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     monografiaSi asaxulia SoTa rusTavelis saxelmwifo universitetis 

sasoflo-sameurneo fakultetis sadisertacio sabWoze nunu kutalaZis 

mier daculi sadoqtoro disertaciis ZiriTadi debulebebi, disertaciis 

sagamomcemlo versiisadmi damtkicebuli moTxovnebis Sesabamisad. 

   nunu kutalaZis monografia eZRvneba  fosforis transformacias 

aWaris wiTelmiwa niadagSi da fosforiani sasuqebis efeqtianobas Cais 

plantaciaSi. naSromSi ganxilulia aWaris Cais plantaciiT dakavebuli 

wiTelmiwa niadagis fosfaturi reJimi, niadagSi arsebuli da  Setanili 

sasuqebis fosfatebis  transformacia sasuqebis dozebis  da Setanis 

wesebTan kavSirSi; dadgenilia niadagSi moZravi fosfatebis Semcvelobis 

sezonuroba da migracia fosforiT niadagis uzrunvelyofis donesTan 

kavSirSi; 

    dadgenilia fosforiani sasuqebis optimaluri, mecnierulad 

dasabuTebuli dozebi Cais kulturisaTvis aWaris pirobebSi. 

   Seswavlilia fosforiani sasuqebis gavlena Cais mwvane foTlis 

mosavlianobaze da xarisxobriv maCveneblebze. 

   

 This monograph represents the main thesis for Doctors Degree defended by Nunu Kutaladze, at 

the Shota Rustaveli State University the department of Agrculture. Nunu Kutaladze”s 

monograph is about trasformation of phosphatein Adjara red-soil ground and effectivity of 

phosphate fertilizers in the tea plantation. 

In the work it is discussed: 

 phosphate rate of red-soil ground in Ajara tea plantation; 

 transformation of olready existed and newly fertilized 

  phosphate in the soil,according to the doses and stanards; 

 seasonal prevalence and migration of moving phosphate in the soil providing the soil with 

phosphate at a needful level. 

     It is established optimum, scientifically  proved doses of  phosphate  fertilizers for tea in 

Ajara and studied the influence on phosphate fertilizers on the harvest and qualitetive indices of 

green tea leaves. 
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S e s a v a l i 

 

   ukanaskneli 12-14 wlis manZilze saqarTveloSi ganviTarebuli 

cnobili movlenebis gamo, meCaieobam degradacia ganicada. meCaieobis 

dargis SesaZleblobebi amJamad mxolod 10-15%-iTaa gamoyenebuli; 

dRevandel saqarTveloSi meCaieobis ganviTarebis problemebi ar 

SeiZleba ganvixiloT mxolod sabazro ekonomikisTvis damaxasiaTebeli 

kanonebis konteqstSi, igi gansakuTrebul midgomas da saxelmwifoebriv 

xedvas saWiroebs. 

 saqarTveloSi Cais plantaciebi ZiriTadad mJave wiTelmiwa da ewer 

niadagebzea gaSenebuli, romlebic dabali bunebrivi nayofierebiT 

xasiaTdebian. 

 Cvens qveyanaSi bolo wlebSi ganviTarebulma movlenebma Zalze 

uaryofiTad imoqmeda soflis meurneobis ZiriTadi sawarmoo saSualebis 

_ niadagis nayofierebis marTvaze. TiTqmis mTlianad Sewyda niadagis 

agroqimiuri gamokvlevebi, sasuqebis Semotana da gamoyeneba. igi 2003 

wlis monacemebiT 1 heqtarze 10-12 kg Seadgens, rac faqtiurad veraviTar 

gavlenas ver axdens niadagSi sakvebi elementebis Semcvelobaze. amJamad, 

saqarTvelos yvela regionSi, maT Soris ra Tqma unda aWaraSic, yvela 

tipis niadagze sasoflo-sameurneo produqtebis warmoeba, rogorc wesi, 

xdeba niadagis bunebrivi nayofierebis eqsploataciis xarjze, ris 

Sedegadac Raribdeba da ifiteba niadagebi. 

 Nniadagis produqtiulobis amaRleba uSualod aris dakavSirebuli 

mineraluri da organuli sasuqebis intensiur gamoyenebasTan. Aam mxriv 

gansakuTrebul adgils iWers fosforiani sasuqebis gamoyeneba.  

 Cais plantaciiT dakavebul niadagebSi arsebuli fosfatebis 

moqmedeba da maTi efeqtianobis pirobebis Seswavla saqarTveloSi jer 

kidev gasuli saukunis 30-iani wlebidan daiwyo g.n.uruSaZis mier, 

romelic SemdgomSi ganaviTares f.s.duRaSvilma, v.kutubiZem, 

S.a.futkaraZem, o.g.onianma, T.e.burWulaZem, g.n.margvelaSvilma, n.o.kiknaZem 

da sxva mkvlevarebma. aRniSnul SromebSi Cven vpoulobT saqarTvelos 

sxvadasxva tipis niadagebze fosforiani sasuqebis swori gamoyenebis 

safuZvels da Semdgomi  gamokvlevebis programis elementebs. 
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 fosfatebiT niadagis uzrunvelyofis xarisxi warmoadgens erT-erT 

ZiriTad faqtors, romelic gansazRvravs niadagis fosfatur reJims da 

nayofierebas, agreTve, sasoflo-sameurneo kulturebis maRali mosavlis 

miRebas. niadagebze, romlebic xasiaTdebian fosforis dabali an 

saSualo SemcvelobiT fosforiani sasuqebis mecnierulad dasabuTebuli 

gamoyenebis gareSe SeuZlebelia kulturaTa maRali mosavlis miReba da 

azot-kaliumiani sasuqebis efeqturobis amaRleba. 

zemoT aRniSnulidan gamomdinare, aucilebelia Seswavlil iqnes 

aWaris Cais plantaciebiT dakavebuli wiTelmiwa niadagebis fosfaturi 

reJimi da  fosforiani sasuqebis racionaluri gamoyenebis praqtikuli 

gzebi. 
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                Tavi I.  zogadi daxasiaTeba 

1.1. sasuqebis gamoyeneba Cais plantaciebSi 

 Cais buCqi mravalwliani maradmwvane mcenarea, romelic erTidaigive 

adgilze cocxlobs 100 welze meti xnis ganmavlobaSi. Nnormalurad 

eqspluatirebuli, srulasakovani (8_10 wliani da ufro meti) buCqis 

miwiszeda nawilis simaRle 70-80 sm-ia da Zlier aris SefoTlili. 

foTlebis TandaTanobiTi cvla TiTqmis mTeli wlis ganmavlobaSi 

mimdinareobs, magram yvelaze intensiurad gazafxulze (q.e.baxtaZe, 1971). 

fesvTa sistema viTardeba metrze met siRrmeze; fesvTa sistemis yvelaze 

moqmedi nawili ganTavsebulia 0-30 sm siRrmeze. 2-3 foTliani 

axalgazrda nazardebis-duyebis warmoqmna grZeldeba maisidan oqtombris 

bolomde. Cais foTlis krefis damTavrebis Semdeg warmoebs nazardebis 

darCenili nawilis krefa, romelic warmoadgens masalas lao-CaisTvis. 

adre gazafxulze, Cais buCqis vegetaciis dawyebis win, awarmoeben 

gasxvlas, romelic Seesabameba Cais buCqis mdgomareobas da stimuls 

aZlevs nazardebis warmoqmnas. Cais plantaciis asakis da misi 

mosavlianobis zrdasTan erTad, izrdeba niadagidan sakvebi elementebis 

gamotana; rac ufro Zlier aris ganviTarebuli Cais plantacia, miT 

ufro maRalia mosavlianoba, erTeuli farTobidan mosavliT sakvebi 

elementebis gamotana da Setanili sasuqidan sakvebi elementebis 

gamoyenebis koeficienti. sakmarisia aRiniSnos, rom xarisxiani Cais 

foToli, romlis saxiTac ikrifeba mosavali, Seicavs 4,5-5%-mde azots, 

1%-mde fosfors da 2%-mde kaliums (mSral nivTierebaze). Gg.n.uruSaZis 

(1954) monacemebiT Cais plantacias, romelic uzrunvelyofs 4-5 tona 

foTlis miRebas heqtarze, mosavalTan erTad plantaciidan gamoaqvs 55kg 

azoti, 12kg fosfori da 22kg kaliumi. sakvebi nivTierebebis daaxloebiT 

amdenive raodenoba gaitaneba uxeSi foTlis (masala lao-Cas 

momzadebisTvis) mosavliT da nasxlavi masaliT. Yyoveli am elementis 

nakleboba niadagSi auaresebs mcenaris kvebis pirobebs da amcirebs Cais 

plantaciis mosavlianobas. Aazotiani, fosforiani da kaliumiani 

sasuqebi warmoadgenen Cais plantaciis niadagebSi sakvebi nivTierebebis 

maragis Sevsebis ZiriTad wyaros. 
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 Cais plantaciebSi sasuqebis efeqturobis Seswavla dawyebuli iyo 

azotze, fosforze da kaliumze Cais buCqis moTxovnilebis gamosavlenad 

dayenebuli cdebiT. cdebi tardeboda sxvadasxva tipis niadagebze da 

sxvadasxva asakis plantaciebSi. 

 sakveb elementebze Cais buCqis moTxovnilebis Sesaswavlad 

Catarebulma mindvris cdis Sedegebma uCvenes, rom ganoyierebis sistemaSi 

pirvel adgilze dgas azoti (cxrili 1). 

cxrili 1 

 

calkeuli elementebis gavlena Cais plantaciis 

mosavlianobaze (kg/ha) 

m.b.gabisonias monacemebi; anaseuli, 1961 weli 

cdis 

variantebi 

Uusasuqo 

(sakon-

trolo) 

cdis variantebi 

K P N PK NK NP NPK 

mosavali, kg/ha  1306 1112 1245 2538 1622 2600 3872 3742 

mosavali, %-Si 100 85 95 194 124 199 296 287 

Mmartooden azotis gamoyeneba pirveli 7-8 wlis ganmavlobaSi 2-jer 

zrdis Cais foTlis mosavlianobas, romelic 2500-2600 kilograms aRwevs 

heqtarze. Mmagram, Semdgom wlebSi aRiniSneba azotis efeqtianobis kleba, 

rac sxva sakvebi elementebis naklebobiT aris gamowveuli.  

 Mmartooden kaliumis da fosforis Setanas (azotis gareSe) efeqti 

ar moucia. Aazotiani sasuqebis fonze niadagSi fosforiani sasuqebis 

Setana TiTqmis samjer zrdida foTlis mosavals usasuqo variantTan 

SedarebiT. Kkaliumis efeqtianoba Cveulebriv mJRavndeba  mxolod 10-15 

wlis da ufro xandazmul Cais plantaciaSi (azotiani da fosforiani 

sasuqebis sistematuri Setanis fonze), rac aixsneba Cais kulturisaTvis 

wiTelmiwebis aTvisebis dasawyisSi mcenarisaTvis misawvdomi kaliumis 

sakmarisi raodenobis arsebobiT niadagSi. 

 Cais plantaciis mosavlianobis amaRlebis saqmeSi mniSvnelovani 

RonisZiebaa fosforiani sasuqebis gamoyeneba. Cais plantaciebis 

ganoyierebis sakiTxebis Seswavlis pirvel periodSi dayenebuli iyo 

cdebi fosforiani sasuqebis sxvadasxva dozebisa da formebis 
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efeqturobis dasadgenad. imis gamo, rom axlad aTvisebul, SedarebiT 

nayofier niadagebSi, romlebsac iTvisebdnen im periodSi Cais 

kulturisaTvis, moZravi fosforis Semcveloba sakmarisi iyo, da rac 

mTavaria, fosforiani sasuqebis optimaluri dozebi jer kidev ar iyo 

mecnierulad dasabuTebuli – fosforiani sasuqebis mcire dozebisagan 

efeqti dabali iyo. 

 SemdgomSi, g.n.uruSaZis (1942; 1949; 1951; 1953; 1954)), i.d.gamyreliZis 

(1942, 1961), v.v.iosavas (1966), f.s.duRaSvilis (1955,1958), o.g.onianis (1961, 1962, 

1964, 1966, 1967, 1968, 1974), o.g.onianis, T.e.burWulaZis, g.n.margvelaSvilis 

(1976) da sxva mkvlevarTa mravalwliani muSaobis Sedegad dadgenili iyo 

ara marto fosforiani sasuqebis efeqtianoba, aramed, agreTve 

damuSavebuli iyo sxva sakvanZo sakiTxebi, iseTi rogoricaa sasuqebis 

racionaluri dozebi, moqmedebis xangrZlivoba, ganmeorebiTi Setanis 

sixSire da a.S.;                                                                                      

                                                                cxrili 2 

  

superfosfatis sxvadasxva dozebis efeqturoba Cais plantaciaSi. 

(30 wlis saSualo) 

uruSaZe, oniani, burWulaZis monacemebi. 

(oniani 1964) 

 

fosforis dozebis 

Semdegqmedebis 

variantebi 

N300K100-is fonze* 

subtropikuli 

eweri niadagi 
wiTelmiwa niadagi 

c/ha % c/ha % 

mosavlis mate-

ba 1 kg fosfo-

risagan, kg-Si; 

usasuqo-

sakontrolo 
17,7 44 20,7 54 - 

foni 40,5 100 36,0 100 - 

P 120 49,4 122 42,1 117 39 

P 240 54,5 127 58,7 163 44 

P 480 53,7 133 75,6 209 39 

P 960 55,2 136 76,8 213 20 



 9 

 fosforis dozebi Setanili iyo 3-jer – 1933, 1934 da 1935 wlebSi. 

 wiTelmiwa niadagis pirobebSi, cdis mimdinareobis xangrZlivobis 

mixedviT fosforiani sasuqebis sxvadasxva formebis efeqtianoba Cais 

plantaciaSi gansxvavebuli iyo.  1933 wlidan Catarebuli gamokvlevebiT 

dadgenili iyo, rom fosforiani sasuqis sami ZiriTadi formidan  

(martivi superfosfati, fosforitis fqvili da Tomaswida) axalgazrda 

Cais plantaciebSi, axlad aTvisebul nakveTebze, pirveli 5-6 wlis 

ganmavlobaSi superfosfatis gamoyeneba iZleoda saukeTeso Sedegebs 

(g.n.uruSaZe, 1942). Ffiziologiurad mJave sasuqebis sistematuri (12-15 

welze metxans) gamoyenebisas niadagi Zlier mJavdeba da aseT niadagebze 

did efeqts iZleva fosforitis fqvili (o.g.oniani, 1964). 

 Ffosforiani sasuqebiT xangrZlivad ganoyierebul Cais plantaciis 

tipur wiTelmiwa niadagze (anaseuli) fosforiani sasuqebis sxvadasxva 

formebis efeqturobaze Catarebuli mindvris cdis Sedegebi miuTiTeben 

fosforitis fqvilis aSkara upiratesobaze superfosfatTan da 

TomaswidasTan SedarebiT (cxrili 4). xarisxiani Cais foTlis mosavlis 

mateba fosforitis fqvilisagan superfosfatTan SedarebiT, wlebis 

mixedviT 300-dan 800 kg/ha-mde meryeobs, xolo TomaswidasTan SedarebiT - 

- 500-dan 1000 kg-mde. rogorc cxrilidan Cans, Setanili fosfatebis 

yvela formis SemTxvevaSi Cais foTlis mosavali mniSvnelovnad 

izrdeboda, xolo, ukanaskneli 4 wlis ganmavlobaSi igi TiTqmis samjer 

gaizarda.  Tomaswidis SedarebiT dabali efeqturoba, fosfatebis sxva 

formebTan SedarebiT, SesaZloa dakavSirebuli iyos masSi kalciumis 

maRal SemcvelobasTan. 

 unda aRiniSnos, rom Cais foTlis mosavlis amaRlebis garda, 

fosforitis fqvili dadebiT gavlenas axdens niadagSi fosforis 

moZravi SenaerTebis dagrovebaze da niadagis mJavianobis ramdenadme 

Semcirebaze. rac Seexeba Tomaswidas, es sasuqi ramdenadme aneitralebs 

niadagis mJavianobis nawils, magram Tavisi efeqturobiT CamorCeba 

fosforiani sasuqebis zemoT miTiTebul formebs. 

  swavlobda ra fosforiani sasuqebis axal formebs, S.a.futkaraZis 

(1963, 1972) mier gamovlenilia ftormocilebuli fosfatis da 

fosfatwidis garkveuli upiratesoba martiv superfosfatTan SedarebiT. 
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aRniSnuli formis sasuqebidan fosfori niadagSi STainTqmeba naklebi 

xarisxiT, ufro meti raodenobiT aris SesaTvisebel formaSi da ufro 

srulad gamoiyeneba mcenaris mier. 

 Cais plantaciebSi superfosfatis periodulad Setanis 

efeqturobis SeswavlisaTvis Catarebulia mravalricxovani gamokvlevebi, 

romlebmac uCvenes, rom fosforis gadidebuli dozebis erTdrouli 

Setana or welSi erTxel (ormagi doza), 4 welSi erTxel (oTxmagi doza) 

da 8 welSi erTxel (rvamagi doza) iseTive efeqts iZleva, rogorc erTi 

agroteqnikuri dozis – P 120 kg/ha yovelwliuri Setana.   

A amitom, fosforiani sasuqebis maRali dozebis 4-8 weliwadSi 

erTxel Setana, maRal mosavlian, Sekrul Cais plantaciebSi, romlebic 

ar saWiroeben niadagis yovelwliur sazamTro damuSavebas, unda 

ganvixiloT, rogorc ufro racionaluri da rentabeluri agroteqnikuri 

RonisZieba, ramdenadac, aseTi perioduli Setanisas gamoricxulia Cais 

fesvTa sistemis yovelwliuri dazianeba da yovelwliuri SromiTi 

danaxarjebi fosforiani sasuqebis Setanaze. 

      g.l.gamyreliZe, l.v.nemsiwveriZe, u.b.axvledianis (1976) dakvirvebebiT 

imereTis gaewrebul-yviTelmiwa niadagze Cais plantaciaSi gansakuTrebiT 

maRal efeqturia fosforiani sasuqebis maRali dozebis - P 200;  P 400 da        

P 800 kg/ha (ormagi; oTxmagi da rvamagi dozis, Sesabamisad or welSi, oTx 

welSi da rva welSi erTxel SetaniT) erTdroulad Setana da maTi 

datoveba Semdegqmedebaze. 

 rogorc zemoT iyo aRniSnuli, azotisa da fosforis efeqtianoba 

mniSvnelovan wilad mJRavndeba Cais plantaciis jer kidev sruli asakis 

miRwevamde; sakveb elementebze moTxovnileba mkveTrad izrdeba Cais 

buCqis asakisa da mosavlianobis zrdasTan erTad. kaliumis 

efeqturobasTan dakavSirebiT sxva movlenas aqvs adgili. 
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          1.2.  sakvlevi zonis niadagur-klimaturi pirobebi 

   

       dasavleT saqarTvelo, romelic Cais warmoebis ZiriTadi zonaa, 

xasiaTdeba teniani subtropikuli klimatiT, rac mTlianad 

ganpirobebulia misi geografiuli mdebareobiT. kavkasiis 

SavizRvispireTis tenian subtropikebSi SedarebiT Tbili zamTari da 

grili zafxulia. maRali mTebi, romlebic ekvrian zRvis sanapiros, 

erTis mxriv, icaven mas CrdiloeTis civi qarebis zegavlenisgan da 

meores mxriv, warmoadgenen zRudes zRvidan monaberi qarebisTvis, 

romlebsac moaqvT siTbo da teni. 

zRvisa da mTebis zegavleniT aixsneba naleqebis siuxve, haeris 

maRali tenianoba da aRniSnuli ganedisaTvis haeris SedarebiT maRali 

temperatura wlis civ periodSi. 

 qobuleTis raionis daba CaqvSi wiTwlmiwa niadagebis gavrcelebis 

teritoriaze klimati m.o.korZaxias (1961) sqemis mixedviT Tbili, Zlier 

teniani subtropikuli profilisaa. 

2004-2006 wlebis zogierTi meteorologiuri monacemebi Caqvis 

meteorologiuri sadguris dakvirvebebis mixedviT motanilia me-12 da me-

13 cxrilebSi. 

haeris saSualo wliuri temperatura mravalwliuri monacemebis 

mixedviT Seadgens 140 C, xolo dakvirvebis wlebSi – 2004-2005-2006 wlebSi 

Sesabamisad Seadgina 14,1; 14,0 da 14,20 C. yvelaze dabali temperatura +50C  

aRiniSna 2004 wlis ianvarSi; maqsimaluri temperatura +22,50C  2006 wlis 

ivlisSi. 

kvlevis Catarebis calkeul wlebSi meteorologiuri monacemebi 

gansxvavebulia. Ggansxvavebulia isini naleqebis raodenobisa da 

ganawilebis, temperaturis da haeris SefardebiTi tenianobis mixedviT. 

aRiniSna naleqebis araTanabari ganawileba wlis droebis mixedviT.  

cdis Catarebis periodSi nakleb  naleqiani iyo 2005 weli (2427 mm). 

naleqebis minimaluri raodenoba aRiniSna aprilis, maisis da ivnisis 

TveebSi. Sesabamisad – 88;  52 da 99 mm; am TveebSi aRiniSna saSualo 

maCveneblebTan SedarebiT haeris maRali temperaturebi, Sesabamisad – 

12,2; 16,9 da 19,90 C; 
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2004 wels mosulma naleqebma Seadgina 2834 mm;  2005 welTan 

SedarebiT naleqebi 407 mm-iT meti aRiniSna. Nnaleqebis maqsimumi movida 

oqtomberSi da Seadgina 532 mm; maisSi, ivnisSi da ivlisSi mosuli 

naleqebi aRemateboda saSualo mravawliur maCveneblebs. Aam Tveebis 

haeris saSualo temperaturebi (16,4;  19,9  da 22,50 C) miaxloebuli iyo 

saSualo mravalwliur maCveneblebTan. 

