zogierTi biologiuri elementebis ukmarisobis an si-

Warbis gamo. Ees xSirad xdeba sxvadasxva mikroelemen-

tebis ukmarisobis an siWarbis SemTxvevaSi, ris Sedegad 

adgili aqvs CiyviT, kbilebis kariesiT da sxva daavade-

bebs, aseve cxovelebis sxvadasxva daavadebebs. 

gamovlenilia  provinciebi, iodis, ftoris, selenis 

ukmarisobiT. Dda piriqiT, zogierTi mikroelementis si-

WarbiT. aseT provinciebSi Cndeba specifikuri daavade-

bebi. avtostradebis gaswvriv mcenareTa kultivirebisas 

dadgenilia maTSi tyviisa da sxva mZime liTonebis War-

bi raodenoba, rac gamonabolqvi gazebiT aris gamowveu-

li. im landSaftebSi, romlebsac ar Sexebia adamianis 

sameurneo saqmianoba, mZime liTonebis Semcveloba um-

niSvneloa. ase magaliTad, kadmiumis klarki atmosfero-

Si Seadgens- 0,13 mg/kg, vercxliswylisa – 0,083 mg/kg, 

tyviisa – 16 mg/kg. teqnogenuri daWuWyianebis maCveneb-
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lad SemoRebulia gamdidrebis specialuri koeficinti 

– is warmoadgens ori elementis koncentracias atmos-

feroSi, Sefardebuli imave elementebis koncentracias-

Tan dedamiwis qerqSi. normalur pirobebSi, es koefici-

enti axlosaa erTTan, xolo Tu es maCvenebeli metia 

erTze, maSin saxezea teqnogenuri daWuWyianeba. niadage-

bis  daWuWyianebis wyaros warmoadgens agreTve pestici-

debi. magaliTad venaxebis xSiri Sewamvlisas bordos 

siTxiT, xSirad aRiniSneba, niadagSi spilenZis dagrove-

ba, xolo iqedan gadadis mcenareSi da anelebs mis 

zrdas. magram soflis meurneobis ganviTarebis Tanamed-

rove etapze SeuZlebelia uari vTqvaT mTlianad pesti-

cidebis gamoyenebaze. 

sakvebi elementebis didi danakargebi da maTgan ga-

remos daWuWyianeba gamowveulia niadagis eroziiT. 1 

heqtari farTobidan yovelwliurad sakvebi elementebis 

gamorecxva Seadgens 100kg azots,  5 kg fosforis da 60 

kg kaliums. sakvebi  danakargi izrdeba sasuqebis zeda-

piruli Setanisas. Nniadagidan gamorecxili elementebi 

grovdeba  wyalsacvebSi da iwveven  planqtonis intensi-

ur gamravlebas, napiris mcenareulobis gaZlierebul 

zrdas, rac iwvevs wylis zedapiris Semcirebasa da da-

Waobebas, Jangbadis naklebobas, rac iwvevs hidrobotis 

daRupvas. 

sacxovrebeli garemos TandaTanobiTi srulyofa, 

Tanamedrove kacobriobis sazogadoebis erTerTi Ziri-

Tadi amocanaa, rac damokidebulia qimizaciis gonivrul 

gamoyenebaze. rogorc cnobilia mcenareebs gaaCniaT 

SerCeviTi STanTqmis unari ama Tu im elementis mimarT 

– tyvia, vercxliswyali da qromi. mcenareebis mier sus-

tad STinTqmeba kadmiumi da TuTia – ufro meti STain-

Tqmeba mcenareTa mier, agroqimiuri xerxebi – mokiriane-

ba, organuli sasuqebis Setana arsebiTad amcirebs mZime 

liTonebis moxvedras mcenareebSi. 
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STanTqmis Sedegad, liTonebis ganawileba mcenares 

organizmSi atarebs aseT xasiaTs: fesvebi>Reroebi>foT-

lebi>mayofebi, rac mowmobs mcenaris dacviTi meqanizme-

bis arsebobas, SezRudavs mZime liTonebis gadatanas 

fesvebidan miwiszeda organizmebSi. adamianTa sakvebSi 

Warbi odenobis nitratebis, mZime liTonebis, pesticide-

bis anarCenebis Tavidan asacileblad bevr qveynebSi Se-

moRebulia normativebi kvebis produqtebSi maTi Semcve-

lobis SesazRudavad. 

