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Tbilisi 

Sesavali

agroqimiis sagani da meTodi. misi kavSiri sxva disciplinebTan. agroqimiis kvlevis ZiriTadi obieqtebi.

agroqimia aris mecniereba, romelic Seiswavlis nivTierebaTa wrebrunvas miwaTmoqmedebaSi, AniadagSi da mcenareSi mimdinare qimiur procesebze zemoqmedebis RonisZiebebs, romelTac SeuZliaT gaadidon mosavali da Secvalon misi Sedgeniloba. nivTierebaTa wrebrunvaSi adamiani ereva sasuqebis gamoyenebiT. mineraluri sasuqebis gamoyenebiT niadagSi Seitaneba sakvebi elementebis axali raodenoba, organuli sasuqebiT awarmoeben wina wels mosavliT gamotanili sakvebi elementebis dabrunebas.

agroqimia swavlobs niadagis nayofierebis sakiTxebs, masSi sakvebi elementebis saerTo da moZravi formebis Semcvelobas, ganawilebasa da dinamikas. amuSavebs qimiuri melioraciis saSualebebis, organuli da mineraluri sasuqebis, zrdis stimulatorebis gamoyenebis iseT racionalur xerxebs, romlebic uzrunvelyofen ara marto maRali da xarisxiani mosavlis miRebas, aramed niadagis nayofierebis amaRlebasac.

agroqimiis mTavar amocanas Seadgens mcenaris kvebisaTvis saukeTeso pirobebis Seqmna, rasac is aRwevs sasuqebis sxvadasxva formebis Tvisebebis SeswavliT. niadagTan maTi urTierTqmedebis Taviseburebebis gaTvaliswinebiT, sasuqebis ufro efeqturi formebis, Setanis vadebis da xerxebis dadgeniT. sasuqebis gamoyenebiT mcenaris kvebis regulireba saSvalebas iZleva miviRoT maRali da xarisxiani mosavali. es aris kulturaTa mosavlianobis gadidebis intensiuri gza, romelic bevrad  ufro efeqturia eqstensiur- farTobebis gadidebiT mosavlis gadidebis gzasTan SedarebiT. 

agroqimias kavSiri aqvs MmTel rig monaTesave mecnierebebTan rogoricaa: mcenareTa fiziologia, niadagmcodneoba, qimia, miwaTmoqmedeba, mikrobiologia da sxva. mwvane mcenaris kvebis sakiTxebis Seswavla agroqimias akavSirebis mcenareTa fiziologiasTan. agroqimiis amocanas Seadgens ara marto mcenaris kvebis gamokvleva, aramed misi regulirebis RonisZiebebis SemuSaveba, rac mosavlianobis gadidebis saSvalebas iZleva.

agroqimias mWidro kavSiri aqvs niadagmcodneobasTan. niadagis qimiuri, fiziko-qimiuri da biologiuri Tvisebebis SeswavliT, agroqimia adgens mis nayofierebas, sakvebi nivTierebebis formebs, maT xsnadobasa da SesaTviseblobas, niadagis mJavianobas, buferobas, Setanili sasuqebis gardaqmnas da sxva. udavoa agroqimiis  kavSiri miwaTmoqmedebasTan, romelic swavlobs niadagis damuSavebis meTodebsa da vadebs. niadagis damuSaveba Tavis mxriv apirobebs haeraciis da mikroorganizmTa cxovelmyofelobis gaumjobesebas, romlebic Slian niadagis organul da Zneladxsnad SenaerTebs da amiT adideben mcenarisaTvis SesaTvisebeli sakvebi elementebis raodenobas.

niadagis mikrobiologiuri procesebis Seswavla da baqteriuli preparatebis gamoyeneba, agroqimias akavSirebs sagan mikrobiologiasTan.

agroqimias kavSiri aqvs qimiasTan, romlis aRmoCenebmac SesaZlebeli gaxada qimiuri mrewvelobis ganviTareba, sasuqebis, zrdis stimulatorebis da mcenareTa dacvis qimiuri saSvalebebis gamoyeneba.

 agroqimias kavSiri aqvs agreTve memcenareobasTan, mcenareTa qimiur dacvasTan, ekonomikasTan da sxva disciplinebTan. 

Tavi I

soflis meurneobis qimizaciis Tanamedrove          mdgomareoba da ganviTarebis perspeqtivebi.

mineraluri da organuli sasuqebis warmoeba da gamoyeneba msoflioSi da saqarTveloSi

soflis meurneobis progresi didad aris damokidebuli qimizaciis mecnierulad dasabuTebul gamoyenebaze. Ggaeros sasursaTo komisiis monacemebiT im qveynebSi sadac erT heqtar savargulze mcire raodenobiT sasuqebs iyeneben an saerTod ar iyeneben, mosaxleobis 1/3 -1/2 qronikul SimSils ganicdis  da msoflios masStabiT yovelwliurad ixoceba 40 milionamde adamiani. maTive gaangariSebiT 2010 wlisaTvis Cveni planetis mosaxleoba 7 miliards miaRwevs.  mosaxleobis sasursaTo produqtebiT uzrunvelsayofad saWiroa marclovani kulturebis mosavlis 100 %, mecxoveleobis produqtebis 200 % gadideba. aRniSnulis misaRwevad

mineraluri da mikrosasuqebis warmoeba da gamoyenebis saerTo moculoba 310 milion tonamde unda gaizardos. 
aqedan azotiani sasuqebis warmoeba 170 mil tonaamde, fosforianis 70 mil tonaamde, kaliumians 60 mil tonaamde.
  amJamad ganviTarebad qveynebSi mineraluri sasuqebis warmoeba saSualod 7-dan 23 kg- mde gaizarda, xolo ganviTarebul qveynebSi 55-dan 135 kg-mde. e.i. samjer. rac mainc ar aris sakmarisi.  mineraluri sasuqebis warmoebis zrdis maRali tempi miznad isaxavs miwaTmoqmedebaSi sakvebi elementebis dadebiTi balansis SenarCunebas, niadagis gamofitvis Tavidan acilebas  da misi nayofierebis imave doneze SenarCunebas an amaRlebas.

sasuqebis warmoeba da gamoyeneba saqarTveloSi

saqarTveloSi mineraluri sasuqis warmoeba pirvelad 1939 wels dawyo quTaisis litofonis qarxanaSi, sadac  mcire raodenobiT amoniumis sulfati iqna gamoSvebuli. 1955 wels azotiani sasuqebis pirveli produqcia gamouSva rusTavis qimiurma kombinatma, romelTa warmoebam 1986

wels 155 aTasi tonas miaRwia. 1995 wels minimumamde 0,6 aTas tonamde daeca. 2006 wels 26,6 aTasi tona Seadgina.   am qarxanaSi ZiriTadad awarmoeben amoniumis gvarjilas da mcire raodenobiT amoniumis sulfats.

Cvens respublikaSi gamoyenebuli mineraluri sasuqebis saerTo raodenobam 1986 wels 254,3 aTas tonas miaRwia. 1 ha-ze  Setanilma azotis, fosforis da kaliumis raodenobam Seadgenda 269 kilogrami Seadgina. aqedan 130 kg modioda azotze, 92 kg fosforze da 47kg kaliumze.

saqarTveloSi garda mineraluri sasuqebisa mzaddeba adgilobrivi sasuqebic. torfis gadamamuSavebeli qarxnebi aris foTSi, qobuleTSi, zugdidSi, lanCxuTSi, romlTa mier gamoSvebulma torfis sasuqma 1990 wels 310 aTas tonas miaRwia. dRes am sasuqis damzadeba saerTod Sewyvetilia.  organuli sasuqebis damzadeba TandaTan izrdeboda da 1986 wels 2,05 milion tonas Seadgina, 1989 wels 3,0 mln tonas miaRwia. Semdgomi 1990 wlidan daiwyo klebis tendencia 1,2 milioni tona, 2000 wlisaTvis 100 aTas tona, 2006 wlisaTvis 1 milion tona.

mineraluri da organuli sasuqebis roli sasoflo-sameurneo kulturebis mosavlianobis gadidebis saqmeSi.

     Tanamedrove pirobebSi mineraluri da organuli sasuqebis gamoyeneba, sxva agroteqnikur RonisZiebebTan SedarebiT, yvelaze efeqtur saSvalebas warmoadgens   memcenareobis produqtiulobis gadidebis saqmeSi. sasuqebis gamoyeneba uzrunvelyofs mosavlis namatis 50 % miRebas da msoflio mosaxleobis yoveli meoTxe adamiani am namati produqciiT ikvebeba. 

      msoflios miwaTmoqmedTa gamocdilebiT damtkicebulia   mWidro kavSiri mosavlis donesa da sasuqebis gamoyenebas Soris. 1770-1780 wlebSi roca arc sasuqebs iyenebdnen da arc parkosnebs Tesavdnen xorblis mosavali 7 c/ha Seadgenda, 1840-1880 wlebSi mcenareTa morigeobiT da parkosnebis CarTviT mosavali 16 c/ha gaizarda, 1925 wels samyuras fonze mineraluri sasuqebis SetaniT 30 c-mde, 1985 wels kompleqsuri qimizaciiT 50 c-mde. 

sasoflo-sameurneo kulturebis qveS gamoyenebuli sasuqebis raodenoba da mosavlianoba pirdapir proporciul kavSirSia erTmaneTTan, rac TvalnaTliv dasturdebaHholandiis magaliTze. es qveyana saSualod iyenebs 822kg NPK-s, romlis TiTqmis 50-70 % Seaqvs nakelis saxiT. aqedan: N - 577kg-ia, P2O5 – 102kg, K2O – 143kg-s da saqarTvelosTan SedarebiT iReben 3-4-jer met mosavals – 86,5c xorbals, 42c Wvavs, 50c qers 100c siminds, 445c kartofils, 485c Saqris Warxals.

     saqarTveloSi 1990 wels 1 ha-ze iyenebdnen 318kg NPK. aqedan mxolod 10-15 % organuli sasuqebis xvedriTi wili, rac garkveul wilad apirobebs mineraluri sasuqebis efeqturobis SesamCnev Semcirebas, ris gamoc miRebuli marcvlis mosavali 24,6c/ha Seadgens, mzesumziris 14,7, kartofilis 116, bostneulis 140, xilis 64, yurZenis 57,9 yurZenis, citrusis 92,6, da Cais 67c/ha. 

mineraluri   da   organuli   sasuqebis   roli soflis      meurneobis intensifikaciis saqmeSi maTi erToblivi gamoyenebis upiratesoba
arsebobs soflis meurneobis ganviTarebis ori gza: eqstensiuri da

intensiuri. eqstensiuri – farTobebis gadidebis gziT sasoflo-sameurneo produqtebis warmoebis gadidebis SesaZleblobebi Zalze  SezRudulia,

amasTan es RonisZieba moiTxovs didZal danaxarjebs. Tu sasuqebis gamoyenebiT xarjebi 1000 lars Seadgens, axali farTobebis aTvisebisas 5000 laramde izrdeba. ekonomikurad ufro gamarTlebulia intensiuri gza, sasuqebis gamoyenebiT, romlebic saSualebas iZlevian gadidebuli iqnes yvela sasoflo-sameurneo kulturebis mosavlianoba  da Seqmnili iqnes produqtebis sakmarisi maragi.

sasoflo-sameurneo kulturebis yvelaze maRali da xarisxiani mosavali miiReba mineraluri da organuli sasuqebis erToblivi Setanisas. 

calke mineraluri sasuqis Setanisas uaresdeba niadagis fizikuri, fiziko-qimiuri, qimiuri da biologiuri Tvisebebi, uaresdeba struqtura, wylis da haeraciis reJimi da mcenaris kvebis pirobebic, riTac mcirdeba gamoyebuli mineraluri sasuqebis efeqturoba. nakleb efeqturia nakelis calke gamoyenebac, radgan am SemTxvevaSi brundeba mosavliT gamotanili

sakvebis elementebis mxolod nawili, amitom adgili aqvs niadagis gaRaribebas da mosavlis Semcirebas.

mineraluri da organuli sasuqebis erToblivi gamoyeneba saSualebas iZleva gavadidoT niadagis nayofiereba, uzrunvelvyofT mcenareebi sakvebi elementebiT mTeli savegetacio periodis ganmavlobaSi, gavzardoT sakvebi elementebis gamoyenebis koeficientebi da SevamciroT maTi CarecxviTi da aqrolebiTi danakargebi, gavamdidroT niadagi mikroorganizmebiT da amiT xels  SeuwyoT masSi arsebuli organuli da mineraluri SenaerTebis daSlas.  maTi erToblivi SetaniT ki ar vauaresebT niadagis Tvisebebs, piriqiT vaumjobesebT, rac saSualebas iZleva miviRoT maRali mosavali.

Tavi II

agroqimiis ganviTarebis istoria.

ucxoeli mecnierebis roli mcenareTa kvebisa da sasuqebis gamoyenebis sakiTxebis SeswavlaSi.

sxvadasxva gamanoyierebeli saSvalebiT niadagis nayofierebis gadidebis Sesaxeb codna dagrovili iqna miwaTmoqmedTa mravali Taobis saukunovani praqtikuli moRvaweobis Sedegad. Zveli romaelebi niadagis nayofierebis gasadiodeblad iyenebdnen nakels, kirs, tkils, TabaSirs, mwvane sasuqebs, xolo indielebi siminds Tevzis anarCenebiT anoyierebdnen.

romaelTa miRwevebs soflis meurneobaSi Tavi mouyara petrus krerCetniusma, romelmac  1240 wels gamosca wigni ,, romaelTa miRwevebis Sesaxeb soflis meurneobaSi.’’ masSi avtorma gaaSuqa niadagis nayofierebis gadidebisa da sasoflo-sameurneo kulturebis mosavlianobis gadidebis RonisZiebebi.

eklesiis dogmebma Zlier Seaferxes mecnierebaTa ganviTareba me-16 saukunemde. 1563 wels kvlav gamoCnda jansaRi azri mcenaris kvebis Sesaxeb bernar palisis SromebSi, romelsac marilebi miaCnda zrdisa da sicocxlis safuZvlad. is niadagis gamofitvas misi marilebiT

gaRaribebaSi xedavda. erTerTi aseTi marili 1656 wels aRmoaCina glauberma da is gvarjilis saxelwodebiT aris cnobili, romelic mas miaCnda mcenaris zrdis safuZvlad. Tumca azoti aRmoCenili iqna 100 wlis

Semdeg. 1757 wels xomis mier dadgenili iqna mcenarisaTvis tutis anu kaliumis mniSvneloba, 1795 wels dendonaldis, 1805 wels sosiuris mier fosforis mniSvneloba. 

1753 wels lomonosovma gamoTqva azri mcenaris haeridan kvebis Sesaxeb. 1853 wels Svedma mecnierma valeriusma, Camoayaliba mcenaris kvebis humusovani Teoria, sadac amtkicebda mcenaris mier humusis SeTvisebis SesaZleblobas. mas mineraluri marilebi mxolod humusis gamxsnelad miaCnda. 

sabolood mcenaris kvebis Hhumusovani Teoria Camoayaliba  germanelma mecnierma Teerma 1809 wels. is uaryofda azotisa da nacris elementebis rols mcenaris kvebisaTvis da niadagis nayofierebis Semcirebas xsnida misgan humusis gataniT. amasTan naxSirorJangis ZiriTad 

wyaros niadagSi xedavda, atmosferoSi arsebuls meore xarisxovan rols aniWebda.

mcenaris fesvur da haerovan kvebas Soris kavSiri daadgina lavuaziem 1775 wels. man aRmoaCina atmosferoSi azotis arseboba da daaskvna, rom mcenares sakvebi elementebi SeuZliaT SeiTvison Haeridan, wylidan da mineraluri samyarodan.

sagan agronomiul qimias safuZveli Cauyares frangma mecnierma busengom da garmanelma mecnierma libixma. busengom pirvelma awarmoa miwaTmoqmedebaSi nivTierebaTa wrebrunvis aRricxva, riTac daamtkica azotis udidesi roli mcenaris kvebaSi. man qviSis kulturebSi 1837 wels  daayena cdebi, sadac Seitana nacari da araorganuli nivTierebebi da daaskvna, rom mcenareebs SeuZliaT organuli nivTierebebis gareSe ganviTareba, riTac uaryo Teeris humusovani Teoria da mas daupirispira mcenaris azotovani kvebis Teoria. busengom aago pirveli agroqimiuri sacdeli sadguri msoflioSi.

humusovani Teoria sabolood gaanadgura libixma Tavis wignSi

,, qimiis gamoyeneba miwaTmoqmedebaSi da fiziologiaSi’’ 1840 wels. misi azriT I. Tu mcenare  naxSirbads humusidan iTvisebs, maSin is winaswar unda gaixsnas wyalSi, rasac niadagSi arsebuli teni sanaxevrodac ver akmayofilebs. aqedan gamomdinare naxSirbads is iTvisebs atmosferodan. 

II.  naxSirorJangis Semcveloba haerSi imitom ar icvleba rom adgili aqvs mis Sevsebas mcenareTa suTqvis dros, wvis procesebis Sedegad gamoyofili naxSirorJangiT. III. vinaidan humusi organuli nivTierebis daSlis Sedegia, pirvelad unda gaCeniliyo mcenareebi,Semdeg humusi. e.i mcenareebs naxSirbadis SeTviseba SeeZloT mxolod haeridan. man am debulebebiT uaryo Teeris humusovani kvebis Teoria da mas daupirispira mineraluri kvebis Teoria. libixs aucileblad miaCnda daebrunebinaT niadagidan gatanili yvela sakvebi elementi garda azotisa, rac arasworia. magaliTad siliciumis Semcveloba niadagSi imdenad didia, rom saerTod ar aris misi dabruneba saWiro, azotis danakargebi ki imdenad didia, rom misi Setanis gareSe SeuZlebelia normaluri mosavlis miReba. amasTan atmosferos azotis SeTviseba yvela mcenares ar SeuZlia, rogorc amas libixi Tvlida.

vinaidan marclovnebis TesliT didi raodenobiT fosfori gaitaneba libixi Tvlida Zvlidan daemzadebinaT fosforiani sasuqebi da is gamoeyenebinaT. am ideis safuZvelze 1843 wels roterdamis sacdeli

sadguris direqtoris lozis mier pirvelad iqna damzadebuli qarxnuli superfosfati Zneladxsnadi fosforitebis gogirdmJaviT damuSavebiT. 1830 wels daiwyo natriumis gvarjilis mopoveba CileSi, 1865 wels kaliumis marilebis mopoveba strasfurtSi.

rusma mecnierma mendeleevma 1867-69 ww daayena mindvris cdebi ruseTis gubernienSi cnobili sasuqebis efeqturobis Sesawavlad da daadgina, rom fosforiani sasuqebi ufro efeqturia Savmiwebze, azotiani da kiriani sasuqebi ewer niadagebze.

timiriazevma aago savegetacio saxlebi da sacdeli sadgurebi, sadac uCvenebda cdebs mcenaris kvebis sakiTxebze. man saxeli gaiTqva mcenaris haeridan kvebis gamokvlevebiT.

engelgartma gamoikvlia ruseTis fosforitebis sabadoebi da maT mwvane sasuqebTan erTad gamoyenebas urCevda. mas mosavlis gadidebis gadamwyvet faqtorad xelovnuri sasuqebis gamoyeneba miaCnda.

kostiCevma 1845-1895 ww gamosca wigni ,,swavleba sasuqebze’’. man niadagis da mcenaris Seswavlis safuZvelze SeimuSava niadagis nayofierebisa da mosavlianobis gadidebis RonisZiebebani.

kosoviCma 1862-1915 ww Seiswavla gogirdisa da qloris wrebrunva miwaTmoqmedebaSi. daamtkica koJris baqteriebis mier atmosferos azotis fiqsacia. 

didma agroqimikosma, fiziologma da bioqimikosma prianiSnikovma 1865-1948 ww daasabuTa mcenareTa amiakuri da nitratuli azotiT kvebis Teoria. daamtkica, rom nitratebi mxolod amiakamde aRdgenis Semdeg SeiZleba gamoyenebuli iqnes cilebis sinTezisaTvis. man Seiswavla fosforitis fqvilis efeqturobis pirobebi da misi superfosfatad gadamuSavebis sakiTxi daayena. mcenareSi amiakis gauvneblobis xerxad is Tvlida asparaginis warmoqmnas aminomJavebis daSlis Sedegad. man Seiswavla agreTve mcenaris perioduli kvebis, niadagis STanTqmis unarianobis, mJavianobis, mikirianebis , azotfiqsaciis da sxva sakiTxebi.

gedroicma 1872 -1932 ww dawera wigni niadagis qimiuri analizi. didi muSaoba Caatara niadagis STanTqmis unarianobis, mokirianebis da fosforitis fqvilis efeqturobis SeswavlaSi.

Sulovma Seiswavla mikroelementebis kvebis sakiTxebi.

agroqimiis ganviTarebis istoria saqarTveloSi. Tanamedrove agroqimiis miRwevebi.

saqarTveloSi agronomiuli qimiis fuZemdeblad iTvleba didi       qarTveli mecnieri petre meliqiSvili 1850-1927 ww. man universitetSi 

pirvelma Camoayaliba agroqimiis laboratoria, Seqmna am sagnis    damoukidebeli kursi da Camoayaliba agroqimiis kaTedra.


Salva cincaZe 1936-38 ww. xelmZRvanelobda axlad Camoyalibebul agroqimiis kaTedras. swavlobda mcenaris kvebis sakiTxebs. man savegetacio cdis wylis kulturebisaTvis Seqmna sakvebi xsnarebi. daamuSava kaliumis gansazRvris ordinaluri meTodi.


i. sariSvili 1938 wlidan 35 weli edga saTaveSi agroqimiis kaTedras. man Seiswavla mJave niadagebis mokirianebisa da mofosforitebis sakiTxebi. pirvelma danerga warmoebaSi agroqimiuri kartogramebi da sasuqebis racionaluri gamoyenebis rekomendaciebi. is iniciatori iyo saqarTveloSi agroqimiuri samsaxuris Camoyalibebis. 

a. menaRariSvili Seiswavla organuli sasuqebis bunebrivi sabadoebi da maTi sasuqad gamoyenebis efeqturoba. daadgina torfisa da sxva anarCenebisgan momzadebuli kompostebis receptura.

i.  nakaiZem daamuSava mcenaris kvebis da sasoflo-sameurneo kulturebis ganoyierebis mravali sakiTxi. g. abesaZem venaxisa da sxva mravalwliani kulturebis kvebisa da ganoyierebis sakiTxebi. 

Tavi III

mcenaris qimiuri Sedgeniloba da kveba.

mcenaris qimiuri Sedgeniloba

mcenare Sedgeba mSrali nivTierebisagan da wylisagan. masSi gacilebiT metia wylis Semcveloba 7-96 %. mSrali nivTierebis Semcveloba wiwakaSi, pamidorSi, kitrSi, kombostoSi 4-10 %, ZirxvenebSi da kartofilSi 10-25 %, marclovani, parkosani da zeTovani kulturebis TeslSi 85-93 %.

mcenaris mSrali nivTiereba Sedgeba uwvadi mineraluri naSTisagan nacrisagan da wvadi organuli nivTierebebisagan. nacari Sedgebas makroelementebisagan Na, K, Ca, Mg, S, P,  da Fe  ,romleboc mcenareSi Sedian procentis measedidan ramdenime  procentamde, mikroelementebisagan      B, Mn, Zn, Co, I  da sxva, romlebic mcenareSi moipovebian procentis measedi da meaTasedi nawiliT da ultra mikro elementebisagan rubidiumi, ceziumi, seleni,  kadmiumi,  vercxliswyali,  romelTa  Semcveloba Seadgens 10-6_10-12%. 

azotis da nacris elementebis Semcveloba mcenareSi damokidebulia biologiur Taviseburebaze, asakze, moSenebi pirobebze. azotis raodenoba saSualod meryeobs 1-3 % farglebSi. is kartofilis tuberSi da ZirxveneSi 1-2 %, marclovnebis TeslSi 1,5- 3,0 % parkosnebis TeslSi 4-6%, nacris Semcveloba 1,5-12 % farglebSia, fosfori 0-14-1,42 %, kaliumi 0,60-1,25 %, magniumi 0,06-0,51 %, kalciumi 0,03 -027 % farglebSi. ZiriTadi sakvebi elementebidan azots, fosfors, kaliums da magniums gaaCniaT reutilizaciis unari, anu Zveli foTlebidan axladwarmoqmnilSi gadaadilebis da sinTezur procesebSi xelaxla CarTvis unari.
mcenaris SemadgenlobaSi Semavali organuli SenaerTebi or jgufad iyofa: uazoto da azotis Semcvel organul SenaerTebad. organuli nivTierebebis Semcveloba mcenareSi 90-95% Seadgenen mineraluri 5-10%.
azotis Semcveli organuli SenaerTebi


azotis Semcveli organuli SenaerTebia: cilebi, aminomJavebi, vitaminebi, fermentebi, alkaloidebi, zrdis stimulatorebi.


cilebi anu proteinebi Seucvleli, maRalmolekuluri organuli SenaerTebia, romlebic agebulia aminomJavebisagan. is Sedis mcenaris yvela ujredSi da qsovilSi. warmoiqmneba mineraluri azotisagan sinTezis Sedegad. 
cilebi protoplazmis ZiriTadi masaa, monawileoben yvela fermantisa da hormonis SedgenilobaSi. rTuli cilebi Sedian birTvis SedgenilobaSi da warmoadgenen samarago nivTierebas. marclovnebis 

(xorbali, qeri)  Tesli Seicavs 8-25% cilas, parkosnebis ( soia , barda) 20-35 %. yoveldRiurad adamianma unda miiRos 70-100 g cila.

cilis SemadgenlobaSi Sedis 20 aminomJava da 2 amidi- asparagini da glutamini. cilebi or jgufad iyofa proteinebad anu ubralo cilebad da proteidebad anu rTul cilebad, romlebic Sedgebian martivi cilebisagan da maTTan SeerTebuli aracilovani SenaerTebisagan. mcenareSi Sedis agreTve aracilovani –SenaerTebi  nitratebi, amiaki da organuli aracilovani SenaerTebi –peptidebi, piramidinisa  da purinis fuZeebi, romelTagan agebulia nukleinmJavebi. aracilovani SenaerTebi cilebis 
Semcvelobis 10-25 %. cilebisa da aracilovani SenaerTebis jams nedli proteini ewodeba. cilovani SenaerTebi prolaminebi da glutelinebi Seadgenenxorblis webogvaras ZiriTad masas.
aminomJavebi. aminomJavebi Seicavs aminojgufs- NH2 da karboqsilis jgufs COOH. maTgan Sendeba cilebis molekulebi.

alkaloidebi mcenareSi moipovebian organuli mJavebis marilebis saxiT. alkaloidebidan nikotini Sedis Tambaqos foTlebSi 3-7 % raodenobiT. Llupanini, sparteini dalupinini Sedis xanWkolaSi 1-3 %

 raodenobiT. qinaqini qinaqinis xis kanSi 8-1@ %, opiumian yayaCos rZimagvar wvenSi  15-20 % alkaloidebia, romelTagan MZiriTadia morfini, narkotini da kodeini. alkaloidi kofeini imyofeba yavis marcvalSi 1-3 %, Cais foTolSi 5 %.

fermentebi da enzimebi organuli katalizatorebi arian . isini aCqareben hidrolizis reaqciebs. ferment diastazs saxamebeli gadahyavs glukozaSi, invertini Slis lerwmis Saqars deqstrozad da levulozad. celulazas celuloza gadahyavs SaqarSi, lipaza cximebs Slis cximis mJavebad da glicerinad. proteaza Slis cilebs, oqsadaza xels uwyobs daJangvis procesebs.

vitaminebi. organuli katalizatorebia, maTi simciris dros viTardeba mZime davadebebi. askorbinmJavas vitamin ,,C ‘’ naklebobisas viTardeba suravandi. tiamini vitamin ,, B1 ‘’ iwvevs polinevrits, riboflavini vitamini ,, B2 “ Sedis  Jangva aRdgeniT fermentebSi da da safuvrebSi. pirodiqsini vitamini ,,B6 “ did rols asrulebs nivTierebaTa cvlaSi da aminomJavebis cvlis reaqciaSi.  tikoferolis vitamin ,,E “ simcirisas irRveva cilebis, lipoidebis da naxSirwylebis cvla, ris gamoc cxovelebs uziandebaT sasqeso organoebi da kargaven gamravlebis unars. retinoli vitamini ,,A “ iwvevs Tvalis rqovanas davadebas da qaTmis sibeces. vitamini ,, K “ monawileobs Jangva aRdgeniT procesebSi. aucilebelia sisxlis normaluri SededebisaTvis. misi simciris dros cxovelebi iRupebian Sinagani sisxlCaqceviT.

zrdis stimulatorebi auqsinebi da heteroauqsinebi mcire doziT gamoyenebisas iwveven zrdis gaZlierebas. didi dozebis SemTxvevaSi wyveten ujredis gamravlebas da zogjer daRupvasac iwveven.  maT iyeneben sarevelebis winaaRmdeg sabrZolvelad, nayofcvenis Sesamcireblad, da uTeslo nayofebis misaRebad.

fitoncidebi  anu  antibiotikebi  mcenareebs  icaven  mavne mikrobebisagan, mwerebisagan da sokovani davadebebisagan am nivTierebebiT mdidaria niori da xaxvi.

U



uazoto organuli SenaerTebi

naxSirwylebi. naxSirwylebidan mcenareSi gvxvdebian monosaxaridebi, disaxaridebi da polisaxaridebi. monosaxaridebia fruqtoza da glukoza anu yurZnis Saqari. glukoza C6H12O6 Tavisufali saxiT grovdeba nayofebSi da tkbil gemos aZlevs maT. is energetikul masalas warmoadgens sunTqvisaTvis. fruqtoza anu xilis Saqari C6H12O6 nayofebSi moipoveba

 6-10 % raodenobiT. is Sedis saxarozis da inulinis SemadgenlobaSi.

disaxaridebia saqaroza anu lerwmis Saqari C12H22O11, romelic didi raodenobiT grovdeba Saqris WarxalSi ( 18%) da sxva ZirxvenebSic, lerwmis ReroSi ( 11-15 %) vaSlisa da sazamTros nayofebSi.

polisaxaridebia saxamebeli, inulini, ujredana da hemiceluloza. saxamebeli samarago polisaxaridia. is warmoiqmneba glukozidaan fotosinTezis procesSi. sunTqvis procesSi piriqiT gardaiqmneba

glukozad. yvelaze meti raodenobiT Sedis brinjis TeslSi 70-80 %, simindSi 60-75 %. marclovan parkosani kulturebis TeslSimisi Semcveloba mcirea, zeTovanTa TeslSi TiTqmis ar Sedis. inulini fruqtozidan warmoiqmneba .is miwavaSlaSi Saqrebis 58 % Seadgens. ujredana anu celuloza [(C6H10O5)n]  ujredis kedlis mTavari Semadgeneli nawilia. 

ZiriTadad Seddgeba celulozisagan, agreTve pentozanebis, ligninisa da kutinisagan. sakveb kulturebSi ujredanas maRali Semcveloba dabla wevs sakvebis Rirsebas, vinaidan Znelad mosanelebel nivTierebas warmoadgens. sarTav kulturebSi piriqiT xarisxi matulobs ujredanas raodenobisa da boWkos sigrZis gazrdiT. misi saSualo Semcveloba marlovanTa ukilo TeslSi 2-3 %, kilian TeslSi 10-15 %, samarcvle parkosnebis TeslSi 3-5 %, kartofilSi 1 %, bambis boWkoSi 95-98 %, selSi 80-90 %, merqanSi 40-50 %.

hemicelulozas warmomadgeneli pentozanebi gansazRvraven sakvebis kvebiT Rirebulebas. is xorblis qatoSi Sedis 21 %, CalaSi 28-30 %.

cximebi. cximi warmoadgens samatomiani spirtis glicerinisa da najeri da ujeri cximovani mJavebis rTuli eTerebis narevs. monawileobs ujredebis SenebaSi, gamoirCevian maRali kaloriulobiT, Sedian cximovan qsovilebSi, Zvlis tvinis, rZis da nerviuli qsovilis SemadgenlobaSi. mcenaris organoebi Seicavs 0,1- 0,5 % raodenobiT, mzesumziras Tesli 26-45 %, selis Tesli 34-48 %, kanafis  Tesli 30-38 %, yayaCos Tesli 50-60 %.

organuli mJavebi warmoiqmnebian sunTqvis procesSi Saqrebis daJangviT da mcenaris organiebSi Sedian rogorc Tavisifali, ise mJave da neitraluri marilebis saxiT. monawileoben, cximebis, Saqrebis, vitaminebis da biologiurad aqtiuri SenaerTebis SenebaSi. organuli mJavebia vaSlis, limonis, Rvinis, rZis, mJaunis da qarvis mJavebi.

mTrimlavi nivTierebebi gvxvdebian muxis tirifis, Trimlis, Sqeris, dekas qerqSi. iyeneben tyavisa daTrimvlis saqmeSi. isini cilebs leqaven uxsnad formaSi. gansazRvraven yurZnis, Rvinis, Cais, kakaos, yavis kvebiT da gemur Tvisebebs.

lignins kvebiTi Rirebuleba ar aqvs. mdgradi organuli SenaerTia. warmoiqmneba merqnis gaxevebisas.

M





mceneris kveba

kveba aris nivTierebaTa cvla mcenaresa da garemos Soris. es aris nivTierebaTa gadasvla garemodan( niadagi, haeri) mcenaris qsovilis SedgenilobaSi da mcenareSi sinTezirebuli  rTuli organuli SenaerTebis formaSi.

yvela cocxali organizmis zrda- ganviTareba damokidebulia maT kvebaze. umaRles safexurze myofi mcenareebis kveba sagrZnoblad gansxvavdeba cxovelTa kvebisagan, romlebic avtotroful organizmebs warmoadgenen da TviTon axdenen organuli nivTierebebis sinTezs wylis mineraluri elementebis, naxSirorJangisa da mzis sxivuri energiis xarjze. mxolod mcenareebs SeswevT unari udidesi raodenobiT SeiTvison mzis sxivuri kinetikuri energia da dagrovon potencialuri energia mosavlis saxiT. cxovelebs axasiaTebT heterotrofuli kveba.
umaRles safexurze myofi mcenareebi erTdroulad saxldeba or sferoSi. fesvebiT isini eSvebian niadagSi, xolo ReroTi da foTlebiT

atmosferoSi vrceldebian da orive aridan sakveb elementebs iTviseben. haeridan foTlebiT STanTqaven naxSirorJangs, xolo fesvebiT niadagidan iTviseben wyals da mineralur marilebs. aqedan gamomdinare saWiroa ganvasxvavoT mcenaris haeridan da fesvuri kveba, romlebic erTmaneTisagan ganuyofel procesebs warmoadgenen da erTis Seferxeba ganapirobes meoris SeCerebas, radgan maT Soris intensiurad mimdinareobs nivTierebaTa cvla.

mcenaris kvebaze momqmedi Sinagani faqtorebi.

 mcenaris kvebis Sinagan faqtorebs miekuTvneba organizmis memkvidruli Taviseburebani, romelic ganpirobebulia genebis anatomiuri da morfologiuri xasiaTiT, zrdis tempiT, ganviTarebis fazebis dadgomiT, gamravlebis wesiT, produqtiulobiT da mosavlis qimiuri SedgenilobiT, ares Taviseburebebisadmi moTxovnilebiT, garemos araxelsayreli pirobebis mimarT gamZleobiT da sxva.

organizmSi memkvidruli niSanTvisebis matarebelia nukleinis mJavebi, romlebic gigantur molekulebs warmoadgenen, ormagi spiralis forma gaaCniaT da Sedgebian ramdenime nivTierebis mravali kombinaciisagan arsebobs ori tipis nukleinmJava ribonukleinisa (rnk) da dezoqsir- ribonukleinis mJava ( dnk). nukleinmJavebi Sedgebian azotiani fuZis, Saqrebisa da fosforis mJavisagan. maTi urTierTqmedebiT miiReba nukleoproteidebi, romlebisganac Sendeba nukleinmJavebis grZeli spirali. orive nukleinmJavas gaaCnia Zalze didi molekuliri masa. mcenaris foTlebSi da ReroSi Sedis 0,1-1,0 % nukleinmJava.
nukleinmJavebidan rnk warmoadgens memkvidreobis gadacemis meqanizms, da monawileobs cilovani nivTierebebis sinTezSi

mcenaris haerovani kveba.

mcenaris haerovani kveba dakavSirebulia fotosinTezis procesTan, romlis warmarTvisaTvis mcenare haeridan iTvisebs CO2, niadagidan wyals da mzis sxivuri energiis daxmarebiT awarmoebs naxSirwylebis sinTezs. es procesi ase gamoisaxeba. 6 CO2 + 6H2O + 2844 kilojouli= C6H12O6 + 6O2

fotosinTezis procesSi mzis sxivuri energia, qlorofilis Semcvel mcenaris mwvane nawilebSi gardaiqmneba qimiur energiad, romlebis Semdeg ixarjeba naxSirwylebis sinTezisaTvis. 
fotosinTezi or fazad mimdinareobs: pirvel sinaTlis fazaSi warmoebs fotolizis procesi, romlis drosac wylis molekula iSleba da atmosferoSi gamoiyofa Jangbadi, amasTan erTad mimdinareobs energiiT mdidari naerTebis ZiriTadad atf warmoqmna.

meore sibnelis fazaSi wylis daSlisas gamoyofili wyalbadi monawileobs CO2 aRdgenaSi naxSirwylebamde. es procesi Sualeduri aRdgenili organuli naerTebis meSveobiT mimdinareobs

fotosinTezis yvelaze gavrcelebuli produqtebia naxSirwylebi. Semdegi gardaqmnis gziT am martivi naxSirwylebidan miiReba rTuli naxSirwylebi da sxva organuli uazoto nivTierebebi. aminomJavebis, cilebis, cximebis, alkaloidebis, fermentebis da sxva azotis Semcveli organuli naerTebis sinTezi warmoebs naxSirwylebis sinTezisa da 
daSlis Sualeduri produqtebis urTierTqmedebiT azotTan da sxva nacris elementenTan.

fotosinTezis produqtiulobisaTvis didi mniSvneloba aqvs qlorofils, romlis Semcveloba 1 kg nedl foTolSi 1-3 gramia. magram imdenad didia dispersiuloba axasiaTebs, rom misi zedapiris jami 200 jer Warbobs foTlisas, amitom mas gaaCnia energiis STanTqmis didi unari. fotosinTezis energia damokidebulia agreTve niadagis zedapirTan haerSi  CO2 Semcvelobaze, (Tu misi koncenTracia 0,01 % mde daeca fotosinTezi wydeba haerSi aris 0,03 %.) temperaturaze, wyliT uzrunvelyofaze, sunTqvis procesis intensiobaze da sxva.

mcenaris fesvuri kveba

fesvuri anu mineraluri kveba  mcenaris organizmsa da niadagSi mimdinare erTmaneTTan mWidrod dakavSirebuli Semdegi procesebisagan Sedgeba:

1. fesvTa sistemis ganviTareba niadagis sakvebi elementebis

Semcvel fenaSi ( qemotropizmi).

      2 fesvTa sistemis mravali fermantis da mJave gamonayofebis damSleli moqmedeba  niadagis mineralur da organul nawilze da daSlili ionebis niadagis xsnarSi gadasvla.

3. niadagis xsnarisa da masSi gaxsnili mineraluri marilebis gadaadgileba difuziis gziT bususa fesvebisaken,

4. difuziisa da ionTa gacvliTi adsorbciis gziT bususa fesvebis mier marilebis STanTqma ujredis garsze da protoplazmis membranaze. 

5. STanTqmuli ionebis metaboluri dagroveba protoplazmis SigniT da maTi gamoyeneba fesvebSi mimdinare sinTezur procesebSi.

6. organuli nivTierebebis cvla fesvebsa da foTlebs Soris.

7. mineraluri nivTierebebis gadanacvleba qsilemiT fesvebidan miwiszeda organoebisaken. mineraluri da organuli nivTierebebis nawilobrivi gamoyofa fesvebis meSveobiT garemo areSi.

8. mcenaris mier zogierTi sakvebi elementebis gamoyeneba Zveli foTlebidan da vegetatiuri organoebidan, axalgazrda mozard organoebSi gadaadgilebis gziT.

ganvixiloT mcenaris fesvebSi mineraluri marilebis Sesvlis siCqareze da meqanizmze arsebuli ramdenime Teoria.

1. sakvebi elementebis SeRweva niadagis xsnaridan mcenareSi naxevrad SeRwevadi membranis saSvalebiT warmoebs difuziis gziT, romelic osmosis saxelwodebiTaa cnobili. magram vinaidan difuzia erTgvarovan areSic Zalze nela mimdinareobs, sakvebi elementebi ar SeiZleba Sevides marto am gziT, rasac adasturebs is faqti, rom sinamdvileSi marilebis koncentracia ujredis  wvenSi ufro maRalia vidre fesvis irgvliv niadagis  xsnarSi.  amasTan  rogorc  niSandebuli  atomebiT  iqna

damtkicebuli sinamdvileSi sakvebi elementebis Sesvla da gadaadgileba mcenareSi 100 jer ufro swrafad xdeba vidre osmosis gziT aris SesaZlebeli.

 2. meore Teoria es aris ionTa CanacvlebiTi adsorbciis gziT sakvebi elementebis SeTviseba, romelic SesaZlebelia koncentraciis gradientis sawinaaRmdegod warimarTos. es procesi dakavSirebulia fesvTa sistemis sunTqvasTan da STanTqmiT unarianobasTan, sunTqvis dros gamoyofili
CO2  ixsneba bususa fesvebis garSemo arsebul wyalSi da miiReba naxSirmJava, romelic disocirdeba H+ da OH- ionebad, romlebic adsorbierebuli arian ujredis garsze da protoplazmis membranis ubnebze da Caenacvlebian niadagis xsnarSi arsebul kaTionebze da anionebze. H+ionebi mimoicvlebian Ca2+, Mg2+, NH4+ kaTionebze, HCO3- ionebi- H2PO4-, NO3-,Cl- anionebze. zogierTi mecnieris azriT am gziT sakvebi elementebis Sesvlas xels uSlis citoplazmis membrana, magaram eleqtronuli mikroskopis gamoyenebiT dadginda, rom protoplazma da citoplazma araviTar bariers ar qmnian, piriqiT, protoplazma ganicdis deformacias, xan amoiburceba, xan Caiizniqeba, TiTqmis ujredis centramde. am deformaciis momentSi, protoplazmis membranaze arsebuli sakvebi elementebi eqceva SigniT

3. umartives erTujredian abebs xsnaris STanTqma SeuZliaT wveTebis saxiT, rasac pinocitozi ewodeba. fiqroben rom am gziT fesvebsac SeuZliaT sakvebi elementebis STanTqma.

bususa fesvebis mier SeTvisebuli ionebi gaadadian ujredidan ujredSi simplastis gziT, romelic warmoadgens protoplazmis saerTo masas. am gziT ionebis gadanacvleba xdeba endospermamde, romelic Sedgeba celulozisagan, ligninisa da lipoidebisagan

mcenaris fesvgareSe gamokveba

fesvgareSe gamokveba gulisxmobs mcenaris zrdis sxvadasxva fazaSi mis miwiszeda organoebze makro da mikroelementebis Semcveli xsnarebis Sesxurebas an mcenaris kanqveS Seyvanas an maTi Semcveli fxvnilebis Sefrqvevas da Sebolebas. is warmoadgens fesvuri kvebis damatebas, amitom ver cvlis mas da srulyofilad ver akmayofilebs sakveb elementebze  mcenaris moTxovnilebas.

fesvgareSe gamokveba sasuqebi Setanis sxva wesebTan erTad mniSvnelovnad aumjobesebs mcenaris zrda-ganviTarebis pirobebs da maTTan SedarebiT mTeli rigi upiratesobani gaaCnia:

1. adgili ar aqvs sasuqSi Semavali sakvebi elementebis mcenarisaTvis SeuTvisebel formaSi gadasvlas.

2. mis gansaxorcieleblad saWiroa bevrad naklebi sasuqi.

3. is efeqts iZleva gvalvian pirobebSic, mlaSe da mJave niadagebze sadac Cveulebrivi gamokveba efeqts ar iZleva.

4. fesvgareSe gamokvebisas Setanili sakvebi elementebi ufro swrafad moqmedeben mcenaris zrda-ganviTarebaze da kvebis reJimze.

5. igi saSvalebas iZleva mcenaris kveba ganvaxorcieloT sakvebi elementebis moTxovnilebis Sesabamisad, ganviTarebis fazebis mixedviT, yvelanairi tipis naTesSi da nargaobaSi.

ukanasknel periodSi fesvgareSe gamokvebas warmatebiT iyeneben marcvleuli kulturebis qveS. am mizniT awarmoeben Sardovanas 30 % xsnaris Sesxurebas, riTac marcvalSi cilebis Semcveloba izrdeba 0,3-0,6 %,  webogvaris  3-3,5 %.  mexileobaSi  da  sasaTbure  mebostneobaSi  da

meyvavileobaSi farTod aris danergili mikroelementebiT fesvgareSe gamokveba. am mizniT iyeneben maT 0,01-0,05 % xsnarebs. ufro maRalkoncentruli xsnarebis gamoyeneba iwvevs foTlebis dawvas.

fesvgareSe gamokvebis Catarebisas saWiroa daculi iqnes ramdenime piroba, rac mkveTrad adidebs gamoyenebuli sasuqebis efeqturobas;

1. is unda Catardes diliT adre an saRamos saaTebSi, roca foTlis bageebi Riaa. SuadReze bageebi mTlianad ixureba da SeuZlebeli xdeba am gziT sakvebi elementebis SeTviseba.

2. wvimis mosvlisa da gadarecxvis Semdeg is xelaxla unda Catardes.

3. fesvgareSe gamokvebisas xsnaris koncentracia ar unda iyos maRali, radgan erTwlian mcenareebs foTlebi ewvebaT. amitom maTTvis iyeneben makroelementebis  2-3 % da mikroelementebis 0,01- 0,03 % xsnarebs.

4. fesvgareSe gamokvebis efeqturoba damokidebulia foTlis zedapirze darCenili naleqis xelaxla gaxsnaze da xsnaris SeSrobis siCqareze. am ukanasknelze gavlenas axdens haeris temperatura, tenianoba, qaris siCqare da Zala. saRamos saaTebSi Sesxurebisas xsnari 20-40 wuTSi Sreba da mcenare iyenebs mis mxolod 20-30 %. gamouyenebeli sasuqi foTolze rCeba mSrali marilis saxiT, romlis Semdgomi gaxsna damokidebulia dilis cvarze.

5. fesvgareSe Sesxurebisas xsnari wveTebis saxiT unda ganawildes foTolze. foTlis  mTlianad dafarva wylis afskiT iwvevs Jangbadis gamodevnas da xels uSlis bageebSi xsnaris SeRwevas.

6. fesvgareSe gamokveba unda Catardes mcenaris mier sakveb elementebze maqsimaluri moTxovnilebisd periodSi.

7. misTvis unda SeirCes sasuqebis formebi. azotiani sasuqebidan karg Sedegs iZleva Sardovanas 20-30 % xsnaris gamoyeneba, maSin roca amoniumis sulfatis 0,57 % xsnari foTlebis dawvas iwvevs.

mcenaris mier STanTqmuli sakvebi elementebis naerTebis formebi


mcenaris mier sakvebi elementebi ZiriTadad SeiTviseba ionuri formiT- anionebis da kaTionebis saxiT. umniSvnelo raodenobiT SeiZleba SeTvisebuli iqnen niadagSi arsebuli aminomJavebi, Saqrebi, saxarofosfatebi da sxva organuli SenaerTebi.


mcenaris mier azotis ZiriTadi nawili SeiTviseba anion NO3- da kaTion NH4+  saxiT, romlebic mudmivad warmoiqmnebian niadagSi mikroorganizmebis mier ganxorcielebula amonifikaciis da nitrifikaciis procesebis Sedegad. marto Sardovana SeiZleba STanTqos mcenarem molekulis formiT. SeTvisebuli nitratuli azoti fermentebis gavleniT ganicdis amiakamde aRdgenas da mxolod amis Semdeg xdeba MmaTi CarTva organul SenaerTebSi.

 
niadagis xsnarSi arsebuli amiaki uerTdeba wyalbad ions da warmoiqmneba amoniumis ioni, romelis CarTva organuli SenaerTebis SemadgenlobaSi warmoebs yovelgvari gardaqmnis gareSe.


gogirdi mcenaris mier SeiTviseba anion SO42-  saxiT, romelic mcenareSi aRsdgeba sulfitad SO32-da sulfidad S2-. es ukanaskneli 

wyalbadTan SeerTebiT warmoqmnis sulfhidrul jgufs (S-H ), romlis ori molekula kargavs wyalbad atoms da iZleva disulfidur jgufs -S- S-.


fosfori SeiTviseba mcenaris mier warmoebs fosformJavas anionebis H2PO4-, HPO42- da PO43- saxiT. SeTvisebuli fosfori wamis measedSi erTveba  nukleotidebis  sinTezSi,  10  wuTSi  nukleinmJavebis
SemadgenlobaSi, sam saaTSi araorganuli formis fosfori SeiZleba moxvdes vakuolSi.

qlori SeiTviseba mcenaris mier Cl- ionis saxiT. marilgamZle halofit mcenareebSi qlori SeiZleba dagrovdes maRali koncentraciiT da ar gamomJRavndes misi mavne moqmedeba. maSin roca teqnikuri kulturebis umravlesoba iCagreba misi maRali Semcvelobisas.

bori da molibdeni SeiTviseba mcenareTa mier anionebis- boratebis da molibdatebis saxiT. kalciumi kaliumi, magniumi, spilenZi, rkina da TuTia kaTionebis saxiT. 

mcenaris kvebaze momqmedi garegani  faqtorebi.

mcenaris kvebaze momqmedi garegani faqtorebidan aRsaniSnavia wyali, sinaTle, siTbo da haeraciis pirobebi, niadagis xsnaris reaqcia da koncentracia, ionTa antagonizmi da sinergizmi  da sxva.

wyali mcenaris cxovelmyofelobisaTvis aucilebeli komponentia, misi nakleboba iwvevs foTlebisa da mcenaris axalgazrda organoebis Wknobas, rasac mosdevs mcenareSi mimdinare yvela sasicocxlo procesis Seferxeba, rac gavlenas axdens fesvebis mier sakvebi elementebis SeTvisebaze, romelTa simcire dabla scems fotosinTezis intensiobas da zogjer mTlianad wyvets mas. amasTan erTad Zlierdeba organuli nivTierebebis hidrolizisa da daSlis procesebi, radgan irRveva mravali fermentis SeTanxmebeli muSaoba.

mcenare wylis aorTqlebis Sesamcireblad zafxulis cxel dReebSi xuravs bageebs, rac minimumamde amcirebs naxSirorJangis SeTvisebas, romlis gareSe minimumamde mcirdeba fotosinTezis intensioba. e.i. mcenare wyurvilisagan Tavis gadarCenas axerxebs SimSilis fasad. tenis simcire adidebs niadagis xsnaris koncentracias. maRalkoncentruli xsnarebidan Zalze ferxdeba sakvebi elementebis SeTviseba. transpiraciis Secvla ar moqmedebs nitratuli azotis, kaliumis, kalciumis da gogirdis STanTqmaze. normaluri tenianobis pirobebSi izrdeba makro damikroelementebis STanTqma. maRali tenianobis dros izrdeba rkinisa da manganumis xsnadoba da SesaTvisebloba toqsikur donemde.

siTbo.  mcenaris yvela sasicocoxlo procesis normaluri msvleloba wyliT sakmarisi uzrunvelyofis SemTxvevaSi SesaZlebelia mxolod temperaturis garkveul intervalSi 15-300C farglebSi. azotis da fosforis normalurad SeTviseba marcvleuli kulturebis mier 23-250 -is  intervalSi mimdinareobas. temperaturis 20-dan 350–mde gadidebiT mniSvnelovnad izrdeba cilebis sinTezi.

niadagis sakvebi xsnaris temperaturis gadidebisas 10-dan 240 –mde kalciumis STanTqma diddeba 15-jer, nitratebis 5-jer, magniumis 5 jer, kaliumis 3,2 jer. fesvebis mier fosfationis STanTqma mcirdeba 10-110C , ris Sedegad ujredis dayofa mimdinareobas, gaRaribebuli fisforis fonze, rac amcirebs JangviTi fosforilebis intensiobas da ujredis energetikas. nitratuli azotis SeTviseba ferxdeba 5-60C –ze.

susti wayinvebi aferxebs azotis, fosforis da kaliumis SeTvisebas. 

-30C ziandeba siTbos moyvaruli mcenareebis bageebi. -6-70 C –ze yinvagamZle  mcenareebSic mcirdeba CO2 SeTviseba, meristemaSi grovdeba gamouyenebeli amiaki, romelic wamlavs qsovilebs.


dabal temperaturaze ferxdeba azotovani SenaerTebis CarTva sinTezur procesebSi. amitom azotiani sasuqebis normebi unda ganaxevrdes.

saerTod Tvlian, rom 100 dabali da 40-500 C –ze maRali temperatura fesvebis mier yvela sakvebi elementebis SeTvisebas aferxebs.

sinaTle.  mcenaris mier sakvebi elementebis STanTqma da ganaTeba imyofeba pirdapir proporciul damokidebulebaSi. sakvebi elementebis SeTviseba iwyeba mzis pirveli sxivebis dacemisTanave. daCrdilvis SemTxvevaSi ecema rogorc fotosinTezis intensioba, ise fesvebis mier SeTvisebuli sakvebi elementebis raodenoba. sibneleSi ki mTlianad wydeba. kaliumis, kalciumis da fosforis maqsimalur raodenobas mcenare STanTqavs dRis saaTebSi, Ramis saaTebSi 3 jer naklebi raodenobiT iTvisebs. amasTan kaliumi RamiT iolad gamoirecxeba rogorc Zveli foTlebidan ise fesvebidan. foTlebis ganaTeba aZlierebs fesvebiT CO2 da CO3 2- anionis STanTqmas.

aeracia. niadagis aeracis mkveTrad cvlis mcenaris mier sakvebi elementebis STanTqmis intensiobas. maTi SeTviseba damokidebulia JangbadiT momaragebaze. sakvebi elementebis maqsimaluri STanTqma warmoebs niadagis haerSi Jangbadis 2-3 % Semcvelobisas. fesvebis moTxovnileba dReRameSi 1 g mSral nivTierebaze Seadgens 1 mg-s. magram Warbtenian niadagebze Jangbadis es raodenobac ar aris. aseT pirobebSi mcenare iCagreba ara marto Jangbadis naklebobis gamo, aramed imiTac rom anaerobul pirobebSi niadagSi warmoiqmneba aRdgenili oqsidebi momwamvlelad moqmedeben mcenareze. niadagis gafxviereba xsnis am problemas.

niadagis xsnaris koncentraciis gavlena mcenaris kvebaze.


niadagis xsnaris koncentracia da da masSi arsebuli sakvebi elementebis Sefardeba, advilad regulirdeba sasuqebis gamoyenebiT. sakvebi xsnaris dabali koncentraciis pirobebSi mcenareebi sustad izrdebian da iCagrebian maTi simciriT. maTTvis sazianoa niadagis xsnaris maRali koncentraciac, radgan is aferxebs  mcenareSi sakvebi nivTierebebis SeRwevas, ujredi gadadis plazmolizis mdgomareobaSi, ris gamoc mcenare knindeba da xmeba.

sakvebi xsnaris optimaluri koncentracia- es is koncentraciaa, romlis drosac saukeTesod aris uzrunvelyofili mcenaris zrda ganviTareba da miiReba umaRlesi xarisxis produqcia. sxvadasxva mcenarisaTvis saWiro xsnaris optimaluri koncentracia Zlier cvalebadobs maTi ganviTarebis sxvadasxva periodSi. mcenaris fesvTa sistemas sakvebi elementebis SeTviseba SeuZlia mxolod dabali koncentraciis xsnaridan 0,01-0,05%. bunebriv pirobebSi niadagis xsnaris koncentracia 0,02-0,2 % farglebSi meryeobs.

 marilebis gadidebuli koncentarcia adidebs xsnaris osmosur wnevas da aZlierebs mcenareSi wylisa da sakvebi elementebis SeRwevas. xsnaris gadidebuli koncentraciisadmi gansakuTrebiT mgrZnobiareni arian da Zlier iCagrebian axalgazrda asakis mcenareebi. 

mcenaris kvebis reJimis normaluri msvlelobisaTvis gansakuTrebuli mniSvneloba aqvs sakvebi xsnaris fiziologiurad gawonasworebul mdgomareobaSi arsebobas. am dros sakvebi elementebi xsnarSi iseTi SefardebiT da koncentraciiT arian, saidanac mcenares maTi yvelaze efeqturi gamoyeneba SeuZlia. gauwonasworebeli xsnari ver uzrunvelyofs mcenaris normalur kvebas.

ionTa antagonizmi da sinergizmi.


movlenas romlis drosac erTi ioni xels uSlis fesvTa sistemaSi meore ionis SeRwevas ionTa antagonizmi ewodeba. is ufro xSirad vlindeba qimiurad analog elementebs Soris, romelTac fesvTa sistemis erTsada imave monakveTze koncenTraciis unari gaaCniaT. antagonizmis faqti dadgenilia kalciumsa da wyalbads Soris, rkinasa da kalciums, aluminsa da natriums, rkinasa da TuTias, manganumsa da TuTias, spilenZsa da TuTias, TuTiasa da manganums, spilenZsa da molibdens, kalciumsa da stronciums, kadmiumsa da TuTias, kaliumsa da ceziums da sxva kaTionebs Soris. am kanonzomierebebis codniT SeiZleba movareguliroT mcenaris mier ionebis SeTviseba.


magaliTad,  mJave niadagebSi Warbi wyalbadionebis gasaneitraleblad awarmoeben mokirianebas, romlis drosac xsnarSi kalciumis ionebis SetaniT, es ukanaskneli aferxebs wyalbadionebis Warbad Sesvlas mcenareSi. analogiurad SeiZleba Semcirdes niadagSi mZime metalis kadmiumis koncentracia TuTiis Semcvelobis gadidebiT, stronciumis koncentracia kalciumis ionebis SetaniT, ceziumis- kaliumiani sasuqebis SetaniT. rac ufro maRalia kaTionis valentovneba miT metia misi antagonizmis unari. magaliTad kalciumi antagonistur urTierTqmedebaSi asjer ufro Zlieria natriumTan SedarebiT. 

 
ionTa antagonizmi damaxasiaTebelia anionebisTvisac. magaliTad NO3-  da Cl- Soris. Tu kaliumis qloridis maRali normis Setanisas sakveb xsnarSi  qloris raodenoba Warbobs nitrats, maSin ferxdeba mcenareSi nitratebis SeRweva. aRniSnulis Tavidan asacileblad saWiroa gaizardos nitratuli sasuqis norma, an Semcirdes kaliumis qloridis Sesatani raodenoba. SesaZlebelia kaliumis qloridi Setanili iqnes SemodgomiT, am SemTxvevaSi zamTris ganmavlobaSi qlori Cairecxeba niaadagis qveda fenebSi da amiT moixsneba gazafxulze misi uaryofiTi gavlena niTratebis STanTqmaze.


ionTa sinegizmis dros erTi ioni aZlierebs meore ionis mcenareSi Sesvlas, ramac SeiZleba Seasrulos rogorc dadebiTi ise uaryofiTi roli. magaliTad Cl- da NO3- anionebi, romlemic maRali gadaadgilebis unariT gamoirCevian mcenareSi SeRwevisas Tan waritaceben  K+, Mg2+, Ca2+ da sxva kaTionebs. sinergizmis movlena SeniSnulia erTnairad damuxtul ionebs Sorisac. magaliTad niadagSi kaliumis dabali koncentraciis pirobebSi kalciumisa da kaliumis ionebs Soris. kaliumis maRali koncenTraciis pirobebSi am ionebs Soris mJRavndeba antagonizmi. sinergizmi mJRavndeba Cl-  da H2PO42-, Cl-  daSO4 2-, NO3 -da  SO4 2- ionebs Soris.

marilTa fiziologiuri reaqcia

marilTa fiziologiuri reaqcias ganapirobebs mcenaris mier sakvebi subtratidan anionebis an kaTionebis STanTqma. 

Tu mcenare ufro intensiurad iTvisebs kaTions, anionTan SedarebiT, maSin aseTi marili amJRavnebs fiziologiur mJavianobas da iwvevs ares reaqciis mJave mimarTulebiT Secvlas. sasuqad gamoyenebuli fiziologiurad mJave marilebia: (NH4)2SO4,  NH4Cl, NH4NO3, KCl, K2SO4.

magaliTad, amoniumis sulfatidan - (NH4)2SO4 mcenare ufro intensiurad iTvisebs NH4, vidre SO4. amitom xsnarSi darCenili SO4-is 

radikali, mJave niadagSi uerTdeba wyalbadis atoms da iZleva Zlier mJavas H2SO4, riTac ares reaqcia icvleba mJave mimarTulebiT.

Tu mcenare ufro intensiurad iTvisebs anionebs, vidre kaTionebs, maSin es marili avlens fiziologiur tutianobas, ris Sedegad adgili aqvs ares reaqciis tute mimarTulebiT Secvlas. fiziologiurad tute marilebia: NaNO3, Ca(NO3)2, KNO3, Mg(NO3)2, Ca3(PO4)2;
mag. NaNO3 – natriumis gvarjilidan mcenare ufro intensiurad iTvisebs NO3-s. niadagSi darCenili Na uerTdeba aq arsebul hidroqsilis jgufs da iZleva NaOH, riTac atutianebs niadags.

arCeven agreTve marilebis biologiur mJavianobas, rac gamowveulia mikroorganizmebis (nitrozomona da nitrobaqteri) mier niadagSi an sakveb xsnarSi amiakuri da amiduri formis azotis Semcveli marilebidan amoniumis (NH4) formis azotis , nitratebSi NO3 gadayvaniT, ris Sedegad niadagi mJaviandeba. biologiurad mJave marilebia: (NH4)2SO4,  NH4Cl, (NH4)2CO3, CO(NH2)2.

niadagis mikroorganizmebis gavlena mcenaris mier sakvebi elementebis SeTvisebaze.

mikroorganizmebs gansakuTrebuli mniSvneloba gaaCniaT Cvens planetaze sicocxlis arsebobaaSi. maTi monawileobiT mimdinareobs organuli narCenebis mineralizacia da atmosferoSi  naxSirorJangis uwyveti gamoyofa, romlis meSveobiTac mcenareebi awarmoeben fotosinTezs. mikrorganizmTa cxovelmyofelobiT mimdinareobs niadagwarmoqmnis procesi, torfis, navTobis , naxSiris, gvarjilebis, kiris da sxva nadleulebis warmoqmna.

niadagis mikroorganizmebisaTvis yvelaze xelsayrelia rizosfero anu bususa fesvebis ganlagebis are, rac ganpirobebeulia am zonaSi arsebuli didi raodenobiT fesvuri gamonayofebiT- SaqrebiT, organuli mJavebiT, azotis Semcveli organuli SenaerTebiT, vitaminebis, fermantebis, fosforisa da kaliumis araorganuli da  azotis Semcveli organuli SenaerTebiT.

kvebi pirobebis mixedviT arCeven avtotroful da heterotroful mikrororganizmebs. avtotrofuli mikrororganizmebia mwvane da mawamuli baqteriebi, gogirdbaqteriebi, nitrifikaciisa da rkinis baqteriebi, romlebic TviTon awarmoeben fotosinTezisa da organuli SenaerTebis dagrovebis process.  niadagSi mcxovrebi heterotrofuli baqteriebi , aqtinomicetebi da sokoebi awarmoeben niadagSi arsebuli araorganuli da organuli SenaerTebis daSlas da maTSi arsebuli sakvebi elementebis mcenarisaTvis SesaTvisebel formaSi gadayvanas.

heterotrofuli baqteriebi aerobul da anaerobul pirobebSi axorcieleben azotis organuli SenaerTebis amiakamde daSlis process, romelsac amonifikacia ewodeba. Ggamoyofili amiakis nawili SeiTviseba mcenareTa mier, xolo darCenili nawili nitrifikaciis baqteriebis monawileobiT iJangeba nititebad da nitratebad. am process ewodeba nitrifikacia. cudi aeraciis pirobebSi niadagSi mcxovrebi denitrifikaciis baqteriebi axorcieleben nitratuli azotis molekulur azotamde aRdgenas, rac apirobebs azotis mniSvnelovani raodenobiT danakargs da mcenaris kvebis sagrZnoblad gauaresebas.

niadagSi mcxovrebi gogirdisa da Tio baqteriebi awarmoeben gogirdwyalbadis, elementaruli gogirdis da Tio SenaerTebis daJangvas gogirdmJavamde. am process ewodeba sulfofikacia. gamoyofil gogirdmJavas Zneladxsnadi mineraluri  marilebi gadahyavs SesaTvisebel sulfatebis formaSi. rkinis baqteriebi awarmoebas rkinisa da manganumis qveJangebis marilebis daJangvas. 
rogorc vxedavT niadagSi mimdinare mikrobiologiuri procesebi udides gavlenas axdens sakvebi elementebis  SesaTvisebeli formebis dagrovebaze da mcenaris kvebaze. garda amisa mikroorganizmTa zogierT saxeobas unari gaaCniaT koJris baqteriebis saxiT dasaxldnen parkosani mcenareebis fesvebze da awarmoon atmosferos molekuluri azotis fiqsacia, am elementiT niadagis gamdidreba da mcenaris kvebis gaumjobeseba. amasTan erTad niadagis azotis gamdidrebaSi garkveul rols asrulebs Tavisuflad mcxovrebi azotfiqsatorebi.

niadagis mikrofloram zogierT SemTxvevaSi mcenareTa kvebis Seferxeba SeiZleba gamoiwvios, radgan mikrooganizmebi TavianTi kvebisaTvis iyeneben mineraluri nivTierebebis sakmaod did raodenobas, ris gamoc konkurencias uweven kulturul mcenareebs. am movlenas xSirad aqvs adgili niadagSi namjiani nakelis, namjis da sxva anarCernebis Setanisas, romelTa damSleli mikroorganizmebi swrafad mravldebian, iTviseben makro da mikroelementebis did raodenobas, riTac iqmneba niadagSi maTi deficiti da adgili aqvs mcenareda zrda- ganviTarebis Seferxebas. 

mikroorganizmebiT sakvebi elementebis damagreba droebiTi procesia, maTi kvdomis Semdeg isini kvlav gadadian  mcenarisaTvis SesaTvisebel formaSi. 

mcenaris kvebis perioduloba

mcenareebi erTmaneTisagan gansxvavdebian zrda-ganviTarebisa da biosinTezuri procesebis, sakveb elementebze moTxovnilebis da SeTvisebis intensiobis mixedviT . maTTvis damaxasiaTebelia fesvTa sistemis mier sakvebi elementebis perioduli anu ritmuli STanTqma. arCeven mcenaris kvebis wliur, sezonur da dReRamur periodulobas. garda amisa arsebobs impulsuri kveba romelic mimdinareobas ramdenime wamis ganmavlobaSi.

 sakvebi elementebis SeTviseba mcenareTa mier araTanabrad mimdinareobs mTeli savegetacio periodis ganmavlobaSi, amitom saWiroa vicodeT romeli sakvebi elementi ra raodenobiT esaWiroeba mas zrda- ganviTarebis sxvadasxva periodSi. gansakuTrebiT aucilebelia mcenaris uzrunvelyofa sakvebi elementebiT kritikuli moTxovnilebis periodSi,

rac aixsneba imiT rom axalgazrda mcenarebs sustad ganviTarebuli da

sakvebi elementebis dabali SeTvisebis unaris mqone fesvTa sistema gaaCniaT. miuxedavad imisa, rom am periodSi SedarebiT mcire raodenobiT sakvebi elementi esaWiroebaT,  romelime maTganis gansakuTrebiT fosforis  deficits gamousworebel Sedegebamde, reproduqciuli organoebis Casaxvis SeCerebamde mivyavarT.

sakvebi elementebis STanTqmis intenssioba gansxvavebulia vegetaciis sxvadasxva periodSi. magaliTad Saqris Warxali  aRmocenebidan erTi Tvis ganmavlobaSi SeiTvisebs or-or kg azotsa, fosfors da kaliums. ivlisis 

TveSi 96kg azots, 34 kg fosfors, 133 kg/ha kaliums. vegetaciis bolo periodSi sakvebi elementebis SeTviseba kvlav 7 kg-mde ecema.

marclovan kulturebs sakveb elementebze maqsimaluri moTxovnilebis periodSi gaaCniaT  aRerebis da daTavTavebis fazaSi, rodesac iTviseben mTeli moTxovnilebis 76 %, kombostos Tavis daxvevis periodSi 66 % azots, 78 % fosfors da 72 % kaliums. vazi yvavilobis periodSi saWiroebs 60- % sakveb elementebs.

mcenareebi arsebiTad gansxvavdebian erTmaneTisagan kvebis periodis xangrZlivobis mixedviT. magaliTad Saqris Warxali da sagviano kartofili gamoirCevian sakvebi elementebis STanTqmis ufro xangrZlivi periodiT- 150 dRe. saSemodgomo marclovnebi ikvebeba 100 dRis ganmavlobaSi, qeri 40 dRes. mcenaris kvebis periodis xangrZlioba aucileblad unda iqnes gaTvaliswinebuli sasuqebis Setanis vadebis dadgenisas . xangrZlivi vegetaciis mqone mcenareebi gamokvebis Catarebis saSvalebas iZlevian, maSin roca mokle savegetacio periodis mqone mcenareebis bolokis da  salaTebis gamokveba dauSvebelia.

sakveb elementebze moTxovnileba mudmivad icvleba ara marto mcenaris mTeli vegetaciis periodSi aramed DdReRamis ganmavlobaSi da dRis sxvadasxva saaTebSi, rac aixsneba mcenareSi mimdinare cxovelmyofelobis procesebis- fotosinTezisa da transpiraciis periodulobiT. fotosinTezis procesi iwyeba mzis pirveli sxivis dacemisTanave da maqsimums aRwevs dRis pirvel naxevarSi, SuadReze misi intensioba klebulobs , dRis meore naxevarSi kvlav Zlierdeba. analogiuri intensiobiT mimdinareobs fesvTa sistemis mier sakvebi elementebis STanTqma. mcenaris kvebis perioduloba aucileblad gaTvaliswinebuli unda iqnes sasuqebis gamoyenebis sistemis Sedgenisas.  ZiriTadi ganoyierebiT unda uzrunvelvyoT mcenaris kveba mTeli savegetacio periodis ganmavlobaSi, amisaTvis Tesvamde Seitaneba organuli, kaliumiani da fosforiani sasuqebis umetesi nawili. mcenaris zrda-ganviTarebis dasawyisSi sakvebi elementebiT gansakuTrebiT fosforiT uzrunvelsayofad iyeneben Tesvis dros ganoyierebas, xolo sakveb elementebze maqsimaluri moTxovnilebisas savegetacio periodSi awarmoeben  gamokvebas.