2006 weli gamodga uxvnaleqiani. Naleqebis wliurma jamma Seadgina 

3159 mm; kargad iyo igi ganawilebuli savegetacio periodSi Tveebis 

mixedviT. martSi, aprilSi, maisSi, ivnisSi da ivlisSi mosulma naleqebma 

Sesabamisad Seadgines 200; 120;  144;  221  da  222 mm, maSasadame, 

gadaaWarbes am Tveebis mravalwliur saSualo maCveneblebs, ramac 

dadebiTad imoqmeda niadagSi tenis dagrovebis balansze, Cais buCqis 

vegetaciaze da saboloo jamSi mosavlis doneze. aRniSnul TveebSi 

haeris SefardebiTma tenianobam Sesabamisad Seadgina – 79; 80; 81; 80 da 

81%. 
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cxrili 3 

 

meteorologiuri monacemebi mindvris cdis Catarebis periodSi 

(Caqvi) 

 

Tveebi 

Hhaeris saSualo Tviuri 

temperatura ( C
0 
) 

Nnaleqebis raodenoba, mm 

saSualo 

mraval-

wliuri 

wlebi saSualo 

mraval-

wliuri 

wlebi 

2004 2005 2006 2004 2005 2006 

ianvari 6,0 5,0 5,7 6,9 246 191 121 183 

Tebervali 6,1 6,8 6,2 6,1 165 102 217 145 

marti 8,5 8,7 8,6 8,6 156 112 127 200 

aprili 11,8 12,0 12,2 13,1 134 77 88 120 

maisi 16,2 16,4 16,9 16,8 103 140 52 144 

ivnisi 19,7 19,9 19,9 20,0 188 261 99 221 

ivlisi 22,3 22,5 21,8 22,5 165 236 244 222 

agvisto 22,1 22,3 21,7 22,2 208 173 176 272 

seqtemberi 19,3 19,5 19,4 19,2 287 357 411 362 

oqtomberi 15,9 16,2 16,0 15,8 264 532 284 481 

noemberi 11,7 12,0 11,5 11,6 251 328 394 456 

dekemberi 8,0 7,9 8,2 8,1 242 325 214 353 

saSualo 

wliuri 
14,0 14,1 14,0 14,2 2409 2834 2427 3159 
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  cxrili 4 

 

 

meteorologiuri monacemebi mindvris cdis Catarebis periodSi 

(Caqvi) 

 

 

  Tveebi 

Hhaeris SefardebiTi tenianoba, % 

saSualo 

mraval-

wliuri 

wlebi 

2004 2005 2006 

ianvari 74 75 74 76 

Tebervali 76 77 75 75 

marti 78 77 76 79 

aprili 78 79 77 80 

maisi 81 80 81 81 

ivnisi 79 80 78 80 

ivlisi 80 81 80 81 

agvisto 81 81 80 80 

seqtemberi 81 80 81 81 

oqtomberi 80 81 80 81 

noemberi 78 79 77 79 

dekemberi 73 74 75 75 

saSualo 

wliuri 
78 79 78 79 

    saerTo jamSi, mindvris cdis Catarebis wlebSi, savegetacio periodis 

agrometeorologiuri pirobebi calkeuli wlebis mixedviT Cais buCqis 

zrda-ganviTarebisaTvis xelsayreli iyo. gvinda avRniSnoT, rom maRali 

agroteqnikisa da xelsayreli meteorologiuri pirobebis fonze 2006 

wels wina wlebTan SedarebiT miRebuli iyo Cais mwvane foTlis maRali 

mosavali. 

 dasavleT saqarTvelos teniani subtropikebis niadagebis Seswavla 

didi xnis winaT daiwyo. Aam SemTxvevaSi aucilebelia vaxsenoT iseTi 

mkvlevarebi rogoricaa – a.n.krasnovi (1893); v.v.dokuCaevi (1900);  
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b.b.polinovi (1956);  k.d.glinka (1903);  s.a.zaxarovi (1928);  d.n.gedevaniSvili 

(1936);  m.n.sabaSvili ( 1936; 1954; 1965);  m.k.daraselia (1949);  v.m.fridlandi 

(1967);  s.zoni (1974);  d.doliZe (1969); S.falavandiSvili (1985; 1987;  1993); 

a.romaSkeviCi (1974);  g.talaxaZe da sxv (1983); 

 teniani subtropikuli niadaguri zonis saerTo farTobi naxevar 

milion heqtars aRemateba (546 000 ha – 7,9%); mis safarSi yvelaze didi 

adgili uWiravs yviTelmiwa,  yviTelmiwa-ewer da yviTelmiwa-ewerlebian 

niadagebs – 2,6% (180 000 ha), Semdeg adgilzea wiTelmiwa, wiTelmiwa-

gaewrebuli da wiTelmiwa gaewrebullebiani niadagebi – 2,4% (165 000 ha ); 

 miuxedavad imisa, rom dasavleT saqarTvelos wiTelmiwebis 

Seswavlas didi xnis istoria aqvs da gamokvlevebis didZali masalaa 

dagrovili, genezisisa da klsifikaciis sakiTxebi dReisaTvis jer kidev 

sabolood dadgenili ar aris. s.zaxarovs (1928), d.gedevaniSvils (1936), 

m.sabaSvils (1954) da sxva avtorebs dajgufeba – klasifikaciisaTvis am 

niadagebis ganviTareba-stadiurobasTan erTad gamoyenebuli aqvT 

dedaqanis, Camorecxvis, meqanikuri Sedgenilobis, kulturuli 

mdgomareobisa da sxva maCveneblebi. 

 Aam niadagebis mravalricxovani meqanikuri analizis monacemebidan Cans, 

rom wiTelmiwa niadagebi mZime Tixnari, Tixa da mZime Tixa-meqanikuri 

SedgenilobiT xasiaTdeba. <0,01 mm fraqciis raodenoba – 65 %-ia; 

mikronuli fraqciis Semcveloba 40%-s da mets aRwevs da  fizikuri 

Tixis raodenobis naxevars da mets Seadgens (niadaguri megzuri, 1974). 

wiTelmiwa niadagebi xasiaTdebian erTnaxevari Jangeulebis maRali 

SemcvelobiT (30-50%), dabali STanTqmis tevadobiT (8-20 mg.eqv.100 g 

niadagze), STanTqmuli fuZeebis siRaribiT (4-6 mg.eqv.100 g niadagze); 

maRali mJavianobiT (pH – marilis suspenziaSi 4-4,5). 

wiTelmiwa niadagSi humusis Semcveloba horizontebis mixedviT 

mkveTrad icvleba. Aase magaliTad, Tuki 0-15 sm horizontSi humusis 

Semcveloba 3,9-dan 10,75%-mde aRwevs, qveda 15-30 sm horizontSi  igi 

mkveTrad ecema (0,9-6,1%). Ffosforis mJava am niadagebSi warmodgenilia 

Zneladxsnadi da mcenarisaTvis naklebad SesaTvisebeli SenaerTebiT. 

saerTo kaliumis Semcveloba aRniSnul niadagebSi 5-10-jer ufro 

maRalia, vidre fosforis (0,55-0,99%), amitom, kaliumiani sasuqebis 
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efeqtianoba Cais plantaciis gaSenebidan mxolod 10-15 wlis Semdeg 

mJRavndeba. 

wiTelmiwa niadagebis zeda horizontSi humusisa da azotis sakmaod 

maRali Semcvelobis miuxedavad, Cais mcenare azotiT met-naklebad 

uzrunvelyofilia yamiris aTvisebidan pirveli 2-3 wlis ganmavlobaSi, 

Semdgom wlebSi SeiniSneba azotis mkveTrad gamoxatuli ukmarisoba, rac 

aRniSnuli niadagebis humusis Taviseburi qimiuri SedgenilobiT aixsneba. 

v.i.tiurinis (1949), m.n.kononovas(1963), m.l.bziavas(1949) gamokvlevebiT 

dasabuTebulia, rom wiTelmiwa niadagebis humusSi, nayofierebisaTvis 

ufro Zvirfasi huminis mJavebis Semcveloba mniSvnelovnad naklebia, 

naklebad Zvirfas fulvomJavebTan (krenisa da apokrenis mJavebi) da 

arahidrolizebul naSTTan SedarebiT. 

wiTelmiwa niadagebis humusis dabali xarisxobrivi maCveneblebi 

ganpirobebulia niadagwarmoqmnis Taviseburi pirobebiT. maRali 

temperaturisa da uxvi naleqebis moqmedebis Sedegad, TiTqmis mTeli 

wlis ganmavlobaSi mimdinareobs niadagis organuli nivTierebebis 

intensiuri daSla. Aatmosferuli naleqebis siuxve (2-2,5 aTasi mm 

weliwadSi) ganapirobebs adviladxsnadi organuli da mineraluri 

SenaerTebis intensiur gamorecxvas. 
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      1.3. sacdeli nakveTis niadagi, misi agroqimiuri daxasiaTeba 

(sawyisi niadagi da sasuqebis Setanis Semdeg) 

       

   sacdeli nakveTis niadagis agroqimiuri daxasiaTebis mizniT, nakveTis 

agegmvis Semdeg, sasuqebis Setanis win, mindvris cdis variantebis 

mixedviT aRebuli iqna niadagis Sereuli nimuSebi. Yyovel variantze, Cais 

rigTaSorisebSi 12 wertilze, sam siRrmeze (0-15; 15-30; 30-45 sm). 

Catarebuli analizis Sedegebi motanilia me-5 cxrilSi. 

 rogorc me-5 cxrilSi motanili monacemebidan Cans, sacdeli 

nakveTis niadagi xasiaTdeba humusis da saerTo azotis saSualo 

SemcvelobiT. Hhumusis Semcveloba sacdeli nakveTis niadagis 0-15 sm 

fenaSi 6,2–6,3% Seadgens, xolo, saerTo azotis – 0,31-0,32%; niadagis 

siRrmeSi maTi Semcveloba iklebs. humusisa da saerTo azotis 

Semcvelobis mixedviT variantebs Soris mkveTri sxvaoba ar SeimCneva.  

 saerTo fosforis Semcveloba maRalia da niadagis 0-15 sm fenaSi – 

0,15-0,16% Seadgens. moZravi fosforis Semcveloba dabalia da niadagis 

igive fenaSi 10,5 mg-s ar aWarbebs 100 g niadagze. siRrmeSi misi raodenoba 

TandaTan iklebs. 

 sakvlevi niadagi xasiaTdeba saerTo kaliumis maRali da gacvliTi 

kaliumis dabali SemcvelobiT. saerTo kaliumis raodenoba 0,91-0.92%-s 

Seadgens. gacvliTi kaliumi 12-15 mg/100 g  farglebSi meryeobs. maTi 

raodenoba siRrmeSi iklebs. rogorc Catarebulma agroqimiurma 

gamokvlevebma gviCvenes, sakvlevi niadagi xasiaTdeba STanTqmuli 

fuZeebis dabali SemcvelobiT da maRali   gacvliTi   mJavianobiT,  

romelic  ganpirobebulia moZravi aluminis didi raodenobiT 

SemcvelobiT. Ees normaluri pirobebia CaisTvis, magram moZravi alumini 

yuradRebas imsaxurebs im TvalsazrisiTac, rom wiTelmiwa niadagSi is 

SeiZleba iyos rogorc niadagSi arsebuli, ise sasuqis saxiT Setanili 

fosfatebis erT-erTi fiqsatori.  
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cxrili 5 

 

 

sacdeli nakveTis niadagis agroqimiuri daxasiaTeba mindvris cdis dayenebamde. 

Caqvi; wiTelmiwa; Cais plantacia; 2004 weli 

 

varianti nimuSis 

aRebis 

siRrme, 

sm; 

pH, 

(KCl) 

humu-

si,% 

mJavianoba, 

mg.eqv.100 g 

niadagze 

STanTqmuli 

fuZeebi,Mmg,eqv. 

100 g niadagze 

saerTo,% 
 

mg. 100 g niadagze 

gacv- 

liTi 

hidro- 

lizuri 
Ca MMg jami N P K 

hidro- 

lizuri 

N 

moZ-

ravi 

P2O5 

gac-

vliTi 

K2O 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Uusasuqo- 

sakontrolo 

0-15 3,6 6,2 7,8 15,7 3,1 1,3 4,4 0,32 0,15 0,91 5,8 8,5 13,5 

15-30 3,6 4,5 8,0 12,3 2,8 1,1 3,9 0,22 0,09 0,90 3,2 6,5 11,8 

30-45 3,7 3,4 8,2 11,0 2,3 0,9 3,2 0,16 0,06 0,89 1,8 2,5 9,5 

N300K100- 

foni 

0-15 3,6 6,3 8,0 18,0 2,6 1,4 4,0 0,32 0,16 0,91 6,2 10,2 14,0 

15-30 3,6 4,6 8,5 16,2 2,6 1,0 3,6 0,22 0,11 0,90 3,6 6,7 11,2 

30-45 3,7 3,5 8,2 13,3 2,2 0,8 3,0 0,16 0,07 0,89 1,8 2,4 9,4 

NK+P60 0-15 3,7 6,2 8,4 16,2 3,0 1,3 4,3 0,31 0,15 0,92 5,7 9,5 13,8 

15-30 3,7 4,7 8,7 12,5 2,6 1,1 3,7 0,21 0,10 0,91 3,3 6,3 11,0 
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30-45 3,8 3,3 8,8 11,4 2,2 0,9 3,1 0,17 0,06 0,90 1,7 2,5 9,9 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

NK+P120 0-15 3,6 6,3 8,2 18,5 3,0 1,5 4,5 0,32 0,16 0,91 6,0 8,2 12,0 

15-30 3,6 4,5 8,3 16,8 2,6 1,2 3,8 0,22 0,09 0,90 3,5 6,5 8,8 

30-45 3,7 3,4 8,6 13,5 2,4 0,8 3,2 0,16 0,06 0,89 1,8 2,4 6,2 

NK+P180 0-15 3,7 6,3 7,8 17,7 2,9 1,4 4,3 0,31 0,15 0,92 5,8 10,5 14,5 

15-30 3,7 4,4 8,0 15,0 2,5 1,1 3,6 0,21 0,10 0,91 3,4 6,4 11,2 

30-45 3,8 3,6 8,5 12,9 2,5 0,8 3,3 0,16 0,07 0,90 1,9 2,5 9,1 

NK+P240 0-15 3,7 6,3 8,1 19,0 3,1 1,3 4,4 0,32 0,16 0,91 6,0 8,1 15,0 

15-30 3,7 4,4 8,3 15,5 2,5 1,2 3,7 0,21 0,11 0,91 3,4 6,3 11,0 

30-45 3,8 3,5 8,5 13,0 2,5 0,9 3,4 0,16 0,06 0,90 1,8 2,5 9,0 

NK+P360 

3 welSi 

erTxel 

0-15 3,7 6,2 8,1 18,9 3,1 1,3 4,4 0,31 0,15 0,91 6,0 9,0 15,0 

15-30 3,7 4,6 8,2 15,4 2,5 1,2 3,7 0,21 0,10 0,91 3,5 6,5 11,1 

30-45 3,8 3,5 8,6 12,9 2,5 0,9 3,4 0,16 0,07 0,90 1,4 2,5 8,0 

NK+P540 

3 welSi 

erTxel 

0-15 3,6 6,2 8,2 18,6 3,0 1,5 4,5 0,31 0,15 0,90 6,2 9,5 14,2 

15-30 3,7 4,5 8,4 14,8 2,3 1,3 3,6 0,21 0,10 0,90 3,6 6,4 11,3 

30-45 3,7 3,6 8,7 13,2 2,4 0,8 3,2 0,16 0,07 0,89 1,5 2,4 7,0 
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M me-5 cxrilidan Cans, rom niadagis aris reaqcia mJavea; pH    KCl-is 

suspenziaSi 3,6-3,7-ia, rac Cais mcenaris normaluri zrda-

ganviTarebisTvis  savsebiT normaluri da Sesaferisia.  

    rogorc zemoT iyo aRniSnuli, mindvris cdis dayenebidan sami wlis 

ganmavlobaSi (2004-2006 w.w.) variantebis mixedviT niadagSi Setanili iyo 

azoti (N) – 900 kg/ha; kaliumi (K2O) – 300 kg/ha, xolo fosfori (P2O5) 

variantebis mixedviT 180-720 kg/ha (wlebis mixedviT Setanili sasuqebis 

Sesaxeb monacemebi motanilia me-14 cxrilSi). Mmotanili monacemebidan 

Cans, rom cdis Catarebis periodSi niadagSi Setanilia didi raodenobiT 

azotiani, fosforiani da kaliumiani sasuqebi. Setanili mineraluri 

sasuqebis niadagis agroqimiur maCveneblebze gavlenis dasadgenad, 2006 

wlis Semodgomaze, Cais buCqis vegetaciis dasrulebisas, zemoT aRwerili 

meTodikis mixedviT, mindvris cdis variantebis mixedviT aRebuli iqna 

niadagis nimuSebi, romlebSic Catarda saTanado agroqimiuri analizebi. 

Sedegebi motanilia me-6 cxrilSi. 

Mme-6 cxrilSi motanili monacemebidan Cans, rom azotiani, 

fosforiani da kaliumiani sasuqebis Setanis Sedegad, cdis variantebis 

mixedviT SeimCneva niadagis agroqimiuri maCveneblebis zogierTi 

cvlilebebi.Aar Secvlila aseve saerTo azotis Semcveloba, niadagis 

mJavianobis maCveneblebi da STanTqmuli fuZeebis jami. 

Mme-6 cxrilidan Cans, rom sakvlev niadagSi, sakontrolo 

variantTan SedarebiT gaizarda hidrolizuri azotisa da gacvliTi 

kaliumis Semcveloba. Aase, magaliTad, Tuki usasuqo variantze gacvliTi 

kaliumis Semcveloba 13 mg-ia 100 g niadagze, danarCen variantebze  K2O 

raodenoba tolia – 17,2-18,5 mg/100 g niadagze; hidrolizuri azotis 

Semcveloba usasuqo variantze Seadgens 5,0 mg 100 g niadagze, danarCen 

variantebze ki 12,0-13,5 mg/100 g niadagze; 

M 
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cxrili 6 

 

 

sacdeli nakveTis niadagis agroqimiuri daxasiaTeba mindvris cdis dayenebidan 3 wlis Semdeg; 

Caqvi; wiTelmiwa; Cais plantacia; 2006 weli 

 

varianti nimuSis 

aRebis 

siRrme, 

sm; 

pH, 

(KCl) 

humu-

si,% 

mJavianoba, 

mg.eqv.100 g 

niadagze 

STanTqmuli 

fuZeebi,Mmg,eqv. 

100 g niadagze 

saerTo,% 
 

mg. 100 g niadagze 

gacv- 

liTi 

hidro- 

lizuri 
Ca MMg jami N P K 

hidro- 

lizuri 

N 

moZ-

ravi 

P2O5 

gac-

vliTi 

K2O 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Uusasuqo- 

sakontrolo 

0-15 3,6 6,2 7,7 15,5 3,2 1,3 4,5 0,32 0,15 0,91 5,0 8,2 13,0 

15-30 3,7 4,4 8,0 12,2 2,8 1,2 4,0 0,21 0,08 0,90 3,0 6,2 11,0 

30-45 3,7 3,4 8,0 11,1 2,4 1,0 3,4 0,16 0,06 0,89 1,7 2,5 9,4 

N300K100- 

foni 

0-15 3,5 6,3 8,2 18,2 2,9 1,4 4,3 0,32 0,15 0,92   12,0 8,9 17,2 

15-30 3,5 4,7 8,6 16,3 2,6 1,0 3,6 0,22 0,11 0,91 6,5 6,3 13,2 

30-45 3,7 3,4 8,2 13,0 2,3 0,9 3,2 0,16 0,07 0,89 2,0 2,4 9,5 

NK+P60 0-15 3,6 6,3 8,5 16,4 3,3 1,3 4,6 0,30 0,16 0,92 12,0 15,5 18,0 

15-30 3,6 4,7 8,7 12,6 2,7 1,1 3,8 0,22 0,10 0,91 6,1 8,0 13,3 
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30-45 3,7 3,4 8,8 11,5 2,2 1,0 3,2 0,17 0,06 0,90 2,0 2,7 10,0 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

NK+P120 0-15 3,7 6,5 8,3 18,7 3,0 1,5 4,5 0,32 0,16 0,92 12,8 18,0 17,6 

15-30 3,6 4,6 8,4 16,8 2,7 1,1 3,8 0,23 0,10 0,91 6,0 10,5 13,0 

30-45 3,6 3,4 8,6 13,5 2,4 0,7 3,1 0,16 0,06 0,89 2,0 3,3 8,3 

NK+P180 0-15 3,6 6,5 8,0 17,8 3,1 1,3 4,4 0,32 0,15 0,92 13,0 22,1 18,5 

15-30 3,7 4,5 8,2 15,0 2,6 1,2 3,8 0,22 0,10 0,91 5,8 12,8 13,4 

30-45 3,7 3,6 8,5 13,1 2,5 0,9 3,4 0,16 0,07 0,90 1,9 4,0 9,0 

NK+P240 0-15 3,6 6,5 8,3 19,4 3,1 1,3 4,4 0,32 0,16 0,92 13,0 23,4 18,5 

15-30 3,6 4,5 8,3 15,5 2,6 1,2 3,8 0,21 0,11 0,91 6,5 13,5 13,5 

30-45 3,7 3,6 8,5 13,0 2,5 0,9 3,4 0,16 0,06 0,90 1,8 4,5 9,0 

NK+P360 

3 welSi 

erTxel 

0-15 3,7 6,4 8,3 19,4 3,2 1,3 4,5 0,31 0,16 0,91 13,5 17,3 18,1 

15-30 3,7 4,7 8,3 15,4 2,6 1,2 3,8 0,21 0,10 0,91 6,4 10,0 13,3 

30-45 3,8 3,5 8,5 13,2 2,5 0,6 3,1 0,16 0,07 0,90 1,8 3,0 9,0 

NK+P540 

3 welSi 

erTxel 

0-15 3,6 6,4 8,3 18,8 3,2 1,4 4,6 0,31 0,16 0,91 13,0 18,2 18,3 

15-30 3,7 4,5 8,4 14,9 2,4 1,4 3,8 0,21 0,11 0,90 6,5 11,8 13,4 

30-45 3,6 3,6 8,7 13,2 2,4 0,8 3,2 0,16 0,07 0,89 1,8 3,5 9,1 
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mkveTrad gansxvavdebian erTmaneTisagan variantebi moZravi 

fosforis Semcvelobis mixedviT. superfosfatis dozebis gazrdasTan 

erTad kanonzomierad izrdeba moZravi fosforis Semcveloba niadagSi. 

ase, magaliTad, usasuqo variantze misi Semcveloba siRrmeebis mixedviT 

Seadgens – 8,2-6,2-2,5 mg 100 g niadagze, xolo, NK+P 240 kg/ha variantze 

maqsimums aRwevs da Sesabamisad Seadgens – 23,4-13,5-4,5 mg/100 g niadagze; 

amrigad, aRniSnul variantze moZravi fosforis Semcveloba niadagis 

zeda fenaSi mniSvnelovnad gaizarda, magram miRebuli indeqsebis 

mixedviT kvlav dabal uzrunvelyofilia am sakvebi elementis 

SemcvelobiT da aucilebelia fosforiani sasuqebis Setana. 

me-6 cxrilis monacemebis ganxilvisas, yuradRebas imsaxurebs is 

faqti, rom variantebi – NK+P180 da NK+P540,  romlebzec 2006 wlisaTvis   

Setanilia P2O5- is Tanabari raodenoba, mkveTrad gansxvavdebian 

erTmaneTisagan moZravi fosforis Semcvelobis mixedviT. Aase, magaliTad, 

variantze NK+P180,  niadagis 0-15 sm fenaSi  P2O5- is Semcveloba Seadgens 

22,1 mg, xolo, NK+P540  variantze 18,2 mg/100 g niadagze.  

aRniSnuli movlena imiT aixsneba, rom variantze NK+P540 kg/ha, 

fosforis mTliani raodenoba Setanilia erTjerad (sami wlis win) da 

datovebulia Semdegqmedebaze. Aam variantze Setanili xsnadi fosfatebi 

ukve gadasulia Zneladxsnad, naklebad moZrav formaSi. xolo, variantze  

NK+P180 kg/ha fosforiani sasuqebi Seitaneboda yovelwliurad. Aam 

variantze - 180kg/ha fosfori axlad Setanilia (2006 w.). igi ufro 

moZravi, ufro xsnadia da jer kidev ar aris gadasuli Zneladxsnad da 

Znelad misawvdom formaSi.   
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Tavi II   eqsperimentuli nawili 

2.1.  kvlevis Catarebis meTodika 

 

niadagSi Setanili sasuqebis fosforis gardaqmnis bunebisa da 

meqanizmis Sesaswavlad da Cais plantaciaSi fosforiani sasuqebis 

racionaluri dozebisa da Setanis wesebis dasadgenad, aWaraSi, 

subtropikul kulturaTa da mrewvelobis samecniero sawarmoo 

gaerTianeba Caqvis filialSi sacdel nakveTze tipiur wiTelmiwa 

niadagze dayenebuli iqna mindvris cda. 