Aamgvarad, garda bunebrivi, migraciuli nakadebis – 

wyliT migracia, elementebis biologiuri brunva – ga-

moCnda kidev axali  nakadi - adamianis sameurneo saqmia-

noba, romelmac gadaaWarba bunebriv migracias. amitom 

saWiroa Seiqmnas Sekruli sawarmoo ciklebi, romelic 

gamoricxavs qimiuri nivTierebebis moxvedras garemoSi. 

Nnitratebis zRvruli, usafrTxo doza Seadgens 

adamianisTvis 5mg NO2/kg sxeulis masaze. ZiriTad saSiS-

roebas warmoadgens ara TviT nitratebi, aramed maTgan 

warmoqmnili naerTebi - nitritebi da nitrozoaminebi, 

romlebic iwveven sisxlis hemoglobinis daSlas. Nnit-

rozoaminebs da Nnitrozoamidebis  gaaCniaT karcenoge-

neruli, mutagenuri da embriotoqsikuri moqmedeba. 

cxovelTa sakvebSi, nitratuli azotis toqsikuri 

done – 0,2%-ia. nitratebis dagroveba sasoflo-sameur-

neo produqciaSi ZiriTadad damokidebulia sasuqis Se-

tanis vadaze, dRis sinaTlis ganlagebaze da mcenareTa 

Teslis daTesvis droze. garda amisa igi damokidebulia 

agreTve mcenareTa ganaTebaze – sqel, SemWidroebul na-

TesebSi nitratebis Semcveloba ufro maRalia, vidre 

meCxer naTesebSi. azotisa da sxva sasuqebis maRali do-

zis erTdroulad Setanisas, mniSvnelovnad izrdeba 

sakvebi elementebis danakargebi. am SemTxvevaSi mkveT-

rad izrdeba niadagis mikroorganizmebis cxovelmyofe-

loba, sasuqis azotTan erTad, brunvaSi erTveba niada-
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gis azoti, romelic SeiZleba gavides sistemidan: sasu-

qi-niadagi-mcenare da daWuWyianos biosfero. 

cdebiT dadgenilia, rom niadagidan SeiZleba dai-

kargos airovani formiT 20-25% Setanili sasuqebis azo-

tisa. azotis qveJangi- N2O- warmoiqmneba denitrifikaci-

is Sedegad. mas SeuZlia daarRvios dedamiwis atmosfe-

ros ozonuri fena, romelic icavs dedamiwas ultraiis-

feri sxivebis moxvedrisgan, romlebic spoben yovel 

cocxal organizms. 

Aazotis qveJangi iJangeba da warmoqmnis atmosfero-

Si wyalTan Sexebisas azotisa da azotovan mJavebs, 

romlebic atmosferul naleqebTan erTad xvdebian xme-

leTisa da okeaneebis zedapirze. 

Ffosforis gamoyenebis ekologiuri Sedegebi ufro 

seriozulia, vidre ubralod misi moxvedra wylis obi-

eqtebSi. Mmisi monawileobiT Seqmnili kompleqsuri na-

erTebi brunvaSi rTaven bevr mZime liTonebs, aZlurebs 

ra maT moZraobas da bunebrivi wylebis gaWuWyianebas. 

polifosfatebis yofna niadagSi da wyalSi zRudavs 

maT qimiur gawmendas, aZlurebs ra fosforis Semcveli 

naerTebis xsnadobas.  