Tavi IV

 mcenaris kvebis diagnostika. 
mcenaris makroelementebiT kvebis diagnostika garegnuli niSnebis mixedviT

azoti. azotis simciris SemTxvevaSi adgili aqvs yvela erTwliani

da mravalwliani mcenareebis nazardebis, ylortebisa da fesvebis zrda- ganviTarebis Seferxebas. misi simcire Zlier uaryofiTad moqmedebs yvela mcenaris foTlebis ganviTarebaze, romelTac gaaCniaT Ria mwvane Seferiloba, xolo Zlieri deficitis dros qlorofilis daSlis gamo qveda iarusis foTlebi avaddebian qloroziT da iReben yviTel Seferilobas, zogierTi mcenaris foTlebi iReben wiTel Sefervasac. xangrZlivi SimSilis dros SesaZlebelia mTeli mcenare davaddes qloroziT. SemdgomSi foTlebis xmobis gamo yviTeli feri TandaTan gadadis yavisferSi. amasTan erTad adgili aqvs nazardebis zrdis SeCerebas da gaxevebas. TiTqmis Cerdeba reproduqciuli organoebis warmoqmna. Zalze mcire raodenobiT yvavilebi, marcvlebi da nayofebis warmoiqmnebian, romlebic aranormalurad arian Seferadebuli.


azotis siWarbis dros foTlebs gaaCniaT Zalze muqi mwvane Seferiloba. zogierTi mcenaris foTlebis kideebze, MmagaliTad kitrze, gograze da kombostoze, azotiT Warbi kvebisas Tavdapirvelad Cndeba yviTeli  3-4 mm siganis yviTeli arSia, romelic qsovilebis kvdomis gamo TandaTan gadadis yavisferSi. SemdgomSi xmoba TandaTan vrceldeba foTlis firfitis Sua gulisaken da yvela mcenaris foTlis kideebi da wveri exveva qvemoT. mcirdeba yvavilebis  raodenoba da nayofmsxmoiaroba. ganviTarebuli nayofebi maxinjia. rac ufro Zlieria siWarbiT dazianeba miT ufro mokldeba vegetacia mcenaris xmobis gamo. 

fosfori. fosforiT SimSilis dros adgili aqvs fesvTa sistemisa da miwiszeda organoebis zrdis mkveTri Seferxebas. misi simciriT gamowveuli fiziologiuri davadebebi iwyeba qveda foTlebidan, romlebic Tavdapirvelad iReben muq mwvane, Zlieri deficitis SemTxvevaSi alisfer Seferilobas. foTlis ZarRvebSoris warmoiqmnebian yavisferi laqebi, romlebic SemdgomSi erTdebian da iwveven foTlis mTlianad xmobas amasTan erTad ferxdeba mcenareTa fesvTa sistemisa da miwiszeda organoebis zrda-ganviTareba,  adgili aqvs ujredis kedlebis gamsxvilebas. 

fosforis deficiti mkveTrad amcirebs reproduqciuli organoebis warmoqmnasa da ganviTarebas adidebs steriluri yvavilebis raodenobas da amcirebs nayofmsxmoiarobas. ganviTarebuli da nayofebi mcire zomisaa, TavTavebi da taroebi Seuvsebelia, gazrdilia bJiri marcvlebis ricxvi

am elementiT EWarbi kveba amcirebs savegetacio periodis xangrZliobas, aCqarebs momwifebas, ris gamoc mcirdeba sasaqonlo produqciis raodenoba. foTlebi naadrevad Wkneba.

kaliumi. kaliumis simciris SemTxvevaSi muxruWdeba  mcenareTa fesvTa sisitemisa da miwiszeda organoebis zrda- ganviTareba, yovndeba yvavilebis ganviTareba, nayofebisa da marcvlis momwifeba. diddeba bJiri marcvlebis raodenoba. mcirdeba epidermisis sisqe, rac apirobebs yanis 
masiur Cawolas qveda foTlebi iReben muq mwvane Seferilobas, araTanabrad izrdeba maTi firfita, rac iwvevvs danaoWebas. 

kaliumiT SimSilis dros Tavdapirvelad Zveli foTlis kideebis qsovilebi yviTldebian, SemdgomSi iwyeben xmomas da Yyavisfer Seferilobas iReben, rasac ,, kideebis sidamwvre” ewodeba. kideebis xmoba SemdgomSi mTel ZarRvTSorisebze vrceldeba. es simptomebi pirvel rigSi SeimCneva kaliumisadmi momTxovn Zirxvena da tuberian kulturebze. zogierTi mcenaris foTlebi iRebs muq iisfer Seferilobas.

kaliumis siWarbisa da magniumis simciris dros nayofebze warmoiqmneba mware sidample.


kalciumi. am elementiT SimSili SeiniSneba mJave niadagebze mcenaris  axalgazrda mozard organoebze. is apirobebs fesvebisa da miwiszeda organoebis zrdis wertilebis da kvirtebis dazianebas da xmobas. Tavdapirvelad zeda iarusis foTlebis ZarRvTSorisebze  viTardeba  moTeTro Seferilobis naTeli  qlorozuli laqebi, romlebic swrafad farTovdebian da mTel firfitas ikaveben. amasTan erTad adgili aqvs qsovilebis ujredis kedlebis gaTxelebas, galorwovnebas da foTlebis erTmaneTze dawepebas. aRiniSneba agreTve foTlis kideebis xmoba. nayofebi naadrevad iwyeben lpobas.

kalciumis siWarbe apirobebs mcenareTa naadrev daberebas.

     magniumi.  Sedis qlorofilis SemadgenlobaSi. am elementiT SimSilis dros misi daSla iwyeba qveda foTlebidan, romlebzedac viTardeba ZarRvTSorisi qlorozi, romlis drosac magniumiT SimSilis xarisxis mixedviT foTlebis ZarRvTSorisebi aWrelebulia Ria mwvaned, Ria yviTlad, narinjisfrad, an wiTlad. amasTan erTad foTlis firfitaze Cndeba moyviTalo qloroziT davadebuli ubnebi, romlebic mogvianebiT xmebian, iReben yavisfer Seferilobas, xdebian myife, mtvrevadi. davadebul mcenareze foTlebi nadrevad cviva, nayofebic adreulad mwifdeba.


magniumiT Warbi kveba aferxebs mcenaris mier kalciumisa da kaliumis SeTvisebas.


rkina. rkina monawileobs qlorofilia warmoqmnaSi, amitom misi simciris dros TiTqmis yvela mcenare avaddeba qloroziT. davadebis simptomebi Tavdapirvelad Cndeba zeda iarusis axalgazrda foTlebis ZarRvTSorisebze  romlebic Tavdapirvelad iReben Ria mwvane, Semdgom moTeTro-moyviTalo da bolos yviTel Seferilobas. amasTan erTad aRiniSneba foTlis kideebis da wveris xmoba. SemdgomSi mTeli firfita xmeba da foTlebi cviva.


gogirdi. gogirdi ar Sedis qlorofilis SedgenilobaSi , magram misi simciris dros mainc SeiniSneba qlorozis niSnebi, romelic Zalze waagavs azotis naklebobis simptomebs.  gogirdiT SimSilis dros ufro xSirad axalgazrda da zogjer Zveli foTlebi iReben yviTel, narinjisfer da wiTel Seferilobas. zrda Seferxebulad mimdinareobs, ris gamoc viTardeba mokle, xeSeSi wvrili da swori ylortebi. fesvTa sistema normalurad viTardeba.

mcenaris mikro elementebiT kvebis vizualuri diagnostika

bori.  boris simciris simptomebi pirvel rigSi vlindeba mcenaris axalgazrda mozard organoebze, rac gamoixateba ylortebis da fesvebis zrdis wertilebis da kvirtebis xmobSi. xmobasTan erTad adgili aqvs 
ylortebis zrdis ramdenjerme ganaxlebas da kvlav xmobas, rasac mivyavarT mravali wvrili totis ,,qaji cocxas” da dawinwkluli ,,rozetuli foTlebis” didi raodenobiT warmoqmnamde. axlad 

warmoqmnil foTlebs gaCniaT Ria Seferiloba da maxinji forma, romlebic zogjer exvevian. boriT SimSilis dros mtvris marcvali kargavs ganayofierebis unars, ris gamoc Zalze mcirdeba gamonaskuli nayofebsa da marcvlebis raodenoba. mcenare inviTarebs deformirebul da mkvdari qsovilebis mqone laqebian nayofebs. boris simcire vlindeba 

karbonatul da axlad mokirianebul da Waobian niadagebze boris siWarbe apirobebs maxinji TavTavebis, taroebis da nayofebis warmoqmnas.

TuTia. TuTiiT SimSili apirobebs mravali wvrili foTlisa da da foTlebis rozetis ganviTarebas. axalgazrda foTlebis ZarRvTSorisebis qlorozis ganviTarebas, romlis drosac foTlebi iReben Ria yviTel da mowiTalo brinjaosfer Seferilobas , zogjer dawinwkluli arian da spiralurad exvevian. am elementis Zlieri deficitis dros qlorozuli xdebian Zveli FfoTlebic. SemdgomSi davadebuli foTlebi xmebian. am elementis deficiti pirvel rigSi vlindeba karbonatul da mokirianebul niadagebze, fosforiani sasuqebis ormagi da sammagi normebis Setanisas, romlebic apirobeben TuTiis Zneladxsnad FformaSi gadayvanas. TuTiis siWarbis dros zogierT mcenareze SeiniSneba ZarRvTSorisebis qlorozi.

manganumi.  manganumis simcire SeimCneva karbonatul niadagebze. is apirobebs mcenaris zrda- ganviTarebis Seferxebas da  zeda foTlebis firfitis   moTeTro-momwvano, moyviTalo- momwvano, yviTeli da  wiTeli Seferilobis ZarRvTSorisebis zolovani  qlorozis ganviTarebas. am elementiT  xangrZlivi SimSili apirobebs qloroziT davadebuli adgilebis xmobas da yavisferi laqebis warmoqmnas, axalgazrda foTlebis daxuWuWebas.

manganumiT Warbi kveba iwvevs axalgazrda foTlebis qlorozs da kideebis xmobas. ZarRvebze, Reroze da foTlis qveda mxareze Savi wertilebis warmoqmnas. zogierTi mcenaris ZarRvebi da nayofebi iReben iisfer Seferilobas.

molibdeni. molibdenis simcire apirobebs azotovani cvlis darRvevas, amitom misi naklebobis niSnebi Zalze waagavs azotis deficitis simptomebs da pirvel rigSi vlindeba parkosani mcenareebis  axalgazrda foTlebze. am elementiT SimSilis Ddros foTlis ZarRvTSorisebis qsovilebi kargavs mwvane Seferilobas, dawinwklulia, alag–alag amoburculia avaddeba qloroziT, xmeba da misi kideebi zemoT exveva. axaladwarmoqmnili foTlebi mwvanea, SemdgomSi isinic eqvemdebarebian qlorozs da dawinwkulebi xdebian. molibdenis deficits mJave niadagebSi aqvs adgili.

spilenZi. spilenZis simcire iwvevs foTlebis qlorozs, turgoris dakargvas da Wknobas. yvavilebic eqvemdebarebian qlorozs, xdebian steriluri da adgili aqvs maT masiurad dacvenas. am elemenTiT SimSilis Ddros TavTavebi da sagvela saerTod ar viTardeba. spilenZi deficiSia mJave torfian, axlad aTvisebul Waobian  niadagebze. misi siWarbis dros foTlebi avaddebian qloroziT da adgili aqvs mcenareTa  dakninebas.

Tavi V

niadagis Tvisebebi mcenaris kvebasa da sasuqebis gamoyenebasTan dakavSirebiT.

saqarTvelo ZiriTadi tipis niadagebis agroqimiuri daxasiaTeba 

yviTelmiwa eweri niadagebi. saqarTveloSi gavrcelebul niadagebs Soris yvelaze dabali nayofierebiT xasiaTdebian. isini gamoirCevian

fuZeebiT aramaZRrobiT, mJave ares reaqciiT, HpH wylis gamonawurSi 3,9-5,12 farglebSi meryeobs. gacvliTi da hidrolizuri mJavianobis maRali, Hhumusis, saerTo azotis da fosforis dabali SemcvelobiT. nidagis zeda fenaSi am maCveneblebis Semcveloba 2,85; 0,15 da 0,10 % iSviaTad  aRemateba. saerTo kaliumi saSualo an gadidebuli raodenobiTaa. rac Seexeba sakvebi elementebis moZrav formebs azoti 8-10 mg da fosfori 3,0-12,5 mg  mcire an saSualo raodenobiTaa  gacvliTi kaliumis Semcveloba mcire ,saSualo an gadidebuli raodenobiTaa da 6,0-27,0 mg/100 gr farglebSi meryeobs. 

yviTelmiwa ewer niadagebSi xSirad Warbi raodenobiT moipoveba rkina, alumini da manganumi, rac sagrZnoblad aferxebs mJavianobisadmi mgrZnobiara kulturebis zrda-ganviTarebas da amcirebs gamoyenebuli sasuqebis efeqturobas. mikroelementebis moZravi formebidan xSirad deficitSi imyofeba molibdeni, mokirianebis Catarebisas SesaZlebelia deficitSi aRmoCndes TuTuac. am niadagebis nayofierebis da fizikuri Tvisebebis gaumjobesebisaTvis saukeTeso Sedegs iZleva mokirianeba, organuli sasuqebisa da fosforitis fqvilis Setana. maRal efeqts iZlevian azotiani sasuqebic.
wiTelmiwa niadagebi.  gamoirCevian saSualo an gadidebuli nayofierebiT, HmJave ares reaqciiT,  fuZeebiT aramaZRrobiT, Hhumusis 5-7 % da saerTo azotis 0.24-0,27 % sakmaod maRali SemcvelobiT, saerTo fosfori am niadagSi mcire an saSualo raodenobiTaa, saerTo kaliumi saSualoze dabali 1,0-1,2 %. miuxedavad imisa rom hidrolizuri azotis Semcveloba gadidebulia 10,3-16,2 mg 100 g niadagSi, magram es raodenoba sakmarisi ar aris subtropikuli da marclovani kulturebis maRali mosavlis misaRebad. moZravi fosforiT Raribia an saSualod aris uzrunvelyofili 6,7-9,2 mg, gacvliTi kaliumi saSualo an gadidebuli raodenobiTaa 12,3-24,0. sakvebi elementebis rogorc saerTo ise SesaTvisebeli formebi niadagis siRrmis matebasTan erTad rogorc wesi mcirdeba da sul qveda horizontSi minimumamde dadis.

wiTelmiwa niadagebze yvelaze maRal efeqts iZlevian nakeli, torfkompostebi da fosforiani sasuqebi. karg Sedegs iZlevian azotiani da magniumiani sasuqebic.

aluviuri niadagebi. es niadagebi ufro xSirad fuZeebiT aramaZRaria da misi pHH maCvenebeli  6,0-7,9 farglebSi meryeobs. humusiT da saerTo azotiT Raribi an saSualod aris uzrunvelyofili. Hhumusi 2,2-3,52%-is, H saerTo azoti 0,14-0,26 % farglebSia. saerTo fosforisa da kaliumis SemcvelobiT Raribia, Sesabamisad 0,13-1,17 % da  0,5-1,3 %. sakvebi elementebis moZravi formebidan hidrolizuri aZoti saSualo an gadidebuli raodenobiTaa da 7-15 mg farglebSi cvalebadobs, moZravi fosforiT Raribia 0,7-5,9 mg, rac Seexeba gacvliT kaliums is mcire, 
saSualo an gadidebuli raodenobiTaa da 10,2-32,2 mg/100 g farglebSi meryeobs.

aluviuri niadagebis potencialuri da efeqturi nayofiereba metad araerTgvarovania. aqedan gamomdinare yvelaze karg Sedegs am niadagebze azotiani sasuqebi iZlevian, maT sagrZnoblad CamorCeba fosfor kaliumiani sasuqebi. sakmaod maRal efeqts iZleva nakelisa da sruli mineraluri sasuqis erToblivi Setana.


naSompala karbonatuli niadagebi. gamoirCevian karbonatebis maRali SemcvelobiT da tute ares reaqciiT. pH maCvenebeli 7,7-8.0 farglebSia. Hhumusisa da saerTo azotis Semcveloba am niadagSi saSualo an gadidebuli raodenobiTaa da Sesabamisad humusi 3,93-6,07 %-is, saerTo azoti 0,27-0,28 % farglebSia. hidrolizuri azoti saSualo raodenobiTaa 7-15 mg 100 gr niadagSi, saerTo da moZravi fosfori mcired an saSualod aris uzrunvelyofili. saerTo fisfori 0,14-0,20 %, moZravi 1,0-2,8 mg 100 gr niadagSi farglebSi cvalebadobs. saerTo da gacvliTi kaliumis Semcveloba am niadagSi gadidebuli an maRalia. saerTo kaliumi 1,5- 1,8 %,  gacvliTi 25-30 mg 100 g niadagSi farglebSia, ris gamoc kaliumiani sasuqebi efeqts ar iZlevian. am niadagebis maRali nayofierebis SesanarCuneblad saWiroa organuli da azot-fosforiani sasuqebis sistematuri Setana.


yomrali niadagebi.  axasiaTebT fuZeebiT aramaZRroba, sust mJave ares reaqcia. misi pH maCvenebeli 5,6-6,8 farglebSi meryeobs. humusisa da saerTo azotis Semcveleloba am niadagSi saSualo an gadidebuli raodenobiTaa da Sesabamisad humusi 2,8-5,1 % farglebSia, saerTo azoti 0,18-0,22 %. saerTo kaliumis Semcveloba gadidebulia 1,7-2,0 %. es niadagi Raribia an saSualod aris uzrunvelyofili azotiT, Raribia moZravi fosforiT. hidrolizuri azoti 7-10 mg farglebSia, moZravi fosfori 8-15 mg 100 g niadagSi. rac Seexeba gacvliT kaliums misi raodenoba gadidebuli an maRalia- 17-25 mg 100 g niadagSi.
mikroelementebis moZravi formebis Semcvelobis mixedviT yomrali niadagi molibdeniT da TuTiiT Raribia, marganumiT saSualod aris uzrunvelyofili an gadidebuli raodenobiTaa. am niadagebis

nayofierebis asamaRleblad aucilemelia mineraluri da organuli sasuqebis erToblivi gamoyeneba. erozirebul yomral niadagebze karg Sedegs iZleva sideratebis Tesva.


yavisferi niadagebi. es niadagebi fuZeebiT maZRaria, misi pH maCvenebeli 7,0-7,4 farglebSia, karbonatebis Semcveloba 3,0-11 %. humusis raodenoba ufro xSirad saSualoa 3-5 %. saerTo azotis farTo farglebSi cvalebadobs 0,13-0,38 %. HhumusiT Rarib niadagSi hidrolizuri azotis Semcveloba 6,66-8,1 mg/ 100 g ar aRemateba, saSualod uzrunvelyofilSi 10,0 mg-ze metia. saerTo fosfori mcire an saSualo raodenobiTaa 0,09-0,24 %, moZravi fosfori saSualo an gadidebuli raodenobiT 2,15-4,38 mg 100 g niadagSi. es niadagi gamoirCeva saerTo  kaliumis saSualo1,5-2,0 % da gacvliTi kaliumis (25-40 mg 100 g niadagSi) gadidebuli an maRali SemcvelobiT.


yavisferi niadagebi Raribia TuTiiT, mdidaris boriT, spilenZiT da kobaltiT saSualod aris uzrunvelyofili. miuxedavad imis,rom es niadagebi saSualo nayofierebiT gamoirCevian maRali mosavlis misaRebad aucilebelia organuli da mineraluri sasuqebis erToblivi gamoyeneba.


mdelos yavisferi niadagebi. neitraluri an sust tute ares reaqciiT (pH 7,1-7,4 ) da fuZeebiT maZRarobiT xasiaTdebian. CaCO3 
raodenoba zeda fenaSi 2,0- 9,6 % farglebSia. es niadagebi mcire humusian     niadagebs miekuTvnebian, misi Semcveloba niadagis akumulaciur 

horizontSi 2,12-3,50 %. saerTo azoti saSualo raodenobiTaa 0,17-0,19 %, saerTo fosfori mcire an saSualo 0,13-0,21 %. saerTo kaliumi saSualo 1,25-1,8 %. rac Seexeba sakvebi elementebis moZrav formebs hidrolizuri azoti mcire raodenobiTaa 4,0-8,0 mg 100 gr niadagSi. moZravi fosfori yamir niadagSi dabalia 0,2-2,0 mg, gakulturebulSi gadidebuli raodenobiTaa 4,6-5,7 mg , gacvliTi kaliumis Semcveloba maRalia 19,6-61,7 mg 100 g niadagSi. 
es niadagi boriT spilenZiT da kobaltiT uzrunvelyofilia. TuTias mcire raodenobiT Seicavs, rac ganpirobebulia am niadagSi karbonatebis SemcvelobiT da maT mier am elementis Zneladxsnad formaSi gadayvaniT.
    mdelos yavisferi niadagebis fizikuri Tvisebebis gaumjobesebisaTvis didi yuradReba unda mieqces organuli sasuqebis gamoyenebas da sideratebis Tesvas. am niadagebze wamyvani roli ekuTvnis azotian sasuqebs.

     ruxi yavisferi niadagebi. ruxi yavisferi niadagebi gamiorCevian dabali nayofierebiT, didi simkvriviT da tute ares reaqciiT. es zedapiridanve karbonatulia, pH maCvenebeli 8,0-8,4 farglebSi meryeobs. humusiT, saerTo azotiT da fosforiT Rarib kategoriis niadagebs miekuTvneba. humusis Semcveloba 2-3 % farglebSia, saerTo azotis 0,14-0,15%, saerTo fosfori 0,15-0,16 %. Raribia azotis da fosforis moZravi SenaerTebiT. hidrolizuri azotis Semcveloba 6,2-8,0 mg, moZravi fosfori 1,86-2,05 mg 100g niadagSi. saerTo kaliumiT saSualod aris uzrunvelyofili 1,3-1,7 %, xolo gacvliTi kaliumiT maRali uzrunvelyofis kategorias miekuTvneba, 33,3-80,0 mg 100 g niadagSi.

ruxi yavisferi niadagebi dabali nayofierebis mZime meqanikuri Sedgenilobis da damlaSebis gamo organuli da mineraluri sasuqebis  gamoyenebisa da sideratebis Tesvis gareSe ver uzrunvelyofs sasoflo-

sameurneo kulturebis saSualo mosavlis miRebas. am niadagebze gansakuTrebiT maRal efeqts amJRavneben azotiani da fosforiani sasuqebi, kaliumiani sasuqebi Sedegs ar iZlevian. 

Savmiwisebri niadagebi. sakmaod maRali nayofierebiT gamoirCeva. axasiaTebs tute ares reaqcia, romlis pH maCvenebeli 7,5-8,2 farglebSi meryeobs. Hhumusis Semcveloba am niadgis saxnav fenaSi maRalia da 3,88-7,0% farglebSi cvalebadobs, yamirze 12 % aRwevs. saerTo azotis Semcveloba humusis Sesabamisad 0,2-0,5 % farglebSia. hidrolizuri azoti saSualod raodenobiTaa 9-14 mg 100 gr niadagSi.

es niadagi Raribia an saSualod aris uzrunvelyofili fosforis saerTo da moZravi formebiT. saerTo fosforis Semcveloba 0,08-0,23 % farglebSia, moZravi 0,4-2,8 mg 100 gr niadagSi saerTo kaliumis Semcveloba maRalia 1,8-2,2 %, gacvliTi kaliumiT saSualod aris uzrunvelyofili. Savmiwisebri niadagebis ganoyierebisas pirvel rigSi yuradReba unda mieqces fosforian sasuqebs, SemdgoSi azot-kaliumiani da organuli sasuqebis Setanas.

baris anu Cveulebrivi Savmiwebi. Savmiwa niadagebi gamoirCevian maRali bunebrivi nayofierebiT, neitraluri ares reaqciiT, HHhumusisa da saerTo azotis maRali SemcvelobiT. Hhumusis raodenoba zeda akumulaciis horizontSi 6,6-10,37 % farglebSia, saerTo azoti 0,38-0,48 %. hidrolizuri azoti saSualo an gadidebuli raodenobiTaa. es niadagi saerTo fosforiT saSualod arian uzrunvelyofili 0,17-0,20 %, moZravi 
fosforiT Raribia 0,8-1,4 mg 100 g niadagSi. saerTo kaliumi saSualo SemcvelobiTaa da 1,4 % aRwevs, gacvliTi kaliumi gadidebuli an maRali 

raodenobiTaa da 29,0-44,9 mg 100 g farglebSi meryeobs. mikroelementebis moZravi formebidan mcire raodenobiT Seicaven manganums, molibdensa da TuTias. mxolod boriT arian uzrunvelyofili. Savmiwa niadagebze didi yuradReba unda mieqces fosforiani da im mikrosasuqebis gamoyenebas romelTa simcirec iqneba aRmoCenili..

bici da bicnari niadagebi. gamoirCevian saSualo nayofierebiT da cudi fizikuri TvisebebiT, tute ares reaqciiT da fuZeebiT maZRrobiT. am niadagis pH maCvenebeli 8,1-9.0 farglebSi meryeobs. humuss saSualo raodenobiT Seicaven 2,9-3,94 %. saerTo azoti da saerTo fosfori saSualo raodenobiTaa humusis Sesabamisad 0,17-0,25 % da  0,15-0,23 %, farglebSi cvalebadobs.  saerTo da gacvliTi kaliumis Semcveloba maRalia 2,2-3,1 % da 40-60 mg farglebSi cvalebadoben. hidrolizuri azotiT da moZravi fosforiT es niadagi Raribia, MmaTi Semcveloba 5-7 da 1-2 mg ar aRemateba 100 g niadagSi. mikroelementebis xsnadi firmebiT garda TuTiisa uzrunvelyofilia. 

 bicobi niadagebi. xasiaTdebian araxelsayreli fizikuri TvisebebiT, tute ares reaqciiT, pH maCvenebeli 8,0-8.6 farglebSia. humusisa da sakvebi elementebis Semcveloba saSualo raodenobiTaa da farTo farglebSi cvalebadobs. humusis raodenoba 3,42-4,75 %, saerTo azoti 018-0,23 %, saerTo fosfori 0,096-0,177 % ar aRemateba. saerTo kaliumis Semcveloba maRalia da 2,28-3,11 %. azotisa da fosforis moZravi formebiT Raribia, kaliumiT mdidari.

bici, bicnari da bicobi niadagebis araxelsayreli fizikuri Tvisebebis gasaumjobeseblad da nayofierebis asamaRleblad pirvel rigSi saWiroa moTabaSirebis Catareba. karg Sedegs iZleva organuli sasuqebis gamoyeneba da sideratebis Tesva. mineraluri sasuqebidan am niadagze maRali efeqturobiT gamoirCevian azot-fosforiani sasuqebi.
mTa-mdelos kordiani niadagebi. es niadagebi maRali potencialuri nayofierebiT da fuZeebiT aramaZRrobiT gamoirCevian. misi pH maCvenebeli 5,1-5.24 farglebSi meryeobs. gamoirCeva humusis , saerTo azotis, fosforis da hidrolizuri azotis maRali SemcvelobiT. niadagis 0-10 sm-is fenaSi humusis raodenoba 8,26-18,81 %, saerTo azoti 0,388-1,053 %. fosfori 0,240-0,383 % farglebSia. saerTo kaliumi mcire an saSualo raodenobiTaa 0,94-1,44 %. hidrolizuri azoti 14,7-27,7 mg , moZravi fosforiT Zalze Raribi an Raribia 3,0-8,0 mg 100 g niadagSi. gacvliTi kaliumiT Rarib an saSualod uzrunvelyofil katergorias miekuTvneba 10,7-25,2 mg 100 g niadagSi. am niadagebis ganoyierebis saqmeSi gadamwyveti roli fosforian sasuqebs ekuTvniT.

niadagis nayofiereba. 

niadagis nayofiereba aris niadagis unari daakmayofilos mcenareTa moTxovnileba sicocxlis niadaguri faqtorebiT- wyliTa da sakvebi elementebiT.

arCeven niadagis nayofierebis or saxes: bunebrivsa da xelovnurs. bunebrivi nayofiereba aris niadagis qimiuri, fiziko- qimiuri da biologiuri Tviseba, romelic bunebrivad gaaCnia niadags, adamianis Caurevlad, niadagwarmoqmnis procesebis Sedegad. maRali bunebrivi
nayofierebiT gamoirCevian Savmiwebi, dabali nayofierebiT ewerebi.
 
 xelovnur nayofierebas niadagi iZens adamianis  zemoqmedebis Sedegad, rac gamoixateba mis wylis reJimis gaumjobesebaSi, gakulturebaSi, mokirianebaSi, moTabaSirebaSi da sxva.

arCeven agreTve niadagis nayofierebis or formas: efeqtur da potencialur nayofierebas.

efeqturi nayofierebis qveS igulisxmeba sakvebi elementebis is formebi, romlebic UuSualod emsaxurebian mcenaris kvebas da gavlenas axdenen mis zrda-ganviTarebaze.

potencialuri nayofierebis qveS igulisxmeba sakvebi elementebis is formebi, romelTac ver gamoiyenebs mcenare SesaTvisebel formaSi  gardaqmnis gareSe. potencialuri nayofiereba yovelTvis metia niadagSi, vidre efeqturi. magaliTad SavmiwebSi saerTo azotis Semcveloba aRwevs 0,5-0,6 % anu 1 ha-ze 15-16 tonas. azotis am maragidan SesaTvisebel formaSi imyofeba 1 %-mde.

miuxedavad imisa, rom azotis, fosforis da kaliumis maragi niadagSi 10-100 jer metia mcenaris mier gamotanil maT  saerTo raodenobasTan SedarebiT, maTi SesaTvisebeli raodenoba imdenad mcirea, rom sasuqebis gamoyenebis gareSe SeuZlebelia maRali mosavlis miReba.
niadagis Sedgeniloba

niadagi Sedgeba erTmaneTTan mWidrod dakavSirebuli myari fazis, Txevadi fazis anu niadagis xsnaris da gazisebri fazis anu niadagis haerisagan.
niadagis haeri atmosferulisagan gansxvavdeba CO2 gadidebuli da Jangbadis ramdenadme Semcirebuli SemcvelobiT. atmosferoSi CO2 raodenoba Seadgens 0,1%, niadagis haerSi ramdenime meaTedidan 1-3% mdea.

niadagSi naxSirorJangis wyaroa: 1) niadagis organuli nivTierebebis daSla; 2) cocxali mcenaris fesvebidan misi gamoyofa; 3) mikroorganizmebis sunTqvis Sedegad gamoyofa. niadagSi moxvedrili CO2 nawili gadadis atmosferoSi, nawili ixsneba niadagis tenSi da iZleva naxSirmJavas, romelic disocirdeba H+ da HCO3- ionebad.

niadagSi Jangbadi gamoiyofa mikroorganizmebis mier, mcenaris fesvebis sunTqvisas, qimiur reaqciebis Sedegad. misi optimaluri koncentracia niadagis HaerSi Seadgens 2-3 %. CO2 maRali Semcvelobisas da Jangbadis naklebobisas niadagis haerSi (cudi haeraciisa da Warbtenianobis dros) iCagrebian rogorc mcenareebi ise mikroorganizmebi. vinaidan Jangbadis naklebobisas uaresdeba fesvebis sunTqva, mikroorganizmTa cxovelmyofeloba, rac amcirebs SesaTvisebeli sakvebi elementebis raodenobas da uaresdeba mcenaris zrda-ganviTarebas. am periodSi niadagSi iwyeba anaerobuli Jangva-aRdgeniTi procesebi da iseTi nivTierebebis (NH3, H2S, HCN da sxva) gamoyofa, romlebic Cagraven mcenareebs.

niadagis xsnari yvelaze aqtiuri da moZravi nawilia, romelSic mimdinareobs qimiuri procesebi da romlidanac mcenareebi iTviseben sakveb

 elementebs. niadagis tipis mixedviT mis xsnarSi SeiZleba monawileobdes H+, K+, NH4+, Ca2+ Mg2+, Al3+, Fe3+ da sxva kaTionebi; HCO3-, OH-, Cl-, NO3-, H2PO4- da
sxva anionebi, wyalxsnadi organuli nivTierebebi, xsnadi gazebi, O2, CO2, NH3 da sxva.
niadagis xsnarSi marilebi Sedis mineraluri da organuli nivTierebebis daSliT da sasuqebis Setanis Sedegad. niadagSi wyalxsnadi

marilebis Semcveloba 0,05%-dea. maTi siWarbe (0,2%-ze meti) mavne gavlenas axdens mcenaris zrda-ganviTarebaze.

niadagis myari faza Seicavs mcenarisaTvis saWiro sakvebi nivTierebebis ZiriTad marags. is ZiriTadad Sedgeba mineraluri nawilisagan (90-99% magari fazis) da organuli nawilisagan (1-10%), romelic did rols asrulebs niadagis nayofierebaSi.

myari fazis naxevari (49%) modis Jangbadze, 1/3 anu 33% Si-ze, 10%-ze meti – Al-ze da Fe-ze, xolo 7% - sxva danarCen elementebze.

niadagis mineraluri nawili
niadagis mineralebi warmoSobis mixedviT iyofa pirvelad da meorad mineralebad. pirveladi mineralebia kvarci, mindvris Spati, qarsebi, rqis matyuara da piroqsinebi. es mineralebi niadagSi Sedian qviSis (0,05 – 1mm) mtvris (0,0001 – 0,05mm), leqis 0,001 meti da koloidebis (0,25 mkm2 naklebi) nawilakebis saxiT. pirveladi mineralebis daSliT (hidratacia, hidrolizi, daJangva) warmoiqmneba erTnaxevari Jangeulebis hidratebi, sxvadasxva marili da meoradi mineralebi anu Tixamineralebi – kaoliniti, monTmoriloniti, hidroqarsebi da sxva, romlebic niadagSi ZiriTadad imyofebian leqisa da kaloiduri nawilakebis saxiT.

mineralebi qimiuri Sedgenilobis mixeviT iyofian silikatebad da alumosilikatebad. silikatebidan yvelaze gavrcelebulia minerali kvarci (SiO2), romlis Semcveloba niadagebSi 60% aWarbebs, qviSnarebSi ki – 90%-ze metia. is qimiurad inertuli da Zalze gamZle mineralia. 

alumosilikatebidan niadagSi yvelaze meti raodenobiTaa mindvris Spatebi, ufro naklebad qarsebi. yvelaze naklebad – rqis matyuara da piroqsinebi.

pirveladi mineralebis mindvris Spatebis da qarsebis daSliT miiReba K, Ca, Mg, Fe da mcenarisaTvis saWiro sxva sakvebi elementebi. meoradi alumosilikaturi mineralebis daSliT Si, Al, O, H da mcire raodenobiT K, Ca, Mg, Fe. aseTi mineralebia monTmorilonitis, kaolinitis da hidroqarsebis jgufebi.

niadagSi Sedis agreTve Na, Ca, Mg, K–is karbonatebi, sulfatebi, nitratebi, qloridebi, K  da Na –is fosfatebi. naxevradxsnadia Mg da Ca karbonatebi da sulfatebi, Zneladxsnadia Ca, Mg, Fe da aluminis sulfatebi.

saerTod cnobilia, rom niadagis ufro msxvili meqanikuri nawilakebi 0,01 – 0,2m (qviSnari da mtvrisebri) Seicaven met Si da nakleb alumins. nawilakebis SemcirebasTan erTad Si Semcveloba mcirdeba Na, K, Ca, Fe, Al da P raodenoba izrdeba. aqedan gamomdinare mcenaris kvebisaTvis yvelaze meti mniSneloba aqvs lamisa da koloidur fraqciebs.

sxvadasxva meqanikuri Sedgenilobis niadagis mineraluogiuri da qimiuri Sedgeniloba araerTnairia. qviSnari da silnari niadagebi Sedgebian kvarcisa da mindvris Spatisagan, qveTixnarebi – pirveladi da meoradi mineralebis narevisagan, Tixnarebi meoreuli Tixamineralebisagan  da mastan Sereuli kvarcisagan. 

niadagis organuli nawili

organuli nivTiereba mcenaris sakvebi elementebis  ZiriTadi wyaroa. masSi Sedis azotis mTeli maragi (90%), fosforis (30-40%) da gogirdis (50-90%) mniSvnelovani nawili. isini warmoadgenen energetikul masalas niadagis mikroorganizmebisaTvis, monawileoben STanTqmis procesebSi, adideben niadagis buferobas, tentevadobas, wylisa da haergamtarobas, aumjobeseben niadagis struqturas da siTbos reJims.

niadagis organuli nawili iyofa or jgufad:

 1) mcenareuli da cxoveluri warmoSobis gauxrwneli da naxevrad gaxrwnili naSTebi, mikroorganizmebis sxeulebi.  2) humusi anu neSompala.

niadagis organuli nivTierebis maragis 10_15% modis mcenareuli da cxoveluri warmoSobis gauxrwneli da naxevradgaxrwnili naSTebis da gaxrwnis Sualeduri produqtebis, mikroorganizmebis da niadagis cxoveluri organizmebis sxeulebis naxSirwylebze (ujredana, hemiceluloza, saxamebeli) organul mJavebze da sxva azotisSemcvel organul nivTierebebze (aminomJavebi amidebi da sxva) cximebze, fisebze, aldehidebze, mTrimlav nivTierebebze, ligninze da sxva. es nivTierebebi advilad ixrwnebian da maTSi Semavali sakvebi elementebi – azoti, fosfori, gogirdi da sxvebi – gadadian mcenarisaTvis SesaTvisebel mineralur formaSi. tiurinis monacemebiT kulturul niadagSi yovelwliurad Semodis ha-ze 5-8t mcenareuli naSTebi. baqteriebis mTeli masa 0,7-2,7 tonidan  maqsimum 5-8tonamde aRwevs. yovelwliurad niadagSi mineralizdeba 0,6-1,0 t organuli nivTiereba.
humusovani nivTierebebi iyofa or mTavar jgufad: 1. huminis mJavebad da 2. fulvomJavebad. masSi Sedis aseve mesame jufi – huminebi. erTvalentiani kaTionebis Na, K+, NH4+  huminis mJavas marilebi – humatebi wyalSi kargad ixsnebian. or da samvalentiani kaTionebisCa2+ Mg2+, Al3+, Fe3+humatebi wyalSi ar ixsneba. maTSi Sedis mTeli azotis 15-30%.

fulvomJavebis Mg da Ca marilebi wyalSi xsnadia. maRali moZraobis unariT xasiaTdebian Al da Fe marilebic. fulvomJavebis azotze modis saerTo azotis 20-dan 40%-mde. misi azotis naerTebi molekulaSi dakavSirebuli arian aragamZled da advilad ganicdian hidrolizs.

huminebi Tavisi bunebiT axlosaa huminis mJavebTanac da niadagis mineralur nawilTanac, riTac xsnian maT met gamZleobas mJavebisa da tuteebisadmi. isini Seicaven niadagis azotis 20-30%.

niadagis humusovani nivTierebebis mxolod umniSvnelo nawilia Tavisufal mdgomareobaSi. huminisa da fulvomJavebi Sedian qimiur da koloidur-qimiur urTierTqmedebaSi niadagis mineralur nawilTan da warmoSoben organul-mineralur naerTebs. humusovani nivTierebebi niadagSi SeiZleba iyvnen Na, Ca, Mg gumatebisa da Sereuli gelebis saxiT; Al, Fe hidroqsidebis; Al, Fe, Si da P organul-mineraluri naerTebis saxiT.

mineraluri da organuli sasuqebis sistematuri gamoyeneba uzrunvelyofs sasoflo-sameurneo kulturebis mosavlianobis gadidebas, xels uwyobs niadagSi humusisa da azotis dagrovebas, vinaidan mosavlis zrdasTan erTad izrdeba niadagSi fesvebisa da miwiszeda anarCenebis dagroveba, riTac Zlierdeba humusis warmoqmnis procesi.

niadagis STanTqmis saxeebi
niadagis unars STanTqas sxvadasxva nivTierebebis ionebi da molekulebi masSi gamavali xsnaridan da SeinarCunos isini niadagis STanTqmiT unarianobas uwodeben.

nivTierebis niadagis Txevadi fazidan, e.i. xsnaridan magar fazaSi gadasvlas STanTqma ewodeba.

niadagis STanTqmis unarianobis xuT saxes arCeven: biologiurs, meqanikurs, fizikurs, qimiurs da fiziko-qimiurs.

MmaRali STanTqmis unarianobiT gamoirCevian mZime Tixnari da Tixiani niadagebi, dabali STanTqmis unariT msubuqi Tixnari da silnari niadagebi.
biologiuri STanTqmis qveS igulisxmeba niadagis unari mcenarisa da niadagis mikroorganizmebis moRvaweobis  Sedegad daagrovos azotisa da nacris elementebis Semcveli organuli nivTiereba.

mcenaris fesvTa sistema niadagis Rrma fenebidan iTvisebs sakveb elementebs, gadaanacvlebs zeda fenebSi da CarTavs maT organuli nivTierebebis molekulaSi, riTac icavs maT Carecxvisagan. organuli nivTierebebis gaxrwnis Semdeg maTSi Semavali sakvebi elementebi niadags ubrundebian.

biologiur STanTqmas awarmoeben niadagSi arsebuli mikroorganizmebic. isini awarmoeben organuli nivTierebebis da Zneladxsnadi SenaerTebis mineralizacias da maTSi arsebuli sakvebi elementebis SesaTvisebel formaSi gadayvanas, atmosferuli azotis fiqsacias da azotis dagrovebas. aRniSnuli mikroorganizmebi TavianTi kvebisaTvis saWiro sakveb elementebs SerCeviT iTviseben niadagis xsnaridan, atmosferodan da magari fazidanac. SeTvisebul sakveb elementebs N, P, K, Fe, S da sxva isini iyeneben TavianTi sxeulis SenebisaTvis, gadahyavT isini organul formaSi da akaveben TavianTi sxeulis plazmaSi, riTac konkurencias uweven kulturul mcenareebs. maT 1 ha-ze SeuZliaT daagrovon 125kg N, 40kg P2O5 da 25kg K2O.

biologiur STanTqmas didi mniSvneloba aqvs azotis nitratuli formis STanTqmisaTvis, romelic arc qimiurad STainTqmeba da arc fiziko-qimiurad. biologiurad STainTqmeba ara marto niadagis nitratuli azoti, aramed sasuqisac. rac icavs maT Carecxvisagan da aqrolebisagan. mikroorganizmebi STanTqaven Setanili azotiani sasuqis nitratuli azotis 10-20% da amiakuri azotis 10-40%.

mikroorganizmebis mier niadagidan SeTvisebuli N, P, K, S da atmosferodan fiqsirebuli azoti maTi kvdomis Semdeg kvlav ubrundeba niadags da gamoiyeneba mcenareTa mier.

niadagis meqanikuri STanTqma es aris niadagis Tviseba Seakavos amRvreul wyalSi an niadagis xsnarSi ativtivebuli umsxvilesi (myari) nawilakebi mis forebze da kapilarebze. am unaris gamo niadagSi gatarebuli mRvrie wyali gamWirvale xdeba. meqanikuri STanTqmis unari akavebs niadagis koloidur fraqcias da niadagSi Setanil wvrilad dafqvil sasuqebs (fosforotis fqvili) da icavs maT niadagis qveda fenebSi Carecxvisagan.

rac ufro mdidaria niadagi TixiT, miT metia misi meqanikuri STanTqmis unari. amitom Tixnari da Tixiani niadagebi meti meqanikuri STanTqmis unariT xasiaTdebian vidre qviSnarebi.

niadagis fizikuri STanTqma aris niadagis unari zedapiruli energiis saSualebiT STanTqas, rogorc gazisebri, ise wyalSi gaxsnili marilebis 
mTeli molekulebi. is awarmoebs nivTierebis mTeli molekulebis dadebiT da uaryofiT adsorbcias. fizikuri STanTqma damokidebulia niadagis
nawilakebis simsxoze. rac metia niadagSi wvrildispersiuli nawilakebi, miT metia misi zedapiris jami da misi STanTqmis unari.

dadebiTi fizikuri STanTqmas maSin aqvs adgili, roca niadagis nawilakebis mier ufro Zlier miizidebian nivTierebis molekulebi, vidre wylis molekulebi. am gziT STainTqmeba iseTi nivTierebebi, rogoricaa

spirtebi, organuli mJavebi da maRalmolekuluri organuli nivTierebebi, mineraluri naerTebidan mxolod tuteebi.

uaryofiT fizikur STanTqmas maSin aqvs adgili, roca niadagis nawilakebis mier ufro Zlier STainTqmeba wylis molekulebi, vidre mineraluri nivTierebebis molekulebi. uaryofiTi fizikuri adsorbciis gziT STainTqmeba qloridebi da nitratebi. niadagis NaNO3 xsnariT damuSavebisas gafiltrul wyalSi nitratebis koncentracia izrdeba, rac imis maCvenebelia, rom niadagma damatebuli xsaridan STanTqa wylis molekulebi, mis magivrad ki gamoanTavisufla NO3- ionebi. Warbtenian pirobebSi isini didi raodenobiT gamoirecxebian. aqedan gamomdinare azotiani sasuqebis Setanas urCeven gamokvebaSi.

qloridebisa da nitratebis uaryofiTi fizikuri STanTqma apirobebs maT gamorecxvas saxnavi fenidan, rac uaryofiT gavlenas axdens mcenaris azotiT kvebaze. qloris SemTxvevaSi ki es dadebiT process warmoadgens, vinaidan misi Warbi raodenoba saxnav fenaSi mraval kulturas Cagravs.

fizikuri STanTqmiT niadagSi SeiZleba Sekavdes organuli nivTierebebis mineralizaciiT gamoyofili amiaki.

niadagis qimiuri STanTqma dakavSirebulia niadagSi calkeuli xsnad marilebs Soris mimdinare qimiur reaqciasTan, ris Sedegadac warmoiqmneba wyalSi uxsnadi da Zneladxsnadi SenaerTebi.

azotmJavisa da marilmJavas anionebi NO3- da Cl-, arc erT niadagSi gavrcelebul kaTionTan (Ca2+, Mg2+, K+, NH4+, Al3+, Fe3+) ar warmoSoben wyalSi uxsnad SenaerTebs, amitom isini qimiurad ar STainTqmebian, rac ganapirobebs maT maRal xsnadobas.

naxSirmJavisa da gogirdmJavas erTvalentiani kaTionebis marilebi wyalxsnadebia, orvalentiani kaTionebis ((Ca2+ da Mg2+) -Zneladxsnadebi, e.i. isini qimiurad STainTqmebian.

fosformJavas erTvalentiani kaTionebis marilebi KH2PO4, Na2HPO4, NH4H2PO4, Mg da Ca erTCanacvlebuli fosfatebi Ca(H2PO4)2, Mg(H2PO4)2 wyalSi kargad ixsnebian, orCanacvlebuli CaHPO4, MgHPO4 da samCanacvlebuli fosfatebi Ca3(PO4)2, Mg3(PO4)2 naxevrad da mciredxsnadebia. samvalentiani kaTionebis fosfatebi AlPO4 da FePO4 uxsnadebia, amitom isini qimiurad gamoileqebian.

neitralur da sust tute reaqciis niadagSi (mdelos yavisferi, Savmiwa) romlebic Seicaven Canacvlebad Mg da Ca bikarbonatebs fosformJavas qimiuri gamoleqva warmoebs naxevrad da Zneladxsnadi fosfatebis saxiT.

Ca(H2PO4)2 + Ca(HCO3)2  → 2CaHPO4 + 2H2CO3

Ca(H2PO4)2 + 2Ca(HCO3)2 → Ca3(PO4)2 + 4H2CO3  
fosformJavas wyalxsnadi marilebi STainTqmebian agreTve Canacvlebadi STanTqmuli kalciumiT, ris Sedegadac naxevradxsnadi da Zneladxsnadi fosfatebi gamoileqeba.

mJave wiTelmiwa da ewer niadagebSi fosformJava gamoileqeba erTnaxevari JangeulebiT, ris Sedegadac miiReba rkinisa da Al Zneladxsnadi fosfatebi.
Al(OH)3 + H3PO4 → AlPO4 + 3H2O;
Fe(OH)3 + H3PO4 → FePO4 + 3H2O

niadagis fiziko-qimiuri anu CanacvlebiTi STanTqma aris niadagis wvrildispersiuli koloiduri nawilakebis unari (uaryofiTi muxtis matarebeli organuli da mineraluri koloidebi) sxvadasxva xsnaridan 

STanTqan kaTionebi. erTi kaTionis STanTqmas Tan axlavs, winaT myari faziT STanTqmuli kaTionebis eqvivalenturi raodenobiT gamoZeveba. 

STanTqmis es saxe gamowveulia rogorc qimiuri ise fizikuri mizezebiT, amitomac uwodeben fiziko-qimiur STanTqmas.

bunebriv pirobebSi yvela niadagi Seicavs STanTqmul kaTionebs Ca2+, H+, K+, Na+, NH4+, Mg2+, Al3+, Fe3+. niadagSi wyalxsnadi marilebis NH4NO3; (NH4)2SO4,  NH4Cl, NaNO3, KCl, K2SO4 Setanisas maTi kaTionebi STainTqmeba niadagis xsnaridan niadagis mSTanTqmeli kompleqsis mier da gadaicvlebian niadagis mier adre STanTqmul kaTionebze, romlebic gadadian xsnarSi.


    NH4
n. m. k. Ca + (NH4)2SO4  → n. m. k.NH4+ Ca SO4
          




   Na
n. m. k. Ca + 2NaNO3 → n. m. k.Na + Ca(NO3)2
n. m. k. H + KCl → n. m. k. K + HCl
niadagis fiziko-qimiuri anu gacvliTi STanTqma gansazRvravs niadagis fizikur da fiziko-qimiur Tvisebebs, mis struqturas, reaqcias, buferobas, azotiani da kaliumiani sasuqebis efeqturobas.

niadagis mier kaTionebis Caunacvlebeli STanTqma.
zogierT kaTioni magaliTad K, NH4, Rb da Cs niadagSi magradeba Caunacvlebel formaSi Tixa mineralabebis muskovitis, vermikulitis, ilitis da monTmorilonitis kristaluri meseris paketSorisebSi. misi sidide izrdeba niadagis profilis siRrmis gadidebasTan erTad  da gamoSrobisas.
niadagis mJavianobis formebi

arCeven niadagis mJavianobis or formas: aqtualursa da potencialur (farul) mJavianobas. potencialuri mJavianoba Tavis mxriv iyofa or formad – gacvliT da hidrolizur mJavianobad.
aqtualuri mJavianoba niadagis xsnaris reaqcias warmoadgens da ganpirobebulia niadagis xsnarSi arsebuli wyalbadionebiT. is damokidebulia xsnarSi H+ da OH- ionTa urTierTSefardebaze. Tu H+ ionebi Warboben niadagis xsnaris reaqcia mJavea, Tu OH- ionebi – tute.

niadagis xsnaris reaqcia gamoisaxeba simboloTi pH. sadac H – wyalbadia,  p – misi koncentracia. igi warmoadgens wyalbadionTa uaryofiT logariTms.

bunebriv pirobebSi niadagis xsnaris reaqcia 3-10 farglebSi meryeobs.

Tu pH maCvenebeli 3-4 farglebSia ares reaqcia Zlier mJavea;  4-5 – mJave; 5-6,5 – susti mJave; 
 7 – neitraluri ;  7-8 - susti tute;  8-9 – tute; 9-ze meti Zlieri tute. garda wyalbadionebisa niadagis xsnaris SemJavebas iwvevs naxSirmJava, romelic warmoiqmneba niadagis haerSi arsebuli CO2 
tenSi gaxsniT; wyalxsnadi organuli mJaveebi da hidrolizurad mJave marilebi.

amgvarad, aqtualuri mJavianoba es aris niadagis xsnaris mJavianoba, romelic ganpirobebulia masSi wyalbadis, naxSirmJavis, organuli mJavebis da hidrolizurad mJave marilebis arsebobiT.

niadagis xsnaris gatutianebas iwvevs masSi karbonatuebis da bikarbonatebis moxvedra.

niadagis xsnaris reaqciis codna saSualebas gvaZlevs: 1) gavaSenoT da moviyvanoT sasoflo- sameurneo kulturebi misTvis Sesaferis niadagur pirobebSi. 2) SevarCioT sasuqebis formebi – mJave niadagebze SevitanoT fiziologiurad tute sasuqebi, tute niadagebze mJave. 3) davadginoT niadagis mokorianebis saWiroeba. Tu pH maCvenebeli  3-4 – niadags

esaWiroeba Zlieri mokirianeba. Tu – 4-5-ia saSualo, xolo 5-6,5 – mcire normiT mokorianeba.
gacvliTi mJavianoba ganpirobebulia niadagis mSTanTqmel kompleqsSi arsebuli wyalbadisa da aluminis ionebiT, romlebic gamoZevdebian misi neitraluri marilis xsnariT damuSavebiT. am mizniT gamoyeneba 1n KCL xsnari, romelic niadagis mSTanTqmeli kompleqsidan aZevebs wyalbadisa da aluminis ionebs da mis magivrad Caenacvleba K+ ionebi. gamoZevebuli wyalbadi iZleva HCl, alumini – AlCl3. es ukanaskneli hidrolizdeba aluminis hidroqsidad da HCl. orive SemTxvevaSi warmoqmnili HCl eqvivalenturia niadagis gacvliTi mJavianobis.











    K

n. m. k. H + KCl → n. m. k. K + HCl;  
n. m. k. Al + 3KCl → n. m. k. K + AlCl3







                                             K

AlCl3 + 3H2O → Al(OH)3 + 3HCl

gacvliTi mJavianoba damaxasiaTebelia wiTelmiwa, yviTelmiwa da eweri niadagebisaTvis. misi gadidebuli raodenobis dros mcenareebi iCagrebian rogorc wyalbadionTa moWarbebuli raodenobiT ise aluminis toqsikuri moqmedebiT. gavliT alumini amasTan erTadaxdens xsnadi fosforiani sasuqebis fosformJavas uxsnad formaSi gadayvanas.

gacvliTi mJavianoba aregulirebs niadagis xsnaris reaqcias. Tu organuli nivTierebebis mineralizaciis procesSi an sasuqebis Setanisas gamonTavisuflebuli kaTionebiT ganeitralda niadagis xsnari, maSin Canacvlebadi H+ da Al3+ ionebi gadadian xsnarSi mimoicvlebian maTTan da awonasworeben xsnaris reaqcias.

gacvliTi mJavianobis mixedviT angariSoben kiris dozas iseTi mcenareebisaTvis (mag. kartofili), romlebic kiris odnav siWarbesac ver itanen.
hidrolizuri mJavianoba ganpirobebulia niadagis mSTanTqmel kompleqsSi arsebuli naklebadmoZravi wyalbadionebiT, romlebic niadagidan gamoZevdebian misi hidrolizurad tute marilis xsnariT damuSavebisas. am mizniT ZiriTadad gamoyenebulia ZmarmJava natriumis 1 n xsnari. 

hidrolizuri mJavianoba gamoxatavs aqtualuri, gacvliTi da sakuTriv hidrolizuri mJavianobebis jams.

n. m. k. H + nCH3COONa = n. m. k. Na + CH3COOH + (n-1) CH3COONa
reaqciis Sedegad warmoqmnili ZmarmJava eqvivalenturia niadagis hidrolizuri mJavianobisa. mas aneitraleben tutiT da saTanado formuliT angariSoben hidrolizur mJavianobas.

hidrolizuri mJavianoba gamoisaxeba miligram eqvivalentebSi. misi raodenobis codna saSualebas gvaZlevs gaviangariSoT kiris doza da fosforitis mosalodneli efeqturoba.

niadagis buferoba, fuZeebiT maZRrobis xarisxi 

da maTi mniSvneloba mJave niadagebis mokirianebisaTvis

niadagis unars, win aRudges xsnaris reaqciis Secvlas mJave an tute mimarTulebiT, niadagis buferoba ewodeba. is damokidebulia niadagis myari da Txevadi fazebis buferul Tvisebebze.

mJave mimarTulebiT ares reaqciis Secvlas niadagSi  win aRudgeba Ca, MMg da sxva metalebis karbonatebi, romlebic reaqciaSi Sedian xsnarSi arsebul mJavebTan da aneitraleben mas, amitom niadagis xsnaris reaqcia ar icvleba.   2CaCO3 + 2HCl → CaCl2 + Ca(HCO3)2 
niadagis aqtualuri reqciis Secvlas mJave mimarTulebiT maTze mJavebis moqmedebisas da mJave sasuqebis Setanisas win aRudgeba agreTve mSTanTqmel kompleqsSi arsebuli Ca da Mg




       H
n. m. k. Ca +  4HCL → n. m. k.H + CaCl2 + MgCl2

       Mg

                                    H

                                                                                     H

e.i. fuZeebiT maZRar niadagze mJave marilebis Setanisas niadagis aris reaqcia ar icvleba imis gamo, rom niadagis karbonatebi da STanTqmuli kaTionebi aneitraleben niadagSi darCenil mJavas naSTs.

aseTi niadagi buferulia manam sanam masSi arsebobs STanTqmuli kaTionebi. e.i. niadagis buferoba mJave mimarTulebiT damokidebulia fuZeebiT maZRrobis xarisxze da STanTqmis tevadobaze. rac ufro maRalia es maCveneblebi miT maRalia buferoba. maRali buferobiT gamoirCevian organuli nivTierebebiT mdidari Savmiwa da neSompala karbonatuli da karbonatuli niadagebi.
tute mimarTulebiT mJave niadagebis ares reaqciis Secvlas win aRudgeba STanTqmuli wyalbadionebi. aseT niadagebze kiris rZis Setanisas wyalbadionebi neitraldeba Ca ionebiT.


        Ca                                                       Ga

n. m. k. H  + Ca(OH)2  → n. m. k. Ca + 2H2O


           H                                                         H

                       H                                                         H

                       H




rac metia STanTqmis tevadoba da naklebia fuZeebiT maZRrobis xarisxi, miT metia mJave niadagebis buferoba tute mimarTulebiT. niadagis buferoba icvleba organuli sasuqebis SetaniT, mokirianebiT 

fiziologiurad tute da mJave sasuqebis gamoyenebiT. Tu niadags axasiaTebs maRali buferoba aseTi sasuqebis Setana ar iwvevs aqtualuri reaqciis gadaxras mJave an tute mimarTulebiT da aq SeiZleba SevitanoT fiziologiurad mJave sasuqebic. dabali buferobis mqone niadagebze fiziologiurad tute sasuqebi. misi buferobis gasadideblad aucilebelia Catardes mokirianeba.
fuZeebiT maZRrobis xarisxi. niadagis xsnaris reaqcia damokidebulia ara marto gacvliTi da hidrolizuri mJavianobis odenobaze, aramed niadagis fuZeebiT maZRrobis xarisxzec. amitom saWiroa vicodeT 
STanTqmis kompleqsSi mTeli STanTqmis tevadobis ra nawili ukavia Ca2+, H+, K+, Na+, Mg2+, Al3+. garda Al da H sxva yvela kaTionebis jami anu STanTqmul fuZeTa jami mg/eqvivalentobiT 100gr niadagSi aRiniSneba S-iT, hidrolizuri mJavianoba anu STanTqmuli wyalbadionebis raodenoba – H-iT. maTi jami iZleva niadagis STanTmis tevadobas.

T =  S + H h
 mg/eqv. 100gr niadagSi

fuZeebiT maZRrobis xarisxi iangariSeba formuliT

             S × 100


      V% =_______

                            S + H
is gviCvenebs STanTqmis tevadobis ra nawili ukavia STanTqmul fuZeebs. dadgenilia, rom Tu V naklebia 50%, niadags esaWiroeba Zlieri mokirianeba.

Tu V = 50 - 70% niadags esaWiroeba saSualo mokirianeba

Tu V= 70 – 80% mcire normiT mokirianeba

Tu V = 80 – 90% niadags mokirianeba ar esaWiroeba.

 Tavi VI

    niadagis qimiuri melioraciis meTodebi.

mJave niadagebSi didi raodenobiTaa wyalbadisa da aluminis STanTqmuli ionebi, xolo tute niadagSi natriumi. es kaTionebi auareseben am niadagebis fizikur, fiziko –qimiur da biologiur Tvisebebs, maT nayofierebas. am niadagebis Tvisebebis gasaumjobeseblad aucilebelia qimiuri melioraciis Catareba- mokirianeba da moTabaSioreba. qimiuri melioraciis safuZvelia STanTqmuli kaTionebis Sedgenilobis Secvla nidagSi kalciumis kaTionebis Seyvanis gziT. mJave niadagebis ganeitralebis da maTi nayofierebis amaRlebis ZiriTadi saSvalebaa mokirianeba, xolo tutianobis Semcirebisa- moTabaSireba.

   


 mJave niadagebis mokirianeba. 

mokirianebis qveS igulisxmeba niadagSi kiris (CaCO3, CaO,Ca(OH)2, dolomitis CaCO3 . MgCO3 an kiris Semcveli sxva sasuqis Setana, romlebic uzrunvelyofen mJave niadagis ares reaqciis ganeitralebas da misi nayofierebis gaumjobesebas.

mJave niadagebis mSTanTqmeli kompleqsi da xsnari gajerebulia wyalbadisa da aluminis ionebiT. gazrdilia rkinis, aluminis da manganumis kaTionebis toqsikuroba. kiris Setanisas kalciumis ionebi aZeveben niadagis mSTanmTqmeli kompleqsidan wyalbadionebs da aneitraleben mas. kiri aneitralebs agreTve Tavisufal humusovan  da organul mJavebs da nitrifikaciis procesSi warmoSobil azotmJavas.

niadagSi Setanili kiri (CaCO3 )gardaiqmneba kalciumis bikarbonatad

Ca(HCO3)2, romelic ganicdis HHhidrolizs da warmoqmnis Ca(OH)2,  es ukanaskneli disocirdeba xsnarSi Ca2+ da OH - ,  ionebad. aZevebs  mSTanmTqmeli kommpleqsidan wyalbadionebs  da aneitralebs mJavianaobas.


 
 H

n. m. k. H + Ca2+  +2HCO- = n. m. k. Ca + H2CO3

       H

n. m. k. H + Ca2+  +2OH- = n. m. k. Ca + H2O


 H                                           H

kiris sruli dozis SetaniT qarwyldeba niadagis aqtualuri, gacvliTi da nawilobriv hidrolizuri mJavianoba. izrdeba niadagis xsnarSi kalciumis Semcveloba da fuZeebiT maZRrobis xarisxi. xelsayreli pirobebi iqmneba mcenareTa da sasargeblo mikrororganizmebis cxovelmyofelobisaTvis. is Trgunavs mavne mikroorganizmebis ganviTarebas, amcirebs mcenareTa dazianebas sxvadasxva

avadmyofobebisagan. is axdens koloidebis kuagulacias, aumjobesebs niadagis struqturas, wyalgamtarobas da haeraciis process, adidebs wyaltevadobas, amcirebs qerqis warmoqmnis SesaZleblobas da mniSvnelovnad aiolebs MmZime meqanikuri Sedgenilobis mqone niadagebis damuSavebas.

mokirianebis Sedegad Zlierdeba fosforis, kaliumis da molibdenis mobilizacia da mcenareTa SesaTvisebel formaSi gadasvla, bori da manganumi piriqiT gadadian uxsnad formaSi. 
kiris SetaniT umjobesdeba mcenaris kalciumiT da magniumiT kveba.

kalciumi. Ca did rols asrulebs fotosinTezis procesSi 

( Tumca ar Sedis qlorofilis SedgenilobaSi), aZlierebs nivTierebaTa cvlas, samarago cilebis daSlas, azotovani nivTierebebis gardaqmnas, naxSirwylebis gadaadgilebas. mas didi mniSvneloba aqvs ujredis garsis SenebisaTvis da tute –mJavuri wonasworobis damyarebisaTvis. Ca simcirisa da erTvalentiani kaTionebis ( H+, Na+, K+ da Mg 2+ siWarbis SemTxvevaSi irRveva xsnaris fiziologiuri wonasworoba da pirvel rigSi iCagreba mcenaris fesvTa sistema- Cerdeba maTi zrda- ganviTareba, msxvildebian da wyveten gverdiTi fesvebis warmoqmnas. maTi garegani ujredebi ganicdian gamuqebas, irRveva ujredis kedlebi da wyliandeba, rac gamowveulia imis gamo , rom kalciumis gareSe peqtinovani nivTierebebi da lipoidebi ixsnebian, gadadian ujredidan qsovilSi da gardaiqmnebian cremlis magvar ustruqturo masad, ris gamoc irRveva mcenaris mier sakvebi elementebis STanTqma. Ca2+ antagonistur damokidebulebaSia H+,Na+, K+,  Mg2+ da  Al3+ kaTionebTan da aferxebs maTi Warbi rodenobiT Sesvlas mcenareSi.

 Ca simciris dros  Cerdeba axalgazrda foTlebis zrda, masze Cndeba TeTri an Ria yviTeli qlorozuli laqebi, SemdgomSi foTlebi xmeba. Zveli foTlebi inarCunebs normalur Sefervas.

magniumi. magniumi Sedis qlorofilis, peqtinovani nivTierebebis da fitinis SedgenilobaSi, monawileobas iRebs fotosinTezis procesSi, fosforis gadadgilebaSi, aaqtiurebs zogierTi ferments ( fosfatazas),

 aCqarebs naxSirwylebis warmoqmnas, gavlenas axdens Jangva-aRdgeniT procesebze, xels uwyobs aRdgenili organuli SenaerTebis-eTerebis, cximebis da sxvaTa dagrovebas.


magniumis simciris SemTxvevaSi Zlierdeba JangviTi procesebi, izrdeba fermant peroqsidazas aqtivoba, mcirdeba inversiuli Saqrebisa da askorbinmJavas Semcveloba. FfoTlebSi mcirdeba qlorofilis raodenoba, 
qveda foTlebs uCndebaT marmarilos msgavsi laqebi, ZarRvebs Soris adgilebi uferuldeba. SemdgomSi foToli TandaTan exveva, yviTldeba da naadrevad cviva, uaresdeba mcenaris zrda-ganviTareba.

niadagis ares reaqcia da sxvadasxva sasoflo-sameurneo kulturebis da mikroorganizmebis damokidebuleba misdami

kulturuli mcenareebis da niadagis mikroorganizmebis umravlesoba ukeTesad viTardeba sustad mJave da neitraluri reaqciis pirobebSi (pH 6-7). sxvadasxva mcenareebi optimaluri reaqciidan gadaxrisadmi sxvadasxva mgrZnobiarobiT xasiaTdebian, amitom ares reaqciisadmi damokidebulebis mixedviT isini ramdenime jgufad iyofian:

1. mJavianobis mimarT gansakuTrebiT mgrZnobiareni arian: bamba, samyura, kombosto, Saqris, sufris da sakvebi Warxali, romlebic kargad izrdebian neitraluri an sust tute reaqciis pirobebSi (pH 7-8) da sust mJave ares reaqciis pirobebSic Zlier moTxovnilebas ayeneben kiris Setanaze.

2. mJavianobisadmi mgrZnobiareni arian: qeri, sagazafxulo da saSemodgomo xorbali, simindi, soia, lobio, barda, samyura, mzesumzira, kitri, xaxvi. es kulturebi kargad izrdebian sustmJave da neitraluri reaqciis pirobebSi (pH 6-7) da mxolod Zlier mJave da mJave ares reaqciis pirobebSi moiTxoven mokirianebas.

3. mJavianobis mimarT nakleb mgrZnobiareni arian Wvavi, Svria, fetvi, wiwibura, timoTela, pamidori, stafilo, boloki, citrusebi, tungi, dafna. es kulturebi normalurad viTardebian pH-is farTo intervalSi, dawyebuli mJavidan – sust tutemde. (pH 4,5 – 7,5). magram maTTvis yvelaze optimaluria sust mJave reaqcia (pH 5,5 – 6). isini dadebiTad reagireben mokirianebaze, rac sakvebi elementebis mobilizaciiT aris ganpirobebuli.

4. kartofili da seli mokirianebas saWiroeben mxolod Zlier mJave niadagebze. kartofili kargad izrdeba mJave niadagebzec, seli – sust mJave niadagebze. kiriani sasuqebis maRali normiT gamoyeneba da ares reaqciis ganeitraleba maTi mosavlis Semcirebas iwvevs, rac ganpirobebulia niadagis xsnarSi boris Semcvelobis SemcirebiT da kaTionTa Tanafardobis darRveviT. kerZod kalciumis ionebis Warbi koncentracia aferxebs mcenareSi magniumisa da kaliumis Sesvlas. ares reaqciis ganeitralebisas kartofili avaddeba qeciT, seli baqterioziT.

5. Cai, Citifexa, lurji da yviTeli xanWkola mxolod mJave ares reaqciis pirobebSi viTardebian (pH 4,5 – 6). es kulturebi mokirianebas ar saWiroeben, vinaidan ver itanen xsnarSi Ca-is Warb raodenobas da iCagrebian. Tumca magniumis Semcveli kiriani sasuqebi mniSvnelovnad aumjobeseben produqciis xarisxs.

niadagis mJave reaqcia mravalmxriv gavlenas axdens mcenareze: 

1) auaresebs fesvebis zrdasa da datotvas, uaryofiT gavlenas axdens ujredis plazmis fiziko-qimiur mdgomareobaze, fesvis gamtarunarianobaze. mcenaris mier niadagidan da sasuqidan sakvebi elementebis gamoyenebaze. 

2) iwvevs ujredis wvenis gamJavebas, riTac ferxdeba masSi mimdinare bioqimiuri procesebi. neldeba cilovani nivTierebebis sinTezi, izrdeba 
aracilovani azotovani SenaerTebis raodenoba, ferxdeba monoSaqrebis gardaqmna di da tri saxaridebad.
3) wyalbadi niadagidan humusidan aZevebs kalciums, riTac zrdis mis dispersiulobas da moZraobas niadagSi.

4) adidebs niadagSi aluminis, rkinis, manganumis da sxva mZime metalebis xnadobas, SesaTviseblobas da toqsikurobas. 
       kiris dozis gaangariSeba.

kiris doza es aris misi is raodenoba, romelic uzrunvelyofs niadagis ares reaqciis miyvanas sust mJavemde (pH wylis gamonawurSi 6,2- 6,5), rac xelsayrelia mcenareTa da mikroorganizmTa ganviTarebisaTvis. 

 kiris dozas hidrolizuri mJavianobis mixedviT angariSoben Semdegi formuliT

CaCO3 t/ha =  H hidr. × 10 × 50 × 3 000 000





1 000 000 000

sadac H h – hidrolizuri mJavianoba mg/eqv. 100g niadagSi

10 – 1kg niadagze gadasaangariSebeli ricxvi

50 – mg. eqvivalentis CaCO3 mg-Si gadasayvani ricxvi

3 000 000 – niadagis 1 ha saxnavi fenis (0–20sm) wona kg-iT.

saTanado Sekvecis Semdeg es formula miiRebs aseT saxes: 

CaCO3 t/ha = H hidr. × 1,31

kiriani sasuqebi.

mosakirianeblad gamoiyeneba: 

I. kiris magari qanebi 1) kirqvebi 55-60 % CaO  da 0,9- % MgO  

2) dolomitiani kirqvebi 42-55 % CaO da 0,9-9,0 % MgO; 

 3) dolomiti 32-30 % CaO  da 18-20 % MgO.

II. rbili kiriani qanebi- kiriani tufebi 90-98 % CaCO3 ; gaji anu tbis kiri 80-95% CaCO3; tkili 25-50 % CaCO3.

III. mrewvelobis kiriani narCenebi- fiqalis nacari 30-48 % CaO da 1,5 % MgO; defekaciuri talaxi- 60-70 % CaCO3 ; 10-15 % organuli nivTiereba,

0,2-0,7 % N ; 0,2-0.9 % P2O5 da 0,3-1,0 %  K2O; TeTri kiris wida 50- 60 % CaO; 6-15 % MgO;.

kiris gamoyeneba.

mZime meqanikuri Sedgenilobis niadagebze kiris mTliani    doza Seiteneba 15 weliwadSi erTxel, msubuq niadagebze 8-10 weliwadSi erTxel. Tu mosakirianebeli masala sakmao raodenobiT ar moipoveba meurneobaSi maSin Seitaneba misi naxevari norma, romlis Semdgomqmedebac naxevrdeba, amitom ganmeorebiT mokirianebas awarmoeben 6-7 wlis Semdeg.

mJavianobisadmi mgrZnobiare kulturebis qveS SeaqvT kiris sruli doza. kartofilis qveS, romelic ver itans niadagis xsnarSi kalciumis Warb raodenobas da avaddeba qeciT saWiroa Setanili iqnes normis 2/3 an ¾3/4. 

mokirianebis saWiroebis dadgena

mokirianebis saWiroebis dadgena xdeba: I. nidagis Seferiulobis mixedviT. Tu niadags aqvs moTeTro molurjo Seferva, mkafiod gamoxatuli gaewerebuli horizontiT, is saWiroebs mokirianebas.