Kkvlevis ZiriTad meTodad gamoyenebuli iyo stacionaruli 

mindvris cdis da laboratoriuli kvlevis meTodebi. 

Mmindvris cda dayenebuli iqna saerTod miRebuli meTodikiT 

(S.T.WaniSvili, 1973). Ggamokvlevebi Catarda 2004-2006 wlebSi. 

sacdel nakveTze Cais plantacia gaSenebulia gasuli saukunis 40-

ian wlebSi, jiSi ,,kolxida”. 

sacdeli nakveTis niadagi – tipuri wiTelmiwa, ganviTarebuli 

andezito-bazaltis gamofitvis qerqze, xasiaTdeba saSualo nayofierebiT. 

niadagis pirveladi damuSaveba Catarebulia plantaJis wesiT 45 sm 

siRrmeze. Pplantacia gaSenebulia Spaleruli wesiT. mwkrivTaSoris 

manZili 1,5 metri; buCqebs Soris - 0,35 metri. 

Mmindvris cdis dasayeneblad nakveTi dayofili iqna danayofebad; 

TiToeul danayofSi Sedioda 4 saaRricxvo da 2 damcveli rigi; or 

danayofs Soris manZili Seadgenda 3 metrs; danayofis sigrZe – 8 metrs; 

danayofis saerTo farTobi – 72 m2; saaRricxvo farTobi – 48 m2; 

damcveli farTobi – 24; 

 

Mmindvris cda Catarda Semdegi sqemiT: 

1. usasuqo (sakontrolo) 

2. N300K100 – foni 

3. NK + P60      yovelwliuri Setana. 

4. NK + P120    _________,,___________ 

5. NK + P180    _________,,___________ 

6. NK + P240    _________,,___________ 

7. NK + P360    3 welSi erTxel Setana. 



 25 

8. NK + P540    3 welSi erTxel Setana. 

cdis ganmeoreba iyo samjeradi; 

sami wlis ganmavlobaSi mindvris cdis variantebis mixedviT 

Setanili fosforiani sasuqebis raodenoba wlebis mixedviT 

warmodgenilia me-14 cxrilSi.                    
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2.2.  Ffosforis mineraluri formebi niadagSi da maTi 

transformacia fosforiani sasuqebis sxvadasxva doziT da 

wesiT gamoyenebis pirobebSi 

 

 sakvebi elementebis SenaerTebis Semcveloba da formebi asaxaven 

niadgwarmoqmnis procesis xasiaTs da SeiZleba gamoyenebul iqnes 

niadagis gakulturebis xarisxis diagnostikur maCveneblad. n.p.karpinskis 

(1970) azriT, niadagwarmoqmnasTan da gakulturebis xarisxTan yvelaze 

mWidro kavSiri aqvs fosfatebis saerTo raodenobas da misi SenaerTebis 

formebs. saerTo fosforis da misi sxvadasxva jgufisa da fraqciis 

ganawilebis maCveneblebi warmodgenas gvaZleven niadagis fosfatur 

reJimze adamianis sameurneo moqmedebis gavlenis Sesaxeb. 

 niadagSi fosforis sxvadsxva formebis gansazRvris 

laboratoriuli meTodebidan unda aRiniSnos dinis (1939), davTianis (1939) 

da Cirikovis (1939) meTodebi. 

niadagSi mineraluri fosfatebis gansazRvrisaTvis ufro 

gavrceleba hpova Cangisa da jeksonis (1957) meTodma. aRniSnuli meTodis 

arsi mdgomareobs sxvadasxva gamxsnelebiT niadagis erTi wonakis 

Tanmimdevrul damuSavebaSi, romelTagan TiToeuli niadagis mineraluri 

fosfatebis gansazRvrul fraqcias aZevebs. 

Yyofili sabWoTa kavSiris sivrceSi, Cangisa da jeksonis meTodi 

gamoiyeneba d.l.askinazi, ginzburgi, lebedevas (1963) modifikaciiT. 

SemdgomSi, ginzburgma da lebedevam (1971) SemogvTavazes niadagSi 

mineraluri fosforis gansazRvris ramdenadme gansxvavebuli varianti.  

ginzburg-lebedevas meTodi saSualebas iZleva gamoyofil iqnes 

kalciumis fosfatis sami fraqcia, gansxvavebulni fuZianobiT da 

kristalizaciis xarisxiT, anu xsnadobiT da mcenarisaTvis 

SesaTviseblobiT. 

g.n.margvelaSvili, n.o.kiknaZe (2009) saqarTvelos ZiriTadi tipis 

niadagebSi mineraluri fosfatebis fraqcionirebisaTvis rekomendacias 

aZleven Cangi-jeksonisa da ginzburg-lebedevas meTodebs. Cangi-jeksonis 

meTods dasavleT saqarTvelos mJave niadagebze, xolo, ginzburg-

lebedevas meTods rogorc dasavleT saqarTvelos mJave, ise aRmosavleT 

saqarTvelos karbonatul niadagebze. 
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saqarTvelos wiTelmiwa niadagebSi (anaseuli, ozurgeTi) 

fosfatebis fraqciuli Semadgenloba o.g.onianis (1966;1974;), o.g.oniani, 

T.e.burWulaZis, g.n.margvelaSvilis (1976) mier Seswavlili iyo Cangisa da 

jeksonis meTodiT.  Aavtorebi mividnen daskvnamde, rom wiTelmiwa 

niadagSi Setanili sasuqebis fosfatebi grovdeba aluminis fosfatebis 

formiT da droTa ganmavlobaSi TandaTan gadadian rkinis fosfatebSi, 

e.i. aRniSnul niadagebSi rkinis fosfatebi warmoadgenen fosforis 

gardaqmnis saboloo produqts. 

g.n.margvelaSvilis mier (1971), imereTis gaewrebul-yviTelmiwa 

niadagebSi fosforis mineraluri formebi gansazRvruli iqna Cangisa da 

jeksonis meTodiT. Ddadginda, rom gaewrebul-yviTelmiwa niadagebSi 

,,aqtiuri fosfatebi” warmodgenilia ZiriTadad erTnaxevari Jangeulebis 

fosfatebis saxiT. sakontrolo variantidan aRebul nimuSebSi (sasuqis 

Setanis gareSe), rkinisa da aluminis fosfatebi warmodgenili iyo 

Tanabari raodenobiT. xsnadi fosforiani sasuqebis Setanis Sedegad ki  

ZiriTadad aluminis fosfatebi warmoiqmneboda. 

n.o.kiknaZis (1991; 2003), mier dasavleT saqarTvelos Cais 

plantaciebis wiTelmiwa niadagebSi (anaseuli, ozurgeTi) fosforis 

mineraluri formebi Seswavlil iqna ginzburg-lebedevas meTodiT. 

dadgenil iqna, rom aRniSnul niadagebSi Warbobs erTnaxevari 

Jangeulebis fosfatebi, romlebic ,,aqtiuri” mineraluri fosfatebis 

mTeli jamis 70-80%-s Seadgenen.  Kkalciumis fosfatebi niadagSi 

warmodgenilia SedarebiT mcire raodenobiT da ar aWarbebs 20-30%. 

fosfatebis 55-wliani Semdegqmedebis variantebze, erTnaxevari 

Jangeulebis fosfatebidan Warbobs rkinis fosfatebi (46-55%).  55 wlis 

ganmavlobaSi fosforiani sasuqebis (superfosfati) sistematurad – P 120 

kg/ha doziT Setanisas, yvelaze didi raodenobiT grovdeba Al- is 

fosfatebi (48,5%). 

aWaris wiTelmiwa niadagSi fosforis mineraluri formebis 

gansazRvrisaTvis Cvens mier gamoyenebuli iyo Cangisa da jeksonis 

meTodi zogierTi cvlilebebiT, romelic Setanili iyo v.v.dokuCaevis sax. 

niadagmcodneobis institutis agroqimiis laboratoriis mier (ix. 

askinazi, ginzburgi da lebedeva, 1963). 



 28 

Uunda aRvniSnoT, rom aWaris wiTelmiwa niadagSi fosfatebis 

transformaciis Seswavlisas Cvens mier gamoyenebul iqna mxolod sami 

gamonawuri: 

1.  aluminis fosfatebis gamosaZeveblad niadagis wonaki damuSavda 

amoniumis ftoridis 0,5 n  xsnariT   pH=8,5; 

2. rkinis fosfatebis gamosaZeveblad niadagis igive wonaki 

damuSavda 0,1 n   NaOH –iT 1 saaTiani njRrevisa da Semdeg 24 saaTiani 

dayovnebis gziT.  

3.  kalciumis fosfatebis gamosaZeveblad niadagis igive wonaki 

damuSavda 0,5 n- is   H2SO4  xsnariT 1 saaTiani njRrevis gziT.   

aWaris wiTelmiwa niadagSi fosforis gardaqmnasTan dakavSirebiT 

gamokvlevebi Catarda niadagis nimuSebSi, romlebic aRebuli iyo Cais 

plantaciaSi superfosfatis sxvadasxva doziTa da wesiT Setanis 

efeqtianobis dasadgenad dayenebuli mindvris cdis danayofebidan. 

M mindvris cdis sqema da Catarebuli analizis Sedegebi 

warmodgenilia me-7 cxrilSi da pirvel diagramaze., romlebSic 

motanilia sxvadasxva fraqciebSi fosforis Semcvelobis absoluturi 

raodenobebi (P2O5 mg/100 g niadagze) da SefardebiTi maCveneblebi (%-Si 

gamoZevebuli mineraluri fosfatebis mTliani jamidan).   rogorc me-15 

cxrilidan da pirveli diagramidan Cans, sakvlev wiTelmiwa niadagSi, 

rogorc wesi,  Zalze  dabalia  kalciumis  fosfatebis Semcveloba. 

gansakuTrebiT dabalia igi usasuqo da fonis variantebze – Sesabamisad 

2,2 da 2,6 mg 100 g niadagze, anu ,,aqtiuri” fosfatebis mTliani jamis – 8-

9%; fosforiani sasuqebis  SetaniT aRiniSneba kalciumis fosfatebis 

raodenobis gazrda, Tumca am SemTxvevaSic maTi raodenoba cdis yvela 

variantze mniSvnelonad dabalia  Al-isa da Fe-is fosfatebTan SedarebiT. 

 Ddid interess iwvevs MmJave wiTelmiwa niadagSi  aluminisa da 

rkinis fosfatebis SefardebiTi Semcveloba. Mme-15 cxrilSi motanili 

monacemebidan Cans, rom fosforiani sasuqebis SetaniT izrdeba 

fosforis TiToeuli fraqciis raodenoba da maSasadame, Sesabamisad 

,,aqtiuri” fosfatebis jamic. Mmagram, TiToeuli fraqciis gamdidrebis 

xarisxi gansxvavebulia. Yyvelaze mkveTrad izrdeba aluminis fosfatebis 

fraqcia. Aaluminis fosfatebis raodenobis gazrdasTan erTad, imatebs 

rkinis fosfatebis raodenobac, magram maTi dagrovebis tempi dabalia 
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aluminis fosfatebTan SedarebiT. Aase, magaliTad, usasuqo variantze _ 

Al-P Seadgens 7,3 mg 100 g niadagze, xolo,  Fe-P 17,5 mg 100 g niadagze; NK+ 

P240 kg/ha variantze Al-P izrdeba 33 mg-mde, Fe-P ki 23 mg-mde 100 g niadagze. 

 SevCerdebiT fosforiani sasuqebis yovelwliurad da periodulad 

Setanis variantebze ,,aqtiuri” fosfatebis Semcvelobis monacemebze. 

rogorc cxrilidan Cans, mindvris cdis sqemis mixedviT me-8 variantze 

fosforiani sasuqi Seitaneba sammagi doziT _ P 540  kg/ha sam welSi 

erTxel (sasuqi Setanili iyo 2004 wels adre gazafxulze). aRniSnul 

variantze fosforiani sasuqis Setanidan mesame wlis bolos ( 2006 wlis 

seqtemberi) aqtiuri fosfatebis procentuli Semcveloba niadagis 0-15 sm-

ian fenaSi Seadgens: Ca-P – 13,9%; Al-P – 40,1%;  Fe-P  - 46%,  maSin  roca,  P 180                                                                 

kg/ha yovelwliurad Setanis variantze, sadac sami wlis ganmavlobaSi 

Setanilia igive raodenobiT (540) fosforiani sasuqi, rogoric 

periodulad Setanis variantze (me_ 8 varianti), aqtiuri fosfatebis 

procentuli Semcveloba aseTia:  Ca-P  - 15,4%;  Al-P  -  45,5%  da  Fe-P  - 39,1%;  

amrigad, fosforiani sasuqebis sammagi dozis erTdroulad SetaniT da 

maTi xangrZlivi urTierTmoqmedebiT niadagTan ( sami wlis Semdegqmedeba) 

TandaTan mcirdeba Ca-P  da  Al-P  raodenoba da izrdeba Fe-P raodenoba. 

Sefardeba Al-P/Fe-P naTel warmodgenas gvaZlevs  fosfatebis 

transformaciaze droTa ganmavlobaSi. SeiZleba CavTvaloT, rom rac 

ufro didia aRniSnuli Sefardebis Al-P/Fe-P maCvenebeli, miT ufro 

maRalia niadagis fosfatebis SesaTvisebloba mcenarisaTvis da piriqiT. 

Cvens cdaSi, niadagis zeda siRrmeSi (0-15 sm) aRniSnuli maCvenebeli 

meryeobs – 0,42-dan 1,43-is farglebSi. yvelaze dabalia igi usasuqo 

variantze da yvelaze maRali fosforiani sasuqis Setanis variantebze. 

 Aamrigad, daskvnis saxiT SeiZleba aRvniSnoT, rom sasuqebis saxiT 

Setanili xsnadi kalciumis fosfatebi aWaris wiTelmiwa niadagSi jer 

gadadian aluminis fosfatebSi, xolo Semdeg iwyeben rkinis fosfatebSi 

gadasvlas. Aanalogiuri Sedegebia miRebuli o.g.onianis (1966) da 

n.o.kiknaZis (1991;2003) mier anaseulis wiTelmiwebze da g.n.margvelaSvilis 

mier (1971) gaewrebul-yviTelmiwebze imereTis zonaSi. 
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cxrili 7 

              fosforis mineraluri formebi wiTelmiwa niadagSi 

Caqvis sacdeli sadguri; 2006 weli 

varianti 
siR-
rme, 
sm 

 
,,aqt-
iuri 
fos-
fate-
bis” 
jami 

 

Ca-P Al-P Fe-P 

 

Al-P 

Fe-P 

mg. 
100 g. 
niad- 
agze 

% 

mg. 
100 g. 
niad- 
agze 

% 

mg. 
100 g. 
niad- 
agze 

% 

 
usasuqo 

0-15 27 2,2 8 7,3 27,0 17,5 65,0 0,42 
15-30 18 1,6 9 4,3 24,0 12,1 67,0 0,35 
30-45 16 1,2 7,5 3,8 24,0 11,0 68,5 0,35 

 
N300K100- 

foni 

0-15 29 2,6 9 9,0 31,0 17,4 60,0 0,52 
15-30 19 1,5 8 5,5 29,0 12,0 63,0 0,46 
30-45 18 1,2 7 5,0 28,0 11,8 65,0 0,42 

 
NK+P 60 

 

0-15 34 3,0 9 13,0 38,0 18,0 53,0 0,72 
15-30 20,3 2,1 10 6,0 30,0 12,2 60,0 0,49 
30-45 18,5 1,5 8 5,0 27,0 12,0 65,0 0,42 

 
 

NK+P 120 
 

0-15 48,5 6,5 13,4 22,0 45,4 20,0 41,2 1,1 
15-30 24,2 3,0 12,4 8,5 35,1 12,7 52,5 0,7 

30-45 19,7 1,7 8,6 6,0 30,4 12,0 61,0 0,5 

 
NK+P 180 

 
 

0-15 55 8,5 15,4 25,0 45,5 21,5 39,1 1,16 
15-30 26,9 4,2 16 9,7 36,0 13,0 48,0 0,75 

30-45 22,2 2,1 9,5 7,8 35,1 12,3 55,4 0,63 

 
NK+P 240 

 
 

0-15 66 10,0 15 33,0 50,0 23,0 35,0 1,43 
15-30 30,6 5,3 17,3 12,0 39,2 13,3 43,5 0,9 

30-45 23,3 2,4 10,3 8,5 36,5 12,4 53,2 0,7 

NK+P 360 sam 
welSi 
erTxel 

 

0-15 46,5 6,0 13 18,5 40,0 22,0 47,0 0,84 
15-30 23,9 3,0 12,5 8,0 33,5 12,9 54,0 0,62 

30-45 19,9 1,5 7,5 6,0 30,2 12,4 62,3 0,48 

 
NK+P 540 sam 

welSi 
erTxel 

 

0-15 54,1 7,5 13,9 21,7 40,1 24,9 46,0 0,87 
15-30 26,5 4,0 15 8,7 33,0 13,8 52,0 0,63 

30-45 19,9 1,6 8,0 5,5 27,6 12,8 64,4 0,43 
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       2.3. moZravi fosforis sezonuri dinamika niadagSi 

 

 

dakvirvebebi sakvebi elementebis sezonur dinamikaze niadagSi jer 

kidev gasuli saukunis 20-30-iani wlebidan daiwyo. moZravi fosforis 

sezonur dinamikasTan dakavSirebuli literaturuli monacemebis 

Sejamebis safuZvelze, SeiZleba aRiniSnos, rom mkvlevarTa Soris ar 

arsebobs erTiani azri aRniSnul sakiTxTan dakavSirebiT. niadagSi 

moZravi fosfatebis sezonur cvalebadobaze miuTiTeben a.a.Smuki (1950), 

n.m.glazunova (1964) da mravali sxva. maTi azriT SesaTvisebeli 

fosforis Semcveloba sxvadasxva niadagSi iklebs gazafxulidan 

zafxulisaken da imatebs Semodgomisaken. aRniSnul movlenas isini  

niadagis tenis cvalebadobiT xsnian, romelic sezonur xasiaTs atarebs. 

avtorTa meore nawili (zake, 1973; kiarblane, 1981 da mravali sxva) 

ganazogadeben ra aRniSnul sakiTxTan dakavSirebul masalebs, akeTeben 

daskvnas, rom moZravi fosfatebis yvelaze dabali Semcveloba SeimCneva 

martSi, ivlisisaTvis is ramdenadme izrdeba, xolo, Semodgomisaken kvlav 

iklebs; aRniSnul avtorTa dakvirvebebiT, rac ufro maRalia niadagSi 

moZravi fosfatebis sawyisi Semcveloba da rac ufro maRali doziTaa 

Setanili fosforiani sasuqebi, miT ufro mkveTradaa gamoxatuli moZravi 

fosfatebis cvalebadoba vegetaciis periodSi. 

saqarTveloSi moZravi fosfatebis dinamikaze dakvirvebebi 

Catarebulia sxvadasxva niadagobriv-klimatur pirobebSi. Gg.n.uruSaZis 

(1949), i.d.gamyreliZis (1942),  f.s.duRaSvilis (1955), o.g.onianis (1967), 

g.n.margvelaSvilis (1970),  n.o.kiknaZis (2003),  g.n.margvelaSvili, 

n.o.kiknaZis (2009)  gamokvlevebiT, Cais kulturiT dakavebul wiTelmiwa 

da gaewrebul-yviTelmiwa niadagebSi mJavaxsnadi fosforis Semcveloba 

savegetacio periodis ganmavlobaSi icvleba, magram ara didi 

intervaliT. 

i.i.bolqvaZem, S.r.vaCnaZem, c.b.kvinikaZem (1988), T.g.doliZem (1987), 

g.n.margvelaSvilma (1989) Seiswavles fosfatebis sezonuri cvalebadoba 

aRmosavleT saqarTvelos sxvadasxva tipis niadagebSi.  miRebulma 

monacemebma uCvenes, rom mdelos-yavisfer, Savmiwa, karbonatul yavisfer 

da mdelos aluviur ukarbonato niadagebSi, marcvleuli, bostneuli da 
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teqnikuri kulturebis qveS moZravi fosfatebis Semcveloba savegetacio 

periodis ganmavlobaSi icvleba mcire intervaliT. 

moZravi fosforis sezonuri dinamika Cais plantaciiT dakavebul 

Caqvis wiTelmiwa niadagSi Cvens mier Seswavlili iqna fosforis dozebis 

da Setanis wesebis efeqtianobaze dayenebuli mindvris cdis bazaze. 

mindvris cdis variantebis mixedviT aRebul niadagis nimuSebSi moZravi 

fosforis Semcvelobas vsazRvravdiT onianis meTodiT. nimuSebi 

savegetacio periodis ganmavlobaSi aRebuli iyo 4-jer. Aanalizis 

Sedegebi motanilia me-16 cxrilSi. 

Mme-8cxrilidan Cans, rom moZravi fosforis Semcveloba niadagSi 

korelaciur damokidebulebaSia Setanil fosforian sasuqebTan. 

gansakuTrebiT mJRavndeba es fosforiani sasuqebis maRali dozebis 

Setanis variantebze. 