Ffosforiani sasuqebis msoflio warmoebis done 

P2O5-ze gdaangariSebiT, Seadgens 30 milion tonas weli-

wadSi. sasuqebis am raodenobasTan erTad niadagSi Se-

dis 2-3 milioni tona ftori. superfosfatSi igi imyo-

feba xsnad formaSi da advilad Sedis mcenareSi. fos-

foris koncentraciis gadideba amuxruWebs fotosin-

Tezs, sunTqavs da mcenareTa zrdas, arRvevs saasimilo-

racio aparatis struqturas. superfosfatis TiToeul 

tonasTan erTad  niadagSi Sedis – 160 kg. Fftori. gar-

da amisa, ubralo superfosfatSi aris: spilenZi-20 

mg/kg, TuTia-100, dariSxani-300 mg/kg xolo fosforutis 

fxvnilSi Sedis tyvia-20 mg/kg da kaliumi- 2 mg/kg. tyvi-

as SeuZlia Sevides reaqciaSi fosforTan da Seamciros 
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maTi SeTvisebadoba. fosforian sasuqebTan erTad nia-

dagSi Sedis vanadiumic.  

kaliumiani sasuqebi nakleb azianeben wylebs. Uume-

tes SemTxvevaSi, garemos gaWuWyianebas iwveven kaliumis 

anionebi, qlori, sulfatebi da sxva . qloris didi do-

zebi uaryofiTad moqmedeben kartofilis, vazis, Tamba-

qos da citrusebis ganviTarebaze. 

wyalsacavebis kaliumiT daWuWyianebis ZiriTadi wya-

ro sasauqebia. kaliumis danakargebi filtraciuli 

wylebiT aris 10-20 mg/kg farglebSi. Kkaliumis niadagi-

dan garecxvis saSualo maCvenebeli 20-25 kg/ha K2O aris. 

Kkaliumis kaTionis raodenobis gadideba niadagur 

xsnarSi arRvevs Ca:K da Mg:K Tanafardobas da SeuZlia 

gamoiwvios kalciumisa da magniumis gamodevna STanTqmi-

Ti kompleqsidan da maTi gadaadgileba niadagis pro-

filSi. kalciumis yovelwliurma danakargma filtraci-

uli wylebiT SeiZleba miaRwios 1 t/h-s.  

mcenareTa ujredebSi mZime liTonebis reguliato-

ris rols asrulebs metaliTonebma gogirdiT  mdidar-

ma dabalmolekulurma cilebma, romlebic iwveven kad-

mumis, TuTiis, vercxliswylis da spilenZis Sekvras. 

Ddidi mniSvneloba aqvs mcenareTa transpiracias, rom-

lis Sedegad mcenares niadagidan atmosferoSi gadayavs 

wylis nakadTan erTad, aramarto qlori, natriumi, ka-

liumi, aramed vercxliswyalic, TuTia, tyvia. maTi at-

mosferoSi gafantva aorTqlebul wyalTan erTad, war-

moadgens mcenarisaTvis maTgan daSorebis gzas. 

soflis meurneobis praqtikaSi, mcenareTa balansi-

rebuli kvebisaTvis iyeneben sasuqebis optimalur Sed-

genilobas, rac  xeorcieldeba mcenaris  moTxovnilebe-

bis zusti gaTvaliswinebiT sakveb elemntebze.  daWuWyi-

anebuli niadagebis winaswar mokirianebiT SesaZlebelia 

ramodenimejer Semcirdes tyviis Semcveloba mcenareul 
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produqciaSi. es xerxi kidev ufro efeqtiania kadmiumiT 

daWuWyianebul niadagebze. 

torfisa da organuli sasuqebis SetaniT, mniSvne-

lovnad mcirdeba mcenareebSi mZime liTonebis Sesvla. 

niadagSi mZime liTonebis – kadmiumi, stronciumi nike-

li da TuTiis Semcveloba umetesad damokidebulia misi 

mJavianobaze.  

niadagSi Setanili organuli nivTierebebi iwveven 

mZime liTonebis Sekvras, ufro Zlier vidre mineralur 

naerTebSi. organuli nivTierebebiT xdeba tyviisa da 

spilenZis Sekvra, ufro sustad kobaltis, manganumis, 

nikelis, kadmiumis. Amrigad, mokirianeba da  organuli 

sasuqebis Setana amcireben mcenareSi mZime liTonebis 

Sesvlas. mikrosasuqebis  maRali dozebiT gamoyenebisas 

izrdeba niadagSi mikroelementebis moZraoba- isini ga-

danacvldebian qveda horizontebSi. 