II. Tu niadagze mJavianobisadmi mgrZnobiare - samyura, kombosto, Warxali, xorbali da sxva kulturebi cudad an saerTod ver viTardeba, xolo sarevela mcenareebi- kokomJava, Svita, Wili, Zigva, maxrCobela,
Tavcecxla, niaxura kargad viTardebian aseTi niadagi saWiroebs mokirianebas.
III. niadagis mJavianibis mixedviT. Tu pH 3-4 mdea niadags esaWiroeba Zlieri mokirianeba; 4-5 saSualo, 5-6,5 mcire normiT mokirianeba.
IV. FfuZeebiT maZRrobis xarisxis mixedviT.  Tu V 50 %- mdea niadags esaWiroeba Zleri mokirianeba. Tu 50-70 % saSualo, 70-ze metia mcire normiT mokirianeba da Tu V 80 %-ze metia mokirianeba saWiro ar aris.
bici da bicobi niadagebis moTabaSireba

TabaSiris Setanas bicobi niadagebis qimiuri melioraciisaTvis moTabaSireba ewodeba. bicobi niadagebi xasiaTdebian STanTqmuli natriumis maRali SemcvelobiT, didi webvadobiT, mtvrianobiT, cudi struqturiT, araxelsayreli wylisa da haeraciis reJimiT, dabali nayofierebiT. tenian pirobebSi fuvdeba da xdeba wylis cudi gamtari, webovani da izileba, gvalvian pirobebSi imdenad mkvrivdeba, rom SeuZlebelia misi damuSaveba.

niadagebi STanTqmuli natriumis Semcvelobis mixedviT iyofa oTx jgufad: 1) arabicobebi, sadac STanTqmuli natriumis Semcveloba Seadgens STanTqmis tevadobis 3-5%. 2) susti bicobebi 5-10%-s. 3) gabicobebuli anu saSualo bicobebi – 10-20%. 4) bicobebi – 20%-ze meti.

bicobi niadagebi iyofa: 1) mcire anu qerqian bicobebad, sadac damarilebuli horizonti 7sm-mdea. 2) saSualo bicobebad 7-15sm. 3) Rrma bicobebad – 15sm ufro Rrmad.

moTabaSirebas moiTxoven iseTi bici da bicobi niadagebi , romlebSic STanTqmuli natriumis Semcveloba 10 % metia. bicob niadagebze TabaSiris SetaniT xdeba tute reaqciis gaqarwyleba, rac ganpirobebulia STanTqmuli natriumis kalciumiT SecvliT da natriumis sulfationiT SeboWviT. kalciumi apirobebs koloidebis kuagulacias da neSompalasTan erTad iwvevs niadagebis agregatebis Sewebebas, ris gamoc niadagi iZens mtkice marcvlovan struqturas, umjobesdeba misi fizikuri, qimiuri, fiziko-qimiuri da biologiuri Tvisebebi, wyalgamtaroba da aeracia, ioldeba misi damuSaveba, izrdeba niadagis nayofiereba, xelsayreli pirobebi iqmneba mikroorganizmTa cxovelmyofelobisaTvis. 

Na2CO3 + CaSO4 = CaCO3 + Na2SO4;
n. m. k. Na + CaSO4 → n. m. k. Ca + Na2SO4;








  Na

TabaSiris doza iangariSeba Semdegi formuliT:

CaSO4 .2H2O t/ha-ze = 0,086  × (Na – K × T) ×Hd
0,086 – 1mg. eqv. CaSO4  .2H2O gramobiT 

Na – gacvliTi Na-is Semcveloba mg. eqv. 100gr niadagSi.

K – gacvliTi Na-is dasaSvebi Semveloba (T nawilSi) moTabaSirebis dros. igi tolia 10% anu 0,1.

H – meliorirebuli fenis siRrme sm-iT

d – meliorirebuli niadagis fenis moculobiTi wona.

Tu ar viciT STanTqmuli natriumis Semcveloba, maSin bicob niadagebze urCeven 1-3t TabaSiris Setanas, saSualo da Rrma bicobebze 3-5 t, qlorid sulfatur bicobebze 5-8t, sodian bicobebze – 8-10t da meti.
mcire siRrmis bicobebze TabaSiri niadagSi Seitaneba mzralad xvnis win mTeli doziT. saSualo da Rrma bicobebze SeaqvT orjeradad, nawili – winasaxvneliani guTniT moxvnis win, meore – kultivaciis dros.

Rrma bicobebze TabaSiris mTeli norma SeaqvT moxvnis win da niadags amuSaveben winasaxvneliani guTniT.

Tavi VII
    mineraluri sasuqebi. 

sasuqebis terminis ganmarteba da sasuqebis klasifikacia
sasuqi aris niadagSi Setanili yvela organuli da araorganuli warmoSobis nivTiereba, romelic gavlenas axdena niadagis fizikur, qimiur, fiziko-qimiur da biologiur Tvisebebze, aumjobesebs niadagis nayofierebas da mcenaris zrda-ganviTarebis pirobebs, iZleva maRal mosavals da maRalxarisxovan produqcias.

sasuqebi iyofian oTx jgufad: I miRebis wesis; II qimiuri Sedgenilobis; III niadagze da mcenareze moqmedebis; IV sakvebi elementebis Semcvelobis da sasuqis Senebis mixedviT;

I miRebis wesis an genezisis mixedviT sasuqebi iyofian:

a) bunebriv sasuqebad: nakeli, torfi, fekali, mwvane sasuqebi da sxva.

b) xelovnur sasuqebad: azotiani, fosforiani, rTuli sasuqebi, baqteriuli sasuqebi.

II qimiuri Sedgenilobis mixedviT iyofian: 1) organul; 2) mineralur; 3) organul-mineralur; 4) baqteriul sasuqebad;

organuli sasuqebia: nakeli, torfi, frinveli nakeli, torf-kompostebi, mwvane sasuqebi da sxva organuli anarCenebi.

mineraluri sasuqebia: azotiani, fosforiani, kaliumiani, kalciumiani, magniumiani, kompleqsuri da mikroelementebis Semcveli sasuqebi.

organul-mineraluri sasuqebia: gumat-amoniumi, gumafosi, organul-mineraluri narevi da sxva.

baqteriuli sasuqebia nitragini, azotogeni, fosfobaqterini da sxva.

III niadagze da mcenareze moqmedebis mixedviT sasuqebi iyofian: 1)pirdapirmomqmed; 2) arapirdapirmomqmed sasuqebad

pirdapirmomqmedi sasuqebi Seicaven mcenarisaTvis saWiro nivTierebebs. aseTebia: azotiani, fosforiani, kaliumiani da mikrosasuqebi.

arapirdapirmomqmedi sasuqebi niadagSi SeaqvT niadagis Tvisebebis gaumjobesebisaTvis, magram Seicaven mcenarisaTvis saWiro sakveb elementebsac. aseTebia: kiri, TabaSiri, baqteriuli sasuqebi.

niadagis ares reaqciaze moqmedebis mixedviT sasuqebi iyofian fiziologiurad mJave da tute sasuqebad.

IV sakvebi elementebis Semcvelobis mixedviT sasuqebi iyofa: 1)calmxrivmomqmed; 2) mravalmxrivmomqmed sasuqebad.

1) calmxrivmomqmedi sasuqebi Seicaven mcenaris kveisaTvis saWio mxolod erT elements: aseTebia: natriumis gvarjila, amoniumis gvarjila, superfosfati, kaliumis qloridi

2) mravalmxrivmomqmedi sasuqebi Seicaven ramdenime sakveb elements. aseTebia: amofosi, diamofosi, nitrofosi, nitroamofosi, kaliumis gvarjila, nitrofoska da sxva.

azotiani sasuqebi.

azotis fiziologiuri roli mcenaris kvebaSi
azoti Sedis yvela martivi da rTuli cilebis SemadgenlobaSi, romlebic ujredis protoplazmis ZiriTadi Semageneli nawilia. azotis gareSe ar warmoiqmneba cila; cilis gareSe ki ar arsebobs sicocxle. azoti Sedis agreTve nukleinmJavebis, qlorofilis, vitaminebis, fermentebis, alkaloidebis, zrdis stimuliatorebis da fitoncidebis SemadgenlobaSi.

azots mcenare iTvisebs niadagidan – azotmJavas da amoniumis marilebidan, kaTion NH4 da anion NO3 saxiT. mcenareSi Sesuli azoti ganicdis gardaqmnaTa mTel cikls da sabolood erTveba cilis molekulaSi. Tavdapirvelad amiaki uerTdeba ketonuri jgufis organul mJavebs da iZleva iminomJavebs da wyals, iminomJavebi ki aRsdgebian aminomJavebad, romlebisganac sinTezirdebian cilebi.

nitratebi ar Sedian reaqciaSi ketonuri jgufis organul mJavebTan. isini saWiroa winaswar aRsdgnen amiakad mcenaris qsovilSi. es aRdgena aseTi sqemiT mimdinareobs fermentebiT-metaloflavoproteidebiT:


     Mo
               Cu,Fe,Mg

     Cu,Fe,Mg

       Mn,Mg



HNO3 → HNO2 
→
 (HNO)2
 → 
NH2OH 
→
 NH3
nitrati  nitriti
          hiponitriti
    hidroqsilamini
       amiaki

ferment nitratreduqtazas normaluri cxovelmyofelobisaTvis saWiroa Mo, nititreduqtazasTvis da hiponitritreduqtazasTvis Cu, Fe, Mg; hidroqsilaminreduqtazasTvis Mn da Mg. Tu nitratuli azotis aRdgenis es procesi mcenareSi Seferxda, maSin mcenareSi grovdeba didi raodenobiT nitratuli azoti, romelic mavne ar aris mcenarisaTvis, magram SeiZleba momwavleli da sasikvdilo iyos adamianisaTvis. amiakis Warbi raodenoba ki wamlavs mcenares, adamianze ki ar moqmedebs. amiakis gauneblobas awarmoebs TviTon mcenare misi ketonmJavebTan urTierTqmedebiT – asparaginisa da glutaminis mJavebis warmoqmniT, romlebic kvlav uerTdebian amiaks da iZlevian mcenaris organizmisaTvis uvnebel asparaginsa da glutamins. 

mcenareTa zrda-ganviTarebaze uaryofiTad moqmedebs azotis simcire da siWarbec. misi naklebobisas sustdeba zrdis procesi, ris gamoc Zalze 
mcirdeba mcenaris simaRle, foTlebis zoma da mwvane masis raodenoba, mcenares axasiaTebs Ria mwvane Seferiloba, azotis Zlieri deficitis dros ki iwyeba qlorozi (mTlianad yviTldeba foTlebi da Reroc) 

uaresdeba reproduqciuli organoebis formireba ganviTareba da marcvlis dapureba. azotiT Warbi kveba anelebs momwifebas, axangrZlivebs vegetacias, zrdis savegetacio masis raodenobas, samagierod amcirebs mosavlis xvedriT wils, masSi saxameblis, Saqrebis, cximebis Semcvelobs. cilovani da aracilovani azotovani SenaerTebis raodenobaa ki adidebs. 
azoti niadagSi, misi gardaqmna da dagroveba
niadagSi azotis 95% organul formaSi imyofeba, mineralur formaSi alumosilikatebis kristalur meserSi amoniumis aragacvliTi ionis saxiT

moipoveba 3-5 %. saerTo azotis Semcveloba niadagis saxnav fenaSi 0,05-0,5 % farglebSia. yvelaze maRalia misi raodenoba humusiT mdidar Savmiwa niadagebSi, yvelaze dabali qviSnarebSi. niadagis mcenarisaTvis SesaTvisebel formaSia mxolod saerTo azotis 1 %, rac sakmarisi ar aris mcenareTa  normaluri kvebisaTvis. am elementiT uzrunvelyofa didiad aris damokidebuli organuli nivTierebebis mineralizaciaze, romelic aseTi sqemiT xdeba:

cilebi, Hhumusovani nivTierebebi→  aminomJavebi, amidebi→  amiaki→ nitratebi→ nitritebi.

niadagSi organl SenaerTebSi Semavali azotis amiakSi gadasvlis process amonifikacia ewodeba. is xorcieldeba aerobuli da anaerobuli mikroorganizmebis mier- baqteriebi, aqtinomicetebi da obis sokoebi. am gziT miRebuli amiaki niadagSi warmoqmnis marilebs:

2NH3 + H2CO3 ( (NH4)2CO3:        2NH3 + H2SO4  ( (NH4)2SO4:  

NH3 + HNO3  (  NH4NO3 ;

anaerobul pirobebSi organuli nivTierebebi iSleba amiakamde. aerobul pirobebSi amoniumis marilebi iJangeba nitratebamde.

niadagSi nitratebis amiakamde daJangvas awarmoebs nitrozomona

2NH3 + 3O2 = 2HNO2 + H2O ( pirveli faza)

azotovanmJavas azotmJavamde daJangvas awarmoebs azotbaqteri 

2HNO2 + O2 = 2HNO3  ( meore faza)

niadagSi neitraldeba kalciunis da magniumis bikarbonatebit da niadagis mSTanmTqmeli kompleqsis kaTionebiT
2HNO3+ Ca(HCO3)2  =  Ca(NO3)2 + 2 H2CO3
                                                       H
2HNO3  + n S k GCa  = n S k    H   + Ca(NO3)2
                                        Ca                     Ca  

  nitrifikacia neli tempiT mimdinareobs HhumusiT Rarib, mJave, cudi aeraciis, dabali tenianobisa da temperaturis pirobebSi. am SemTxvevaSi mineralizaciis procesi Cerdeba amiakis warmoqmnis stadiaSi, rac erTi mxriv dadebiT movlenad unda CaiTvalos, vinaidan nitratuli azoti aramarto advilad SeiTviseba mcenaris mier, amasTan erTad advilad Cairecxeba niadagis qveda fenebSi da advilad qroldeba, rac sagrZnoblad zrdis azotis danakargs.

niadagSi nitratuli azoti ganicdis agreTve denitrifikacias. denitrifikacia aris nitratuli da nitrituli azotis aRdgena  Tavisufalmolekulur azotamde (NO, N2O, N2). 
HNO3 →     HNO2 →   ( HNO) 2   →        N2O  →           N2
nitrati  nitriti  hiponitriti     azotis     molekuluri

                                       Jangi       azoti


nitratuli azotis danakargebis Sesamcireblad saWiroa nakveTi dakavebuli iqnes mcenareebiT, romlebic mikroorgavizmebTan erTad iTviseben mas da amiT icaven Carecxvisagan. amasTan erTad gamoiyeneba nitrifikaciis procesis SemzRudveli ingibitorebi ensrve da sxva, romlebic zRudaven nitrifikatorebis cxovelmyofelobas da aferxeben amiakuri azotis nitratulSi gadasvlas.


nidagSi azotis maragis Sevseba xdeba ori gziT

I. naleqebiT niadagSi xvdeba Weqa- quxilis dros daJanguli azoti 3-5 kg raodenobiT.

II niadagSi Tavisuflad mcxovrebi mikrooganizmebiT da parkosanTa fesvebze simbiozurad mcxovrebi koJris baqteriebis mier. niadagSi Tavisuflad mcxovreb baqteriebs 1 ha-ze SeuZliaT daagrovon 3-5 kg azoti, xolo parkosanTa fesvebze  mcxovreb koJris baqteriebs 100-200 kg/ha. samyura agrovebs 160-170 kg, ionja 250-300 kg; soio-100 kg, lobio, cercvela 70-80 kg.

niadagis azotiT gamdidrebis es wyaroebi sakmarisi ara aris azotis mosaviT gatanili raodenobis, aseve denitrifikaciit da CarecxviT dakarguli azotis raodenobis Sesavsebad. aqedan gamomdinare sasoflo- sameurneo kulturebis mosavlianobis gadidebis erTaderT swor gzas warmoadgens parkosani balaxebis Tesvis, nakelisa da mineraluri sasuqebis gamoyenebis SeTanawyoba.

azotiani sasuqebis warmoeba

mineraluri azotiani sasuqebis mrewveloba damyarebulia Hhaeris molekuluri azotisagan sinTezuri amiakis miRebaze. amiakis misaRebad saWiroa azoti da wyalbadi. azotis misaRebad haers atareben gaxurebul koqsis Semcvel genaratorSi, Semdeg azots acileben maRali wnevisa da

 – 195,80; xolo Jangbads -182, 90 C temperatureze gaTxevadebiT. wyalbads iReben meTanidan Termuli daSliT 10000 temperaturaze.

    amis Semdg amiakis misaRebad sam moculoba wyalbads da erT moculoba amiaks maRal wnevaze TandaTan kumSaven kompresorSi da uSveben 400-5000 temperaturaze kontaqtur RumelSi





N2 +3H2 ( 2NH3
sinTezuri amiakis daJangviT Tavdapirvalad  iReben azotis oqsids, romlisganac SemdomSi awarmieben azotmJavas

2NH3+5O2→   4NO+6 H2O ;        2NO+ O2 →  2NO 2;
2NO 2 + H2O= HNO3 + HNO2 ;    3NO 2 + H2O==2HNO3 + NO;
azotmJavisagan da amiakisagan  SemdgomSi awarmoeben azotiani sasuqebis sxvadasxva formebs. arCeven azotiani sasuqebis oTx formas: I nitratuls; II amoniakurs (amoniumis); III nitratul-amoniakurs; IV amidurs.

azotiani sasuqebis nitratuli formebi
natriumis gvarjila anu Cilis gvarjila NaNO3, Seicavs 15-16% azots da 26% natriums. miiReba nitrizuli gazebis Semcvel wyalxsnarze, 

(romelic didi raodenobiT rCeba azotmJavas mwarmoebel qarxnebSi) sodis an natriumis tutis moqmedebiT.

Na2CO3 + 2NO2 = NaNO3 + NaNO2 + CO2; 
NaNO2 umateben sust HNO3 da gadahyavT  NaNO3. 

NaNO2 + HNO3 = 2NaNO3 +2NO + H2O
natriumis gvarjila TeTri kristaluri nivTierebaa, wyalSi kargad ixsneba, axasiaTebs higroskopiuloba, ris gamoc haeridan STanTqavs didi raodenobiT tens da ibelteba, kargavs fxvierebas da daqucmacebis gareSe SeuZlebelia misi gamoyeneba. NaNO3 atutianebs niadags, vinaidan mcenare misgan iTvisebs NO3- ions, niadagSi rCeba tute metali Na da atutianebs mas. 
kaliumis anu norvegiis gvarjila - Ca(NO3)2 –Seicavs 15,5% N. miiReba azotmJavasTan (40 – 50%) kiris an carcis urTierTqmedebiT. 

CaCO3 + 2HNO3 = Ca(NO3)2 + H2O + CO2
kalciumis gvarjila Zlier higroskopiuli, TeTri feris kristaluri nivTierebaa. danarCeni Tvisebebi natriumis gvarjilis analogiuria.

NaNO3 da Ca(NO3)2 niadagSi Setanisas, natriumisa da kalciumis kaTionebi STainTqmeba niadagis mier. nitratuli azoti Tavisi uaryofiTi muxtis gamo fiziko-qimiurad ar STainTqmeba, amitom advilad gamoirecxeba sarwyavi wyliT da neleqebiT saxnavi fenidan.

NaNO3 da Ca(NO3)2 gamoyeneba. es sasuqebi gamoiyeneba mxolod ukrainis meWarxleobis zonaSi, radgan Warxali did moTxovnilebas ayenebs natriumzec. saqarTveloSi ar gamoiyeneba imis gamo, rom mcire raodenobiT Seicavs sakveb elementebs da nakleb transportabeluri sasuqia. amave dros gamoirCevian maRali higroskopiulobiT, Zlier ibeltebian, rac aZnelebs maT Senaxvas.

nitratuli sasuqebiT garemos gaWuWyianeba. am formis sasuqebis maRali normebis gamoyenebisas binZurdeba gruntis, wyarosa da mdinaris wylebi, atmosfero da mcenareuli produqtebi. vinaidan nitratebi ar STainTqmeba niadagis mier Warbtenian pirobebSi SeiZleba mTlianad Cairecxon gruntis wylebSi, an aqroldnen TiTqmis 50% raodenobiT. Tu misi raodenoba sasmel wyalSi avida 50 mg/l, aseTi wyliT sargebloba iwvevs metgemoglobumeniiT daavadebas. Tu misi Semcveloba avida sisxlSi 10% adamiani iwamleba da kvdeba. is apirobebs agreTve nitrozaminebis warmoqmnas, romelic dasabams aZlevs kibovani qsovilebis ganviTarebas. nitratebi iwveven agreTve mcenareuli produqtebis dabinZurebas, gansakuTrebiT bostneuli da baRCeuli kulturebisas. aseTi produqtebiT kvebisas sisxlis gemoglobinis orvalentiani rkina gadadis sammvalentianSi, rac iwvevs metgemoglobinis warmoSobas, romelsac ar aqvs Jangbadis gadatanis unari, amitom misi pirveli simptomia haeris ukmarisoba.

azotiani sasuqebis amiakuri formebi, maTi miReba-daxasiaTeba, gamoyeneba da gavlena garemos gaWuWyianebaze
amiakuri formis azotiani sasuqebi iyofa or jgufad: myar da Txevad sasuqebad. myari amoniakuri sasuqebia: amoniumis sulfati, amoniumis 
qloridi, amoniumis karbonati (NH4)2CO3  - 21-24% N, amoniumis bikarbonati NH4HCO3 – 17% N. Txevadi azotiani sasuqebia: uwylo amiaki, amiakuri wyali da amiakatebi.

amoniumis sulfati (NH4)2SO4 Seicavs 21%NN da 24% S. miiReba sinTezuri an koqsimiuri gziT miRebuli amiakis urTierTqmedebiT gogirdmJavasTan.       H2SO4 + NH3 = (NH4)2SO4 

sinTezuri amiakisagan miRebuli amoniumis sulfati aris TeTri feris wvrilkristalovani fxvnili, koqsqimiuri amiakisagan warmoebuli monacrisfro, molurjo. axasiaTebs susti higroskopiuloba, sustad ibelteba, magram advilad qucmacdeba. amitom Zneli ar aris misi Setana. amoniumis sulfati wyalSi kargad ixsneba da niadagSi Setanisas swrafad Sedis mimocvliT reaqciaSi mis mSTanmTqmel kompleqsTan NH4+ kaTioni STainTqmeba niadagis mcenaris da mikroorganizmebis mier. mis nacvlad mSTanTqmeli kompleqsidan gadmodis sxva kaTionebi. mag. Ca2+ da H+, 

romlebic xsnarSi darCenil SO4- ionebTan iZlevian CaSO4 da H2SO4 da mas amJaveben. 

n. m. k. Ca + (NH4)2SO4 = n. m. k. NH4 + CaSO4; n. m. k. H +(NH4)2SO4 → n. m. k. NH4 + H2SO4;




    NH4            

       H                      

   NH4

  niadagSi mimdinareobs agreTve amoniumis sulfatis azotis biologiuri daJangvis procesi (nitrifikacia), rac iwvevs azotmJavas warmoqmnas da gogirdmJavas gamonTavisuflebas.

amoniumis sulfati ZiriTadad gamoiyeneba Tesviswina kultivaciis dros, agreTve ZiriTad ganoyierebaSi. Tesvis dros da gamokvebaSi misi gamoyeneba ar SeiZleba imis gamo, rom amiaki Warb raodenobas ver itans axalgazrda mcenareebi da iwamlebian. maT Cagravs agreTve amoniumis sulfatis mJave reaqcia, romlis 1,0 c-is gasaneitraleblad saWiroa 1,3 c kiri. amasTan erTad amoniumis kaTionebi STainTqmeba niadagis mier, naklebad gadaadgildeba, ris gamoc ver aRwevs axalgazrda mcenaris fesvTa sistemamde.

amoniumis qloridi NH4Cl Seicavs 25 % azots da 66 % qlors. TeTri feris wvrilkristaluri nakleb higroskopiuli  fxvnilia.ALwyalSi kargad ixsneba, sustad ibelteba. niadags Zlier amJavebs. amoniumis qloridi miiReba rogorc sodis warmoebis Tanaproduqti.
NH3+ CO2+ H2O+ NaCl== NaHCO3+ NH4Cl
amoniumis qloridi  maRali fiziologiuri mJavianobisa da qloris maRali Semcvelobis gamo warmoebaSi ar gamioyeneba.

amiakuri sasuqebiT garemos gaWuWyianeba. amakuri formis sasuqebis maRali normebis Setanisas Zlier binZurdeba rogorc gruntis, mdinareebis da wyalsacavebis wylebi, ise atmosfero. maTi zedapirulad Setanisas adgili aqvs niadagTan erTad sasuqis gadarecxvas wvimisa da sarwyavi wyliT, rac aZliereba wyalsatevebSi wyalmcenareebisa da Waobis mcenareulobis gaZlierebul ganviTarebas, romelTa cxovelmyofeloba mimdinareobs anaerobul pirobebSi, romlis drosac gamoiyofa didi raodenobiT H2S, HCN, NH3 , romlebic spoben yvela cocxal organizmebs da warmoSoben mkvdar da myral wyalsatevebs.

amoniumis sulfatisa da amoniumis qloridis Warbad Setana imdenad abinZurebs niadags, rom erTwliani mcenareebis daCagvras da xmobas iwveven. karbonatul niadagze maTi zedapiruli Setanisas adgili aqvs didi raodenobiT amiakis aqrolebiT danakargs, riTac binZurdeba 
atmosfero. amitom am sasuqebis niadagSi SetanisTanave saWiroa maTi niadagSi CakeTeba.


azotiani sasuqebis nitratul amoniakuri formebi, maTi miReba, daxasiaTeba, gamoyeneba da gavlena garemos dabinZurebaze.

 
amoniumis gvarjila  NH4NO3-  Seicavs 34 % azots. miiReba amiakisa da azotmJavas urTierTqmedebiT.

NH3+ HNO3 == NH4NO3

garegnuli SexedulebiT TeTri feris kristaluri nivTierebaa. wyalSi kargad ixsneba, axasiaTebs Zlieri higroskopiuloba, ris gamoc ibelteba kargavs fxvierebas, iRebs moyviTalo Seferilobas da specialuri teqnikis gamoyenebis gareSe gaZnelebulia misi daqucmaceba. Hhigroskopiulobis Semcirebis mizniT awarmoeben mis granulirebas 1-3 mm marcvlebad, romelTac zemodan faraven cximis anu parafinis feniT. an damarcvlisas 

ureven tenmSTanmTqmel nivTierebebs: TabaSirs, fosforitis fqvils an kaolinits, romlebic sasuqs aZleven moyviTalo Seferilobas. amasTan erTad aTavseben tengaumtar polieTilenis tomrebSi.

amoniumis gvarjila kargad ixsneba niadagis tenSi da warmoSobili amoniumis kaTioni swrafad Sedis urTierTqmedebaSi niadagis mSTanmTqmel kompleqsTan, saidanac aZevebs Ca2+ da H+ionebs da niadagis xsnarSi warmoSobs Ca(NO3)2  da HNO3 .amitom am sasuqebis sistematuri Setana sustad amJavebs mJave niadags.
n. m. k. Ca + NH4NO3      →  n. m. k. NH4 + Ca(NO3)2; 

 NH4


n. m. k. H + NH4NO3→  n. m. k. NH4 + HNO3                                                                                                                                        

mcenareebi da mikroorganizmebi Setanili sasuqidan   ufro intensiurad iTvisebs NH4+ kaTions, amitom amoniumis gvarjila sustad amJavebs niadags amoniumis sulfatTan SedarebiT. niadagSi arsebuli nitratuli azoti wvimisa da gruntis wylebiT advilad Cairecxeba niadagis qveda fenebSi, aseve zedapirili Setanisas advilad eqvemdebareba aqrolebiT danakargs.

amoniumis gvarjilis aminiumi niadagSi ganicdis daJangvas (nitrifikacias), ris Sedegad xsnarSi warmoiSveba azotis mJava da adgili aqvs mis SemJavebas.
        2NH4NO3 +5O2 = 4HNO3 +2 H2O

amoniumis gvarjila gamoiyeneba yvela sasoflo-sameurneo kulturis qveS, rogorc Tesviswina kultivaciis, ise mwkrivSi da budnaSi ganoyierebisas. agreTve damatebiiT gamokvebaSi. misi Setana umjobesia wiladobrivad or sam dozad. es sasuqi gamoyenebisTanave unda CakeTdes niadagSi 5-15 sm siRrmeze. sarwyav pirobebSi is Seitaneba morwyvis Semdeg.

amoniumis gvarjiliT garemos dabinZureba. am sasuqis Warbad Setana abinZuirebs wylebs, haers, niadags da mcenareul produqtebs nitratuli da amiakuri formis sasuqebis analogiurad.


azotiani sasuqebis amiduri formebi, maTi miReba, daxasiaTeba, gamoyeneba da gavlena garemos gaWuWyianebaze.

Sardovana CO(NH2)2- Seicavs 46 % azots. miiReba amiakis urTierTqmedebiT naxSirorJangTan.         
CO2 + 2 NH3    → CO(NH2)2 + H2O

Sardovana TeTri feris kristaluri nivTierebaa, wyalSi kargad ixsneba, axasiaTebs higroskopiuloba, ibelteba da kargavs fxvierebas. higroskopiulobis Semcirebis mizniT awarmoeban mis granulirebas 1-3 mm marcvlebad da zemodan faraven cximis an parafinis feniT. niadagSi Setanisas Sardovana ierTebs wyals da gardaiqmneba naxSirmJava amoniumad, romelic advilad iSleba amoniumis bikarbonatad da amiakad.

         CO(NH2)2 + H2O= (NH4)2CO3;            (NH4)2CO3+ H2O =NH4HCO3 +NH4OH

aqedan gamomdinare unda moveridoT Sardovanas zedapirul  Setanas karbonatul niadagze, radgan adgili aqvs didi raodenobiT amiakis aqrolebiT danakargs. niadagSi CakeTebuli Sardovanisgan warmnoiqmnili amoniumi STainTqmeba niadagis koloidebias da mcenaris fesvTa sistemis mier da minimumamde mcirdeba danakargebi. mcenaresac SeuZlia Sardovanas uSualod SeTviseba fesvebiT da foTlebiT.

Sardovanis Setanis Sedegad warmoqmnili amoniumis hidroqsidi atutianebs niadags. SemdgomSi is ganicdis nitrifikacias da warmoqmniuli azotis mJava sustad amJavebs niadags.

2NH3+O2= 2HNO2+ H2O;                2HNO2+ O2=2HNO3;


Sardovana gamoiyeneba yvela sasoflo sameurneo kulturis qveS, rogorc Tesviswina kultivaciis, ise gamokvebis dros. magram misi gamokvebaSi Setanisas saWiroa vicodeT masSi biuretis CO(NH2)2HN Semcveloba, romelic warmoiqmneba granulirebis procesSi maRali temperaturis gavleniT. Tu biuretis raodenoba sasuqSi 3 % aRemateba is toqsikurad moqmedebs mcenareze. amitom gamokvebaSi urCeven iseTi Sardovanis Setanas romelSic biureti 1% ar aRemateba.


kalciumis cianamidi CaCN2. Savi feris teqnikuri sasuqi Seicavs 20% azots, TeTri feris qimiurad sufTa 35 % azots. garegnuli SexedulebiT msxvili msubuqi, wvrili, Savi an muqi nacrisferi fxvnilia. wyalSi ar ixsneba, Zlier mtveriandeba da iwvevs Tvalisa da sasunTqi  organoebis lorwovani garsis anTebas, Slis kans. amitom masTan Sexeba spectansacmlis gareSe ar SeiZleba. mtvrianobis Tavidan asacileblad awarmoeben mis granulirebas an ureven masSi 0,5-1,5% mineralur zeTs.

kalciumis cianamidi tenian pirobebSi STanTqavs didi raodenoniT wyals, rac amcirebs masSi azotis procentul Semcvelobas. amitom inaxaven tengaumtar tomrebSi. is nakleb higroskopiuli sasuqia, Zalze sustad ibelteba da ar kargavs fxvierebas. CaCN2 axasiaTebs tute reaqcia, radgan mcenare misgan iTvisebs CN2, niadgSi rCeba Ca da atutianebs mas. niadagSi Setanisas is ganicdis hidrolizs, ris Sedegad warmoiqmneba cianmJava, romelic moqmedebs rogorc Teslze, ise aRmonacenze da mikroorganizmebze, cianmJava SemdgomSi gadadis SardovanaSi da naxSirmJava amoniumSi.

2CaCN2 + 2H2O = Ca(CNNH)2 + Ca(OH)2 
n. m. k. H + Ca(CNNH)2 + n. m. k. Ca + 2H2CN2;           H2CN2 + H2O = CO(NH2)2
      
H

kalciumis cianamidis gamoyeneba mJave niadagebze, vinaidan uxsnadi sasuqia da mxolod niadagis mJavianobiT ixsneba. is Seitaneba mzralad xvnisa da Tesviswina kultivaciis win. magram misi momwamlavi bunebis gamo mas mxolod bambis kulturis defoliantad (foTlebis Camomcvenad) iyeneben.

amiduri formis azotiani sasuqebi ise rogorc sxva formis azotiani sasuqebi Zlier aWuWyianeben gruntis wylebsa da wyalsacavebs, niadags, haers da mcenareul produqtebs. maTgan yvelaze saSiSia CaCN2, romlis Setanam qarian amindSi SeiZleba mTeli zona mowamlos da adamianebis, cxovelebis da frinvelebis masiuri amoxocva gamoiwvios. saSiSia misi wyalSi moxvedrac. iq sadac CaCN2 iyeneben sistematurad misi hidrolizis Sedegad warmoSobili cianmJava mTlianad spobs niadagSi mikroorganizmebs da sxva cocxal organizmebs.

Sardovanas maRali normis Setanam Tesvis win mwrivSi Teslis gaRivebisa da aRmocenebis dagvianeba gamoiwvios, rasac iwvevs fesvis gavrcelebis zonaSi didi raodenobiT amiakis dagroveba da mcenaris mowamvla. Tu misi norma Zalian didia, is mTlianad spobs aRmonacens.

Txevadi azotiani sasuqebi

Txevadi amoniakuri azotiani sasuqebia: uwylo amiaki, amiakuri wyali da amiakatebi.

uwylo amiaki – NH3 Seicavs 82,3% N. miiReba gazisebri amiakis SekumSviT maRal wnevaze. is yvelaze koncentruli, ubalasto azotiani sasuqia, garegnuli SexedulobiT ufero moZravi siTxea, romelic maRal temperaturaze swrafad gadadis gazisebr mdgomareobaSi da Ria WurWelSi swrafad orTqldeba. amitom mas inaxaven da gadaaqvT foladis cisternebiT. niadaSi Setanili uwylo amiaki airad gardaiqmneba da STainTqmeba niadagis koloidebis mier, amitom naklebad Cairecxeba. amiaki niadagis tenTan iZleva amoniumis hidroqsids NH4OH, romelic niadagis xsnaris anionebTan iZleva marilebs. garda amisa amiaki ganicdis nitrifikacias, rac zrdis azotis danakargebs.

amiakuri wyali. miiReba amiakis wyalSi gaxsniT. pirveli xarisxis amiakuri wyali Seicavs 20,5% N, meore xarisxis 16,4% N. is uferuli siTxea. amiaks ufro didi raodenobiT Seicavs vidre amoniums. is gadaaqvT foladisagan damzadebuli hermetuli cisternebiT. misi sasuqad gamoyeneba ufro advilia da nakleb saSiSia, vidre uwylo amiakis. niadagSi Setanisas misi amiaki STainTqmeba niadagis koloidebis mier da naklebad gadaadgildeba niadagSi, magram garkveuli drois Semdeg gadadis nitratul formaSi nitrifikaciis Sedegad da niadagis xsnarTan erTad ganicdis migracias.

amiakatebi. 
 NH4NO3 . nNH3 .  mH2O;
             Ca(NO3)2  . xNH4NO3 .  mH2O miiRebian aamoniumis gvarjilis da kalciumis gvarjilis; amoniumis gvarjilis da Sardovanas amiakur wyalSi gaxsniT. is Seicavs 30-50% N. garegnuli SexedulebiT Ria-moyviTalo an yviTeli feris xsnaria. misi Senaxva da gadazidva xdeba korozia gamZle foladis cisternebiT.

Txevadi azotiani sasuqebi iwveven cremldenas, xvelas da xuTvas. amitom maTi Setanisas saWiroa gvqondes airwinaRi, damcveli saTvaleebi da rezinis xelTaTmanebi. isini mZime niadagebSi Seitanebian 10-12sm, xolo msubuqSi – 14-18sm siRrmeze.

Txevadi azotiani sasuqebi gamoiyeneba yvela sasoflo-sameurneo. kulturis qveS Tesviswina kultivaciis dros. ZiriTadi xvnis win misi Setana naklebefeqturia vinaidan adgili aqvs didi raodenobiT danakargebs. misi am periodSi Setanidan mcenaris mier gamoyenebmde is ganicdis nitrifikacias da aqrolebas. dauSvebelia misi zedapiruli Setana, vinaidan karbonatul da msubuq niadagebze adgili aqvs mis danakargebs, rac abinZurebs atmosferos. Tu man ganicada nitrifikacia, maSin abinZurebs wyals, mcereul produqtebsa da atmosferosac.

fosforiani sasuqebi

    
fosforis roli mcenaris kvebaSi.

fosfori Sedis mravali organuli nivTierebis SemadgenlobaSi, romlebic did rols asruleben sasicocxlo da nivTierebaTa cvlis procesebSi. is Sedis ujredis protoplazmasa da birTvSi, rTuli cilebis, nukleinmJavebis, cximismagvari nivTierebebis, fosfatidebis, hormonebis, vitaminebis, fermentebis, naxSirwylovani SenaerTis fitinis SemadgenlobaSi, romelic samarago nivTierebaa da samkurnalo da higienuri mniSvneloba aqvs adamianisa da cxovelis organizmisaTvis.

fosformJava uSualo monawileobas Rebulobs duRilis, sunTqvis, gamravlebis, naxSirwylebis Saqrad gardaqmnis, cximis warmoqmnis daJangvisa da fotosinTezis procesSi. Tanamedrove warmodgeniT fotosinTezis pirvelad produqts fosforglicerinmJava warmoadgens. fosfori did rols asrulebs mcenareSi mimdinare azotovan nivTierebaTa cvlaSi, misi naklebobisas mniSvnelovnad irRveva cilebis cvla.

fosfori Sedis makroerguli SenaerTebis SemadgenlobaSi, rogoricaa atf. is rogorc energiis gadamtani monawileobs cilebis, cximebis, saxameblis, saqarozas, asparaginis, glutaminis, mravali aminomJavis da sxva SenaerTebis biosinTezSi da gardaqmnaSi.

fosfori adidebs nayofierebas, mcenaris gamozamTrebis unars, aCqarebs nayofebis momwifebas, xels uwyobs Saqrebis, saxameblis da cximebis dagrovebas, mosavalSi marcvlis xvedriT wils.

fosforis nakleboba iwvevs ganviTarebis fazebis – gansakuTrebiT yvavilobisa da momwifebis SeCerebas, mcenaris dakninebas da mosavlianobis Semcirebas, zogierTi mcenaris foTlebis gaalisferebas. arasasurvelia fosforis siWarbec, is apirobebs savegetacio periodis Semcirebas, naadrevad momwifebas, rac amcirebs sasaqonlo produqciis raodenobas. misi siWarbe iwvevs agreTve foTlebis naadrevad Wknobas.

fosforis Semcveloba  niadagSi, misi SenaerTebis formebi da gardaqmna. 
fosforis ZiriTad wyaros niadagSi niadagwarmomqmneli qanebi warmoadgenen. is Sedis 187 mineralis SemadgenlobaSi, maT Soris mTavaria apatitebi da fosforitebi miuxedavad fosforis Zalze farTo gavrcelebisa bunebaSi am elementiT mdidari niadagebi TiTqmis  ar 
gvxvdeba. niadagSi saerTo fosforis Semcveloba 0,01-0,35 %.  organuli nivTierebebiTa da humusiT mdidar niadagSi 0,4-0,5 % aRwevs, silnar niadagSi minimaluri raodenobiT moipoveba.

niadagSi fosfori moipoveba mineralur da organul formaSi. organuli fosfori Sedis nukleinmJavebis, fosfaTidebis, fitinis, saxarofosfatebis da fosforis sxva organuli SenaerTebis saxiT, romlebic mcenareTa mier ar SeiTviseba mineralizaciis gareSe. niadagSi arsebuli   mineraluri   fosfori   xsnadobisa   da   mcenarisaTvis SesaTviseblobis mixedviT sam jgufad iyofa:


1. wyalxsnadi, mcenarisaTvis SesaTvisebeli fosfori. aseTebia Na3PO4, K3PO4, (NH4)3PO4; orTofosformJavas kalciumisa da magniumis erTCanacvlebuli fosfatebi Ca(H2PO4)2; Mg(H2PO4)2.
2. adviladxsnadi fosfori. is wyalSi ar ixsneba, magram ixsneba susti koncentraciis mineralur da organul mJavebSi. aseTebia kalciumisa da magniumis orCanacvlebuli fosfatebi CaHPO4; MgHPO4.

3. Zneladxsnadi ZneladSesaTvisebeli fosfatebi fosfatebi. 

aseTebia: kalciumisa da magniumis samCanacvlebuli fosfatebi Ca3(PO4)2; Mg3(PO4)2, rkinisa da aluminis Zneladxsnadi fosfatebi FePO4, AlPO4. 

mJave niadagSi fosfori ZiriTadad rkinisa da aluminis fosfatebis formaSi imyofeba, rac adidebs mis deficits. karbonatul niadagSi mineraluri fosfori kalciumis da magniumis fosfarebis saxiTaa, romlebic gadadian naxevradxsnad da xsnad fosfatebSi da SeiTvisebian mcenareTa mier. magram es procesi Zalze SezRudulad mimdinareobs, amitom mcenareTa moTxovnilebis dasakmayofileblad saWiroa fosforiani sasuqebis Setana.


niadagSi Setanili fosforiani sasuqebi STainTqmeba niadagis mSTanmTqmeli kompleqsis mier, ganicdis qimiur gamoleqvas, ris gamoc mcirdeba misi SesaTvisebeli formebis raodenoba. niadagis 1 ha saxnavi fenis fosforiT gajerebisaTvis saWiroa 5-10 t P2O5. amasTan gamSrali niadagebi floben orjer met STanTqnis unars, vidre bunebrivad teniani niadagebi. 1000 C temperaturaze ufro didi raodenobiT STainTqmeba, vidre ufro dabal temperaturaze. Tixian da Tixnar niadagebze ufro meti raodenobiT fosfori STainTqmeba vidre silnar niadagebze.

niadagis fosforis STanTqma SeuZliaT mineralebs- kaolinits, monTmorilonits, magnetits, muskovits, qarsebs da sxva. koloidebs- gansakuTrebiT arasilikatur rkinis da aluminis erTnaxevar Jangeulebs, humussa da humusis koloidebs; mikroorganizmebsac, romlebic TavianTi cxovelmyofelobisaTvis iTviseben niadagis fosfatebis garkveul nawils.                   niadagSi   fosforis   SeboWvaQ  qimiurad   warmoebs   agreTve   or   da samvalentiani kaTionebis mier. neitralur da sust tute niadagSi wyalxsnadi fosformJavas marilebis qimiuri SeboWva warmoebs kalciumis bikarbonatiT da Canacvlebadi kalciumiT. 

Ca(H2PO4)2+ Ca(HCO3)2 = 2CaHPO4 +2H2CO3;
Ca(H2PO4)2+ 2Ca(HCO3)2 = Ca3(PO4)2 +4H2CO3;
n. m. k. Ca + Ca(H2PO4)2= n. m. k. H +2CaHPO4
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n. m. k. Ca + Ca(H2PO4)2= n. m. k. H + Ca3(PO4)2
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mJave niadagSi fosformJavas qimiuri STanTqma  xdeba  rkinisa da aluminis erTnaxevari Jangeulebis mier. maTi axlad daleqili fosfatebi  SeuZliaT SeiTvison mcenareebma. naleqis daZvelebasTan erTad xdeba maTi gadakristaleba da SeuTvisebel formaSi gadayvana.

Fe(OH)3+ H3PO4 = FePO4 + 3H2O;      Al(OH)3+ H3PO4 = AlPO4 + 3H2O ;

samrewvelo fosforiani sasuqebi.


samrewvelo fosforiani sasuqebi iyofa: wyalxsnad, naxevradxsnad da Zneledxsnad sasuqebad.

wyalxsnadi fosforiani sasuqebi, maTi miReba, daxasiaTeba 

gamoyeneba da gavlena garemos gaWuWyianebaze.
wyalxsnad fosforian sasuqebs miekuTvneba martivi, ormagi da sammagi superfosfati anu koncentrirebuli superfosfati.

martivi superfosfati Ca(H2PO4)2 . H2O + 2CaSO4 Seicavs 14-20% P2O5. miiReba fosforitis an apatitis nedleulze 57% gogirdmJavas  damatebiT.

[Ca3(PO4)2]3 . CaF2 + 7H2SO4 + 3H2O = 3Ca(H2PO4)2 + 7CaSO4 + 2HF

  superfosfatSi fosforis sami naerTia: kalciumis monofosfati Ca(H2PO4)2, Tavisufali fosformJava (75-90%) da kalciumis difosfati CaHPO4. 

martivi superfosfati Ria (apatitis koncentratisagan damzadebuli – Seicavs 18-20% P2O5) an muqi nacrisferi fxvnilia (karataus fosforitebisgan damzadebuli – Seicavs 14-16% P2O5). gaaCnia fosformJavas

damaxasiaTebeli suni, saSualo higroskopiuloba. tenian pirobebSi Sevnaxvisas izileba da ibelteba rac SeuZlebels xdis mis meqanizebul Setanas. rogorc mJave da TabaSiris Semcveli marili niadags amJavebs.


fxvnilisebri superfosfati niadagSi Setanisas did masasTan xvdeba  SexebaSi, amitom swrafad STainTqmeba da mcirdeba misi SesaTvisebloba. misi STanTqmis Sesamcireblad, fizikuri Tvisebebis gasaumjobeseblad, Setanis meqanizaciis gasaadvileblad da misgan fosforis gamoyenebis koeficientis gasadideblad awarmoeben sasuqis granulirebas, risTvisac fxvnilisebr superfosfats atenianeben da aSroben mbrunav dolSi. 1-4mm sasuqebs iyeneben sasuqad, ufro msxvilebs fqvaven da xelaxla awarmoeben granulirebas.

neitralur da karbonatul niadagSi superfosfatis  Setanisas warmoiqmneba kalciumis difosfati CaHPO4 da kalciumis fosfati Ca3(PO4)2. mJave niadagze gamoyenebisas Zneladxsnadi rkinisa da aluminis fosfatebi FePO4, AlPO4. amitom Zlier mJave niadagebze misi Setana rekomendirebuli ar aris.

koncentrirebuli–ormagi da sammagi superfosfati Ca(H2PO4)2 . H2O. Seicavs 42-49 % P2O5. mis misaRebad Tavdapirvelad apatitis an fosforitis koncentratze gogirdmJavas damatebiT iReben fosformJavas, romliTac amuSaveben fosforitis an apatitis koncentrats da iReben koncentrirebul superfosfats.

Ca3(PO4)2 + 3H2SO4 +6H2O =2H3PO4 + 3CaSO4 . 2H2O

[Ca3(PO4)2]3 .CaF+ 14H3PO4+10H2O=10Ca(H2PO4)2 . H2O+HF

koncentrirebul superfosfats uSveben granulirebuli saxiT. is martiv superfosfatTan SedarebiT nalebad mJave sasuqia, vinaidan ar Seicavs TabaSirs, amitom ufro naklebad amJavebs niadags. misi sxva Tvisebebi martivi superfosfatis analogiuria.

martivi da ormagi superfosfati rogorc mJave sasuqebi umjobesia Setanili iqnes sustmJave, neitralur da tute niadagebze. isini gamoiyenebian ZiriTad ganoyierebaSi, Tesvis dros da gamokvebaSi. es sasuqebi umetesoba tipis niadagebze erTnair efeqts iZlevian. bicob niadagebze upiratesoba eniWeba martis superfosfats, radgan mis SemadgenlobaSi Semavali TabaSiri aumjobesebs niadagis Tvisebebs. misi efeqti maRalia kordian ewer da qviSnar niadagebzec, sadac xSirad deficitSi imyofeba gogirdi gansakuTrebiT karg Sedegs iZleva parkosani kulturebis qveS, romlebic did moTxovnilebas ayeneben gogirdze.

superfosfati niadags, mcenareul produqtebs da wylebs abinZuebs ftoriT, MmZime metalebiT da radioaqtiuri metalebiT.
naxevradxsnadi fosforiani sasuqebi

precipitati CaHPO4 . 2H2O Seicavs 25-35 % P2O5. miiReba fosformJavas kiriT ganeitralebiT




H3PO4 + Ca (OH)2 = CaHPO4 . 2H2O

precipitati TeTri an Ria nacrisferi Zlier wvrili fxvnilia. xasiaTdeba kargi fizikuri TvisebebiT. ara higroskopiulia, ar ibelteba da ar kargavs fxvierebas da gafantvis unars. niadags atutianebs, vinaidan mcenare misgan iTvisebsH HPO4- ions, niadagSi darCenili tute miwaTa metali kalciumi atutianebs mas. precipitati wyalSi ar ixsneba, amitom misi Setana SeiZleba mxolod mJave niadagebze, sadac is superfosfatze ukeTes Sedegs iZleva. mas iyeneben mxolod ZiriTad ganoyierebaSi. Tesvis dros da damatebiT gamokvebaSi efeqts ar iZleva, vinaidan axlad aRmocenebul mcenares ar gaaCnia misi fosforis SeTvisebis unari.

ftormocilebuli fosfatebi.  fosforiani sasuqebis umetesoba Seicavs mniSvnelovani raodenobiT ftors, amitom misi Setanisas mniSvnelovnad binZurdeba garemo. aqedan gamomdinare ftormocilebuli fosfatebis warmoeba metad xelsayrelia. maT misaRebad apatits an fosforits amateben kirs da wylis orTqlis monawileobiT axureben1400-14500C. am pirobebSi iSleba apatitis kristaluri meseri da 90% ftori scildeba mas.
ftormocilebuli fosfatebi sxvadasxva feris wvrili fxvnilia.Hhigroskopiuloba ar axasiaTebs, ar ibelteba da kargad ifanteba, niadags atutianebs. apatitisagan damzadebuli Seicavs 30-32 % P2O5, fosforitisagan damzadebuli 20-22 %. gamoiyeneba ZiriTad ganoyierebaSi. mecxoveleobaSi mas iyeneben rogorc sakveb danamats.

Tomasis wida 4CaO . P2O5 an Ca4P2O9  metalurgiuli warmoebis anarCenia. Seicavs 7-20 % P2O5. misi fosfori wyalSi ar ixsneba, ixsneba mxolod 2% limonmJavaSi. garegnuli SexedulebiT muqi ruxi an Savi feris mZime fxvnilia. nakleb higroskopiulia, ar ibelteba, ar kargavs fxvierebas. niadags atutianebs. garda fosforisa is Seicavs mcenaris kvebisaTvis saWiro iseT makro da mikroelementebs, rogoric arian Ca, Mg, Fe, Al, SiO2, Mn, Mo  sxva mZime metalebs, is Seitaneba mxolod mJave niadagebis ZiriTad ganoyierebaSi. magram imis gamo, rom Seicavs didi raodenobiT mZime 
metalebs da mcire raodenobiT fosfors, amitom misi gamoyeneba Zalze SezRudulia.

martenis fosfatwida miiReba anarCenis saxiT Tujidan foladis gamodnobisas. dnobis procesSi miRebul widaSi fosforis SesaboWad umateben kirs da iReben martenis fosfatwidas, romelic Seicavs 8-12 % P2O5. es sasuqi muqi ruxi an Savi feris mZime fxvnilia. higroskopiuloba ar axasiaTebs, gamoirCeva kargi fizikuri TvisebebiT da bnevadobiT. niadags Zlier atutianebs. gamoiyeneba qarxanasTan axlo mdebare nakveTebze ZiriTad ganoyierebaSi.

naxevradxsnadi fosfatebidan garemos dabinZurebis TvalsazrisiT Zalze saSiSia Tomasis wida da martenis fosfatwida, romlebic Seicaven didi raodenobiT mZime metalebs Pb, Kd, Hg,Ni da As. amitom maTi saTanado gadamuSavebis gareSe gamoyenebas ar urCeven, vinaidan adgili aqvs rogorc 
mcenareuli prodiqtebis dabinZurebas ise adamianis mowamvlas. precipitati da ftormocilebuli fosfatebic sakmao raodenobiT mZime 

metalebs da radioaqtiur elementebs Seicaven, magram optimaluri normebis Setanisas araviTar saSiSroebas ar qmnian garemos dabinZurebaSi.

uxsnadi fosforiani sasuqebi, maTi daxasiaTeba, gamoyeneba da gavlena garemos dabinZurebaze.

fosforitis fqvili Ca3(PO4)2 Seicavs 19-25 % P2O5. miiReba fosforitis agromadnis dafqviT. umaRlesi xarisxis fosforitis fqvili Seicavs 25 % P2O5, pirveli xarisxis 22 %, meore xarisxis 19 % raodenobiT.

fosforitis fqvili moyavisfro an moruxo Seferilobis fxvnilia, gamoirCeva kargi fizikuri TvisebebiT. ar axasiaTebs higroskopiuloba, ar ibelteba da ar kargavs fxvierebas. niadags atutianebs. gamoiyeneba mxolod mJave niadagebze. misi efeqturoba damokidebulia: 1. mcenaris biologiur Taviseburebaze @2. niadagis Tvisebebze 3. Tanamgzavr sasuqebze da 4. fosforitis bunebaze da dafqvis xarisxze.

1. mcenaris biologiur Tavisebureba. xanWkolas mdogvs, wiwiburas, esparcets da Cais fosforitis fqvilis fosforis SeTviseba SeuZliaT uSualod sasuqidan, maSin roca sxva marclovan da teqnikur kulturebs misi fosforis SeTviseba SeuZliaT mxolod MmJave niadagebze. neitralur da tute niadagebze ver iTviseben.

2. niadagis Tvisebebi. fosforitis fqvili  maRal efeqts iZleva mxolod mJave niadagebze. mis gaxsnaSi aq ZiriTadad  monawileobs potencialuri mJavianoba, agreTve aqtualuri mJavianoba. MmJave niadagebze is gardaiqmneba kalciumis orCanacvlebul fosfatad CaHPO4, Zlier mJave niadagze erTCanacvlebul kalciumis fosfatad Ca(H2PO4)2. 

n. m. k. H + Ca3(PO4)2 = n. m. k. Ca + 2CaHPO4

                      H

           H                                        

n. m. k. H + Ca3(PO4)2 = n. m. k. Ca + Ca(H2PO4) 2                 

                H                                                      Ca

                      H

qedan gamomdinare misgan ufro maRali efeqti miiReba Zlier mJave niadagebze, romelTaFfuZeebiT maZRrobis xarisxi 70%-ze dabalia.

3. Tanamgzavri sasuqebi. fosforitis fqvili ufro maRal efeqts iZleva fiziologiurad mJave sasuqebTan amoniumis sulfatTan da kaliumis qloridTan erTad Setanisas, romlebic iwveven niadagis xsnaris SemJavebas da zrdian fosforitis fqvilis xsnadobas. 

4. fosforitis bunebaze da dafqvis xarisxi. amorfuli fosforiti ufro iolad ixsneba niadagSi, vidre kristaluri, amitom misgan ufro maRali efeqti miiReba. amasTan rac ufro wvrilad aris dafqvili fosforiti, miT ufro maRalia efeqti.

rogorc uxsnadi sasuqi fosforitis fqvili gamoiyeneba mxolod mJave niadagze ZiriTad ganoyierebaSi. es sasuqi ise rogorc sxva fosforis nedli marilebi Seicavs didi raodenobiT ftors. 1t P2O5 Semcveli zogierTi fosforiti Seicavs 80-100kg ftors, 30-40kg stronciums, 20-25kg uransa da Toriumis oqsidebs da sxva mZime metalebs, romlebic gogirdmJavaTi damuSavebisas superfosfatisa da rTuli fosforiani sasuqebis warmoebisas gadadian moZrav formaSi da abinZureben niadags, wylebs da mcenareul produqtebs. 

kaliumiani sasuqebi

kaliumis roli mcenaris kvebaSi
kaliumi mcenareSi Sedis ionur formaSi. ujredis wvenSi 80%, citoplazmaSi 20%. ujredis organuli SenaerTebis SemadgenlobaSi ar moipoveba.

mravalmxrivia kaliumis mniSvneloba mcenaris sasicocxlo procesebisaTvis. is xels uwyobs fotosinTezis process da asimilantebis transports. aaqtiurebs biologiur procesebs, aregulirebs bageebis gaxsnas, adidebs azotiani sasuqebis efeqturobas. aaqtiurebs fermentebs, Tumca ar Sedis maT SedgenilobaSi.

kaliumis deficitis SemTxvevaSi sustdeba fermentebis moqmedeba, irRveva naxSirwylovani da cilovani cvla, diddeba Saqrebis danaxarji sunTqvis procesSi, izrdeba bJiri marcvlebis raodenoba, mcirdeba Teslis xarisxi, mcenaris gamZleoba sokovani daavadebebis da gvalvis mimarT. saboloo jamSi ecema mosavali.

kaliumis deficitis SemTxvevaSi foTolze kideze Cndeba yavisferi zoli, romelic TandaTan farTovdeba. foTlis wveri zemoT igrixeba.

kaliumisadmi yvelaze maRali MmoTxovnilebiT gamoirCeva Zirxvena, tuberiani, bolqviani kulturebi da mzesumzira.
kaliumis  Semcveloba  niadagSi,  misi SenaerTebis formebi da gardaqmna.

saerTo kaliumis Semcveloba niadagSi 0,03 – 3,0% farglebSia. wiTel miwebSi Semcveloba 0,86%; kordian ewer niadagSi 2,32%, Cveulebriv SavmiwebSi 2,03%; wabla niadagebSi – 2,55, bic da bicob niadagebSi 1,2 – 3,%, torfian niadagSi 0,03 – 1,0%. kaliumis Semcveloba ufro metia mZime meqanikuri Sedgenilobis niadagebSi, vinaidan is ZiriTadad Sedis Tixa mineralebis SedgenilobaSi, mcirea qviSnar da torfian niadagebSi. 
kaliumi ZiriTadad imyofeba niadagis mineralur nawilSi. organul formaSi misi Semcveloba Zalian mcirea.

niadagSi arsebuli mineraluri kaliumi mcenarisaTvis SesaTviseblobis mixedviT 5 jgufad iyofa:

1) pirveladi da meoradi mineralebis kristalur meserSi myofi kaliumi. aseTi mineralebia mindvris Spati, muskoviti, biotiti, glaukoniti, nefelini da leiciti, romelTagan kaliumis mobilizacias axdens fesvTa sunTqvis Sedegad warmoSobili naxSirmJava da sxva mJavebi.

2) adsorbirebuli anu gacvliTi kaliums niadagSi meore adgili ukavia. is STanTqmulia niadagis koloidebis mier da saerTo kaliumis 1-3%-s Seadgens. mcenaris fesvTa sistema iTvisebs gacvliT kaliums da niadagis xsnarSi gamohyofs misi eqvivalenturi raodenobiT wyalbadionebs.

3) wyalxsnadi kaliumis Semcveloba niadagSi ar aRemateba 0,1 mg/eqvivalents. is niadagSi Sedis Zalze mcire raodenobiT karbonatebis nitratebis, qloridebis, sulfatebis da fosfatebis saxiT.
4) niadagis mikroorganizmebis plazmaSi da mcenaris fesvis anarCenebSi arsebuli kaliumi, romlis raodenoba aRwevs 40 kg/ha. isini misawvdomi xdebian mineralizaciis Semdeg.

5) niadagis mier fiqsirebuli kaliumi. niadagSi kaliumis gadascla xdeba ara marto gacvliT, aramed aragacvliT formaSi, rasac

kaliumis fiqsacias uwodeben. es ganpirobebulia zogierTi mineralis kristalur meserSi kaliumis damagrebiT

niadagSi arsebuli saerTo kaliumis 99% aragacvliT formaSia. magram kaliumis formebs Soris arsebobs moZravi wonasworoba. es imas niSnavs, rom Tu mcenarem STanTqa wyalxsnadi kaliumi, maSin misi raodenoba aRsdgeba STanTqmuli kaliumis xarjze, xolo es ukanaskneli – fiqsirebuli kaliumis xarjze.

kaliumiani sasuqebis daxasiaTeba da gamoyeneba.
kaliumiani sasuqebia: kaliumis qloridi, kaliumis 40% marili, kaliumis sulfati, kalimagi, kalimagnezia, kaliumis eleqtroliti da nacari.

kaliumis qloridi – KCl Seicavs 56-62% K2O; mas iReben silvinitidan KCl . NaCl am ukanasknelis mocilebiT. amisaTvis silvinits 110O temperaturaze xsnian NaCl maZRar xsnarSi. KCl ixsneba NaCl ileqeba, mas acileben Tixis nawilakebTan erTad, Semdeg xsnars aciveben da KCl-is gamoileqeba, mas acileben centrifugirebiT da aSroben. KCl TeTri feris kristaluri nivTierebaa, wyalSi kargad ixsneba, axasiaTebs SesamCnevi higroskopiuloba, ris gamoc ibelteba da Setanis win saWiroebs daqucmacebas. is fiziologiurad mJave sasuqia. amJavebs niadags, amitom gamoyenebul unda iqnas fiziologiura tute sasuqebTan erTad. kaliumis qloridi niadagSi SeaqvT ZiriTadi xvnis win. misi Tesvis an rgvis dros Setana ar SeiZleba, vinaidan Seicavs qlors da Zlier Cagravs qlorisadmi mgrZnobiare kulturebs – kartofils, Tambaqos, vazs, Zirxvenebs da sxva. Semodgomaze an adre gazafxulze Setanili KCl–dan qlori Cairecxeba niadagis qveda fenebSi da amiT ixsneba misi mavne moqmedeba.

40%-iani kaliumis marili miiReba kaliumis qloridis da wvrilad dafqvili  silvinitis SereviT. is wyalSi kargad xsnad narinjisferi an wiTeli feris msxvilkristaluri nivTierebaa, axasiaTebs umniSvnelo higroskopiuloba, Zliertenian pirobebSi ibelteba da moiTxovs daqucmacebas. fiziologiurad mJave sasuqia. gamoiyeneba imave wesiT, rogoriTac kaliumis qloridi.

kaliumis sulfati - K2SO4 Seicavs 45-52% K2O. miiReba langbeinitis Termuli aRdgeniT.

K2SO4 . 2MgSO4 + C = K2SO4 + 2MgO + 2SO2 + CO2
miRebuli narevidan K2SO4 gamotutvas awarmoeben 100O C gacxelebuli wyliT. K2SO4 TeTri feris wvrilkristaluri nivTierebaa, axasiTebs susti higroskopiuloba. gamoirCeva kargi fizikuri TvisebebiT, ar ibelteba. fiziologiurad mJave sasuqia. misi gamoyeneba SeiZleba yvela kulturis qveS. gansakuTrebiT karg Sedegs iZleva qlorisadmi mgrZnobiare kulturebis mimarT, magram imis gamo, rom Zviri jdeba misi warmoeba, Zalian mcire raodenobiT uSveben.

kalimagi K2SO4 . 2MgSO4 Seicavs 16-19% K2O, 39% K2SO4, 1% NaCl da 5% uxsnad narCens. miiReba langbeinitidan NaCl gamotutviT. gamoirCeva kargi fizikuri TvisebebiT. niadags amJavebs.

kalimagnezia K2SO4 . 2MgSO4 warmoadgens wyalmocilebul mineral Senits. Seicavs 26-29% K2O. axasiaTebs kargi fizikuri Tvisebebi. niadags amJavebs. 
kaliumis eleqtroliti – warmoadgens karnalitidan magniumis

warmoebis anarCens. Seicavs 39-42% K2O da 4-5% MgCl2. axasiaTebs SesamCnevi higroskopiuloba da Sebeltva.

nacari warmoadgens kaliumian, fosforian da kirian sasuqs. masSi K2O Semcveloba meryeobs 4-36,3% farglebSi. nacriT ufro mdidaria balaxeuli mcenareebi, vidre merqnianebi.

nacris Semcveloba aryis xeSi aris  - 13,3%; alvis xeSi – 12,5%, tirifSi – 4,55; naZvSi – 3,20; fiWvSi – 6,90; muxaSi – 8,60; xorblis namjaSi – 13,59%; Wvavis najaSi – 16,18%; wiwiburas CalaSi – 35,28%; mzesumziras ReroSi – 36,28%.

kaliumiani sasuqebi niadagSi Setanis Semdeg swrafad ixsneba niadagis tenSi da urTierTqmedebaSi Sedis koloidebTan da mSTanmTqmel kompleqsTan, ris gamoc adgili aqvs kaliumis gacvliT da aragacvliT StanTqmas, rac amcirebs niadagSi kaliumis gadadgilebas.
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mikroelmentebi da mikrosasuqebi
mikroelementebi da maTi fiziologiuri roli

mikroelementebi aucilebel sakveb elementebs warmoadgenen, romlebic mcenareSi imyofebian procentis meaTasedi an measiaTasedis raodenobiT. miuxedavad amisa isini mniSvnelovan funqcias asruleben sasicocxlo procesSi.

mikroelementebs B, Mn, Zn, Cu, Co, Mo didi mniSvneloba aqvs niadagis nayofierebis da struqturis, mikroorganizmTa cxovelmyofelobis gadidebis saqmeSi. isini katalizurad aCqareben iseT procesebs rogoricaa: fotosinTezi, naxSirwylovani, cilovani, auqsinovani, fenolovani da sxva cvlebi. zrdian mcenareTa gamZleobas avadmyofobebis, davadebebis, gvalvisa da yinvis mimarT.

bori. boris Semcveloba mcenareSi mcirea – 0,1mg 1kg masaSi. is ZiriTadad Sedis ujredis kedelSi. didi mniSvneloba aqvs sasqeso organoebis momwifebisa da ganayofierebisaTvis. misi naklebobisas mtvrianebs ar uviTardebaT butkoebi. mtvrianebi xSirad arasicocxlisunarianebi arian.

boris naklebobisas mcenareSi didi raodenobiT grovdeba auqsinebi, rac aferxebs nukleinovan cvlas da cilebis biosinTezs. Semdeg irRveva ujredis garsis struqtura, ferxdeba ujredebis dayofa, rasac mosdevs zrdis konusebSi cvlileba. bolo etapze polifenolebis didi raodenobiT dagroveba da maTi gaJonva citoplazmaSi apirobebs qsovilis

gamuravebas da mcenaris mowamlas, romlis saboloo Sedegia mcenaris wveris xmoba.

boris naklebobisas Saqris Warxali avaddeba gulgulis mSrali sidampliT, yvavilovani kombosto – yavisferi sidampliT, Tambaqos uxmeba  wveri, mzesumziras emarTba wveris gamuraveba, vazis nergs merqnis WurWlis nekrozi, xexilovan mcenareebs Sinagani gamerqneba anu laqianoba.

manganumi. manganumis Semcveloba mcenareSi 1mg-ia 1kg masaze. mas Seicavs mcenaris yvela cocxali ujredi. is yvelaze meti raodenobiT Sedis citoplazmaSi da qloroplastebSi, aZlierebs mcenareSi mimdinare Jangva-aRdgeniT procesebs, monawileobs fotosinTezis procesSi, qlorofilis warmoqmnaSi, azotovan nivTierebaTa da lipoidebis cvlaSi, sunTqvis intensiobis gaZlierebaSi, askorbinmJavas sinTezSi. (Sedis im fermentebSi, romlebic askorinmJavas sinTezs axdenen). is Sedis agreTve ferment hidroqsilaminreduqtazas SemadgenlobaSi, romelic hidroqsilamins aRadgens amiakamde. is nitratebis amiakamde aRdgenis Sualeduri produqtia. e.i.manganumi xels uwyobs nitratebis aRdgenas da amiT Tavidan gvacilebs mis mavne gavlenas.

manganumis nakleboba apirobebs marcvlovanebis rux laqianobas, Saqris Warxlis da sxva mcenareTa yviTel laqianobas, xexilovan da sxva mcenareTa qlorozs. misi naklebobisas cxovelebs gvian udgebaT sqesobrivi simwife, iwvevs berwianobas. wiwilebi avaddebian perezisiT – Zvlebis deformaciiT. qaTmebi amcireben kvercxmdeblobas.

TuTia did rols asrulebs generaciuli organoebis formrebasa da ganayofierebaSi. is Sedis kvercxujredis, protoplazmis, mravali metalofermentis SemadgenlobaSi. monawileobs qlorofilis biosinTezSi, fotosinTezisa da sunTqvis procesSi. did gavlenas axdens mcenaris mier SeTvisebuli fosforis utilizaciaze da cilebis sinTezze. adidebs mcenaris gvalva da yinvagamZleobas. misi naklebobisas mcenareSi grovdeba 
reduqcirebuli Saqari, mcirdeba saxarozas da saxamebelis Semcveloba. matulobs organuli mJavebi, mcirdeba auqsini, irRveva cilebis sinTezi, grovdeba aracilovani naerTebi (amidebi da aminomJaebi), 2-3-jer mcirdeba ujredis dayofa, rac iwvevs foTlis morfologiur cvlilebebs.

TuTiis naklebobis garegnuli niSnebia simindis wveris gaTeTreba, foTolmcveni mcenareebis da citrusebis foTlis laqianoba. cxovelebi avaddebian deformaciiT, cvivaT Tmebi.

molibdeni monawileobs azotovan nivTierebaTa cvlaSi Jangva-aRdgeniT procesebSi, nitratuli azotis aRdgenaSi (is Sedis ferment nitratreduqtazas SemadgenlobaSi, romelic HNO3 gadahyavs HNO2-Si)  azotfiqsaciaSi. did rols asrulebs nukleinovan, fosforovan, vitaminebis cvlaSi da cilebis biosinTezSi. Mo – nakleboba iwvevs ujredis membranis struqturis darRvevas, qlorofilis Semcvelobis Semcirebas, rac apirobebs citrusebis yviTel laqianobas. misma siWarbem cxovelebSi SeiZleba gamoiwvios kuWis aSliloba.

Mo Sedis ferment nitrogenazas SemadgenlobaSi, romelic aCqarebs koJris baqteriebis mier molekuluri azotis fiqsacias. misi naklebobisas irRveva azotovan nivTierebaTa cvla da mcenareSi grovdeba didi raodenobiT nitratebi.

spilenZis saSualo Semcveloba 0,2mg 1kg-ze. is Sedis spilenZis Semcveli cilebisa da fermentebis SemadgenlobaSi, upiratesad Jangva-aRdgeniT fermentebSi, nitritreduqtazas da hiponitritreduqtazas SemadgenlobaSi, romlebic monawileoben nitratuli azotis aRdgenaSi. Cu
aZlierebs qlorofil cilovani kompleqsis simtkices, amcirebs qlorofilis daSlas. aZlierebs molekuluri azotis SeboWvas, mcenaris mier niadagidan da sasuqidan azotis SeTvisebas.