Uusasuqo variantze moZravi fosforis Semcveloba sakmaod dabalia 

da wlebis mixedviT TiTqmis ar icvleba. Aase magaliTad, P2O5–is 

Semcveloba aRniSnul variantze 2005 wlis vegetaciis dasawyisSi 

(aprili) siRrmeebis mixedviT Seadgenda _ 9,0-6,5-2,5 mg/100 g niadagze, 

xolo,  2006 wlis bolos – oqtomberSi 8,0-6,1-2,4 mg/100 g niadagze. 

mkveTrad gansxvavdebian erTmaneTisagan moZravi fosforis 

Semcvelobis mixedviT fosforis sxvadasxva doziT Setanis variantebi. 

Superfosfatis dozebis gazrdasTan erTad kanonzomierad izrdeba 

niadagSi moZravi fosforis Semcveloba. Aase, magaliTad, Tuki 

sakontrolo variantze moZravi P2O5–is Semcveloba siRrmeebis mixedviT 

Seadgens  8,5-6,3-2,5 mg/100 g niadagze ( aprili, 2006 weli), P2O5–240 kg/ha 

Setanis variantze, sadac ukve Setanilia 720 kg P2O5  heqtarze, moZravi 

fosforis Semcvelobam siRrmeebis mixedviT Seadgina 26,0-14,4-5,5 mg/100 g 

niadagze.  

cxrilSi motanili monacemebi uCveneben, rom aWaris wiTelmiwa 

niadagSi moZravi fosforis sezonuri cvalebadoba sustad aris 

gamoxatuli. vegetaciis bolos moZravi fosfatebis raodenobam 

ganoyierebul variantebze Seadgina aprilSi Semcvelobis 85-86%, e.i. 

Semcirda 14-15%-iT. xolo, usasuqo variantze SemodgomisTvis maTma 

raodenobam Seadgina  94%.  
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cxrili 8 

 

                                    moZravi fosforis dinamika niadagSi savegetacio periodis ganmavlobaSi. 

wiTelmiwa (Caqvi) 

P2O5  mg/100 g niadagze 

 

varianti 

nimuSis 

aRebis 

siRrme, 

sm; 

mindvris 

cdis 

dayene-

bamde, 

2004 w. 

12.03; 

2005 weli 2006 weli 

aprili ivlisi 
seqtem-

beri 

oqtom-

beri 

Semod-

gomis-

Tvis 

darCe-

nili,% 

sawyisi-

dan; 

aprili ivlisi 
seqtem-

beri 

oqtom-

beri 

Semod-

gomis-

Tvis 

darCe-

nili,% 

sawyisi-

dan; 

1 2 3 4 5 6 7 8 9 10 11 12 13 

usasuqo- 

sakont-

rolo 

0-15 8,5 9,0 8,8 8,7 8,5 94 8,5 8,3 8,2 8,0 94 

15-30 6,5 6,5 6,5 6,5 6,5  6,3 6,2 6,2 6,1  

30-45 2,5 2,5 2,5 2,5 2,5  2,5 2,5 2,5 2,4  

N300K100 

foni 

0-15 10,2 10,5 10,3 10,0 9,8 93 9,3 9,1 8,9 8,6 93 

15-30 6,7 6,7 6,6 6,7 6,7  6,5 6,4 6,3 6,3  

30-45 2,4 2,5 2,4 2,5 2,5  2,5 2,5 2,5 2,5  
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1 2 3 4 5 6 7 8 9 10 11 12 13 

NK+P60 

0-15 9,5 13,3 12,8 12,1 11,4 86 17,0 16,0 15,5 14,6 86 

15-30 6,3 7,6 7,3 7,0 7,0  8,6 8,2 8,0 7,8  

30-45 2,5 3,0 3,0 2,8 2,6  3,3 3,0 2,7 2,7  

NK+P120 

0-15 8,2 16,5 15,5 15,0 14,2 86 19,8 19,0 18,0 17,0 86 

15-30 6,5 9,0 9,0 8,6 8,5  11,5 10,8 10,5 10,1  

30-45 2,4 3,7 3,7 3,5 3,0  4,2 3,7 3,3 3,2  

NK+P180 

0-15 10,5 20,4 19,0 18,4 17,3 85 23,5 22,2 21,1 20,0 85 

15-30 6,4 11,5 11,0 10,4 10,0  13,4 13,0 12,8 12,0  

30-45 2,5 3,9 3,6 3,4 3,2  5,0 4,5 4,0 3,5  

NK+P240 

0-15 8,1 23,9 22,0 21,5 20,3 85 26,0 24,9 23,4 22,1 85 

15-30 6,3 13,3 12,7 11,8 11,0  14,4 14,0 13,5 13,0  

30-45 2,5 4,8 4,4 4,2 4,0  5,5 5,0 4,5 4,2  

NK+P360 

0-15 9,0 21,5 20,4 19,6 18,3 85 19,0 18,0 17,3 16,1 85 

15-30 6,5 12,7 12,0 11,5 11,3  11,0 10,4 10,0 9,4  

30-45 2,5 4,5 4,0 4,0 3,4  3,6 3,2 3,0 2,8  

NK+P540 

0-15 9,5 24,0 23,0 21,8 20,6 86 22,8 21,9 20,0 19,6 86 

15-30 6,4 14,0 13,5 12,9 12,2  12,7 12,0 11,8 11,5  

30-45 2,4 5,0 4,8 4,7 4,0  4,5 4,1 3,5 3,3  
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me-8 cxrilSi motanili monacemebidan Cans, rom Cais kulturiT 

dakavebul wiTelmiwa niadagSi mJavaxsnadi P2O5–is Semcveloba 

savegetacio periodis ganmavlobaSi icvleba, magram ara didi 

intervaliT. aRiniSneba aseTi tendencia: moZravi fosfatebis Semcveloba 

maRalia vegetaciis dasawyisSi, SemdegSi, vegetaciis Sua da bolo 

periodisaken TandaTan iklebs. SedarebiT meti xarisxiT vlindeba igi 

fosforiT ganoyierebul danayofebze, ramdenadme sustad ki sakontrolo 

variantze. Aase, magaliTad, variantze NK+P180 kg/ha moZravi fosforis 

raodenoba dinamikaSi  (2006 w.)  Semdegnairad icvleboda: aprili _ 23,5-

13,4-5,0; ivlisi – 22,2-13,0-4,5;  seqtemberi – 21,1-12,8-4,0 da oqtomberi – 20,0-

12,0-3,5; xolo, sakontrolo variantze Sesabamisad  - 8,5-6,3-2,5 (aprili);  

8,3-6,2-2,5(ivlisi);  8,2-6,2-2,5 (seqtemberi); 8,0-6,1-2,4 (oqtomberi); 

 moZravi fosforis sezonuri dinamika Cais plantaciiT dakavebul 

wiTelmiwa niadagSi sasuqebis gamoyenebasTan kavSirSi, TvalsaCinod aris 

gamosaxuli me-2 diagramaze. Ddiagramidan Cans, rom aRniSnul mindvris 

cdaSi SeimCneva moZravi fosfatebis Semcvelobis kanonzomieri Semcireba 

gazafxulidan Semodgomisaken. Mmeti xarisxiT vlindeba igi fosforiT 

ganoyierebul variantebze da ramdenadme sustad – sakontroloze. 

 Mme-2 diagramidan Cans, rom moZravi fosforis Semcvelobis 

dinamikis gamomsaxveli mrudebi fosforiani sasuqebis Setanidan mesame 

wels (2006 w.)  ufro maRlaa gavlebuli, vidre meore wels (2005 w.). 

aRniSnuli faqti imaze miuTiTebs, rom fosforiani sasuqebis SetaniT 

niadagis nayofiereba moZravi fosfatebis Semcvelobis mixedviT TandaTan 

maRldeba. 

 Uusasuqo variantze ki, rogorc diagramidan Cans, moZravi fosforis 

Semcvelobis mixedviT aRiniSneba niadagis nayofierebis klebis 

tendencia. 

 niadagSi moZravi fosfatebis sezonuri meryeobis mizezebi jer 

kidev srulyofilad ar aris axsnili. rogorc Cans aq adgili aqvs 

biologiuri da fiziko-qimiuri faqtorebis mTeli kompleqsis gavlenas; 

raTqmaunda niadagis fosfatebis gansazRvruli nawili gamoiyeneba Cais 

mcenaris zrda-ganviTarebisaTvis da gamoitaneba mosavliT. Setanili 

fosfatebis nawili ki gadadis fiqsirebul mdgomareobaSi.  
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Ddiagrama # 2. moZravi fosforis sezonuri dinamika aWaris wiTelmiwa niadagSi Cais plantaciaSi sasuqebis 

gamoyenebasTan kavSirSi. 

_____ sakontrolo;      _ _ _ _ NK+P60;        _._._._.  NK+P120;         ___...___...__ NK+P180;           -+-+-+-+-+  NK+P240; 
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P2O5–is SedarebiT maRali Semcveloba vegetaciis dasawyisSi, gamowveulia 

ZiriTadi sasuqebis SetaniT. SesaZlebelia agreTve, rom maisSi mosulma 

naleqebma da temperaturis zrdam ganapirobes niadagSi moZravi  P2O5–is 

Semcvelobis zrda. wiTelmiwa niadagSi moZravi fosfatebis susti 

sezonuri cvalebadoba, Cvenis azriT, ganpirobebilia temperaturisa da 

tenianobis optimaluri pirobebiT mTeli savegetacio periodis 

ganmavlobaSi, aqtiuri biologiuri cxovelmyofelobiT, romelic 

ganapirobebs niadagis Zneladxsnadi fosfatebis gadasvlas SesaTvisebel 

mdgomareobaSi. 

 Mmotanili literaturuli monacemebi, agreTve Cvens mier 

Catarebuli gamokvlevebi aRniSnul sakiTxTan  dakavSirebiT, 

garkveulwilad xsnian niadagSi moZravi fosfatebis sezonuri meryeobis 

mizezebs. amasTan, aRniSnuli movlena moiTxovs niadagis nimuSebis aRebis 

vadebis mkacrad dacvas.  igi dakavSirebuli unda iyos konkretul 

periodTan. Mmisma daucvelobam SeiZleba gamoiwvios araswori warmodgena 

niadagSi moZravi fosfatebis realur maragebze, rac, Tavis mxriv, 

gamoiwvevs  araobieqturi rekomendaciebis gawevas sxvadasxva 

kulturisaTvis, fosforiani sasuqebis dozebTan dakavSirebiT. 
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2.4.  Ffosfatebis migracia niadagis siRrmeSi 

 

kvebis sxva elementebisagan gansxvavebiT fosfori niadagSi 

Cveulebriv energiulad STainTqmeba fuZeebiT, niadagis koloidebiT, Tixa 

mineralebiT da mikroorganizmebiT; amitom, saerTod, miRebulad iTvleba 

azri imis Sesaxeb, rom ar arsebobs fosforis SesamCnevi migracia 

niadagis profilSi da miT umetes, gruntis wylebiT gamorecxva.  

 niadagSi fosfatebis migracia Zalze rTuli procesia da 

ganisazRvreba mTeli rigi faqtorebis kompleqsuri zemoqmedebiT: 

 1. niadagis TvisebebiT (meqanikuri Sedgeniloba, koloidebis 

Semcveloba, qimiuri Semadgenloba, aris reaqcia, organuli nivTierebebis 

Semcveloba, wylis reJimi da sxva).  

 2. klimaturi pirobebiT (naleqi, teni, temperatura). 

 3. mcenareuli safariT.  

 4. Tanamgzavri sasuqebiT. 

 5. fosforiani sasuqebis formebiT. 

 d.n.prianiSnikovi (1963) miuTiTebda, rom niadagSi Setanili sasuqis 

fosfori ar gadamoZravdeba niadagSi da rCeba imave fenaSi, sadac is 

aris Setanili da Sereuli. 

 Nniadagis siRrmeSi fosforis umniSvnelo gadaadgilebaze 

miuTiTeben qarTveli mkvlevarebi: i.d.gamyreliZe (1942); g.n.uruSaZe (1954); 

m.k.daraselia (1961); f.s.duRaSvili (1958); S.a.futkaraZe (1963); 

g.n.margvelaSvili (1970;1989); n.o.kiknaZe (2003) da sxva. maTi gamokvlevebiT 

niadagSi Setanili fosfori ZiriTadad fiqsirdeba Setanis zonaSi da 

Zalian umniSvnelod gadaadgildeba qveda siRrmeSi. 

 Mmeore mxriv, literaturaSi arsebobs monacemebi niadagis siRrmeSi  

fosfat-ionis mniSvnelovani migraciisa da fesvTa sistemis  zonidan 

maTi dakargvis Sesaxeb. avtorTa (fokini da sxv.,1973;  larseni, 1967; 

oniani, 1967; gonzalesi, 1977; kuki, 1975 da sxva)  azriT, niadagis 

zedapirze Setanili fosfori SeiZleba gadaadgildes 20-dan 45 sm-mde da 

ufro met siRrmeSi, rac damokidebulia Setanili fosfatebis qimiur 

formaze da Setanis wesze. 
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 SeiZleba moyvanili iqnes agreTve mravali sxva monacemebi niadagSi 

fosforis gadaadgilebasTan dakavSirebiT, magram zemoT aRniSnuli, 

vfiqrobT sakmarisia imisaTvis, rom warmodgena gvqondes im gansxvavebul 

Sexedulebebsa da monacemebze, romelic mopovebulia sxvadadsxva 

mkvlevaris mier niadagSi fosfat-ionis migraciasTan dakavSirebiT; aseTi 

gansxvavebuli monacemebis arseboba aRniSnul sakiTxTan dakavSirebiT 

aixsneba imiT, rom misi Seswavla Catarda sxvadasxva pirobebSi da 

gansxvavebuli meTodikiT. 

 niadagSi Setanili fosforis migracia Cvens mier iswavleboda 

aWaris Cais plantaciiT dakavebul wiTelmiwa niadagSi. Ggamoyenebuli 

iyo aRniSnul niadagze dayenebuli mindvris cda. 2004 wels fosforiani 

sasuqebis Setanamde mindvris cdis variantebze 0-10, 10-20, 20-30, 30-40 da 

40-50 sm siRrmeze aRebuli iqna niadagis nimuSebi da gansazRvruli 

moZravi fosfori onianis meTodiT. Mmindvris cdis dayenebidan 3 wlis 

Semdeg (2006 w, seqtemberi)  variantebis mixedviT ganmeorebiT iqna 

aRebuli niadagis nimuSebi igive siRrmeze, romlebSic kvlav ganisazRvra 

moZravi fosfori. 

 aWaris wiTelmiwa niadagSi Setanili fosfatebis gadamoZraveba mis 

siRrmeSi warmodgenilia me-17 cxrilSi. 

 cxrilis monacemebidan Cans, rom aRniSnul niadagSi adgili aqvs 

Setanili fosfatebis mcire nawilis gadaadgilebas mis siRrmeSi. 

Setanili fosfatebis ZiriTadi nawili Sekavebulia 0-30 sm fenaSi, magram 

maTi garkveuli nawili gadaadgilebulia 40-50 sm siRrmis fenaSi.  

 Ddadgenili iqna, rom rac ufro maRalia niadagSi Setanili 

fosforis doza, miT ufro metia fosfatebis gadaadgileba niadagis 

qveda fenebSi. Aase, magaliTad, usasuqo variantze wiTelmiwa niadagis 30-

40 da 40-50 sm siRrmis fenaSi P2O5-is  Semcveloba Seadgens Sesabamisad 

1,3-0,4 mg/100 g niadagze; P 240 kg/ha yovelwliurad Setanis variantze 

Sesabamisad 6,0-2,9 mg P2O5 100 g niadagze, maSin, roca  variantze - P 60 

kg/ha, sadac wina variantTan SedarebiT Setanilia fosforiani sasuqis 

mniSvnelovnad naklebi raodenoba, mJavaxsnadi P2O5-is  Semcveloba 30-40 

da 40-50 sm siRrmeSi Seadgens Sesabamisad 3,5 da 1,75 mg P2O5 100 g 

niadagze. 
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                                                                 cxrili 9 

                 fosforis migracia wiTelmiwa niadagSi 

(Caqvis sacdeli sadguri, Cais plantacia 2004-2006 w.w.) 

varianti Nniadagis 

nimuSis aRe- 

bis 

siRrme,sm 

P2O5 mg/100 g niadagze 

mindvris 

cdis dayene-

bamde, 2004 w. 

Mmindvris cdis 

dayenebidan 3 wlis 

Semdeg, 2006w.  

Mmateba 

sasuqis 

SetaniT 

Uusasuqo- 

sakontrolo 

0-10 9,0 8,7 - 

10-20 7,5 7,0 - 

20-30 4,3 4,0 - 

30-40 1,5 1,3 - 

40-50 0,6 0,4 - 

NK+P60 0-10 10,0 16,8 6,8 

10-20 8,0 10,4 2,4 

20-30 4,4 6,6 2,2 

30-40 1,7 3,5 1,8 

40-50 0,8 1,75 0.95 

NK+P120 0-10 8,5 18,7 10,2 

10-20 7,1 10,6 3,5 

20-30 4,1 6,8 2,7 

30-40 1,3 4,2 2,9 

40-50 0,4 2,1 1,7 

NK+P180 0-10 11,0 22,0 11,0 

10-20 8,4 10,7 2,3 

20-30 4,4 7,3 2,9 

30-40 1,4 5,2 3,8 

40-50 0,7 2,5 1,8 

NK+P240 0-10 8,8 24,4 15,6 

10-20 7,4 10,9 3,5 

20-30 4,0 7,3 3,3 

30-40 1,3 6,0 4,7 

40-50 0,5 2,9 2,4 
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diagrama 3. moZravi fosforis migracia wiTelmiwa niadagSi;  

           (mindvris cda Cais plantaciaSi, 2006 w.); 

*  _ % niadagis 0-50 sm-ian fenaSi arsebuli fosfatebis saerTo jamidan 
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Ffosforis migracia wiTelmiwa niadagSi TvalsaCinod aris 

warmodgenili me-3 diagramaze, romlidanac Cans, rom usasuqo variantze 

niadagis 0-50 sm siRrmis fenaSi arsebuli moZravi fosfatebis mTliani 

raodenobis 91% moTavsebulia 30 sm-mde siRrmis fenaSi; 9% ki 

ganawilebulia 30-40 da 40-50 sm siRrmis fenaSi (siRrmis mixedviT 

Sesabamisad – 6,5 da 2,5%). Ffosforiani sasuqebis Setanis variantebze ki, 

niadagis 0-50 sm siRrmis fenaSi arsebuli fosfatebis mTliani 

raodenobis 83-87% damagrebulia 30 sm-mde siRrmis fenaSi, xolo 13-17% 

migrirebulia 30-40 da 40-50 sm siRrmis fenaSi (siRrmeebis mixedviT, 

Sesabamisad 9-12 da 4-5%). 

 Aamrigad, fosforis migraciis sakiTxis Seswavlam gviCvena, rom 

aWaris wiTelmiwa niadagSi Setanili fosfori ZiriTadad iboWeba 

Setanis siRrmeze da maTi mxolod mcire nawili gadaadgildeba niadagis 

siRrmeSi. 
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Tavi III 

3.1. fosforiani sasuqebis mzardi dozebis gavlena 

Cais mwvane foTlis mosavalze 

 

fosforiT Rarib wiTelmiwa niadagze fosforiani sasuqis mzardi 

dozebis gavlena Cais mwvane foTlis mosavalze naCvenebia me-20 cxrilSi, 

romelSic mosavlianobis monacemebi motanilia calkeuli wlebis 

mixedviT. miRebuli monacemebis safuZvelze avRniSnavT Semdegs: 

 2004 wels usasuqo variantze miRebuli mosavali dabalia – 950 

kilograms ar aRemateba heqtarze; azot-kaliumiani sasuqebis Setanis 

variantze Cais foTlis mosavali SesamCnevad gaizarda da 670 kg/ha anu 

70%-iT gadaaWarba usasuqo variants. Aazot-kaliumiani sasuqebis aseTi 

maRali efeqtianoba SeiZleba aixsnas hidrolizuri azotis dabali 

SemcvelobiT niadagSi da Cais mcenaris maRali moTxovnilebiT aRniSnul 

elementze. 

 Ffosforiani sasuqis mzardi dozebis yovelwliuri Setana Cais 

foTlis mosavlis SesamCnev matebas gvaZlevs. Ffosforis dozis – P 

60kg/ha Setanisas mosavlis matebam fonTan SedarebiT Seadgina 292 kg/ha 

anu 18%; P120kg/ha Setanisas mosavlis matebam Seadgina 535 kg/ha anu 33%; 

superfosfatis dozis gazrdam P 180kg/ha-mde, kidev ufro gazarda 

mosavali; matebam aRniSnul variantze 745 kg/ha anu 46% Seadgina; Cais 

foTlis mosavali mniSvnelovnad gaizarda fosforiani sasuqis maRali 

dozis – P240kg/ha SetaniT da man 2511 kg/ha Seadgina, mateba fonTan 

SedarebiT 891 kg/ha anu 55%-ia, xolo wina dozasTan SedarebiT 11%. 

 Ffosforiani sasuqebis ufro maRali dozebiT – P360  da  P540kg/ha 

Setanisas miRebulia Cais foTlis yvelaze maRali mosavali da man 

Sesabamisad Seadgina – 2592  da  2705 kg/ha,  mateba fonTan SedarebiT 

Sesabamisad 972 da 1085 kg/ha anu 60 da 67%-ia. Aam SemTxvevaSi, aRniSnul 

variantebze (P360  da  P540kg/ha) wina variantTan (P240kg/ha) SedarebiT 

mateba Sesabamisad 5 da 12%-ia. 

 Ffosforiani sasuqisagan miRebuli aseTi maRali efeqti sakvlev 

niadagSi SesaTvisebeli fosforis dabali SemcvelobiT unda aixsnas. 
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cxrili 10 

superfosfatis mzardi dozebis gavlena Cais mwvane foTlis mosavalze. 