mikroelementebis Sesvla mcenareSi damokidebulia 

mcenareTa biologiur Taviseburebebze – pirvel rigSi 

fesvebis kaTionis gacvliTi moculobiT, biologiuri 

SedgenilobiT da ionebis kavSiris simtkiciT ujredTa 

garsebTan. mikroelementebis STanTqma xorcieldeba ro-

gorc metabolizmis, ise arametabolizmis gziT, es Tana-

fardoba icvleba kulturis Tvisebebis, asakis, biolo-

giuri Taviseburebebis mixedviT. Aase magaliTad – tyvi-

is,  kadmiumis, spilenZis, liTiumis sWarbobs  pasiuri 

gadatana, xolo TuTiisa da magniumis SemTxvevaSi – ad-

gili aqvs aqtiur da pasiur gadatanebs. 

mcenareTa kvebis optimizaciisaTvis saWiroa vico-

deT aramarto Setanili elementebis uSualo moqmedeba, 

aramed maTi erTmaneTze  urTierTgavlenac (ionebis an-

tagonizmi da sinergizmi). 

Aazotis dozebis gadidebis dros izrdeba molibde-

nis Sesvla mcenareSi (N60 dozis dros – 1.5-jer, N90 – 

orjer kontrolTan SedarebiT).  
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erTi  elementis Warbi Semcvelobisas, SeiZleba mi-

si ganeitraleba meore elementis raodenobis gadide-

biT. mZime liTonebs -  protoplazmur  Sxamebs koncen-

traciaSi Zalian viwro optimaluri da  uvneblobis in-

tervali aqvT, rac saSiSia mcenarisaTvis maTi toqsiku-

ro  izrdeba atomuri masis gadidebasTan erTad da Se-

iZleba gamovlindes sxvadasxvanairad. 

samkurnalo mcenareebSi, biologiurad aqtiur niv-

TierebaTa dagroveba damokidebulia garemos geoqimiur 

faqtorebze, rac saSualebas iZleva SeirCes samkurna-

lo mcenareTa nedleulis damzadebis raionebi, maTi 

farmakologiuri moqmedebis gaTvaliswinebiT. rac uf-

ro metia niadagSi SesaTvisebeli manganumi da molibde-

ni, miT ufro metia iq mozard mcenareebSi kardiogli-

kozidebi anu gulis glikozidebi. 

elementis toqsikuroba ganpirobebulia misi qimiuri  

bunebiT, SenaerTebis raodenobisa da SedgenilobiT, 

romlebSic isini imyofebian, moxmarebis wesiT, asakiT 

da  individebis ganviTarebis stadiiT. zogierT teri-

toriebze qimiuri elementebis Semcveloba niadagSi da 

wylebSi Zlier gansxvavdeba normalurisagan, ris gamoc  

irRveva mcenareTa mineraluri kveba. dedamiwaze aRar 

darCa teritoriebi, sadac ar aris adamianis anTropoge-

nuli zemoqmedeba – vrceldeba toqsikuri nivTierebebi 

biosferoSi, xvdebian kvebiT jaWvSi. bunebriv migraci-

ul nakadebTan erTad-wyliT migracia, elementebis bio-

logiuri brunva, gaCnda axali, anTropogenuli nakadi, 

romelic sWarbobs liTonebis bunebriv migracias. 