Cu naklebobisas adgili aqvs xexilovani mcenareebis wveris xmobas da misi gumafosiT dafarvas, qlorozs, turgoris moSlas, mcenaris Wknobas, yvavilobis dagvianebas, mosavlis daRupvas. misi naklebobisas cxovelebi avaddebian anemiiT, ewyebaT neli zrda, umadoba, cxvars cviva matyli.

kobalti mcenaris mSral masaSi Sedis saSualod 0,021 mg 1kg raodenobiT. is did gavlenas axdens sunTqvisa da Jangva-aRdgeniT procesebze molekuluri azotis fiqsaciaze, auqsinebis cvlaze, ujredis garsis gafarToebaze. misi gavleniT izrdeba qlorofilis, karotinoidebis saerTo gematinis, vitamin E Semcveloba, koJris baqteriebis gamravlebis unari daadgili aqvs  maTi cxovelmyofelobis gaxangrZlivebas.

kobaltis nakleboba cxovelebSi iwvevs akobaltoziT daavadebs, romlis garegani niSnebia simWleve, moxrukva, madisa da wonis dakargva.

rkina uSualod ar Sedis qlorofilSi, magram aRmoCenilia mis                                                          warmoqmnaSi monawile fermentebSi, amitom misi simciris dros mcenareebiavaddebian qloroziT. is Sedis Jangva-aRdgeniTi fermentebis SemadgenlobaSi. misi nakleboba upiratesad SeiniSneba karbonatul da mokirianebul niadagebze. 

mikrosasuqebi, maTi daxasiaTeba, gamoyeneba da

gavlena garemos gaWuWyianebaze
boriani mikrosasuqebi
boris mJava H3BO3 Seicavs 17% bors. TeTri feris wvrilkristaluri fxvnilia. gamoirCeva kargi fizikuri TvisebebiT. maRalmomTxovni kulturebis qveS Seitaneba 2,0 kg B angariSiT, anu 11,4 kg boris mJava. fesvgareSe gamokvebisas da Teslis Tesvis wina damuSavebisaTvis gamoiyeneba misi 0,01-0,03 % xsnari, e.i 100 l wyalSi ixsneba 10-30 g boris mJava. am raodenobis sasuqs winaswar xsnian 10 l cxel wyalSi da Semdeg anzaveben 100 litramde. is SeiZleba Sereuli iqnes bordos xsnarTan da sxva preparatebTan. Teslis Tesviswina damuSavebisaTvis gamoiyeneba 8-10 l aseTi xsnari.

boriani superfosfati miiReba superfosfatze boris mJavas damatebiT. is Seicavs 0,1-0,3 % bors.

bormanganumiani sasuqi miiReba narCenis saxiT boris mJavas warmoebisas. moTeTro monacrifro fxvnilia. Seicavs 2,28 % H3BO3 

boraqsi uferuli, gamWvirvale wvrilkristaluri fxvnilia. Seicavs 11% bors.

manganumiani mikrosasuqebi

manganumis Slami Savi feris fxvnilia. wyalSi ar ixsneba. didi raodenobiT rCeba WiaTuris manganumis koncentratis momzadebisas. Seicavs 9-21 % manganums. misi norma Zlier momTxovni kulturebisaTvis Seadgens 6,0 kg/ha, nakleb momTxovnebisaTvis 3 kg/ha rac Seesabameba 25 da 50 kg manganumis Slams.
manganumis sulfati- MnSO4 . 5H2O Seicavs 24,6 % manganums. TeTri an movardisfro kristaluri nivTierebaa. axasiaTebs SesamCnevi higroskopiuloba. niadagSi Seitaneba 12-24 kg raodenbis sasuqi. fesvgareSe gamokvebisaTvis gamoiyeneba 0,05-0,1 % xsnari. e.i 100l xsnarSi ixsneba 50-100 g mikrosasuqi.

manganumiani superfosfati. Seicavs 2-3 % manganums

TuTiis Semcveli mikrosasuqebi

TuTiis sulfati ZnSO4 Seicavs 22,8 % TuTias. TeTri feris kristaluri, Zlier higroskopiuli nivTierebaa. wyalSi kargad ixsneba. TuTiis norma sasoflo sameurneo kulturebisaTvis 3-6kg/ha-ze, rac Seesabameba 13,3-26,6 kg sasuqs. Teslis Tesviswina damuSavebisaTvis  da fesvgareSe gamokvebisaTvis gamoiyeneba 0,02-0,05 TuTiis sulfatis xsnari. e.i 100 l wyalSi ixsneba 20-50 gr mikrosasuqi.

TuTiis Semcveli fxvnili Seicavs 18-22% TuTias.

TuTiis qloridi ZnCl2 Seicavs 48 % TuTias. TeTri feris kristaluri, higroskopiuli nivTierebaa. ibelteba.

   molibdeniani mikrosasuqebi

molibdenmJava amoniumi. moTeTromonacrisfro wvrilkristaluri fxvnilia. axasiaTebs susti higroskopiuloba. Seicavs 52% molibdens. am mikroelementis normas Zlier momTxovni kulturebisaTvis aris 2 kg/ha, naklebmomTxovni kulturebisaTvis 1 kg/ha anu 2,0 da 4,0 kg molibdenmJava amoniumi. Teslis Tesviswina damuSavebisaTvis gamoiyeneba 0,05-0,01 % xsnari, 
fesvgareSe gamokvebisaTvis 0,02-0,03 %. e.i 100 l wyalSi ixsneba 20-30 gr molibdenmJava amoniumi.

molibdenis Semcveli superfosfati Seicavs 0,1-0,2 % molibdens.

kobaltis Semcveli mikrosasuqebi

kobaltis sulfati CoSO4 . 7H2OSeicavs 21 % kobalts. mowiTalo sasuqia.

mikrosasuqebSi Semavali mikroelementebis umetesoba mZime metalebs warmoadgenen. amitom mikrosasuqebis maRali normebis gamoyenebam sdeiZleba mcenaris daCagvra da adamianis mowamvla gamoiwvios. mikroelementebiT mowamvla ufro SesamCnevia TboeleqtrosadgurebTan da metalurgiul qarxnebTan axlos.

kompleqsuri sasuqebi

kompleqsuri ewodeba iseT sasuqebs, romlebic Seicaven sxvadasxva TanafardobiT SeerTebul or, sam an met sakveb elements: azots, fosfors, kaliums, magniums da mikroelementebs. warmoebis wesis mixedviT kompleqsur sasuqebs yofen rTul, kombinirebul anu rTul Sereul da Sereul sasuqebad. arCeven agreTve. Txevad kompleqsur sasuqebs ( T k s) da suspenzirebul Txevad kompleqsur sasuqebs (s T k s ).

kompleqsuri sasuqebis warmoebas Semdegi upiratesoba gaaCnia calmxriv sasuqebTan SedarebiT: 1. is amcirebs satransporto da Setanis xarjebs, vinaidan calmxrivi sasuqebi Seicaven bevrad met balasts vidre

kompleqsuri sasuqebi. magaliTad superfosfatSi fosfori 18 %-ia, balasti 82 %. amofosSi ki 79 % fosfori da azotia, 21 % balasti.

2. umjobesdeba sasuqis fizikuri Tvisebebi, mcirdeba higroskopiuloba da ioldeba meqanizebuli Setana.

3. advildeba mcenaris mier sasuqidan sakvebi elementebis SeTviseba.

rTuli sasuqebi, maTi miReba, daxasiaTeba, gamoyeneba da gavlena garemos dabinZurebaze.

rTul sasuqebs ekuTvnis qimiuri naerTebi, romlebic Seicaven mcenaris kvebisaTvis saWiro or an sam sakveb elements. rTul sasuqebs iReben erTiani teqnologiuri cikliT- amiakis, fosformJavas, azotmJavas da gogirdmJavas, amoniumis gvarjilis nalRobis, fosforitis an apatitis, kaliumis   marilebis   da   sxva   sawyisi   komponentebis   qimiuri urTierTqmedebiT. rTul sasuqebs ekuTvnis amofosi, diamofosi, kaliumis gvarjila, kalium-amoniumias fosfati, fosfoamomagnezia anu magnium amoniumis fosfati.

amofosi  NH4H2PO4 amoniumis erTCanacvlebuli fosfati miiReba fosformJavas amiakiT ganeitralebiT
NH3 + H3PO4 = NH4H2PO4

apatitis koncentratisagan damzadebuli amofosi Seicavs 11%N da 50 % P2O5; karataus Raribi fosforitebidan damzadebuli amofosi 9%N da 42 % P2O5; amofosi wyalSi xsnadi, kargi fizikuri Tvisebebis mqone 1-4 mm mqone granulirebuli sasuqia. higroskopiuloba ar axasiaTebs, ar 
ibelteba, niadags sustad amJavebs. gamoiyeneba gazafxulze ZiriTadi ganoyierebis dros. garegnuli SexedulebiT TeTri feris marcvlebia. 

diamofosi (NH4) 2HPO4 miiReba fosformJavis amiakiT ganeitralebiT
NH3 + H3PO4 = (NH4) 2HPO4

diamofosi TeTri feris granulirebul, yvelaze koncentrirebul rTul sasuqs warmoadgens. is Seicavs 19 % N da 50 % P2O5; diamofosi wyalSi xsnadi, kargi fizikuri Tvisebebis mqone arahigroskopiuli sasuqia, ar ibelteba. MmJave niadagebze sistematuri Setanisas iwvevs niadagis sustad gamJavebas.

diamofosi Seitaneba ZiriTad ganoyierebaSi gazafxulze Tesvis win da Tesvis drosac. damatebiT gamokvebaSi misi gamoyeneba SeiZleba mxolod azotiT uzrunvelyofil Savmiwebze. sxva SemTxvevaSi fosforsa da azots Soris didi Sefardebis gamo maTi Setana ararekomendirebulia. diamofosi gamoiyeneba agreTve kombinirebuli da Sereuli sasuqebis dasamzadeblad da sakveb danamatad mecxoveleobaSi.

magniumamoniumis fosfati MgNH4PO4 . H2O miiReba amofosis urTierTqmedebiT magniumis oqsidTan an mis marilebTan. sustadxsnadi nelmomqmedi rTuli sasuqia, ris gamoc warmatebiT gamoiyeneba ZiriTad

ganoyierebaSi. masSi Semavali azotic wyalSi araxsnadia, amitom mcire raodenobiT azoti ikargeba misi Setanisas. rTuli sasuqebi Seicaven sakmao raodenobiT ftors, mZime metalebs da radioaqtiur elementebs. amitom maRali normebis sistematuri Setanisas Zlier abinZureben niadags , mcenareul produqtebs da wylebs.

polifosfatebi maRalmolekuluri rTuli kompleqsuri sasuqia, romelsac fosfatebis komponentebis specifikuri struqtura gaaCniaT          P _ O _ P. misi makroenergetikuli sistemis daxmarebiT, formirdeba polifosfatis anionis jaWvi, romelisganac mzaddeba 70-80 % P2 O5 Semcveli polifosformJavebis narevi, romelic Sedgeba metafosformJavisagan- HPO3;   pirofosformJavisagan H4P2O7; tripolifosformJavisagan  H5P3O10 da tetrapolifosformJavisagan H6P4O13 da a. S.
amoniumis granulirebul polifosfatebs iReben superfosformJavas amonizaciiT. is Seicavs 76-77 % P2 O5;  mcenareTa mier polifosfartebis SeTviseba damokidebulia niadagSi maTi hidrolizis xarisxze, romelzedac gavlenas axdens niadagis temperatura, biologiuri aqtiuroba, pH, mineralogiuri Sedgeniloba.
rTuli Sereuli anu kombinirebuli sasuqebi

kombinirebul sasuqebs iReben egreTwodebuli sveli meTodiT- calmxrivi fxvniliseburi sasuqebis SereviT da Serevis procesSi Txevadi an gazisebRi produqtebis SeyvaniT. kombinirebul sasuqebs amzadeben:

I. superfosfatis amonizaciiT, II. fosforitebis nedleulze azotmJavas moqmedebiT da Semdgom sxvadasxva formis sasuqebis damatebiT. 

III. fosformJavisa da azotmJavis amiakiT ganeitralebiT da miRebul produqtebze sxvadasxva sasuqis damatebiT.

kombinirebuli sasuqebi Seicaven mcenaris kvebisaTvis aucilebel or an sam aucilebel elements. mis SemadgenlobaSi SeiZleba Sediodes mikroelementebi: bori, TuTia, spilenZi manganumi da sxva.
I. amonizebuli superfosfati miiReba superfosfatis amonizaciiT. is Seicavs 3-4 % azots. azotis Semcveleoba SesaZlebelia ayvanili iqnes 6% mde, magram am SemTxvevaSi amofosis nacvlad warmoiqmneba samkalciumiani fosfati, rac iwvevs wyalxsnadi fosforis raodenobis Semcirebas. amzadeben agreTve borian supefosfats ( 0,17-1,3 % bori). manganizebul superfosfats (1,5-2,0 manganumi) da molibdenian superfosfats ( 0,2 % molibdeni).

II. fosforitebis azotmJaviT daSliT miRebuli kombinirebuli sasuqebi nitrofoskebi da nitroamofoskebi. fosforitebis azotmJaviT daSliT  miiReba kalciumis gvarjila da kalciumis orCanacvlebul fosfati. daSlis produqtebze amoniumis sulfatis da kaliumis qloridis damatebiT miRebul kombinirebul sasuqs ewodeba sulfatiani nitrofoska, romelsac gaaCnia kargi fizikuri Tvisebebi. mis granulaSi imyofeba: CaHPO4 . 2H2O; Ca(H2PO4) 2  . H2O ; NH4NO3;  NH4Cl; KCl; KNO3; CaSO4 . 2H2O.

gogirdmaJava nitrofoskas misaRebad Ca(NO3)2 da CaHPO4  narevs umatemen amiaksa da gogirdmJavas. umjobesia gogirdmJavis azotmJavaTi Secvala.
gayinuli nitrofoska miiReba narevze amiakis, gogirdmJavas da magniumis romelime marilis damatebiT. 

fosformJava nitrofoska miiReba narevze amiakis da fosformJavas damatebiT. miRebuli sasuqi Seicavs, amofoss, kalciumis erT da orCanacvlebul fosfatebs CaHPO4 daCa(H2PO4) 2   da amoniumis gvarjilas.

karbonatuli nitrofoska miiReba narevze naxSirmJavas da amiakis damatebiT. mis SemadgenlobaSi Sedis: CaHPO4 . 2H2O; NH4Cl; KCl; KNO3; CaCO3.
nitrofoskebSi azotis Semcveloba meryeobs 12-17 % farglebSi, fosforis 8,5-17 %, kaliumis 11-17 %. isini warmoadgenen 1-4 mm granulebs, romlebic zemodan dafarulia cximiT, rac Tavidan gvacilebs sasuqis Sebeltvas.
III. fosformJavas da azotmJavas amiakiT ganeitralebiT miRebuli sasuqebi.

nitroamofosi- miiReba azotmJavas da fosformJavas amiakiT ganeitralebiT. is Seicavs 10-30 %N da 14-27 % P2O5. 

nitroamofoska miiReba fosformJavis, amiakis, amoniumis gvarjilis da qlorkaliumisagan. miRebili sasuqi Seicavs amofoss, diamofoss, 

amoniumis gvarjilas da kaliumis qlorids. nitroamofoska Seicavs 17% N da 17 % P2O5 da 17 %  K2O.

diamonitrofoska miiReba imave wesiT. Seicavs 18% N da 18 % P2O5 da 18 %  K2O.

IV. Sardovana fosfatebi miiReba Sardovanas, fosformJavas amofosis, diamofosis urTierTqmedebiT da narevSi qlorkaliumis SeyvaniT. is Seicavs 24—48 % N, 18-48 % P2O5 da 18-48 %  K2O.

karboamofosi miiReba Sardovans xsnarTan amofosis SereviT. is Seicavs 30 % N da 20 % P2O5.
karboamofoska miiReba amofosis SereviT Sardovanas da kaliumis qloridis xsnarTan. Seicavs 20 % N, 20 % P2O5 da 20%  K2O.
kombinirebuli sasuqebi Seicaven ftors, mZime metalebs, radioaqtiur elementebs, ris gamoc maRali normebiT Setanisas Zlier abinZureben garemos.

Sereuli sasuqebi

 Sereuli sasuqebis ori saxe arsebobs: myari da Txevadi.

miRebis wesis mixedviT Sereuli sasuqebi iyofa: meqanikur narevebad da rTul Sereul sasuqebad. meqanikuri narevebi miiReba sasuqSi Semavali komponentebis SereviT, rogorc qarxanaSi ise meurneobaSi.

Sereuli sasuqebi unda akmayofilebdes Semdeg moTxovnebs: 1. unda uzrunvelyos niadagi im sakvebi elementiT, romelic deficitSia. II. unda uzrunvelyos kulturis moTxovnileba sakveb elementebze maT Sefardebaze da sasuqebis formebze. III. gaTvaliswinebuli unda iqnes agreTve Tu ra mizniT gamoiyeneba sasuqi- ZiriTadi ganoyierebisaTvis, Tesvis dros Tu damatebiT gamokvebaSi.

Sereuli sasuqebis momzadebisas unda gvaxsovdes, rom amoniumis Semcveli sasuqebis Sereva ar SeiZleba nacarTan, kirTan da kiris Semcvel sxva sasuqebTan, tomasis widasTan da sxvebTan,  vinaidan kalciumi Slis amoniums da gamoyofili amiaki advilad ganicdis aqrolebas. kiriani sasuqebi ar SeiZleba Seerios superfosfats, vinaidan kirs wyalxsnadi fosfor gadahyavs uxsnadSi. dauSvebelia amoniumis gvarjilisa da amoniumis sulfatis Sereva superfosfatTan, vinaidan narevi izileba da Znelad Sesatani xdeba. kalciumis cianamidis Sereva superfosfatTan, vinaidan miiReba cianmJava. nakelisa da kiris Serevisas adgili aqvs didi raodenobiT amiakis danakargs.

rTul Sereuli granulirebuli sasuqebis misaRebad calmxrivi sasuqebis narevs umateben amiaks, fosformJavas da gogirdmJavas da Semdeg axdenen granulirebas. mis dasamzadeblad iyeneben agreTve martiv an ormag superfosfats; amofoss an diamofoss, amoniumis gvarjilas an Sardovanas da qlorkaliums, romelTac iReben garkveuli woniTi TanafardobiT, dolgranulatorSi kargad ureven erTmaneTSi da superfosfatis 

Tavisufali fosformJavas gasaneitraleblad amateben amiaks. amofosi da diamofosi narevSi SeiZleba Seicvalos fosformJaviT.

rTul Sereuli sasuqebis warmoeba ufro Zviri jdeba kombinirebul sasuqebze. marcvleuli kulturebisaTvis momzadebul am sasuqSi N P  K Sefardeba toli unda iyos 1 : 1 : 1, kartofilisa da Saqris WarxlisaTvis

1: 0,7 : 1,@ an 1: 1: 1,5; bostneuli da saToxni kulturebisaTvis 1: 1,5:1,5: parkosnebisaTvis 0: 1: 1.

erTmaneTSi Setanis win ereva- amoniumis sulfasti da superfosfati, superfosfati da silviniti, kaliumis qloridi da kaliumis sulfati, naadrevi Sereviss narevi izileba. didi xniT adre erTmaneTSi SeiZleba Seerios amoniumis sulfati, silviniti, qlorkaliumi, kaliumis sulfati, fosforitis fqvili.
Sereuli kompleqsuri sasuqebis fizikuri Tvisebebis gasaumjobeseblad   maTze amateben gamaneitralebel saSvalebebs dolomits, Zvlis fqvils an fosforitis fqvils.
Tavi  VIII.

organuli sasuqebi.

organuli sasuqebis roli niadagis nayofierebis da misi agrofizikuri Tvisebebis gaumjobesebis saqmeSi 

sasuqs romlis mSrali masis ZiriTadi Semadgeneli nawili organuli nivTierebaa organuli sasuqebi ewodebaT. organuli sasuqi garda organuli nivTierebisa, Seicavs agreTve mcenaris kvebisaTvis saWiro yvela sakveb elements mineraluri naerTebis saxiT, amitom mas srul sasuqs uwodeben.

organul sauqebs miekuTvneba: nakeli, wunWuxi, torfi da torfis sasuqebi, fekali frinvelis nakeli, kompostebi, mdinaris Slami, sxvadasxva sameurneo anarCenebi da sxva. yvela am sasuqebs adgilobriv sasuqebs uwodeben vinaidan maTi damzadeba xdeba maTi warmoebis adilze. 

nakeli da sxva organuli sasuqebi mravalmxriv gavlenas axdenen niadagis Tvisebebze. pirvel rigSi isini warmoadgenen sakveb elementebis (N, P, K, Ca, Mg, S, B, Mn, Cu, Zn, Co, Mo) wyaros. garda sakvebi elementebisa nakeli aris naxSirorJangis wyaroc. pureulis 20-25 c/ha mosavalis misaRebad yoveldRiurad saWiroa 100kg CO2, 40-50t kartofilisa da bostneulis misaRebas – 200-300kg CO2. 30-40 t/ha nakelis SetaniT gamoiyofa 100-200 kg/ha CO2. nakeli aris mikroorganizmebis kvebis da aseve niadagis mikroorganizmebiT gamdidrebis wyaro.

nakelis maRali dozebis sistematuri SetaniT izrdeba niadagis nayofiereba da iqmneba humusisa da sakvebi elementebis aradeficitruri balansi. umjobesdeba misi agroqimiuri, fizikuri, qimiuri, fiziko-qimiuri Tvisebebi, stroqtura, wylisa da haeraciis reJimi. diddeba STanTqmis tevadoba da fuZeebiT maZRrobis  xarisxi, niadagis buferoba; izrdeba da wyalgamZle agregatebis Semcveloba da tentevadoba. mcirdeba bmuloba, mJavianoba, rkinis, aluminis da manganumis moZravi SenaerTebis Semcveloba.

nakeli, misi daxasiaTeba, gamoyeneba da gavlena garemos gaWuWyianebaze.
nakeli warmoadgens cxovelis myari da Txevadi gamonayofis narevs safenTan. safenian nakelTan erTad amzadeben usafeno-naxevradTxevad da Txevad nakels.

safeniani nakelis warmoebas aqvs mTeli rigi upiratesobani: is zrdis nakelis gamosavals, amcirebs Txevadi gamonayofis da amiakuri azotis danakargebs, radgan STanTqavs maT. aumjobesebs haeraciis pirobebs, riTac xelsayrel pirobebs qmnis mikroorganizmebis ganviTarebisaTvis. safenad gamoiyeneba: marcvleulis namja, torfi, naxerxi, burbuSela, mcenareTa foTlebi da wiwvebi. msxvilfexa rqosani pirutyvisaTvis safenad dReRameSi saWiroa 4-6kg namja, 10-12kg torfi, 4-6kg naxerxi.

safeniani nakelis Senaxvis oTxi wesi arsebobs:

I nakelis Senaxva pirutyvis fexqveS – mimarTaven saseino moednebze da bagebSi. is Tavidan gvacilebs sanakeles da sawunwuxes mSeneblobas,

amcirebs wunwuxisa da amiakuri azotis danakargebs da nakelis TviTRirebulebas; magram apirobebs pirutyvisaTvis arahigienuri pirobebis Seqmnas, rZis gaWuWyianebas, pirutyvis daavadebas.

II tkepnilad Senaxva. am mizniT nakels gadaitaneba sanakeleSi da ewyoba 5-6m siganis da 2,5-3m simaRlis Stabelebad, sigrZe nebismieria. yoveli dayris Semdeg nakeli kargad itkepneba; Tan sveldeba SardiT an wyliT, rac xels uwyobs nakelis nel wvas, anaerobul pirobebSi 20-35O temperaturaze, riTac mcirdeba naxSirmJava amoniumis daSla amiakad, CO2 da wylad, amiakisa da organuli nivTierebebis danakargebi. tkepnilad Senaxvis dros 3-4 Tvis Semdeg miiReba naxevradgadamwari nakeli, xolo 7-8 Tvis Semdeg – gadamwvari.

III faSar-tkepnili Senaxva. am mizniT nakels awyoben 1m sisqis fenad dautkepnavad da roca masSi temperatura ava 60_70O magrad tkepnian, Semdeg zemodan atkepnian nakelis or fenas, manam sanam Stabelis simaRle ar miaRwevs 2,5-3m. Senaxvis es wesi aCqarebs nakelis gadawvas da 1,5-2 TveSi miiReba naxevradgadamwvari, xolo 4-5 TveSi gadamwvari nakeli. magram izrdeba nakelis organuli nivTierebisa da azotis danakargebi. 60-70O temperaturaze ispoba brtyeli Wiebi da sxva parazitebi.
IV faSari Senaxvis dros nakels ar tkepnian StabelebSi, ris gamoc misi gadawva mimdinareobs aerobul pirobebSi, swrafad, rac adidebs azotisa da organuli nivTierebebis danakargebs, wunwuxis gamoyofas. magram Cqardeba nakelis momwifeba (1-1,5 Tve) da vinaidan gadawva mimdinareobs maRal temperaturaze 60-70O adgili aqvs mis gauvneblobas.

arCeven: 1) axal anu sustad daSlil nakels, romelSic safens SenarCunebuli aqvs tipiuri yviTeli Seferva da simtkice.

2) naxevradgadamwvar nakelSi Calas dakarguli aqvs simtkice, xolo yviTeli feris nacvlad muqi yavisferi Seferiloba aqvs. misi masa 20-30%-iT naklebia axal nakelTan SedarebiT.

3) gadamwvari, anu Zlier daSlili nakeli. Savi feris masaa, masSi ar SeimCneva safenis fizikuri elementebi. misi masa axali nakelis 50%-s Seagens.

4) neSompala aris organuli nivTierebebiT mdidari Savi erTgvarovani masa, waagavs niadagis humusovan fenas. Seadgens axali nakelis 25%-s.

sxvadasxva cxovelis axali safeniani nakelis qimiuri Sedgeniloba %-iT mniSvnelovnad  gansxvavdeba erTmaneTisagan. msxvilfexa rqosani piruryvis nakeli Seicavs 23 % mSral nivTierebas. 20 % organul nivTierebas 0,45 % N; 0,23 % P2O5;  0,5 % K2O, 0,4 % CaO da 0,11 % MgO ; cxvris nakeli 29 % mSral nivTierebas. 25 % organul nivTierebas; 0,58 % N; 0,28 % P2O5; 0,63 % K2O; 0,21 % CaO da 0,14 % MgO ; Roris nakeli 35 % mSral nivTierebas. 32 % organul nivTierebas; 0,83 % N; 0,23 % P2O5; 0,67 % K2O; 0,33 % CaO da 0,18 % MgO ;

azotisa da kaliumis Semcveloba ufro maRalia Roris nakelSi, Semdeg cxvaris nakelSi. fosfori cxvaris nakelSi, kaliumi TiTqmis Tanabari raodenobiTaa yvela saxis nakelSi.
safenad gamoyenebuli namja Seicavs 0,5 % N; 0,25 % P2O5;  0,8 % K2O.

nakelis raodenobas meurneobaSi angariSoben ramdenime wesiT:

I busengos formuliT; nakeli = (sakvebi + safeni)2
II pirutyvis suladobis mixedviT 180 baguri kvebis periodSi 1 suli msxvilfexa rqosani pirutyvi iZleva 4-5t nakels, cxeni – 3t, Rori – 1t, cxvari – 0,5t. es cifrebi mravldeba pirutyvis saerTo raodenobaze.

III cxovelTa cocxali wonis 25-ze gamravlebiT.

usafeno anu Txevadi nakeli aris pirutyvis magari da Txevadi gamonayofi ganzavebuli sxvadasxva raodenobis wyalSi. Tu masSi tenianoba 90-91% ar aRemateba mas ewodeba naxevradTxevadi nakeli. Tu usafeno nakelSi tenianoba aRemateba 92%-s mas uwodeben Txevad nakels. usafeno nakelSi azotis da fosforis 50%-ze meti mineralur formaSia da ufro misawvdomia mcenarisaTvis vidre safeniani nakelis. kaliumis ki mTlianad misawvdomia.Txevadi nakelis gamosavali erT sul msxvilfexa rqosan pirutyvze 55kg, Rorze 50kg.

   msxvilfexa rqosani pirutyvis Txevadi nakelis qimiuri Sedgeniloba %-iT aseTia; mSral nivTiereba 11,5%;  organul nivTiereba 8,6 %; N 0,4 %;   P2O5 0,2%;   K2O 0,45%;  CaO 0,15% da MgO 0,10%. Roris Txevad nakelSi mSral nivTiereba 8,0%;  organul nivTiereba 6,0 %;  N 0,28 %;  % P2O5 0,14%;   K2O 0,32%;  CaO 0,1% da MgO 0,07%.   cxvris Txevad nakelSi mSral nivTiereba 8,0%;  organul nivTiereba 3,9 %;  N 0,38 %;  % P2O5 0, 19%;   K2O 0,18%;  CaO 0,15% da MgO 0,08%.   

nakelis gamoyeneba. nakeli pirvel rigSi Setanili unda iqnas bostneuli kulturebis, sakvebi Zirxvenebis da citrusovani kulturebis qveS. nakelidan azotis gamoyenebis koeficienti Setanis pirvel wels Seadgens 20-25 %, fosforis 25-30 %, kaliumis 50-60 %. amitom nakelis Cveulebrivi normis SetaniT pirveli kulturis moTxovnileba SeiZleba dakmayofildes mxolod kaliumiT. urwyav pirobebSi umjobesia kargad daSlili nakelis gamoyeneba, sarwyavebSi naxevraddaSlilis da dauSlelis. msubuq niadagebze organuli sasuqebi Seitaneba ufro Rrmad, vidre mZime meqanikuri Sedgenilobis niadagebze.
nakelis wunwuxi da misi gamoyeneba.

nakelis wunwuxi aris pirutyvis daduRebuli Sardi, romelic sanakeleSi nakelis sxvadasxva wesiT Senaxvisas gamoiyofa. 10 tona safeniani nakelis tkepnilad Senaxvisas 170 l wunwuxi gamoiyofa, faSartkepnilad Senaxvisas 450 l, faSarad Senaxvisas 1000l. wunwuxis raodenoba damokidebulia nakelis daSlis siswrafeze, rac ufro swrafad iSleba nakeli miT meti wunwuxi gamoiyofa. wunWuxi Seadgens axali nakelis masis 10-15 %.

nakelis wunwuxi saSualod Seicavs 0,25 % azots, 0,09 % fosfors da 0,4-0,5 % kaliums, romlebic TiTqmis mTlianad xsnad mcenarisaTvis SesaTvisebel formaSi imyofebian, amitom mas swrafmomqmed azot kaliumian sasuqs uwodeben. wunwuxidan azotis gamoyenebis koeficienti ise rogorc azotiani sasuqis SemTxvevaSi 60-70 % Seadgens.

wunwuxSi Semavali azoti urobaqteriebis gavleniT swrafad gardaiqmneba naxSirmJava amoniumad, romelic aramdgradia da iSleba naxSiriorJangad da amiakad, ris gamoc didi raodenobiT azoti ikargeba. danakargebis Sesamcireblad saWiroa  torfis, namjis, naxerxis da sxva saxis safenis gamoyeneba da wunwuxze misi masis 3-5 % superfosfatis damateba da sxva.

nakelis wunwuxi gamoiyeneba rogorc damoukidebel sasuqad, ise sxva organuli sasuqebisa da anarCenebis dasakomposteblad. wunwuxi sasuqad  gamoiyeneba rogorc ZiriTad ganoyierebaSi, ise gamokvebaSi. sasuqad nakelis wunwuxi SeaqvT 10-15 t/ha, gamokvebaSi 5-7 tonis raodenobiT. misi zedapirili Setanisas Tanabari ganawilebisaTvis, azotis danakargebis Sesamcireblad da mcenareTa dawvis Tavidan asacileblad saWiroa misi wylis 5-6 jer  ganzaveba. amasTan erTad danakargebis Tavidan asacileblad aucilebelia misi  SetanisTanave niadagSi CakeTeba. 

torfi, torfis sasuqebi, torfkompostebi, maTi daxasiaTeba da gamoyeneba

torfi aris mcenareuli da cxoveluri organizmebis masa, romelsac ganucdia nawilobrivi gadalpoba Warbi tenianobis pirobebSi, uhaero(anaerobul) mdgomareobaSi.

arCeven maRlaobis , dablobis da gardamaval Waobis torfebs. maRlobis torfis SeqmnaSi monawileobs umTavresad xavSi sfagniumi da iseTi mcenareebi rogoricaa: StoSi, vlagaliSa, miwa-mayvala, namgala, naxvi da sxva. es torfi gamoirCeva dabali daSlis xarisxiT, maRali mJavianobiT da sakvebi elementebis mcire SemcvelobiT. masSi pH maCvenebeli 3-4,5 farglebSia. organuli nivTierebis Semcveloba 95,1 % aRwevs, nacris 4,9 %, azotis 1,0 %, fosforis 0,1 %, kaliumis 0,2 % kalciumis 0,4 %.

dablobis anu mdelos torfi warmoiqmneba mdelos mcenareebisagan, rogoricaa: Calam- kalami, Svita, isli, Wili, laqaSi da sxva. mas axasiaTebs nacris elementebis maRali Semcveloba, dabali mJavianoba da damakmayofilebeli daSlis xarisxi. dablobis torfis pH maCvenebeli 5-7 farglebSia. organuli nivTierebis Semcveloba 87,1 %, nacaris 12,9 %, azotis 2,8 %, fosforis 0,4 %, kaliumis 0,1 % kalciumis 2,0% Seadgens. Tu nacris Semcveloba torfSi aRemateba 12%, aseT torfebi maRalnacrians miekuTvnebian. maRali nacrianobiT gamoirCevian dablobis torfebi.
gardamavali torfis warmoqmnaSi monawileobs, rogorc maRlobis Waobis mcenareebi ( xavsebi) ise dablobis mcenareebi. es torfi xasiaTdeba mJave an sustmJave ares reaqciiT, mcire nacrianobiT,YumniSvnelo daSlis

xarisxiT da sakvebi elementebis maRali SemcvelobiT. am torfis pH maCvenebeli 4-6 farglebSia. organuli nivTierebis Semcveloba 90,0%, nacaris 5-6 %, azotis 1,0-2,3 %, fosforis 0,1- 0,2 %, kaliumis 0,1 % kalciumis 0,5-2,5 %- is.

torfs romelic Seicavs 5-25 % humificirebul nivTierebas sustad daSlils uwodeben; 25-40 % - saSualod DdaSlils, 40 % mets- daSlil torfs. torfs sasuqad iyeneben mxolod maSin roca misi daSlis xarisxi 40-50 %, nacrianoba 10%, pH marilis gamonawurSi 5,5 metia. saqarTvelos torfebs axasiaTebT Zalze dabali daSlis xarisxi da mJave ares reaqcia, amitom mas sasuqad ar iyeneben. is warmatebiT gamoiyeneba safenad mecxoveleobis fermebSi, torfneSompaliani qoTnebis dasamzadeblad da niadagis dasamulCad.

torfis daSlis xarisxis gasadideblad misgan amzadeben torfis sasuqebs da torfkompostebs, risTvisac mas umateben organul da mineralur nivTierebebs.

torfis sasuqi ewodeba iseT organil sasuqs, romelSidac torfis raodenoba Tanabaria, an naklebia dasakomposteblad mimatebul nivTierebaze: arCeven torf-nakelis, torffekalis da sxva torfis sasuqebs.

torfis komposti ewodeba iseT organul sasuqs, romelSidac torfi raodenobrivad Warbobs, masze dasakomposteblad mimatebul organul da mineralur nivTierebebs. arCeven: torf-nakelis, torf wunwuxis, torf-fekalis, torf-kiris, torf-fosforitis fqvilis, torf-nacris, torf-fosforitis fqvil wunwuxian, torf-kir-wunwuxian da sxva kompostebs. torfis dakompostebis mizania masSi arsebuli sakvebi elementebis mcenarisaTvis SesaTvisebel formasi gadayvana da sakvebi elementebis danakargebis Tavidan acileba. 

torf-nakelis kompostis dasamzadeblad gamoiyeneba yvela saxis torfi. masSi nakelsa da torfs Soris Sefardeba aris 1:3. dasakompostebel moedanze pirvelad  awyoben 50 sm simaRlisa da 4-5 m 

siganis torfis fenas da imisaTvis rom damatebulma wunwuxma ar gaJonos zemodan amateben nakelis fenas da ase Semdeg awyoben torfisa da nakelis fenebs 1,5 -2 m simaRlemde. sigrZe SeiZleba nebismieri iyos. komposti mzad aris 2-3 TveSi, maSin roca masSi arsebuli namja miiRebs muq mura Seferilobas da masa fxvieri gaxdeba.
torf-wunwuxis komposti mzaddeba sanakeleSi. amisaTvis awyoben torfis 50 sm fenebs da TandaTan asveleben wunwuxiT. Stabelis mTlianma

simaRlemDunda Seadginos 1,5-2,0 m, siganem 4 m. sigrZe nebismieria. yovel tona torfze emateba 0,1-1,0 t wunWuxi. komposti mwifdeba 2-3 TveSi.

torf-fekalis komposti  saukeTeso organuli sasuqia, mas amzadeben betonis Zirian moedanze. amisaTvis jer Slian torfis 1,5-2,0 m simaRlisa da 4 m siganis fenas, sigrZe nebismieria. SuaSi ukeTeben CaRrmavebas da Sig specialuri manqaniT asxamen fekalis masas da zemodan faraven torfiT. yovel tona torfze iReben 0,5 t fekalur masas. erTi Tvis Semdeg kargad aureven buldozeriT. komposti mzad aris 2-3 TveSi. 
torf-kiris komposti. es komposti mzaddeba mJave torfebisagan, romelsac emeteba kiri 0,8 hidrolizuri mJavianobis eqvivalenturi raodenobiT. miaxloebiT 20 t torfze amateben 0,5-1,0 t kirs. komposti mzadaa 3-4 TveSi.
torf-fosforitis fqvilis  komposti. am kompostis momzadebis mizania fosforitis fqvilis xsnadobis gadideba da torfis mJavianobis

Semcireba. mis mosamzadeblad torfs Slian 25-30 sm simaRlis da 4-5 m siganis fenad da yovel tona torfze umateben 1-30 kg fosforitis fqvils, kargad aureven da tkepnian. Semdeg amave wesiT amzadeben meore fenas da a.S sanam grovis simaRle ar miaRwevs 1,5-2,0 m. dakompostebis daCqarebisaTvis umateben wunwuxs. komposti mwifdeba 4-6 TveSi

mwvane sasuqebi

mwvane sasuqebi aris nedli mcenareuli masa, romelic ixvneba niadagSi organuli nivTierebiT da azotiT mis gasamdidreblad. maT uwodeben agreTve sideratebs. mwvane sasuqad upiratesad gamoiyeneba parkosani mcenareebi, romelTac gaaCnia atmosfetuli azotis fiqsaciis unari. MmaT fesvebze mcxovrebi koJris baqteriebi iTviseben atmosferos molekulur azots da agroveben niadagSi.

mwvane sauqebi ise rogorc sxva organuli sasuqebi mravalmxriv dadebiT gavlenas axdenen niadagis Tvisebebze da kulturaTa mosavlianobaze: 

1. amdidreben niadags organuli nivTierebebiT, naxSirorJangiT da azotiT. maT erT ha-ze SeuZliaT 120-300 kg azotis dagroveba.

2. aumjobeseben niadagis fizikur, qimiur, fiziko-qimiur da biologiur Tvisebebs, aZliereben mikrobiologiur procesebs.

3. Zneladxsnadi SenaerTebidan iTviseben sakveb elementebs da gadahyavT isini mcenarisaTvis advilad SesaTvisebel formaSi. iTviseben mcenareTa mier gamouyenebel nitratebs da amiT Tavidan gvacileben CarecxviT danakargebs.

4. sideratebi fesvTa sistemas inviTareben nidagis Rrma fenebSi, afxviereben mas da iqedan sakvebi elementebi amoaqvs niadagis zeda fenebSi.

5.  sideratebis Mmlavri fesvTa sistemiT da niadagze ganrTxmuli mwvane masiT mcirdeba wylismieri da qarismieri erozis procesebi.

6. sideratebi axSoben sarevela mcenareebs, zrdian mineraluri da organuli sasuqebis efeqturobas.

7. mulCad gamoyenebisas aumjobeseben niadagis tenianobasa da temperaturul reJims

8. adideben citrusovani kulturebis zamTargamZleobas , radgan konkurencias uweven maT kvebaSi.

9. amcireben niadagis mJavianobas da moZravi aluminis raodenobas. adideben buferobas, StanTqmis tevadobas, tentevadobas, wyalgamtarobas. aumjobeseben niadagis struqturas.

10. mwvane sasuqebiT Setanili azotis danakargebi TiTqmis gamoricxulia.


arCeven mwvane sasuqebis oTx ZiriTad formas: damoukidebel, Sualedur, sacelav da aqtivis formas.

I. mwvane sasuqebis damoukidebeli forma mindors ikavebs mTeli savegetacio periodis ganmavlobaSi. is ZiriTadad gamoiyeneba erozirebul da dabali nayofierebis niadagebze. am mizniT erTwliani sideratebidan gamoiyeneba: barda, cercvela, Citifexa, soia, culispira da sxva. mravalwliani sideratebidan xanWkola, kurdRlisfrCxila, ionja, TeTri da wiTeli samyura.

II. Sualeduri forma SeiZleba iyos : a) nawverali, romelic iTeseba marcvleuli kulturebis aRebis Semdeg da b) SeTesili- romelic iTeseba ZiriTadi kulturebis safaris qveS, xorblis, Tambaqos, bostneuli da baRCeuli kulturebis qveS. ( barda, cercvela, culispira, Citifexa, TeTri, yviTeli da lurji xanWkola).

III. sacelavi formis dros sideratebi iTeseba sxva nakveTze, mocelili mwvane masa gasanoyiereblad SeaqvT ama Tu im kulturisaTvis gankuTvnil nakveTze.

IV. aqtivis anu sacelavi formis dros pirveli ganaTibi gamoiyeneba pirutyvis sakvebad an mulCad,  xolo Semdgomi wamonazardi da fesvTa sistema mwvane sasuqad Caixvneba niadagSi.

TiTeuli kulturis qveS unda SeirCes mwvane sasuqebis iseTi forma da daiTesos iseT periodSi, rom man konkurencia  ar gauwios ZiriTad kulturas sakvebi elementebis intensiuri moTxovnilebis periodSi.

mwvane sasuqebis efeqturoba damokidebulia: 1)  mwvane masis mosavalze. rac metia mosavali miT metia sasuqisgan miRebuli efeqti. 

2) Caxvnis droze- Tu niadagSi azotis moZravi SenaerTebis Semcveloba mcirea, is  adre unda Caixvnas, raTa man moaswros gaxrwna da masSi arsebuli sakvebi elementebi gadavides SesaTvisebel formaSi. 

3) sideratebis gaxrwnis siCqareze, rac damokidebulia maTi Caxvnis siRrmeze, asakze, niadagis meqanikur  Sedgenilobaze da tenis Semcvelobaze. rac ufro Rrmad Caixvneba mwvane sasuqi , rac ufro xnieria mcenare da mZime meqanikuri Sedgenilobisaa niadagi miT nela iSleba is da piriqiT. sideratebis daSlis dasaCqareblad SeaqvT nakeli, romelic niadags amdidrebs mikrofloriT.

baqteriuli sasuqebi

niadagebze romlebzedac adre sideratebi ar iTeseboda parkosani mcenareebi koJris baqteriebi kargad ver viTardeba, amitom saWiroa specialurad momzadebuli baqteriuli sasuqebis gamoyeneba, rogoricaa: nitragini, azotobaqterini, fosfobaqterini da baqteriuli sasuqi ,,amb’’

nitragini. nitragins amzadeben qarxnuli wesiT specialur laboratoriebSi da meurneobaSi – adgilobrivi nitragini.

qarxnuli nitragini SeaqvT TeslTan erTad. amisaTvis 10 kg  wvril da 20 kg msxvil Tesls Seasveleben nitraginisa da wylis nareviT; masSi amateben agreTve 25-50 g molibdens da imave dRes Tesaven Tesls. erTi  ha-TvisHsaTesle masalis damuSavebisaTvis sakmarisia 500 g nitragini, romelic gamoyenebamde inaxeba mSral SenobaSi 0-100 temperaturaze  9 Tve.

adgilobrivi nitragini mzaddeba meurneobaSi im parkosanTa fesvebisagan an koJrebisagan, romlisTvisac unda gamoiyenon is. amisaTvis arCeven, msxvil koJrian fesvebs, recxaven aSroben 20-250 temperaaturaze, aqucmaceben, crian 1 mm sacerSi. erTwliani parkosnebisaTvis iyenebn 100-200 g aseT fxvnils. mravalwlianebisaTvis 200-300 g.


koJris baqteriebisaTvis optimaluri ares reaqcia aris 6,8-7,2. mJave ares reaqciis pirobebSi isini mokirianebis gareSe sustad viTardebian. iCagrebian tenis simciris an siWarbis dros- Jangbadis naklebobisa da cudi aeraciis gamo. maT ganviTarebaze gavlenas axdens niadagis struqtura,

ganaTebis pirobebi, agroteqnikis done. koJris baqteriebi maRal moTxovnilebas ayeneben fosforkaliumian da molibdenian sasuqebze.

azotbaqterini 1 ha-ze agrovebs 30-40 kg azots. zogjer is niadagSi saerTod ar moipoveba, amitom qarxnuli wesiT mas amravleben specialur sakveb areze da Semdeg ureven niadagSi an torfSi, ramdenime dRiT aTavseben Tbil SenobaSi, manam sanam  mis erT g-Si azotbaqterinis raodenoba ar miaRwevs 40-50 milions. erTi ha niadagi unda Seicavdes 120 milion baqterias.

adgilobrivi wesiT momzadebisas iReben 1 kg niadags, 10 g Saqars, 200-300 g stafilis, 1 g superfosfats da 10 g kirs da maTSi ureveen qarxnuli wesiT momzadebuli azotbaqterinis sufTa kulturas da inaxaven Tbil SenobaSi.

azotbaqterini teqnikuri kulturebis qveS SeaqvT 3 kg/ha, kartofilis qveS 6 kg/ha. Teslis Tesviswina damuSavebisaTvis saWiroa 3 kg azotbaqterini 1 ha saTesle normisaTvis. Tesls winaswar asveleben  1 l wyliT da zemodan moayrian azotbaqterins.

fosfobaqterini niadagis organuli da mineraluri fosforis damSleli baqteriebia, romelTa raodenoba xelsayrel pirobrbSi 3-9 tonas aRwevs ha-ze, rac Zalze iSviaTia . amitom iyeneben qarxnuli wesiT damzadebul preparats.  amisaTvis 250 g fosfobaqterins umateben 2-3 l wyals, ayeneben Tbil SenobaSi baqteriebis aqtiur formaSi gadasayvanad da Semdeg amuSaveben 1 ha-Tvis saWiro Tesls.

baqteriuli sasuqis ,,amb’’ SemadgenlobaSi Sedis amonifikatorebi, nitrifikatorebi, denitrifikatorebi, celulozas da fosforis SenaerTebis damSleli baqteriebi. meurneobaSi miRebul preparats ureven 250 g kargad gaxrwnil da kiriT ganeitralebul torfs, Seasveleben saWiroebisamebr wyliT da sami kviris Semdeg SeaqvT 1 ha-ze.

fekaluri sasuqebi


fekaluri sasuqi warmoadgens adamianis myari da Txevadi gamonayofis narevs. misi Sedgeniloba damokidebulia miRebuli sakvebis xarisxsze da raodenobaze, dagrovebis, Senaxvis da damzadebis pirobebze. fekalur sasuqSi bevr sxva sasuqze metia sakvebi elementebis gansakuTrebiT azotis semcveloba, rac ganpirobebulia imiT, rom adamianis mier miRebuli produqtebi ufro mdidaria sakvebi elementebiT vidre pirutyvis sakvebi. Camonadeni wylebis fekaluri naleqi Seicavs 0,5-0,8 % azots, 0,2-0,4 % fosfors, 0,2-0,3 % kaliums. misi pH maCvenebeli 6,5-6,9 farglebSia, nacrianoba 60-70 %-is.. mikroelementebidan manganumi Sedis 500-2000, spilenZi 1000-5000, TuTia 1200-6000, tyvia 180-400, kadmiumi 100-200, nikeli 140-400, vercxlis wyali 2-5 mg/kg.


fekalebidan wylis mocilebis Semdeg darCenili naleqis gamoSrobas da gauvneblobas  awarmoeben Termuli gamoSrobiT 70-1000 temperaturaze specialur RumelebSi da meTanuri duRiliT specialur auzebSi anu meTantenkebSi, sadac gamoyofili meTani gamoiyeneba naleqis gasaSrobad. gamoSrobis Semdeg miiReba 15 % tenianobis mqone kargi fizikuri Tvisebebis, bnevadi gauvneblebuli masa, romelsac pudrats uwodeben. is Tavisufalia buzis, Roris soliteris da askaridas 

kvercxebisagan da usporo mikroorganizmebisagan.  Seicavs 70 % organul nivTierebas, 30 % nacars, 2 % azots, 4 % fosfors da 2 % kaliums.


fekaluri masis Termulad gamoSrobas Tan axlavs didi raodenobiT amiakis danakargi, mis Sesamcireblad fekals umateben 8-10 % torfis fxvnils an 3-5 % superfosfats.


 Tu fekalebis Termulad damuSavebis saSvaleba ar aris maSin misi gauvneblobisaTvis  aucilebelia dakomposteba naxerxTan, an samrewvelo anarCenebTan. Termulad gamomSrali pudrati mzralad xvnios win gamoiyeneba 2-3 t raodenobiT. Setanis pirvel wels fekaluri sasuqidan mcenare iyenebs 50-60% azots, 30-40 % fosfors da 60-70 % kaliums. kompostebi dabali nayofierebis niadagebze Seitaneba 10-15 t/ha-ze, gakulturebul niadagebze 5-10 t/ha.  fekaligan damzadebuli kompostebi qloris  maRali Semcvelobis gamo am elementisadmi maRalmgrZnobiare kulturebis kartofilis, Tambaqos da sxvaTa qveS nakleb efeqturia.


fekalebSi organuli nivTierebebisa da sakvebi elementebis didi raodenobiT arseboba gansazRvravs mis organul sasuqad gamoyenebas. magram imis gamo, rom maTSi arsebuli mZime metelebi, toqsikuri SenaerTebi, mavne mikroflora da parazitebi Zlier abinZureben garemos, Zalian mcire raodenobiT gamoiyenebian sasuqad. garemos dabinZurebis Tavidan asacileblad fekaluri sasuqebi da kompostebi umjobesia Setanili iqnes vake adgilebSi, romlebic ar eqvemdebarebian wylis mier erozias da sadac gruntis wylebis dgomis simaRle ar aRemateba 40 sm –s. sarwyav mindvebze gamoyenebisas magistralur arxamde datovebuli unda iqnes 30 metriani damcavi zoli.



frinvelis nakeli

frinvelis nakeli Zvirfasi koncentrirebuli da swrafmomqmedi sasuqia. misi Sedgeniloba damokidebulia: frinvelis asakze, Senaxvis pirobebze, sakvebis raodenobaze da xarisxsze. saSualod erTi wlis
ganmavlobaSi TviTeuli fraTa qaTami iZleva 6-7 kg, ixvi 7-8 kg, bati 10-12 kg nakels.

sakvebi elementebis Semcveloba frinvelis nakelSi mcenarisaTvis SesaTvisebel formaSia da Zlier meryeobs micemuli sakvebis Sedgenilobis mixedviT. qaTmis nakeli Seicavs 56 % wyals, 2,2 % azots, 1,8 % fosfors, 1,1 % kaliums, 2,4 % kalciums da 0,7 % magniums. sxva saxeobis frinvelis nakelSi sakvebi elementebis Semcveleoba TiTqmis 1,5 -2 jer naklebia qaTamTan SedarebiT. makroelementebs garda frinvelis naleli Seicavs mikroelementebs. 100kg mSrali frinvelis nakeli Seicavs 15-38 g manganums, 12-39 g TuTias, 1012 g kobalts da 25 g spilenZs.


frinvelis nakelis 90% modis qaTmis nakelze, romelSic azoti Sedis SardmJavas formaSi. Senaxvis procesSi TandaTan gardaiqmneba Sardovanad, Semdeg naxSirmJava amoniumad, romelic advilad iSleba, naxSirorJangad, amiakad da wylad, rac apirobebs amiakis didi raodenobiT danakargs. mis Sesamcireblad Senaxvis procesSi frinvelis nakelis yovel 25-30 sm fenas amateben 7-10 kg superfosfats an 20-40 % kargad daqucmacebul torfs.


mSrali frinvelis nakelidan sasuqis dasamzadeblad awarmoeben mis  Termul gamoSrobas a 600-8000 C temperaturaze. gamoSrobisas nakelis masa samjer mcirdeba. amdenjerme izrdeba sakvebi elementebis Semcveloba. is Seicavs 5 % azots, 4 % fosfors da 2-3 % kaliums.


garda sasuqisa frinvelis nakelisagan amzadeben kompostebs misi torfTan, naxerxTan, superfosfatTan da msxvilfexa rqosani pirutyvis nakelTan dakompostebiT. kompostis dasamzadeblad torfis or wilze emateba erTi wili frinvelis nakeli. torfis damatebiT 10 % mcirdeba azotis danakargebi. naxerxis erT wilze emeteba sami wili frinvelis nakeli. naxerxis damatebiT adgili aqvs azotis danakargis MmTlianad aRkveTas, magram didi xnis Senaxvisas mainc aqvs adgili danakargs. frinvelis nakelisa da msxvilfexa rqosani pirutyvis nakeli mzaddeba 3:2 SefardebiT.


frinvelis nakeli maRalkoncentruli azotfosforiani sasuqia. amotom Setanisas saWiroa Tanabrad iqnes ganawilebuli nakveTze da imdResve iqnes CakeTebuli niadagSi. misi Sesatani norma ZiriTad ganoyierebaSi marcvleuli kulturebisaTvis 2-5 tonas Seadgens, kartofilisaTvis 2-4, simindisaTvis 6-10, sakvebi Zirxvenebisa da bostneuli kulturebisaTvis 5-8 tonas.  is gamoiyeneba agreTve damatebiT gamokvebaSi, sadac misi norma Seadgens 0,4-0,5 t/ha.

mdinaris Slami

mdinaris Slami niadagis wvrili nawilakebisa da mcenareuli  da cxoveluri warmoSobis organul da  mineralur nivTierebaTa narevs warmoadgens,romlebic didi raodenobiT grovdebian mdinareebis SesarTavebTan da wyalsacavebSi, riTac isini kargaven sameurneo mniSvnelobas. maTi gawmendiT soflis meurneobisaTvis SeiZleba damzaddes organuli nivTierebebiTa da kiriT mdidari sasuqi   romelSidac sakveb nivTierebaTa Semcveloba did farglebSi meryeobs. masSi Sedis 0,17—2,14 % azoti,  0,12-0,52 % fosfori da 0,13-0,64 % kaliumi. 

 mdinaris Slamis erTi kg masa Seicavs agreTve 200-1000 mg manganums, 10-400 mg TuTias, 10-200mg bors, 2-60 mg spilenZs, 2-20 mg molibdens da 2-15 mg 

kobalts. imis da mixedviT Tu ra Sedgenilobis  qanebze moedineba mdinare SlamSi SeiZleba sakmaod maRali iyos kiris Semcveloba. ase magaliTad 
cxeniswylis Slami iseTi raodenobiT Seicavs kalciumis karbonatebs, rom wulukiZis raionSi gamoyenebisas 11,9 c zrdis simindis mosavals.

mdinaris Slamisagan sasuqis mosamzademlad mas amoRebis Semdeg pirvel wels wylis mosacileblad aTavseben saleqarebSi. meore wels mas aqucmaceben, aSroben da iyeneben sasuqad.

saSualo Sedgenilobis mdinaris Slamis doza marcvleuli kulturebisaTvis Seadgens 30-50 tonas, bostneulisaTvis 60-100 t ha-ze. Tu Slami Seicavs didi raodenobiT neSompalas misi doza saTanadod unda Semcirde da piriqiT. miuxedavad imisa, rom mdinaris Slami kargi da iaffasiani sasuqia, is xSirad Zlier aris dabinZurebuli mZime metal;ebiT da sxva toqsikuri SenaerTebiT amitom maTi gamoyenebisas didi sifrTxilea saWiro.

qalaqis nagavis da sameurneo da samrewvelo anarCenebis sasuqad gamoyeneba

nagavi warmoadgens sayofacxovrebo- sameurneo da samrewvelo anarCenebs, romlebic mineralur da organil formaSi Seicaven didi raodenobiT mcenarisaTvis aucilebel makro da mikroelementebs. qalaqis nagavs miekuTvneba samzareulos anarCeni, naxerxi, qaRaldi, Cvari, talaxi, mtveri, nacari, Rvinis, spirtis, badagis, saxameblis, kofeinis, zeTsaxdeli, Tambaqos, sasaklaos, matylis, abreSumis warmoebis, Tevzis mrewvelobis anarCenebi da sxva.

qalaq TbilisSi yovelwliurad grovdeba 300 000 tonaze meti nagavi. erT sul mosaxleze misi gamosavali 0,3 tonas Seadgens. misi pH maCvenebeli 7,0. mSral nivTierebaze gadaangariSebiT Seicavs 64,38% organul nivTierebas, 35,62 % mineralur nivTierebas, 0,47 % azots, 0,56% fosfors da 0,62 % kaliums. 

qalaqis nagavi  sakvebi elementebis Semcvelobisa da sasuqebrivi Tvisebebis mixedviT nakels uaxlovdeba. misi daSlis siswrafe damokidebulia masSi Semavali komponentebis Sefardebaze. swrafi daSlis unari axasiaTebT samzareulos anarCenebs da mtvers, romlebic kompostirebis gareSe gamoiyenebian sasuqad. naxerxi, Cvari, qaRaldi da sxva anarCenebi nela ixrwneba, amitom misi sasuqad gamoyenebisaTvis saWiroa dakomposteba, romelic saSvalebas iZleva umokles vadaSi miviRoT organuli sasuqebi, mcenarisaTvis saWiro sakvebi elementebis maRali SemcvelobiT.

garda sakvebi elementebisa aRniSnuli kompostebi xSirad  Seicaven, mTel rig mZime metalebsa da toqsikur SenaerTebs, romelTagan gansakuTrebiT saSiSia kadmiumi, vercxliswyali da tyvia, romelTac gaaCniaT adamianis organizmSi dagrovebis unari. garda am sami mZime metalisa samrewvelo anarCenebis komportebiT niadagSi SeiZleba moxvdes kobaltis, qromis, nikelis, TuTiis, spilenZis Warbi raodenoba, rac SesaZlebelia momwamvleli aRmoCndes mcenarisaTvis da adamianisaTvis. amitom maTi gamoyenebisas saWiroa gaTvalisWinebuli iqnes mZime metalebis Semcveloba da mis mixedviT moxdes Sesatani normebis leglamentireba.

mebostneobaSi qalaqis nagavi gamoiyeneba biosaTbobaT saTburSi, sadac warmoebs misi wva da erTgvarovan, fxvier da kargad daSlil organul sasuqad gardaqmna, romelic SemdgomSi gamoiyeneba yvela kulturis gasanoyiereblad.

qalaqis dauSleli daukompostebeli nagavi sagazafxulo kulturebis gasanoyiereblad ZiriTad ganoyierebaSi SeaqvT SemodgomiT mzralad xvnis win. misi norma sxvadasxva kulturebis gasanoyiereblad iseTivea, rogoric nakelis 20-60 t/ha. kompostirebuli anu saTburidan da kvalsaTburidan amoRebuli nagvis sasuqis norma 15-20 tonas Seadgen  ha-ze.

Tavi IX

sasuqebis gamoyenebis sistema
sasuqebis gamoyenebis sistemis miznebi da amocanebi.

sasuqebis gamoyenebis sistema aris meurneobaSi mineraluri da organuli sasuqebis racionalurad gamoyenebis organizaciul-sameurneo, agroqimiur  da agroteqnikur RonisZiebaTa kompleqsi, romelic mimarTulia sasuqebis gamoyenebis wliuri da kalendaruli gegmis Sesrulebisaken. am gegmebSi mocemulia sasoflo-sameurneo kulturebis qveS Sesatani sasuqebis formebi, normebi, dozebi, Setanis vadebi da wesebi. isini dgeba mcenaris biologiuri Taviseburebis, dagegmili mosavlis donis, niadagur klimaturi pirobebis, sasuqebis Semdgomqmedebis, TiToeuli mindvris Taviseburebebis, TeslbrunvaSi sakvebi elementebis balansis, sasuqebis mosavlis xarisxze  da niadagis nayofierebaze moqmedebis xasiaTis gaTvaliswinebiT.

 sasuqebis gamoyenebis sistema dgeba rogorc Ria ise daxuruli gruntisaTvis. mis ZiriTad amocanas Seadgens:

    1. maRali da xarisxiani mosavlis miReba.

    2. niadagis nayofierebis amaRleba.

 3. meurneobaSi dagrovili yvela gamanoyierebeli saSualebis racionaluri gamoyeneba

    4. gamoyenebuli sasuqebis efeqturobis gadideba.

    5. qimiuri saSualebebiT garemos gaWuWyianebis Tavidan acileba.

    6. meurneobis ekonomikuri maCveneblebis gaumjobeseba, Sromis nayofierebis gadideba da produqciis TviTRirebulebis Semcireba.

sasuqebis gamoyenebis sistema Sedgeba;

I. organizaciul-sameurneo RonisZiebaTa gegmisagan.

II. qimiuri melioraciis gegmisagan.

III. sasuqebis gamoyenebis gegmisagan.

sasuqebis gamoyenebis xerxebi, wesebi, vadebi da teqnika.

sasuqebis gamoyenebis sami xerxi arsebobs: I ZiriTadi ganoyiereba (Tesvamde, dargvamde), II Tesvis, an rgvis dros ganoyiereba III gamokveba.

sasuqebis Setanis wesebia: I sasuqebis mTel farTobze mobneva, II adgilobrivi, anu budnaSi Setana; III lokaluri - mwkrivSi Setana viwro zolebad. IV fesvgareSe gamokveba – miwiszeda nawilebze Sefrqveva, Sesxureba.

I. ZiriTadi ganoyiereba.  ZiriTadi ganoyierebis, anu Tesvamde ganoyierebis daniSnulebaa uzrunvelyos mcenaris moTxovnileba sakveb elementebze mTeli savegetacio periodis ganmavlobaSi, gaadidos niadagis nayofiereba, gaaumjobesos misi fizikuri, fiziko-qimiuri da biologiuri Tvisebebi. ZiriTad ganoyierebas awarmoeben SemodgomiT, an adre gazafxulze, rac damokidebulia niadagur-klimatur pirobebze da sasuqebis Tvisebebze.

Tesvamde sasuqebi SeaqvT mobneviT, an lokalurad niadagis zedapirze da Semdgom xdeba niadagSi CakeTeba. am dros Seitaneba: kiri, organuli sasuqebi, fosforiani da kaliumiani sasuqebi.

II. Tesvis an rgvis dros ganoyiereba. Tesvis an rgvis dros ganoyierebis daniSnulebaa axalgazrda mcenaris sakvebi elementebiT uzrunvelyofa aRmocenebidan fesvis ganviTarebamde. am periodSi isini cudad iyeneben ZiriTadi ganoyierebisas Setanil sasuqebs da xSirad iCagrebian maTi deficitis gamo.

Tesvis an rgvis dros sasuqi SeaqvT TeslTan erTad mwkrivSi an budnaSi an lentiseburad – Teslidan odnav daSorebiT – mcenaris moTxovnilebis mixedviT. Tesvis dros ganoyierebaSi pirveli adgili ukavia fosfors, vinaidan aRmocenebidan ori kviris Semdeg kulturul mcenareebs xSirad aReniSnebaT kritikuli periodi, rac gamowveulia fosforis deficitiT. fosfors ar Camouvardeba azoti, kaliumi ki efeqts iSviaTad iZleva.

Tesvis dros gamoyenebuli unda iqnas wyalxsnadi sasuqebi, SedarebiT dabali normiT 5-20kg/ha, vinaidan axalgazrda mcenareebi ver itanen xsnaris maRal koncentracias. Tesvis dros Setanisas fosforis gamoyenebis koeficienti 40-60%, mobneviT Setanisas – 5-25%.

Tesvis dros Seitaneba martivi da ormagi superfosfati, amofosi, nitrofosi, diamofosi, nitrofosi. martivi sasuqebis narevis gamoyeneba ararekomendirebulia, vinaidan maTi SereviT warmoiqmneba mwebavi masa, romelic araTanabrad nawildeba. 

III. gamokveba. gamokvebis anu savegetacio periodSi ganoyierebis mizania mcenaris uzrunvelyofa sakvebi elementebiT maTdami maqsimaluri moTxovnilebis periodSi. es periodi xorblisaTvis iwyeba aRerebidan daTavTavebamde, simindisaTvis – intensiuri zrdis periodSi, xexilisaTvis – gamonaskvis Semdeg.

arCeven gamokvebis or saxes: niadagidan da fesvgareSe gamokvebas. azotiani sasuqiT gamokvebas awarmoeben xorblis qveS adre gazafxulze, simindis qveS – rigTaSorisebis pirveli da meore damuSavebisas, Saqris Warxlis SemTxvevaSi – gamoxSirvis Semdeg, katofilis – aRmonacenis gamoCenidan 10-15 dRis Semdeg. aq SeaqvT azotis normis 40-60%. fosfor-kaliumiani sasuqebis da nakelis gamokvebaSi Setana nakleb efeqturia.

fesvgareSe gamokvebas awarmoeben mineraluri da mikrosasuqebis dabalprocentuli xsnarebiT savegetacio periodSi mcenaris foTlebze 

SesxurebiT. am mizniT iyeneben boris mJavas 0,01-0,03%, manganumis sulfatis 0,05-0,11%-s, molibdenmJava amoniumis 0,02-0,03%-s, TuTiis sulfatis 0,02-0,05%-s, Sardovanas 20%-s, superfosfatis 5%-s, kaliumis qloridis 3%-ian xsnarebs. xsnaris xarji Seadgens 600-800 lars.

fesvgareSe gamokvebas Semdegi upiratesoba gaaCnia:

1. sakvebi elementebi ar gadadis Zneladxsnad formaSi

2. is efeqts iZleva mSral zedapirze, mlaSe da civ niadagebze, sadac niadagSi Setana araefeqturia.

3. misi moqmedeba swrafia, sasuqebis raodenoba minimaluri.

fesvgareSe gamokveba damxmarea da warmoadgens fesvuri gamokvebis damatebas. misi efeqturoba damokidebulia:

1. qsovilSi xsnaris Sesvlis siswrafeze.

2. foTolze darCenili naleqis xelaxla gaxsnaze.

3. xsnaris koncentraciaze da reaqciaze

rac ufro nela Sreba xsnari, miT metia efeqti, amitom Sesxureba jobia saRamos saaTebSi. rac ufro meti bageebia foTlis zedapirze, miT metia efeqti. 

agroqimiuri kartogramebisa da sasuqebis gamoyenebis rekomendaciebis roli sasuqebis racionaluri gamoyenebis saqmeSi.

agroqimiuri kartogramebi da sasuqebis gamoyenebis rekomendaciebi miwis kadastris erT-erTi ganuyofeli nawilia, romlebSidac asaxulia niadagis agroqimiuri gamokvlevis Sedegebi. maTi Sedgenis  ZiriTadi amocanaa:

 1. niadagSi mcenarisaTvis SesaTvisebeli calkeuli sakvebi elementebisa Semcvelobisa da calkeuli kulturebis uzrunvelyofis xarisxis dadgena.  

 2. calkeuli kulturisaTvis optimaluri ares reaqciis dadgena.

 
3. sasuqebis saTanado formebis normebis da Setanis vadebis SerCeva da gamoyeneba.

    agroqimiuri kartograma saSvalebas iZleva sasuqebi Setanili iqnes diferencirebulad, niadagSi sakvebi elementebis moZravi formebis Semcvelobis gaTvaliswinebiT. rac Tavidan gvacilebs zedmet danaxarjebs romelsac adgili aqvs niadagSi maTi Warbi raodenobiT

Setanisas. is saSvalebas iZleva davzogoT sakmaod didi raodenobiT sasuqi da misi gamonTavisuflebuli raodenoba SevitanoT im kulturebis qveS, romelTa mimarT maTi gamoyeneba ar iyo dagegmili.

agroqimiuri kartograma dgeba mcenarisaTvis SesaTvisebeli fosforis, kaliumis, mikroelementebis Semcveobaze, niadagis ares reaqciaze, dabinZurebaze da damlaSebaze.    kartogramis Sesadgenad niadagis nimuSebSi Catarebuli analizis Sedegebi jgufdeba klasebad (ix. cxrili 6).   sakvebi elementebis SesaTvisebel formebze kartogramis Sesadgenad miwaTsargeblobis gegmaze Tavdapirvelad mricxvelSi iwereba elementaruli nakveTis nomeri, xolo mniSvnelSi moZravi fosforisa da gacvliTi kaliumis klasi ( 155 ).





    II-III                                                                                                                              

sasuqebis gamoyenebis rekomendaciebis Sedgenas win uswrebs agroqimiuri narkvevis Sedgena, romelSic mocemulia saerTo cnobebi fermeruli meurneobis Sesaxeb, misi niadagur-klimaturi pirobebis da 

niadagwarmomqmneli qanebis daxasiaTeba, ukanaskneli sami wlis ganmavlobaSi ZiriTadi sasoflo sameurneo kulturebis mosavlianoba, niadagebis gakulturebis done da yvela elementaruli nakveTis agroqimiuri maCveneblebi.

agroqimiuri narkvevis safuZvelze dgeba sasuqebis gamoyenebis rekomendaciebi, romelSidac gansazRvrulia fermeruli meurneobis sasuqebze moTxovnileba uaxloesi 5 wlis ganmavlobaSi. masSi motanilia agreTve organuli da mineraluri sasuqebis Setanisa da mokirianebisa da moTabaSirebis Catarebis gegmebi, calkeuli elementaruli nakveTebis  da kulturebis mixedviT azotis, fosforisa da kaliumis normebi da maTi Sesabamisi sasuqebis fizikuri wonebi.

sasuqebis normebis dadgena mindvris cdis monacemebis da

niadagSi sakvebi elementebis Semcvelobis mixedviT

saqarTvelos samecniero kvleviTi dawesebulebebis mier yvela regionSi Catarebuli mindvris cdebis Sedegebis ganzogadoebiT calkeuli kulturebis qveS dadgenilia sakvebi elementebis saorientacio normebi, romlebic calkeuli konkretuli regionisaTvis moiTxovs dazustebas. koreqtirebis gareSe maTi gamoyeneba arasasurvelia. (ix.cxrili 1).

   urwyavSi cxrilSi motaniliNnormebi unda Semcirdes 20-25%-iT. nakelis Setanisas 15-20%-iT.  sakvebi elementebis normebis sasuqebis fizikur wonaSi kg/ha-ze gadasayvanad norma mravldeba koeficientze: azotis amoniumis gvarjilaSi gadasayvanad: norma - 120×2,9=348. amoniumis sulfatSi 4,8; SardovanaSi  2,17; P2O5-is superfosfatSi gadasayvanad norma - 90×5,56=500. ormag superfosfatSi 2,17; K2O kaliumis qloridSi:  gadasayvanad norma - 90×1,13=117. kaliumis marilSi: 2,38.

 1. sakvebi elementebis normebi ZiriTadi sasoflo sameurneo kulturebis qveS

	jg
	kulturis dasaxeleba
	sakvebi elementebis gamotana kg/ha
	mosavali c/ha
	sakvebi elementis norma kg/ha
	a z o t i a n i 
s a s u q i
	nakeli
t/ha

	
	
	
	
	#
	P2O5
	K2O
	Tesvis an veget. win
	I gamokveba
	II gamokveba
	

	I
	Saqris Warxali
sakvebi Warxali
kartofili (germ. da hol.) 

Cai
citrusi
	    535
    455
    460
	300-600
300-600
300-600
20 mSrali
110
	120-180
120-180
120-180
200
200
	90-180
90-180
120-150
150
100
	150-250
100-200
120-200
120
120
	90-120
90-120
80-120
120
80
	15-30
15-30
40-60
80
60
	15-30
15-30
-
-
60
	40
40
40
50
50

	II
	saS. xorbali qeri Svria
simindi
kombosto
sufris Warxali
kartofili (adgil. jiSeb)
mzesumzira
venaxi
xexili
	    380

    390

    325  

    376 

    312

    408 
	25-50
30-60
600
500

   200-300
     20
     90
    120
	90-120
90-120
90-120
90-120
60-120
90-120
120
120
	60-90
60-90
60-90
90-120
60-90
60-90
90-120
90-120
	60-90
60-90
90-120
120-150
90-120
90-120
60-90
60-90
	40
40
50-60
55-75
40-90
60-80
60-80
60-80
	40
40
20-20
15-20
20-30
15-20
30-40yv. win
30-40
	40
40
20-30
20-25 
II gamok. aCoyebs
15-20
-
-
	40
40
40
40
40
40
30
30

	III
	pamidori
badrijani
wiwaka
stafilo
xaxvi
Tambaqo
saTib-saZovari
	    221

    262

    260


	400
300
200
400
400
30-40 mSr.
30c Tiva
	60-90
60-90
60-80
60-90
70-100
60-80
60-90
	60-90
60-90
60-90
60-90
90-120
80-100
60-90
	80-100
60-90
60-90
90-120
90-120
100-120
60-90
	35-55
45-55
35-45
25-45
50-70
40-50
30-45
	10-15
10-15
10-15
15-20
10-15
10-15
15-25
	15-20
15-20
15-20
20-25
10-15
10-15
15-20
	50
50
50
30
40
30
-

	IV
	kitri
sazamTro,nesvi
salaTa maRalmosavliani
	    160

    154

    153
	300

300

300
	45-60
45-60
45-60
	60-90
60-90
60-90
	30-40
45-60
60-75
	20-35
25-30
45
	10-15
15-20
ar Sedis
	15-20
-
15
	60
60
-

	V
	mwvanili
boloki
salaTa saS. dab. mosav.
	     94

     90

    110
	300

     300

     250
	30-50
15-30
30-45
	30-50
15-30
30-45
	30-40
30-60
45-60
	20-35
15-30
30-45
	10-15
-
-
	-
-
-
	-
-
-


        sasuqebis normebis koreqtirebisaTvis aucilebelia niadagSi sakvebi elementebis Semcvelobis codna. maTi raodenobis gasagebad gamosakvlevi niadagis saSualo nimuSebSi gansazRvruli unda iqnes ZiriTadi sakvebi elementebis Semcveloba. Semdeg miRebuli monacemebi jgufdeba me-2 cxrilSi motanili indeqsebis mixedviT eqvs klasad.