Caqvi; wiTelmiwa niadagi 

varianti 2004  weli 2005  weli 2006  weli 

mosavali, 
kg/ha 

Mmateba 

mosavali, 
kg/ha 

Mmateba 

mosavali, 
kg/ha 

mateba 

Kkg/ha % Kkg/ha % 

1 kg 
P2O5-ze,  

kg-
obiT; 

Kkg/ha % 
1 kg P2O5-

ze,  kg-
obiT; 

Uusasuqo- 
sakontrolo 

950 - - 1320 - - - 1400 - - - 

N300K100 –  
foni 

1620 - - 2395 - - - 2580 - - - 

NK+P 60 1912 292 18 2874 479 20 8,0 3199 619 24 10,3 
NK+P 120 2155 535 33 3305 910 38 7,6 3767 1187 46 9,9 
NK+P 180 2365 745 46 3832 1437 60 8,0 4592 2012 78 11,2 
NK+P 240 2511 891 55 3952 1557 65 6,5 4618 2038 79 8,9 
NK+P 360 
3 welSi 
erTxel 

2592 972 60 3640 1245 52 6,9 3689 1109 43 9,2 

NK+P 540 
3 welSi 
erTxel 

2705 1085 67 4024 1629 68 6,0 4386 1806 70 10,0 

P, % 6,5 7,0 7,4 
u.a.s.(0,95),c/ha 148 225 314 
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2005 wels, miuxedavad imisa, rom wina welTan SedarebiT ukeTesi 

meteorologiuri pirobebi ar iyo, cdis yvela variantze gazrdilia Cais 

foTlis mosavali. 

 Uusasuqo variantze mosavalma Seadgina 1320 kg/ha, e.i. 370 kg-iT 

gadaaWarba wina wels miRebul mosavals, rac ganpirobebulia mTel 

sacdel nakveTze Seqmnili maRali agroteqnikuri foniT. Ggaizarda 

mosavali  azot-kaliumiani sasuqebis Setanis variantzec da 2395 kg/ha 

Seadgina. Ffosforiani sasuqebis mzardi dozebis yovelwliuri Setana 

mosavlis mniSvnelovan matebas iZleva. N300K100 – is fonze Setanili 

fosforiani sasuqebi Cais foTlis mosavlis Semdeg matebas iZlevian: P 60 

kg/ha yovelwliurad Setanisas – 479 kg/ha anu 20%; 

 Ffosforis dozis gazrdam P120 kg/ha-mde aseve gazarda Cais foTlis 

mosavali rogorc fonis, ise wina dozasTan (P60) SedarebiT. matebam 

fonTan SedarebiT 910 kg/ha anu 38% Seadgina, xolo, wina dozasTan 

SedarebiT 431 kg/ha anu 14,9%; 

 Kkidev ufro maRalia mosavali P180 kg/ha yovelwliurad Setanis 

variantze, romelzec Cais foTlis mosavali 3832 kg-ia heqtarze; mateba 

fonTan SedarebiT 1437 kg/ha anu 60%; wina dozasTan (P120 kg/ha)  

SedarebiT ki mateba – 527 kg/ha anu 16%; 

 Ffosforis dozis Semdgomma gazrdam  P240 kg/ha-mde, kidev ufro 

gazarda mosavali, romelmac Seadgina – 3952 kg/ha; mateba fonTan 

SedarebiT 1557 kg/ha anu 65%-ia, xolo, wina dozasTan SedarebiT mxolod 

120 kg/ha anu 8,3%; 

 2006 wels  wina or welTan SedarebiT, cdis yvela variantze 

miRebulia maRali mosavali, rac maRal agroteqnikur fonTan erTad 

xelsayreli meteorologiuri pirobebis gavleniT unda aixsnas. 

superfosfatis mzardi dozebis yovelwliurad Setanis variantebidan 

saukeTesoa NK+P 180 kg/ha, sadac Cais mwvane foTlis mosavalma 4592 

kilogrami Seadgina heqtarze; mateba fonTan SedarebiT 2012 kg/ha anu 78%-

ia, wina dozasTan (P120 kg/ha) SedarebiT – 825 kg/ha anu 21,9%; fosforis 

Semdegi doza – P240 kg/ha, aseve dadebiTad moqmedebs mosavlis sidideze, 

magram  mateba wina dozasTan SedarebiT  dabalia. Ffosforis aRniSnuli  
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dozis Setanis SemTxvevaSi Cais mwvane foTlis mosavlis matebam 

N300K100 variantTan SedarebiT  Seadgina 2038 kg/ha anu 79%, xolo, wina 

dozasTan (P180 kg/ha) SedarebiT mxolod 26 kg/ha anu 0,6%; 

 aqve gvinda aRvniSnoT, rom Setanili sasuqebis, Cvens SemTxvevaSi – 

fosforiani sasuqis efeqtianobaze SeiZleba vimsjeloT yoveli 1 kg 

Setanili sasuqisagan (moqmedi nivTiereba) miRebuli mosavlis matebiT. am 

TvalsazrisiT, fosforiani sasuqebis yovelwliurad Setanis sxvadsxva 

dozebidan efeqturi aRmoCnda - P180 kg/ha, romlis SetaniT (N300K100-is 

fonze), yovel erT kilogram fosforze miRebulma mosavlis matebam 

Seadgina 11,2 kilogrami. Ffosforis Semdegi doza - P240 kg/ha, aseve 

dadebiTad moqmedebs mosavlis sidideze, magram mateba wina dozasTan 

SedarebiT naklebia (8,9kg). 

 me-10 cxrilidan Cans, rom mindvris cdis dayenebis Semdeg 

sakontrolo variantze, sadac ar Seitaneboda sasuqebi, mosavali 

yovelwliurad izrdeboda da cdis dayenebidan mesame wels 1400 kg/ha 

miaRwia. 

 Cais foTlis mosavlis doneze gavlena moaxdina ara marto 

Setanilma sasuqebma da xelsayrelma meteorologiurma pirobebma, aramed, 

agreTve Cais plantaciaSi ganxorcielebulma agroteqnikuri 

RonisZiebebis maRalma fonma. Uukanaskneli 10-15 wlis ganmavlobaSi 

qveyanaSi Seqmnili mZime ekonomikuri mdgomareobis gamo finansurad 

gauWirda samecniero-kvleviT institutebs. aRniSnulis gamo, Cvens mier 

SerCeul sacdel nakveTze mindvris cdis dayenebamde ar xdeboda 

sasuqebis Setana da ar tardeboda Cais plantaciis movlis 

agroteqnikuri RonisZiebebi; Cvens mier Catarebuli RonisZiebebis 

(sistematuri gawmenda sarevelebisagan, sazamTro gadabarva, 

mwkrivTaSorisebis regularuli gafxviereba, gasxvla) Sedegad 

gaumjobesda Cais kvebis pirobebi, ramac ganapiroba Cais plantaciis 

mosavlianobis kanonzomieri zrda.  

 11-e cxrilSi motanilia Cais mwvane foTlis mosavlis sami wlis 

saSualo monacemebi, rogorc kilogramobiT heqtarze, ise procentobiT; 

cxrilidan  Cans,  rom  sami  wlis   saSualo   monacemebiT   ZiriTadad  
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cxrili 11 

 

 

superfosfatis mzardi dozebis gavlena Cais mwvane foTlis mosavalze 

 

 

varianti  
Mmosavali, 

(2004+2005+2006 

wlebis jami), 

kg/ha 

Mmosavali, 

2004-2006 

wlebis 

saSualo, 

kg/ha 

2004-2006 wlebis saSualo 

mosavlis mateba; 

Kkg/ha % 

1 kg 

P2O5 – ze, 

Kkg-obiT; 

Uusasuqo- 

sakontrolo 
3670 1223 - - - 

N300K100 –  

foni 
6595 2198 - - - 

NK+P 60 7985 2661 463 22 7,7 

NK+P 120 9227 3076 878 40 7,3 

NK+P 180 10789 3596 1398 64 7,8 

NK+P 240 11081 3694 1496 68 6,2 

NK+P 360 

3 welSi 

erTxel 

9921 3307 1109 50 9,2 

NK+P 540 

3 welSi 

erTxel 

11115 3705 1507 69 8,4 

P, % 6,4 

u.a.s.(0,95),c/ha 230 

 

SenarCunebulia calkeul wlebSi miRebuli kanonzomierebani fosforiani 

sasuqebis gavlenis Sesaxeb Cais foTlis mosavalze. 

 11-e cxrilidan Cans, rom dabalia mosavali usasuqo variantze – 

1223kg/ha; SesamCnevad aris gazrdili mosavali azot-kaliumiani sasuqebis 
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SetaniT, sadac matebam usasuqosTan SedarebiT Seadgina 975 kg/ha anu 

79,7%; 

 fosforiani sasuqebis - P2O5  60 - 240kg/ha SetaniT (yovelwliurad) 

mosavlis saSualo matebam fonTan SedarebiT Seadgina 463-1496 kg/ha anu 

22-68%. 

 Ffosforiani sasuqebis gamocdili dozebidan saukeTeso aRmoCnda 

doza P2O5 180 kg/ha yovelwliuri Setana. fosforis Semdegi doza - P2O5 240 

kg/ha, aseve dadebiTad moqmedebs mosavlis sidideze, magram mateba wina 

dozasTan SedarebiT umniSvneloa. 

 aRniSnul mindvris cdaSi, superfosfatis yovelwliurad 

SetanasTan erTad cdis sqemis mixedviT gaTvaliswinebulia fosforis 

maRali dozebis – 360 da 540 kg/ha P2O5-is erTdroulad Setanis 

variantebi. 

      cxrilidan Cans, rom variantze – P2O5 120 kg/ha dozis 

yovelwliurad Setanis pirobebSi, sadac cdis Catarebis sami wlis 

ganmavlobaSi ukve Setanilia 360 kg P2O5  heqtarze, mosavlis matebam cdis 

Catarebis meore wels (2005 w.) Seadgina - 38%, xolo, mesame wels (2006 w.)  

- 46% (cxrili 10); 

 variantze, sadac sami wlis doza(P2O5-360 kg/ha) Setanilia erTjerad 

(2004 w.) da datovebulia Semdegqmedebaze, mosavlis matebam Sesabamisad 

Seadgina – 52% (meore wels) da 43% (mesame wels). maSasadame, aRniSnuli 

varianti, bolo 2 wlis ganmavlobaSi miRebuli  mosavlis matebis 

mixedviT aWarbebs yovelwliurad Setanis variants (pirdapirqmedebis 

variants). 

 variantze – NK+ P2O5 180 kg/ha, sadac cdis Catarebis sami wlis 

ganmavlobaSi Setanilma fosforianma sasuqma jamSi Seadgina 540 kg  P2O5 

heqtarze, mosavlis matebam 2005 wels Seadgina 60%, xolo 2006 wels 78%; 

variantze, sadac 540 kg/ha P2O5     Setanilia  erTjeradad da datovebulia 

Semdegqmedebaze, mosavlis matebam wlebis mixedviT Sesabamisad Seadgina  

68 da 70%, e.i. fosforiani sasuqebis erTdrouli Setana ar gansxvavdeba 

yovelwliuri Setanisagan, isini praqtikulad erTnairia. Tumca, cdis 

Catarebis sami wlis ganmavlobaSi sacdeli kulturebis Sejamebuli 

produqtiuloba fosforiani sasuqis periodelad Setanis variantebze 
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gacilebiT maRali iyo, maTi yovelwliurad SetanasTan SedarebiT 

(cxrili 11); 

 amrigad, yovelive zemoTaRniSnulidan gamomdinare, SeiZleba 

CavTvaloT, rom wiTelmiwa niadagSi sami wlis ganmavlobaSi 

yovelwliurad Setanili P2O5 180 kg/ha iTvleba optimalur dozad, 

romelic uzrunvelyofs Cais foTlis maRali, stabiluri mosavlis 

miRebas. aRniSnul dozas upiratesoba gaaCnia fosforis SedarebiT 

dabali dozis - P2O5 120 kg/ha yovelwliurad Setanis variantTan 

SedarebiT. 

 saukeTeso aRmoCnda aseve varianti  NK+ P2O5 540 kg/ha, sadac 

aRniSnuli doza Setanilia erTdroulad sam welSi erTxel da 

datovebulia Semdegqmedebaze. Ffosfatebis xangrZlivi efeqturi 

Semdegqmedeba wiTelmiwa niadagze Cais plantaciis pirobebSi, unda 

ganvixiloT, rogorc fosforiani sasuqis gamoyenebis koeficientis 

amaRlebis erT-erTi Zlieri faqtori. 

 Mme-10 da 11-e cxrilebSi motanilia cdis sizustis damaxasiaTebeli 

ZiriTadi maCveneblebi:  

  

1) cdis sizuste.   Cvens SemTxvevaSi: 

       

      P = 6,5%  (2004 w.); 

      P = 7,0%  (2005 w.); 

      P = 7,4%  (2006 w.); 

 M 

mravalwliani kulturebisTvis dasaSvebia cdis sizuste 7–8%-mde. Cvens 

SemTxvevaSi,  wlebis mixedviT miRebuli maCveneblebi miuTiTebs, rom 

fosforis mzardi dozebis efeqturobaze dayenebuli mindvris cda 

mTlianobaSi zustia da miRebuli Sedegebi damajerebelia. 

  

 

 

 

 



 51 

2) umciresi arsebuli sxvaoba (u.a.s.) 

 

cnobilia, rom Tuki romelime Sesadarebel wyvil variants Soris 

sxvaoba aWarbebs umcires arsebul sxvaobas (u.a.s.), maSin am variantebs 

Soris arsebuli sxvaoba sarwmunoa, damajerebelia. Cvens SemTxvevaSi:  

 

u.a.s. = 148 kg/ha (2004 w.); 

u.a.s. = 225 kg/ha (2005 w.); 

u.a.s. = 314 kg/ha (2006 w.); 

 

 rogorc me-10 cxrilSi motanili monacemebidan Cans, fosforis 

dozebis yvela varianti mosavlis matebis maCveneblis mixedviT 

gansxvavdeba ,,sakontrolosagan”  da  ,,fonisagan”  ufro metad, vidre 

u.a.s. –is maCveneblebia.  

 superfosfatis mzardi dozebis gavlena Cais mwvane foTlis 

mosavalze aWaris tipur wiTelmiwa niadagze (Caqvi) TvalsaCinod aris 

gamoxatuli me-4 diagramaze. Ddiagramidan Cans, rom fosforiani sasuqebi 

dadebiTad moqmedeben  Cais foTlis mosavalze; fosforiani sasuqis 

yovelwliurad Setanis pirobebSi Cais plantaciaSi optimaluria doza 

NK+ P2O5  180 kg/ha, 
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D           diagrama 4.  fosforiani sasuqebis mzardi dozebis gavlena Cais mwvane foTlis mosavalze. 

      (2004-2006 w.w.  saSualo); Caqvi, tipuri wiTelmiwa; 
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3.2.  fosforiani sasuqebis gavlena Cais foTlis 

xarisxobriv maCveneblebze 

 

 Cais buCqi miekuTvneba im mcenareTa ricxvs, romlebic sakmaod 

mgrZnobiarea niadagSi Setanili sasuqebisadmi. sasuqebis moqmedeba, maTi 

dozebisgan damokidebulebiT, sakmaod mkveTrad mJRavndeba ara marto 

Cais foTlis saerTo mosavalze, aramed agreTve, foTlis da mza 

produqciis Sedgenilobasa da xarisxze. literaturaSi arsebobs 

urTierT sawinaaRmdego mosazreba Cais xarisxobriv maCveneblebze 

sasuqebis moqmedebasTan  dakavSirebiT. Mmkvlevarebis erTi nawili, Cais 

nedleulisa da mza produqciis xarisxis dacemis mizezad azotis, 

fosforis da kaliumis gamoyenebas miiCnevs, radganac am dros adgili 

aqvs: taninebis SeboWvas da maT uxsnad mdgomareobaSi gadasvlas 

fermentaciis procesSi, vegetatiuri organoebis gaZlierebul zrdas, 

duyebis gaRaribebas taniniT da eqstraqtuli nivTierebebiT. sxvebi amas 

uaryofen da aRniSnul sasuqebs Tvlian Cais xarisxze dadebiTad moqmed 

faqtorebad (gamyreliZe, 1942; gabunia, 1948; uruSaZe, 1954; baxtaZe, 1971). 

 Ffosforis rTuli organuli SenaerTebis roli Cais foTlis 

nivTierebaTa cvlaSi da maTi gavlena Cais xarisxze Seswavlilia 

mravali mecnieris mier. Ddadgenilia, rom fosforis dozebis gazrda 

iwvevs fosforuli eTerebis – Saqrebis Semcvelobis amaRlebas, martivi 

Saqrebis xarjvis gaZlierebas da foTlebis mier taninis gamomuSavebis 

unaris amaRlebas. fosformJava monawileobs naxSirmJava kompleqsis 

mTrimlav nivTierebad gardaqmnaSi (niJaraZe, 1946; kursanovi, 1952; nakaiZe, 

1962). Ggamovlenilia agreTve koncentrirebuli (ormagi superfosfati, 

precipitati) da Termuli, qimiurad neitraluri (fosfatwida, 

ftormocilebuli fosfati) fosfatebis upiratesoba fiziologiurad 

mJave superfosfatTan SedarebiT, rac gamoixata kargi xarisxobrivi 

maCveneblebis mqone Cais foTlis maRali mosavlis miRebaSi (oniani, 1962; 

1974). 

 Ffosforiani sasuqebis dadebiTi gavlena Cais foTlis xarisxobriv 

maCveneblebze dadgenil iqna aseve g.n.margvelaSvilis (1970) mier imereTis 

pirobebSi da n.o.kiknaZis (2003) mier anseulis wiTelmiwa niadagze. 
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 Aa.n.niJaraZe (1946) aRniSnavs, rom ,,fosforiani sasuqebis Setana 

amaRlebs fosforuli eTerebis Semcvelobas Cais foTlebSi da amiT 

amaRlebs foTlebis unars gamoimuSavos taninebi”. Aa.j.menaRariSvili 

(1966) Tavisi gamokvlevebis safuZvelze miuTiTebs, rom Cais foTlis 

xarisxze dadebiTad moqmedebs pirvel rigSi fosfori, Semdeg modis 

kaliumi da azoti da bolo adgili uWiravs cdis usasuqo variants. 

kaliumiani sasuqebi xels uwyoben taninebis, eqstraqtuli nivTierebebis, 

kofeinis, nacris elementebis, qlorofilis Semcvelobis gadidebas da 

amcirebs naxSirwylebis raodenobas (oniani, 1957; nakaiZe, 1962). Aarsebobs 

sawinaaRmdego Sexedulebac, rom kaliumiani sasuqebi uaryofiT gavlenas 

axdenen Cais foTlis xarisxze, amcireben masSi taninebis Semcvelobas 

(gabunia, 1948). 

 rigma mkvlevarebma – v.e.voroncovma (1946), i.a.xoWolavam (1947) da 

sxvebma daadgines kavSiri Cais xarisxsa da mis ZiriTad Semadgenel 

nawilebs – kofeins, taninebs, xsnadi nivTierebebis jamsa da nacris 

elementebs Soris. kerZod, taninebis Semcveloba erTidaigive jiSis CaiSi, 

yvela danarCen Tanabar pirobebSi, pirdapir damokidebulebaSia Cais 

xarisxisagan, radganac, ramdenadac axalgazrdaa foToli, miT met 

mTrimlav nivTierebebs Seicavs igi. mTrimlavi nivTierebebi warmoadgenen 

Tavisebur ZiriTad gemovnebiT bazas, romlis fonze warmoiqmneba 

aromatuli da damatebiTi gemovnebiTi sawyisebi (voroncovi, 1946). 

 Cveni kvlevis mizans Seadgenda Segveswavla fosforiani sasuqebis 

mzardi dozebis gavlena Cais foTlis ZiriTad xarisxobriv 

maCveneblebze. saanalizod aRebuli iqna or-sam foTliani duyebi, 

romlebSic ganisazRvra teni, mSrali nivTiereba, tanini da eqstraqtuli 

nivTierebebi.  

 12-e cxrilidan Cans, rom tenis raodenoba Cais 2-3 foTlian duyebSi 

yvelaze maRalia maisis TveSi da igi ori wlis saSualo monacemebiT 77-

78%-is farglebSi meryeobs. savegetacio periodis ganmavlobaSi Tveebis 

mixedviT tenis Semcveloba TandaTan iklebs da yvelaze dabalia 

agvistos TveSi – 70-71%; raTqmaunda, Sesabamisad agvistoSi maRalia 

mSrali nivTierebis Semcveloba. 
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cxrili 12  

 

fosforiani sasuqebis mzardi dozebis gavlena Cais mwvane foTolSi tenisa da mSrali nivTierebis 

Semcvelobaze, % 2005-2006 w.w.saSualo 

 

varianti Mmaisi ivnisi ivlisi agvisto seqtemberi 
teni mSrali 

nivTie- 
reba 

teni mSrali 
nivTie- 
reba 

teni mSrali 
nivTie- 
reba 

teni mSrali 
nivTie- 
reba 

teni mSrali 
nivTie- 
reba 

usasuqo- 
sakontrolo 

77,9 22,1 77,0 23,0 75,0 25,0 70,0 30,0 75,8 24,2 

N300K100- 
foni 

77,5 22,5 77,0 23,0 75,3 24,7 71,0 29,0 76,0 24,0 

NK+P 60 77,9 22,1 77,2 22,8 75,0 25,0 70,0 30,0 75,9 24,1 
NK+P 120 78,5 21,5 76,8 23,2 75,4 24,6 70,2 29,8 76,0 24,0 
NK+P 180 77,9 22,1 76,5 23,5 75,3 24,7 70,0 30,0 76,0 24,0 
NK+P 240 77,6 22,4 77,0 23,0 75,0 25,0 71,0 29,0 75,9 24,1 
NK+P 360 

3 welSi 
erTxel 

78,4 21,6 77,3 22,7 75,9 24,1 71,0 29,0 75,8 24,2 

NK+P 540 

3 welSi 
erTxel 

78,5 21,5 77,6 22,4 75,8 24,2 71,0 29,0 75,9 24,1 
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superfosfatis sxvadasxva dozebis gavlena Cais axalgazrda ylortebSi 

taninisa da eqstraqtuli nivTierebebis Semcvelobaze naCvenebia 12-e da 

13-e  cxrilebSi. motanili monacemebis mixedviT SeiZleba iTqvas, rom 

Cais duyebi uzrunvelyofilia taniniT. Uusasuqo variantzec ki misi 

Semcveloba 2005-2006 wlebSi  18,5-23% aRwevs. amasTan, taninis 

Semcvelobis mixedviT, fonis varianti ramdenadme CamorCeba usasuqos da 

igi 17,8-21,9%-is farglebSi meryeobs. aRniSnulis mizezad SeiZleba 

CaiTvalos azotiani sasuqebis uaryofiTi gavlena Cais foTolSi 

taninebis Semcvelobaze. aRniSnuli efeqti kidev ufro Rrmavdeba im 

garemoebiT, rom fonis variantze azoti imyofeba kaliumTan (da ara 

fosforTan ) SeTanawyobaSi, romelic aseve amcirebs xsnadi taninis 

raodenobas da iwvevs Cais foTlis xarisxis gauaresebas. usasuqo 

variantze samive ZiriTadi sakvebi elementis (N,P,K) Semcveloba met-

naklebad daregulirebul mdgomareobaSia. Ffonis variantze ki niadagis 

fosfors ar ZaluZs winaaRmdegoba gauwios martooden azot-kaliumiani 

sasuqebis SetaniT gamowveul arasasurvel cvlilebebs Cais nedleulis 

xarisxobriv maCveneblebze.  

 usasuqo da fonis variantTan SedarebiT, xsnadi taninis raodenoba 

SesamCnevad imatebs fosforiani sasuqebis Setanis variantebze. NK+P 60 

kg/ha Setanis variantze taninis Semcvelobam 2005 wlis agvistoSi 

Seadgina 24,6%;   NK+P 120 variantze – 25,5, xolo, NK+P 180   da   NK+P 240 

variantebze Sesabamisad – 26,0  da  26,2%; analogiuri kanonzomiereba 

aRiniSna 2006 welsac. taninis yvelaze maRali procentuli Semcveloba 

aRiniSna  P180   da P 240  kg/ha variantebze, rac erTxel kidev adasturebs 

Setanili fosforiani sasuqis xelsayrel gavlenas (NK – sasuqebTan 

SeTanawyobiT) Cais foTolSi taninis sinTezis gaZlierebaze.  