Bbolo wlebSi gaCnda saSiSroeba stratosferos 

ozonis fenis darRvevisa, masSi azotis oqsidebis mox-

vedris Sedegad, romlebic  denitrofikaciis procesSi 

warmoiqmneba niadagSi. 

saWiroa globaluri monitoringi, romelic moicavs 

bunebriv obieqtebs – niadagebs, mdinareebs, mcenareebs, 
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cxovelebs da adamianebs. es globaluri monitoringi 

SesZlebs gaakontrolos ekosistemebi da saWiroebis 

SemTxvevaSi miiRos saWiro zomebi. 

adamiani bunebis ZiriTadi damaWuWyianebeli aris – 

cvlis qimiuri elementebis didi xnis damyarebul brun-

vas da TandaTanobiT, sul ufro metad arRvevs garemos 

ekologiur wonasworobas. 

adamianis organizmSi, mcenareul da cxovelur sak-

vebTan, haerTan da wyalTan erTad, Sedis mudmivad 

mzardi mZime liTonebis nakadi, sxva qimiur nivTierebeb-

Tan erTad. anTropologiuri zemoqmedebis Sedgad nia-

dagSi Sedis dariSxanis, kadmiumis, verscxliswylis, 

spilenZis, tyviis, TuTiis, ftoris sul ufro mzardi 

raodenoba. Ees nivTierebebi miekuTvnebian saSiSroebis I 

klass. bori, kobalti, nikeli, molibdeni, spilenZi, 

Qqromi-miekuTvnebian saSiSroebis-II klass, bariumi, vana-

diumi, volframi, manganumi, stronciumi – saSiSroebis 

III klass. 

Mmravalricxovani prognozebiT mowmoben, rom uax-

loes periodSi niadagSi gaizrdeba vercxliswylis, da-

riSxanis, tyviis, kadmumis, molibdenis, spilenZis, vana-

diumis, TuTiis Semcveloba, rac moiTxovs gamafrTxi-

lebeli zomebis damuSavebas. 

Bbunebis dacvas, garemos sufTad Senaxvas aqvs  

globaluri xasiaTi da am problemebis gadawyveta Se-

saZlebelia mxolod saerTaSoriso TanamSromlobis 

doneze agroqimiis winaSe dgas mniSvnelovani  bunebis 

damcvelTa amocanebi. Qqimizacia qmnis did SesaZleblo-

bebs soflis meurneobis ganviTarebisaTvis, aramed qmnis 

axal bunebriv landSaftebs da Zireulad aumjobesebs 

yvela bunebriv landSaftebs. 

agroqimiis Semdgomi ganviTareba SesaZlebels gax-

dis mizanswrafulad Seicvalos qimiuri Sedgeniloba 
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da amaRldes niadagis nayofiereba, rac mniSvnelovnad 

gaaumjobesebs elementebis biologiur brunvas. 

Mmineraluri sasuqebis warmoeba uaxloes momavalSi, 

orientirebuli unda iqnas maT winaswar gawmendaze. mi-

zanSewonilia agreTve mineraluri sasuqebis xarisxis 

ekologiur – higienuri normireba. 

 

 

sakontrolo kiTxvebi: 

> ra aris ZiriTadi miznebi amJamad msoflioSi Seqmnili 

negatiuri ekologiuri situaciisa? 

> daasaxeleT yvelaze ufro saSiSi mZime liTonebi mcena-

reTaTvis? 

> rogoria niadagis da mcenareuli produqciis daWuWyia-

nebis Sesamcirebeli ZiriTadi xerxebi? 
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Tavi 11. agroqimia da ekologia  
  

 

Tavisi SinaarsiT agroqimia, rogorc mecniereba 

swavlobs nivTierebaTa wrebrunvas agrocenizSi da 

kvlevis meTodebiT srulad pasuxobs ekologiuri impe-

rativis moTxovnebs. Mmagram agroqimiis praqtikul (ga-

moyenebiT) nawilSi, rodesac ganoyierebis sistemebis 

praqtikul ganxorcielebazea laparaki Tavs iCens dar-

RveviTi nakadi-sasuqebis Senaxvisa da transportirebi-

sas, optimaluri dozebis, garkveuli sasuqebis cal-

mxrivad gamoyeneba da elementebs Soris optimaluri 

Sefardebis darRveva, Setanis vadebis, CakeTebis norme-

bis darRveva da a.S. am situaciuri suraTis gamoswore-

ba rekomendaciebis da saerTo miwaTmoqmedebis kanonebi-

sa da debulebebis dacva Tavis arsSi aris ganoyierebis 

sistemaTa ekologizaciis donis amaRlebis umniSvnelo-

vanesi problema, romelic mimarTuli unda iyos sakvebi 

elementebis sistemaSi „niadagi-mcenare“ wrebrunvaSi 

CarTvis gaaqtiurebisaken. Ees Tavis Tavad dadebiTad 

imoqmedebs niadagSi arsebuli sakvebi elementebis gamo-

yenebas da maTi raodenobis gazrdis aucileblobis Sem-

TxvevaSi sasuqebiT aucilebel elementebis damatebas 

zustad diferencirebuli dozebiT.   