2. niadagebis dajgufeba sakvebi elementebis Semcvelobis mixedviT mg/100gr niadagSi

	niadagis

 klasi

(jgufi)
	sakvebi

elementis 

Semveloba
	    P2O5
	         K2O
	        N 

 Hhidrolizuri         

	
	
	maCi-

gini
	oniani
	maCi-

gini
	oniani
	tiurinisa da kono- da  kon novas meTodiT

	
	
	
	
	
	
	pH<5
	pH5-6
	pH >6

	   I

   II

   III

   IV

   V

   VI
	Zalze Raribi

Raribi

saSualo

gadidebuli

maRali

Zalze maRali
	 0-1.0

1,1-1,5

1,6-3,0

3,1-4,5

4,6-6,0

  >6,0
	  <8

 8-15

15-30

30-45

45-60

>60
	 <10

10-20

20-30

30-40

40-60

>60
	  <5

 5-10

10-15

15-20

20-25

 >25
	  <4

   5

  5-7

  7-10

 10-14

 >14
	  <3

   4

  4-6

  6-8

  8-12

  >12
	  <3

   4

  4-5

  5-7

  7-10

  >10



sakvebi elementebis dajgufebis Semdeg awarmoben MmaT koreqtirebas niadagSi Semcveleobis mixedviT. ( ix. cxrili 3.)

3. sakvebi elementebis normebis Sesworebis koeficientebi

	niadagSi sakvebi elem.

Semcveloba
	marcvlovnebi

balaxebi, 

saToxni kulturebi. 
	bostneuli 

kulturebi

	a z o t i a n i    s a s u q e b i

	P2O5

Zlieri Rarebi

Rarebi

saSualo

gadidebuli

maRali

Zlier maRali
	1,2

1,1

1

0,9

0,8

0,7
	1,2

1,1

1

0,9

0,8

	fosforiani da kalciumiani sasuqebi

	P2O5 da K2O

Zlieri Rarebi

Rarebi

saSualo

gadidebuli

maRali

Zalze maRali
	1,5

1,25

1

0,75

0,5

0,2
	1,5

1,25

1

0,75

0,5



fosforisa da kaliumis rekomendirebuli normebis koreqtireba xdeba maTi moZravi formebis Semcvelobis mixedviT, azotis normis koreqtirebas awarmoeben im elementis Semcvelobis mixedviT, romelic minimumSi imyofeba niadagSi. mZime meqanikuri Sedgenilobis niadagebSi fosforis Semcvelobis mixedviT, msubuq niadagebze – kaliumis raodenobis mixedviT. 
ZiriTadi sasoflo-sameurneo kulturebis kvebisa da ganoyierebis Taviseburebani .

marcvleuli kulturebis ganoyierebis sistema

saSemodgomo xorblis ganoyiereba


 saSemodgomo xorblis moTxovnileba kvebis pirobebis mimarT.
 

 saSemodgomo xorbali inviTarebs funja fesvTa sistemas, romelic gamoirCeva sakvebi elementebis SeTvisebis dabali unariT.  azotisadmi moTxovnilebis kritikuli periodi udgeba bartyobis fazaSi.  swored am periodSi SeimCneva niadagSi azotis moZravi SenaerTebis simcire.
xorbls normaluri ganviTarebisaTvis optimaluria neitraluri  an sustmJave ares reaqcia, 6-7 pH.. is cudad xarobs mJave, Waobian, torfian, damlaSebul, mZime Tixnar da Zlier gaewerebul niadagebze. 


 xorblis kulturisaTvis sakvebi elementebis simcirisa da siWarbis garegnuli simptomebi.

azoti. 
azotis simciris dros ferxdeba mcenaris miwiszeda organoebis da fesvTa sistemis zrda, bartyoba, reproduqciuli organoebis warmoqmna da marcvlis dapureba. mcenare inviTarebs mokle da wvril muxlTSorisebs, mcire zomis TavTavs. sagrZnoblad mcirdeba TavTunebisa da TavTunSi Casaxuli marcvlebis ricxvi. foTlebi mcire zomis da Ria mwvane Seferilobisaa. Zlieri deficitis SemTxvevaSi qlorofilis daSlis gamo qveda foTlebi mTlianad avaddeba qloroziT, iRebs yviTel an moyviTalo-mowiTalo Seferilobas da xmebian. 


azotiT Warbi kveba xels uwyobs xorblis mZlavri savegetacio masis warmoqmnas, mkveTrad amcirebs reproduqciuli organoebis Casaxvasa da ganviTarebas da marcvlis xvedriT wils. is inviTarebs grZel da naz Txeli ujredis kedlebis mqone  muq mwvaned Seferil foTlebsa da Reros, ris gamoc uxvnaleqian da qarian periodSi adgili aqvs yanis masiur Cawolas, rac iwvevs didi raodenobiT marcvlis Cacvenas.



fosfori.

fosforis simcire aferxebs xorblis yvela organos zrda- ganviTarebas, apirobebs dakninebas da mosavlis sagrZnob Semcirebas. qveda foTlebi Seferilia muq-mwvaned, an alisferad. ferxdeba an saerTod Cerdeba reproduqciuli organoebis warmoqmnis yvavilobis da mowifebis procesebi. mcenare inviTarebs patara zomis TavTavs, mcire raodenobiT  Seuvsebeli TavTunebiT. marcvalic Seuvsebelia, gazrdilia bJiri marcvlebis ricxvic, romlebic advilad eqvemdebarebian Cacvenas. Tu am elementis deficiti didxans gagrZelda foTlis ZarRvTSorisi qsovilebi iwyeben kvdomas da gamuqebas.   

   fosforiT Warbi kveba amcirebs savegetacio periodis xangrZlivobas, mwvane masisa da Sesabamisad sasaqonlo produqciis raodenobas. foTlebi naadrevad Wkneba da xmeba, mcenare adre amTavrebs vegetacias da marcvlis momwifebas


kaliumi. 
 misi simciris dros muxruWdeba ujredis dayofa, zrda da gaWimvaris gamoc araTanabrad izrdeba foTlis firfita, rac iwvevs mis danaoWebas.  SimSilis dros Zveli foTlis kideebis qsovilebi firfitis mTel garSemowerilobaze Tavdapirvelad yviTldebian, SemdgomSi iwyeben xmobas da zemoT amoxvevas „kideebis sidamwvre’’. izrdeba SemWknari foTlebis raodenoba, yovndeba yvavilebis ganviTareba, ferxdeba marcvlis momwifeba. mcirdeba epidermisis sisqe, ris gamoc adgili aqvs yanis masiur Cawolas.
kaliumis deficiti apirobebs bJiri marcvlebis warmoqmnas, amcirebs Teslis aRmocenebasa da sicocxlis unarianobas.

  kalciumi. am elementiT SimSilis dros zeda foTlebis ZarRvTSorisebi uferuldeba da firfitaze Cndeba Ria TeTri Seferilobis laqebi. Zlieri deficitis  dros davadebuli qsovilebi lorwovandeba da erTmaneTs ewebeba. zrdis wertilebi xmeba.

  magniumi. magniumis simcire iwvevs qlorofilis daSlas, ris Sedegadac qveda iarusis foTlis ZarRvTSorisebi zolebad uferuldeba da Ria yviTeli da mwvane Seferiloba erTmaneTs enecvleba, foTlis firfita exveva zemoTa mxares. am elementiT Zlieri SimSilis dros qveda foTlebi jer kidev Semodgomaze iwyebs xmobas da gamozamTrebis periodSi mravali mcenare iRupeba.


bori. boris SimSilis dros xmeba ylortebisa da fesvebis zrdis wertilebi, xorbali inviTarebs patara maxinj datotvil TavTavs, Semcirebulia TavTunebis da gazrdilia steriluri  yvavilebis ricxvi, romelTa mtvris marcvlebs dakarguli aqvT ganayofierebis unari, ris gamoc gazrdilia umarcvlo TavTunebis ricxvi.


boris siWarbe apirobebs maxinji TavTavebis warmoqmnas.


TuTia. am elementiT SimSilis dros irRveva qlorofilis biosinTezi da foTlis firfita iRebs Ria momwvano-moTeTro-moyviTalo Sefarilobas. ferxdeba ujredebis dayofis , fotosinTezis, saxameblisa da saqarozas warmoqmnis procesebi.    

  manganumi. xorblis qveS manganumiT SimSili gamoixateba foTlis ZarRvTSorisi qlorozis ganviTarebaSi, ris gamoc   firfita zolebad uferuldeba, aWrelebulia da iRebs yviTel an moyviTalo- mowiTalo Seferilobas. manganumiT gaxangrZlivi SimSilis dros adgili aqvs qloroziT davadebuli qsovilebis xmobas. 


molibdeni. molibdeni iwvevs azotis cvlis darRvevas  da ZarRvTSorisi qlorozis ganviTarebas. qloroziT davadebuli foTlis kideebi zemoTa mxares aris amoxveuli, firfitis qsovilebi amoburculia. SemdgomSi davadebuli foTlebi iwyebs xmobas.

 xorblis moTxovnileba sakveb elementebze da misi gamotana mosavliT.


xorblis marcvliT gamotanili sakvebi elementebis gamotanili raodenoba damokidebulia mcenaris biologiur Taviseburebebze, niadagur-klimatur pirobebze, mosavlis doneze, gamoyenebuli sasuqebis normebze da sxva. xorbali gansakuTrebiT maRal moTxovnilebas ayenebs azotisa da nacris elementebis mimarT aRerebisa da daTavTavebis fazaSi. am periodSi is iTvisebs daaxloebiT 100-120 kg azots, 40-50 kg fosfors da 80-100 kg kaliums.
30 c xorblis marcvalsa da 50-60 c namjas erTi heqtridan gamoaqvs 105 kg azoti, 35 kg fosfori da 70 kg kaliumi.


  organuli sasuqebis da ZiriTadi sakvebi elementebis normebi xorblis kulturisaTvis.

  saSemodgomo xorblisaTvis nakelisa da ZiriTadi sakvebi elementebis normebi damokidebulia niadagis tipze, mis nayofierebaze, agroteqnikisa da mosavlis doneze, gamoyenebuli sasuqebis normebze. organuli sasuqebis optimalur norma Seadgens 20-30 t ha-ze, tenian da sarwyav pirobebSi normas adideben 30-40 tonamde. mSral da gvalvian raionebSi amcireben 15-20 t/ha-mde.

  saqarTvelos sawyavi miwaTmoqmedebis zonaSi 25-30 c  saSemodgomo xorblis marcvlis misaRebad rekomendirebulia Setanili iqnes 90-120 kg azoti, 60-90kg P205  da 60 kg KK20  . urwyav pirobebSi N60 P60 K30.
  saSemodgomo xorblis maRalmosavliani jiSebis qveS 50 centnerze meti mosavlis misaRebad rekomendirebulia N120-180 P90-120 K60-90. ionjis Semdeg N80-100 P100-120K60-80; mravalwliani balaxebis Semdeg N120-170P150-180 K120-150.    
  xorblis kulturis qveS Sesatani organuli da mineraluri sasuqebis formebi, Setanis xerxebi, wesebi da vadebi.

   ZiriTadi ganoyiereba.
xorblis ZiriTad ganoyierebaSi gamoiyeneba organuli sasuqebi, fosforis normis 80-90 % da kaliumis mTeli norma. organuli sasuqebidan saukeTesod iTvleba nakeli da torfkompostebi da nawveralze sideratebis culispiras, bardas, cercvelas Tesva. saukeTeso Sedegi miiReba mineraluri da organuli sasuqebis erToblivi gamoyenebisas, radgan isini avseben erTmaneTis uaryofiT mxareebs, riTac izrdeba maTi  efeqturoba.

  moZravi fosforiT Rarib niadagebze gansakuTrebuli YYyuradReba unda mieqces ZiriTadi xvnis win fosforiani sasuqebis- superfosfatisa da ormagi superfosfatis Setanas. amave periodSi gamoiyeneba kaliumiani sasuqebis- kaliumis qloridisa da 40% kaliumis marilis sruli norma. 

  xorblis kulturis gasanoyiereblad ZiriTad ganoyierebaSi SemodgomiT Tesviswina kultivaciis dros Seitaneba azotiani sasuqis normis 1/3  30-40 kg/ha.     azotiani sasuqebidan gamoiyeneba
 amoniumis gvarjila, Sardovana da amoniumis sulfati, romlebic gansakuTrebiT maRal efeqts iZlevian azotiT Rarib niadagebze. 
amave periodSi Seitaneba kopleqsuri da mikrosasuqebi. azotis, fosforis da kaliumis erTnairi Semcvelobis niadagebze, karg Sedegs iZleva kompleqsuri sasuqebis nitrofoskas an nitroamofoskas gamoyeneba. fosfori mcire Semcvelobisas amofosi da diamofosi. xolo roca azotze da fosforze moTxovnileba erTnairia, maSin nitrofosi an nitroamofosi.
  mikrosasuqebidan bori Seitaneba 2kg sufTa nivTierebis saxiT, anu 12 kg borismJava,  TuTia 3,0-6,0 kg anu13-26 kg TuTiis sulfati, manganumi 6,0 kg anu 50 kg manganumis Slami, spilenZi 2-3 kg raodenobiT anu 8-11 kg spilenZis sulfati an 400-600 kg piritis namwvi.
  Tesvis dros ganoyiereba. Tesvis dros Seitaneba superfosfati 10-15 kg P205 angariSiT ha-ze. kompleqsuri sasuqebi gamoiyeneba N10-15 P10-15 K10-15 normiT. Tesvis dros ganoyiereba gansakuTrebiT karg Sedegs iZleva sakvebi elementebiT Rarib niadagebze.  kaliumiani sasuqebis Setana Tesvis dros iSviaTad iZleva efeqts.

  damatebiTi ganoyiereba anu gamokveba. adre gazafxulze awarmoeben saSemodgomo xorblis  30-40kg azotiT gamokvebas. Tu meore gamoqvebis Catareba teqnikurad SeuZlebelia, maSin azotis normas pirvel gamokvebaSi adideben 60-80 kg-mde. dauSvebelia gamokvebis Catareba Tovlis safarze, radgan  Zalze izrdeba azotis danakargebi, naklebefeqturia dagvianebuli gamokvebac, radgan didi raodenobiT mcenareebi ziandeba da amoiglijeba dafarcxvisas. dauSvebelia gamokvebisas Setanili azotiani sasuqebis niadagSi CakeTebis gareSe datovebac. gamokvebaSi azotiani sasuqebidan gamoiyeneba, amoniumis gvarjila da Sardovana.

  xorblis meore gamokvebas marcvalSi cilebis Semcvelobis gasadideblad atareben aviaciiT 20- 30% Sardovanas xsnariT, aRerebis, masobrivi yvavilobis an rZisebri simwifis fazaSi. xsnaris saeqtaro xarji Seadgens 200-250 l/ ha-ze. 

  sagazafxulo xorblis, Qqeris da Svriis ganoyiereba

  sagazafxulo xorblis da qeris normaluri zrda- ganviTarebisaTvis saWiroa ufro nayofieri da neitraluri ares reaqciis mqone niadagebi. isini ufro mgrZnobiareni arian niadagis xsnaris gadidebuli koncentraciisadmi vidre Svria. es ukanaskneli nakleb momTxovnia niadagis nayofierebisa da mJavianobis mimarT. 

  sagazafxulo marcvleuli kulturebi maqsimalur moTxovnilebas sakveb elementebze ayeneben aRerebisa da daTavTavebis fazaSi. erT tona sagazafxulo xorblis marcvals namjasTan erTad gamoaqvs 38 kgNN , 12 kg P2O5 da 24 kg K2O; qers 27 N kg , 11 kg P2O5 , 24 kg K2O; ; Svrias 30 kg N, 13 kg P2O5, 29 kg K2O;

  saSualo 2,5-3,0 t mosavlis misaRebad sagazafxulo kulturebis qveS Seitaneba NN90-120P70-90K45-60  kg/ha. 5.0-5,5 t marcvlis misaRebad 30-45 t/ha nakeliT  ganoyierebul  winamorbedis  Semdeg  rekomendirebulia 

N120-150P80 120K100-120 kg/ha. Savmiwebze 30 tona nakeliT ganoyierebul winamorbedis Semdeg N80-100P70-100K60-80.


sagazafxulo marcvleuli kulturebis qveS nakeli ar SeaqvT. Tu es kulturebi iTeseba sufTa aneulze an mravalwliani balaxebis Semdeg maT qveS azotiani sasuqebi dabali normiT an saerTod ar gamoiyeneba. fosfor kaliumiani sasuqebi Seitaneba SemodgomiT mzralad xvnis win.

  azotiani sasuqebis normis 60-70 % Seitaneba Tesviswina kultivaciis dros da 30-40 % gamokvebaSi. Txevadi azotiani sasuqebis gamoyeneba umjobesia adre gazafxulze.


  sagazafxulo kulturebis Tesvis dros rekomendirebulia 10 kg P2O5 Setana superfosfatis an kompleqsuri sasuqis N10-15 P10-15 K10-15 saxiT  Setana.

  teniT naklebad uzrunvelyofil zonaSi sagazafxulo kulturebis gazafxulze gamokvebas ar awarmoeben. sarwyav pirobebSi ki azotis sruli normidan 30-40 kg Seitaneba gamokvebaSi. marcvlis xarisxis gaumjobesebisaTvis da cilebis Semcvelobis gadidebisaTvis awarmoeben Sardovanas 30 % xsnariT fesvgareSe gamokvebas daTavTavebis an yvavilobis fazaSi. azotis es norma akldeba Tesviswina kultivaciis dros Sesatan am elementis raodenobas.

simindis ganoyiereba





simindis kvebis  Taviseburebani.

  simindi inviTarebs funja fesvTa sisitemas, romlis ZiriTadi nawili niadagis 0-30 sm fenaSia ganlagebuli da axasiaTebs sakvebi nivTierebebis Zneladxsnadi SenaerTebidanac SeTvisebis maRali unari. yvelaze maRal moTxovnilebas  kvebis pirobebis mimarT ayenebs aRmocenebidan pirvel TveebSi, maqsimalur moTxovnilebas marcvlis Casaxvis periodSi. simindis maRali mosavali miiReba organuli nivTierebebiTa da sakvebi elementebiT mdidar, kargi struqturis mqone, msubuqi meqanikuri Sedgenilobis, sust mJave, neitralur da sust tute ares reaqciis mqone niadagebze, romelTa pH  Seadgens 6,0...7,5. mokirianebis Semdeg sakmaod maRal mosavals iZleva ewer niadagzec.

  sakvebi elementebis fiziologiuri roli simindisaTvis maTi simcirisa da siWarbis simptomebi.
  azoti. misi simcire aferxebs simindis zrda-ganviTarebas da mas gaaCnia  mokle muxlTSorisebi mcire savegetacio masa, patara zomis taros, ris gamoc or-samjer dabali mosavali miiReba. azotis deficiti apirobebs qveda foTlebis qlorozs da misi qsovilebis xmobas, ris gamoc es kultura Zlier knindeba, izrdeba utaroo mcenareebisa da umarcvlo taroebis ricxvi, mcire da uxarisxo mosavali miiReba.

  azotiT Warbi kvebis dros siminds axasiaTebs muqi mwvane Seferiloba, aCoyebuli zrda.  inviTarebs grZeli muxlTSorisebs, naz da sust Reros, ris gamoc Warbtenian zonaSi, qarian da wvimian dReebSi advilad tydeba da wveba. es ki iwvevs mosavlis sagrZnob Semcirebas.

  fosfori. fosforis simcire uaryofoTad moqmedebs simindis zrdaze da taros warmoqmnaze, aferxebs yvavilobas da momwifebas. zrdis juja, utaroo mcenareTa da umarcvlo taroTa ricxvs, bJiri marcvlebis raodenobas, iwvevs qveda foTlebis gaalisferebas. 

  fosforiT Warbi kveba aCqarebs ganviTarebis fazebis gavlas da momwifebas, apirobebs SedarebiT mcire raodenobiT mwvane masas da mcire zomis taros warmoqmnas. foTlebi naadrevad Wkneba .

  kaliumi. kaliumiT SimSili apirobebs sklerenqimebis raodenobis Semcirebas ujredis kedlis da epidermisis daTxelebas, rac Warbtenian  da qarian pirobebSi SeiZleba simindis Cawolis mizezi gaxdes. mcenare inviTarebs mokle muxlTSorisebs, ferxdeba misi ganviTareba da momwifeba, izrdeba bJiri marcvlebis raodenoba. foTlebze viTrdeba ,,kideebis sidamwvre”. SemdgomSi Semomvari kideebi iSleba, ris gamoc mas gaaCnia dafleTili agebuleba.  

 
bori. am elementis simciris SemTxvevaSi iCagreba axalgazrda mozardi organoebi, warmoebs zrdis wertilebis xmoba.
bori xels uwyobs mtvris marcvlebis ganviTarebas, romlebic am elementis deficitis SemTxvevaSi kargaven ganayofierebis unars, ris gamoc izrdeba simindze qaCali-umarcvlo taroebis ricxvi. 

TuTia. TuTiis simciris SemTxvevaSi SeiniSneba misi foTlebis gaTeTreba an qlorozi, rac qlorofilis biosinTezis darRveviT aixsneba, mkveTrad ferxdeba ujredis dayofa da qsovilebis diferenciacia. 

simindis  moTxovnileba  sakveb  elementebze  da maTi gamotana mosavliT 

  maqsimalur moTxovnilebas simindi sakveb elementebze ayenebs intensiuri zrdis periodSi, rac iwyeba sagvelis amoRebamde 10-14 dRiT adre da mTavrdeba rZisebri simwifis damTavrebisTanave. am periodSi 20-30 dRis  ganmavlobaSi saWiroebs daaxloebiT 100 kgNN, L40 kg.PP2O5 da 110 kg.KK2O. niadagSi sakvebi elementebis aseTi maragi  ar arsebobs , amitom saWiroa mineraluri sasuqebis Setana da azotiT gamokvebis Catareba. 

  10 c simindis marcvalsa da mis Sesabamis Calas 1 ha-dan gamoaqvs 34 kg N, 12 kg P2O5  da 37 kg K2O.
  organuli sasuqebisa da makro da mikroelementebis saorientacio normebi simindis kulturisaTvis.

  organuli sasuqis norma simindis kulturisasTvis SeadgensB20-40 t/ha. saSualo donis 3-4 t mosavlis misaRebad rekomendirebuli normebi saSualod Seadgens N 90-120, P90 K 60.    6-8t/ha simindis marcvlis an 60-80 t mwvane masis misaRebad sarwav da teniT uzrunvelyofil raionebSi saWiroa 20-30 t nakeli da N120-150, P90-120 da K 60-90. kg/ha Setana. mikroelementebidan bori Seitaneba 2 kg, TuTia 3-6 kg, manganumi 6kg, spilenZi 2-3 kg raodenobiT. anu 12 kg boris mJava, 50 kg manganumis Slami, 13-26 kg TuTiis sulfati da 8-11 kg spilenZis sulfati an 400-600 kg piritis namwvi.

simindis  kulturis qveS Sesatani organuli da mineraluri sasuqebis formebi, maTi Setanis  xerxebi, wesebi da vadebi.                    

  ZiriTad ganoyiereba. ZiriTad ganoyierebas aRmosavleT saqarTveloSi awarmoeben mzralad xvnis win, dasavleT saqarTveloSi sagazafxulo xvnis win am periodSi SeaqvT organuli sasuqebi: nakeli, torfkompostebi da Sereuli kompostebi. iyeneben agreTve mwvane sasuqebis Sualedur formebs.

simindis marto organuli sasuqebiT ganoyiereba SedarebiT nakleb efeqturia amitom maTTan erTad aucilebelia mineraluri sasuqebis gansakuTrebiT azotis  Setana. ZiriTad ganoyierebaSi simindis QqveS Seitaneba agreTve fosfor kaliumiani sasuqebi superfosfati da ormagi superfosfati, mJave niadagebze fosforitis fqvili. kaliumiani sasuqebidan gamoiyeneba kaliumis qloridi da 40 % kaliumis marili.     

   gazafxulze Tesviswina kultivaciis win aucilebelia 30-40 kg azotis Setana. am periodSi gamoiyeneba agreTve amofosi , diamofosi, nitrofosi da nitroamofoska. mikrosasuqebidan boris mJava, TuTiis sulfati, manganumis Slami, manganumis sulfati da molibdenmJava amoniumi.

   Tesvis dros ganoyiereba. Tesvis dros kombinirebuli saTesiT Seitaneba superfosfati 10...15 kg P2O5  da kompleqsuri sasuqebi nitrofoska, nitroamofoskaNN10-15P10-15K10-15 angariSiT.
 

  gamokveba anu damatebiTi ganoyiereba.  simindis azotiani sasuqiT pirvel gamokvebas awarmoeben 2...3 foTlis fazaSi mcenaridan 10 sm daSorebiT, meore gamokvebas 6-10 foTlis fazaSi mcenareT mkvebi kultivatoriT an xeliT mwkrivTSorisebis SuaSi. orive SemTxvevaSi Sesatani azotis doza Seadgens 30-40kg-s. simindis fesvgareSe gamokvebas mcenaris savegetacio periodSi awarmoeben agreTve mineraluri da mikrosasuqebis xsnarebis foTlebze SesxurebiT. am mizniT iyeneben boris mJavas 0,01-0,03 %, manganumis sulfatis 0,05-0,01 %, TuTiis sulfatis 0,02-0,05 %, Sardovanas 20-30 % xsnarebs. xsnaris saeqtaro xarji Seadgens 600. fesvgareSe gamokvebis ganxorcieleba aviaciis gareSe SeuZlebelia, amitom awarmoeben simindis Teslis Tesviswina damuSavebas mikrosasuqebis imave koncentraciis xsnarebiT.

  mokirianebis saWiroebisa da kiris normebis  gansazrvra simindis kulturisaTvis

   Tu niadagis pH MAmaCvenebeli 5-is tolia, aseTi niadagi mokirianebis gareSe gamousadegaria simindis mosayvanad. mokirianebisaTvis gamoiyeneba dolomitis fqvili, gadamwvari da Camqrali kiri, dafqvili kirqva, tkili, defekaciuri talaxi da sxva.      kiris dozas angariSoben hidrolizuri mJavianobis  mixedviT: N

EBEL  CaCO3 t/ha=   H hidr. × 1,5

    teqnikuri kulturebis ganoyierebis sistemaa.

          kartofilis ganoyiereba

  kartofilis moTxovnileba kvebis pirobebis mimarT.
  kartofili inviTarebs  sustad ganviTarebul  funja fesvTa sistemas, romelTac sakvebi elementebis SedarebiT dabali SeTvisebis unari gaaCniaT, amiTom moiTxoven organuli da mineraluri sasuqebiT srulyofil ganoyierebas.

  kartofilis moyvana umjobesia sust mJave ares reaqciis pirobebSi. PH maCvenebelis 5,5-6-is intervalSi.  Tu PH-is <5 unda Cavatardes mokirianeba kiris sruli dozis 2/3 gamoyenebiT. mokirianebul niadagze aucilebelia SemodgomiT kaliumiani sasuqis, xolo gazafxulze boris Semcveli (1kg/ha B) mikrosasuqis Setana. kartofili knindeba agreTve roca niadagis PH 7,5-ze metia, amasTan erTad adgili aqvs mis qeciT davadebas.

sakvebi elementebis simcirisa da siWarbis simptomebi kartofilisaTvis
  azoti. am elementiT arasakmarisi kvebis dros foTlebis da Reros zrda da tuberebi warmoqmna da damsxvileba  Seferxebulad mimdinareobs, warmoqmnili  da foTlebi tuberebi wvrilia. qveda iarusis foTlebi avaddeba qloroziT, ris gamoc foTlebi adreul periodSive iwyeben xmobas da saerTod Cerdeba tuberebis warmoqmna da damsxvileba.        

 azotiT Warbi kveba apirobebs kartofilis foCis aCoyebul zrda-ganviTarebas, mravali wvrili tuberis warmoqmnas, qveiTdeba fitoftorisadmi da qecisadmi gamZleoba. azotis siWarbis SemTxvevaSi tuberSi gazrdilia azotis aracilovani SenaerTebis– nitratebis da cilebis Semcveloba, rac apirobebs kartofilis kvebiTi Rirebulebis gauaresebas da Senaxvis unarianobis Semcirebas. aseTi kartofili moxarSvis Semdeg webvadi, naklebad fxvieri da uaromatoa. haerze is swrafad muqdeba gaTlil mdgomareobaSic. 

  fosfori. fosforis simciris SemTxvevaSi ferxdeba kartofilis zrda-ganviTareba da Rero foCis warmoqmna. gverdiTi ylortebi mcire raodenobiT an saerTod ar viTardebian. qveda iarusis foTlebis wverze warmoiqmneba muqi yavisferi gamxmari zoli da  davadebuli qsovilebi amoexveva zemoTa mxares. 

fosforiT SimSili auaresebs tuberebis xarisxs, mis rbilobSi warmoiqmneba mura feris laqebi, romlebic moxarSvisas magrdebian. misi siWarbe aCqarebs ganviTarebis fazebis gavlas.

  kaliumi. misi simciris SemTxvevaSi axalgazrda foTlebs aqvT muqi mwvane Seferiloba, mbrwyinavi da danaoWebuli zedapiri, foTlis kidis mTel garsemowerilobaze Cndeba yavisferi zoli, rac qsovilis kvdomis Sedegia, ,,kideebis sidamwvre’’. kartofilis buCqi CamorCeba zrdaSi. xangrZlivi SimSilis mTeli foToli  da foCic xmeba. 

  magniumi. magniumis mcire Semcvelobisas, kartofilis qveda foTlebi kargaven iReben momwvano-moyviTalo da yviTel Seferilobas, xdebian myife da mtvrevadi. Zlieri SimSilis dros qsovilebis kvdomis Sedegad foTlis firfitaze Cndeba yavisferi da mura feris laqebi. aseTi foTlebi da foCi naadrevad xmeba da foTlebi cviva. 

  kalciumi. kalciumiT SimSilis ylortis zrdis wertilebi xmeba. tuberebze maTi mimagrebis da sxva adgilebSic, warmoiqmneba mkvdari qsovilebi. kartofilis zrda-ganviTarebaze uaryofiTad moqmedebs kalciumis siWarbec, gansakuTrebiT mokirianebis Catarebis Semdeg, radgan kalciumi aZnelebs boris SeTvisebas. aRniSnulis gamo mcenare knindeba, foToli igrixeba, tuberebis mosavali mcirdeba. kalciumis siWarbe xels uwyobs tuberebis dazianebas qeciT.

  kartofilis kulturisaTvis maRali da xarisxiani mosavlis miRebis saqmeSi didi mniSvneloba aqvs boris, manganumis, TuTiis, spilenZis da molibdenis Semcvel mikrosasuqebs.

kartofilis moTxovnileba sakveb elementebze da

maTi gamotana mosavliT
  kartofili pureulTan SedarebiT niadagidan iTvisebs samjer met kaliums da 1,5-jer met azots. amitom mas kaliumis moyvarul mcenares uwodeben.  maqsimaluri raodenobiT sakvebi elementebi gamoaqvs dakokrebis anu butonizaciis dasawyisidan yvavilobis damTavrebamde. am periodisaTvis kartofils SeTvisebuli aqvs 75% N, 70% K2O da MgO, 100% Ca da 50%  P2O5. yvavilobis Semdeg sakvebi elementebis Sesvla mcenareSi TiTqmis wydeba. am kulturis potencialuri mosavlianoba Zalian maRalia. misma erTma budnam SeiZleba mogvces 2kg mosavali, anu 800c/ha. 100c tuberis mosavliT da misi Sesabamisi foCiT niadagidan gamoitaneba 40-70kg N, 15-20kg P2O5, 60-90kg K2O, 9kg MgO.
organuli da mineraluri sasuqebis savaraudo 

normebi kartofilis kulturisaTvis.
  kartofilis qveS saSualo nayofierebis mqone Tixnarebze sakmarisia 30t nakeli, gamofitul, Camorecxil niadagebze da qviSnarebze – 40-60t/ha, xolo ufro noyier Savmiwa da Savmiwisebr niadagze 20t/ha. nakelis ufro maRali normebi iwveven mwvane masis gaZlierebul zrdas, tuberebis zrdisa da damsxvilebis Senelebas, Sesabamisad mosavlis Semcirebas.

  kartofilis 20 tona mosavlis misaRebad sruli mineraluri sasuqi  Seitaneba  N 90-120, P90-120 K90-120  normiT.  30  tona  mosavlisaTvis N 150-180, P120-180 K150-180 normiT. 

  kartofilis qveS organuli da mineraluri sasuqebis Setanis xerxebi, wesebi da vadebi.                                     

  ZiriTadi anu dargvamde ganoyiereba. Semodgomaze mzralad xvnis win SeaqvT 40t nakeli, an torfkomposti da fosforkaliumiani sasuqis ZiriTadi nawili P60-70K100kg. fosforiani sasuqebidan gamoiyeneba superfosfati da ormagi superfosfati, mJave niadagebze fosforitis fqvili. kaliumiani sasuqebidan umjobesia kalimagneziisa gamoyeneba. kaliumis qloridi Seitaneba SemodgomiT, raTa zamTarSi Cairecxos qlori da Tavidan iqnes acilebuli misi mavne moqmedeba. 

  kartofilis qveS azotis wiladobrivi Setana ar aris gamarTlebuli, radgan is apirobebs aCoyebul zrdas da aferxebs tuberebis ganviTarebasa da damsxvilebas. amitom azotiani sasuqebis 60-80% N80-90kg Seitaneba rgviswina kultivaciis dros,  darCenili 20-40% saWiroebisamebr rgvis dros da gamokvebaSi.

  Tu martivi mineraluri sasuqebis magivrad gaTvaliswinebulia kompleqsuri da mikro sasuqebis gamoyeneba, maT Setanasac amTxveven niadagis sagazafxulo gadaxvnas an kultivacias.

 kartofilis dargvis dros ganoyiereba. kartofilis rgvis dros ukeTes Sedegs iZleva kompleqsuri  sasuqebis – nitrofoskas da nitroamofoskas an nitrofosis N20-40P20-40K20-40 an    N20-40P20-40 normiT A Setana. karbonatul niadagebze karg Sedegs iZleva kartofilis rgvis dros amoniumis sulfatis Setana.

  gamokveba. kartofilis niadagidan gamokvebas awarmoeben rigTaSorisebis pirveli damuSavebisas, 1,0c amoniumis gvarjiliT (N30) da 1,5c kalimagneziiT(K30).

  fesvgareSe gamokvebis Catareba aucilebelia roca dagegmilia kartofilis 300c-ze meti mosavlis miReba. am mizniT aRmonacenis gamotanidan sami kviris Semdeg awarmoeben makro da mikroelementebis Semcveli xsnarebis Sesxurebas. 1ha-ze xsnaris xarji Seadgens 400 l, romelSic gaxsnili unda iqnas 6kg Sardovana, 3kg kaliumis sulfati, 4kg magniumis sulfati, 50g molibdenmJava amoniumi, 50g ZnSO4, 50g CuSO4 da 50g FeSO4.

Saqris Warxlis ganoyiereba. 

  Saqris Warxlis moTxovnileba garemo da kvebis pirobebis mimarT.

  Saqris Warxlis gaaCnia Rrmad ganviTarebuli kargad gantotvili fesvTa sistema, romelic vrceldebian 40-50 sm siganeze da 2-2,5 m siRrmemde  da Rrma fenebidanac iTviseben Znelad xsnadi SenaerTebSi arsebul sakveb elementebs. miuxedavad amisa imdenad didi raodenobiT sakvebi elementebi gamoaqvs, rom   ganoyierebis gareSe  ver uzrunvelyofen minimaluri mosavlis mocemas. 

   am kulturisaTvis aucilebelia Rrma, kargi fizikuri Tvisebebis mqone, nayofieri, neitraluri an  sust tute ares reaqciis niadagebi, romelTa PH maCvenebeli 6,5-7 farglebSia. misTvis gamousadegaria qviSnari da mZime meqanikuri Sedgenilobis ustruqturo  niadagi. ver itans niadagis mJave ares reaqcias.

  sakvebi elementebis simcirisa da siWarbis simptomebi Saqris WarxlisaTvis

  azoti. am elementis simciris dros ferxdeba Saqris Warxalis  fesvebisa da miwiszeda organoebis zrda-ganviTareba. Zlieri deficitis pirobebSi foTlebi iReben yviTel Sefervas da naadrevad xmebian. fesvebi naadrevad wyveten zrdas, rac iwvevs mcire zomis Zirxvenis warmoqmnas da mis nadreul momwifebas.

  azotis Warbi kveba iwvevs foCis mZlavr ganviTarebas naxSirwylebis xarjis gadodebas, saSualo zomis, cilebis maRali da Saqrebis dabali Semcvelobis mqone Zirxvenis warmoqmnas. cilebis maRali Semcveloba aferxebs Saqrebis gamoleqvas da amcirebs maT gamosavals. 

  fosfori.  fosforis simcire iwvevs Saqris Warxlis foTlebisa da fesvebis zrdis mkveTr Seferxebas, mcenaris dakninebas da Saqrebis Semcvelobis Semcirebas. am elementiT SimSilis dros adgili aqvs mcenaris qveda foTlebis xmobas. 

  kaliumi. Saqris Warxali kaliumis moyvaruli mcenarea. misi dabali Semcveloba iwvevs Zirebis mosavalis Semcirebas. mcenaris davadebebisadmi da gvalvisadmi gamZleobis daqveiTebas. kaliumiT SimSilis dros qveda foTlebis kideebze  warmoiqmneba yviTeli zoli, romelic TandaTan farTovdeba, iwyebs xmobas. xangrZlivi SimSilis dros ,,kideebis sidamwvre“ vrceldeba Sua iarusis foTlebzec. 

  bori.  am elementiT SimSili iwvevs Saqris Warxlis gulgulis sidampliT davadebas. foTlebis umetesi nawilis Wknebas da xmobas, rasac Tan sdevs foTlis Canasaxis, fesvisa da miwiszeda organoebis zrdis wertilebis xmoba, SemdgomSi Zirxvenis rbilobic   iwyebs gaSavebas da xmobas. 

  Saqris Warxlis moTxovnileba sakveb elementebze da maTi gamotana       mosavliT

  Saqris Warxalis mier sakvebi elementebis yvelaze intensiuri SeTviseba foCis formirebis periodaSi, rodesac is iTvisebs  sruli moTxovnilebis  70 %.

  Saqris Warxals  sakvebi elementebis gamotanis mixedviT erT-erTi pirveli adgili ukavia mindvris kulturebs Soris. mis saSualo mosavals niadagidan gamoaqvs 2-3 jer meti kaliumi, 1,5-2,5 jer meti azoti da 1,5-2,0 jer meti fosfori vidre xorblis saSualo mosavals. am kulturis 10 tona Zirxvenis mosavals da mis Sesabamis foCs niadagidan gamoaqvs 50-60 kg N; 15-20 kg P2O5 da 60-90 kg K2O .

  organuli da mineraluri sasuqebis savaraudo 

         normebi Saqris WarxlisaTvis

  Saqris Warxalis qveS organuli da mineraluri sasuqebi  bevrad ufro maRal efeqts iZlevian vidre kartofilisa da marclovani kulturebis qveS. amitom MmaT qveS aucileblad unda iqnes Setanili 30-60 tona organuli sasuqebi. saqarTvelo meWarxleobis zonaSi sruli mineraluri sasuqi Seitaneba N120P90-120K90-120 normiT. roca dagegmilia am kulturis 30-40 tonaze meti Zirxvenis mosavlis misaReba, am SemTxvevaSi sruli  mineraluri sasuqi Seitaneba N120-180P120-180K120-210 kg normiT. nayofier Savmiwa da yavisfer niadagebze 50-60 t/ha mosavlis misaRebad saWiroa 20-30 tona nakeli N90-150P90-120K90-120 kg gamoyeneba. saSemodgomo kulturebis Semdeg nakelis gamoyenebis gareSe 50-70 t/ha Saqris Warxlis Zirebis misaRebad rekomendirebulia N150-240P120-250K-170-260 kg.

  Tu Saqris Warxlis TeslbrunvaSi CarTulia sideratebi miTiTebuli mineraluri sasuqebis normebi saWiroa Semcirdes maT mier dagrovili sakvebi elementebis Semcvelobis gaTvaliswinebiT. 

Saqris Warxlis  qveS organuli da mineraluri sasuqebis Setanis xerxebi, wesebi da vadebi.

   ZiriTadi ganoyiereba.  Saqris Warxlis ZiriTad ganoyierebaSi SemodgomiT mzralad xvnis win Seitaneba 20-30 t saSualod gadamwvari nakeli an torfkompostebi. karg Sedegs iZleva ZiriTad ganoyierebaSi frinvelis nakelis  da  saSemodgomo sideratebis bardas, cercvelas da culispiras Caxvna, romelTac SeuZliaT erT ha-ze 20 tona nakelis tolfasi raodenobis sakvebi elementebiT niadagis gamdidreba. ZiriTad ganoyierebaSi Seitaneba fosforkaliumiani sasuqebis umetesi  nawilic. fosforiani sasuqebidan gamoiyeneba superfosfati da ormagi superfosfati. kaliumiani sasuqebidan rogorc natriumis moyvarul da qlorisadmi naklebad mgrZnobiare mcenaris qveS upiratesoba gaaCnia natriumis Semcvel sasuqs silvinits. Semdeg  Tavisi efeqturobiT klebedi rigiT modias 40 % kaliumis marili da, kaliumis qloridi. 


azotiani sasuqebi Saqris Warxlis qveS imdenive matebas iZleva ramdensac mTlianad sruli mineraluri sasuqi. miuxedavad amisa ver itans am elementis siWarbes, amitom  misi didi dozebis Setanas TeslTan erTad da gamokvebaSi unda moveridoT. aqedan gamomdinare ZiriTad ganoyierebaSi Tesviswina kultivaciis win Seitanili unda iqnes azotiani sasuqis wliuri normis ufro meti nawili 70-75 %. amoniumis gvarjilis, Sardovanis, uwylo amiakis an amiakuri wyalis saxiT. 
Tesviswina kultivaciis dros Seitaneba kompleqsuri da mikrosasuqebi.

  Tesvis dros ganoyiereba. fosforiT Rarib da saSualo Semcvelobis niadagze karg Sedegs iZleva am kulturis gamokveba martivi an ormagi superfosfatiT 15-20 kg P2O5 angariSiT. niadagSi ori an sami sakvebi elementis mcire Semcveleobisas umjobesia kompleqsuri sasuqis N15-30P15-30K15-30 an   N15-30P15-30 kgASetana. Tesvis dros dauSvebelia azotiani, da kaliumiani sasuqebis ufro maRali dozis gamoyeneba radgan, Warxlis axalgazrda mcenare ver uZlebs xsnadi marilebis maRal koncentracias. 


gamokveba. Saqris WarxlisaTvis sakmarisia azotiT erTi gamokvebis N15-30 angariSiT Catareba. Tu Tesvis dros ar iqna gamoyenebuli azotiani sasuqi, maSin SeiZleba saWiro gaxdes azotis imave doziT meore gamokveba. gamokvebaSi saukeTeso formis azotian sasuqad iTvleba natriumis gvarjila.

  Saqris Warxalze romelime mikroelementis simciris simptomebis aRmoCenisTanave saWiroa Sesabamisi mikrosasuqis dabalprocentuli xsnarebis Sesxureba, 1ha-ze xsnaris xarji Seadgens 400 l, romelSic gaxsnili unda iqnas 50-50g boris mJava,  molibdenmJava amoniumi,  TuTiisa da spilenZis sulfatebi.

mzesumziris ganoyiereba

  mzesumziras moTxovnileba kvebis pirobebis mimarT.

  mzesumziras gaaCnia ZlieriMmTavarRerZa, gantotvili fesvTa sistema, romelic 2-4  metramde aRweva niadagSi. horizontalurad 1-1,5 metramde vrceldeba, ris gamoc kargad iyenebs Rrma fenebSi arsebul wylisa da sakvebi elementebis xsnadi da Zneladxsnadi SenaerTebis marags. is kargad xarobs TiTqmis yvela tipis niadagze, magram yvelaze xelsayrelia neitraluri ares reaqciis mqone Savmiwa da aluviuri niadagebi. gamousadegaria msubuqi qviSnari, daWaobebuli da karbonatebis maRali Semcvelobis mqone niadagebi. es kultura ver itans mJave da Zlier mlaSe niadagebs.

sakvebi elementebis simcirisa da siWarbis simptomebi mzesumzirisaTvis

azoti. mzesumzira azotis mimarT SedarebiT nakleb momTxovni kulturaa, aqedan gamomdinare azotis simciris simptomi  SeiniSneba mxolod zogierT dabali nayofierebis mqone niadagze rac gamoixateba mcenaris zrda-ganviTarebis SeferxebaSi, foTlebis Ria mwvane SeferilobaSi da mcire zomis kalaTis ganviTarebaSi. 

arasasurvel Sedegs iZleva azotiT Warbi kvebac, radganac is apirobebs aCoyebul zrdas da mzesumziras TeslSi zeTis Semcvelobis Zlier Semcirebas. 

fosfori. fosforis simcire aferxebs mzesumziris fesvTa sistemis,  miwiszeda da generaciuli  organoebis zrda-ganviTarebas. misi foTlebi xangrZlivi SimSilis dros wveridan iwyebs xmobas. kalaTaSi izrdeba  ganuviTarebeli Teslebis ricxvi. amasTan erTad adgili aqvs zeTis Semcvelobis Zlier Semcirebas.

  kaliumi. am elementi simcire apirobebs mzesumziris foTlis ,,kideebis sidamwvres’’. xangrZlivi SimSilis dros adgili aqvs mcenaris Zlier  dakninebas da TeslSi zeTis Semcvelobis mkveTrad Semcirebas.

bori.. boriT SimSilis dros xmeba ylortebisa da fesvebis zrdis wertilebi. kalaTaSi izrdeba  steriluri  yvavilebis da ganuviTarebeli Teslebis ricxvi, rac ganpirobebulia mtvris marcvlebis ganayofierebis unaris dakargviT. am elementiT Warbi kveba apirobebs maxinji kalaTis warmoqmnas.

  mzesumziris moTxovnileba sakveb elementebze da maTi gamotana mosavliT

mzesumzira fosfors yvelaze meti raodenobiT iyenebs aRmocenebidan yvavilobamde, azots kalaTis gakeTebidan yvavilobis damTavrebamde, kaliums kalaTis ganviTarebidan baz simwifemde. is mSrali masis 65 % agrovebs 1,5 Tvis ganmavlobaSi kalaTis formirebis da Teslis ganviTarebis fazaSi. 

  mzesumzira TavTavian pureulTan SedarebiT orjer meti azoti da fosfori da Svidjer  meti kaliumi gamoaqvs. es kultura erTi tona Teslis da misi Tanmdevni mwvane masis Seqmnaze xarjavs 60 kg N; 26 P2O5: kg da 180 kg K2O .

    organuli da mineraluri sasuqebis savaraudo 

         normebi mzesumzirisaTvis.

  mzesumzirasaTvis organuli sasuqebis normebi yavisfer niadagze 20-30 tonas Seadgens, Savmiwa niadagebze 15-20tonas. nakelis gamoyenebisas sarwyav niadagebze Seitaneba N45-60P60-90K45-60 . rac uzrunvelyofs 1,5-2,5 t/ha mosavlis miRebas.. urwyavSi gamoiyeneba N45P60K45. nakelis gareSe gamoyenebisas sruli mineraluri sasuqis norma saWiroa gadidebuli iqnes 20-25 % da Setanili iqnes N70-90P90-120K70-90 .

mzesumziris  qveS organuli da mineraluri sasuqebis Setanis xerxebi, wesebi da vadebi

  ZiriTadi ganoyiereba. mzesumziras ZiriTad ganoyierebaSi mzralad xvnis win Seitaneba organuli sasuqebis sruli norma, fosfor kaliumiani sasuqebis 2/3 anu  P45-60K30-45 . azotis normis 1/2½ an 2/3 anu N30-45  gamoiyeneba Tesvis wina kultivaciis win. mzesumziras mosavlianobaze yvelaze did gavlenas axdenen fosforiani sasuqebi, Semdeg modis azotiani sasuqebi. 

  ZiriTad ganoyierebaSi Tesvi win mzesumziris qveS SeiZleba Setanili iqnes azotiani sasuqis yvela forma- amoniumis sulfati, amoniumis gvarjila, Sardovana, uwylo amiaki da amiakuri wyali. fosforiani sasuqebidan umjobesia wyalxsnadi sasuqebis superfosfatisa da ormagi superfosfatis Setana, kaliumiani sasuqebidan- kaliumis qloridisa da 40% kaliumis marilis gamoyeneba. amave periodSi gamoiyeneba kompleqsuri da mikrosasuqebi.

  Tesvis dros ganoyiereba. Tesvis dros upiratesoba eniWeba 15-30 kg P2O5 Setanas granulirebuli superfosfatis saxiT. karg Sedegs iZleva kompleqsuri sasuqebis amofosis da diamofosis N10-15P15-30 doziT Setana.

 gamokveba.  mzesumziras gamokveba mizanSewonilia mxolod sarwyav pirobebSi. pirvel gamokvebas awarmoeben ori sami wyvili foTlis fazaSi N15-20K15-20 gamoyenebiT meore gamokvebas dakokrebis win, mcenareT mkvebi kultivatoriT. am periodSi umjobesia P15-30 K15-20 kg-is Setana. 

         

Tambaqos ganoyiereba

 Tambaqos moTxovnileba garemo da kvebis pirobebis mimarT.

  Tambaqo moyvana monokulturaSi SesaZlebelia niadagis gamofitvamde. is inviTarebs mZlavr mTavarRerZa, uxvad datotvil fesvTa sistemas, romelic ZiriTadad niadagis 30-40 sm-mde siRrmeSi vrceldeba da gamoirCevian sakvebi elementebis SeTvisebis maRali unariT. am kulturis moyvana yvela tipis niadagze SeiZleba, magram misTvis saukeTesoa maRali nayofierebis msubuqi meqanikuri Sedgenilobis, sustmJave da da neitraluri ares reaqciis mqone niadagebi, misTvis gamousadegaria daWaobebuli, mlaSe da qviSiani niadagebi.
  sakvebi elementebis simcirisa da siWarbis simptomebi TambaqosaTvis

  azoti. azotis simciris SemTxvevaSi sustad izrdeba Tambaqos fesvTa sistema da miwiszeda organoebi, is  iviTarebs patara zomis Txel foTols. am elementis SimSili apirobebs qlorozs ris gamoc mkveTrad mcirdeba mosavlianoba da produqciis xarisxi.

  Tambaqo foTlis momcemi azotis moyvaruli mcenarea, miuxedavad amisa metad arasasurvelia misi azotiT Warbi kveba, vinaidan mkveTrad izrdeba foTolSi cilebis Semcveloba, ris gamoc is cudad iwvis da wvis dros warmoiqmneba arasasiamovni mware suni.  mza produqciaSi Semcirebulia cximebis fisebis eTerzeTebis Semcveloba, ris gamoc mas ar gaaCnia surneleba. 

  fosfori.  nidagSi fosforis simcire iwvevs Tambaqos zrdaSi CamorCenas, ganviTarebis fazebis gavlis Senelebas da nedleulis xarisxis mniSvnelovnad dacemas.

  kaliumi. kaliumis simcire apirobebs ,,kideebis sidamwvris’’ ganviTarebas, xangrZlivi SimSili qveda foTlebis masiur xmobas, riTac sagrZnoblad mcirdeba mosavali da davadebebisadmi mcenaris gamZleoba. amasTan erTad mcideba mza produqciis xarisxi, aromati, surneleba da wvis unari.
 Tambaqos moTxovnileba sakveb elementebze da maTi gamotana mosavliT

  Tambaqos yvela organo meti raodenobiT Seicavs kaliums, SedarebiT mcires azots da kidev ufro mcires fosfors. azotis da fosforis intensiur dagrovebas axdens gadargvidan yvavilobamde, kaliumis vegetaciis pirveli 60 dRis ganmavlobaSi. 1 tona Tambaqos foTols da misi Sesabamisi miwiszeda organoebiT niadagidan gamoitaneba saSualod 33 kg azoti, 10 kg P2O5, kg da 65 K2O kg.

  organuli da mineraluri sasuqebis savaraudo normebi Tambaqos kulturisaTvis.

  nakelis sakmarisi rezervebis arsebobisas Tambaqos qveS Seitaneba 20-30 tona nakeli. nakelis ufro maRali doza 40 tona da meti marTalia adidebs mosavals magram mkveTrad auaresebs mis xarisxs sruli mineraluri sasuqi Seitaneba N60-70P90-100K100-120  raodenobiT. nakelis Setanisas azotiani sasuqis norma unda Semcirdes 30-40 %-iT


Tambaqos qveS organuli da mineraluri sasuqebis Setanis xerxebi, wesebi da vadebi.

  ZiriTadi ganoyiereba. organuli sasuqebidan Tambaqos gasanoyiereblad gamoiyeneba nakeli torfkompostebi da mwvane sasuqebi, romlebic mniSvnelovnad adideben teqnikuri foTlebis ricxvs. isini Seitaneba da Caixvneba Semodgomaze mzralad xvnis dros. 

  meTambaqoebaSi maqsimaluri efeqti miiReba  organuli da mineraluri sasuqebis erToblivi SetaniT. sruli mineraluri sasuqidan fosfor kaliumiani sasuqebis 75 %  P60-80K80-90 Seitaneba mzralad xvnis win, azotiani sasuqis 70 % N40-50  gamoiyeneba rgviswina kultivaciis win . fosforiani sasuqebidan ZiriTad ganoyierebaSi gamoiyeneba superfosfati da ormagi superfosfati. kaliumiani sasuqebidan kaliumis qloridi da 40% kaliumis marili. azotiani sasuqebidan Sardovana, amoniumis gvarjila, amoniumis sulfati da Txevadi azotiani sasuqebi. Tu kompleqsuri  da mikro sasuqebis gamoyeneba aris dagegmili Tambaqos qveS maTi Setana umjobesia Tesviwina kultivaciis dros.

  dargvis dros ganoyiereba. Tambaqos dargvis dros mwkrivSi  upiratesoba eniWeba fosfor kaliumiani sasuqebis gamoyenebas, romlebic Seitaneba P20-30K20-30 doziT. saWiroebis SemTxvevaSi martivi sasuqebis magivrad SeiZleba Setanili iqnes kompleqsuri sasuqebi romelTa formis SerCeva xdeba niadagSi azotis, fosforis da kaliumis Semcvelobis mixedviT.

Ggamokveba. Tambaqos gamokveba warmoebs marto azotiani sasuqiT, romelic Seitaneba am kulturis meored gaToxnis dros N20 kg angariSiT.
eTerzeTovani kulturebis ganoyiereba 

                    geraniis ganoyiereba. 

 gerani niadagis nayofierebisadmi metad momTxovni kulturaa, kargad xarobs sakvebi elementebiT da organuli nivTierebebiT mdidar msubuqi meqanikuri Sedgenilobisda Rrma niadagebze, romlis  pH maCvenebeli 7,0-7,5 farglebSia. misTvis gamousadegaria silnari da mZime meqanikuri Sedgenilobis mJave niadagebi. 
 gerans yvelaze meti raodenobiT gamoaqvs kaliumi, SedarebiT  naklebi azoti da ufro mcire raodenobiT fosfori. teqnikuri simwifis fazaSi erTi tona am kulturis mwvane masis mier niadagidan gamoitaneba 3-4 kg azoti, 1,5-2 kg fosfori da 8-9 kg kaliumi. 

  geranis gasanoyiereblad 40-50 tona organuli sasuqebi gamoyeneba. sruli mineraluri sasuqi Seitaneba N240P120K120EnormiT.B rogorc foTlovani mcenare did moTxovnilebas ayenebs azotze. miuxedavad amisa azotis Warbad  Setanas unda moveridoT, radgan is apirobebs eTerzeTebis Semcvelobis mniSvnelovan Semcirebas. rogorc wesi nayofier niadagebze azotis agroteqnikuri norma N240 15-20 % unda Semcirdes. misi koreqtireba unda moxdes nakelisa da sideratebis Caxvnis drosac.

geranis maRali da xarisxovani mosavlis misaRebad gansakuTrebuli mniSvneloba aqvs nakelis da zeTsaxdeli qarxnis anarCenebisgan damzadebul kompostebis mineralur sasuqebTan erTad budnaSi Setanas. mJave niadagebze am kompostemis yovel 1 tonas niadagis mJavianobis  gasaneitraleblad emateba 15-20 kg kiri.  karg Sedegs iZleva saSemodgobo sideratebis Caxvnac.

  organul sasuqebTan erTad aRmosavleT saqarTveloSi mzralad xvnis win SeitanebaA fosforkaliumiani sasuqebi- superfosfati da ormagi superfosfati da kaliumis qloridi. dasavleT saqarTvelos mJave niadagebze adre gazafxulze gadaxvnis win superfosfati icvleba fosforitis fqviliT.  azotiani sasuqebi amoniumis gvarjila da Sardovana Seitaneba or vadaSi. naxevari doziT N120 pirveli gamokveba tardeba dargvidan 20-25 dRis Semdeg pirveli gaToxnis dros, meore ivlisSi meore an mesame gaToxnis dros.

                    evgenoluri rehanis ganoyiereba

  evgenoluri rehani kargad xarobs msubuqi meqanikuri Sedgenilobis Rrma  da nayofier niadagebze.  inviTarebs mTavaRerZa kargad gantotvil fesvTa sistemas, romlebic 70 sm-mde aRweven niadagSi. miuxedavad amisa did moTxovnilebas ayenebs azotiTa da kaliumiT kvebis mimarT, gansakuTrebiT dakokrebisa da masobrivi yvavilobis periodSi. erTi tona am kulturis mosavliT niadagidan gamoitaneba 4,5 kg azoti, 1,2 kg fosfori da 7,6 kg kaliumi. 

  evgenoluri rehanis gasanoyiereblad organuli sasuqebidan iyeneben nakels, torfkompostebs da mwvane sasuqebs. yvelaze karg Sedegs iZleva mis qveS 30-40 tona nakelis Setana. sruli mineraluri sasuqi aRmosavleT saqarTvelos gacvliTi kaliumiT mdidar niadagebze Seitaneba N180P180K60 normiT, xolo Rarib niadagze N180P180K120  kg/ha. dasavleT saqarTvelos sustad gaewerebul yviTelmiwa da wiTelmiwa niadagebze gamoiyeneba N120P120K120 kg/ha. aluviur da msubuq Tixnar niadagebze N180P180K60 kg/ha.

  orive zonisaTvis fosfor kaliumiani sasuqebi Seitaneba niadagis adre gazafxulze Rrmad gadaxvnisas da CakeTdeba 15-20 sm siRrmeze. dasavleT saqarTveloSi azotiani sasuqi Seitaneba or vadaSi. normis naxevari pirvel gamokvebaSi dargvidan 30-35 dRis Semdeg, meore Toxnis dros. normis meore naxevari mesame Toxnis dros. rehanis buCqis sustad ganviTarebisas damatebiT unda Catardes mesame gamokveba.

aRmosavleT saqarTvelos pirobebSi azotiani sasuqebi Seitaneba sam vadaSi. N40 mTavari Reros datotvamde, N70 masobrivi akokrebis periodSi da N70 masobrivi yvavilobis win.

eTerzeTovani vardis ganoyiereba

  eTerzeTovani vardi did moTxovnilebas ayenebs niadagis nayofierebis mimarT. kargad xarobs humusiTa da sakvebi nivTierebebiT mdidar Savmiwa da aluviur  niadagebze, romelTac sust mJave an neitraluri ares reaqcia gaaCniaT (pH 6,5-7,0). misTvis gamousadegaria mZime meqanikuri Sedgenilobis niadagebi. karbonatul niadagebze vardi  avaddeba qloroziT da male iRupeba.

  vardis plantaciis gaSenebamde, plantaJis win Seitaneba 30-40 tona nakeli an sxva organuli sasuqi. 120-140 kg/ha fosfori. SemdgomSi niadagis 25-27 sm siRrmeze gadaxvnisas damatebiT SeaqvT 40-50 kg/ha fosfori, xolo dasargav ormoSi 2 kg nakeli an sxva organuli sasuqi da 50 g fosfori.  srul asakovan plantaciaSi adre gazafxulze niadagSi Seitaneba N50P50K50 kg/ha. mosavlis aRebis Semdegac gamoiyeneba sruli mineraluri sasuqis igive normebi. fosforisa da kaliumis normebis Sesworeba unda moxdes niadagSi maTi moZravi formebis Semcvelobis mixedviT. 

   bostneuli kulturebis ganoyiereba Ria gruntSi

    bostneuli kulturebis kvebis Taviseburebani

  bostneuli kulturebi moiTxoven  kargad gakulturebul, msubuqi meqanikuri Sedgenilobis , nayofier, tenis uzrunvelyofil da kargi fizikuri Tvisebebis mqone niadagebs. niadagis xsnaris gadidebuli koncentraciisadmi, gansakuTrebiT mgrZnobiare stafilo, xaxvi da kitri kargad izrdeba, niadagSi xsnadi marilebis 0,2-0,3 % da qloris 0,007-0,01 %-ze Semcvelobisas. SedarebiT nakleb mgrZnobiare Warxali kargad uZlebs xsnadi marilebis 0,6-0,7 %, pamidori da kombosto- 0,4%. 

 foTlovani bostneuli- kombosto, salaTa espanaxi, maRal mo Txovnilebas ayeneba azotiT kvebisadmi, Zirxvenebi da tuberianebi- kaliumisadmi, pamidori fosforisadmi, kitri fosforisa da kaliumis mimarT. Sesanaxad gankuTvnili kulturebis produqcia saWiroebs fosforiTa da kaliumiT gaZlierebul kvebas.  kombosto intensiurad STanTqavs azots Tavebis warmoqmnis wina periodSi, Tavebis formirebis fazaSi fosforsa da kaliums. pamidori azots da kaliums nayofmsxmoiarobis fazaSi. kitri ufro maRal moTxovnilebas ayenebs sakveb elementebze yvavilobisa da nayofebis warmoqmnisas. xaxvi azotiT kvebaze bolqvis warmoqmnis periodSi, maTi damsxvilebis fazaSi fosforze da kaliumze.

   bostneuli kulturebis  moTxovnileba sakveb elementebze da maTi gamotana mosavliT

   sxvadasxva bostneuli kulturebis mier sakvebi elementebis gamotana sakmaod gansxvavdebian erTmaneTisagan.  yavisfer niadagze 10 tona sagviano kombostos sasaqonlo produqcias gamoaqvs 45 kg N, 11 kg P2O5 da 56 kg K2O ; stafilos 33 kg N, 11 kg P2O5 , 93 kg K2O; Warxals 46 kg N, 10 kg P2O5 da 116 kg K2O ; pamidors 43 kg N, 8 kg P2O5 da 71 kg K2O; kitrs 33kg N ,  10kg P2O5 da 54 kg K2O; tkbil xaxvs 30kg N , 9 kg P2O5 da 39 kg K2O .
  organuli da mineraluri sasuqebis savaraudo normebi bostneuli kulturebisaTvis
 organulis sasuqebisa da sakvebi elementebis saSualo saorientacio normebi Taviani da yvavilovani kombostosaTvis Seadgens nakeli 30-40 t/ha da  N90-120P60-90K90-120 kg/ha. sufris WarxlisaTvis nakeli 30-40 t/ha da N90-120P90-120K120-150; pamidoris , badrijnisa da wiwakisaTvis nakeli 40-50 t/ha da  N60-90P60-90K60-90;   stafilosaTvis nakeli 30 t/ha da N60-90P60-90K90-120, xaxvisaTvis nakeli 40 t/ha da N70-100P90-120K90-120; kitrisaTvis nakeli 60 t/ha da N45-60P60-90K45-60; salaTisaTvis N45-60P60-90K60-75; mwvanilisaTvis N30-50P30-50K30-40; bolokisaTvis N15-30P15-30K30-60. bolo sami kulturis qveS nakeli saerTod ar Seitaneba. nakelisa da sruli mineraluri sasuqebis normebi nayofier Savmiwa niadagebze mcirdeba 15-20 %. dabali nayofierebis yviTelmiwa ewer niadagebze amdenadve izrdeba. 

  bostneuli kulturebis qveS organuli da mineraluri sasuqebis Setanis xerxebi wesebi da vadebi. 

 organuli sasuqebis gamoyeneba

  organuli sasuqebi bostneul kulturaTa TeslbrunvaSi pirvel rigSi Setanili unda iqnes kitrisa da saSualo da sagviano kombostos qveS. maTi norma Savmiwa da yavifer niadagebze 40-50 tonas Seadgens , danarCen niadagebze 50-60 tonas da zogjer 80-100 tonasac aRwevs. organuli sasuqebze Zalze kargad reagireben, niadagis xsnaris gadidebuli koncentraciisadmi mgrZnobiare kulturebi: stafilo, xaxvi, kitri. magram stafilos, sufri Warxlis, oxraxuSis, niaxuris, Talgamuras da bolokis qveS axali da naxevrad gadamwvari nakelis Setana, apirobebs Zirxvenis fesvuris ramdenjerme dayofas, rac uaryofiTad aisaxeba xarisxze da sasaqonlo Rirebulebaze. amitom am kulturebisa da xaxvis qveS iyeneben kargad gadamwvar nakelis 20-40 tonas ha/ze. kitris qveS piriqiT ukeTesia axali nakeli 60-120 t/ha –ze, 

  aRmosavleT saqarTveloSi organuli sasuqebi Seitaneba mzralad xvnis win, dasavleT saqarTveloSi gazafxulze. mxolod kitris qveS gamoiyeneba gazafxulze xvnis win. 

  bostneuli kulterebis ekologiurad sufTa produqciis miRebis saqmeSi gadamwyveti rols asruleben mwvane sasuqebi anu sideratebi, romelTac Tavisufad SeuZliaT daagrovon niadagSi 20 tona nakelis Sesabamisi sakvebi elementebi, rac 80-90 % akmayofilebs sakveb elementebze dabali da Zalze dabali moTxovnilebis mqone kulturebs: kitrs, sazamTrs nesvs, gogras salaTas, mwvanils da boloks , 60-70 % saSualod momTxovni kulturebi pamidori, xaxvi, stafilo , badriJani da wiwaka. 30-50 % maRal momTxovni kulturebi kombosto , sufris Warxali. sakvebi elementebis danarCeni danaklisi aucileblad unda Seivsos organuli da mineraluri sasuqebis erToblivi gamoyenebiT. 




mineraluri sasuqebis gamoyeneba

  dabali da saSualo nayofierebis niadagebze organuli sasuqebis simciris SemTxvevaSi bostneuli kulturebis normaluri mosavlis misaRebad aucilebelia mineraluri sasuqebis gamoyeneba, Tumca sakvebi elementebisadmi Zalze dabali moTxovnilebis mqone  kulturebi maTi marto Tesviswina kultivaciis Setanis drosac iZlevian normalur  mosavals. sxva kulturebis qveS maTi gamoyeneba unda moxdes niadagSi sakvebi elementebis Semcvelobis, mosavlis donis da produqciis xarisxis gaTvaliswinebiT.M
  bostneuli  kulturebis ZiriTad ganoyierebaSi  Seitaneba fosforkaliumiani sasuqebis 80 % da azotiani sasuqis 60 %. azotiani sasuqebidan gamoiyeneba amoniumis gvarjila da Sardovana, iSviaTad amoniumis sulfati, uwylo amiaki da amiakuri wyali. fosforiani sasuqebidan neitralur da karbonatul niadagebze martivi da ormagi superfosfati, mJave niadagebze fosforitis fqvili. kaliumiani sasuqebidan kaliumis qloridi, Tumca ukeTes Sedegs iZlevian  kalimagnezia da kaliumis sulfati.

  aRmosavleT saqarTvelos urwyavi miwaTmoqmedebis pirobebSi  fosfor-kaliumiani sasuqebi Seitaneba SemodgomiT mzralad xvnis win. dasavleT saqarTveloSi yvela formis sasuqebis Setana xdeba gazafxulze.

 bostneuli kulturebis Tesvis dros ganoyierebaSi pamidvrisaTvis rekomendirebulia sruli mineraluri sasuqi Setanili iqnes N10P20K10 kg/ha. stafilos, xaxvisaTvis kitrisa da WarxlisaTvis N10P10K10  kg/ha Teslidan 2-3 sm Rrmad da 2-3 sm daSorebiT, fosforiani an kompleqsuri sasuqebis saxiT.                       

 bostneuli kulturebis gamokvebaSi dauSvebelia azotiani sasuqis  maRali normebiT Setana, vinaidan is gamoiwvevs ara marto xsnaris koncentraciis gadidebas da mcenareTa daCagvras, aramed produqciaSi nitratebis da azotis cilovani SenaerTebis  didi raodenobiT dagrovebas, rac ara marto uxarisxo da dabali sasaqonlo Rirebulebis produqciis miRebis mizezi xdeba, aramed amasTan erTad adamianebis nitratebiT da nitritebiT mowamvlis saSiSroebas qmnis. 

  pirvel gamokvebaSi mcenareTmkvebi kultivatoriT sasuqebi Seitaneba  mcenaridan 6-8 sm daSorebiT da 5-8 sm siRrmeze, meore gamokvebaSi mwkrivTSorisebis SuaSi 10-12 sm siRrmeze morwyvamde.

gamokvebaSi sarwyav wyalTan erTad Sesatanad specialur rezervuarSi winaswar xsnian sasuqs ise, rom xsnaris koncentracia Seadgendes 0,1-0,2 %. Semdeg mcenareebs jer  rwyaven sufTa wyliT, Semdeg sasuqiani wyliT da bolos isev sufTa wyliT. dauSvebelia sasuqis gaxsna sarwyav arxSi.

 umetesi bostneuli kulturebis qveS gamokvebaSi gamoyenebuli sakvebi elementebis normebi ar unda aRematebodes N10-20P10-20K10-20 kg/ha, mxolod kombostos qveS aris dasaSvebi N20-30P20-30K10-20 kg/ha gamoyeneba. meore gamokvebas awarmoeben marto azotkaliumiani sasuqebiT, mxolod mcenaris qimiuri analiziT misi saWiroebis dadgenis Semdeg. bostneuli kulturebis gamokvebaSi azotiani sasuqebidan gamoiyeneba amoniumis gvarjila da Sardovana. fosforiani sasuqebidan saukeTesoa superfosfati. yvavilivani kombostosaTvis yvelaze efeqturia molibdeniani da boriani superfosfati. kaliumiani sasuqebidan gamoiyeneba kaliumis qloridi da kaliumis 40 % marili. am ukanasknels rogorc natriumis Semcvels upiratesoba eniWeba sufris Warxlis, stafilos, bolokis, oxraxuSis da niaxuris qveS. silnar da qviSnar niadagebze upiratesoba eniWeba magniumis Semcvel kaliumian sasuqs kalimagnezias. 

kitris ganoyiereba

kitris moTxovnileba garemosa da kvebis pirobebis mimarT.

  kitri ver itans mzis sxivebis pirdapir moqmedebas, amitom mis Tesvas awarmoeben simindis kulisebSi an venaxis an xexilis baRis mwkrivSi. misi fesvTa sistema Zlier datotvilia da viTardeba niadagis saxnav fenaSi. maT sakvebi elementebis bevrad ufro naklebi SeTvisebis unari gaaCniaT vidre pamidoris fesvebs. amitom kitri yvelaze ufro nayofier da kargi fizikuri Tvisebebis mqone msubuq Tixnar niadagze mohyavT. misTvis optimaluri ares reaqcia PH 6,4-7,5 Seadgens. kargad reagirebs kiris Setanaze rogorc Zlier mJave, ise mJave niadagebze.

  kitrisaTvis optimaluri niadagis xsnaris koncentracia 0,01-0,05% Seadgens. bunebriv pirobebSi 0,02-0,2% farglebSi meryeobs. amitom mis qveS sasuqebis maRali normebis erTjeradi Setana ararekomendirebulia.

sakvebi elementebis simcirisa da siWarbis niSnebi kitrisaTvis

  azoti. azotiT xangrZlivi SimSilis dros qveda foTlebSi iSleba qlorofili, viTardeba qlorozi da davadebuli qsovilebi iwyebs xmobas. iRupeba yvavilebis da naskvebis didi raodenoba. rCeba mxolod mcire raodenobiT patara zomis Ria mwvane Seferili nayofebi. 

  azotiT Warbi kveba apirobebs vegetatiuri organoebis gaZlierebul zrdas da nayofmsxmoiarobis Semcirebas. foTlis kideebis mTel garSemowerilobaze Tavdapirvelad Cndeba yviTeli viwro 3-4mm siganis zoli, romelic SemdgomSi xmeba da TandaTan vrceldeba foTlis firfitis Suagulisken. foTlis wveri da kideebi exveva qvemoT. am SemTxvevaSi kitri iviTarebs mcire raodenobiT deformirebul, nitratebiT dabinZurebul nayofebs, romelTac araviTari sasaqonlo Rirebuleba ar gaaCniaT.

  fosfori. fosforiT SimSilis dros adgili aqvs gverdiTi gantotvis warmoqmnis Semcirebas, romlebzedac ZiriTadad msxmoiarobs kitri. gviandeba yvaviloba da nayofis Semosvla. ganviTarebuli nayofebi mcire zomisa da muqi mwvane Seferilobisaa, masSi gazrdilia nitratuli azotis Semcveloba. fosforiT Warbi kveba aCqarebs ganviTarebis fazebis gavlas da nayofis Semosvlas.

  kaliumi. kaliumis Zlieri simciris dros mcenare dakninebulia, da avaddeba foTlis ,,kideebis sidamwvriT“. warmoqmnili nayofebi wvrilia. am elementis siWarbis niSnebis garegnuli simptomebi xSir SemTxvevaSi misi simciris analogiuria.

 kalciumi. am elementis deficitis SemTxvevaSi zeda foTlebis firfitis ZarRvebSorisebSi warmoiqmneba moTeTro Seferilobis laqebi, romlebic TandaTan farTovdebian da mTel firfitas ikaveben. amasTan erTad adgili aqvs foTlebis ujredis kedlebis gaTxelebas, daavadebuli qsovilebis galorwovnebas da foTlebis erTmaneTTan Sewebebas. niadagSi kalciumis siWarbe apirobebs mTeli mcenaris da nayofis swraf daberebas.

  magniumi. magniumiT  SimSilis dros kitris qveda foTlebi avaddeba qloroziT. Ddavadebuli foTlebis qsovilebi myifea, male xmeba da cviva. ganviTarebuli nayofi mcire zomisaa. 

 bori. boris Zlieri deficitis SemTxvevaSi Zlierdeba yvavilcvena, ganviTarebul nayofebs gaaCnia maxinji, deformirebuli forma. 

 boris siWarbis simptonebi kitris foTlebze azotis siWarbis analogiuria. 

  manganumi. manganumiT SimSilis kitri avaddeba qloroziT da xmeba. Warbi kvebisas SeimCneva axalgazrda foTlebis ZarRvTaSorisi qlorozi da xmoba. foTlebi dabrecilia, zedapiri danaoWebuli. 