 Uusasuqo da fonis  variantebTan SedarebiT  P 360  da  P540  3 welSi 

erTxel Setanis variantebze aRiniSna Cais duyebSi taninis raodenobis 4-

5%-iT gazrda. taninis Semcvelobis mixedviT varianti - P 360kg/ha 3 welSi 

erTxel SetaniT – utoldeba P 120 kg/ha yovelwliurad Setanis variants, 

xolo, varianti - P540  kg/ha 3 welSi erTxel Setana – utoldeba P 180 

kg/ha yovelwliurad Setanis variants.  
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cxrili  13 

 

fosforiani sasuqebis mzardi dozebis gavlena Cais mwvane foTolSi taninis Semcvelobaze, %-obiT 

absoluturad mSral nivTierebaze 

 

varianti 2005 weli 2006 weli 

maisi ivnisi ivlisi agvisto seqtemberi maisi ivnisi ivlisi agvisto seqtemberi 

usasuqo- 

sakontrolo 
18,7 20,5 22,0 23,0 22,0 18,5 20,1 21,6 22,9 22,2 

N300K100- 

foni 
18,0 19,6 21,5 21,8 21,6 17,8 19,0 20,2 21,9 21,7 

NK+P 60 19,3 22,0 24,0 24,6 24,2 19,5 21,5 23,0 24,7 24,4 

NK+P 120 20,1 22,4 24,9 25,5 25,0 20,7 22,7 24,4 25,7 25,3 

NK+P 180 21,5 23,0 25,1 26,0 25,4 21,9 23,4 25,7 26,1 26,0 

NK+P 240 22,0 23,5 25,3 26,2 25,8 22,0 23,8 25,7 26,3 26,1 

NK+P 360 

3 welSi 

erTxel 

21,7 23,5 25,0 26,0 25,5 20,5 22,9 24,5 25,9 25,2 

NK+P 540 

3 welSi 

erTxel 

23,0 24,0 25,2 26,5 26,0 21,6 23,0 25,8 26,2 26,0 
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13-e cxrilidan Cans, rom Cais mcenaris vegetaciis periodSi taninis 

Semcveloba duyebSi maisidan dawyebuli yovelTviurad izrdeba da 

maqsimums aRwevs agvistoSi. aRniSnuli kanonzomiereba SenarCunebulia 

cdis yvela variantze. 

 sacdeli nakveTidan, cdis variantebis mixedviT aRebul Cais 

duyebSi, eqstraqtuli nivTierebebis Semcveloba sakmarisi raodenobiTaa 

(36,5-44,5%); variantebis mixedviT maTi ganawileba emTxveva taninis 

ganawilebis kanonzomierebebs: fonis varianti ramdenadme CamorCeba 

usasuqos, rac NK  sasuqebis uaryofiTi gavlenis Sedegia. mniSvnelovnad 

aris gazrdili eqstraqtuli nivTierebebi fosforiani sasuqebis maRali 

dozebis Setanis variantebze. Aase, magaliTad, variantze – NK+P 60 kg/ha – 

eqstraqtuli nivTierebebis Semcveloba duyebSi 2006 wlis agvistoSi – 

39,8%-ia;  P120 kg/ha variantze – 42,1;  P180 kg/ha variantze – 43,6% da P 240 

kg/ha variantze – 44,5%;  motanili cifrobrivi magaliTidan Cans, rom 

azot-kaliumiani sasuqebis fonze Setanili fosforiani sasuqi 

mniSvnelovnad zrdis eqstraqtuli nivTierebebis Semcvelobas Cais 

foTolSi, riTac aumjobesebs nedleulis xarisxs (cxrili 14). 

 ise rogorc taninis, eqatraqtuli nivTierebebis Semcvelobac Cais 

duyebSi ganicdis sezonur cvalebadobas. maTi minimaluri raodenoba 

aRiniSneba maisSi, xolo, maqsimaluri agvistoSi. Aase, magaliTad, 

variantze – NK+P 180 kg/ha – eqstraqtuli nivTierebebis Semcveloba Cais 

duyebSi 2006 wlis vegetaciis periodSi Semdegnairad icvleboda: maisi – 

40,5; ivnisi – 41,8; ivlisi – 43,3; agvisto – 43,6  da seqtemberi -43,2% 

(cxrili 24). 

 13-e da 14-e cxrilis monacemebi gviCveneben, rom fosforiani 

sasuqebis Setanis orive wesi – yovelwliuri da perioduli Setana – 

Cais foTlis xarisxobriv maCveneblebze moqmedebis mixedviT TiTqmis ar 

gansxvavdebian erTmaneTisagan. 2006 wlis agvistoSi variantze – NK+P180 

kg/ha (yovelwliuri Setana), sadac sami wlis ganmavlobaSi Setanilma 

fosforis raodenobam Seadgina 540 kg/ha, eqstraqtuli nivTierebebis 

Semcveloba – 43,6%-ia; xolo, variantze – P 540 kg/ha, romelic Setanili 

iyo cdis dayenebis pirvel wels da Semdeg datovebuli Semdegqmedebaze, 

eqstraqtuli nivTierebis raodenobam Seadgina 43,5%; 
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cxrili 14  

fosforiani sasuqebis mzardi dozebis gavlena Cais mwvane foTolSi eqstraqtuli nivTierebebis 

Semcvelobaze, %-obiT absoluturad mSral nivTierebaze 

 

varianti 2005 weli 2006 weli 

maisi ivnisi ivlisi agvisto seqtemberi maisi ivnisi ivlisi agvisto seqtemberi 

usasuqo- 

sakontrolo 
37,5 37,7 38,0 38,9 38,0 37,3 37,8 38,2 39,0 38,3 

N300K100- 

foni 
36,7 37,0 37,2 37,7 37,3 36,5 37,2 37,5 37,9 37,5 

NK+P 60 38,5 39,0 39,3 39,5 38,9 38,4 39,1 39,4 39,8 39,6 

NK+P 120 39,7 40,7 41,5 41,9 41,2 39,5 41,0 41,7 42,1 41,5 

NK+P 180 40,8 41,4 43,2 43,5 43,0 40,5 41,8 43,3 43,6 43,2 

NK+P 240 42,0 43,0 44,0 44,2 44,0 41,8 42,7 44,0 44,5 44,0 

NK+P 360 

3 welSi 

erTxel 

41,0 41,5 43,3 43,7 43,2 40,0 41,1 41,5 42,0 41,4 

NK+P 540 

3 welSi 

erTxel 

43,0 43,5 44,2 44,5 44,0 40,4 42,0 43,0 43,5 43,3 

 

 



 60 

Aamrigad, miRebuli Sedegebi saSualebas gvaZlevs erTxel kidev 

davrwmundeT fosfatebis maRali dozebis (kerZod P 540 kg/ha) periodulad 

Setanis mizanSewonilobaSi, rac ar gulisxmobs maTi mcire dozebiT – Ps 

180 kg/ha yovelwliurad Setanis ugulvebelyofas. Ffosforiani sasuqebis 

gamoyenebis aRniSnuli wesebi uzrunvelyofen Cais foTlis maRali da 

xarisxobrivi mosavlis miRebas xangrZlivad ganoyierebul wiTelmiwa 

niadagebze. amasTan, fosforiani sasuqebis Setanis aRniSnuli wesebis 

Sedarebisas, SeiZleba aRiniSnos periodulad Setanis upiratesoba 

yovelwliurad SetanasTan SedarebiT.. 
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3.3. ZiriTadi sakvebi elementebis  (NPK)  Semcveloba 

  daGgamotana Cais  mwvane foTlis mosavliT 

 

 sakvebi elementebis saerTo Semcveloba mcenareSi warmodgenas 

gvaZlevs sakvebi nivTierebebiT niadagis uzrunvelyofis doneze 

savegetacio periodis ganmavlobaSi. sakvebi elementebis saerTo 

Semcvelobis garda sazRvraven agreTve maT mineralur formebs. amasTan, 

sakvebi elementebis gansazRvra ufro sasargeblo informacias iZleva am 

elementebiT mcenaris uzrunvelyofis Sesaxeb, da miT umetes, Tu 

gansazRvra tardeba savegetacio periodis ganmavlobaSi mcenaris 

ganviTarebis fazebis mixedviT.  

 Bbalansis Seswavlis pirveli etapia sasoflo-sameurneo 

kulturebis mier sakvebi nivTierebebis gamotanis aRricxva. Nniadagidan 

sakvebi elementebis gamotana mosavliT samarTlianad iTvleba gasavlis 

ZiriTad statiad sakvebi nivTierebebis balansSi. Mmosavlis mier 

gatanili elementebis raodenobis gansazRvra ki sakmaod rTul saqmed 

iTvleba. 

 cnobilia, rom erTidaimave saxis da jiSis kulturuli mcenareebis 

qimiuri Sedgeniloba mudmivi ar aris. igi metnaklebad mniSvnelovnad 

icvleba niadagur-klimaturi da amindis pirobebis, agroteqnikis donis, 

gamoyenebuli sasuqebis dozebis da SeTanawyobis, agreTve, sxva 

garemoebebisagan damokidebulebiT. Mmcenaris organoebSi sakvebi 

nivTierebebis Semcvelobis codna saSualebas iZleva ganisazRvros 

aRniSnuli nivTierebebis gamotana mosavliT.  

 Mmravalricxovani gamokvlevebiT  dadgenilia, rom sasuqebis 

gamoyeneba arsebiTad cvlis sakvebi elementebis raodenobas mosavalSi, 

rogorc wesi, zrdis gamotanas (WaniSvili,1953; uruSaZe, 1954; sariSvili, 

menaRariSvili, nakaiZe, 1960; gamyreliZe, bziava, gabisonia, 1961;   

zardaliSvili, 1977; oniani, margvelaSvili, 1981; 1983; margvelaSvili, 1981; 

1989; getmaneci da sxva, 1979; 1986; da mravali sxva). 

 Cais, subtropikul kulturaTa da Cais mrewvelobis samecniero – 

sawarmoo gaerTianebis da saqarTvelos subtropikuli meurneobis 

institutis agroqimiis da zogadi miwaTmoqmedebis kaTedris mier Cais 
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kulturaze Catarebuli cdebiT dadgenilia niadagidan yoveli tona Cais 

foTlis mosavliT sakvebi elementebis gamotanis maCveneblebi. 

 Cais kultura momTxovnia kvebis elementebis mimarT. rogorc 

mravalwlian maradmwvane mcenares, niadagidan yovelwliurad gamoaqvs 

erTidaigive sakvebi nivTierebani, daaxloebiT erTidaimave SefardebiT. 

 xarisxiani Cais foToli, romlis saxiTac ikrifeba mosavali, 

Seicavs 4,5-5% azots, 1,2% fosfors da 2,1% kaliums. rogorc zemoT iyo 

aRniSnuli, g.n.uruSaZis (1954) monacemebiT, saSualo mosavlian Cais 

plantacias, romelic 4000-5000 kg Cais mwvane foTols iZleva heqtarze, 

mosavalTan erTad gamoaqvs 55 kg azoti, 12kg fosfori da 22 kg kaliumi. 

daaxloebiT aseTi raodenobis  sakvebi elementebi gamoitaneba Cais uxeSi 

foTlis (lao-Cas mosamzadebeli masala) mosavliT da nasxlavi masaliT. 

sakvebi elementebis mniSvnelovani raodenoba moixmareba Cais mcenaris 

mier buCqis calkeuli organoebis formirebisTvis (buCqze darCenili 

foTlebi, ylortebi, totebi, yvavilebi, Tesli da fesvebi). Aamrigad, 

saSualo mosavliani Cais plantacia yovelwliurad xarjavs 150kg azots, 

25kg fosfors da 50kg kaliums heqtarze; aucilebelia mxedvelobaSi 

iqnes miRebuli agreTve aRniSnuli elementebis moxmareba niadagis 

mikroorganizmebis mier. 

 Bbunebrivia, Zlieri Cais plantaciis pirobebSi, romelic 

uzrunvelyofs 10-12 tona foTlis mosavlis miRebas heqtarze, 

moTxovnileba kvebis mineralur elementebze Sesabamisad izrdeba. 

 g.CxaiZis (1996) monacemebiT Cais mwvane foTlis 60-80c/ha mosavliT 

niadagidan gamoitaneba 80kg azoti, 46kg fosfori da 40kg kaliumi. 

daaxloebiT aseTi raodenoba sakvebi elementebisa gamoitaneba foTlebis 

CamonacveniT, uxeSi foTlis mosavliT da ganasxlavi masaliT. 

 sakvebi elementebis mniSvnelovani raodenoba moixmareba Cais 

mcenaris mier buCqis calkeuli vegetaciuri da generaciuli organoebis 

CamoyalibebisaTvis da agreTve niadagis mikroorganizmebis mier. 

 Aamrigad, Cais srulmosavliani buCqebi erT heqtarze 

yovelwliurad iyeneben daaxloebiT 160 kg azots, 90kg fosfors da 80 kg 

kaliums. 
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 Cais mwvane foTlis qimiuri analizis da  miRebuli monacemebis 

daxmarebiT gaviangariSeT ZiriTadi sakvebi elementebis gamotana 

mosavliT kg/ha-ze. 

 Aazotis, fosforis da kaliumis saerTo Semcveloba Cais 2-3 

foTlian duyebSi gansazRvruli iqna Cais mcenaris ganviTarebis fazebis 

mixedviT. Sedegebi motanilia 25-e, 26-e da 27-e cxrilebSi. 

 15-e cxrilidan Cans, rom Caqvis wiTelmiwa niadagze gaSenebul Cais 

plantaciaSi saerTo azotis Semcveloba Cais 2-3 foTlian duyebSi 

usasuqo variantze dabalia da  4-4,2 %-s Seadgens; azotiani sasuqebis 

Setana mniSvnelovan gavlenas axdens Cais FfoTolSi azotis 

Semcvelobaze; amoniumis gvarjilis N 300 kg/ha doziT Setanis pirobebSi 

saerTo azotis Semcveloba Cais foTolSi 4,3 – 4,7% aRwevs. Ffosforiani 

sasuqebis mzardi dozebis Setana gavlenas ar axdens Cais foTilSi 

azotis Semcvelobaze.  25-e cxrilidan Cans, rom gamokvlevebis Catarebis 

orive wels aRiniSna saerTo azotis raodenobrivi cvalebadobis 

erTnairi kanonzomiereba mcenaris ganviTarebis fazebis mixedviT. 

 saerTo azotis maqsimaluri Semcveloba Cais foTolSi aRiniSna 

maisis TveSi, xolo, SemdegSi, mcenaris ganviTarebis fazebis mixedviT 

misi raodenoba TandaTan iklebs. usasuqo variantze maisis TveSi 

mokrefil duyebSi igi 4,2%-ia, xolo, azotiani sasuqis Setanis 

variantebze – 4,6-4,7%-is farglebSi meryeobs. 

 16-e cxrilidan Cans, rom  saerTo kaliumis Semcveloba Cais 2-3 

foTlian duyebSi usasuqo variantze 1,95 – 2,1 %-is farglebSi meryeobs. 

kaliumiani sasuqebis SetaniT gaizarda Cais foTolSi saerTo kaliumis 

Semcveloba. K2O 100 kg/ha dozis Setanis pirobebSi saerTo kaliumis 

raodenoba  Cais foTolSi 2,2 – 2,4 %-is farglebSi meryeobs.  26-e 

cxrilidan Cans, rom gamokvlevebis Catarebis orive wels saerTo 

kaliumis Semcveloba Cais 2-3 foTlian duyebSi sezonur dinamikas ar 

ganicdida. 

 17-e cxrilidan Cans, rom saerTo fosforis Semcveloba Cais 2-3 

foTlian duyebSi usasuqo variantze 0,96-0,98%-ia; azot-kaliumiani 

sasuqebis Setanam dadebiTi gavlena moaxdina Cais foTolSi saerTo 

fosforis Semcvelobaze (1,02–1,06%). Ffosforiani sasuqebis Setana  
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cxrili15 

 

fosforiani sasuqebis gavlena Cais 2-3 foTlian duyebSi azotis Semcvelobaze, 

 %-obiT absoluturad mSral niadagze 

 

varianti 2005 weli 2005 weli 

maisi ivnisi ivlisi agvisto seqtemberi maisi ivnisi ivlisi agvisto seqtemberi 

Uusasuqo- 

sakontrolo 
4,2 4,2 4,2 4,1 4,0 4,2 4,2 4,1 4,1 4,0 

N300K100 – 

foni 
4,6 4,5 4,5 4,45 4,3 4,6 4,4 4,5 4,41 4,33 

NK+P 60 4,6 4,4 4,52 4,48 4,4 4,6 4,4 4,5 4,44 4,41 

NK+P120 4,7 4,5 4,52 4,44 4,3 4,7 4,4 4,52 4,43 4,35 

NK+P180 4,6 4,4 4,5 4,46 4,4 4,6 4,5 4,5 4,45 4,44 

NK+P240 4,7 4,4 4,5 4,47 4,3 4,7 4,5 4,5 4,42 4,33 
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cxrili 16 

fosforiani sasuqebis gavlena Cais 2-3 foTlian duyebSi kaliumis Semcvelobaze, 

 %-obiT absoluturad mSral niadagze 

 

varianti 2005 weli 2005 weli 

maisi ivnisi ivlisi agvisto seqtemberi maisi ivnisi ivlisi agvisto seqtemberi 

Uusasuqo- 

sakontrolo 
2,0 1,95 2,0 2,0 2,1 1,95 1,99 2,1 2,1 2,1 

N300K100 – 

foni 
2,2 2,3 2,3 2,3 2,3 2,29 2,27 2,28 2,3 2,3 

NK+P 60 2,2 2,1 2,2 2,3 2,3 2,21 2,25 2,3 2,3 2,27 

NK+P120 2,2 2,3 2,3 2,4 2,2 2,2 2,28 2,3 2,3 2,2 

NK+P180 2,3 2,3 2,2 2,3 2,3 2,22 2,3 2,28 2,4 2,32 

NK+P240 2,1 2,3 2,4 2,3 2,3 2,3 2,25 2,3 2,3 2,3 

 

 

 

 

 

 

 

 



 66 

cxrili 17 

 

 

fosforiani sasuqebis gavlena Cais 2-3 foTlian duyebSi fosforis Semcvelobaze, 

 %-obiT absoluturad mSral niadagze 

 

varianti 2005 weli 2005 weli 

maisi ivnisi ivlisi agvisto seqtemberi maisi ivnisi ivlisi agvisto seqtemberi 

Uusasuqo- 

sakontrolo 
0,96 0,96 0,97 0,98 0,96 0,96 0,97 0,96 0,98 0,96 

N300K100 – 

foni 
1,02 1,02 1,03 1,06 1,02 1,01 1,03 1,04 1,06 1,03 

NK+P 60 1,10 1,11 1,11 1,15 1,11 1,09 1,10 1,13 1,15 1,11 

NK+P120 1,13 1,15 1,16 1,19 1,13 1,13 1,15 1,17 1,19 1,16 

NK+P180 1,16 1,17 1,19 1,22 1,18 1,17 1,19 1,20 1,22 1,19 

NK+P240 1,20 1,21 1,22 1,24 1,21 1,21 1,22 1,22 1,23 1,21 
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mniSvnelovan gavlenas axdens saerTo fosforis Semcvelobaze Cais 2-3 

foTlian duyebSi. Aase, magaliTad, fosforis P2O5 60 kg/ha dozis Setana, 

saerTo fosforis Semcvelobas Cais foTolSi zrdis – 0,08%-iT;  120 

kg/ha Setana – 0,11%-iT; 180 kg/ha – 0,14%-iT da  240kg/ha Setana – 0,18%-iT 

(2005 weli, maisi). Aanalogiuri kanonzomiereba dakvirvebis orive wels 

SenarCunebulia vegetaciis mTel periodSi; rac Seexeba Cais foTolSi 

saerTo fosforis Semcvelobis sezonur cvalebadobas unda aRiniSnos, 

rom misi Semcveloba yvelaze maRalia agvistos TveSi aRebul Cais 

foTolSi, Semdeg ki, vegetaciis bolosaken iklebs. 