amJamad, ekologiuri  problemebis simwvave, rome-

lic adreul periodSi iwyeboda calkeuli, lokaluri 

daWuWyienebebis saxiT, gadaizarda globaluri katas-

trofebis saSiSroebamde. kacobriobam unda iswavlos  

biosferos bunebriv ciklebSi CarTva. 

amJamad, saxnavi miwebi iZlevian adamianis mier sakve-

bi produqtebidan  miRebuli energiis 88 %-s. 10 %-mde 

energias adamianebi iReben bunebrivi savargulebidan 

(saTibebi, saZovrebi, mdeloebi, tyeebi), xolo 2 %-s iZ-

levian msoflio okeanis resursebi. 
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soflis meurneobis dargebisa da mTlianad warmoe-

bis ekologiurad sworad wasayvanad miwaTmoqmedma 

Rrmad unda icodes mcenaris garemosTan urTierTqmede-

bis garemosTan ara marto Tavis regionSi, aramed mTli-

anad planetis masStabebiT.  

bunebaSi milioni wlebis ganmavlobaSi  damyarebu-

li wonasworobis darRveva adamianis mier, iwvevs katas-

trofuul Sedegebs. 

kacobriobam, daeufla ra uzarmazar energetikul 

da teqnikur SesaZleblobebs me-19, gansakuTrebiT  me-20 

saukuneSi daiwyo bunebis damorCileba, yuradRebas aRar 

aqcevs mis mdgomareobas da iqmnis cxovrebis komfor-

tul pirobebs. kacobrioba Sevida ekologiur krizisSi, 

radgan garemos Semdgomi mdgomareoba ukve emuqreba mis 

arsebobas. 

me-19 saukunis meore naxevarSi Caisaxa samecniero mi-

marTuleba ekologia, rogorc biologiis nawili. ter-

mini ,,ekologia” SemoiRo germanelma mecnierma – g. he-

kelma, 1865 wels. 

ekologia – kompleqsuri mecniereba aris, romelic 

Seiswavlis cocxali organizmebis, maT Soris adamianis, 

sacxovrisis garemos da maTTan damokidebulebas.  bo-

lo periodSi ekologiis mravali  mimarTulebebi, maT 

Soris mniSvnelovania ekologiuri agroqimiis ganviTa-

reba adamianis sicocxlis SenarCunebis, gagrZelebisa 

da srulyofisaTvis. ekologiuri agroqimia sasoflo--

sameurneo mcenareTa  ekoilogiis nawilia.  

ekologiuri agroqimia aris mecniereba nivTierebaTa 

brunvis gafarToebuli, mudmivad mzardi procesebze ag-

rocenozebSi. igi swavlobs elementarul, molekulur, 

ujredul, organizmul da biosferul doneebze mcena-

reTa niadagTan da garemosTan urTierTqmedebebs. mTli-

anobaSi  ekologiuri agroqimiis amocanebia organiza-

cia uyos qimiuri elementebis niadagSi Setanas, zusti 
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gaangariSebiT, rom uzrunvelyos maqsimaluri gamoyene-

ba mcenareTa mier, sakvebi elementebis danakargebis Sem-

cireba, Seamciros garemos daWuWyianeba, gaaumjobesos 

niadagis Tvisebebi da aamaRlos misi  nayofiereba. eko-

logiuri agrqimiis amocanaa SeimuSaos qimiuri elemen-

tebis  brunvis opotimizaciisaTvis gzebi sasoflo-same-

urneo savargulebSi da biocenozebSi, rac uzrunvel-

yofs garemos mudmiv gaumjobesebas. aseve mniSvnelova-

nia ganisazRvros mcenareTa kvebis parametrebi, Seiswav-

los mikroelementebis maregulirebeli funqciebi, uz-

runvelyos teritorialuri monitoringi yvela elemen-

tebis Semcvelobisa sasuqebSi, niadagSi, haerSi, wyleb-

Si, mcenareebSi da cxovelebSi. 