  TuTia. TuTiis simciris dros viTardeba ZarRvebSorisi qlorozi, mowiTalo brinjaosferi SeferilobiT. SeimCneva qloroziT daavadebuli qsovilebi xmoba. TuTiiT Warbi kvebis drosac viTardeba axalgazrda foTlebis qlorozi, daZarRva iRebs iisfer Sefervas, Reroze zeda kvirtebi xmeba, ufro Zveli foTlebi Wkneba da cviva. 

 molibdeni. xangrZlivi SimSilis SemTxvevaSi mTeli foToli avaddeba qloroziT da sxvadasxva Seferilobis laqebiT iwinwkleba. daZarRva rCeba Ria mwvane Seferilobis. qlorozirebuli foTlis qsovilebi amoburculia, kideebi zemoT exveva da xmeba.

kitris moTxovnileba sakvebi elementebis

mimarT da maTi gamotana mosavliT
  kitri niadagis nayofierebisadmi erT-erTi yvelaze maRal momTxovni kulturaa. sakveb elementebze maqsimalur moTxovnilebas ayenebs - yvavilobis, nayofis formirebisa da damsxvilebis fazaSi, maTi simciris dros iwyeba naskvebis cvena da isini  iReben maxinj formas. azotsa da fosfors es kultura zrda-ganviTarebis pirvel periodSi ufro meti raodenobiT iyenebs, vidre kaliums. 

  kitris mosavliT sakvebi elementebis gamotana, marcvleul kulturebTan SedarebiT bevrad mcirea. am kulturis erT centners kordian ewer niadagze gamoaqvs 0,28kg N, 0,15kg P2O5 da 0,44kg K2O, Savmiwebze - 0,29kg N, 0,12kg P2O5 da 0,32kg K2O, yavisfer  niadagebze - 0,32kg N, 0,10kg P2O5 da 0,54kg K2O.

  kitris qveS Sesatani organuli sasuqebisa da ZiriTadi sakvebi elementebis normebi.

  20 t kitris mosavlis misaRebad Savmiwa da Savmiwisebr niadagze saWiroa 30-50 t nakeli da sruli mineraluri sasuqi  N60P60K30  normiT,  mdelosa  da  rux  yavisfer  niadagze 60-80tona nakeli da N75-P60K30 , ewer, wiTelmiwa da aluviur niadagze 60-80 tona nakeli da N60-P90K90. 

kitris qveS organuli da mineraluri sasuqebis Setanis  xerxebi da wesebi.

                    ZiriTadi ganoyiereba
  mJave niadagebze ZiriTad ganoyierebaSi xvnis win niadagis mJavianobis Sesabamisad Seitaneba kiri da CakeTebas niadagSi.  amis Semdeg gadargvamde 10-15 dRiT adre gamoiyeneba organuli sasuqebi axali nakeli, torfkompostebi, torfi, frinvelis nakeli.  kitrisTvis umjobesia axali nakeli, romlis daSlisas  gamoyofili naxSirorJangi  kargad gamoiyeneba misi foTlebis mier.  organuli sasuqebis saorentacio norma aris 60-120 t/ha. aqedan ZiriTad ganoyierebaSi Setanil unda iqnas 30-60 t/ha (3-6kg 1m2-ze). frinvelis nakeli 1-1,5 t (1-1,5kg 1m2-ze) da 100-200 g/m2 nacri. 

  kitris nayofmsxmoiarobas sagrZnoblad adidebs organuli sasuqebTan erTad  mineraluri sasuqebis Setana. fosfor-kaliumis  sruli normidan P60-100 K60-90 kg/ha (6-10g P2O5 da 6--9g K2O 1m2-ze), ZiriTad ganoyierebaSi Setanili unda iqnas 50% anu 30-50 kg/ha P2O5 da 30-50 kg/ha K2O, (1m2-ze 3-5g P2O5 da 3-5g K2O) martivi da ormagi superfosfatis, mJave niadagebze - fosforitis fqvilis saxiT, kaliumiani sasuqebi – kaliumis qloridis da 40% kaliumis marilis saxiT.

  azotis sruli normidan 60-90 kg/ha, (6-9g 1m2-ze) 50% anu 30-45 kg/ha (3,0-4,5 g/m2) Setaneba dargviswina kultivaciis dros. azotiani sasuqebidan gamoiyeneba amoniumis gvarjila da Sardovana. amave periodSi Seitaneba kompleqsuri sasuqebi im sakvebi elementis Semcvelobis mixedviT, romelic yvelaze mcire raodenobiTaa niadagSi.

 kitris ekologiurad sufTa produqciis misaRebad, mineraluri sasuqebis ekonomiurad gamoyenebisaTvis da maTze gaweuli danaxarjebis Sesamcireblad metad efeqtur saSvalebas warmoadgens mwvane sasuqebis anu sideratebis gamoyeneba, romlebic organuli sasuqebis budnaSi SetanasTan erTad 80-100 % akmayofileben kitris moTxovnileba sakveb elementebze da uzrunfelyofen nitratebiT sufTa nayofebis miRebas.

           kitris rgvis dros ganoyiereba
sasuqebis Setanis es wesi gamoiyeneba mxolod dabali nayofierebis niadagebze. kitris dargvis win kvalSi Seitaneba 3-6 kg/m2 nakeli, normis 25% P2O51,5-2,0g/m2 da 25% K2O 1,5g/m2. saWiroebis SemTxvevaSi azotiani sasuqebis normis 25%-ic, anu 1,5 g 1 m2. . rgvis dros karg Sedegs iZleva kompleqsuri sasuqebis amofosis, diamofosiss, nitrofosis, nitroamofosis, nitrofoskas da nitroamofoskas N10P10K10 an N15P15K15 normiT Setana. kitris mosavlianoba SesamCnevad izrdeba mikrosasuqebis boris 2kg, TuTiis 3kg, manganumis 6kg, molibdenis 2kg/ha kvalSi SetaniT.

                   kitris gamokveba
 kitris gamokvebaSi Seitaneba azotis da kaliumis normis 50%, fosforis 25%. mis pirvel gamokvebas awarmoeben dargvidan 15-20 dRis Semdeg. am periodSi Seitaneba azotis, fosforis da kaliumis normis 25%, anu 1,5-g N; 1-1,5g P2O5 da 1-1,5g K2O.

 meore gamokveba tardeba yvavilobis dasawyisSi. am dros Seitaneba azotis normis 25% 1,5-g/m2. Tu dargvis dros fosfor-kaliumiani sasuqi ar iqna Setanili, maSin maTi normis 25% gadmoitaneba meore gamokvebaSi, 2-2,5g P2O5 da 1-2g K2O. saWiroebis SemTxvevaSi kitris mesame gamokveba warmoebs marto azotiani sasuqiT nayofmsxmoiarobis periodSi 1,5-g/m2 azoti. 

ekologiurad sufTa kitris nayofis mosavlis misaRebad gansakuTrebuli yuradReba unda mieqces mcenaris azotiT kvebis regulirebas, raTa Tavidan iqnas acilebuli nitratebis dagroveba. Tu mcenareTa kvebis diagnostikiT dadgenili iqna nayofSi nitratebis normasTan SedarebiT gadidebuli raodenoba, azotiT mesame gamokvebis saWiroeba aRar aris. saWiroebis SemTxvevaSi meore gamokvebaSi Sesatani azotis normac unda Semcirdes an saerTod gamoiTiSos.

mikroelementis deficitis gamovlinebisas, aucilebelia mikrosasuqebis dabalprocentuli xsnarebiT fesvgareSe gamokveba an Teslis Tesviswina damuSaveba. am mizniT 1l wyalSi ixsneba 1,2-1,5g borismJava, 0,2-0,5 g/l spilenZis sulfati, 0,4-0,6g molibdenmJava amoniumi, 0,6g spilenZis sulfati, 1,5g manganumis sulfati.

pamidoris ganoyiereba

pamidoris moTxovnileba kvebis pirobebis mimarT
pamidors gaaCnia mZlavri da Rrmad ganviTarebuli fesvTa sistema, romelTac Zneladxsnadi SenaerTebidanac SeuZliaT sakvebi elementebis SeTviseba. misTvis azot-kaliumiani sasuqebiT normaluri kveba gansakuTrebiT aucilebelebelia yvavilobis, dakokrebis da msxmoiarobis fazebSi. fosforze moTxovnilebis kritikuli periodi Teslis gaRivebidan aRmocenebamde gaaCnia. ver itans niadagis xsnarSi kalciumis maRal koncentracias, amitom mcire normiT mokirianebas moiTxoven mxolod Zlier mJave da mJave niadagebze. imis gamo, rom ver  egueba xsnarSi xsnadi marilebis 0,4% met koncentracias, pamidori sustad viTardeba damlaSebul niadagebze. es kultura yvelaze kargad xarobs gakulturebul msubuqi Sedgenilobis, sustmJave da sust tute ares reaqciis niadagebze, 5,0–8,0 PH intervalSi. 

sakvebi elementebis naklebobis da siWarbis garegnuli simptomebi pamidorisaTvis
 azoti. niadagSi azotis simciris dros TandaTan xmeba da iRupeba pamidoris yvavilebis mniSvnelovani raodenoba, cviva naskvebi. darCenili nayofebi wvrili da Ria mwvane Seferilobisaa. isini gaxevebulia da mis rbilobSi SeimCneva fesvebis ConCxis magvari CanarTebi, naadrevad mwifdebian. fesvebi iwyeben gamuqebas da xmobas. rac mcenaris zrdis SeCerebas iwvevs.

pamidoris azotiT Warbi kveba apirobebs nayofmsxmoiarobis Semcirebas. nayofebi yunwTan axlos mwvanea, analogiuri Seferiloba aqvs zogjer rbilobsac. garda amisa adgili aqvs nayofebSi cilovani SenaerTebisa da momwamvleli nitratebis da nitritebis dagrovebas, agreTve sxvadasxva Seferilobis toqsikuri  CanarTebis warmoqmnas, riTac sagrZnoblad uaresdeba produqciis xarisxi da nayofebis Senaxvis unarianoba. aseTi nayofebi saSiSia sakvebad.

 fosfori. fosforis simciris dros mkveTrad mcirdeba ganviTarebuli yvavilebis raodenoba. xangrZlivdeba yvaviloba da nayofis momwifebis periodi. qveda iarusis foTlebi iReben alisfers, TandaTan xmeba da cviva. mcenare aCerebs zrdas.

fosforis siWarbisas Cqardeba nayofebis momwifebis procesi.

 kaliumi. kaliumis simcire apirobebs wvrilnayofianobas, araTanabar simwifes, nayofis faSar agebulebas, romlis kanze da rbilobis SigniT SeiniSneba moSavo-moyavisfro zolebi. mcenare da nayofebi advilad avaddeba da dabali gemuri maCveneblebiT xasiaTdebian.

bori. misi Zlieri deficitis SemTxvevaSi mcenare sakmaod CamorCeba zrdaSi da  warmoqmnis Zlier gverdiT gantotvas  da  dawinwkluli maxinji formis foTlebis rozets. zogierTi foToli exveva. dazianebuli nayofebi deformirebulia, maTze SeiniSneba gamxmari qsovilebis laqebi.

 pamidoris moTxovnileba sakveb elementebze da maTi gamotana mosavliT
 pamidori yvelaze maRal moTxovnilebas ayenebs fosforiT kvebaze. gadidebul moTxovnilebas azotze da kaliumze. mis erT centners kordian ewer niadagze gamoaqvs 0,32kg N, 0,11kg P2O5  da 0,4kg K2O. Savmiwa niadagebze maTi gamotana Seadgens: 0,36kg N, 0,07kg P2O5  da 0,33kg K2O. wabla niadagebze yvelaze maRalia -  0,46kg N, 0,10kg P2O5  da 1,16kg K2O. 

sakvebi elementebis normebi pamidoris kulturis qveS.

Savmiwa da Savmiwisebr niadagze pamidoris 20-30 t mosavlis misaRebad saWiroa 15-30 t nakeli da sruli mineraluri sasuqis  N40-60P60-90K60-90  normiT  Setana, mdelosa  da  rux  yavisfer  niadagze 30-40tona nakeli da N60-90-P60-90K80-100 , ewer, wiTelmiwa da aluviur niadagze 20-40 tona nakeli da N90-120-P70-120K70-120. 

pamidoris qveS organuli da mineraluri sasuqebis Setanis xerxebi da wesebi.
ZiriTadi ganoyiereba

  ZiriTad ganoyierebaSi Zlier mJave niadagebze Seitaneba kiri da Caixneba, Semdeg organuli da fosforkaliumiani sasuqebi da isinic Caixneba. gazafxulze pamidoris gasanoyiereblad umjobesia Setanil iqnas gadamwvari nakeli da nacari 100g 1m2-ze. SemodgomiT axali nakeli, torfkompostebi, torfi, frinvelis nakeli.  dasavleT saqarTvelos uxvnaleqian zonaSi  da msubuq niadagebze organuli sasuqebi umjobesia Setanil iqnas adre gazafxulze xvnis win winamorbedi kulturebis qveS. aRmosavleT saqarTveloSi – SemodgomiT, mzralad xvnis win. 

  pamidoris qveS karg Sedegs iZleva organuli da mineraluri sasuqebis erToblivi Setana. es kultura maRali mgrZnobiarobiT gamoirCeva fosforiani sasuqebis mimarT, romlebic azotis fonze uzrunvelyofen maRalmsxmoiarobas, nayofis droul damwifebas da maTi xarisxis gaumjobesebas. fosfor kaliumiani sasuqebis sruli normidan -90kg P2O5 da 60-90kg K2O ha-ze, ZiriTad ganoyierebaSi Setanil unda iqnas 50%  P2O5 da 50% K2O anu  P45K30-45 kg/ha.

  fosforiani sasuqebidan gamoiyeneba martivi da ormagi superfosfati, mJave niadagebze – fosforitis fqvili. kaliumiani sasuqebidan – kaliumis qloridi da 40% kaliumis marili.

  azotiani sasuqebis sruli normidan (60-90 kg/ha) rgvis win Seitaneba 50-60 % anu 30-60 N  kg, dauSvebelia azotiani sasuqebis niadagSi CakeTebis gareSe datoveba. am periodSi gamoiyeneba kompleqsuri sasuqebi im sakvebi elementis Semcvelobis mixedviT, romelic minimumSi imyofeba niadagSi da mikrosasuqebic

  pamidoris maRalxarisxiani da  ekologiurad sufaTa produqciis miRebis, organuli da  da mineraluri sasuqebis ekonomiurad xarjvis saqmeSi, gadamwyvet rols asrulebs pamidoris moyvana  parkosani winamorbedis anu sideratebis Caxvnis Semdeg, romelTac SeuZliaT  nakelis mwkrivSi dargvisas SetanasTan erTad 70-80 % dakmayofilon  am kulturis moTxovnileba ZiriTad sakveb elementebze.

pamidoris dargvis dros ganoyiereba
  dargvis dros ganoyierebas awarmoeben mxolod dabali nayofierebis niadagebze. dargvis dros kvalSi Seitaneba organuli sasuqebis 10% da 25% P2O5. umjobesia winaswar iqnes momzadebuli organuli mineraluri narevi ise rom yovel gasanayofierebel 1m2 modiodes 400-500g kargad gadamwvari nakeli da 20g superfosfati, 30g kiri. Tu wina wlebSi azotis gamoyenebis aucilebloba dadginda, am periodSi Seitaneba normis 20%, romelic moakldeba ZiriTad ganoyierebas. 

  kompleqsuri sasuqebi dargvis dros gamoiyeneba N10P10K10 an N15P15K15 doziT. karg Sedegs iZleva rgvis dros kvalSi mikrosasuqebis Setanac. 

pamidoris gamokveba
azotiani  sasuqebiT pirvel gamokvebas awarmoeben dargvidan 15-20 dRis Semdeg, meores pirvelidan 20_25 dRis Semdeg. pirvel da meore gamokvebaSi Seitaneba  azotis fosforis da kaliumis normis 20-25%, rac 15-20 kg Seadgens ha-ze (1,5-2 g/m2). mesame gamokveba saWiroebis SemTxvevaSi unda Catardes meore gamokvebidan erTi Tvis Semdeg marto azotiani sasuqiT, magram is zrdis nitratebis dagrovebis risks. umjobesia azotis Semcvelobis kontroli warmoebul iqnas foTlis da nayofebis diagnostikis meTodiT, rac saSualebas mogvcems davareguliroT mcenaris azotiT kveba. Tu SemCneuli iqna nayofebSi maTi maRali Semcveloba, pirvel rigSi unda moixsnas mesame gamokveba, Tu esec ar aRmoCnda sakmarisi, maSin unda Semcirdes meore gamokvebaSi Sesatani azotis dozac.

urwyav pirobebSi piriqiT sasuqebis 60-70 % Setanili unda iqnes ZiriTad ganoyierebaSi. 30-40 %  dargvis dros da or gamokvebaSi.

mikroelementebis simciris aRmosafxvrelad saWiroa fesvgareSe gamokvebis Catareba. am mizniT 1l wyalSi  saWiroa gaixsnas 1,2-1,5 g/l boris mJava (10m2-is norma), 0,2-0,5 g/l spilenZis sulfati (20m2-is norma), 0,4-0,6 g/l molibdenmJava amoniumi (10m2-is norma), 0,6 g TuTiis sulfati (10m2-is norma), 1,5g manganumis sulfati (10m2-is norma). 

bostneuli kulturebis ganoyiereba daxurul gruntSi 

sasaTbure niadagis gruntis narevebis Sedgeniloba da Tvisebebi

saTburSi wlis ganmavlobaSi moyavT 3-4 kultura da 1m2-ze iReben 40-50 kg bostneuls. aseTi mosavlis misaRebad saWiroa maRali nayofierebis da marilebis dabali Semcvelobis mqone niadagis gruntis momzadeba, romelsac unda gaaCndes maRali buferoba, wyalSekavebisa da STanTqmis unari. Tavisufali unda iyos davadebebisagan da mavneblebisagan. 

gamoyenebis xangrZlivobis mixedviT grunti iyofa: moklevadiani (2-4weli), xangrZlivi (5-8 weli), Zalze xangrZlivi gamoyenebis ( 8-12weli)  da ucvleli 12- welze meti. amJamad gamoiyeneba Seucvleli grunti, romlis gauvneblobas awarmoeben, yovelwliuri sterilizaciiT orTqliT an sxva qimiuri saSvalebiT. 

saTburis grunts amzadeben kordis an tyis niadagisagan, torfisagan da nakelisagan. fizikuri Tvisebebis gasaumjobeseblad nazavSi amateben Semamsubuqebel masalebs naxerxs, Calas, silas, ceoloTebs da sxva nedleuls. saTburis gruntis nazavis ZiriTadi Semadgeneli nawilebia: 60 % Savmiwa niadagi, 30 % nakeli, 10 % naxerxi. garda amisa gamoiyeneba 60 % kordis niadagi, 20 % nakeli da 20 % torfi; kordis miwa 50%, ceoliTi 30 %, nakeli an naxerxi @20 %.

 saTburis  grunti masSi Semavali komponentebis Semcvelobis mixedviT iyofa: organul, romelic Seicavs 20-30 % organul nivTierebas da 70 % kordis miwas; mineralur- misi ZiriTadi Semadgeneli nawilia kordis miwa da 15 % organuli nivTiereba; organul- mineralur gruntad, romelic Seicavs 20-30 % organul nivTierebas da 70 % kordis miwas. 

organul nivTierebis dabali Semcvelobisas ar aris rekomendirebuli sasuqebis maRali normebis Setana, radgan isini iwveven niadagis damarilebas. aqedan gamomdinare organuli nivTierebebis Secvla sxva komponentebiT SeuZlebelia. 

saTburis  grunti unda Seicaves 8-10 % Hhumuss. organuli nivTierebebis Sesavsebad nazavSi yovelwliurad saWiroa 25-30 kg/m2-ze nakelis, torfkompostis an naxerxis damateba. organuli nivTierebis Semcvelobis gadidebis Semdeg maTi yovelwliurad Setana saWiro ar aris.  

            sasaTbure gruntis momzadeba

sasaTbure grunti mzadeba rogorc specialur moedanze ise uSualod saTburSi winaswari kompostirebis gareSe, sadac winaswar gakeTebuli unda iqnes drenaJi. saTburSi nergebis gadargvamde sami kviriT adre SeaqvT  yvela aucilebeli komponenti, romlebic Tanabrad nawildeba mTel farTobze, Semdeg awarmoeben maT Caxvnas da frezirebas. sasaTbure gruntis sisqe unda Seadgendes 25-30 sm. niadagis narevSi haeris Semcveloba 10-12 %, forianoba 50-60 %.

gruntis momzadebis Semdeg saTburis yoveli 1000  m2–ze niadagis 20-25 sm fenidan iReben erT Sereul nimuSs, romelSidac tardeba sruli agroqimiuri analizi. miRebuli monacemebis safuZvelze warmoebs ZiriTad ganoyierebaSi, rgvis dros da gamokvebaSi Sesatani makro da mikroelementebis dozebis dadgena. 

saTburSi sasuqebis Setanisas aucileblad daculi unda iqnes Semdegi moTxovnebi:

I. sakvebi elementebiT Zalze Raribi gruntis gamokvebas awarmoeben kviraSi erTxel. sasuqis doza ar unda aRematebodes 70g/ m2 –ze.

II. sakvebi elementebiT Raribi gruntis gamokveba unda moxdes aseve kviraSi erTxel. 40-50 g sasuqi 1 m2 –ze. an 70g/ m2 –ze 9-10 dReSi .

III. sakvebi elementebiT normaluri uzrunvelyofis SemTxvevaSi, kviraSi erTxel SeaqvT 30-40 g sasuqi 1 m2 –ze, an 70g/ m2 –ze 12-13 dReSi erTxel.

IV. Tu niadagis gruntSi sakvebi elementebis Semcveloba gadidebulia an maRalia gamokvebas ar awarmoeben.

saTburSi dauSvebelia sasuqebis maRali normebis erTjeradi Setana, vinaidan is apirobebs marilebis Warbi raodenobiT dagrovebas, xsnaris koncentraciis gadidebas da mcenareTa daCagvras. aqedan gamomdinare ZiriTad ganoyierebaSi  susti marilgamZleobis mqone kulturebis qveS sakvebi elementebis erTjeradad Sesatani maqsimaluri doza g/ m2 –ze Seadgens:  N 5 g ;  P2O5  30 g ; K2O 20 g. saSualo an maRali marilgamZle kulturebis qveS- N 8 g ; P2O5  40 g ; K2O 20 g. gamokvebaSi susti marilgamZleobis mqone kulturebis qveS Seitaneba  N 5 g ;  K2O 10 g. saSualo an maRali marilgamZle kulturebis qveS N 5 g ;  K2O 10-15 g.

calkeuli bostneuli kulutrebis ganoyiereba daxurul gruntSi
kitris ganoyiereba
kitris kvebis Taviseburebani, moTxovnileba sakveb elementebze da maTi gamotana mosavliT
kitri niadagis gruntisadmi erT-erTi Zlieri momTxovni kulturaa. misi maRali 30-35 kg/ m2 mosavlis misaRebad saWiroa sakvebi elementebis didi raodenoba. mosavlis erTeulze sakvebi elementebis xarjvis done damokidebulia saTburSi kitris moyvanis droze. ivlisSi darguli kitri xarjavs TiTqmis 1,5 jer met sakveb elements, radgan am periodSi ufro xelsayreli pirobebia mosavlis formirebisaTvis, vidre ianvarSi gadargvisas. azotis , fosforis kaliumis da magniumis  ZiriTadi raodenoba imyofeba nayofebSi, ris gamoc sakvebi elementebis simciris SemTxvevaSi iwyeba naskvebis cvena da nayofebi iReben maxinj formas. rac Seexeba kalciums misi ZiriTadi raodenoba imyofeba foTlebSi. 

10 kg kitris mosavals gamoaqvs 15,3-25,8 g N; 5,9-13,1g P2O5 ; 35,6-51,1 g K2O ; 24,4-31,3g Ca; 4,5-9,2 g Mg ; sakvebi elementebis gamotana arsebiTad icvleba moyvanis pirobebis gavleniT.

kitri sakveb elementebze maqsimalur moTxovnilebas ayenebs nayofebis formirebis fazaSi, amitom am SemTxvevaSi mudmivad unda vizrunoT niadagis gruntSi sakvebi elementebis moZravi formebis optimaluri Semcvelobis SesanarCuneblad. 

kitris qveS organuli da mineraluri sasuqebis Setanis xerxebi da wesebi.
ZiriTadi ganoyiereba. saTburis niadagis gruntSi ZiriTad ganoyierebaSi CiTilebis gadargvis win pirvel rigSi Seitaneba kiri niadagis mJavianobis Sesabamisad da CakeTdeba niadagSi. amis  Semdeg dargvamde 10-15 driT adre Seitaneba organuli sasuqebi 20-25 g/m2–ze da maTi CakeTebasac warmoebs niadagSi.

mineraluri sasuqebi kitris qveS Seitaneba niadagis gruntis frezirebis win. Rarib niadagze yovel m2-ze gamoiyeneba 10-20 N g ; 40-50 g

 P2O5 ; 20-40 g K2O; da 2-4 g MgO. niadagis saSualo uzrunvelyofis SemTxvevaSi 5-10g N;  20-40g P2O5 ; 0-20 g K2O da 0-2 g MgO.  niadagSi sakvebi elementebis gadidebuli Semcvelobisas 0-5 g N; 10-20g P2O5 ; kaliumiani da magniumiani sasuqebis Setana saWiro ar aris. 

axalgazrda kitris mcenare Zalze mgrZnobiarea amiakis maRali koncentraciis mimarT, amitom azotis dozebi ise unda vareguliroT, rom misi raodenoba niadagis gruntSi ar unda aRematebodes saerTo azotis 25-30 %. Tu gaizarda  niadagis xsnaris koncentracia niadagis gruntis ZiriTad ganoyierebaSi Sesatani sasuqebis dozebi unda Semcirdes 20-30 %.

frezirebis win saWiroebis SemTxvevaSi ZiriTad ganoyierebaSi Seitaneba mikrosasuqebic 3-5 weliwadSi erTxel. 1 ha sasaTbure farTobze Seitaneba 1 kg bori ( 5,9 kg boris mJava); 3 kg manganumi( 13,5 kg manganumis sulfati) da 3 kg spilenZi ( 12 kg spilenZis sulfati).

CiTilebis gadargvamde grunts kargad atenianeben, riTac mcirdeba niadagis zeda fenebSi marilebis maRali koncentracia, romelmac SeZleba ganapirobos axalgazrda CiTilis fesvTa sistemis dawva. 

gamokveba. kitri gamokvebis mimarT Zlier mgrZnobiare kulturaa, rac aixsneba misi xangrZlivi savegetacio periodiT. sakvebi elementebiT Rarib niadagze kitris qveS gamokvebaSi yovel m2-ze Seitaneba 8-16g N ; 20-35 g P2O5 ; 13-26 K2O; da 2-4 g MgO. sakvebi elemenrtebis optimaluri Semcvelobisas 0-8g N ; 10-20 g P2O5 ; 0-13g K2O; da0-2 g MgO. gadidebuli Semcvelobisas azoti, kaliumi da magniumi ar Seitaneba, fosforis doza 0-5g P2O5 farglebSia.

kitris gamokvebaSi azotis doza ar unda aRematebodes 5g/ m2-ze, erT gamokvebaSi Sesatani sasuqebis dozeba ar unda aRematebodes 70 g/ m2-ze, xolo marilebis koncentracia 0,7 %.
     pirvel gamokvebas awarmoeben kitris gadargvidan 3-4 kviris Semdeg. gamokvebaSi iyeneben wyalSi xsnad mineralur sasuqebs. gamokvebis Semdeg grunts atenianeben. azotiT da kaliumis gamokvebas awarmoeben 3-6 jer mTeli savegetacio periodis ganmavlobaSi, fosforiT gamokvebas orjer. gamokveba umjobesia Catarebuli iqnes  dilis saaTebSi, roca mcenare aqtiurad STanTqavs sakveb elementebs. gruntis tenianoba ar unda iyos 40-45 % naklebi. 

gamokvebaSi iyeneben rogorc myar ise Txevad sasuqebs. ufro efeqturia Txevadi sasuqebis gamoyeneba, radgan is saSvalebas iZleva gamokveba SeTanawyobili iqnes rwvasTan, romlis SemTxvevaSic miiRweva sakvebi elementebiT mcenareTa ufro srulyofili uzrunvelyofa. fesvuri gamokvebisas marilebis saerTo koncentracia sarwyav wyalSi ar unda aRematebodec 4g/1 l-Si. gamokvebas wyveten mosavlis aRebamde 20-30 dRiT adre.

fesvgareSe gamokveba. 

kitris fesvgareSe gamokvebisaTvis umjobesia gamoyenebuli iqnes Sardovana, erTY an orCanacvlebuli kaliumis fosfati, kaliumis an kalciumis gvarjila da kaliumis qloridi. marilebis xsnarebs unda gaaCndes neitralurTan miaxloebuli reaqcia, misi koncentracia ar unda aRematebodes 0,15 %. fesvgareSe gamokveba sasurvelia Catarebuli iqnes saRamos saaTebSi, roca aorTqleba klebulobs, rac amcirebs maTze marilebis maRali koncentraciis warmoqmnas. xsnaris xarji mcenaris xnovanebis mixedviT 1500-3000l/ha-ze.

mikroelemenTebiT kitris fesvgareSe gamokvebisas Cveulebriv amzadeben maT Semcvel deda xsnarebs, romlis yoveli litri Seicavs 

0,8-1 g boris mJavas, 0,7-1,2 g manganumis sulfats, 0,2-0,2 g spilenZis, TuTiis da kobaltis sulfats, 0,1 g molimdenmJava amoniums. samuSao xsnarebis mosamzadeblad yovel 10 l wyalze amateben mikroelementebis deda xsnaris 10 ml. saTburis 10 m2–ze  mikroelementebis Semcveli xsnaris xarji 2,5-3l Seadgens. fesvgareSe gamokvebisas dauSvebelia makroelementebis Semcveli xsnarebis mikrosasuqebis xsnarebTan Sereva, radgan bori, TuTia, manganumi da spilenZi fosformJavasTan warmoqmnian Zneladxsnadi fosfatebis naleqs.


kitris Teslis Tesviswina damuSavebisaTvis gamoiyeneba mikrosasuqebis dabali koncentraciis xsnari.. erT litr wyalSi am mizniT xsnian 0,1 -0,1g-anu 100-100mg boris mJavas, spilenZis, TuTiis da manganumis sulfats, 0,02 g molibdenmJava amoniums. am xsnariT Tesls Seasveleben  naxevari saaTis ganmavlobaSi da 12 saaTis Semdeg aSroben. 

saTburSi maqsimaluri mosavlis misaRebad naxSirorJangis Semcveloba 0,2-0,3 % farglebSi (moculobiT) unda iyos. amisaTvis Seitaneba mSrali yinuli.

          

pamidoris ganoyiereba

pamidoris kvebis Taviseburebani, moTxovnileba sakveb elementebze da maTi gamotana mosavliT

pamidors gaCnia ufro mZlavri fesvTa sistema vidre kitrs da ufro maRali mosavlis formirebis unaric, amitom gamoirCeva sakvebi elementebisadmi ufro maRali moTxovnilebiT. misi calkeuli organoebi gansxvavebuli raodenobiT ZiriTad sakveb elementebs Seicaven. azotis fosforis da kaliumis naxevarze meti nayofebSi imyofeba.
 


pamidori mosavlis erTeulze sakvebi elementebis ufro  didi raodenoba gamoaqvs vidre kitrs. 10 kg nayofis formirebisaTvis is xarjavs 31,1-46,4 g N, 9,6-14,2g P2O5  da 49,4-52,8 g K2O. sakvebi elementebis gamotanili raodenoba ise rogorc mosavali damokidebulia moyvanis pirobebze.

     pamidori SeiTvisebs ufro nakleb fosfors vidre azotsa da kaliums. miuxedavad amisa didi yuradReba unda mieqces mis fosforiT uzrunvelyofas. mas kaliumze ufro maRali moTxovnileba gaaCnia mokle Rrublian dReebSi. kaliumis Semcvelobis gadideba gruntSi xels uwyobs  nayofebis gemuri Tvisebebis gaumjobesebas. zamTris TveebSi kargad ganviTarebuli da jamrTeli  davadebebisadmi gamZle mcenaris misaRebad, aucilebelia gavaZlieroT kaliumiT kveba. 

pamidoris qveS organuli da mineraluri sasuqebis Setanis xerxebi da wesebi.
ZiriTadi ganoyiereba. ZiriTad ganoyierebaSi pamidoris qveS kiriani sasuqebi gamoiyeneba mxolod < 5,5 pH maCveneblis dros, maTgan umjobesia dolomiti. misi niadagSi CakeTebis Semdeg SeaqvT nakeli 15-20 kg/m2-ze. Tu nakeli an torfkomposti Seicavs Ddidi raodenobiT namjas, naxerxs, mis dozas adideben 25 kg/m2-mde. Tu pamidors rgaven kitris Semdeg nakelis magivrad umjobesia Setanili iqnes gamafxvierebeli masala namja da naxerxi 10-15 kg/m2-ze. 

pamidori did moTxovnileba ayenebs kaliumze, amasTan erTad kargad reagirebs fosforiT Warb kvebaze. dargvamde gruntSi Rarib niadagze yovel m2-ze  saSualod Seitaneba 10-20 N g ; 40-50 g P2O5 ; 20-40 g K2O; da 2-4 g MgO. niadagis saSualo uzrunvelyofis SemTxvevaSi 5-10g N; 20-40g P2O5 ; 0-20 g K2O da 0-2 g MgO.  niadagSi sakvebi elementebis gadidebuli Semcvelobisas 0-5 g N; 10-20g P2O5 ; kaliumiani da magniumiani sasuqebis Setana saWiro ar aris.
azotis, fosforis da kaliums garda ZiriTad ganoyierebaSi SeaqvT manganumis sulfati 40-50 g/m2 . Tu mosakirianeblad dolomiti iqna Setanili, maSin magniumis sulfatis dozas amcireben orjer. ZiriTad ganoyierebaSi Sesatani azotis, fosfori da kaliumis dozebi dgindeba niadag gruntSi Casatarebeli analizebis Sesabamisad

Ggamokveba. axalgazrada asakSi pamidoris gamokvebas awarmoeben iSviaTad. nayofmsxmoiarobis periodSi xSirad. mTeli savegetacio periodis ganmavlobaSi pamidoris gamokvebas awarmoeben 5-7-jer 15-20 dReSi erTxel. sakvebi elementebiT Rarib niadagze pamidoris  qveS gamokvebaSi yovel m2-ze Seitaneba19-25g N ; 20-35 g P2O5 ; 20-40 K2O; da 3-5 g MgO. sakvebi elementebis optimaluri Semcvelobisas 13-19g N ; 10-20 g P2O5 ; 10-20g K2O; da 2-3 g MgO. gadidebuli Semcvelobisas 6-13g N ; 0-5 g P2O5 ; 5-10g K2O; da 0-2  g MgO. 

 Tu mcenareebi mZlavrad viTardebian da SeimCneva azotis siWarbe, maSin azotis gamokvebas gamoricxaven. gamokveba imgvarad unda iqnes warmoebuli, rom xsnaris koncentraciam ar unda gadaaWarbos 0,7 %.

HhumusiT mdidar gruntSi nergebis naadrevad gadargvisas azoti SeaqvT 5 g/m2-ze, raodenobiT, meoTxe mtevnis warmoqmnis Semdeg. CiTilis mart aprilSi gadargvisas azotiani sasuqebi SeaqvT pirveli mtevnis warmoqmnisas. ufro gvian sruli mineraluri sasuqi SeaqvT niadagis agroqimiuri maCveneblebis Sesabamisad. Tu azotis Semcveloba niadagSi optimalur doneze dabalia, maSin gamoiyeneba 8 g/m2-ze N. Semdgom gamokvebas awarmoeben 3-4 kviraSi erTxel niadagis nayofierebis mixedviT ise rom gamokvebaTa mTelma raodenobam 3-6 Seadginos. 

pamidori did moTxovnilebas ayenebs kaliumiT kvebaze da dadebiTad reagirebs  am elementis gamokvebaSi Setanaze. kaliumiT gamokvebas awarmoeben savegetacio periodSi or samjer 10 g angariSiT m2-ze. kaliumiani sasuqebis saukeTeso formas, kaliumis sulfati, kaliumis gvarjila da kalimagnezia warmoadgens. qloris Semcveli kaliumiani sasuqebi nakleb efeqturia gansakuTrebiT zamTris periodSi, arasakmarisi ganaTebis dros.

 Semodgomaze pamidoris gamokvebisas azotis dozas amcireben 30% , kaliumisas ki adideben. nayofebis kargad gamonaskvisaTvis iyeneben zrdis stimulatorebs.

pamidoris fesvgareSe gamokvebisas mineraluri marilebis koncentracia xsnarSi ar umda aRematemodes 0,3 %. mis gamosakvebad gamoiyeneba iseTive koncentraciis xsnarebi rogoric kitris SemTxvevaSi. nayofebis kargad gamonaskvisaTvis iyeneben zrdis stimulatorebs.

 pamidoris gamokvebas wyveten mosavlis aRebis damTavrebamde erTi TviT adre.

mravalwliani kulturebis ganoyiereba


vazis kulturis ganoyiereba

       vazis kulturis  kvebis Taviseburebani.
vazi mravalwliani mcenarea, erTsa da imave adgilze gaSenebulia 30-40 wlis ganmavlobaSi, ris gamoc Zlier aRaribebs niadags sakvebi elementebiT, kvebis pirobebis mimarT SedarebiT dabaliM moTxovnilebiT gamoirCeva, amitom is TiTqmis yvela tipis niadagze mohyavT. yvelaze maRal da xarisxian mosavals iZleva msubuq, Rrma, struqturul, humusiT uzrunvelofil karbonatul niadagebze. 
mJave niadageze gaSenebisas 10-15 weliwadSi erTxel aucileblad moiTxoven mokirianebas. bici  da bicobi niadagebze moTabaSirebas. 

vazis  fesvTa sistema ZiriTadi masa moTavsebulia 20-60 sm fenaSi. tenian pirobebSi 15-30 sm fenaSi. es specifika gaTvaliswinebuli unda iqnes niadagSi sasuqebis Setanisas. 
sakvebi elementebis simcirisa da siWarbis  

simptomebi vazisaTvis.

azoti. azotiT SimSilis dros vazi knindeba. misi foTlebis umravlesoba  qloroziT avaddeba. alag-alag foTlebs gadahkravs wiTeli Seferiloba. mkveTrad ecema yurZnisa da Rvinis xarisxi.


azotiT Warbi kvebis dros vazis vegetatiuri organoebi mZlavrad izrdebian,  advilad avaddebian da iyinebian. inviTareben mcire raodenobiT dabali Saqrianobis da maRali mJavianobis mqone mtevans, romelic gvian mwifdeba. yurZnis marcvali advilad skdeba da lpeba. Zalze mcirdeba misi Senaxvis xangrZlioba. dabalia miRebuli Rvinis xarisxi da sasaqonlo Rirebulebaa, radgan Rvino masalaSi gadadis sakmaod didi raodenobiT cilovani SenaerTebi. aseTi Rvino cudad ifiltreba, imRreva da advilad avadddeba- gansakuTrebiT Tagvis gemoTi.

fosfori.
fosforis simciris dros Zlier mcirdeba generaciuli organoebis warmoqmna da formireba, yvavilobisa da msxmoiarobis procesi. vazis ylortis qveda iarusis foTlebi iReben alisfer Seferilobas.   yurZenSi Semcirebulia Saqrebis  Semcveloba da gauaresebulia  Rvinis xarisxi. 
 

kaliumi. kaliumiT SimSilis dros vazis qveda foTlebze viTardeba ,,kideebis sidamwvre” da Svindisferi Seferiloba. vazis ylortebi inviTarebs mraval wvril namxrevs.  yurZnis marcvlis ujredis kedlebi Txeldeba ujredanas Semcvelobis Semcirebis gamo, amitom tenis siWarbis dros dros marcvlis kani advilad skdeba da lpeba. mcirdeba masSi Saqrianoba, izrdeba mJaviaanoba, ris Sedegadac ecema Rvinis xarisxi.

kalciumi. kalciumi zrdis yurZenSi Saqrianobas. aumjobesebs Rvinis xarisxs da bukets, matebs sixalises. am elementiT Warbi kveba iwvevs vazis davadebas qloroziT.
magniumi da rkina. zogierT niadagze vazi ganicdis magniumis  da rkinis naklebobas, rac xSir SemTxvevaSi qloroziT davadebis mizezi xdeba da sagrZnoblad amcirebs miRebuli yurZnis da Rvinis xarisxs.

mikroelementebi. 
boris Zlieri deficitis pirobebSi fesvisa da Reros zrdis wertilebi xmeba. davadebuli mcenareebi mcire raodenobiT mtevnebs da yvavilebs inviTareben, romelTa mtvris marcvals ar gaaCnia ganayofierebis unari, ris gamoc mtevanze Zalze Semcirebulia gamonaskvis procenti da gazrdilia wvrilida ganuviTarebeli marcvlebis ricxvi. 

TuTiiT SimSilis dros viTardeba ZarRvTSorisi qlorozi da davadebuli adgilebi iwyeben xmobas. mtevanze viTardeba didi raodenobiT deformirebuli marcvlebi.

venaxis moTxovnileba sakveb elementebze da maTi gamotana mosavliT.


vazi yvavilobis fazaSi ufro mgrZnobiarea, azotisa da fosforis simciris mimarTY, momwifebis periodSi kaliumis mimarT.

vazi msxmoiarobis organoebis formirebas iwyebs wina wels da amTavrebs Semdeg wels kvirtebis gaSlis win. amitom vegetaciis dasawyisSi sakvebi elementebiT arasakmarisi uzrunvelyofa iwvevs, maT Zlier ukudenas mtevanebSi, ris gamoc sustdeba sayvavile kvirtebis Casaxva, rac apirobebs yurZnis mosavlis Semcirebas Semdeg wels.


vazis 100 c yurZnis mosavliT da misi Sesabamisi anasxlaviT 1 ha-ze  gamoitaneba; 39,7kg azoti, 14,@2 kg P2O5; 44,1 kg  K2O; 51,4 kg  CaO; 9,2kg MgO; 130 g B;  21g  Cu;  230g Mn; 75 g  Zn, 1040 g  Fe.  

sakvebi elementebis normebi mevenaxeobaSi
msxmoiare venaxebisa da sadedeebis gasanoyiereblad organuli sasuqebidan aRmosavleT saqarTvelos urwyav venaxebSi saWiroa gamoyenebuli iqnes nakeli 20-25t, sarwyavebSi 25-30 t, xolo dasavleT saqarTvelos venaxebSi 30-40t 3-4 weliwadSi erTxel. 

aRmosavleT saqarTvelos kaxeTis urwyavi venaxebisaTvis rekomendirebulia azotis N60-90 P60-90 K40-90kg/ha Setana. kaxeTisa da qarTlis sarwyavi venaxebisaTvis N90-120P90-120K60-90kg/ha. dasavleT saqarTvelos  zomier naleqian raionebSi N90-120-150P90-120 K60-90 kg/ha.

aRmosavleT saqarTvelos filoqsera gamZle vazis sadedeebSi Setanili unda iqnes N120-150P90-120K60-90 kg/ha: sanergeebSi NN90P90K60, dasavleT saqarTvelos sadedeebSi N120-150P100-160K90 kg /ha. 


venaxis 70-100 c/ha mosavlianobis dros ar aris rekomendirebuli srul mineralur sasuqSi calkeuli sakvebi elementis normis 90 kg zeviT gadideba, 100-150 c/ha mosavlianobis dros 120 kg zeviT gadideba. is gaumarTlebelia ekonomikuri, fiziologiuri da ekologiuri aspeqtiTac. 

venaxis qveS sasuqebis Setanis xerxebi da wesebi.
dargvamde ganoyiereba. 

dargvamde ganoyierebaSi wamyvani roli ekuTvnis nakels da fosforkaliumian sasuqebs. Tixian niadagze plantaJis win Setanili iqnes 60-80 t, msubuq niadagebze 90-120 t. Savmiwebze 40 t. danarCeni tipis niadagebze 60t nakeli. Tu meurneobaSi ar moipoveba organuli sasuqebis rezervebi maSin iyeneben sideratebs, romelTa Caxvnas awarmoeben plantaJamde erTi wliT adre. fosforisa da kaliumis Setana plantaJis dros unda moxdes P100-150 kg/ ha normiT.  karg Sedegs iZleva plantaJis win am normis or- samjer gadideba.
dargvis dros ganoyiereba.


dargvis dros sargavi ormos ZirSi SeaqvT 1-2 kg kargad gadamwvari nakeli, 10 g P2O5 , 6-12g  K2O;  da kargad aureven niadagTan da zemodan faraven 2-3 sm niadagis feniT.
axalgazrda venaxis ganoyiereba.

 Tu plantaJisa da rgvis dros Setanilia mineraluri da organuli sasuqebi, axalgazrda vazi ganoyierebas aRar saWiroebs. mxolod mesame – meoTxe wlidan iwyeba 30- 40 kg azotiani sasuqis gamoyeneba. Tu plantaJis an dargvis dros organuli da mineraluri sasuqebi ar iqna Setanili, maSin niadagSi sakvebi elementebiT Zalze dabali uzrunvelyofis SemTxvevaSi Seitaneba 60-80kg NPK, dabali uzrunvelyofis SemTxvevaSi 40-60 kg/ha, saSualo uzrunvelyofisas 30-40 kg. Zalze maRali uzrunvelyofis SemTxvevaSi sasuqi saerTod ar SeaqvT.

      

msxmoiare venaxisAganoyiereba.


msxmoiare venaxSi Tu plantaJis dros Setanilia nakeli, fosforiani da kaliumiani sasuqebi, msxmoiarobis dasawyisSi regularulad SeaqvT mxolod azotiani sasuqebi. fosforiani da kaliumiani sasuqebis Setanas am elementiT Zalze Rarib niadagebze iwyeben dargvidan 2-4 wlis Semdeg, Raribze 4-6 wlis, saSualod uzrunvelyofisas - 6-7 da maRali uzrunvelyofisas 7-8 wlis Semdeg.

organuli sasuqebis gamoyenebas niadagSi humusis dabali Semcvelobis iwyeben 2-3 wlis Semdeg, saSualo – 3-4, maRali 4-5 da Zalian maRali uzrunvelyofisas 5 wlis Semdeg. organuli sasuqebidan SeaqvT nakeli, torfkompostebi, Sereuli kompostebi, WaWa da sxva anarCenebi.  nakelis simciris SemTxvevaSi venaxSi sakmaod efeqturia sideratebis Tesva. aRmosavleT saqarTveloSi mwvane sasuqad seqtember-oqtomberSi mwkrivTaSorisebSi Tesaven Semodgomis sideratebs. maTi niadagSi CakeTeba xdeba adre gazafxulze aqtiuri yvavilobis fazaSi. 

azotiani sasuqebidanAN venaxis gasanoyiereblad gamoiyeneba amoniumis gvarjila, Sardovana da amoniumis sulfati. fosforiani sasuqebidan- martivi superfosfati, ormagi superfosfati da fosforitis fqvili. kaliumiani sasuqebidan kaliumis qloridi da 40% kaliumis  marili. kompleqsuri sasuqebidan amofosi, diamofosi, nitrofosi, nitroamofosi, nitrofoska, nitroamofoska.


organuli da fosfor-kaliumiani sasuqebis vazis kulturis qveS SeaqvT Semodgomaze gadabarvis win 18-22sm siRrmeze. azotiani sasuqebi gazafxulze, misi 60% Seitaneba vegetaciis dasawyisSi, 40% - yvavilobis win. amoniumis sulfatisa, uwylo amiakis, amoniakuri wylis da kompleqsuri sasuqebis Setana umjobesia gazafxulze gadaxvnis  an kultivaciis win. amave periodSi gamoiyeneba kompleqsuri da mikrosasuqebi. mikrosasuqebidan Seitaneba 12 kg boris mJava, 13-26 kg TuTiis sulfati, molibdenmJava amoniumi, 50 kg manganumis Slami da 8-11kg spilenZis sulfati. 

gamokveba. vazis qveS azotiani sasuqiT gamokveba Catarebuli unda iqnes intensiuri zrda-ganviTarebis dasawyisSi, anu yvavilobis wina periodSi. gamokvebaSi Sesatani azotiani sasuqis raodenoba damokidebulia mosavlis doneze, dabali msxmoiarobis SemTxvevaSi azotis normas amcireben. saSualod gamokvebaSi Seitaneba normis 40%,  amoniumis gvarjilis an Sardovanis saxiT. venaxis gamosakvebaSi azotian sasuqTan erTad SeiZleba gamoyenebul iqnas nakelis wunwuxi.

mevenaxeobaSi xSirad SemTxvevaSi mineralur sasuqebTan erTad  maRal efeqts iZleva yvavilobis win mikroelementebis Semcveli xsnarebiT fesvgareSe gamokvebis Catareba. fesvgareSe gamokvebisaTvis gamoiyeneba boris mJavas 0,01-0,03 % xsnari (10-30g 100 l-Si). TuTiis sulfatis 0,02-0,05 % ( 20-50 g 100 l-Si ), molibdenmJava amoniumis O0,02-0,03 % (20-30 g 100 l-Si), manganumis sulfatis 0,05-0,1 % xsnari. maTi Sesxureba umjobesia bordos xsnarTan erTad.

 xexilovani  kulturebis ganoyiereba

xexilovani kvebis Taviseburebani 
xexilovan mcenareTa kvebaze did gavlenas axdens fesvTa sistemis gavrcelebis siRrme. mZime meqanikuri Sedgenilobis niadagebze da tenian pirobebSi fesvebi viTardeba ufro nakleb siRrmeze. msubuq, teniT naklebad uzrunvelyofil niadagebze – Rrmad. msxlis fesvTa sistema vrceldeba ufro Rrmad, vidre vaSlis. alublis, blis da qliavis fesvebi zedapirulad viTardeba. aRniSnuli Tvisebebi unda gaviTvaliswinoT xexilovani kulturebis ganoyierebis sistemis Sedgenisas.

xexili normalurad izrdeba TiTqmis yvela tipis sustmJave, neitralur da sust tute ares reaqciis niadagebze. kurkovnebi ukeT itanen niadagis mJavianobas vidre Teslovnebi. Zlier mJave pirobebSi saWiroeben mokirianebas.  karbonatebis maRali Semcvelobis mqone niadagebze rkinis Zneladxsnad formaSi gadasvlis gamo avaddebian qloroziT, dakninebulad viTardebian mlaSe niadagebzec, sadac gvalvian wlebSi marilebis Warbi koncentraciis gavleniT maTi xmobac SeiniSneba.
sakvebi elementebis simcirisa da siWarbis simptobebi xexilovani kulturebisaTvis
azoti.  xexilovani kulturebis azotiT simSilis dros viTardeba qlorozi da mcenare Zlier knindeba. azotiT Warbad kveba auaresebs am kulturebis nayofebis xarisxs, amcirebs Senaxvis unarianobas, iZleva mwvane da cudad Seferil nayofebs, amcirebs rbilobis simkvrives. aseT nayofebs midrekileba aqvT sidamplisaken, kanisa da rbilobis gamuqebisaken. amasTan erTad adgili aqvs nayofebSi naxSirwylebisa da organuli mJavebis Semcvelobis Semcirebas.

fosfori. fosforis nakleboba xexilovan mcenareSi anelebs fesvebis, totebis da foTlebis zrdas da apirobebs foTlebze alisferi laqebis warmoqmnas. 

kaliumi.  kaliumis simcire iwvevs fesvebis, Stambis, totebisa da ylortebis sustad zrdas, xolo mkveTri simcire ki foTlebis firfitis gaxmobas. garda azotis, fosforis da kaliumisa xexilovani kulturebi zogierT niadagze ganicdis rkinis da sxva mikroelementebis naklebobas, rac gavlenas axdens mcenaris ganviTarebasa da mosavlianobaze. 

xexilovani moTxovnileba sakveb elementebze da maTi gamotana mosavliT

xexilovani kulturebi sakveb elementebze maRal moTxovnilebas ayeneben: I. _ gazafxul-zafxulze, yvavilobis, vegetatiuri organoebis gaZlierebuli zrdisa da foTlis aparatis warmoqmnis dros. am periodSi  moiTxoven azotiT gaZlierebuli kvebas da fosfor kaliumiT normaluri uzrunvelyofas.

II _ mosavlis aRebidan gvian Semodgomamde, roca warmoebs samarago nivTierebebis dagroveba, fesvTa sistemis intensiuri zrda, sanayofe kvirtebis Casaxva, Stambis zrda simsxoSi. am periodSi saWiroa azotiT normaluri momarageba da fosfor kaliumiT kargi kveba. msxmoiarobaSi Sesvlamde xexilovani kulturebi ufro maRal moTxovnilebas ayeneben azotze, msxmoiarobaSi SesvlisTanave izrdeba kaliumze moTxovnileba. am elementiT uzrunvelyofa Tavidan gvacilebs mewleobas. 

sxvadasxva xexilovani kulturebi erTmaneTisgan gansxvavdebian niadagidan sakvebi elementebis SeTvisebis unariT. magaliTad atamisa da vaSlis mier gacilebiT meti raodenobiT sakvebi elementebi  gamoitaneba vidre msxlis, komSisa da qliavis mier. 100 Ziri 30 wliani vaSlis mier gamoitaneba  66,8 kg N; 17,9 kg P2O5 ;  71,5 kg K2O ;  73,4 kg CaO ; 30,1kg  MgO. 300 Ziri 15 wliani msxlis mier 33,6 kg N ; 8,1 kg P2O5; 37,8 kg K2O;  43,5 kg CaO ; 12,3 kg MgO.  300 Ziri 10 wliani atmis mier 84,9 kg N; 20,4 kg P2O5 ; 81,9 kg K2O; 129,6 CaO kg da 39,3 kg MgO;  600 Ziri 11 wliani komSis mier 51,6 kg N; 17,4 kg P2O ; 64,8 kg K2O;  73,8 kg CaO ; da 21,6 kg MgO. 300 Ziri 8 wliani qliavis mier 34,8 kg N;  10,2 kg P2O; 48,5 kg K2O;  47,1 kg CaO da 14,0 kg MgO.
sakvebi elementebi xexilovani mcenareebis calkeul organoebSi araTanabrad arian gadanawilebuli. maTi Semcveloba metia foTlebSi da nayofebSi, xolo mcirea ylortebSi, StambSi da fesvebSi.

xexilovani kulturebSi sasuqebis Setanis  xerxebi, 






wesebi da vadebi
    xexilovani kulturebis dargvamde ganoyiereba.

 dargvamde ganoyierebisas plantaJis gakeTebis win Rrmad Seitaneba organuli sasuqebi 30-60 t/ha da  fosforiani da kaliumiani sasuqebis ori-sami wlis norma - 200-300kg/ha niadagSi maTi moZravi formebis Semcvelobis gaTvaliswinebiT. 

Zlier mJave niadagebze plantaJis win Seitaneba kiris sruli normis 2/3, 1/3 – dargviswina gadaxvnis an kultivaciis dros 1/3.

xexilovani kulturebis dargvis dros ganoyiereba

xexilovani kulturebis gaZlierebuli zrda-ganviTarebisaTvis da msxmoiarobis dasaCqareblad mineraluri da organuli sasuqebis Seitaneba dargvis dros ormoebSi da tranSeebSi. nergebis ormoebSi dargvisas vaSlisa da msxlisTvis ormos diametri unda Seadgendes 100sm, siRrme – 60sm. alublisa da qliavisTvis Sesabamisad 80 da 60 sm. Tu plantaJis win Setanili ar iqna organuli da mineraluri sasuqi, maSin sargavi ormos ZirSi Seitaneba da niadagis 0-20 sm-ian fenaSi ereva saWiro raodenobiT kiri, 20-25kg naxevrad gadamwvari nakeli an torfkomposti, 120g P2O5 da 50-60g K2O da ifareba 2-3 sm niadagis feniT, raTa Tavidan iqnes acilebuli mcenaris fesvebis azotian sasuqTan kontaqti, radgan is iwvevs maT dazianebas da gaxmobas da amis Semdeg irgveba nergi. analogiurad moqmedebs axali nakelic amitom mis Setanas dargvisas ormoSi eridebian. 

axalgazrda baRis ganoyereba

axalgazrda baRis msxmoiarobaSi Sesvlis dasaCqareblad  da fesvTa sistemis mcire farTobze ganviTarebis gamo sasuqebi unda SevitanoT varjis irgvliv. (ix. cxrila 4.) 


axalgazrda xexilis baRSi azotis norma meryeobs 60-120 kg farglebSi. azotis normis 50% Seitaneba gazafxulze fesvebisa da ylortebis intensiuri zrdis periodSi, meore naxevari – zafxulis Sua ricxvebSi Stambidan 0,8-sm daSorebiT 10-12sm siRrmeze. mcenareTa asakis gadidebasTan erTad gasanoyierebeli farTobis diametri izrdeba.

Cveulebriv axalgazrda xexilis baRSi fosforisa da kaliumis norma Seadgens P60-120 K60-90 kg/ha. maTi Setana iwyeba dargvidan meore mesame wels. 

4 axalgazrda xexilis baRSi sakvebi elementebis Sesatani normebi (g-iT erT Zir xeze).

	xexilis saxe
	xnova-

neba

dargvis Semdeg
	gasano-

yierebe-

li farTobi

m2-iT
	sarwyav baRebSi
	urwyav baRebSi

	
	
	
	 N
	P2O5
	K2O
	 N
	P2O5
	K2O

	Teslovnebi da kurkovnebi
	1-2
	  2 
	 18
	18
	15
	 9
	12
	  6

	igive . . .
	3-4
	  3  
	 30
	30    
	25
	15
	20
	  10

	igive . . .
	5-6
	  3,5
	 42
	42
	25
	21
	 28
	  14

	Teslovnebi
	7-8
	  5,0
	 58
	58
	48
	29
	 38   
	  19

	igive . . .
	8-9
	  6,0
	 75
	75    
	62
	38     
	50
	  25


  Tu axalgazrda baRis mwkrivebSorisebSi moyavT kartofili, bostneuli, sakvebi Zirxvenebi, erTwliani da mravalwliani parkosani mcenareebi, maSin aucilebelia Catardes mwkrivTaSorisebis ganoyierebac.

msxmoiare xexilis baRis ganoyiereba


msxmoiare xexilis ganoyierebis mizania vegetatiuri organoebis zrdasTan erTad, mosavlianobis gadideba, msxmoiarobis gaxangrZliveba, sanayofe kvirtebis Casaxvis uzrunvelyofa da mewleobis Sesusteba.

saSualo mosavlian xexilis baRSi nakelis norma Seadgens 20-40 tonas, sruli mineraluri sasuqis N90-120P90-120K60-90kg/ha. ufro maRal mosavlian baRebSi  nakelis norma gadidebuli unda iqnes 40-50 tonamde, sruli mineraluri sasuqis N120-150P120-150K60-90 kg-mde. Tu msxmoiare baRSi parkosani sasideracio balaxebi iTeseba, maSin azotiani sasuqebis rekomendirebuli norma unda ganaxevrdes.

mexileobaSi niadagis aneulis saxiT Senaxvisas azotis maRali dozebi N120 kg-ze meti iSviaTad amarTleben vaSlisa da msxlis qveS, vinaidan is iwvevs ylortebis intensiur zrdas, rac xels uwyobs nayofebis dacvenas da sanayofe kvirtebis Casaxvis Semcirebas. 

xexilovani kulturebis msxmoiarobis periodulobis Tavidan asacileblad mosavlian wlebSi maT qveS saWiroa sakmarisi raodenobiT azoti iqnas Setanili. umosavlo wlebSi azoti saerTod ar SeaqvT. Tu baRSi niadagi dakordebulia, sasuqebis normebs gansakuTrebiT azotianisas 1,5-2-jer adideben. mZime gasxvlisas da gvalvian wlebSi azotis normas ki 2-3-jer amcireben. Warbtenian raionebSi azotis normas 25% adideben.

xexilis baRSi organuli sasuqebi pirvel rigSi 3-4 weliwadSi SeaqvT humusiT Rarib niadagebze. mJave ares reaqciis niadagebze maT qveS karg Sedegs iZlevian azotiani sasuqebis nitratuli formebi, neitralur da sust tute reaqciis mqone niadagebze – amiakuri formebi.

vaSlis qveS  dasaSvebia naxevrad da Zneladxsnadi fosforiani sasuqebis Setana sxva kulturebi saWiroeben wyalxsnad fosforian sasuqebs. kaliumiani sasuqebidan xexilovani kulturebis qveS Tanabar efeqts iZlevian kaliumis qloridi da kaliumis sulfati. xexilovani mcenareebi sustad reagireben fosforkaliumian sasuqebze. amitom  SesaZlebelia maTi ori wlis normis erTad Setana.

am kulturebis ganoyierebisas didi mniSvneloba aqvs organuli da sruli mineraluri sasuqis  Rrmad Setanas,  magram is apirobebs fesvTa sistemis dazianebas, ris gamoc xSir SemTxvevaSi sasuqebis  5-8sm-ze ufro Rrmad CakeTeba mizanSeuwonelia. 

 organuli da fosfor-kaliumiani sasuqebi xexilovani kulturebis qveS gamoiyeneba SemodgomiT mzralad xvnis win. gadamwvar da naxevradgadamwvari nakeli da fosfor-kaliumiani sasuqebi Seitaneba agreTve adre gazafxulze niadagis gadaxvnis win. aRmosavleT saqarTvelos sarwyav da dasavleT saqarTvelos zomier da uxvnaleqian mcire siRrmis niadagebze fosforian-kaliumiani sasuqebi gamoiyeneba rogorc yovelwliurad, ise maragad ori  sami wlis norma erTad. azotiani sasuqis normis 1/3 Seitaneba adre gazafxulze kvirtebis gaSlis Semdeg gadaxvnis win. organuli sasuqebi xexilis nargaobis qveS SeaqvT 3-4 weliwadSi erTxel. msxmoiare baRSi sasuqebi Tanabrad unda ganawildes rigTaSorisebis mTel farTobze.
xexilovani mcenareebis mikroelementebiT arasakmarisi uzrunvelyofis dros awarmoeben mikrosasuqebis niadagSi Setanas  maTi vegetaciis dasawyisSi. boris Sesatani norma aris 2kg/ha, manganumis – 3-6kg/ha, molibdenis – 1,5-2kg/ha, TuTiis 3-6kg/ha.

 gamokveba. xexilovani kulturebis baRSi dabalmosavlian wlebSi azotiani sasuqebiT gamokvebas atareben erTxel yvavilobis dawyebis win, xolo maRal mosavlian wlebSi orjer normis 1/3-iT naskvebis Camocvenis da normis 1/3-iT mosavlis aRebis Semdeg. gamokvebaSi azotis norma 30-50kg farglebSi meryeobs. maT gamosakvebad garda azotiani sasuqisa gamoiyeneba nakelis wunwuxi 10-12l 1m2 ze   (1 wili nakeli 2-3 wili wyali). misi niadagSi CakeTeba savaldebuloa. TeslovnebisaTvis 10-15sm siRrmeze, kurkovnebisTvis – 5-10sm siRrmeze.

baRis produqtiulobis asamaRleblad didi mniSvneloba aqvs azotiani, fosforiani, kaliumiani da mikrosasuqebiT fesvgareSe gamokvebas. yvavilobis dasawyisSi, nayofebis zrdis fazaSi da sanayofe kvirtebis Casaxvisas. makroelementebis Semcveli sasuqebidan fesvgareSe gamokvebisaTvis saukeTesoa Sardovanas 3 %, ormagi superfosfatis 2-3% da kaliumis sulfatis 1%-iani xsnarebi. mikrosasuqebidan TuTiis sulfatis 0,1-0,5% xsnars + 0,15% Camqrali kiri, boris mJavas 0,005-0,01%, mangniumis sulfatis 0,1-0,5% xsnarebs. Tu erTdroulad ramdenime mikroelements viyenebT, maSin maTi norma garda borismJavisa orjer unda Semcirdes. aRniSnuli xsnarebiT mcenaris Sesxurebas iwyeben yvavilobidan 8-10 dRis Semdeg da imeoreben 2-3-jer ori kviris Semdeg. 

Tu Sardovanas Sesxurebam foTlebis dazianeba gamoiwvia, maSin xsnarSi yovel gram Sardovanaze amateben 1,4g kirs.  

          Txilis  ganoyiereba

I. dargvamde ganoyiereba. Txilis dargvamde ganoyierebisaTvis niadagis plantis win Seitaneba 40-50 t/ha nakeli an komposti, 200-250 kg/ha P2O5 anu 1100-1400 kg superfosfati da 150kg/haKK20 anu 270 kg kaliumis qloridi. dargvamde ganoyierebas fuladi saxsrebis ekonomiis mizniT iSviaTad awarmoeben.

II. dargvis dros ganoyiereba. dargvis dros ganoyierebisaTvis winaswar amzadeben 80-100 sm siganisa da 50 sm siRrmis ormos, romlis zeda 20-25 sm fenas gadadeben calke da masSi ureven 10-15 kg nakels an komposts, 80-100 g P2O5 anu 445-556 g superfosfats da 40-50g K20 anu 72-90 g kaliumis qlorids. miRebul narevs aTavseben ormos ZirSi, zemodan amateben 2-3 sm sufTa niadagis fenas, raTa Tavidan aviciloT Txilis fesvebis sasuqebTan Sexeba, riTac naxevrdeba nergebis gaxarebis procenti da mxolod amis Semdeg irgeba Txilis nergi. dargvisas kompleqsuri sasuqebis nitrofoskas an nitroamofoskas  Sesatani raodenoba 150-200 g ar unda aRematebodes. 

III. Txilis axalgazrda nargaobis ganoyiereba. axalgazrda Txilis nargaobaSi pirvl welsve iwyeba 60-90 kg azotis anu 175-260kg amoniumis gvarjilis Setana. fosforisa da kaliumis agroteqnikuri norma Seadgens 60-90 kg P2O5 anu 335-500 kg superfosfats, xolo kaliumis 60 kg K20 anu 107 kg kaliumis qlorids. 

axalgazrda Txilis nargaobaSi mineraluri sasuqebis ekonomiis mizniT, maTi Setana umjobesia vawarmooT gramobiT erT Zir xeze. 1-2 wlian nargaobaSi sasuqi Seitaneba 2 m2-ze N12P12K10 g/Zirze, rac Seesabameba 35 g amoniumis gvarjilas 66 g superfosfats da 18 g kaliumis qlorids an 75 g nitroamofoskas.  3-4 wlian nargaobaSi sasuqi 4 m2-ze gamoiyeneba N30P30K25 g/Zirze, rac Seesabameba 87 g amoniumis gvarjilas 167 g superfosfats da 45 g kaliumis qlorids an 187 g nitroamofoskas. 4-5 wlian nargaobaSi sasuqi 6 m2-ze saWiroa N42P42K25 g/Zirze, anu 122 g amoniumis gvarjilas 235 g superfosfats da 45 g kaliumis qlorids an 187-262  g nitroamofoskas. sasuqebi SeaqvT Ziridan 10-20 sm daSorebiT, mTel garSemowerilobaze. Txilis asakis gadidebasTan erTad TandaTan adideben gasanoyierebel  farTobs.

IV. srulmsxmoiare nargaobis ganoyiereba.

msxmoiare Txilis baRis gasanoyiereblad rekomendirebuli sakvebi elementebis optimaluri  normebia N90-120 P90 K60-90 ,rac Seesabameba 260-353 kg amoniumis gvarjilas, 500 kg superposfats da 107-161 kg kaliumis qlorids. Tu CamoTvlili martivi mineraluri sasuqebis magivrad kompleqsuri sasuqi nitrofoska iqneba gamoyenebuli misi Sesatani raodenoba toli iqneba 375-563 kg-is. am SemTxvevaSi 30-60kg azotis danaklisi aucilebelia Seivsos martivi azotiani sasuqiT 90-180kg amoniumis gvarjiliT. uxvmosavlian Txilis plantaciaSi azotisa da fosforis normebi SesaZlebelia gadidebuli iqnes 30-30 kg-iT.