 18-e cxrilidan Cans, rom Cais foTlis mosavlis matebasTan erTad 

izrdeba sakvebi elementebis gamotana. sakvebi elementebis gamotana 

usasuqo variantze mcirea: 17,6kg/ha azoti; 4,12kg/ha fosfori da 8,8kg/ha 

kaliumi. rogorc cxrilidan Cans, fosforiani sasuqebis mzardi dozebis 

SetaniT, gaizarda Cais foTlis mosavali (mSral nivTierebaze 

gadaangariSebiT) da sakvebi elementebis gamotanac. Aase, magaliTad,  P2O5 

60 kg/ha Setanis pirobebSi mosavali 960kg-ia heqtarze; am SemTxvevaSi N- 

is gamotanam Seadgina 44,2 kg/ha; fosforis gamotanam – 11,04 da kaliumis 

gamotanam – 22,1 kg/ha; xolo, P2O5 180 kg/ha Setanis variantze – mosavali 

1378 kg-ia heqtarze; azotis gamotana – 63,4 kg/ha, fosforis- 17 da 

kaliumis 33,1 kg/ha; fosforiani sasuqis P2O5 240 kg/ha Setanis pirobebSi 

mosavali 1385 kg-ia heqtarze; azotis gamotana Seadgens 65,1 kg/ha-s; 

fosforis – 17,2 da kaliumis – 33,2 kg/ha; miRebuli eqsperimentuli 

monacemebis analizma uCvena, rom Cais foTlis mosavlis matebasTan 

erTad izrdeba sakvebi elementebis gamotanac. 28-e cxrilidan Cans, rom  

Cais foTlis mosavliT yvelaze meti gamoitaneba azoti; 

 Cais foTlis mosavliT gamotanis mixedviT sakvebi elementebi 

lagdeba Semdegi klebadi rigiT: N>K>P; samive sakvebi elementis saerTo  

gamotanidan – 56-57% modis azotze; 14-15% - fosforze da 28-29% 

kaliumze; 

 Catarebulma kvlevis Sedegebma saSualeba mogvca dagvedgina Cais 

mcenaris mier azotis, fosforis da kaliumis gamoyenebis koeficienti 

Setanili sasuqebidan. 
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cxrili 18 

                        fosforiani sasuqebis mzardi dozebis gavlena  Cais foTlis mosavliT 

ZiriTadi sakvebi elementebis gamotanaze 2006 weli 

 

varianti mosavali, kg/ha 

(mSrali 

nivTiereba) 

sakvebi elementebis Semcveloba 

2-3 foTlian duyebSi (%) 

Ggamotana Cais mwvane foTlis mosavliT 

(2-3 foTliani duyebiT),   kg/ha 

N PP K N PP K 

Uusasuqo- 

sakontrolo 
420 4,2 0,98 2,1 17,6 4,12 8,8 

N300K100 – 

foni 
774 4,6 1,06 2,3 35,6 8,2 17,8 

NK+P 60 960 4,6 1,15 2,3 44,2 11,04 22,1 

NK+P120 1130 4,6 1,19 2,4 52,0 13,45 27,1 

NK+P180 1378 4,6 1,22 2,4 63,4 17,0 33,1 

NK+P240 1385,4 4,7 1,24 2,4 65,1 17,2 33,2 

NK+P360 

3 welSi 

erTxel 

1106,7 4,6 1,22 2,5 51,0 13,5 27,7 

NK+P540 

3 welSi 

erTxel 

1316 4,7 1,26 2,5 62,0 16,6 32,9 
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Setanili mineraluri sasuqebidan ZiriTadi sakvebi elementebis 

gamoyenebis koeficientebi Cvens mier gamoangariSebuli iqna sxvaobis 

meTodiT. cnobilia, rom  mcenaris mier sakvebi elementebis SeTviseba 

xdeba ara marto niadagSi Setanili sasuqidan, aramed, agreTve, niadagSi 

arsebuli sakvebi nivTierebebidanac. maTi erTmaneTisagan absoluturi 

gancalkeveba  mindvris cdebSi Zalze Znelia. Amitom, niadagSi Setanili 

sasuqis gamoyenebis pirobiTi koeficienti  ganxilul uda iqnes rogorc 

miaxloebiTi da ara absoluturi maCvenebeli.  

 .19-e cxrilidan Cans, rom aWaris wiTelmiwa niadagze Cais 

plantaciaSi dayenebul mindvris cdaSi Setanili sasuqebidan azotis 

gamoyenebis koeficienti 39,95-51,4%-is farglebSi meryeobs; fosforis – 

11,3-13,6% da kaliumis 20,4-26,8%-is farglebSi.  

   

                                                                 

                                                                  cxrili 19 

       Setanili mineraluri sasuqebis gamoyenebis koeficientebi; 2006 w. 

 

varianti Cais mwvane 

foTlis 

mosavali,kg/ha 

mosavlis 

mateba, 

c/ha 

Ggamoyenebis koeficienti, % 

N P K 

N300K100 – 

foni 

2580 - - - - 

NK+P 60 3199 6,2 47,5 11,9 23,8 

NK+P120 3767 11,9 45,6 11,8 23,7 

NK+P180 4592 20,1 51,4 13,6 26,8 

NK+P240 4618 20,4 39,95 10,5 20,4 

NK+P360 

3 welSi 

erTxel 

3689 11,1 42,55 11,3 23,1 

NK+P540 

3 welSi 

erTxel 

4386 18,1 47,3 12,7 25,1 



 70 

sakvebi elementebis gamoyenebis koeficientebi yvelaze maRalia 

variantze – N300K100 + P180 kg/ha -  N – 51,4%;    P – 13,6%; kaliumis – 26,8%;   

fosforis dozis  Semdgomi gazrdiT P240 kg/ha – mde, sakvebi elementebis 

gamoyenebis koeficientebi mcirdeba, rac aRniSnul variantze mosavlis 

klebis Sedegia. N- is gamoyenebis koeficienti am variantze 39,95%-ia; 

fosforis – 10,5  da  kaliumis – 20,4%; 

 Ffosforiani sasuqebis periodulad Setanis variantebidan sakvebi 

elementebis gamoyenebis koeficientebi maRalia P540 kg/ha 3 welSi erTxel 

Setanis variantze – N- 47,3%;     P – 12,7% da  K – 25,1%;  
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3.4. Ffosforiani sasuqebis gamoyenebisEekonomikuri 

Eefeqtianoba Cais kulturisaTvis 

 

 

 ZiriTadi maCvenebeli, romelic gansazRvravs ekonomikurad ramdenad 

xelsayrelia esaTuis agroteqnikuri RonisZieba, aris maTi agroekono-

mikuri efeqtianobis dadgena. Mmineraluri sasuqebis gamoyenebis 

efeqturoba praqtikaSi xSirad gamoisaxeba sakontrolo variantebTan 

SedarebiT miRebuli mosavlis matebiT. sasuqebis racionalurad 

gamoyenebam unda uzrunvelyos mosavlis maqsimaluri mateba da 

produqciis TviTRirebulebis Semcireba, rac moiTxovs maTTan 

dakavSirebuli xarjebis sistematur aRricxvas da miRebuli ekonomikuri 

efeqtianobis gansazRvras. Ffosforiani sasuqebis gamoyenebis namdvili 

efeqtis dadgenisaTvis  aucilebelia ganisazRvros maT gamoyenebasTan 

dakavSirebuli xarjebi, miRebuli wminda Semosavali, rentabeloba da 

miRebuli produqciis TviTRirebuleba. 

 aWaris wiTelmiwa niadagze gaSenebul Cais plantaciaSi fosforiani 

sasuqebis gamoyenebis ekinimikuri efeqtianoba Cvens mier 

gamoangariSebuli iqna 2005 da 2006 wlebSi. Sedegebi motanilia 20-e da 

21-e cxrilSi. ekonomikuri efeqtianobis gamoangariSebisas mxedvelobaSi 

iqna miRebuli sasuqebis SetanasTan, namati mosavlis aRebasTan, 

transportirebasTan da realizaciasTan dakavSirebuli meqanizebuli Tu 

xeliT samuSaoebi. 

 Ffosforiani sasuqebis gamoyenebis ekonomikuri efeqtianobis 

gaangariSebis monacemebi (cxrili 20 da 21) uCveneben, rom fosforiani 

sasuqebis sxvadasxva doziT Setana gansxvavebulad moqmedebs ekonomikur 

efeqtianobaze. 

 20-e cxrilidan Cans, rom fosforiT Rarib wiTelmiwa niadagSi Cais 

plantaciaSi fosforiani sasuqebis sxvadasxva dozebidan maTi 

yovelwliurad Setanis pirobebSi saukeTeso aRmoCnda P 180 kg/ha (NK 

fonze);  aRniSnul variantze mosavlis matebam fonTan SedarebiT 

Seadgina 1437 kg/ha, RirebulebiT 1581 lari;  pirobiTi wminda Semosavali  
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cxrili 20 

       fosforiani sasuqebis sxvadasxva dozebis gamoyenebis ekonomikuri efeqtianoba Cais kulturisaTvis. 

Caqvi 2005 weli 

varianti 

mosavlis 

mateba 

fonTan 

SedarebiT, 

kg/ha 

Nnamati 

mosavlis 

Rirebuleba, 

lari 

xarjebi (sasuqis 

Rirebuleba, gada- 

zidva, Setana, mo- 

savlis aReba, rea- 

lizacia),  lari 

pirobiTi 

wminda 

Semosavali, 

lari/ha 

rentabe- 

Lloba, % 

Uukugeba 

Yyovel 

Ddaxarjul 

Llarze, 

larebSi 

1 kg 

Nnamati 

Mmosavlis 

TviTRire- 

Bbuleba, 

larebSi 

N300K100 – 

foni 

- - - - - - - 

NK+P 60 479 527 253 274 108 2,1 0,53 

NK+P120 910 1001 443 558 126 2,26 0,49 

NK+P180 1437 1581 658 923 140 2,4 0,46 

NK+P240 1557 1713 771 942 122 2,22 0,49 

NK+P360 

3 welSi 

erTxel 

1245 1370 311 +200=511 1059 200 2,68 0,3 

NK+P540 

3 welSi 

erTxel 

1629 1792 407 +300=707 1385 195 2,53 0,39 
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cxrili 31 

       fosforiani sasuqebis sxvadasxva dozebis gamoyenebis ekonomikuri efeqtianoba Cais kulturisaTvis. 

Caqvi 2006weli 

varianti 

mosavlis 

mateba 

fonTan 

SedarebiT, 

kg/ha 

Nnamati 

mosavlis 

Rirebuleba, 

lari 

xarjebi (sasuqis 

Rirebuleba, gada- 

zidva, Setana, mo- 

savlis aReba, rea- 

lizacia),  lari 

pirobiTi 

wminda 

Semosavali, 

lari/ha 

rentabe- 

Lloba, % 

Uukugeba 

Yyovel 

Ddaxarjul 

Llarze, 

larebSi 

1 kg 

Nnamati 

Mmosavlis 

TviTRire- 

Bbuleba, 

larebSi 

N300K100 – 

foni 

- - - - - - - 

NK+P 60 619 681 288 393 136 2,4 0,46 

NK+P120 1187 1306 513 793 154 2,5 0,43 

NK+P180 2012 2213 802 1411 176 2,8 0,40 

NK+P240 2038 2242 891 1351 152 2,5 0,44 

NK+P360 

3 welSi 

erTxel 

1109 1220 277 943 340 4,4 0,25 

NK+P540 

3 welSi 

erTxel 

1806 1987 451 1536 340 4,4 0,25 
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923 laria heqtarze; 1 kg Cais mwvane foTlis TviTRirebulebam Seadgina 

46 TeTri, yovel daxarjul larze ukugebam – 2,4 lari, xolo, 

rentabelobam – 140%; 

 Ffosforiani sasuqebis yovelwliurad Setanis danarCeni dozebi – 

P 60;  120  da 240 – ekonomikuri efeqtianobis maCveneblebis mixedviT 

CamorCebodnen   P 180 kg/ha yovelwliurad Setanas. 

 Ffosforiani sasuqebis gadidebuli dozebis erTdroulad Setanis 

variantebidan ekonomikuri efeqtianobis maRali maCveneblebi miRebul 

iqna  P 540 kg/ha (NK fonze) variantze, sadac pirobiTma wminda 

Semosavalma Seadgina 1385 lari/ha; rentabelobam – 340 %; yovel 

daxarjul larze ukugebam 4,4 lari da erTi kilogrami namati mosavlis 

TviTRirebulebam 25 TeTri. 

 gansakuTrebiT maRali ekonomikuri efeqtianobiT gamoirCeoda 2006 

weli. Aam wels, wina welTan SedarebiT miRebulia Cais foTlis maRali 

mosavali. marTalia, gazrdilia mosavlis misaRebad gaweuli xarjebic, 

magram gazrdili mosavlis relizaciis Sedegad miRebulma Semosavalma 

gadafara gaweuli xarjebi da uzrunvelyo yovel heqtar farTobze meti 

mogebis miReba. 

  rogorc 21-e cxrilidan Cans fosforiani sasuqebis yovelwliurad 

Setanis variantebze,  sasuqis dozis gazrdasTan erTad izrdeboda Cais 

foTlis mosavali da maRldeboda ekonomikuri efeqtianobis 

maCveneblebic. Aase, magaliTad, P 60 kg/ha dozis gamoyenebis pirobebSi 

Cais foTlis mosavlis matebam  fonis variantTan SedarebiT Seadgina 619 

kg/ha; pirobiTi wminda Semosavali aRniSnul variantze – 393 laria, 

rentabeloba 136%; ukugeba 1 larze – 2,4 lari da TviTRirebuleba – 46 

TeTri. P 120 kg/ha variantze ki aRniSnuli maCveneblebi Sesabamisad 

Seadgenen – 1187 kg/ha;  793 lari/ha;  154%;  2,5 lari  da 43 TeTri. 

 Ffosforiani sasuqebis yovelwliurad Setanis variantebidan 

gansakuTrebiT maRali efeqturobiT gamoirCeoda P 180 kg/ha. aRniSnul 

variantze Cais mwvane foTlis mosavlis matebam fonTan SedarebiT 

Seadgina 2012 kg/ha; pirobiTma wminda Semosavalma – 1411 lari heqtarze;  

rentabelobam – 176%;  yovel daxarjul erT larze ukugebam – 2,8 lari, 

xolo, erT kilogrami Cais foTlis TviTRirebulebam – 40 TeTri. 
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 Ffosforiani sasuqis Semdegi doza – P 240 kg/ha, aseve dadebiTad 

moqmedebs Cais foTlis mosavalze. Mmateba fonTan SedarebiT 2038 

kilogramia heqtarze, magram, aRniSnul variantze fosforiani sasuqebis 

SetanasTan dakavSirebuli xarjebi gazrdilia, ris gamoc ekonomikuri 

efeqtianobis maCveneblebi CamorCeba wina variants (P 180 kg/ha). 

 rogorc zemoT avRniSnavdiT, me-7 da me-8 variantebze fosforiani 

sasuqi Setanilia Sesabamisad -  P 360   da   P 540 kg/ha sam welSi erTxel. 

maSasadame, aRniSnul variantebze sasuqebis SetanasTan dakavSirebuli 

xarjebi samjer aris Semcirebuli. 

 P 360   da   P 540 kg/ha variantebze pirobiTi wminda Semosavali 

Sesabamisad 943  da  1536 laria heqtarze;  rentabeloba  340 da  340%;  

ukugeba yovel daxarjul erT larze - 4,4 da  4,4 lari; TviTRirebuleba 

Sesabamisad – 0,25 da 0,25 lari.   
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reziume 

 

aWaris wiTelmiwa niadagi (Caqvi) mZime meqanikuri Sedgenilobisaa. 

sakvlevi niadagi xasiaTdeba STanTqmuli fuZeebis dabali SemcvelobiT 

da maRali gacvliTi mJavianobiT; humusisa da saerTo azotis saSualo 

da saerTo fosforisa da kaliumis maRali SemcvelobiT; moZravi 

fosforisa da hidrolizuri azotis Semcvelobis mixedviT niadagi 

Raribia, gacvliTi kaliumis SemcvelobiT ki saSualod uzrunvelyofili. 

 

azotiani, fosforiani da kaliumiani sasuqebis sami wlis 

ganmavlobaSi sistematuri Setana ar axdens gavlenas STanTqmuli 

fuZeebis, mJavianobis, humusis, azotis, fosforisa da kaliumis saerTo 

formebis Semcvelobaze. 

aRiniSneba ZiriTadi sakvebi elementebis  (NPK)  moZravi formebis 

Semcvelobis mixedviT niadagis nayofierebis amaRleba. 

 

superfosfatis yovelwliuri gamoyeneba ganapirobebs wiTelmiwa 

niadagis gamdidrebas moZravi fosforiT. Tuki NK+P 180 kg/ha variantze 

mindvris cdis dayenebis win (2004 w.) moZravi fosforis Semcveloba 0-15 

sm fenaSi Seadgenda 10,5 mg/100 g niadagze, fosforiani sasuqis sami wlis 

ganmavlobaSi yovelwliurad Setanis Sedegad, mindvris cdis dasasruls 

(2006 w.) misma Semcvelobam Seadgina 21,1 mg/100 g niadagze. 

 

aWaris wiTelmiwa niadagSi moZravi fosforis Semcvelobis 

sezonuri dinamikis Seswavlis safuZvelze dadgenil iqna misi 

raodenobis cvalebadoba savegetacio periodis  vadebis mixedviT. 

moZravi fosforis maqsimaluri raodenoba aRiniSna gazafxulze 

(vegetaciis dawyebisas). SemdgomSi, adgili aqvs mis TandaTan klebas 

Semodgomisken. SedarebiT meti xarisxiT vlindeba igi fosforiT 

ganoyierebul variantze, ramdenadme sustad ki – sakontrolo da fonis 

variantebze. 
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aWaris Cais plantaciebis wiTelmiwa niadagebSi Warbobs 

erTnaxevari Jangeulebis fosfatebi, romlebic ,,aqtiuri” mineraluri 

fosfatebis mTeli jamis 91-92 %-s Seadgenen. Kkalciumis fosfatebi 

niadagSi warmodgenilia mcire raodenobiT – 8-9%; fosforiani sasuqebis  

mzardi dozebis SetaniT sakvlev niadagSi mniSvnelovnad izrdeba 

aqtiuri mineraluri fosfatebis jami. sasuqis fosfori maqsimalurad 

grovdeba aluminis  fosfatebis fraqciaSi. 

 

wiTelmiwa niadagSi superfosfatis yovelwliurad da periodulad 

– 3 welSi erTxel Setanis variantebi, fosfaturi fondis struqturis 

mixedviT ar gansxvavdebian erTmaneTisagan. aRniSnul variantebze 

fosfatebis mineraluri formebi, maTi rogorc absoluturi, ise 

SefardebiTi raodenobis mixedviT, lagdeba Semdegi klebadi rigiT: Al-

P>Fe-P>Ca-P; 

 

aWaris wiTelmiwa niadagSi Setanili fosfori ZiriTadad 

fiqsirdeba  Setanis siRrmeze da maTi mxolod mcire nawili 

gadaadgildeba qveda fenebSi. Setanili fosfatebis 83-87% damagrebulia 

30 sm-mde siRrmis fenaSi, xolo 13-17% migrirebulia 30-40 da 40-50 sm 

siRrmis fenebSi (siRrmeebis mixedviT Sesabamisad 9-12 da 4-5%). 

 

aWaris wiTelmiwa niadagze Catarebul stacionarul mindvris 

cdaSi fosfor-kaliumiani sasuqebis fonze Setanili superfosfati 

mkveTrad amaRlebs Cais foTlis mosavals. 3 wlis ganmavlobaSi 

superfosfatis yovelwliurad Setanis pirobebSi optimaluri aRmoCnda 

doza – 180 kg P2O5  heqtarze; dozis Semdgom gazrdas mosavlis 

mniSvnelovani mateba ar gamouwvevia. 

 

 superfosfatis Setanis wesebis SedarebiTma Seswavlam gviCvena, 

rom Cais kulturis qveS fosforis  maRali dozebis erTdroulad Setana 

Tavisi efeqturobiT ar CamorCeba maTi Sesabamisi dozebis  

yovelwliurad Setanas. 
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Cais foTlis mosavlianobis amaRlebisa da sasuqebis Senaxvaze, 

transportirebaze da Setanaze gaweuli SromiTi danaxarjebis 

mniSvnelovani Semcirebis xarjze sasuqebis periodulad Setanis wesi 

ekonomikurad momgebiania. 

 

azot-kaliumiani sasuqebis fonze Setanili fosforiani sasuqebi 

Cais foTlis mosavlis gazrdasTan erTad mniSvnelovnad amaRleben Cais 

mwvane foTolSi taninisa da eqstraqtuli nivTierebebis raodenobas. 

maTi raodenoba dabalia usasuqo variantze da Sesabamisad Seadgens – 

22,9 da 39 % (2006w. 08.). N300K100+ P 180 variantze aRniSnuli maCveneblebi 

izrdeba da Sesabamisad Seadgenen – 26,1  da  43,6% (2006w. 08.) 

 

taninisa da eqstraqtuli nivTierebebis Semcveloba Cais duyebSi 

ganicdis sezonur cvalebadobas. maTi Semcveloba duyebSi maisidan 

dawyebuli yovelTviurad izrdeba da maqsimums aRwevs agvistoSi. 

 

ekonomikuri efeqtianobis analizma uCvena, rom aWaris wiTelmiwa 

niadagze Cais kulturisaTvis fosforiani sasuqebis gamoyeneba 

ekonomikurad maRalefeqturia. Ooptimalur variantze - NK+ P 180 kg/ha, 

pirobiTi wminda Semosavali – 1411 laria heqtarze; TviTRirebuleba – 

0,40 lari/kg; yovel daxarjul larze ukugeba – 2,8 lari; rentabeloba – 

176%; 
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rekomendacia warmoebas 

 

 aWaris tipur wiTelmiwa niadagze da analogiur niadagobriv- 

klimatur  pirobebSi Cais plantaciebSi rekomendirebulia: 

 

___  fosforiT Rarib niadagSi (P2O5 <30 mg 100 g niadagze) fosforiani 

sasuqebis Setana doziT P 180 kg/ha N300K100 – is fonze; Cais foTlis 

mosavali am SemTxvevaSi Seadgens  4,8-5,0 t/ha; 

 

___  fosforiani da kaliumiani sasuqebi niadagSi Setanil unda iqnes 

niadagis sazamTro gadabarvisas Cais mwkrivTaSorisis mTel farTobze 

buCqis  yelidan 10 sm daSorebiT. 

 

___  azotiani sasuqi (amoniumis gavrjila) Seitaneba wiladobrivad: 60% 

1 martidan  1 aprilamde, danarCeni 40% ki ivlisSi; sasuqi Tanabrad 

nawildeba mwkrivTaSoris mTel farTobze, fesvis yelidan 10 sm 

daSorebiT 5 sm siRrmeze; 

 

___  sasuqebis Senaxvaze, transportirebaze da Setanaze gaweuli 

SromiTi danaxarjebis mniSvnelovani SemcirebisTvis da Cais mwvane 

foTlis maRali da xarisxiani mosavlis miRebisaTvis mizanSewonilia 

fosforiani sasuqis sammagi dozis – P 540  kg/ha sam welSi erTxel 

Setana; sasuqebis gamoyenebis rentabeloba am SemTxvevaSi 340 %-mde 

izrdeba, nacvlad 176%-isa P 180 kg/ha yovelwliurad Setanis variantze. 

 

 

 

 

 

 

 

 

 



 80 

literatura 

 

1. bziava m.l. - gaZlierebuli kvebis kompleqsfaqtorebis gavlena Cais 

plantaciis mosavlianobaze. // Caisa da subtrop. kulturebis s/k 

institutis biuleteni. #1, 1956.  

2. bolqvaZe i.i. - Sida qarTlis mdelos yavisferi niadagebis 

fosfaturi reJimi da fosforiani sasuqebis efeqturoba bostneuli 

kulturebisaTvis (pomidori, kombosto). // avtoreferati s.m.m.k. 

xarisxis mosapoveblad. Tbilisi, 1982. 24 gv.  