ekologiuri agroqimiis erT-erTi mniSvnelovani 

amocana aris ganisazRvros elementaruli Sedgenilobis 

optimumi sxvadasxva sasoflo-sameurneo mcenareebisaT-

vis moaxdinos sxvadasxva biogeoqimiuri procesebis Ses-

wavla da maTze mcenareTa ganlageba, daadginos elemen-

tebis xelovnuri nakadebi, maTi bunebrivi  biogeoceno-

zebis bunebriv nakadebTan Sedareba, Sefasos anTropo-

logiuri faqtorebis moqmedeba. 

qimiuri elementebis niadagebSi Semcvelobis done, 

romlebic sasoflo-sameurneo miznebiT  gamoiyeneba, da-

mokidebulia  biologiuri da geoqimiur procesebze, ag-

reTve adamianis anTropologiur zemoqmedebaze. ekolo-

giuri agroqimiis amocanaa procesebis mTeli kompleq-

sis gamokvleva, romlebic gansazRvraven sakvebi elemen-

tebis moqmedebas niadagSi da mcenareSi. ama Tu im bio-

qimiuri da fiziologiuri procesebis mimdinareobisaT-

vis aucilebelia aramarto fizikuri pirobebi, aramed 

qimiuri elementebis saWiro raodenobiTa da SeTavsebiT 

arseboba. sasoflo-sameurneo kulturebis garemosTan 

urTierTqmedeba  ver SeiTviseba Tu ar ganisazRvreba 

konkretuli qimiuri elementebis roli. 
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iTvleba rom ekologia, moicavs sicocxlis Semdeg 

doneebs: organizmuli,  populaciuri da biocenozuri. 

mcenareTa qimiuri Sedgeniloba ganszRvruli xarisxiT 

damokidebulia niadagis, wylebisa da haeris elementa-

rul Sedgenilobaze. romelime sakiTxis ganxilvisas, 

romelic droSi da sivrceSi icvleba, gamoiyeneba dara-

ionebis meTodi. biosferos  mkvlevarebi iyeneben bioge-

oqimiur daraionebas, rac efuZneba sicocxlisa da geo-

qimiuri garemos erTianobas. amis yvelaze moxerxebuli 

nawilia – agroekologiuri daraioneba. kulturuli 

mcenareebisa (n. vavilovi). n. vavilovi mas agebda maTi 

agroekologiuri klasifikaciis safuZvelze. kultu-

rul mcenareTa klasifikacia ekologiis safuZvelze 

warmoiqmna codnis sinTezis Sedegad, romelic dagrov-

da sxvadasxva olqebis ekologiuri pirobebis Seswav-

lis Sedegad mecnierebisa mcenareebis Sesaxeb da msof-

lio memcenareobaSi dagrovili  gamocdilebis Sedegad. 

kulturul mcenareTa agroekologiuri klasifika-

ciis safuZvelze, msoflios ruka dayofilia agroeko-

logiur olqebad klimaturi, niadaguri da geografiu-

li pirobebis mixedviT. agroekologiuri olqebis saxiT 

igulisxmeba didi teritoriebi, romlebic dakavSirebu-

lia erTmaneTTan klimaturi pirobebiT da jiSuri Sed-

genilobiT. zogierTi olqebi dayofilia rig agroeko-

logiur raionebad, romlebic gamoirCevian konkretuli 

klimaturi da niadaguri pirobebiT da ekotipebiT. am 

yvela klasifikaciis Tanaxmad, mTeli olqis, ekotipebis 

dawvrilebiT aRweriT da maTi zrdis pirobebis daxasi-

aTebiT. 