HhumusiT Rarib niadagze aucilebelia 4-5 weliwadSi erTxel 30-40t nakelis Setana. organuli da fosforkaliumiani sasuqebi ZiriTadad Seitaneba SemodgomiT xvnis win. maTi CakeTebis siRrme ise unda vareguliroT, rom rac SeiZleba mcire raodenobiT FfesvTa sisitema iqnes dazianebuli, amitom nargaobis asakis gadidebasTan erTad sasuqebis CakeTebis siRrme Semcirebuli unda iqnes.

azotiani sasuqebis Setana warmoebs or vadaSi: normis 50 % vegetaciis dasawyisSi, meore 50% 1-1,5 Tvis Semdeg anu aqtiuri zrda-ganviTarebis periodis dawyebis  win.

saWiroebis SemTxvevaSi sakvebi elementebiT RaribB niadagze SeiZleba Txilis gamokveba Catardes rogorc fosfor kaliumiani ise sruli mineraluri sasuqiT. am SemTxvevaSi savegetacio periodis dasawyisSi SeaqvT marto azotiani sasuqebi 20-90 kg/ha azoti anu 60-261kg/ha amoniumis gvarjila. ivnisis Sua ricxvebSi sruli mineraluri sasuqi TiToeuli 30-50 kg angariSiT. nitrofoskas gamoyenebisas 187-315 kg/ha. da bolos mosavlis aRebis Semdeg Setanili unda iqnes fosfor kaliumiani sasuqebi 30-50 kg/ha, rac Seesabameba 170-280kg superfosfats da55-90kg kaliumis qlorids.





TuTis ganoyiereba

TuTis kulturis  kvebis Taviseburebani

TuTa gaaCnia mTavarRerZa fesvTa sistema, romelic sakmaod Rrmad viTardeba niadagSi da gamoaqvs didi raodenobiT pirveli,  meore da mesame rigis gverdiT fesvebi, romelTac yviTeli Seferiloba aqvT da niadagis qveda fenebidanac SeuZliaT wylisa da masSi gaxsnili sakvebi elementebis SeTviseba.

TuTis xe normalurad izrdeba da viTardeba sakvebi elementebiT mdidar, msubuq, tenian da kargi aeraciis mqone  niadagebze.  ver itans mlaSe niadagebs da gruntis wylebis maRla dgomas. 

sakvebi elementebis simcirisa da siWarbis  

simptomebi TuTisaTvis

azoti. azotis simcire apirobebs vegetatiuri organoebis zrda- ganviTarebis mkveTrad Seferxebas, patara zomis, Ria mwvane Seferilobis, cilebiT Raribi, dabali da uxarisxo foTlis mosavlis miRebas. azotiT xangrZlivi SimSili apirobs qloroziT davadebas.  aseTi foTlebiT Wiis gamokveba mizanSewonili ar aris. azotiT Warbi kveba apirobebs ylortebis momwifebis Seferxebas da zamTarSi maTi yinviT dazianebas.

fosfori. niadagSi fosforis simciris dros, TuTis foTlebis kideebze Cndeba Savi laqebi, riTac mkveTrad mcirdeba misi xarisxi.

kaliumi. kaliumis simcire apirobebs  TuTis zrda-ganviTarebis Seferxebas, foTlis kideebis xmobas da firfitis laqianobas, riTac mkveTrad ecema misi kvebiTi Rirebuleba da davadebaTa  mimarT gamZleoba.

kalciumi.  kalciumis mTavari funqcia mcenareSi aris toqsikuri mJavebis ganeitraleba. is xels uwyobs TuTis axalgazrda mozardi organoebis zrda-ganviTarebas, aregulirebs nivTierebaTa cvlas.                 magniumisa da rkinis simcire apirobebs qlorozs da dabla scems foTlis kvebiT Rirebulebas.

gogirdi. cilovani nivTierebebisa da zeTebis MmTavari Semadgeneli nawilia. is iTvleba mcenaris zrdis stimulatorad.

mikroelementebi.. xels uwyoben TuTis fesvTa sistemisa da miwiszeda organoebis zrda-ganviTarebas.
TuTis moTxovnileba sakveb elementebze  da maTi gamotana mosavliT.

TuTa maRal moTxovnilebas ayenebs kvebis pirobebis mimarT, radgan masze yovelwliurad orjer mais-ivnisisa da agvisto- seqtemberSi  aWrian totebsa da foTlebs. aseTi eqsploataciis pirobebSi TuTas

mosavalTan erTad niadagidan gamoaqvs didi raodenobiT sakvebi elementebi rac nidagis sagrZnob gaRaribebas iwvevs.   100 c foTols, totebTan da nayofebTan erTad niadagidan gamoaqvs 120 kg N; 30 kg P2O5 ;175 kg K2O  da 150 kg CaO.
sakvebi elementebis normebi

TuTis plantaciaSi gamoyenebuli mineraluri da organuli sasuqebis normebi damokidebulia niadagur-klimatur pirobebze, plantaciis asaksa da mosavlianobaze (ix. cxrili 5).

5.  1000 Ziri TuTis xisaTvis erT ha-ze Sesatani sakvebi elementebis   normebi kg-iT.
	TuTis xis asaki
	sakvebi elementebis normebi kg/ha

	
	           N
	        P2O5 
	       K2O    

	dargvisas
araeqsploatirebul   nargaobaSi 
eqsplotaciis 3-4 wels
srulmosavlian nargaobaSi
maRalmosavlian nargaobaSi
	    30

    60

    90 

   120 

   180  
	   60

    30

    60

    60

    90
	   60

    30

    40

    40

    60


Tu TuTis foTlis dagegmili mosavali 4 tonas Seadgens sakvebi elementebis normebi N120P60 K40 kg/ ha-ze. 8 tona mosavlis SemTxvevaSi N180P90 K60 an 20 tona nakeli da N150P80 K40.  saSualod nakelisa da torfkompostebis  norma  20-30  tonas  Seadgens  ha-ze.  dasavleT saqarTvelos raionebSi azotis maRali normebis gamoyeneba apirobebs TuTis foTlis sixuWuWiT davadebas. aRniSnulis Tavidan asacileblad saWiroa azotiani sasuqebis norma Semcirebuli iqnes 20-30 %-iT. azotis normis Semcireba 120-150 kg-mde saWiroa 20-30 tona nakelis, torfkompostis an mwvane sasuqebis gamoyenebis SemTxvevaSic.

TuTis qveS sasuqebis Setanis xerxebi, wesebi da vadebi.

TuTis, rogorc foTlis momcemi mcenaris ganoyierebaSi wamyvani adgili uWiravs azots. is iwvevs mosavlis 75 % gadidebas. amasTan erTad   azoti   aumjobesebs   foTlis   kvebiT   Rirebulebas. aseTi foTliT kveba ki adidebs abreSumis parkis saSualo wonas da amoxveuli Zafis raodenobas. 

TuTis qveS azotiani da fosforiani sasuqebis maRali normebiN

N180 P90    K60 TuTis foTlis mosavals 2-3 jer adidebs. calke fosforiani sasuqebis xvedriTi wili mosavlis gadidebis saqmeSi azotTan SedarebiT dabalia, miuxedavad amisa azot-fosforiani sasuqebis erToblivi Setana maRalefeqts iZleva.  kaliumiani sasuqebis gamoyenebiT misi mosavlis done TiTqmis ar icvleba.

TuTis  nargaobaSi dargvis wels organuli sasuqebidan SeaqvT nakeli da kompostebi. Semdgom maT gamoyenebas awarmoeben yovel 4-5 weliwadSi erTxel. karg Sedegs iZleva Semodgoma zamTris sideratebis Tesva xis tanidan 20-30 sm-is daSorebiT. amisaTvis mJave niadagebze mohyavT xanWkola da Citifexa, karbonatulze barda , cercvela, Wvavis narevi culispirasTan. sideratebis didi raodenobiT mwvane masis misaRebad saWiroa niadagis ganoyiereba 10-15 tona nakeliT, 90-150 kg fosforiT, 60-90 kg kaliumiT da 15-20 kg azotiT. mwvane sasuqebis niadagSi Caxvna warmoebs sagazafxulo xvnis win, araugvianes aprilis Tvisa. mJave niadagebis mokirianebas awarmoeben 10-15 weliwadSi erTxel. 

mineraluri sasuqebidan dargvisas Seitaneba fosfor-kaliumiani sasuqebis ormagi norma, romelic ereva ormodan amoRebuli niadagis 0-20 sm fenasTan. es narevi Tavsdeba ormos ZirSi da zemodan ifareba niadagis 2-3 sm-is feniT da amis Semdeg irgveba nergi. Semdgom wlebSi yovelwliurad gamoiyeneba fosfor kaliumiani sasuqebis  zemoT miTiTebuli agroteqnikuri normebi an Seitaneba maTi ormagi normebi or weliwadSi erTxel.

TuTis  nargaobaSi organuli da fosfor-kaliumiani sasuqebi  aRmosavleT saqarTveloSi SeaqvT SemodgomiT,  dasavleT saqarTveloSi adre gazafxulze gadaxvnis win.

azotiani sasuqebi savegetacio periodSi Seitaneba orjer, 2/3 adre gazafxulze aprilis pirvel naxevarSi, 1/3 maisis bolos da ivnisis dasawyisSi pirveli eqsploataciis Semdeg.

TuTis axalgazrda 10-wlamde plantaciaSi sasuqebi SeaqvT kvalSi, Ziridan 25 sm-is dacilebiT da awarmoeben mis CakeTebas 20-25 sm-is siRrmeze. srulasakovani xeebis qveS sasuqebi pirvel wlebSi Seitaneba Stambidan 50 sm-is daSorebiT da 2 metri radiusis farglebSi, SemdgomSi mTel farTobze. 
Caisa da subtropikuli kulturebis ganoyiereba 

Caisa kulturebis ganoyiereba 

Cais moTxovnileba garemo da kvebis pirobebis mimarT
  Cais kultura kargad viTardeba mxolod mJave da sust mJave ares reaqciis mqone niadagebze, 3,5-5,5 pH-is intervalSi. neitralur niadagebze sustad izrdeba, karbonatulze iRupeba. mis
gasaSeneblad saWiroa Rrma, msubuqi Tixnari niadagebi. uvargisia Warbteniani karbonatuli, Zlier Camorecxili da qvaRorRiani niadagebi.

 vegetatiurad gamravlebuli Cai Mfunja fesvTa sistemas inviTarebs, maT gaaCniaT didi raodenobiT mJave gamonayofebis warmoqmnis unari, romlebic iwveven niadagis Zneladxsnadi SenaerTebis daSlas da maTSi arsebuli sakvebi elementebis SesaTvisebel formaSi gadayvanas, riTac sagrZnoblad umjobesdeba am kulturis kvebis pirobebi.


Cais kulturisaTvis sakvebi elementebis simciris siWarbis garegnuli simptomebi.

 azoti.
azots udidesi mniSvneloba aqvs Cais, rogorc foTlis momcemi kulturebis mosavlianebis gadidebis saqmeSi. is uzrunvelyobs farTo foTliani, didi zomisa da wonis nazi duyebis  warmoqmnas.   am elementis simciris SemTxvevaSi   Cai sustad izrdeba da inviTarebs mcire zomis foTlebsa da duyebs. 

azotiT Warbi kvebis dros Cais foTlebs Zalze mkveTri muq mwvane Seferiloba gaaCniaT, maTSi Semcirebulia taninisa da eqstraqtuli nivTierebis Semcveloba da gazrdilia azotis cilovani da aracilovani naerTebis raodenoba, ris gamoc  aseTi foTlebisagan da duyebisagan damzadebuli Cais mza produqcia, Zalze dabali xarisxisaa, nayeni swrafad imRvreva, ar gaaCnia damaxasiaTebeli specifikuri aromati, gemo da surneleba.


fosfori. fosforis simciris dros Cai inviTarebs mcire zomis muq mwvaned Seferili foTlebs.  am elementis deficitis dros foTlis firfitaze Cndeba moyavisfro mkvdari qsovilis laqebi, riTac mkveTrad uaresdeba produqciis xarisxi.


kaliumi. kaliumiT SimSili  apirobebs foTlis kideebis  xmobas ,,kideebis sidamwvre” da zemoTa mxares amogrexvas. SemdgomSi mTeli foToli xmeba da iwyeba foTlebis intensiuri cvena.  

magniumi am elementiT SimSilis dros adgili aqvs Cais qveda iarusis foTlebis ZarRvTSorisebis mozaikis msgavsi qloroziT davadebas, rac mkveTrad amcirebs foTlis xarisxs.


mikroelementebi. mJave wiTelmiwa da eweri niadagebze mxolod molibdenis simcire SeimCneva, rac gamoixateba ZarRvTSorisi qlorozis da dawinwkvlis ganviTarebiT. Cais qveS ganviTarebul mJave niadagebSi zogjer imdenad maRalia manganumis Semcveloba, rom  uaryofiTi gavlenas axdens  Cais foTlis xarisxze. 

Cais mcenaris sakvebi elementebisadmi moTxovnileba da maTi gamotana mosavliT
  Cais mosavalTan da anasxlavTan erTad niadagidan gamoaqvs sakmaod didi raodenobiT sakvebi elementebi, romlTa didi nawili aRar ubrundeba niadags, ris gamoc adgili aqvs mis TandaTan gaRaribebas da mosavlianobis Semcirebas. 8100 kg Cais mosavliT gamoitaneba 108 kg azoti 25kg fosfori, 50 kg kaliumi, 6 kg  kalciumi da 7 kg magniumi. anasxlaviT 108 kg azoti 13kg fosfori, 32 kg kaliumi, 28 kg  kalciumi da 9 kg magniumi. garda amisa Zveli foTlebiT, ConCxis  ReroebiT, yvavilebiT,FfesvebiT SeiTviseba TiTqmis xuTjer meti sakvebi elementi vidre mosavals gamoaqvs.  Cais yvelaze meti raodenobiT gamoaqvs  azoti 1071 kg. misi raodenoba TiTqmis yvela sxva sakvebi elementis gamotanis jamis tolia.  es kultura azotze da fosforze maRal moTxovnilebas ayenebs gaSenebis pirveli wlidanve, kaliumze plantaciis gaSenebidan 10-15 wlis Semdeg, magniumze da sxva mikroelementebze 25-30 wlis Semdeg.

  sakvebi elementebis normebi Cais kulturisaTvis

  Cais kulturis qveS azotis normebis diferencireba plantaciis asakis mixedviT Semdegnairad warmoebs:       

                                 norma kg/ha

     1 - 3 wlian plantaciebSi    100

     4 – 5 wlian plantaciebSi   150

     6 – 7 wlian plantaciebSi   200

ufro asakovan plantaciebSi azotos normis diferencireba xdeba mosavlis donis mixedviT; c/ha          

 
                      norma kg/ha

      50-mde                     200


50-100                      250


101-150                     300


151 da meti                350

azotiani sasuqis normis koreqtireba warmoebs hidrolizuri azotis Semcvelobis mixedviT. romlis  indeqsebi 0-20 sm fenaSi mg –iT 100 gram niadagSi aseTia; dabali Semcvelobisas <20 mg azotis normas  adideben 30-50 % -iT. ; saSualo Semcvelobisas 20-30 mg igives toveben; maRali Semcvelobisas >30 mg-ze azotis normas amcireben 30-50 % -iT.

azotis zemoT miTiTebuli normebi iTvleba zRvrul normebad, optimaluri normebis dadgena saWiroa moxdes mosavlis xarisxisa da garemos dabinZurebis normativebis gaTvaliswinebiT da saWiroebis SemTxvevaSi unda moxdes maTi Semcireba. 

     axalgazrda Cais plantaciaSi fosforis norma wiTelmiwebze Seadgens 80 kg/ha, ewerebze 60kg/ha. srulasakovan plantaciaSi am elementiT  Zalze Rarib wiTelmiwa  niadagze Seitaneba 150 kg P2O5, ewerebze 100 kg/ha. fosforiT Rarib wiTelmiwa  niadagze 125 kg P2O5, ewerebze 75 kg/ha. saSualod uzrunvelyofil wiTelmiwebze 75 kg P2O5, ewerebze 50 kg/ha. fosforis maRali Semcvelobisas fosforiani sasuqebi ar Seitaneba

kaliumis optimaluri norma yvela tipis niadagze 5 wlamde asakis plantaciaSi  aris 100 kg/ha K20 yovelwliurad. 5 welze meti asakis plantaciaSi kaliumiT Zalze Rarib wiTelmiwebze 125 kg/ha K20,  ewerebze 100 kg; Rarib wiTelmiwebze 100 kg/ha K20,  ewerebze 75kg; saSualod uzrunvelyofil wiTelmiwebze 70 K20  kg/ha, ewerebze 50kg; kaliumis maRali Semcvelobisas kaliumiani sasuqebi ar Seitaneba.


magniumis optimaluri norma Cais kulturis qveS Seadgens 100 kg/ha MgO yovelwliurad, an @200 kg/ha or weliwadSi erTxel. nakelis optimaluri norma aris 50 t/ha, torfkompostisa 80-100 t/ha, romlebic Seitaneba 4 weliwadSi erTxel. organuli sasuqebis simciris gamo gansakuTrebuli yuradReba unda mieqces sideratebis Tesvas.

Cais kulturis qveS sasuqebis Setanis  xerxebi, 






wesebi da vadebi

Cais plantaciis dargvamde ( gaSenebamde) ganoyiereba.

 Cais plantaciisaTvis gaSenebamde 2-3 wliT adre niadagis plantaJis win    Seitaneba fosforani da kaliumiani sasuqebis melioraciuli normebi, romelic am elementebiT Raribi wiTelmiwebisaTvis Seadgens 500 kg P205  da 200 kg  K20. sxva niadagebisaTvis 300 kg P205 da 100 kg K20.           saSualod uzrunvelyofil wiTelmiwebze 300 kg P205 da 50 kg K20. sxva niadagebze 100 - 200 P205 da 50- kg K20. niadagSi fosforis da kaliumis maRali Semcvelobisas fosforkaliumiani sasuqebi ar gamoiyeneba.

niadagebis daplataJebis Semdeg @2-3 wlis ganmavlobaSi iTeseba sideratebi da samarcvle kulturebi, romelTa gasanoyiereblad pirvel wels wiTelmiwebze Seitaneba 200-300 kg P205 da 100 kg K20. sxva niadagebze 100 - 200 P205 da 50 kg K20.

axalgazrda Cais plantaciis ganoyiereba.

axalgazrda Cais plantaciaSi organuli nivTierebebiT gamdidrebisaTvis gamoyenebuli unda iqnes sideratebi. am kulturis fesvTa sistemisa da savegetacio organoebis mZlavri zrda-ganviTarebisaTvis gadamwyveti mniSvneloba aqvs azotiT kvebis uzrunvelyofas. amitom azotiani sasuqi gamoiyeneba unda moxdes mcenaris xnovanebis Sesabamisad, zemoT miTiTebuli normebis mixedviT, 40 sm-ian zolSi, fesvis yelidan 10 sm-is daSorebiT. saWiroebis SemTxvevaSi amave wesiT Seitaneba fosfor kaliumiani da magniumiani sasuqebi, plantaciis saSemodgomo sazamTro gadabarvis win.



srulmosavliani Cais plantaciis ganoyiereba.

azotiani sasuqebi.

Cais mcenare azotze gaZlierebul moiTxovnilebas ayenebs mTeli savegetacio periodis ganmavlobaSi.  mZime gasxvluli  da dasustebuli nargaoba mcires. azotian sasuqze modis sruli mineraluri sasuqidan miRebuli mosavlis namatis 80 %. anu 20-70 c. mis gasanoyiereblad azotiani sasuqebidan gamoiyeneba amoniumis gvarjila, Sardovana da amoniumis sulfati.
 amoniumis sulfati da Sardovana yvela asakis Cais plantaciaSi Seitaneba erTxel 15 Tebervlidan 1 aprilamde niadagis gadabarvis win. Tu azotis norma 200 kg aRemateba maSin umjobesia wiladobrivad gamoiyeneba 60% adre gazafxulze, 40 % ivlisSi. amoniumis gvarjila yvela kategoriis plantaciaSi Seitaneba wiladobrivad: 60 % 1 martidan 1 aprilamde, darCenili 40 % ivlisSi. wiladobrivi Setanisas izrdeba azotis gamoyenebis koeficienti, mcirdeba cilovani nivTierebebis Warbad dagrovebis da garemos dabinZurebis  saSiSroeba.

fosforiani sasuqebi.
mJave ares reaqciis mqone niadagebze, romelTa pH < 4,5, Setanili unda iqnes xangrZlivi Semdgomqmedebis mqone fosforitis fqvili, xolo Tu pH > 4,5 martivi da ormagi superfosfati.

fosforiani sasuqebis gamoyeneba umjobesia damTxves niadagis sazamTro gadabarvas. am periodSi SesaZlebelia sasuqebis Rrmad 15-20 sm siRrmeze CakeTeba. Tu fosforiani sasuqebis Rrmad Setanisas didi raodenobiT fesvTa sistemis dazianebas aqvs adgili, sasurvelia maTi CakeTebis siRrmis 10-15 sm-mde Semcireba. 





kaliumiani sasuqebi.

kaliumiani sasuqebidan Cais plantaciis gasanoyiereblad  iyeneben kaliumis qlorids da 40% kaliumis marils. maTi niadagSi Setana xdeba fosforian sasuqTan erTad niadagis sazamTro damuSavebis dros. 





magniumiani sasuqebi.

magniumiani sasuqebidan Cais gasanoyiereblad  rekomendirebulia dolomiti, kalimagnezia, romelTa niadagSi Setana imave vadebsa da wesiT xdeba, rogorc fosforiani da kaliumiani sasuqebisa.

organuli sasuqebi.

Cais plantaciis qveS
organuli sasuqebis nakelis da torfkompostebis gamoyeneba pirvel rigSi unda moxdes humusiT Rarib niadagebze (4% dabali), 2-4 weliwadSi erTxel, niadagis saSemodgomo sazamTro damuSavebisas mTel farTobze mobneviT.


axalgazrda 4-5 wlian da sustad ganviTarebul plantaciebSi, aseve Zvel plantaciebSie mZime gasxvlis wels ufro xelmisawvdomia saSemodgomo sazamTro sideratebis daTesva. sideratebis maRali  20 t/ha da meti mosavlis misaRebad aucilebelia humusiT mdidar niadagebze 150, Raribze 250 kg/ha P205 da 100 kg K20 Setana. 
mwvane sasuqebad  iyeneben lurj, yviTel da TeTr xanWkolas.  maTi niadagSi CakeTeba unda moxdes mcenaris masobrivi yvavilobis an parkebis rZisebri simwifis stadiaSi.

mikrosasuqebi.

  Cais kulturis gasanoyiereblad mikrosasuqebidan gamoiyeneba boris mJava, TuTiis sulfati, molibdenmJava amoniumi, manganumis Slami da spilenZis sulfati, romelTa normebi, Setanis vadebi da wesebi citrusovani kulturebis analogiuria.

kompleqsuri sasuqebi.

  kompleqsuri sasuqis normis da formis SerCeva warmoebs im sakvebi elementis Semcvelobis mixedviT, romelic yvelaze mcire raodenobiT moipoveba niadagSi, xolo sakvebi elementebis danaklisi ivseba martivi mineraluri sasuqebiT. kompleqsuri sasuqebidan gamoiyeneba amofosi, diamofosi, nitrofosi, nitroamofosi, nitrofoska da nitroamofoska. maTi gamoyeneba umjobesia moxdes vegetaciis dawyebis win. dauSvebelia am sasuqebis maragad Setana, vinaidan Zalze izrdeba azotis danakargebi.



sasuqebis gavlena Cais produqciis xarisxze.

Cais kulturis qveS mineraluri da organuli sasuqebis gamoyenebis mizania umaRlesi xarisxis nedleulis gamosavlianobis gadideba, romelic amJamad 24% ar aRemateba. mxolod umaRlesi xarisxis produqciisgan aris SesaZlebeli sasiamovno aromatis, gemosa da Seferilobis nayenis miReba.

umaRlesi xarisxis Savi baixaos Cais miiReba zafxulSi damzadebuli Cais nedleulis xvedriTi wilis gazrdiT da maisSi mokrefil CaiSi cilovani nivTierebebis Semcvelobis SemcirebiT. risi miRweva SesaZlebelia azotiani sasuqebis normebis, Setanis vadebisa da xerxebis regulirebiT. azotis wiladobrivi SetaniT 3,3-3,6 % mcirdeba Cais foTolSi cilovani nivTierebebis Semcveloba, 1,3-1,6 % izrdeba taninis raodenoba, sagrZnoblad matulobs eqstraqtuli nivTierebis raodenobac.

citrusovani kulturebis ganoyiereba           

  

citrusovani kulturebis kvebis Taviseburebani

citrusebi xasiaTdebian fesvTa sistemis specifikuri aRnagobiT, praqtikulad ar inviTareben bususa fesvebs. maT mier sakvebi elementebis SeTviseba warmoebs fesvebze dasaxlebuli sokoebis monawileobiT. 

citrusebis normaluri ganviTarebisaTvis niadagis xsnaris optimaluri reaqcia 6,0-7,6 Seadgens. is marTalia yvela tipis niadagze izrdeba magram maqsimalur da xarisxian mosavals iZleva kargad gakulturebul da nayofier niadagebze. es kulturebi ufro maRal maRal moTxovnilebas ayeneben makro da mikroelementebze, vidre sxva maradmwvane da foTlovani mcenareebi. amotom pirvel rigSi isini unda dakmayofildnen organuli da mineraluri sasuqebiT.

 sakvebi elementebis simcirisa da siWarbis garegnuli simptomebi citrusovan kulturebSi.

azoti. azotis simciris dros citrusebs axasiaTebT dakninebuli zrda-ganviTareba. Semcirebulia yvavilebis da gamonaskvuli nayofebis  raodenoba da momavali wlis sanayofe kvirtebis Casaxva. am elementis deficitis dros qveda iarusis foTlebi avaddeba qloroziT da davadebuli mcenare inviTarebs Zalze wvril da uxarisxo nayofebs.

 azotiT calmxriviK Warbi Kkveba apirobebs citrusebis gaZlierebul zrdas, moumwifebel da unayofo egreTwodebul ,,sanTela“ ylortebis ganviTarebas, rac maTi yinva, davadebaTa avadmyofobaTa da mavnebelTa mimarT gamZleobis Sesustebas apirobebs. mcirdeba nayofmsxmoiaroba. ganviTarebuli nayofebi narinjisferis magivrad mwvanea da uxarisxo, midrekileba aqvT sidamplisaken.
 fosfori.
fosforiT SimSili aferxebs citrusebis miwiszeda organoebisa da fesvTa sistemis zrda-ganviTarebas, yvavilobasa da nayofmsxmoiarobas. misi  foTlebi muq mwvane, xSirad alisferi Seferilobisaa, TandaTan xmeba da cviva. mkveTrad mcirdeba an saerTod Cerdeba reproduqciuli organoebis warmoqmna, yvavilebi naadrevad cviva.              

  kaliumi. am elementis simciris SemTxvevaSi citrusebi inviTrebs didi raodenobiT wvril FfoTlebs, qveda iarusebze SeiniSneba ,,kideebis sidamwvre”. ganviTarebuli nayofebi wvrilia, Txeli da sriala kaniT, muqi feris laqebiT da aradamakmayofilebeli xarisxiT. kaliumiT Warbi kveba apirobebs citrusebis fesvebis mowamvlas, msxvili xorkliani kanis mqone nayofebis ganviTarebas.

 magniumi. magniumi mniSvnelovan rols asrulebs citrusovani kulturebis mewleobis daZlevaSi. am elementiT xangrZlivi SimSiliDiwvevs foTlebis mwvave qlorozs, mozaikis msgavsi” laqebis warmoqmnas, qsovilebis xmobas da foTlebis dacvenas. foToldacvenili totebic wveridan iwyeben xmobas.  nayofebi mcire zomisaa  da Ria mwvane Seferilis.

 bori. boris simciris SemTxvevaSi citrusebi mcire raodenobiT yvavilebs inviTareben, romlis mtvris marcvlebs ar gaaCnia ganayofierebis unari, ris gamoc dabalia nayofebis gamonaskvis procenti. ganviTarebuli nayofebi Zalze dabali xarisxisaa, sqeli kaniT, mSrali da ugemuri rbilobiT. am mikroelementiT SimSili iwvevs ylortisa da fesvebis zrdis wertilebisa da zogjer mTlianad erTwliani nazardebis xmobas.  

  TuTia. am elementis simciris SemTxvevaSi citrusebi inviTarebs mSrali rbilobis mqone, wvril da sqelkanianian nayofebs, romlebic naadrevad iwyeben cvenas da dabali sasaqonlo Rirebuleba gaaCniaT.

  manganumi. am elementis naklebobisas naadrevad iwyebs cvenas citrusovanTa zeda iarusis foTlebi. deficitis SemTxvevaSi SeiniSneba qlorozis niSnebi da nazardebis xmoba, mkveTrad mcirdeba gamonaskuli nayofebis ricxvi da zoma.  

citrusovani kulturebis moTxovnileba sakveb elementebze da maTi gamotana mosavliT.

es kulturebi pirvel-vegetatiuri organoebis gaZlierebuli zrdis periodSi yvelaze maRal moTxovnilebas ayeneben azotiT kvebaze. meore – zrdisa da msxmoiarobios periodSi samive sakveb elements Tanabari raodenobiT saWiroeben.   yvelaze maRal moTxovnilebas  azotze ayeneben yvavilobis periodSi. 

citrusovanTa yoveli tona nayofiT yvelaze meti sakvebi elementi gamoitaneba limonis jiS qarTulis mier, Semdeg modis forToxali vaSington noveli, limoni meieri da farTofoTliani mandarini unSiu. 

50 t limonis nayofs niadagidan gamoaqvs 93,5 kg N; 30Kkg P205; 138 kg K20; 35 kgCaO da 12 kg MgO. niadagidan gamotanili sakvebi elementebis es raodenoba ar gamosaxavs maT mimarT limonis srul moTxovnilebas, radgan vegetatiuri da generaciuli organoebis- nazardebis, yvavilebis, naskvebis, fesvebis da sxvaTa formirebisaTvis saWiroa TiTqmis amdenive raodenoba. forToxali mcired CamorCeba limons sakvebi elementebis gamotaniT. mandarins ki 30-40 % naklebi sakvebi elementebi gamoaqvs.

citrusovani kulturebis qveS sasuqebis Setanis  xerxebi, 






wesebi da vadebi  

            citrusebis dargvamde ganoyiereba
citrusebis dargvamde erTi an ori wliT adre niadagis Rrmad 45 sm siRrmemde damuSavebamde Seitaneba 20-40 t nakeli an torfkomposti (2-4 kg 1 m2-ze), 500 kg P205  (50 g 1m2-ze), 100-200kg K20  (10-20 g1m2-ze), kiri 5-20 t/ha  (0,5-2 kg 1 m2-ze). sasuqebis Setanisa da plantaJis Semdeg nakveTze pirvel wels iTeseba saToxni kulturebi, romelTa qveS bolo kultivaciis dros, ivlisis TveSi warmoebs sideratebis yviTeli an lurji xanWkolas  SeTesva da maTi mwvane masis zamTarSi an adre gazafxulze Caxvna. meore welsac iTeseba kvlav saToxni kulturebi da sideratebi, romlebic Caixvneba niadagSi mesame wels. amgvarad momzadebuli niadagi mdidrdeba organuli nivTierebiT, azotiT da sxva sakvebi elementebiT. 

 citrusovani kulturebis rgvis dros ganoyiereba

 Tu citrusovani kulturebis gaSenebis win winaswar amzadeben 100 sm siganisa da 60 sm siRrmis ormos, romlis 0-20 sm niadagis fena calke unda iqnes gadadebuli da masSi Seerios 10-25 kg gadamwvari nakeli an torfFkomposti,  120 g P205  da 60 g K20, 1kg defekaciuri talaxi an 0,5-2 kg kiri. mZime Tixnar niadagebze Seitaneba agreTve 30 kg qviSa, msubuq niadagebze Tixa da lami.  Tu dargvamde Setanili iqna sasuqebi maSin dargvis dros ganoyiereba saWiro aRar aris.

 citrusebis axalgazrda aramsxmoiare da msxmoiare nargaobis ganoyiereba

 citrusovanTa axalgazrda nargaobis ganoyierebis mizania maTi fesvTa sistemisa da miwiszeda organoebis mZlavri zrda-ganviTareba da msxmoiarobaSi Sesvlis daCqareba. azotis Sesatani norma baRis xnovanebis mixedviT Seadgens 40-100 g erT Zirze. fosforis 100-120 g P205, kaliumis 50 g. azotiani sasuqis normis 60% Seitaneba niadagis sagazafxulo damuSavebis win, darCenili 40% gamoyenebuli unda iqnes yvavilobis damTavrebis Semdeg.

 organuli sasuqebi axalgazrda citrusovanTa plantaciaSi Seitaneba yovelwliurad 10-25 kg 1 Zir xeze, saSualo nayofierebis niadagze amave raodenobiT organuli sasuqi gamoiyeneba or weliwadSi erTxel, xolo nayofier niadagebze oTx weliwadSi erTxel. xSirad maT nacvlad mwkrivTSorisebSi mceneridan erTi metris daSorebiT Tesen saSemodgomo-sazamTro da gazafxul-zafxulis sideratebs, romelTa Caxvnas niadagSi awarmoeben yvavilobis an rZisebri simwifis fazaSi momdevno wlis adre gazafxulze niadagis damuSavebis dros. 

Tu axalgazrda citrusebis baRSi sideratebis nacvlad iTeseba saToxni an bostneuli kulturebi maSin saWiroa Catardes mwkrivTSorisebis ganoyierebac.

       msxmoiare citrusebis baRis ganoyiereba.

                   organuli sasuqebi

citrusovani kulturebis ganoyierebis sistemaSi gansakuTrebuli adgili ukaviaT organul sasuqebs. citrusebis nargaobaSi organul sasuqad gamoyeneba nakeli, torfkompostebi, torffekaluri sasuqebi da sxva. HHhumusiT Rarib niadagebze dargvisas da 1-5 wlis plantaciaSi erTi Ziris qveS Seitaneba 25 kg organuli sasuqi, 5-10 wlian nargaobaSi 30 kg, 10 welze xnierSi 50 kg. humusiT saSualod uzrunvelyofil niadagebze dargvamde da 1-5 wlianSi 15 kg; 5-10 wlianSi 25 kg; 10 welze xnierSi 40 kg.HhumusiT mdidar niadagebze Sesabamisad 10; 15 da 30 kg 1 Zirze.

  organuli sasuqebi saSualo nayofierebis niadagebze Seitaneba or weliwadSi erTxel, maRali nayofierebis SemTxvevaSi oTx weliwadSi erTxel, niadagis saSemodgomo sazamTro damuSavebisas.

citrusebis baRSi nakelisa da torfFkompostebis normebi icvleba sideratebis mwvane masis mosavlis donis Sesabamisad. sideratebis sustad ganviTarebisas, roca maTi mosavali 10 tonaze naklebia heqtarze, maSin organuli sasuqebi Seitaneba sruli normiT. roca saSualo ganviTarebisas (10-15 t/ha mwvane masa)  0,5 normiT, xolo Tu 20 t/ha metia organuli sasuqebis Setana saWiro ar aris. saWiroebis SemTxvevaSi analogiurad SeiZleba Semcirdes mineraluri sasuqebis normebic. 

msxmoiare citrusebis baRSi mJave niadagebze iTeseba xanWkola, aluviur da karbonatul niadagebze figa-Svriis narevi.

                 

 mineraluri sasuqebi 

         


 azotiani sasuqebi
  azotian sasuqebi citrusebis mosavlis namatis 50-70 % iZlevian.

maTi normebis diferencireba umjobesia moxdes nargaobis asakis, niadagis nayofierebisa da mosavlis donis mixedviT.   axalgazrda 1-3 wlis plantaciaSi HhumusiT Rarib nidagze azotis norma  erT Zir xeze tolia 40 g, humusiT mdidar niadagze 30g-is. 4-5 wlian plantaciaSi Sesabamisad 80 da 60 g-is; 6-8 wlianSi 150 da 100 g-is.   srulasakovan citrusebis nargaobaSi 250 da 200 g-is.  

azotis normis koreqtireba sasurvelia moxdes citrusovani kulturebis mosavlis donis mixedviT. 20 t/ha nayofebis mosavlis misaRebad gamoyenebuli unda iqnes 100 kg/ha azoti. 40 tonis dros 170-200 kg/ ha, 46-60 tonis SemTxvevaSi 240-300 kg/ha. ukanasknel periodSi mTel msoflioSi SeiniSneba citrusovani kulturebis qveS azotis normebis Semcirebis tendencia. 

azotiani sasuqebidan citrusovani kulturebis gasanoyiereblad  gamoiyeneba amoniumis gvarjila, Sardovana, iSviaTad  amoniumis sulfati,  agrowesebiT yvela asakis citrusebis nargaobaSi azotiani sasuqebis or vadaSi Setanas iTvaliswinebs. normis 60 % gazafxulze yvavilobis dawyebamde, xolo meore nawili anu 40 % yvavilobis damTavrebis Semdeg amoniumis gvarjilis an Sardovanas saxiT.



      fosforiani  sasuqebi

fosforiT miRebuli citrusebis mosavlis namati 10-40 % farglebSi meryeobs.   fosforiani sasuqebi niadagSi gamoiyeneba misi moZravi formebis Semcvelobisa da nargaobis asakis Sesabamisad.  1-5 wlian axalgazrda plantaciaSi fosforiT Zlier Rarib niadagze 1 Ziri xis qveS Seitaneba 120g P205; Raribze 100 g; saSualod uzrunvelyofilze 50 g, maRal uzrunvelyofilze sasuqi ar gamoiyeneba. srulasakovan citrusebis nargaobaSi Zlier Rarib niadagebze fosforis norma 200-300 g-is farglebSi meryeobs erT Zirze, fosforis dabali Semcvelobisas 150-250 g-is, saSualo  Semcvelobisas 100-125 g-is, maRali Semcvelobisas fosforiani sasuqi ar Seitaneba.

citrusebis gasanoyiereblad ZiriTadad gamoiyeneba wyalxsnadi fosforiani sasuqebi- martivi da ormagi superfosfati, mJave niadagebze fosforitis fqvili. wyalxsnadi fosforiani sasuqebi umjobesia Setanili iqnes mcenaris irgvliv, viwro zolebad, 20-25 sm siRrmeze







kaliumiani sasuqebi

kaliumiani sasuqebis efeqturoba maRalia mxolod xangrZlivad ( 10 weli da meti) ganoyierebul nargaobaSi ( 10-20%).   es sasuqebi 1-5 wlamde  axalgazrda citrusebis plantaciaSi Zalze Rarib niadagze Seitaneba 100 g K20 1 Zir xeze , Rarib niadagze 75 g, saSualod uzrunvelyofilze 50 g. kaliumis  maRali Semcveleobisas sasuqis Setana saWiro ar aris.

6 welze meti asakis nargaobaSi kaliumis Zalze dabali Semcvelobisas 200g K20 erT Zirze, Tu dabalia 150 g, Tu saSualo raodenobiTaa 100 g, maRali Semcvelobisas kaliumiani sasuqi ar Seitaneba.

kaliumiani sasuqebidan upiratesad kaliumis qloridi, 40 % kaliumis marili, iSviaTad kaliumis sulfati da kalimagnezia. adgilobrivi sasuqebidan nacari. kaliumiT Rarib niadagze dasaSvebia kaliumiani sasuqis 2-4 wlis normis maragad Setana.




magniumiani sasuqebi

suptropikul zonaSi gavrcelebuli niadagebi xasiaTdebian magniumis moZravi formebis dabali SemcvelobiT, amitom magniumiani sasuqebis gamoyeneba 10-20 % zrdis mosavals.  am elementiT Zalze Rarib niadagze misi  norma Seadgens 150 g 1 Zir xeze, Rarib niadagze 100 g, saSualod uzrunvelyofilze 75 g, uzrunvelyofilze magniumiani sasuqi ar Setana. 

magniumian sasuqad gamoiyeneba dolomiti, kalimagnezia, magniumis sulfati, nacari, Cais , tungosa da mzesumziras gadamamuSavebeli qarxnebis  anarCenebi. maTgan yvelaze maRal efeqts iZleva dolomiti. es sasuqebi niadagSi Seitaneba 2-3 weliwadSi erTxel, niadagis saSemodgomo sazamTro gadabarvis win.

mikrosasuqebi

mikrosasuqebi did rols asruleben citrusebis nayofebis xarisxis  gaumjobesebaSi, davadebaTa, gvalva da yinva gamZleobis gadidebaSi. 

bori niadagSi Seitaneba 2-3 kg/ha normiT; TuTia 3-6 kg/ha; molibdeni 1,5-2,0 kg/ha; manganumi 3-6 kg/ha. karg Sedegs iZleva boris  mJavis 0,01-0,03 % (10-30g 100 l-Si). TuTiis sulfatis 0,02-0,05 % ( 20-50 g 100 l-Si ); molibdenmJava amoniumis O0,02-0,03 % xsnari (20-30 g 100 l-Si) da manganumis sulfatis 0,05-0,1 % xsnarebiT fesvgareSe gamokvebis Catareba.




   kompleqsuri sasuqebi

citrusovani kulturebis gasanoyiereblad wamatebiT gamoiyeneba kompleqsuri sasuqebi.  niadagSi fosforis dabali da kaliumis maRali Semcvelobisas umjobesia gamoyenebuli iqnes amofosi ( 11 % N da 50 % P205), aseve diamofosi 19 % N da 49 % P205. Tu azotis da fosforis erTnairi normiT gamoyeneba aris saWiro, maSin Seitaneba nitrofosi – 22 % N da 22 % P205, an nitroamofosi 23 % N da 23 % P205. Tu samive sakvebi elementis erTnairi raodenobiT gamoyenebaa gaTvaliswinebuli, maSin nitrofoska 11-16 % N, 11-16 % P205, 11-16 % K20 da diamonitrofoska 17 % N, 17 % P205 da 17 % K20.
kompleqsuri sasuqebis Setana umjobesia moxdes gazafxulze, citrusebis vegetaciis dawyebis win. savegetacio periodSi gamokveba umjobesia Catardes martivi azotiani sasuqebiT amoniumis gvarjiliT da SardovaniT.




mokirianeba

mokirianeba aucilebelia Catardes iseT nakveTebze, sadac niadagis pH maCvenebeli 4,5-5,0 dabalia, gacvliTi mJavianoba 4,5 mg. eqvivalentze maRali. mokirianebisaTvis iyeneben dafqvil kirqvas, dolomits, tkils, defekaciur talaxs da sxva. Tu gacvliTi mJavianoba 5,0 mg eqvivalentia Seitaneba 8 tona dolomoti da 10 tona defekaciuri talaxi.  SemdgomSi gacvliTi mJavianobis yoveli erTi erTeuliT gadidebisas dolomitis norma izrdeba 1,6 toniT, defekaciuri talaxis 2,0 toniT. 

mokirianeba umjobesia Catardes baRis gaSenebis win. Tu amis saSvaleba ar aris maSin aucileblad saWiroa dargvisas ormoSi 0,5-2 kg kiris Setana. Zlier mJave niadagebze dasaSvebia 3 kg gamoyeneba.

tungos kulturis ganoyierebis sistema

tungos kulturis moTxovnileba garemo da kvebis pirobebis mimarT.

tungo sxva citrusovan kulturebTan SedarebiT nazi da niadaguri pirobebis mimarT ufro momTxovnia. misTvis optimaluri ares reaqcia pH 5,0-7,0 farglebSi meryeobs. 
kargad viTardeba Rrma,  organuli nivTierebiT mdidar, saSualo meqanikuri Sedgenilobis mqone niadagebze, romelTac axasiaTebT 70-80 sm siRrme. aseTi niadagebia wiTelmiwebi, gaewerebuli wiTelmiwebi da yviTelmiwa eweri niadadebi. mis gasaSeneblad ar gamodgeba karbonatuli da Zlier mJave, mcire sisqis ewerlebiani da Warbteniani niadagebi.


tungos kulturisaTvis sakvebi elementebis simcirisa da siWarbis simptomebi.
azoti. azotiT Rarib niadagze tungo Zalze sustad izrdeba, inviTarebs mcire zomis totebs, foTlebs da nayofebs. Semcirebulia nayofebis gamonaskvisa da sanayofe kvirtebis Casaxvis procesi. am elementis deficitis SemTxvevaSi qveda foTlebi avaddebian qloroziT.
 azotiT moWarbebuli kveba aferxebs nayofebis momwifebis process, sagrZnoblad amcirebs maTSi zeTis Semcvelobas. 

fosfori. am elementis simcire aferxebs  reproduqtiuli organoebis warmoqmnasa  da nayofmsxmoiarobas. mcenare inviTarebs mcire zomis muqmwvane foTlebs da nayofebs, zeTis dabali SemcvelobiT.
kaliumi. kaliumiT SimSili amcirebs nayofmsxmoiarobas da nayofebSi zeTis Semcvelobas, apirobebs foTlebis ,,kideebis sidamwvriT“ davadebas.

magniumi. magniumi xels uwyobs mewleobis aRmofxvras, adidebs gvalva da yinva gamZleobas. misi deficiti apirobebs qveda foTlebis ZarRvTSorisebis  qlorozs, xmobas da foTolcvenas.

    tungos moTxovnileba sakvebi elementebze da maTi gamotana mosavliT.

tungos nayofi SeicavsNN- 2,13 %, PP2O5 - 1,38 % da K2O - 0,6 %. 4 tona nayofs erTi heqtari plantaciidan gamoaqvs N 85 kg, P2O5 - 52 kg da K2O 24 kg. 
 nakelisa  da sakvebi elementebis normebi tungos kulturisaTvis.A

tungos dargvisas Seitaneba 8-10 kg organuli sasuqi, 3-5 wlian nargaobaSi 15-30kg, 6-10 wlianSi 25-40 kg, 10 welze meti asakisaSi  30-50 kg/ 1 Zir xeze. humusiT Rarib niadagebze Seitaneba meti raodenobiT organuli sasuqebi.

axalgazrda 1-5 wlian tungos plantaciaSi vegetaciis gaxangrZlivebis Tavidan asacileblad da mcenaris yinvagamZleobis gasadideblad azotis Zalze dabali normebi Seitaneba 25 da 50 g N 1 Zir xezeN. fosfor kaliumiani sasuqi orjer meti raodenobiT gamoiyeneba.  6-7 wlian plantaciaSi azotis norma izrdeba 150 g-mde 1 Zirze, 8-9 wlianSi 250 g-mde, 10 weli  da meti xnovanebis plantaciaSi wiTelmiwebze  350 g azoti Seitaneba, ewerlebian niadagebze 300g erT Zir xeze. 

ewer niadagze gaSenebul  tungos srulmsxmoiare plantaciaSi fosforis optimalur normad iTvleba 100g, wiTelmiwa da subtropikul ewerebze 150 g P2O5  erT Zirze.  kaliumiani  da magniumiani sasuqebi orive tipis niadagze gamoiyeneba 100g K20 da 100 MgO angariSiT Seitaneba. 

tungos kulturis qveS sasuqebis Setanis  xerxebi, wesebi da vadebi 

tungos dargvamde ganoyiereba      

tungos gaSenebamde niadagis 45-50 sm siRrmeze daplantaJebis win Seitaneba 20-40 t nakeli an sxva organuli sasuqi, aseve fosforisa da kaliumis melioraciuli normebi, romelic am elementebiT Raribi wiTelmiwebisaTvis Seadgens 500 kg P205  da 200 kg  K20. sxva niadagebisaTvis 300 kg P205 da 100 kg K20.

tungos rgvis dros ganoyiereba

tungos dargvis dros 100 sm siganis da 60 sm siRrmis ormoSi Seitaneba 8-10 kg gadamwvari nakeli, 100-120g P2O5   da 60 g K20. aRniSnuli sasuqebi kargad aereva niadagTan, ormo Seivseba 2/3-ze da zemodan daifareba 2-3 sm niadagis feniT, Semdeg dairgveba nergi.
tungos axalgazrda nargaobis ganoyiereba    


tungos axalgazrda nargaobaSi organuli sasuqebis gamoyeneba iwyeba mesame wlidan. azotiani, fosforiani da kaliumiani sasuqebis pirveli wlidan.

axalgazrda tungos plantaciaSi niadagis nayofierebis gasadideblad riTaSorisebi gamoyenebuli unda iqnes  Semodgoma-zamTris da gazafxul-zafxulis sideratebi, romelTa  Caxvna warmoebs zamTarSi an  gazafxuze niadagis damuSavebisas. 


srulasakovani msxmoiare tungos nargaobis ganoyiereba

organuli sasuqebi

tungos gasanoyiereblad yvelaze saukeTesoa organuli sasuqebi nakeli, torfkompostebi, tungos zeTsaxdeli qarxnis narCenebis kompostebi da sxva. torffekalis komposti Seitaneba nakelis naxevari normiT, danarCeni sruli normiT. Tu tungos plantaciaSi sideratebi iTeseba, maTi kargad ganviTarebisas Seitaneba nakelis naxevari norma, saSualod ganviTarebisas normis 2/3, sustad ganviTarebisas sruli norma. organuli sasuqebi Seitaneba 4 weliwadSi erTxel niadagis gadabarvis an rigTaSorisebis damuSavebis win.
Semodgoma zamTris  sideratebi 
xanWkola da seredela iTeseba agvisto seqtemberSi tungos bolo gaToxnisas, xis Stambidan 20-50 sm dacilebiT, ise rom mwvane masa Semovides noembris bolosTvis. sideratebis gaTibvas awarmoeben masobrivi yvavilobis periodSi 20 dan 25 noembramde. niadagSi misi Cabarva warmoebs zamTar-gazafxulis gadabarvis dros.

azotiani sasuqebi.

azotiT Rarib niadagze azotiani sasuqis optimaluri normebis SetaniT, 60 % izrdeba erTi Ziri xis  mosavlianoba. azotiani sasuqebidan tungos gasanoyiereblad gamoiyeneba amoniumis gvarjila da Sardovana, romelTa Setana  da niadagSi 7-8 sm siRrmeze CakeTeba warmoebs  yovelwliurad. maTi gamoyeneba umjobesia or vadaSi. 60% yvavilobis dawyebamde, 40% yvavilobis da gamonaskvis damTavrebis Semdeg.

fosforiani sasuqebi


tungos gasanoyiereblad mJave niadagebze, romelTa pH 5-ze naklebia gamoiyeneba fosforitis fqvili, xolo danarCen niadagebze superfosfati da ormagi superfosfati. fosforiani sasuqi Seitaneba  nakelTan erTad Semodgoma zamTris periodSi da CakeTdeba niadagSi 15-20 sm siRrmeze. dabali nayofierebis niadagebze fosforiani sasuqebi gamoyenebuli unda iqnes or weliwadSi erTxel, saSualo da maRali nayofierebis niadagebze 4 weliwadSi erTxel.N

kaliumiani sasuqebi

tungos qveS kaliumiani sasuqebidan kaliumis qloridi da 40% kaliumis marili  gamoyeneba.Aisini Seitaneba nakelTan da fosforian sasuqebTan erTad 2-4 weliwadSi erTxel  erTmagi an ormagi normiT
kompleqsuri sasuqebi

kompleqsuri sasuqebidan tungos gasanoyiereblad gamoiyeneba amofosi, diamofosi, nitrofosi, nitroamofosi, nitrofoska, nitroamofoska, romlebic Seitaneba vegetaciis dawyebis win.

mokirianeba|

mJaveLda ZliermJave ewer da wiTelmiwa niadagebze gaSenebuli tungos plantacia saWiroebs mokirianebas. kiris Semcveli sasuqebidan gamoiyeneba defekaciuri talaxi, dafquli kirqva, dolomiti, tkiliEda sxva, romlebic Seitaneba Semodgoma zamTris periodSi da CakeTdeba 15-20 sm siRrmeze, 10-15 weliwadSi erTxel.

niadagSi magniumis dabali 4-5 mg 100g Semcvelobisas saukeTeso Sedegs iZleva mosakirianeblad magniumisa da kalciumis Semcveli kiriani sasuqis dolomitis gamoyeneba.

A
keTilSobili dafnis ganoyiereba

dafnis kulturis moTxovnileba garemo da kvebis pirobebis mimarT.

dafna normalurad izrdeba sust mJave, neitralur da sust tute ares reaqciis mqone niadagebze. ver itans Warbtenian da mZime meqanikuri Sedgenilobis niadagebs, amitom misi gaSeneba umjobesia ferdobze bunebrivi drenaJis pirobebSi, Spaleruli wesiT-mcenareTa Soris 50 sm, xolo Spalerebs Soris 1,75 sm daSorebiT.

sakvebi elementebis simcirisa da siWarbis niSnebi

azoti. am elementis simciris dros dafna inviTarebs mcire zomis  Ria mwvane Seferilobis foTlebsa da ylortebs, eTerzeTebis dabali SemcvelobiT. misi raodenobis sagrZnoblad Semcirebas iwvevs azotiT Warbi kvebac

fosfori.  fosforis simciris SemTxvevaSi dafna  dakninebulia. ferxdeba reproduqciuli organoebis warmoqmna da eTerzeTebis dagroveba. 

kaliumi. am elementi SimSilis dros dafnis qveda foTlebze SeimCneva ,,kideebis sidamwvre“. mkveTrad mcirdeba foTlebis xarisxi da eTerzeTebis Semcveloba.

magniumi. magniumiT SimSili iwvevs qveda foTlebis ZarRvTSoriebis qlorozs. mogvianebiT SesaZlebelia adgili hqondes foTolcvenas.

      sakvebi elementebis normebi dafnisaTvis.

1-3 wlis asakis plantaciaSi Seitaneba 30-50 kg azoti; 4-6 wlianSi 60-100 kg; 7-9 wlianSi 100-150 kg; 10 welze meti xnis plantaciaSi  nayofier niadagebze azotis optimalur normad iTvleba 150 kg/ha, ufro dabali nayofierebis mqone niadagebze 200 kg/ha.A

fosforis optimaluri norma nayofier niadagebze Seadgens 100 kg/ha, SedarebiT dabali nayofierebis wiTelmiwa da ewer niadagze 150kg/ha. kaliumis yovelwliurad Sesatani norma ki yvela tipis niadagze 50 kg/ha Seadgens. nakelis norma yvela asakis plantaciaSi 40t/ha–ze, torfkompostis 50 t/ha.

sakarmidamo nakveTebze calkeuli buCqis qveS saWiroa 40-50 kg nakeli an torfkomposti, 200g azoti da 150g fosfori.

dafnis kulturis qveS sasuqebis Setanis  xerxebi, wesebi da vadebi
dafnis gaSenebis win ganoyiereba
dafnis Teslis daTesvamde an nargaobis gaSenebamde niadagis 45-50 sm siRrmeze daplantaJebis win Seitaneba 20-40 t nakeli an sxva organuli sasuqebi, aseve fosforisa da kaliumis melioraciuli normebi 500 kg P205  da 200 kg  K20. Tu dafnis plantaciis gasaSeneblad gankuTvnili niadagi saWiroebs winaswar gakulturebas, saWiroa sideratebis gamoyeneba.

dafnis axalgazrda plantaciis ganoyiereba

  axalgazrda dafnis plantaciaSi organuli da mineraluri sasuqebis Setana warmoebs zemoT miTiTebuli normebis Sesabamisad. ganieri rigTSorisebis SemTxvevaSi gamoyeneba sideracia.

  dafnis    savegetacio  organoebis  mZlavri zrda-ganviTarebisaTvis gadamwyveti mniSvneloba aqvs azotiT, fosforiTa da kaliumiT  normalur uzrunvelyofas. amitom maTi Semcveli sasuqis gamoiyeneba iwyeba gaSenebis pirveli wlebidanve. isini Seitaneba lentiseburad, Spaleris orive mxares, 40 sm-ian zolSi, fesvis yelidan 10 sm-is daSorebiT. 

dafnis srulasakovani plantaciis ganoyiereba

dafnis kulturis QQqveS gansakuTrebuli yuradReba unda mieqces organuli sasuqebis gamoyenebas, radgan miRebuli mwvane masa mTlianad gadis plantaciidan. dafnis gasanoyiereblad gamoiyeneba  nakeli, torfkompostebi  da mwvane sasuqebi. sideratebis gamoyeneba mizanSewonilia axalgazrda plantaciaSi da mZime gasxvlis wels. karbonatul da neitralur reaqciis niadagebze sideratebaT seqtember oqtomberSi iTeseba barda, cercvela da culispira, mJave niadagebze, TeTri da yviTeli xanWkola  da Citifexa. 

 dafnis maRali mosavlis misaRebad gadamwyveti mniSvneloba aqvs azotian sasuqebis gamoyenebas. mis gasanoyiereblad 15 martidan 15 aprilamde Seitaneba da 7-8 sm siRrmeze  CakeTeba amoniumis gvarjila da Sardovana. 
fosforkaliumiani sasuqebis gareSe SeuZlebelia maRalxarisxiani da eTerzeTebis normaluri Semcvelobis mqone dafnis foTlis miReba. mJave niadagebze  am kulturis gasanoyiereblad gamoiyeneba fosforitis fqvili, xolo danarCen niadagebze superfosfati da ormagi superfosfati. kaliumiani sasuqebidan kaliumis qloridi da 40% kaliumis marili. fosforkaliumiani sasuqebi Seitaneba  nakelTan erTad Semodgoma zamTris periodSi da CakeTdeba niadagSi 15-20 sm siRrmeze. dabali nayofierebis niadagebze am sasuqebis gamoyeneba warmoebs or weliwadSi erTxel, saSualo da maRali nayofierebis niadagebze 4 weliwadSi erTxel, ormagi an oTxmagi normiT.N
kompleqsuri sasuqebidan dafnis gasanoyiereblad SeiZleba gamoyenebuli iqnes amofosi, diamofosi, nitrofosi, nitroamofosi, nitrofoska, nitroamofoska.

mJaveLda ZliermJave ewer da wiTelmiwa niadagebze gaSenebuli dafnis plantacia aucileblad saWiroebs mokirianebas. kiris Semcveli sasuqebidan gamoiyeneba defekaciuri talaxi, dafquli kirqva, dolomiti, tkiliEda sxva. mokirianeba tardeba 10-15 weliwadSi erTxel Semodgoma zamTris periodSi 15-20 sm siRrmeze CakeTebiT. 

baRCeuli kulturebis ganoyiereba

baRCeuli kulturebis moTxovnileba garemo da kvebis pirobebis mimarT.

baRCeuli kulturebs sazamTros nesvs  da gogras gaaCniaT Rrmad ganviTarebuli fesvTa sistema, romelic 1-2 metris siRrmemde Cadis niadagSi, siganeSi  2-3  dan 5-7 metramde vrceldeba. maTi gverdiTi fesvebi ZiriTadad saxnav fenaSia ganviTarebuli da wylisa da sakvebi elementebis sakmaod kargi SeTvisebis unari gaaCniaT. maTi zrda uswrebs miwiszeda organoebis ganviTarebas.

baRCeuli kulturebi kargad xarobs humusiT mdidar msubuqi meqanikuri Sedgenilobis niadagebze. yvelaze maRal moTxovnilebas niadagis nayofierebis mimarT ayenebs nesvi.

 baRCeuli kulturebis moTxovnileba sakveb elementebze da maTi gamotana mosavliT.

baRCeuli ise rogorc yvela nayofis momcemi bostneuli saWiroeben niadagSi fosforisa da kaliumis gadidebul Semcvelobas, rac xels uwyobs nayofebis momwifebis daCqarebas da Saqrebis raodenobis gadidebas. amasTan erTad kaliumi xels uwyobs mTavar ylortSi mdedrobiTi yvavilebis naadrevad formirebas da msxmoiarobis daCqarebas. azoti aucilebelia maTi mZlavri zrda-ganviTarebisaTvis. 

am kulturebis mier sakvebi elementebis gamotana didi ar aris. 30 tona sazamTros mosavliT gamoitaneba 75 kg N , 24 kg P2O5  da 78kg K2O;  amave raodenobiT nesvis mosavliT 60kg N , 21 kg P2O5  da 72kg K2O;  gogris mosavliT 48kg N , 15 kg P2O5  da 61kg K2O;
sakvebi elementebis saorientacio  normebi baRCeuli kulturebisaTvis.

baRCeuli kulturebis qveS sakvebi elementebis normebis normebis gaangariSebisas mxedvelobaSi unda iqnes miRebuli maT nayofebSi nitratebis dagrovebis saSiSroeba. am kulturebis 25-30 t nayofebis mosavlis misaRebad saSualod saWiroa 30-40 tona nakelis da sruli mineraluri sasuqis   N45-60P60-90 K45-60  normiT Setana.  (ix cxrili 6). 

6.  baRCeuli kulturebis qveS sakvebi elementebis normebi

	kultura
	dagegmili

mosavali

 kg/m2
	organuli a   sasuqebi

 kg/m2
	sakvebi elementebis normebi

           g/ m2

	
	
	
	      N
	   P2O5  
	    K2O

	sazamTro
	    3-4

    4-5

    5-6
	     3-4

     2-3

     1-2
	    7

    9

   11
	   6

   8

  10
	   4

   6

   8

	nesvi
	    1-2

    2-3

    3-4
	     3-4

     2-3

     1-2
	    5

    6   

    7
	   6 

   8   

  10
	   3

   4

   5

	gogra
	    2-3

    3-4

    4-5
	     3-4

     2-3

     1-2
	    6

    7

    9
	   8 

  10   

  12
	   4

   5

   6


baRCeuli kulturebis qveS organuli da mineraluri sasuqebis Setanis xerxebi, wesebi da vadebi.

 ZiriTadi ganoyiereba. baRCeuli kulturebisaTvis yvelaze saukeTesoa

organuli sasuqebi. maTi optimaluri normebiT Setana maRalxarisxovan da ekologiurad sufTa produqciis miRebis garantias iZleva. organuli sasuqebidan gamoiyeneba kargad gadamwvali nakeli an kompostebi, romlebic niadagSi  Seitaneba SemodgomiT moxvnis win. organuli sasuqebis ekonomiis mizniT maT Setana warmoebs baRCeulis mwkrivSi an budnaSi. romelTa norma 3-4 kg Seadgens m2 –ze. mineralur sasuqebTan erTad Setanisas normaM mcirdeba 2-3 kg/m2–mde, anu 20-30 tonamde Hha-ze. 


sideratebis gamoyeneba BbaRCeuli kulturebis gasanoyiereblad ekologiurad sufTa produqciis miRebis 100 % garantias iZleva, romlebic TavianTi vegetaciis  da daSlis periodSi  STanTqaven niadagSi Tavisufal mdgomareobaSi arsebul nitratebs, riTac Tavidan gavacileben baRCeuli kulturebis nayofebSi am toqsikuri SenaerTebis dagrovebis saSiSroebas.  sideratebis Tesvas awarmoeben wina wels da momdevno wlis gazafxulze axdenen Caxvnas niadagSi.

     nakeli da mwvane sasuqebi maqsimalur efeqts iZlevian mineralur sasuqebTan SeTanawyobili gamoyenebisas. MmaTi erToblivi Setanisas SesaZlebelia rogorc organuli ise mineraluri sasuqebis normebis orjer Semcireba, romelTa efeqti gansakuTrebiT maRalia sarwyav pirobebSi.

baRCeuli kargad reagirebs organuli da fosfor-kaliumiani sasuqebis SeTanawyobil gamoyenebaze. organuli da kaliumiani sasuqebis sruli norma da fosforis normis naxevari gamoyenebuli unda iqnes SemodgomiT niadagis moxvnis win. gazafxulze kultivaciis win Seitaneba azotis normis 50 % N30 kg/ha-ze, darCenili azotisa da fosforis normis nawili gamoiyeneba budnaSi Tesvis an rgvis dros, nawili gamokvebaSi.


baRCeuli kulturebis gasanoyiereblad azotiani sasuqebidan Seitaneba amoniumis gvarjila da Sardovana, fosforianidan superfosfati da ormagi superfosfati kaliumiani sasuqebidan kaliumis qloridi.

 kompleqsuri sasuqebidan adre gazafxulze  kultivaciis win samive sakvebi elementebiT Rarib niadagze gamoiyeneba nitrofoska da nitroamofoska, azotiTa da fosforiT Rarib niadagze- nitrofosi da nitroamofosi, fosforiT Rarib niadagze amofosi da diamofosi. amave periodSi warmoebs mikrosasuqebis niadagSi Setana. bori gamoiyeneba 2kg sufTa nivTierebis angariSiT, anu 12 kg borismJava,  TuTia 3,0-6,0 kg anu 13-26 kg TuTiis sulfati, manganumi 6,0 kg anu 50 kg manganumis Slami, spilenZi 2-3 kg raodenobiT anu 8-11 kg spilenZis sulfati an 400-600 kg piritis namwvi.

BbaRCeuli kulturebis Tesvis an rgvis dros ganoyiereba

sakvebi elementebiT Rarib da saSualo uzrunvelyofil niadagebze aucilebelia  Tesvis an rgvis dros azot-fosforiani sasuqebis Setana  N10-15P10-15 doziT. am periodSi gansakuTrebiT karg Sedegs iZleva superfosfatis gamoyeneba. mas ar Camouvardeba nitrofosi da nitraoamofosi.

                  
 gamokveba.

baRCeuli kulturebis gamosakvebad sruli mineraluri sasuqis saWiro raodenoba winaswar ixsneba wyalSi da yvela budnis garSemo Seitaneba xsnaris gansazRvruli raodenoba. ufro advili gansaxorcielebelia myari sasuqebiT gamokveba niadagSi CakeTebiT da SemdgomSi aucilebeli  morwyviT. gamokvebaSi Seitaneba azotis normis 30-40 %  anu N15-20 kg/ha-ze da  fosfori P20-25 kg/ha-ze. superfosfatis Setana gamokvebasi adidebs baRCeuli kulturebis nayofebSi Saqrebis Semcvelobas da zrdis mcenareTa gamZleobas fuzariozuli Wknobisadmi.

azotiT da fosforiT  naadrevi gamokveba aucilebelia dabali nayofierebis mqone niadagebze. gamosakvebad iyeneben amoniumis gvarjilas da superfosfats. karg Sedegs iZleva sazamTros superfosfatis 1 % xsnariT fesvgareSe gamokveba. saukeTeso Sedegs organul-mineraluri nareviT gamokvebis Catareba. saWiroebis SemTxvevaSi Catarebuli unda iqnes mikrosasuqebis dabalprocentuli xsnarebiT fesvgareSe gamokvebac. 
samkurnalo mcenareebis ganoyiereba

samkurnalo mcenareebidan farTo gavrceleba da samkurnalo mniSvneloba gaaCniaT katabalaxas ( valeriana), Smags ( beladonas), futkaras, himalais skopolias, indur lemas, gvirilas, xaSxaSs, evgenolis kamelias, qendiras, nacarqaTamas, orkbilas da sxva. maTgan futkara Seicavs gulis jgufis glukozidebs, nacarqaTamasgan mzaddeba brtyeli Wiebis sawinaaRmdego preparati, himalais skopoliasgan  kuW- nawlavis davadebis da spazmis sawinaaRmdego saSvalebebi.

 katabalaxa, Smaga,  himalais skolpia kargad xaroben nayofier, msubuqi meqanikuri Sedgenilobis sust mJave, neitralur da sust tute ares reaqciis niadagebze. futkara mJave niadagebze da ver itans niadagis xsnarSi kalciumis gadidebul raodenobas.

 samkurnalo mcenareebis ganoyierebaSi da maTi samkurnalo Tvisebebis SenarCunebaSi da gadidebaSi gansakuTrebul rols asruleben organuli sasuqebi nakeli, torf kompostebi, nakelis wunwuxi da sxva.  agronomiuli da ekonomikuri TvalsazrisiT yvelaze ukeTes Sedegs iZleva organuli sasuqebis  40 tonis gamoyeneba. ufro maRali normebi mosavlis SesamCnev matebas ver iZleva amasTan gaumarTlebelia ekologiuri TvalsazrisiTac.

organuli sasuqebis deficitis SemTxvevaSi samkurnalo mcenareebis ganoyierebis sistemaSi warmatebiT SeiZleba iqnen CarTuli mwvane sasuqebi anu sideratebi, romelTa niadagSi Caxvna warmoebs adre gazafxulze. isini  Tavisufad agroveben niadagSi 20 tona nakelis Sesabamisi sakvebi elementebis raodenobas da 80-90 % akmayofileben samkurnalo mcenareebis moTxovnileba ZiriTad sakveb elementebze, rac mineraluri sasuqebis didi ekonomias da ekologiurad sufTa produqciis miRebis garantias iZleva. organuli da mwvane sasuqebis gamoyeneba zrdis samkurnalo mcenareebSi samkurnalo Tvisebebis mqone nivTierebebis Semcvelobas.

Tu organuli da mwvane sasuqebi gamoyeneba SeuZlebelia, maSin sakvebi elementebiT Zalze Rarib da Rarib niadagebze aucilebelia mineraluri sasuqebis Setana, romelTa arawesieri gamoyenebisas arsebobs am mcenareTa produqciis  nitratebiT, ftoridebiT da mZime metalebiT dabinZurebis da maTSi samkurnalo Tvisebebis mqone nivTierebebis Semcvelobis Semcirebis saSiSroeba. 

katabalaxas qveS dabali nayofierebis mqone ewer niadagebze  organuli sasuqebis norma aris 40 t/ha. sruli mineraluri sasuqis N60P90K60 . azotiani sasuqis 50% anu N30 kg/ha Seitaneba dargviswina damuSavebisas, 50 % meore wlis plantaciaSi gamokvebaSi. fosforiani sasuqi gamoiyeneba ZiriTadi xvnis win 45 kg P2O5 angariSiT, 15 kg Seitaneba dargvis dros, 30 kg gamokvebaSi meore wlis plantaciaSi. ufro maRali nayofierebis mqone Savmiwa  niadagebze nakelis norma mcirdeba 20 tonamde da is kaliumian daFfosforiani sasuqis 45 kg-Tan erTad Seitaneba ZiriTadi xvnis win. sruli mineraluri sasuqebis raodenoba mcirdeba 20-30 % da Seadgens N45P60K45 kg/ha-ze. am SemTxvevaSi azotis 66 % anu 30 kg Seitaneba dargviswina damuSavebisas, 15 kg azoti da 15 kg fosfori Seitaneba gamokvebaSi mere wlis plantaciaSi.

Smagas qveS ewer niadagze gaTvaliswinebulia 40 t nakelis Setana.

sruli mineraluri sasuqebis norma Seadgens  N90P90K60 kg/ha-ze. azotis sruli normidan N60 Seitaneba niadagis dargviswina damuSavebisas, N30 gamokvebaSi. P90K60 gamoiyeneba ZiriTadi xvnis dros, P10 dargvisas mwkrivSi da  P20 gamokvebaSi . Savmiwa niadagebze  nakelis norma mcirdeba 20-30 tonamde, sruli mineraluri sasuqebis P60K60  kg-mde romelic Seitaneba ZiriTadi xvnis dros, N45 dargviswina damuSavebisas, N15 gamokvebaSi.

ewer niadagze futkaras gasanoyiereblad Sesatani nakelis norma Seadgens 30-40 tona/ha-ze. sruli mineraluri sasuqis norma N105P90K45. nakeli da P60K45 gamoiyeneba niadagis ZiriTadi xvnis win, N45 kg niadagis Tesviswina damuSavebisas, N30 kg pirveli wlis gamokvebaSi, N30 P30 kg meore wels adre gazafxulze gamokvebaSi. maRali nayofierebis Savmiwa niadagebze nakelis Setana saWiro ar aris. sruli mineraluri sasuqi Seitaneba N45P60K45 raodenobiT. aqedan P45K45  gamoiyeneba ZiriTadi xvnis dros, P15 dargvisas mwkrivSi.  N30 dargviswina damuSavebisas, N15 gamokvebaSi meore wlis plantaciaSi.

samarcvle parkosani kulturebis ganoyiereba

samarcvle parkosani kulturebis moTxovnileba kvebis pirobebis mimarT.
samarcvle parkosani kulturebi barda, soia, lobio, cercvela xanWkola da sxva didi rols asruleben mcenareuli cilebis warmoebis problemis gadaWraSi. es kulturebi maT fesvebze simbiozurad mcxovrebi koJris baqteriebiT awarmoeben  atmosferodan molekuluri azotis fiqsacias  da am elementiT niadagis gamdidrebas. maT gaaCniaT  mTavarRerZa fesvi, romelic erT metrze ufro Rrmad Cadis niadagSi da awarmoebs Zneladxsnadi SenaerTebidan fosforis da sxva sakvebi elementebis SeTvisebas. samarcvle parkosnebi kargad izrdebian neitralur da masTan miaxloebul ares reaqciis pirobebSi. dadebiTad reagireben kiris Setanaze. mxolod xanWkola izrdeba normalurad mJave niadagebze da uaryofiTad reagirebs mokirianebaze.

samarcvle parkosnebis mier yvelaze intensiurad sakvebi elementebi SeiTviseba yvavilobis fazaSi. 

samarcvle parkosnebis mosavliT sakvebi elementebis gamotana 
samarcvle parkosani kulturebi mosavali Seicavs ufro meti raodenobiT sakveb elementebs, vidre pureuli marclovnebis iseTive raodenobis produqcia. Svriisa da qeris mier gamoitaneba 31 kg N; 12 kg P2O5  da 25 kg K2O . bardisa da cercvelas mier 65 kg N; 15 kg P2O5  da 18kg K2O. xanWkolas mier 68 kg N; 19 kg P2O5  da 47kg K2O. soias mier 71kg N; 16 kg P2O5  da 18kg K2O.
sakvebi elementebis normebi samarcvle parkosani kulturisaTvis

samarcvle parkosnebis qveS fosfor kaliumiani sasuqebis agroteqnikuri norma Seadgens P60-90, K45-60 .  azotiT  Zalze Rarib da Rarib niadagze am elementis sastarto normaa 60 kg/ha-ze, saSualod uzrunvelyofil niadagze 30 kg/ha/ze.


samarcvle parkosnebis qveS organuli da mineraluri sasuqebis Setanis xerxebi wesebi da vadebi.