3. gamyreliZe i.d. - Cais plantaciebSi fosforiani sasuqebis gamocdis 

Sedegebi. krebuli. `Cais plantaciis ganoyiereba~. t. I. 1942 w.  

4. gamyreliZe i.d., bziava m.l., gabisonia m.b., - Caisa da sxva 

subtropikuli kulturebis ganoyierebaze Catarebuli ZiriTadi 

samuSaoebis Sedegebi. // Caisa da subtrop. kulturebis s/k 

institutis biuleteni. #1. 1961 w. gv. 58-92.  

5. doliZe T.g. - Sida qarTlis fosforiT sxvadasxva xarisxiT 

uzrunvelyofili mdelos yavisferi niadagebis fosfaturi reJimi 

da fosforiani sasuqebis efeqturoba Saqris Warxlisa da simindis 

qveS. // avtoreferati s.m.m. kandidatis xarisxis mosapoveblad. 

Tbilisi. 1987. 27 gv.  

6. vaCnaZe S.r. - aRmosavleT saqarTvelos Savmiwa niadagebis 

fosfaturi reJimi da fosforiani sasuqebis efeturoba 

marcvleuli kulturebisaTvis // avtoreferati s.m.m. kandidatis 

xarisxis mosapoveblad. Tbilisi. 1984. 24 gv. 

7. TavdiSvili l. - azotiani sasuqebis sxvadasxva formebis gavlena 

Cais foTlis mosavalze, qimiur Semcvelobasa da xarisxze. // 

agraruli mecnierebis problemebi. ssagraruli universiteti. 2002 w. 

t. XX. gv. 138-142. Tbilisi.  

8. kiknaZe n. - fosforiani sasuqebis sxvadasxva dozebisa da Setanis 

wesebis gavlena Cais foTlis xarisxobriv maCveneblebze. // baTumis 

S. rusTavelis sax. saxelmwifo universitetis Sromebi. baTumi. t. II. 

1998 w. gv. 78-82.  



 81 

9. kiknaZe n., oniani o., - fosforiani sasuqebis sxvadasxva formebis 

gavlena Cais foTlis bioqimiur Sedgenilobaze. // saqarTvelos. 

s.m.m. akademiis moambe. Tbilisi, 1999 w. #4. gv. 36-38.  

10. kiknaZe n. - wiTelmiwebSi fosfatebis perioduli Setanis gavlena 

Cais foTlis qimiur Sedgenilobasa da mosavlianobaze. // agraruli 

mecnierebis problemebi. 1999 w. gv. 134-137.  

11. kiknaZe n.o. - fosfori saqarTvelos zogierTi tipis niadagSi da 

fosforiani sasuqebis efeqtianoba.  // avtoref. disert. s.m.m. 

doqtoris xarisxis mosapoveblad. Tbilisi, 2003 w. 70 gv. 

12. korZaxia m. - saqarTvelos hava. Tbilisi, 1961.  

13. kutalaZe n. – moZravi fosforis sezonuri dinamika aWaris 

wiTelmiwebSi, agrarul mecnierebaTa problemebi, // q.Tbilisi. 2006; 

74-76 gv. 

14. kutalaZe n., margvelaSvili g. – fosforis mineraluri formebi 

aWaris wiTelmiwa niadagSi da maTi transformacia fosforiani 

sasuqebis gamoyenebis pirobebSi. // saq. s/m. mecnierebaTa akad. moambe 

#4. 2005; 210-214 gv. 

15. kutalaZe n., oniani o. – fosfatebis migracia aWaris wiTelmiwa 

niadagSi. // saq. s/m. mecnierebaTa akad. moambe #4. 2005; 214-217 gv. 

16. kutalaZe n., miqelaZe o., cincqilaZe a. – aWaris niadagebis 

daxasiaTeba daxasiaTeba da misi nayofierebis amaRlebis gzebi. // 

baTumis SoTa rusTavelis saxelmwifo universitetis “Sromebi”, 

2003; 230-235 gv. 

17. kutalaZe n., seidiSvili n., Telia. q., CxaiZe i. – wiTelmiwa 

niadagebis daxasiaTeba da misi nayofierebis amaRlebis gzebi. // 

babbis Sromebi. 2003; 50-53 gv. 

18. kutalaZe n., kobaxiZe m., CxaiZe i. – fosfaturi fondis struqtura 

CaiT gaSenebul wiTelmiwa niadagSi. // babbis SromaTa krebuli. 

baTumi, 2006; 69-71 gv. 

19. margvelaSvili g.n. - fosfori gaewrebul-yviTelmiwa niadagSi da 

fosforiani sasuqebis gavlena Cais foTlis mosavalze. // 

avtoreferati disertaciis s.m.m. kandidatis xarisxis mosapoveblad. 

(rus. enaze). soxumi; 1969; 34 gv.  



 82 

20. margvelaSvili g.n., kiknaZe n.o. - fosfori saqarTvelos intensiuri 

miwaTmoqmedebis niadagebSi da fosforiani  sasuqebis efeqtianoba.  

(monografia); baTumi. 2009 w. 417 gv. 

21. oniani o.g. - superfosfatis fosforis mJavas gardaqmna wiTelmiwa 

niadagSi. // saqarTvelos niadagmcod. agroqimiis da melioraciis 

institutis SromaTa krebuli. 1976 w. t. 16. gv. 162-175.  

22. oniani o.g.,  margvelaSvili g.n. - niadagis qimiuri analizi. 

Tbilisi. `ganaTleba~. 1975 w.  507 gv.  

23. oniani o.g., margvelaSvili g.n. – mcenaris qimiuri analizi – 

Tbilisi, `ganaTleba~ 1978 w.  415 gv.  

24. sabaSvili m.n. - saqarTvelos ssr niadagebi. Tbilisi, 1965 w.  

25. talaxaZe g.r., anjafariZe i.e., lataria v., kirvaliZe r., mindeli k., 

nakaSiZe l., mindeli m. – saqarTvelos niadagebi. gamomcemloba 

`ganaTleba~, Tbilisi, 1983 w. gv. 104-136.  

26. uruSaZe g.n., - fosfatebis efeqturoba Cais plantaciebSi da maTi 

urTierTqmedeba niadagTan, // krebuli `Cais plantaciis 

ganayofiereba~ t. 1. Tbilisi, 1942.  

27. uruSaZe g.n. - fosfatebi Cais plantaciebis ganayofierebis 

sistemaSi. // Caisa da subtrop. kulturebis s/k institutis 

biuleteni. #3, 1949.  

28. uruSaZe g.n. - wiTelmiwa niadagebze granulirebul fosforian 

sasuqebze cdebis Sedegebi. // Caisa da subtrop. kulturebis s/k 

institutis biuleteni. #1, 1951.  

29. uruSaZe g.n. - Cais plantaciaSi fosforiani sasuqebis Setanis 

wesebze cdebis Sedegebi. // Caisa da subtrop. kulturebis s/k 

institutis biuleteni, #4, 1953.  

30. falavandiSvili S.d. – aWaris niadagebis racionaluri gamoyenebis 

geografiuli aspeqtebi subtropikuli kulturebis ganviTarebasTan 

dakavSirebiT. // avtoreferati disertaciis geografiul mecnier. 

doqtoris xarisxis mosapoveblad. Tbilisi, 1993,  31 gv.  

31. falavandiSvili S. – aWaris wiTelmiwa niadagebi da maTi sawarmoo 

gamoyeneba. baTumi, 1987 w.  119 gv.  



 83 

32. futkaraZe S.a. - fosforiani sasuqebis axali formebis 

gadaadgileba wiTelmiwa niadagSi // subtropikuli kulturebi, 1963, 

#2, gv. 101-106.  

33. CxaiZe g. – subtropikuli kulturebi. Tbilisi, 1996 w. 531 gv.  

34. WaniSvili S.T. – sacdeli saqmis meTodika. Tbilisi, `mecniereba~, 

1973 w.  

35. Агрохимические методы исследования почв. 5-ое изд. доп. и перераб. – М.: Наука; 

1975. 656 с. 

36. Аскинази Д.Л., Гинзбург К.Е., Лебедева Л.С. – Минеральные формы фосфора в 

почве и методы их определения. // Почвоведение. 1963. №5. с. 6.  

37. Бакхтадзе К.Е. - Биологические основы культуры чая. Тбилиси; Мецниереба; 1971;  

367 с. 

38. Бзиава М.Л. – Состав гумуса субтропических почв. // Почвоведение. №3. 1949.  

39. Бзиава М.Л. - Удобрение субтропических культур. – Тбилиси: изд-во «Сабчота 

Сакартвело», 1973.  368 с. 

40. Воронцов В.Е. – Биохимия чая. М.: Пощепромиздат, 1946. 278 с. 

41. Габисония М.В., - Основные проблемы применения удобрений на чайной 

плантации в зоне подзолистых почв западной Грузии. Сборник статей к VIII 

международному когрессу по минеральными удобрениями. Тбилиси. 1976 г. с. 37-

41.  

42. Гамкрелидзе Г.Л., Немсицверидзе Л.B., Ахвледиани У.Б. - Эффективность 

периодического внесения фосфорно-калийных удобрений на чайных плантациях в 

условиях Имерети. // сб. статей к VIII международ. конгрессу по мин. удобрениям. 

Тбилиси; 1976; с. 185-191.  

43. Гедеванишвили Д.П. – Почвы субтропических районов в связи с проблемами их 

освоения. «Почвы Советских субтропиков». изд. Сов. секции МАП. 1936.  

44. Гинзбург К.Е., Лебедева Л.С. - Методика определения минеральных форм 

фосфатов почвы // Агрохимия. 1971. №1. с. 125-135.  

45. Гинзбург К.Е.; - Фосфор основных типов почв СССР. М.: Наука, 1981;  244с.  

46. Глазунова Н.М. - Сезонная динамика легкоподвижных фосфатов в дерново-

подзолистых почвах. // Тр. ВИУА. 1964. Выпуск 43. с. 19.  

47. Глинка К. – Латериты и краснозѐмы тропических широт. // Почвоведение. 1903. 

№3.  



 84 

48. Годзиашвили Б.А. – Влияние магниевых удобрении на урожайность чайных и 

цитрусовых плантации в условиях красноземных почв. // Сб. статей к VIII 

Международному конгрессу по мин. удобрениям. Тбилиси; 1976; с. 159-167.  

49. Голетиани Г.И. – Влияние минеральных удобрений на свойства почвы и 

урожайность чайной плантации. Тбилиси. 1960.  

50. Гонзалесс А.А. - Характеристика фосфатного режима почв Кубы. // Автореф. дисс. 

канд. с.-х наук. М.: ТСХА, 1977.  

51. Давтян Г.С. – К вопросу о разделении основных групп почвенных фосфатов. // 

Почв сов. почвоведения. М.: АН СССР. 1939. Сб. 7. с. 149-162.  

52. Дараселия М.К. - Краснозѐмные и подзолистые почвы Грузии и их использование 

под субтропические культуры. – Тбилиси, 1949.  448 с.  

53. Дараселия М.К. - Некоторые приѐмы рационального использования почвенной 

влаги в условиях чайных плантации. // Почвоведение №2. 1961.  

54. Докучаев В.В. – Предварительный отчет об исследованиях на Кавказе летом 1899 г. 

т. 12. – Тифлис: изд. отд. геог. о-ва, 1900.  32 с.  

55. Долидзе Д. – Изменение свойств красноземных почв Аджарии в связи с их 

окультуриванием. // Автореф. диссертации к.с.х.н. Тбилиси, 1969.  

56. Доспехов Б.А.-  Методика полевого опыта. М.: Колос, 1973. 416 с.  

57. Дугашвили П.С. - Эффектвность фосфорных удобрений на длительно удобряемых 

чайных плантациях. // Бюл. ВНИИЧ и СК. 1955. №4, с. 3-21.  

58. Дугашвили П.С. - Установление эффективности фосфорных удобрений на 

длительно удобряемых чайных плантациях. // Автореферат кандидатской 

диссертации. М. 1955. 24 с.  

59. Дугашвили П.С.- К вопросу передвижения фосфатов в красноземной почве. // 

Бюллетень ВНИИЧ и СК. №3. 1958.  

60. Иосава В.В. - Действие минеральных удобрений на развитие корневой системы 

чайного куста на субтропической подзолистой почве. // «Агрохимия», №7, 1966.  

61. Карпинский Н.П. – Агрохимическая характеристика дерново-подзолистых почв в 

связи с их генезисом и окультуренностью. // Удобреня и основные условия их 

эффективного применения. М. Колос, 1970.  

62. Кикнадзе Н.О. – Превращение фосфорных удобрений при длительном их 

применении на красноземных почвах чайных плантации. // Автореф. диссертации 

к.с.х. науки. Тбилиси. 1991 г.  25 с.  

63. Кононова М.М. – Органическое вещество почвы, его природа, свойства и методы 

учения. М., изд. АНСССР. 1963.  



 85 

64. Краснов А.И. – К флоре бассейна р. Чаквы. // Тр. О-ва естествознания при Харьк. 

ун-те. 1983. т. 28. с. 183-203.  

65. Кук Дж. - Системы удобрения для максимальных урожаев. М.; Колос, 1970, 520 с.  

66. Курсанов А.Л. - Синтез и превращение дубильных веществ в чайном растении. М.: 

Изд-во АН СССР. 1952.  52 с.  

67. Кярблане Х.А. - Изменение фосфатного режима Эстонской ССР при 

систематическом внесении удобрении. // Агрохимия. 1981. №1. с. 19.  

68. Маргвелашвили Г.Н. - Фосфор в оподзоленно-желтоземной почве и действие  

фосфорных удобрений на урожай чайного листа. // Автореф. диссертации 

кандидата с.х. наук. Сухуми. 1969.  34 с.  

69. Маргвелашвили Г.Н. – Формы фосфора в оподзоленно-желтоземных почвах по 

методу фракциооного анализа Чанга и Джескона. // Субтропические культуры. 

1971. №4. с. 22.  

70. Маргвелашвили Г.Н. - Фосфор в почвах интенсивного земледелия Восточной 

Грузии и эффективность фосфорных удобрений под однолетние культуры. // 

Автореф. диссер. доктора с/х наук. Москва; 1980.  43 с.  

71. Менагаришвили А.Д. - Агрохимия. Тбилиси; Ганатлеба. 1966. 432 с.  

72. Нижарадзе А.Н. – Роль фосфорных соединении в обмене веществ чайного листа. // 

Биохимия чайн. пр-ва, №5. 1946. с. 67.  

73. Ониани О.Г. - Суперфосфат или фосфоритная мука? К вопросу о лучшей форме 

фосфорных удобрений для чайных плантации Западной Грузии. // Субтропические 

культуры. №3. 1961. с. 139-148.  

74. Ониани О.Г. - Эффективность новых форм фосфорных удобрений под чаай. // 

Субтропические культуры. №3, 1962, с. 40-48.  

75. Ониани О.Г. - Роль удобрении в повышении урожайности субтропических культур. 

// «Агрохимия», №10, 1964.  

76. Ониани О.Г.-  Сравнительная эффективность разных форм фосфорных удобрений 

на чайных плантациях. // «Субтропические культуры». №3, 1966. с. 18-34.  

77. Ониани О.Г. - Превращение фосфатов при их внесении в красноземные почвы. 

«Агрохимия», №3, 1966, с. 26-33.  

78. Ониани О.Г. - Преобразование растворимых фосфатов, внесенных в 

субтропические подзолистые почвы. // «Субтропические культуры». №2, 1967, с. 

127.  

79. Ониани О.Г. - Фосфатный режим почв чайных плантации Грузии. // Автореферат. 

дисс. д.с.х.н. Тбилиси, 1968. 47 с.  



 86 

80. Ониани О.Г. - Фосфатный режим кислых почв и применение фосфорных 

удобрерий на чайных плантациях Грузии. Тбилиси: Мецниереба, 1974;  306 с.  

81. Ониани О.Г, - Агрохимия калия. Москва, 1981.  199 с.  

82. Ониани О.Г., Бурчуладзе Т.Е., Маргвелашвили Г.Н. - Запасное внесение 

фосфорных удобрении на чайных плантациях. // сб. ст. к. VIII Междунар. конг. по 

минер. удобрениям. Тбилиси, 1976. с. 19-29.  

83. Палавандишвили Ш. – Водный режим красноземных почв Аджарии. Батуми, 1985.  

84. Полынов Б.Б. – Красноземная кора выветривания и ее почвы. //  Избр. тр. М., 1956. 

с. 365-385.  

85. Прянишников Д.Н. - Избранные сочинения. т. 1. Агрохимия. Москва. 1963.  

86. Путкарадзе Ш.А. – Перевдижение новых форм фосфорных удобрении на 

красноземной почве. // «Субтропические культуры». 1963. №2. с. 101-106.  

87. Путкарадзе Ш.А. – Урожайность чайных плантации в связи с эффективностью 

последействия концентрированных и термических фосфатов. // Субтропические 

культуры. 1972. №4. с. 32-36. 

88. Ромашкевич А. – Почвы и коры выветривания влажных субтропиков Западной 

Грузии. Москва, 1974.  

89. Сабашвили М.Н.-  Почвы влажной субтропической зоны ССР Грузии. Тбилиси, 

1936.  

90. Сабашвили М.Н. - Субтропические красноземы СССР. Москва, 1954.  

91. Селянинов Г.Т. – Общий очерк климата черноморского побережья Кавказа. М. 

1936.  

92. Селянинов Г.Т. – Перспективы субтропического хозяйства СССР в связи с 

природными условиями. Л., 1961.  

93. Тюрин И.В. – Географические закономерности гумусообразования. // Тр. Юбил. 

сессии, посвящ. столетию со дня рождения В.В. Докучаева. М., Л.; 1949. с. 85-101.  

94. Урушадзе Г.Н. - Основные итоги опытных работ ВНИИЧ и СК по химизации 

чайных плантации Западной Грузии. // Бюл. ВНИИ чая и субтроп. культур. 1954. 

№4. с. 3-47.  

95. Фокин А.Д., Аргунова В.А. и др. - Состав органического вещества и состояние 

полуторных окислов и фосфатов в водах, дренирующих подзолистые почвы. // Изд. 

ТСХА. 1973. вып. 2. с. 99.  

96. Фридланд В.М. – Почвы влажных и полусухих областей СССР: Указания по 

классификации и диагностике почв. – М.: Колос, 1967.  65 с.  



 87 

97. Хочолава И.А. – Технология чѐрного чая. // Авторизов. пер. с груз.; Под редакции 

проф. А.Л. Курсанова – М.: Пищепромиздат, 1947,  189 с.  

98. Цанава В.П. - Применение удобрений на чайных плантациях. // Агрохимия, 1971. 

№1. с. 143-149.  

99. Цанава В.П.; Цанава Н.Г. - Теоретические основы применения азотных удобрении 

на чайных плантациях. // В сб. Статьи к VIII Международному конгрессу по 

минеральным удобрениям. Тбилиси, 1976, с. 45-50.  

100. Чириков Ф.В. – К методике учета форм фосфатов в почвах. // Химизация соц. 

земледелия. 1939. №10-11. с. 59-63.  

101. Шарабидзе Н. - Влияние содержания микроэлементов на качество чайного листа. // 

«Джорджия инджинеринг нюс». №2. 2006
а
 г.  

102. Шмук А.А. - Динамика режима питательных веществ в почве. М.: Пишепромиздат, 

1950.  38 с.  

103. Dean L.A. - An attempted fractionation of the soil phosphorus. // Rothamsted Mem. agr. 

Sc. St. Albans, 1939. v. 22. P. 234-245.  

104. Larsen S. - Soil phosphorus. // Jn.: Advances in agronomy. N.Y.: Akad. Press. 1967. V. 

19. p. 151.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 88 

Sinaarsi 

Sesavali  ---------------------------------------------------------------------------------------------------  4                                                

Tavi  I.     zogadi daxasiaTeba    

                    

1.1. sasuqebis gamoyeneba Cais plantaciebSi --------------------------------------------  6L            

1.2. sakvlevi zonis niadagur-klimaturi pirobebi ---------------------------------  11     

1.3. sacdeli nakveTis niadagi, misi agroqimiuri daxasiaTeba (sawyisi    

    niadagi da sasuqebis Setanis Semdeg) ----------------------------------------------- 17     

 

Tavi  II.   eqsperimentuli nawili 

 

2.1  kvlevis Catarebis meTodika ---------------------------------------------------------------  24                        

2.2 fosforis mineraluri formebi niadagSi da maTi transformacia       

    fosforiani sasuqebis sxvadasxva doziT da wesiT gamoyenebis   

    pirobebSi ---------------------------------------------------------------------------------------------  26   

2.3  moZravi fosforis sezonuri dinamika niadagSi ------------------------------- 32         

2.4F fosfatebis migracia niadagis siRrmeSi ------------------------------------------ 39 

           

Tavi III. fosforiani sasuqebis mzardi dozebis gavlena Cais mwvane 

         foTlis mosavalze   da xarisxze       

                                                

3.1  fosforiani sasuqebis mzardi dozebis gavlena Cais mwvane foTlis 

    mosavalze ----------------------------------------------------------------------------------------------- 44 

3.2  fosforiani sasuqebis gavlena Cais foTlis xarisxobriv     

    maCveneblebze ----------------------------------------------------------------------------------------- 53                       

3.3  ZiriTadi sakvebi elementebis  (NPK)  Semcveloba daGgamotana Cais     

    mwvane foTlis mosavliT --------------------------------------------------------------------- 61       

3.4  fosforiani sasuqebis gamoyenebisEekonomikuri efeqtianoba Cais     

   kulturisaTvis ---------------------------------------------------------------------------------------- 71    

reziume ---------------------------------------------------------------------------------------------------------- 76 

rekomendacia warmoebas ------------------------------------------------------------------------------- 79     

literatura -------------------------------------------------------------------------------------------------- 80 

Sinaarsi --------------------------------------------------------------------------------------------------------- 88 

biografia ------------------------------------------------------------------------------------------------------ 89         



 89 

                         

             

 

 

 

 

 

                     nunu kutalaZe –SoTa rusTavelis 

saxelmwifo universitetis agrarul-teqnologiuri samecniero-kvleviTi 

institutis ufrosi mecnier-TanamSromeli.  

daamTavra Sromis wiTeli droSis ordenosani Tbilisis sasoflo-

sameurneo instituti, agroqimia-niadagmcodneobis specialobiT. 

gamoqveynebuli aqvs 62 samecniero naSromi referirebad, 

recenzirebad da sxva JurnalebSi. miRebuli aqvs monawileoba samecniero 

konferenciebSi: baTumi, Tbilisi, quTaisi. 

2009 wels daicva disertacia Temaze: “fosforis transformacia 

aWaris wiTelmiwa niadagSi da fosforiani sasuqebis efeqtianoba Cais 

plantaciaSi”.  