biogeoqimiuri da agroekologiuri daraioneba di-

dad ar gansxvavdebian erTmaneTisagan – maT bevri saer-

To aqvT: maT aerTianebs ekologiuri safuZveli. bioege-

qimiuri daraionebis baza aris – geoqimiuri ekologia. 
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orive tipis daraioneba dafuZnebulia geografiul 

principze. oriveSi iyeneben evoluciur midgomas. 

biogeoqimiis amocana aris garemos elemenatruli 

Sedgenilobis dadgena da qimiuri elementebis rolis 

Seswavla biogeoqimiuri jaWvis yvela rgolSi. kultu-

rul mcenareTa agroekologiuri klasifikacia avlens 

mcenareTa qimizmis Secvlas.  

amrigad, biogeoqimiur daraionebaSi SeiZleba Cair-

Tos kulturul mcenareTa agroekologiuri klasifika-

cia. biosferos ganviTarebis Tanamedrove etapze, klasi-

kuri agroqimiis sagani ivseba axali SinaarsiT. es aix-

sneba Tanamedrove, Zvelisagan gansxvavebuli moTxovne-

biT soflis meurneobis gaZRolisa, sasuqebis  aratra-

diciuli saxeebis gamoyenebiT, saxnavi miwebis anTropo-

genuri daWuWyianebis gaZlierebiT, wylebis da atmosfe-

ros daWuWyianebiT. agroekologiuri agroqimiis amoca-

nebis wre TandaTan farTovdeba. es Seexeba sasuqebis 

swori gamoyenebis safuZvlebis sxvadasxva regionebSi, 

tenianobisa da kultivirebuli mcenareebisa da sxva pi-

robebis gaTvaliswinebiT, sasuqebis asortimentis SerCe-

viT, konkretuli biogeoqimiuri da ekologiur pirobeb-

Si. adamianis daufiqrebeli moqmedeba swrafad cvlis 

dedamiwaze garemos qimiur mdgomareobas, romelTanac 

adaptirebas ver aswreben cocxali organizmebi mimdina-

reobs saxeoebebis gaqroba. yoveli adamianis sicocxlis 

xangrZlivoba damokidebulia mis kvebaze, xolo adamia-

nebis kveba damokidebulia mcenareTa swor kvebaze. 

soflis meurneobis erT-erTi prioritetuli mimar-

Tuleba am saukuneSi aris adamianis sakvebi produqtebi-

sa da cxovelTa sakvebis winaswar programirebuli Sed-

genilobiT. amave dros ekologiuri agroqimia unda gax-

des codnis mniSvnelovani dargi. agroqimiis  gavlena 

adamianTa sazogadoebaze uzarmazaria. mosaxleobis 

ricxvi dedamiwaze swrafad izrdeba. maTi  gamokveba Se-
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saZlebelia soflis meiurneobis gafarToebiT, sasuqe-

bis gamoyenebiT, mcenareTa axali maRalmosavliani ji-

SebiT. sasuqebis gamoyeneba ki yvelaze ufro qmediTi 

RonisZieba aris mcenareuli  produqciis didi raode-

nobiT warmoebisaTvis. amas ki uzrunvelyofs ekologiu-

ri agroqimiis ganviTareba. 

 

 

sakontrolo kiTxvebi: 

> rogoria agroqimiis roli miwaTmoqmedebis ekologiza-

ciaSi? 
> daasaxeleT ekologiuri agroqimiis amocanebi. 
> aRniSneT ekologiuri pirobebi, romlebic gavlenas ax-

denen mcenaris qimiur Sedgenilobaze. 
> ra aris mcenebebi – biogeoqimiuri daraioneba da agro-

ekologiuri daraioneba? rogoria maTi urTierTkavSiri? 
> daasaxeleT pirobebi dieturi da samkurnalo mniSvne-

lobis mcenareuli  produqciis warmoebisaTvis. 
> axseniT mcenareTa mier qimiuri elementebis  indiviadu-

aluri genetikuri SeTvisebis mizezebi. 
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