ZiriTadi ganoyiereba.

samarcvle parkosani kulturebi azotfiqsaciisaTvis xelsayrel pirobebSi  azotze mTliani moTxovnilebis miaxloebiT 66 % ikmayofileben koJris baqteriebis mier haeridan SeTvisebuli azotis xarjze, 34 % iTviseben niadagidan. yvelaze saukeTeso azotfiqsatoria xanWkola, romelic saerTod ar saWiroebs azotiani sasuqis Setanas. susti cercvela. mJave niadagebze yvela samarcvle parkosnebis fesvebze (xanWkolis garda) koJris baqteriebis warmoqmna ferxdeba, ris gamoc  azotis fiqsacia sagrZnoblad mcirdeba. 

parkosani kulturebi ZiriTadad saWiroeben  fosfor kaliumiani sasuqebis Setanas. maT mier atmosferodan SeTvisebuli azotis raodenoba mcirdeba, azotiani sasuqebis normebis gadidebasTan erTad. aqedan gamomdinare mxolod azotiT Rarib da saSualod uzrunvelyofil niadagebzea saWiro azotiani sasuqebis sastarto normis  60 da 30 kg/ha Setana,  rac uzrunvelyofs am kulturebis moTxovnulebas azotze zrda- ganviTarebis dasawyisSi, roca koJris baqteriebis cxovelmyofeloba jer kidev sustia da sxva yvela  garemo faqtorebis moqmedeba xelsayreli. Tu niadagSi arsebuli azoti  savsebiT sakmarisia parkosnebis sawyisi ganviTarebisaTvis, azotiani sasuqebi rogorc wesi araefeqturia. radgan azotis gadidebuli normebis gamoyeneba amcirebs azotfiqsaciis intensiobas, aZlierebs mcenareTa zrda-ganviTarebas, axangrZlivebs parkosnebis vegetacias da xels uwyobs sarevelebis mZlavr ganviTarebas, romlebic iwveven  am kulturebis daCagvras.

azotiani sasuqebidan samarcvle parkosnebis gasanoyierbeblad     gamoiyeneba amoniumis gvarjila da Sardovana, romlebic azotis dabali normis N30 SemTxvevaSi , Seitaneba erTxel Tesviswina kultivaciis dros, xolo azotiT Zalze Rarib  da Rarib niadageze N60 gamoyenebisas norma iyofa orad, N30 Seitaneba Tesvis win da N30GgamokvebaSi.

 fosfor-kaliumiani sasuqebidan gamoiyeneba superfosfati da ormagi superfosfati., mJave niadagze xanWkolas qveS, romelsac gaaCnia Zneledxsnadi SenaerTebidan fosforis SeTvisebis unari, ukeTs Sedegs iZleva fosforitis fqvili. kaliumiani sasuqebidan gamoiyeneba kaliumis qloridi da 40 % kaliumis marili. ZiriTad ganoyierebaSi SemodgomiT mzralad xvnis win an sagazafxulo gadaxvnisas Seitaneba fosforiani sasuqebis normis 70-80% da kaliumis sruli norma. 

samarcvle parkosani balaxebis qveS nakeli rogorc wesi ar Seitaneba. Tesviswina kultivaciis dros saWiroebis SemTxvevaSi gamoiyeneba mikrosasuqebi, gansakuTrebiT molibdeniani sasuqebi, romelTa gareSe koJris baqteriebis cxovelmyofeloba da azotfiqsaciis procesi Seferxebulad mimdinareobs.

Tesvis dros ganoyiereba.

samarcvle parkosnebis Tesvis dros karg Sedegs iZleva granulirebuli superfosfatis 10 kg/ha P2O5 angariSiT Setana. es kulturebi kargad reagireben nitraginiT da molibdenis romelime marilis dabalprocentuli xsnariT Teslis Tesviswina damuSavebaze.

gamokveba.


samarcvle parkosnebis  azotiani sasuqiT gamokvebas awarmoebn mxolod am elementiT Zalze Rarib niadagebze. gamokvebaSi Sesatani azotis norma ar unda aRematebodes 30 kg/ha- ze. karg Sedegs iZleva gamokvebaSi molibdenmJava amoniumis 0,01-0,02 % xsnariT fesvgareSe gamokveba. 

mravalwliani balaxebis ganoyiereba

mravalwliani balaxebis moTxovnileba kvebis pirobebis mimarT.
mravalwliani balaxebidan TeslbrunvaSi iTeseba rogorc     parkosani ise marclovani balaxebi da maTi narevebi. parkosani balaxebi ionja, esparceti da samyura ufro maRali momTxovni arian niadagis nayofierebis mimarT, vidre marclovnebi- mdelos timoTela, wivana, kapueta, ufxo Svriela.  parkosnebi kargad izrdebian neitralur an masTan miaxloebul ares reaqciis pirobebSi pH maCveneblis 6,5-8,3 intervalSi. marclovani balaxebi maRal mosavals iZlevian sust mJave niadagebze, pH 5,5-5,8.  parkosnebis amovardna balaxnaridan SeiZleba gamoiwvios moyinvam, Warbtenianobam, aRmonacenis Caxurebam, niadagis gadidebulma mJavianobam, fosfor-kaliumiT dabali da azotiani sasuqebis maRali normebis gamoyenebam, marclovani balaxebis intensiurma zrda-ganviTarebam. balaxnarSi parkosnebis SenarCunebisaTvis pirvel rigSi aucilebelia fosforiTa da kaliumiT normaluri kveba. 
mravalwliani balaxebis mosavliT sakvebi elementebis gamotana 
mravalwliani balaxebis mier mSrali nivTierebisa da sakvebi elementebis ufro intensiuri dagroveba warmoebs yvavilobis fazaSi. marclovan  balaxebs bevrad  naklebi sakvebi elementebi gamoaqvT samarcvle parkosan kulturebTan SedarebiT.  mindvris samyuras mier gamoitaneba 20 kg N; 6 kg P2O5  da 15 kg K2O. TeTri samyuras mier 23 kg N; 8 kg P2O5  da 13 kg K2O. ionjas mier 26 kg N; 7 kg P2O5  da 15 kg K2O. esparcetis mier 26 kg N; 7 kg P2O5  da 15 kg K2O.  timoTelas mier 16 kg N; 7 kg P2O5  da 24 kg K2O.
sakvebi elementebis normebi mravalwliani balaxebisaTvis

sarwyav pirobebSi maRal agroteqnikur fonze mravalwliani parkosani kulturebis qveS srul mineralur sasuqs  iyeneben N30-40 P90-120, K90-120 normiT. mravalwliani marclovani balaxebis qveS N120P90-120, K90-120 normiT. urwyav pirobebSi sruli mineraluri sasuqebis normebi Semcirebuli unda iqnes 30-50 %. parkosan marclovan balaxnarSi azoti iseTi normiT unda iqnes Setanili, rom man ar gamoiwvios balaxnaridan parkosnebis balaxnaridan amovardna amisaTvis azotiani sauqebis normebi unda meryeobde 50-100 kg/ha farglebSi. fosfor kaliumiani sasuqebi Seitaneba imave normiT. organuli sasuqebis norma Seadgens 30-40 tona/ ha-ze.


mravalwliani balaxebis qveS organuli da mineraluri sasuqebis Setanis xerxebi wesebi da vadebi.

ZiriTadi ganoyiereba.

mravalwliani balaxebis gasanoyiereblad ZiriTad ganoyierebaSi Seitaneba organuli  da fosfor kaliumiani sasuqebi, romlebic xels uwyoben balaxnarSi parkosnerbis xvedriTi wilis gadidebas.

nakelis zedapiruli Setanisas warmoebs azotis didi raodenobiT danakargi. amasTan erTad mkveTrad mcirdeba balaxebis Wamadoba. amitom maTi gamoyeneba gaTvaliswinebuli iqnes mxolod parkosan-marclovani balaxebis Tesvis win. organuli sasuqebidan mravalwlian balaxebis qveS zedapirulad SeiZleba Setanili iqnes mxolod  nakelis wunWuxi 10-20 tonis raodenobiT ha-ze.

parkosan-marclovani balaxnari romelic Seicavs 30 % met parkosans iseTive mosavlis miRebas uzrunvelyofs rogorc 90-150 kg/ha azotis Setana marclovan balaxnarSi, rac azotiani sasuqebis didi ekonomiis SesaZleblobas iZleva. magram Tu erTeuli farTobidan saWiroa maqsimaluri raodenobiT sakvebis miReba maSin aucilebelia fosfor kaliumiani sasuqebis gadidebul normebTan erTad azotiani sasuqebis optimaluri normis Setana, rac uzrunvelyofs balaxebis maRali mosavlis miRebas da parkosnebis xvedriTi wilis imave doneze SenarCunebas. Tu SemCneuli iqna balaxnarSi parkosnebis xvedriTi wilis TandaTan Semcireba, aucilebelia azotiani sasuqebis normis Semcireba da fosfor-kaliumiani sasuqebis normebis gadideba.

azotiani sasuqebidan mravalwliani balaxebis gasanoyiereblad gamoiyeneba amoniumis gvarjila da Sardovana. parkosan balaxnarSi  azotiT Zalze Rarib,  Rarib da saSualo uzrunvelyofil niadagze Tesvis win Seitaneba sastarto doza N30 kg/ha. azotiT Zalze Rarib da Rarib niadagze gaTvaliswinebulia amave raodenobiT azotiT gamokveba. marclovan balaxnarSi am periodisaTvis gamoiyeneba azotis sruli normis 50 % anu N60 kg/ha danarCeni gamokvebaSi. fosforiani sasuqebidan mravalwliani balaxebis gasanoyiereblad gamoiyeneba superfosfati, ormagi superfosfati da mJave niadagze fosforitis fqvili. rogorc parkosani ise marclovani balaxebis qveS fosforiani sasuqebis 50-60 % Seitaneba ZiriTad ganoyierebaSi. kaliumiani sasuqebi amave periodSi gamoiyeneba sruli normiT kaliumis qloridis saxiT.

samive sakvebi elementebiT Rarib niadagze kompleqsuri sasuqebidan adre gazafxulse Seitaneba amofoska da nitroamofoska, azotiTa da fosforiT Rarib niadagze nitrofosi da nitroamofosi, fosforiT dabali uzrunvelyofis mqone niadagze amofosi da diamofosi. mikrosasuqebic amave periodSi Seitaneba.

Tesvis dros ganoyiereba.

Tesvis dros ganoyiereba tardeba mxolod fosforiT Rarib da Zalze Rarib niadagze 10 kg/ha P2O5 angariSiT martivi an ormagi superfosfatis SetaniT.

gamokveba.

parkosani balaxnaris azotiT gamokveba mxolod azotiT Zalze Rarib da Rarib niadagzea gaTvaliswinebuli N30 kg/ha angariSiT. marclovan balaxnarSi darCenili azotis da fosforis normis 50% iyofa or nawilad. pirveli naxevari  N30 P25-30 kg/ha Ggamoiyeneba pirveli gaTibvis Semdeg, meore N30 P25-30 kg/ha, mesame gaTibvis Semdeg. marclovan parkosan balaxnarSi umjobesia erTi gamokvebiT SemovifargloT.

saTib- saZovrebis ganoyiereba

saTib- saZovrebis balaxebis moTxovnileba kvebis pirobebis mimarT.

bunebrivi saTib-saZovrebis balaxeuli safari didi siWreliT da mravalferovnebiT gamoirCeva. maT balaxnarSi gvxvdeba marclovnebi, parkosnebi, nairbalaxebi da islisnairebi, sul daaxloebiT 30-40 saxeoba, romlebic sagrZnoblad gansxvavdebian erTmaneTisagan kvebis pirobebisadmi moTxovnilebiT.

balaxeul mcenareebs uxvad datotvili funja fesvTa sistema gaaCnia, romlebic ZiriTadad ganlagebulia niadagis 0-20 sm fenaSi da sakvebi elementebis SeTvisebis sakmaod maRali unari axasiaTebT. mdelos marclovani balaxebi yvelaze kargad viTardebian da maqsimalur mosavals iZlevian sust mJave ares reaqciis mqone niadagebze, romlis pH maCvenebli 5,6-5,9 farglebSi meryeobs. parkosani balaxebi ukeT izrdebian neitralur da sust tute ares reaqciis pirobebSi, gamonaklisia TeTri samyura, romlisTvisac optimaluri pH marclovnebis analogiuria.

saTib- saZovrebis balaxebis moTxovnileba sakveb elementebze da maTi gamotana mosavliT. 

sakvebi elementebis saSualo gamotanis maCveneblebiT marclovani da parkosani balaxebi sagrZnoblad gansxvavdebian erTmaneTisagan. (ix. cxril 7 ).

7. sakvebi elementebis Semcveloba marclovani da    parkosani balaxebis  10 c mSral nivTierebaSi kg-iT.

	  balaxis dasaxeleba
	sakvebi elementebis gamotana kg/ha

	
	            N
	       P2O5
	       K2O

	saZovari koindari
saTiTura
mdelos Tivaqasra
mdelos wivana
wiTeli wivana

timoTela

wiTeli samyura

TeTri samyura

vardisferi samyura
	            15

            15

            20

            18

            18

            13

            27

            33

            30
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           6

           6

           6

           4

           6

           8

           7   

      
	           25

           36

           25

           25

           28

           25

           38

           57

           46


saTibebis orjer gaTibvisas ufro meti raodenobiT sakvebi elementebi  gamoitaneba vidre erTxel gaTibvisas. mdelos saZovrad gamoyenebisas sakvebi elementebis gamotana bevrad metia orjer gaTibul saTibTan SedarebiT. am SemTxvevaSi 36,4 c Tivis mosavliT 49,6 kg/ha azoti gamoitaneba, saZovrad gamoyenebisas 36,2 c/ha mosavlis pirobebSi 91,5 kg. saSualod yoveli 10 c TiviT gamoitaneba 15 kg N , 5-6 kg P2O5  da 17 kg K2O . 50-100 c Tivis mosavlis SemTxvevaSi saTib saZovridan mosavliT gamoitaneba 100-200 kg azoti da kaliumi, 25-50 kg fosfori.

sakvebi elementebis normebi bunebrivi saTib-saZovrebisaTvis

marclovani da marclovan nairbalaxovani balaxnarisaTvis sruli mineraluri sasuqebis optimaluri normebi 30-40 c/ha Tivis mosavlis misaRebad N60-80P45-60K60-80 kg/haSeadgens.   50-60   c/ha   Tivis   mosavlis   dagegmisas N90-120P60-90K-80-100 kg/ha. marclovan-parkosan mdeloze sruli mineraluri sasuqi Seitaneba N30-60 P90 K90 normiT.
saTib saZovrebis qveS  mineraluri sasuqebis Setanis xerxebi wesebi da vadebi.

ZiriTadi ganoyiereba.

M mJave niadagebze ganviTarebul saTib- saZovrebze pirvel rigSi unda Catardes mokirianeba, romelic maqsimalurad zrdis Wamadi balaxebis xvedriT wils.  mokirianebisaTvis  gamoiyeneba Ddafqvili kirqva, defekaciuri talaxi da sxva kiriani sasuqebi, romelTa Setana xdeba mobneviT ukanaskneli gaTibvis an gaZovebis Semdeg. kiri yvelaze maRal efeqts iZleva Setanidan meore wels. misi Semdgomqmedeba grZeldeba 7-10 wels. kiris norma msubuq da saSualo Tixnar niadagze roca pH maCvenebeli 4,5-5,0 tolia,  2,0-3,0 tonis farglebSia, xolo Tu pH maCvenebeli 4,5 naklebia 3-4 tonis. mZime Tixnar da Tixian niadagebze imave ares reaqciis dros Sesabamisad gamoiyeneba 3,0-4,0 da 5,0-6,0 tona.

bunebrivi saTib-saZovrebis gasanoyiereblad ZiriTad ganoyierebaSi  iSiaTad gamoyeneba organuli sasuqebi, radgan maTi zedapiruli Setanisas Zalze didia amoakuri azotis aqrolebiTi danakargi, amasTan erTad Zlier mcirdeba balaxebis Wamadoba da 21 dRis ganmavlobaSi aucilebelia saZovarze sakarantino periodis daweseba. nakeli da torfkompostebis norma aris 20-40 t/ha-ze da nakelis wunwuxi 10-20 t/ha-ze. organuli sasuqebi balaxnarSi zrdian parkosnebis xvedriT wils da proteinis Semcveloba TivaSi.

 marclovani saTib-saZovris mosavlianobis ganmsazRvrel ZiriTad elements azoti warmoadgens. is iZleva Tivis mosavlis  da proteinis namatis  60-70%. sakmaod maRali efeqturobiT gamoirCeva agreTve fosforiani sasuqebi. kaliumian sasuqebs roli metad umniSvneloa.

parkosan-marclovan balaxnarSi wamyvan rols asruleben fosfor kaliumiani sasuqebi. azotiani sasuqebi aZlierdeben marclovnebis ganviTarebas da amcireben parkosnebis xvedriT wils, gansakuTrebiT fosforiTa da kaliumiT dabali uzrunvelyofis SemTxvevaSi. aqedan gamomdinare aseT balaxnarSi SerCeuli unda iqnes azotiani sasuqis iseTi norma romelic ar gamoiwvevs balaxnaridan parkosnebis gamodevnas. 


bunebriv saTib-saZovarze umjobesia mineraluri sasuqebis xsnadi formebis gamoyeneba. vinaidan maTi Setana mdeloze ZiriTadad warmobs zedapirulad. azotiani sasuqebidan mdelos gasanoyiereblad gamoiyeneba amoniumis gvarjila, Sardovana da iSviaTad  amoniumis sulfati. maTi Setana warmoebs weliwadSi erTxel adre gazafxulze, balaxeuli mcenareebis vegetaciis dasawyisSive. savegetacio periodSi azotiani sasuqebis gamoyeneba iwvevs balaxeuli safaris dawvas.  maTi Setanidan ori sami kviris ganmavlobaSi dauSvebelia pirutyvis Zoveba, radgan am periodSi balaxebi Seicaven nitratebis Zalze did raodenobas, rac cxovelTa mowamvlas da  daxocvas iwvevs.


niadagis Tvisebebis mixedviT bunebrivi mdelos gasanoyiereblad sust mJave, neitralur da tute ares reaqciis niadagebze gamoiyeneba superfosfati da ormagi superfosfati, mJave niadagebze fosforitis fqvili.   kaliumiani sasuqebidan Seitaneba kaliumis qloridi da kaliumis 40 % marili. msubuq niadagebze karg Sedegs iZleva gogirdisa da magniumis Semcveli kaliumiani sasuqebi kalimagnezia da kainiti.
Bbunebriv saTib-saZovarze maRal efeqts iZleva kompleqsuri sasuqebis adre gazafxulze  gamoyeneba. samive sakvebi elementebiT Rarib niadagze adre gazafxulze Seitaneba nitrofoska da nitroamofoska, azotiTa da fosforiT Rarib niadagze nitrofosi da nitroamofosi, fosforiT dabali uzrunvelyofis mqone niadagze amofosi da diamofosi.
 
saZovrisa da saTibis balaxSi mikroelementebis simcire iwvevs cxovelTa mTel rig davadebebs. ase magaliTad sakvebSi  kobaltis simciris iwvevs anemias da akobaltozs, romelic apirobebs pirutyvis simWleves da moxrukvas, spilenZis deficitis SemTxvevaSi lizuxiT davadebas, manganumiT SimSilis dros berwianobas, TuTiis nakleboba dermatits da Tmis cvenas  amitom aucilebeli xdeba mikrosasuqebis Setana. mikrosasuqebi: boris mJava-12 kg, TuTiis sulfati-13-26 kg, molibdenmJava amoniumi-4 kg, manganumis Slami-50 kg da spilenZis sulfati 8-11kg. kobaltis sulfati 3 kg.

Tavi X

sasuqebis gavlena mosavlis Sedgenilobasa da xarisxze

organuli da mineraluri sasuqebis gavlena sasoflo- sameurneo kulturebis produqciis xarisxze.

mcenareTa moSenebis mizania maRali da xarisxiani mosavlis miReba Zvirfasi qimiuri nivTierebebis cilebis, cximebis, saxameblis, Saqrebis, ujredanis, vitaminebis, eTerzeTebis da sxvaTa optimaluri SemcvelobiT. mineraluri da organuli sasuqebis gamoyeneba did gavlenas axdens mcenareSi mimdinare nivTierebaTa cvlaze da aqedan gamomdinare produqciis xarisxze. xSirad sasuqebis gamoyenebiT.  maRal mosavals iReben, magram misi xarisxi ver akmayofilebs gadamamuSavebeli mrewvelobis moTxovnebs. 

calkeuli formis organuli da mineraluri sasuqebis moqmedeba marcvleuli, teqnikuri, xexilovani, subtropikuli, bosteneuli da sxva kulturebis mosavlis qimiur Sedgenilobaze da produqciis xarisxze da Senaxvis unarianobaze gansxvavdeba, magram arsebobs zogadi kanonzomiereba romelic ase SeiZleba CamovayaliboT. mcenaris azotiT kvebis gaumjobeseba xels uwyobs organuli SenaerTebis aminomJavebis, cilebis, nukleinmJavebis, alkaloidebis, vitaminebis, fermentebis da sxva nivTierebebis optimaluri raodenobiT dagrovebas produqciaSi. am elementebis simcire iwvevs cilovani da arcilovani SenaerTebis Semcirebas, Saqrebisa da saxameblis raodenobis gadidebas. garda amisa azotis deficitis pirobebSi adgili aqvs xsnadi naxSirwylebis, uxsnad ujredanaSi gadayvanas, riTac sagrZnoblad mcirdeba yvela saxis produqciis kvebiTi Rirebuleba.

azotiT Warbi kveba iwvevs mcenareSi naxSirwylebis da cximebis Semcvelobis Semcirebas, rac gamowveulia imiT, rom azotovani SenaerTebis Warbi raodenobiT sinTezis dros mcenare didi raodenobiT energias moixmars, romelsac is iRebs umTavresad naxSirwylebis daJangvis xarjze.

sasoflo-sameurneo kulturebis produqciis xarisxze mniSvnelovan gavlenas axdens azotiani sasuqebis formebi. amiakuri azotiT kveba aZlierebs mcenareSi aRdgenili naerTebis- eTerzeTebis, alkaloidebis Semcvelobas, xolo nitratebiT kveba daJanguli naerTebis ZiriTadad organuli mJavebis dagrovebas. 

mcenaris qimiur Sedgenilobaze arsebiT gavlenas axdenen fosforiani da kaliumiani sasuqebi, rac aixsneba am elementebis monawileobiT Saqrebis saxameblis, cximebis da sxva organuli SenaerTebis sinTezSi. am sasuqebis optimaluri normebis Setanisas sagrZnoblad izrdeba mcenareul produqtebSi saxameblisa da saqarozas Semcveloba da cilebis biosinTezi.

nakelis gamoyeneba  dadebiTad moqmedebs yvela sasoflo- sameurneo kulturebis mosavlianobaze da produqciis xarisxze. misi Setana zrdis Zirxvenebis rogorc vegetatiuri ise produqtiuli nawilebis raodenobas, magram amasTan erTad adidebs maxinji- ramdenadme dayofili ( datotvili) Zirebis raodenobas. yvela sxva sasoflo sameurneo kulturis produqciis xarisxi nakelis optimaluri normebis Setanisas izrdeba.

marcvalSi cilebis dagrovebaze yvelaze did gavlenas axdenen azotiani sasuqebi, magram  ukeTes Sedegs iZleva sruli mineraluri sasuqi, romlic 2-3 % adideben cilebis Semcvelobas. sasuqebis gavleniT izrdeba agreTve webogvaras raodenoba, fqvilis gamosavali da gamomcxvari puris xarisxi.
fosforiT calmxrivi kveba xSirad apirobebs cilebis Semcveleobis Semcirebas, rac mcenaris marcvlis formirebis fazaSi azotiT simciriT aris ganpirobebuli. kaliumiani sasuqebi marcvalSi zrdian naxSirwylebis  raodenobas da gadanacvlebas, cilebis Semcvelobis arsebiT cvlilebas ar iwveven. 

qloris Semcveli kaliumiani sasuqebi iwveven kartofilis tuberSi saxameblis Semcvelobis Semcirebas, radgan qlori aaqtiurebs saxameblis daSlas. aRniSnulis Tavidan asacileblad umjobesia  kaliumiani sasuqebi Semodgomaze unda iyos Setanili, raTa qlori Cairecxos niadagis qveda fenebSi an gamoyenebuli iqnes qloris arSemcveli kaliumiani sasuqebis kaliumis sulfati da kalimagnezia.

kartofilis tuberSi askorbinmJavas biosinTezi Zlierdeba fosforkaliumian sasuqebTan erTad azotis optimaluri normebis SetaniT. azotis maRali normebis gamoyeneba misi Semcvelobis mkveTr Semcirebas iwvevs.

teqnikuri, baRCeuli da bostneuli kulturebis, kvebiTi Rirebulebis ganmsazRvreli umniSvnelovanesi qimiuri naerTia saqaroza da monosaqaridebi, romelTa optimaluri raodenobiT dagrovebisaTvis savegetacio periodis meore naxevarSi saWiroa gaZlierdes fosforiTa da kaliumiT kveba, azotiT kvebis SezRudva. am periodSi azotiT gaZlierebuli kveba, iwvevs miwiszeda organoebis aCoyebul zrdas da ZirxvenaSi da nayofebSi azotovani SenaerTebis Semcvelobis gadidebas da DSaqrebis raodenobis Semcirebas. rac aixsneba cilebis da saxameblis Semcvelobis ukuproporciuli damokidebulebiT. rac metia saxamebeli, miT naklebia cila da piriqiT.

mcenareSi cximebi naxSirwylebisagan warmoiqmneba, amasTan erTad cximebsa da cilebs Soris arsebobs ukuproporciuli damokidebuleba. cilebis maRali Semcvelobisas, cximis raodenoba mcirdeba da piriqiT. cximis Semcvelobis gadidebaze dadebiTad moqmedeben fosforkaliumiani sasuqebi, azotiani sasuqebi aZliereben cilebis sinTezs, riTac sagrZnoblad amcireben cximis Semcvelobas zeTovani kulturebis TeslSi. 

calkeuli saxis mineraluri sasuqebis moqmedeba bostneuli  da baRCeuli kulturebis produqciis xarisxze da Senaxvis unarianobaze gansxvavebulia. azotiani sasuqebi maTi mosavlis SesamCnev gadidebas iwveven, magram mSrali nivTierebisa da  Saqrebis SesamCnev Semcirebas apirobeben. aqedan gamomdinare  gansakuTrebuli yuradReba unda mieqces mcenaris azotiT uzrunvelyofas, azotiani sasuqebis Setana unda moxdes kulturis specifikis, mosavlis donis gaTvaliswinebiT da organul da fosfor kaliumian sasuqebTan SeTanawyobiT.

bostneuli kulturebis nawili, rogoricaa salaTa, espanaxi, boloki, Warxali, Targami, kolrabi, xviti azotis optimaluri normis gamoyenebis SemTxvevaSic agroveben nitratebs.

meore jgufis kulturebSi stafiloSi, bardaSi, kombostoSi, kitrSi, kartofilSi, pamidorSi, azotis optimaluri normis Setanisas nitratebis  raodenoba SedarebiT dabalia, magram niadagSi azotis moZravi SenaerTebis maRali Semcvelobisas adgili aqvs nitratebis dagrovebas. aRniSnulis Tavidan asacileblad saWiroa azotiani da organuli sasuqebis normebi dadgenili iqnes mcenaris kvebis diagnostikis  da niadagis agroqimiuri gamokvlevis Sedegebis safuZvelze. 

azotiani sasuqebis dabali da maRali normebi arsebiT gavlenas axdens xexilovani kulturebis mosavlianobaze da xarisxze, dabali normebis gamoyenebisas adgili aqvs mewleobas, maRali normebis sistematurad Setanisas xexili gvian Sedis msxmoiarobaSi, amave dros miiReba faSari rbilobis mqone, mwvane Seferilobisa da dabali xarisxis nayofebi cilebis maRali SemcvelobiT, romlebic advilad lpeba da ar inaxeba. aqedan gamomdinare xexilisa da bostneuli kulturebis qveS azotiani sasuqebis normebis dadgenisas saWiroa gaverkveT ra gvinda maRali da damakmayofilebeli xarisxis  mosavali, Tu saSualo mosavali maRali xarisxiT da Senaxvis unariT.


fosforiani sasuqebis Setana xexilovani kulturebis qveS mosavlianobis gadidebasTan erTad iwvevs mSrali nivTierebis dagrovebis gadidebas. kaliumiani sasuqebis gamoyeneba sagrZnoblad zrdis naxSirwylebis Semcvelobas. am sasuqebis dadebiTi gavlena Saqrebis dagrovebaze damokidebulia mcenaris azotiT da fosforiT uzrunvelyofaze.

sasoflo sameurneo kulturebis produqciis xarisxze dadebiT gavlenas axdenen mikrosasuqebi. isini bostneulSi zrdian  ,,C’’ vitaminis Semcvelobas. sakuTriv boris Semcveli mikrosasuqebi mcenareSi zrdian tiaminis,  ( vitamini B1 )  riboflavinis  ( vitamini B2 )  da nikotin mJavas ( vitamini PP) Semcvelobas.

marcvleuli, teqnikuri  da bostneuli kulturebis    ekologiurad da biologiurad sufTa produqtebis miRebis  SesaZleblobebi organuli  da araorganuli miwaTmoqmedebis pirobebSi.

organuli miwaTmoqmedebis danergva erT-erT gadamwyvet RonirZiebas warmoadgens bostneuli da baRCeuli kulturebis ekologiurad da biologiurad sufTa produqtebis miRebis saqmeSi. is gamoricxavs  maTi nayofebis da nedleulis ara marto nitratebiT, aramed mZime da radioaqtiuri elementebiT dabinZurebas, radgan organuli nivTierebebi niadagSi asrulebs sanitarul rols da axdenen TiTqmis  yvela toqsikuri SenaerTis STanTqmas da gauvneblobas. 

garda amisa TeslbrunvaSi mwvane sasuqebis CarTviT niadagSi mcenarisaTvis SesaTvisebeli azotis Semcveloba izrdeba 50 kg-iT, 30 t nakelis an kompostebis SetaniT 27 kg-iT, aRniSnuls emateba niadagis moZrav formaSi arsebuli azotis maragis 40 kg da saerTo jamSi SesaTvisebeli azotis Semcveloba Seadgens 117 kg-s, rac savsebiT sakmarisia sakvebi elementebisadmi maRalmomTxovni bostneulisaTvis. dabali da saSualod momTxovni mcenareebisaTvis piriqiT metia. magram organuli miwaTmoqmedebis pirobebSi SeuZlebelia marcvleuli da teqnikuri kulturebis biologiurad sufTa  produqciis miReba, rac am mcenareebis sakveb elementebze maRali moTxovnilebiT aixsneba. es kulturebi marto intensiuri zrda-ganviTarebis periodSi moiTxoven 100 kg-ze met azots, ris gamoc Semdgom periodSi ganicdian azotiT SimSils da mkveTrad amcireben produqtiuli nawilis xvedriT wils da xarisxs. rac ganpirobebulia saqarTvelos ZiriTadi tipis niadagebSi sakvebi elementebis dabali an saSualo SemcvelobiT. SedarebiT nayofieri Savmiwa niadagsac ar SeuZlia marclovani kulturebis normaluri zrda-ganviTarebis uzrunvelyofa ZiriTadi sakvebi elementis  fosforis simciris gamo. sxva tipis niadagebze ki mosavlis malimitirebel elements azoti warmoadgens, romelsac xSir SemTxvevaSi emateba fosforisa da zogierTi makro da mikroelementis deficiti. swored es faqti ganapirobebs sakvebi elementebisadmi maRali da saSualo  momTxovnilebis mqone teqnikuri, marclovani da zogierTi bostneuli  kulturebis  ara marto dabal mosavlianobas, aramed miRebuli produqciis biologiur arasrulfasovnebas da erTeul produqciaze gaweuli daxarjebis dabal anazRaurebas.


makro da mikroelentebis simciris an siWarbis pirobebSi SeuZlebelia ekologiurad da biologiurad sufTa produqciis miReba. 

saqarTveloSi sasoflo sameurneo kulturebis ganoyierebis dros  ZiriTadad marto azotiani sasuqebi Seitaneba. iSviaTad iyeneben fosfor kaliamian sasuqebs, mikrosasuqebis gamoyeneba ki saerTod ignorirebulia. sasuqebis normebis gaangariSebisas ar iTvaliswineben arc niadagis nayofierebas, arc mosavlis  dones, arc gasarwyavebis pirobebs, arc mcenaris moTxovnilebas. ar arCeven sasuqebis Sesaferis formebs, ar icaven maTi Setanis vadebsa da CakeTebis siRrmes.  xSirad azotiani sasuqebi SeaqvT zedapirulad, mofantviT, niadagSi CakeTebis gareSe, ris gamoc mkveTrad izrdeba azotis aqrolebiTi, gadarecxviTi da CarecxviTi danakargebi  da mcirdeba misi gamoyenebis koeficienti. yovelive zemoT CamoTvlil faqts savalalo Sedegamde mivyavarT, radgan ver uzrunvelyofs ekologiurad da biologiurad sufTa produqciis miRebas, xels uwyobs garemos dabinZurebas.

saSemodgomo marcvleul kulturebis normaluri zrda- ganviTarebisaTvis aucilebelia agvistos TveSi gadaxvnis win fosfor kaliumiani sasuqebis, xolo winamorbedi kulturebis QqveS nakelis gamoyeneba, Tesviswina kultivaciis  dros saWiroa 30-40kg azotis Setana, rasac warmoebis pirobebSi iSviaTad anxorcieleben da gazafxulze marto  azotiani sasuqis gamokvebaSi SetaniT Semoifarglebian. aRniSnulis gamo xorbali arabalansirebuli kvebis pirobebSi aris Cayenebuli, ris gamoc sagrZnoblad mcirdeba warmoqmnili bartyebis ricxvs, TavTavSi TavTunebis raodenoba. 

Tu CamoTvlil uaryofioT mxareebs marcvlis damsxvilebis  fazaSi daemata azotisa da kaliumis deficiti, mkveTrad izrdeba bJiri marcvlebis ricxvi. aseT marcvalSi advilad xsnadi Saqrebis xarjze sam- oTxjer aris gazrdili ujredanas Semcveloba. xolo borisa da fosforis simciris SemTxvevaSi mkveTrad izrdeba umarcvlo TavTunebis  da bJiri marcvlebis ricxvi. saboloo jamSi miiReba uxarisxo da biologiurad arasrulfasovani produqcia, cilebis,  webogvaras da marcvlis rqiseburas dabali SemcvelobiT. aseTi xorblis dafqvisas mkveTrad aris Semcirebuli fqvilis gamosavali, qatosi ki piriqiT gazrdili. uxarisxo xorblisagan damzadebuli fqvilic uxarisxoa, amitom misgan qarxnuli wesiT saTanado gamaumjobeseblebis damatebis gareSe ver cxveba normaluri xarisxis  puri. 


xorblis zrda-ganviTarebaze da mis produqciis xarisxze uaryofiTad moqmedebs azotiT calmxrivi Warbi kvebac. is iwvevs mcenareSi naxSirwylebisa da cximebis Semcvelobis mkveTr Semcirebas da produqciis xarisxis gauaresebas. 




kaliumis deficiti apirobebs naxSirwylovani da cilovani cvlis darRvevas, adidebs sunTqvis procesSi Saqrebis danaxarjs, apirobebs bJiri marcvlebis warmoqmnas.


fosforiani da kaliumiani sasuqebis Warbad Setanisas produqciis dabinZurebis saSiSroebas qmnian am sasuqebSi Semavali minarevebi- ftori, qlori, mZime metalebi da radionukleidebi.

   DABALdabali nayofierebis mqone niadagebze SeuZlebelia kartofilis biologiurad sufTa produqciis miReba, romlis moTxovnileba sakveb elementebze 350-600 kg farglebSi meryeobs.A kartofili azotis mimarT momTxovni kulturaa. niadagSi am elementis deficiti apirobebs Zalze dabali da uxarisxo produqciis miRebas.

 arasasurvelia azotiT Warbi kvebac radgan is iwvevs kartofilis aCoyebul zrda-ganviTarebas, tuberebis warmoqmnis Seferxebas, amcirebs tuberSi saxameblis Semcvelobas, adidebs nitratebis da azotis cilovani da aracilovani SenaerTebis raodenobas rac xSirad apirobebs kartofilis kvebiTi Rirebulebis gauaresebas da Senaxvis unarianobis Semcirebas. aseTi kartofili moxarSvis Semdeg xdeba webvadi, naklebad fxvieri da uaromato, swrafad iRebs moSavo Seferilobas.  gaTlili nedli tuberic swrafad muqdeba haerze, rac  dakavSirebulia haeris Jangbadisa da fermentebis gavleniT aminomJavebis – tirozonisa da melaninis daJangvasTan. dadgenilia, rom Tu kaliumi tuberebSi mSrali masis 2-2,5% aRwevs, maSin gamuqebis procesi mkveTrad ecema. amitom mis Tavidan asacileblad aucilebelia kaliumiani sasuqebis gamoyeneba.

aRsaniSnavia is faqti, rom kartofilis mosavlis biologiuri srulfasovnebis Semcireba azotiT Warbi kvebisas da simciris SemTxvevaSi TiTqmis erTnairad warmoebs. 

     fosforiT SimSili auaresebs tuberebis xarisxs, mis rbilobSi warmoiqmneba mura feris laqebi, romlebic moxarSvisas magrdebian.

kaliumis simciris dros kartofilis tuberi wvrilia da cudad inaxeba. misi rbilobi zogjer iRebs Sav Sefervas. kaliumis naklebobis SemTxvevaSi tuberebSi arsebuli naxSirwylebi nela gardaiqmneba saxameblad.

  kidev ufro gaZnelebulia produqciis ekologiuri da biologiuri srulfasovnebis dacva da ganoyierebis sistemis sworad warmarTva im bostneul kulturebisaTvis, romelTac kartofilTan da marclovan kulturebTan SedarebiT bevrad naklebi moTxovnileba gaaCniaT kvebis pirobebis mimarT.
pamidoris, badrijanis, wiwakis, stafilos da kitris sakveb elementebze moTxovnilebis srulyofili dakmayofileba nakeliT mxolad maRali nayofierebis niadagebze SeiZleba,  sxva SemTxvevaSi sakvebi elementebis deficitis Sevseba aucilebelia moxdes 30-50 % mineraluri sasuqebis gamoyenebiT. rac Seexeba sazamTros, nesvs, gogras , yabays da salaTas es kulturebi nakelis optimaluri normebis gamoyenebiT TiTqmis  80-100  %  SeiZleba iqnen dakmayofilebuli sakvebi elementebiT da mxolod minimaluri raodenobiT NPK SeiZleba daWirdes sakveb elementebze maqsimaluri moTxovnilebis periodSi.

sakvebi elemantebis nakleboba mkveTrad amcirebs pamidoris badriJanis, stafilos, sazamTros, nesvis, gogris, yabayis nayofebis biologiur srulfasovnebas. azotis simciris dros am kulturebis nayofebSi adviladxsnadi Saqrebi gardaiqmnebian uxsnad da mounelebel nivTierebad ujredanad, rac dasabams aZlevs maT nayofebSi mcenaris fesvebis msgavsi CanarTebis  warmoqmnas, riTac mkveTrad uaresdeba produqciis sasaqonlo Rirebuleba.

  ekologiuri TvalsazrisiT gaumarTlebelia bostneuli kulturebis qveS azotiani sasuqebis mcenareTa moTxovnilebisa da niadagSi amEelementis SesaTvisebeli formebis Semcvelobis gaTvaliswinebis gareSe Setana, radgan maTi maRali normebis gamoyeneba apirobebs nayofebSi nitratebiT Warbi raodenibiT dagrovebas, rac SeiZleba gaxdes adamianebis mowamvlis mizezi. garda nitratebisa azotis aracilovani SenaerTebis urTierTqmedebiT nayofebSi arsebul organul SenaerTebTan SeiZleba warmoiqmnas sxvadasxva Seferilobis toqsikuri CanarTebi, rac kidev ufro zrdis mowamvlis saSiSroebas. 


fosforis da kaliumis naklebobac amcirebs bostneuli kulturebis biologiurad srulfasovani produqciis miRebis SesaZleblobas, vinaidan mkveTrad mcirdeba mSrali nivTierebisa da Saqrebis Semcveloba.

Tavi XI 

agroqimiuri gamokvlevis meTodebi.

mindvrisa da savegetacio cdebi. laboratoriuli kvlevis meTodebi. lizimetruli gamokvlevebi. niSandebuli atomebis gamoyeneba agroqimiur kvlevebSi.

mindvris cdis saxeebi da misi mniSvneloba agroqimiur gamokvlevaSi
mindvris cda warmoadgens gamokvlevis biologiur meTods, romelic tardeba bunebriv pirobebSi, specialurad gamoyofil nakveTebze, sxvadasxva pirobebis (faqtorebis) an xerxebis sasoflo-sameurneo kulturebis mosavlianobaze moqmedebis dadgenis mozniT.

mindvris cda saSualebas iZleva dadgebili iqnas: I. sxvadasxva formis mineraluri sasuqebis warmoebis odenoba; II. sasuqebis gavlena sasoflo-sameurneo kulturebis mosavlianobaze da xarisxze; III. sasuqebisgan mosalodneli ekonomikuri efeqti; IV. agroqimiuri gamokvlevis sxva meTodebis (savegetacio cdis, mcenarisa da niadagis analizis sizuste); V. sasuqebis Sesatani zRvruli normebi niadagis qimiuri analizis da mindvris cdis monacemebis safuZvelze.
mindvris cdis saxeebi.

Catarebis adgilis mixedviT arCeven stacionalur da sawarmoo cdebs. stacionalur mindvris cdaSi iswavleba mcenaris kvebis regulirebis xerxebi, sasuqebis normebis, formebis Setanis vadebis da xerxebis efeqturoba garkveuli niadagur-klimaturi pirobebisaTvis. sawarmoo mindvris cdaSi icdeba stacionaluri mindvris cdis perspeqtiuli variantebi. is tardeba sawarmoo pirobebSi did farTobze (0,5 – 1 ha).

danayofis sididis mixedviT arCeven mcire da did danayofian cdebs. mindvris cdas, romlis danayofis farTobi imdenad mcirea (5-20m2), rom masze ar SeiZleba ganxorcieldes agroRonisZiebebi mcire danayofiani ewodeba.

mindvris cdas, romlis danayofze SeiZleba ganxorcieldes agroRonisZiebebi diddanayofiani mindvris cda ewodeba.

dakvirvebis xangrZlivobis mixedviT arCeven erTwlian da mravalwlian mindvris cdebs. erTwlian cdebSi iswavleba mcenaris fesvuri da fesvgareSe gamokvebis, mwkrivuli ganoyierebis efeqturoba. mravalwlian cdebSi sasuqebis efeqturoba iswavleba mravali wlis ganmavlobaSi da sarwmuno Sedegebi miiReba. masSi iswavleba mineraluri da organuli sasuqebis pirdapirmoqmedeba da Semdgomqmedeba.

gamosakvlev punqtebSi gavrcelebis mixedviT arCeven erTeul da masiur (geografiul) mindvris cdebs. erTeuli cdebi tardeba gansxvavebuli sqemiT da programiT.

geografiuli cdebi tardeba erTiani sqemiT da meTodikiT sxvadasxva niadagur klimatur pirobebSi. am cdaSi icdeba axali formis sasuqebis efeqturoba, misi Setanis xerxebi, wesebi da vadebi.

Sesaswavli faqtorebis da pirobebis mixedviT arCeven erTfaqtorian da mravalfaqtorian mindvris cdebs. erTfaqtorian cdaSi iswavleba sasuqebis gamoyenebis erTi xerxi da erTi piroba, mravalfaqtorianSi – mravali.

mindvris cdis dasayeneblad pirvel rigSi: unda SeirCes sacdeli nakveTi, romelic niadagur-klimaturi pirobebiT damaxasiaTebeli iqneba zonebisaTvis; Sedges mindvris cdis sqema sasuqebis formebis, normebis, xerxebis, Setanis vadebisa da teqnikis dasadgenad; ganisazRvros variantebis raodenoba da maTi zoma. 10-12-ze meti varianti amcirebs cdis sizustes; daixazos variantebis ganlageba mindvris cdaSi, raTa sxvadasxva ganmeorebaSi erTi da igive varianti ar daemTxves erTmaneTs; dadgindes ganmeorebaTa raodenoba, rac ufro mcirea danayofis farTobi, miT metia ganmeorebaTa raodenoba.( ix.naxati 1 )
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nax. 1. ganmeorebebisa da variantebis ganlagebis samagaliTo sqema mindvris cdaSi.


amis Semdeg xdeba sacdeli nakveTis agegmva daxazuli variantebis ganlagebis sqemis mixedviT da danayofebis farTobis gaTvaliswinebiT.

sacdeli nakveTis agegmva iwyeba nakveTis sigrZesa da danayofis ganis ganakveTze AB swori xazis gatarebiT. (ix. nax. 2). am xazze abaven Toks, asoben paloebs da adgenen sworkuTxeds ekeris daxmarebiT, Tu ekeri ar aris maSin swori kuTxis asagebad AB swor xazze gadazomaven 3m da D wertilze Caasoben palos. Semdeg TvaliT adgenen swor kuTxes, risTvisac AD xazis perpendikularulad A wertilidan gayavT xazi Tokis gabmiT. am xazze gadazomaven 4m da Caasoben palos, Tu kuTxe sworad aris Sedgenili, maSin pirdapiri xazis sigrZe, romelic gatarebulia D da C wertilebs Soris, zustad unda iyos 5 m. winaaRmdeg SemTxvevaSi palo C unda gadavanacvloT marjvniv an marcxniv, vidre D da C wertilebs Soris manZili ar gaxdeba zustad 5m. aseTi wesiT warmoebs cdis sxva kuTxeebis Sedgena. 

amis Semdeg awarmoeben ganmeorebbebisa da danayofebis fiqsirebas danayofis sigrZe 12,5m gadaizomeba AF xazze, Semdeg gamoiyofa 1m siganis damcveli zoli. amgvari wesiT agrZeleben sxva danayofebis gamoyofasac Tu cda or iarusadaa dayenebuli. danayofis siganes gadazomva xdeba AB xazze 6m raodenobiT imdenjer, ramdenic danayofi gvaqvs.
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	nax. 2. swori kuTxis ageba
	



savegetacio cda da misi mniSvneloba agroqimiur gamokvlevaSi.

savegetacio cda aris agroqimiuri kvlevis biologiuri meTodi, romlis qveSac igulisxmeba cdebis dayeneba da Catareba mcenareTa aRzrdiT xelovnur areSi – savegetacio WurWelSi, romelic Tavsdeba Semdgom specialurad agebul savegetacio saxlSi, sadac mcenaris ganviTarebisaTvis iqmneba xelsayreli xelovnuri pirobebi. /tenianoba, ganaTeba, temperatura da sxva/.

savegetacio cdis dadebiTi mxare imaSi mdgomareobs, rom misi saSualebiT Seiswavleba mcenaris kvebis mTeli rigi sakiTxebi, rac mindvris cdis pirobebSi SeuZlebelia. magaliTad sxvadasxva mcenaris kvebis Taviseburebani da misi regulirebis gzebi; maTi mosavlianobis amaRlebisa da xarisxis gaumjobesebis Teoriuli sakiTxebi; makro da mikroelementebis fiziologiuri roli; sasuqebis calkeuli formebis efeqturoba; parkosanTa fesvebze koJris baqteriebis mier atmosferos molekuluri azotis fiqsaciis odenoba; mcenaris mier nitratuli da amiakuri azotiT kvebis SesaZlebloba; niadagis ares reaqciis gavlena sxvadasxva mcenaris ganviTarebaze, romlis Seswavla mindvris cdaSi ar SeiZleba, vinaidan iq ver SevqmniT garkveul ares reaqcias; sakvebi elementebis SeTvisebis da antagonizmis sakiTxebi; mcenareTa yinvagamZleobis, gvalvagamZleobis da sxva sakiTxebi.

savegetacio cdis uaryofiTi mxarea is, rom am cdaSi xelovnur pirobebSi tardeba gamokvlevebi, ris gamoc niadagi gacilebiT metad xurdeba, vidre bunebriv pirobebSi. amis gamo matulobs organuli nivTierebebis daSla da SeTvisebuli sakvebi elementebis formebis raodenoba. xelovnuria tenianoba. niadagis gacrisa da arevis gamo Zlier darRveulia misi bunebrivi Seneba.

arsebobs ramdenime saxis savegetacio cda. misi yvelaze  farTod gavrcelebuli meTodebia: I niadagis kultura; II qviSis da wylis kultura; III gamdinare wylis kulturebi; IV izolirebuli kvlevis meTodi; V infiltraciis meTodi; VI steriluri kulturebis meTodi.

I niadagis kultura yvelaze axlos aris mindvris cdasTan, radgan cdebi warmoebs im niadagze, sadac Semdgom gamoyenebuli unda iqnas sasuqebi bunebriv pirobebSi. amisaTvis niadags iReben mkacrad gansazRvruli tipis an saxeobis mixedviT. is damaxasiaTebeli unda iyos zonisaTvis. aRebuli niadagi guldasmiT sufTavdeba gareSe minarevebisagan, tardeba 3mm sacerSi. aqedan iReben 1-2kg nimuSs niadagis agroqimiuri maCveneblebis Sesaswavlad. Semdeg SeirCeva erTi zomis WurWlebi, WurWlis zoma damokidebulia im kulturaze, romelzedac cda tardeba. mravalwlian kulturebisTvis arCeven didi zomis WurWlebs, romelTac minis natexebiT aTanabreben wonaSi. Semdeg wonian saWiro raodenobiT niadags, SeaqvT masSi saWiro raodenobiT gamosacdeli sasuqi, kargad aureven da gadaaqvT WurWelSi Tan kargad tkepnian. Semdeg xdeba masSi Teslis CaTesva 0,5-6sm siRrmeze an mravalwliani kulturis Cargva. tenis regulirebas axdenen WurWlis wonaSi danaklisiT, ise rom SevinarCunoT masSi 60-80% tenianoba. amisaTvis zafxulis dReebSi SeiZleba orjer morwyva gaxdes saWiro. mosavli aRricxva xdeba sruli momwifebis dros. aRricxeba mwvane masa, miwiszeda nawilebi, fesvebi, Tesli, aiReba nimuSebi da tardeba saTanado analizebi da gadaangariSebani.

II qviSis da wylis kulturebSi ZiriTadad iswavleba sakvebi elementebis fiziologiuri roli, maTi Sefardeba, ionTa antagonizmi da sxva sakiTxebi. amisaTvis gamoiyeneba winaswar damzadebuli sakvebi xsnari.

III gamdinare wylis kulturebSi aucilebelia SevinarCunoT sakvebis koncentracia, ares reaqcia, sakveb elementTa Sefardeba. amisaTvis wurWlis Ziri gaxvretilia da warmoebs garedan xsnaris dasaxelebuli komponentebis regulireba.

IV izolirebuli kvlevis meTodi gamoiyeneba sakveb elementTa moqmedebis gacxrilvis mizniT. es miiRweva mcenaris fesvTa sistemis dayofis gziT.

V infiltraciis meTodiT iswavleba sakveb xsnarSi marilebis urTierTgavlena.

VI sterilur kulturebSi iswavleba organul nivTierebaTa mcenaris mier SeTvisebis SesaZlebloba. mag. cilebis, aminomJavebis, fitinis, saxarofosfatebis. aq gamoricxulia mikroorganizmTa moqmedebiT am komponentebis daSla.

laboratoriuli kvlevis meTodebi.


mcenaris kvebis sakiTxebisa da sasuebis efeqturobis Sesaswavlad laboratoriuli meTodebidan gamoiyeneba niadagis, mcenaris, sasuqebis da sxva qimiuri saSvalebebis analizebi.


mcenaris analizi agroqimiuri gamokvlevis arabiologiuri meTodia, romelic saSvalebas iZleva:


1.  SeviswavloT mcenareSi nivTierebaTa cvlis procesi da niadagis, sasuqisa da mcenaris urTierTqmedebis kanonzomierebani.


2. davadginoT mosavlis xarisxsze sasuqebis moqmedeba.


3. SevafasoT cxovelTa sakvebis kvebiTi Rirebuleba.


4. davadginoT sasuqebze mcenaris moTxovnileba.


5. davadginoT axladgamoyvanili jiSebis sameurneo vargisianoba.


6. davadginoT mcenaris mier niadagidan da sasuqebidan sakvebi elementebis gamoyenebis koeficientebi.


7. SeviswavloT sakvebi elementebis gardaqmna da davsaxoT misi regulirebis gzebi.


produqciis xarisxsze sasuqebis gavlenis Sesaswavlad mcenareSi marcvalSi sazRvraven cilebs, saxamebls, webogvaras; saxameblis kartofilis tuberSi saxamebls; Saqris Warxalis ZirebSi Saqrebs. zeTebis  zeTovani kulturebis TeslSi zeTebs; bostneulSi da baRCeulSi Saqrebs da vitaminebs; yurZenSi Saqars da saerTo mJavianobas; ujredana da cilebi sakveb balaxebSi ujredanas da cilebis Semcvelobas.


mcenaris analizis meTodebidan gamoiyeneba agreTve foTlisa da qsovilis qimiuri  diagnostikis martivi meTodebi.


niadagis analiziT ganisazRvreba humusisa da ZiriTadi sakvebi elementebis saerTo da moZravi formebis Semcveloba. moZravi formebis Semcvelobis mixedviT iangariSeba niadagSi Sesatani sakvebi elementebis normebi.


niadagis analizi saSvalebas iZleva SevafasoT misi mTeli rigi Tvisebebi. magaliTad, ares reaqciis, mJavianibis formebis gansazRvriT da fuZeebiT maZRrobis xarisxis gaangariSebiT dgindeba niadagis mokirianebis saWiroeba, kiris dozebi da fosforitis  fqvilis mosalodneli efeqturoba. gacvliTi natriumisa da STanTqmis tevadobis gansazRvriT dgindeba bicobi niadagebis moTabaSirebis saWiroeba da TabaSiris doza.


sasuqis analiziT mowmdeba sasuqis standarti. SeaqvT Sesworeba  sasuqSi Semavali sakvebi elementebis Semcvelobis mixedviT maTi fizikuri wonis gaangariSebisas. mowmdeba organuli sasuqebis Senaxvisa da momwifebis pirobebi da saWiroebis SemTxvevaSi sasuqSi Semavali sakvebi elementebis danakargebis SemcirebisaTvis icvleba Senaxvis pirobebi.

sasuqebis TvisebiTi analiziT warmobs sasuqebis gamocnoba.



L

lizimetruli da izotopuri kvlevis meTodebi da maTi mniSvneloba mcenaris kvebis sakiTxebis SeswavlaSi


lizimetri warmodgeba berZnuli  sityvisagan da niSnavs gaxsnasa da gazomvas. is saSvalebas iZleva bunebriv pirobebSi Seswavlili iqnes niadagis xsnaris raodenoba da misi Sedgeniloba, niadagis filtraciis unari, sakvebi elementebis zeda fenebidan qveda horizontSi Carecxvis intensioba, sasuqebis efeqturoba da sxva sakiTxebi.


lizimetri warmoadgens liTonis cilindrul WurWels, romelSic moTavsebulia niadagis gansazRvruli moculoba, romelis Ziric aris izolirebuli  rkinis furclebiT an betoniT. mis Zirze mowyobilia drenaJi Camonadeni wylebis Sesagroveblad da gakeTebulia onkani.


niadagis xsnaris Sedgenilobis Seswavla saSvalebas iZleva davadginoT mcenarisaTvis SesaTvisebeli sakvebi elementebis raodenoba da gavakeToT praqtikuli daskvnebi sasuqebis Semdgom gamoyenebaze. gaviangariSoT sakvebi elementebis Sefardeba da sxva  maCveneblebi.


Llizimetruli meTodiT Seiswavleba sakvebi elementebis zeda fenebidan qveda horizontSi Carecxvis intensioba rogorc yamir ise kulturebiT aTvisebul niadagebze, dgindeba sxvadasxva bunebrivi faqtorebis ( naleqebis, temperaturis, niadagis TvisebebisL) da sasuqebis gavlena sakvebi elementebis Carecxvis intensiobaze da muSavdeba RonisZiebebi am procesis SenalebisaTvis.


1 m3 moculobis lizimetri gamoiyeneba agreTve calkeuli formis sasuqebis Setanis siRrmis efeqturobis dasadgenad. masSi Tesen gamosakvlev kulturas da swavloben rogorc  Camonadeni wylebis qimiur Sedgenilobas, ise sasuqebis efeqturobas kulturis mosavlis aRricxvis gziT.


izotopuri kvlevis meTodi Tanamedrove pirobebSi sul ufro farTod gamoiyeneba agroqimiur kvlevebSi. is saSvalebas iZleva davakvirdeT mcenareSi da niadagSi mimdinare yvela process. am mizniT mcenaris, niadagis da sasuqis SedgenilobaSi SeyavT naxSirbadis, fosforis, gogirdis, kaliumis, natriumis, rkinis, kobaltis, TuTiis radioaqtiuri izotopebi. romelTa saSvalebiT dadginda, rom fesvebis mier warmoebs ara marto sakvebi elementebis SeTviseba, aramed zogierTi organuli SenaerTebis magaliTad aminomJavebis warmoqmna. 15 N gamoyenebiT turCinma daadgina, rom azotis fiqsacia xdeba ara koJris baqteriebis ujredebiT, aramed qsovilebiT. gansazRvruli iqna calcalke niadagidan da sasuqidan SeTvisebuli sakvebi elementebis raodenoba da maTi gamoyenebis koeficientebi, azotiani, fosforiani, kaliumiani da organuli sasuqebis Setanis vadebi, xerxebi da wesebi, mcenaris fesvgareSe gamokvebis efeqturoba.

Tavi XII

mineraluri da organuli sasuqebis gamoyeneba da

mineraluri da organuli sasuqebiT niadagis, mcenaris, haeris da wylebis dabinZureba.

mineraluri da organuli sasuqebis maRali normebis gamoyeneba iwvevs garemos-niadagis, wylebis, atmosferos da mcenareuli produqtebis gaWuWyianebas.

garemos dabinZurebis mxriv gansakuTrebiT saSiSia azotiani sasuqebis nitratuli formebi, romlebic Zlier aWuWyianeben sasmel wylebs da mcenareul produqtebs nitratebiT. aseTi wylis sistematuri daleva da produqtebiT kveba iwvevs adamianis mowamvlas da sikvdilsac ki. sakuTriv nitratebi NO2 aratoqsikuria, magram cxovelTa da adamianis organizmSi, kerZod kuWSi is gardaiqmneba nitratebad (N2O), romelsac gemoglobinis orvalentiani gadahyavs samvalentianSi, riTac miiReba metgemoglobini, romelsac gemoglobiniviT ar aqvs Jangbadis gadatanis unari da adamiani ganicdis Jangbadis ukmarisobas. Tu metgemoglobinis Semcveloba 10% avida sisxlSi SeiniSneba mowamvlis simptomebi.

nitritebi gemoglobnTan Sedian aragacvliT reaqciaSi da warmoqmnian nitrogemoglobins, romelsac aseve ar gaaCnia Jangbadis gadatanis unari. nitritebi mJave areSi meorad aminebTan warmoqmnian nitrozaminebs, romlebic iwveven kibovani daavadebebisa da mutagenuri simaxinjis ganviTarebas, nitratebis dReRamuri norma adamianisaTvis aris 500 mg/kg N -NO3. anu 5mg 1 kg adamianis wonaze. 

nitratebis ukanaskneli dasaSvebi zRvari sasmel wyalSi aris 45 mg/l. Tu amaze metia aseTi wylis daleva ar SeiZleba. nitratebis ukanaskneli dasaSvebi zRvari sakveb produqtebSi mg/kg-Si Semdegia: kartofilSi 250, kombosto – 500, stafilo - 250, pomidori – 150 (saTburSi 300), kitri – 150 (saTburSi 400), sufris Warxali - 1400, xaxvi – 80, foTlovan bostneulSi – 2000 mg/kg, nesvi – 90, sazamTro – 60, yurZeni – 60, vaSli da msxali – 60, bavSvTa kvebis produqtebSi – 50, marcvlovanebSi – 90 mg/kg.

nitratebiT garemos gaWuWyianeba SeiZleba gamoiwvion azotiani sasuqebis amoniakurma da amidurma formebmac, romlebic niadagSi nitrifikatorebis mier garadiqmnebian nitratebad, denitrifikatorebis mier aRsdgebian molekulur azotad da aqroldebian atmosferoSi. azotiani sasuqebis zedapiruli Setanisas SeiZleba aqroldes amiakuri azotic, romelic flobs Zlier gamaRizianebel moqmedebas, radgan iwvevs xvelebas, cremldenas, cxvirSi da mkerdSi arasasurvel SegrZnebas. ufro saSiSia azotis oqsidebi. isini apirobeben filtvebis serozul dazianebas (amiakisa da nitratebis dagroveba SeiZleba moxdes saTburebSi).

azotiani sasuqebis, nakelis da fosforiani sasuqebis zedapirulad Setanisas adgili aqvs didi raodenobiT gadarecxviT danakargebs, amas emateba azotis CarecxviTi danakargebi. am gzebiT sakvebi elementebi xvdebian wyalsatevebSi da tbebSi da xels uwyoben wyalmcenareebis da Waobis mcenareulobis Zlier ganviTarebas. zogjer wyalmcenareebi imdenad aris ganviTarebuli, rom mTeli tba mwvandeba da gauvali xdeba. amasve iwvevs Waobis mcenareulobac. aRniSnuls emateba isic, rom wyalmcenareebi da Waobis mcenareulobis cxovelmyofeloba wylis qveS anaerobul pirobebSi mimdinareobs, romlis drosac wyalSi gamoiyofa didi raodenobiT amiaki, gogirdwyalbadi, cianmJava da sxva, romlebic iwveven sicocxlis mospobas (Tevzebis, bayayebis da sxva cxovelebis mospobas) wyalsatevebSi da mas aZleven myral suns.  

garemos sagrZnob gaWuWyianebas iwveven fosforiani da rTuli sasuqebi, romlebic mniSvnelovani raodenobiT Seicaven ftors. superfosfatSi misi Semcveloba 1-2% aRwevs, amofosSi 3-5%. Tu ftoris raodenobam sasmel wyalSi 1mg/l miaRwia, SeiniSneba adamianis mowamvla, osteoskleroziT – (Zvlis SemaerTebeli adgilebis daSla) daavadebas da Zvlis fliuroziT  daavadebas. ftoris didi raodenobiT Semcveloba mcenareSi iwvevs mis daCagvras da zrdis SeCerebas, radganac uaryofiTad moqmedebs fotosinTezis procesze, cilebis biosinTezze, fermentebis aqtivobaze. ftoriT niadagis dabinZureba aferxebs mikroorganizmebis cxovelmyofelobas, auaresebs niadagis Tvisebebs da nayofierebas.

fosforiani sasuqebi kerZod fosforitis fqvili, ftormocilebuli fosfatebi, tomasis wida, fosfatwida anagvianeben niadags mZime metalebiT tyviiT, kadmiumiT, dariSxaniT, nikeliT, vercxliswyliT da sxva. aseve radioaqtiuri elementebiT: stronciumiT, uraniT, radiumiT da ToriumiT. fosforitebis zogierT qanSi Sedis yovel tona P2O5–ze 30-40kg stronciumi, 20-25kg uranisa da Toriumis oqsidebi. mJavebis damuSavebis gareSe es SenaerTebi uxsnad formaSi arian da saSiSroebas ar warmoadgenen. mJavebiT damuSavebis Semdeg ki gadadian xsnad formaSi. aqedan gamomdinare unda  moveridoT fosforiani sasuqebis maRali normebis gamoyenebas, raTa Tavidan aviciloT MZime da radioaqtiuri elementebiT mowamvla. magaliTad, tyviis maRali Semcveloba sisxlSi 0,5 mg/kg aferxebs gemoglobinis warmoqmnas, iwvevs gonebriv moSlilobas, uZilobas, nervozs, krunCxvebs, karcenogenuli ujredebis warmoqmnas, kuWnawlavis anTebiT procesebs. kadmiums gaaCnia 20-30 weli akumulaciis unari. Tu am xnis ganmavlobaSi misma Semcvelobam miaRwia zRvars adamiani iwamleba da kvdeba. is apirobebs arteriuli wnevis gadidebas, Tirkmlis dazianebas, gulis revas, pirRebinebas, adamiani uCivis menjisa da xerxemlis areSi tkivils.

vercxliswyali iwvevs centraluri nerviuli sistemis funqciis darRvevas stomatitis gaCenas, Tirkmelis dazianebas, sarZeve da limfuri jirkvlebis Sesiebas, kantuzias. mZime mowamvlisas 5-6 dReSi iTiSeba Tirkmeli da adamiani kvdeba.

organuli sasuqebis, gansakuTrebiT Txevadi nakelis maRali normebis arawesieri Setana zedapirulad apirobebs didi raodenobiT nitratuli da amiakuri azotis da sxva sakvebi elementebis danakargebs. amasTan erTad isini Seicaven didi raodenobiT parazitebis kvercxebs da avadmyofobaTa gamomwvev mikrobebs, romlebic Cauxnavad datovebisas Zlier abinZureben atmosferos (amiakuri da nitratuli azoti) da wylebs (yvela erTad).

kaliumiani sasuqebis umravlesoba Seicavs didi raodenobiT qlors, romelic toqsikurad moqmedebs mTel rig qlorisadmi mgrZnobiare kulturebze. is abinZurebs agreTve sasmel wyals.

sasuqebma garemo rom ar daabinZuron, saWiroa maTi normebis zustad dacva da maTi wesieri Setana. zedapirulad Setanisas danakargebi izrdeba. niadagSi Caxvnisas ki minimumamde dadis.

Cven aq ganvixileT sasuqebis roli garemos dabinZurebis saqmeSi. aqve unda vTqvaT isic, rom maTi xvedriTi wili garemos dabinZurebaSi aris mxolod 3-5%, mTlianad qimiuri mrewvelobisa – 10-11%. danarCeni modis sxvadasxva energetikul saSualebebze. yvelaze Zlieri gamaWuWyianebelia Tboeleqtrosadgurebi, romlebic qvanaxSirs wvaven. meore adgilzea Savi da feradi metalurgia, mesameze – avtotransporti da meoTxeze – soflis meurneoba da aq gamoyenebuli sasuqebi. saerTod niadagidan ufro meti sakvebi elementebi ikargeba CarecxviT, gadarecxviT da aqrolebiT, vidre sasuqebiT gamoiyeneba da Seitaneba.
sakveb produqtebSi nitratebis Warbi raodenobiT dagrovebis xelSemwyobi pirobebi da misi Tavidan acilebis gzebi.

nitratebis dagroveba sasoflo sameurneo produqtebSi damokidebulia azotiani sasuqebis  normebze da dozebze, ganaTebisa da dRis xangrZliobaze, Rrublianobis intensiobaze, Tesvis vadaze, kvebis areze. CaxSirebul da daCrdilul naTesebSi nitratebis Semcveloba maRalia.
sakveb produqtebSi nitratebis dagrovebas xels uwyobs, mcenareTa arabalansirebuli calmxrivi kveba, rac SeiZleba ganpirobebuli iyos rogorc niadagis dabali nayofierebiT, ise azotiani sasuqebis maRali normebis gamoyenebiT. bostneulisa da baRCeulis nitratebiT dabiZurebas apirobebs araxelsayreli garemo faqtorebic. nitratebis dagroveba Zlierdeba, roca daqveiTebuli  fotosinTezis  aqtivoba, am SemTxvevaSi naxSirwylebis sinTezi da nitratebis amiakad gardaqmna Semcirebulia

dabali nayofierebis mqone niadagi Raribia mTeli rigi mikro da makro elementebiT, romlebic gansazRvraven mcenareSi iseTi sasicocxlo procesebis normalurad warmarTvas rogoricaa: fotosinTezis, naxSirwylebis warmoqmnisa da gadanacvlebis, fermentaciis, sunTqvis, duRilis, gamravlebis da sxva procesebi. yovelive zemoT aRniSnuli apirobebs mcenaris zrdis Seferxebas an SeCerebas da mosavlis donis Semcirebas. zogierTi elementis simcire aferxebsan saerTod aCerebs nitratebis amiakad gardaqmnis process. swored am SemTxvevebSi xdeba Cvens mier Setanilia azotis optimaluri norma zedmeti da adgili aqvs nitratebis dagrovebas.

mcenareSi Sesuli nitratebi pirvel safexurze unda gardaiqmnas amiakad, mxolod am SemTxvevaSia SesaZlebeli misi CarTva  organul SenaerTebSi. magram am procesis warmarTvisaTvis saWiroa mTeli rigi mikro da makro elementebi. zogierTi mikroelementis simciris dros qveiTdeba ferment reduqtazas aqtivoba da ferxdeba nitratebis amiakad gardaqmnis procesi. kerZod pirvel safexurze nitratis  nitritad gardamqmneli fermentis nitratreduqtazas cxovelmyofelobisaTvis aucilebelia molibdeni, nitritis hiponitritad da am ukanasknelis hidroqsilaminad gardamqmneli fermentebis - nitritreduqtazasTvis da hiponitritreduqtazasaTvis Cu, Fe, Mg, xolo hidroqsilaminis amiakad gardamqmneli fermentis hidroqsilaminreduqtazas aqtivobisaTvis – Mn da Mg.
Tu CamoTvlili makro da mikroelementebis simciris gamo nitrati amiakad ar gardaiqmna, ise ver moxdeba misi SeerTeba Saqrebis daJangviT warmoqmnil organul mJavebTan, rac aferxebs aminomJavebisa da cilebis sinTezs, amcirebs fotosinTezis procesis intensivobas, ris gamoc nitratebis SeTvisebis siCqare sWarbobs fotosinTezis mimdinareobis siCqares, mcenare veRar umklavdeba am process da agrovebs nitratebs Tavis sxvadasxva  organoSi.

mikro elementebis Zn. B, Mn, Co da sxvaTa optimaluri Semcvelobisas mcenareSi sakmao raodenobiT warmoiqmneba azotis Semcveli organuli SenaerTebi, rac apirobebs masSi arsebuli mineraluri azotis CarTvas rTul organul SenaerTebSi da maT gauvneblobas.

nitratebis aRdgena umTavresad xdeba sinaTleze. misi intensiobis Semcireba aferxebs nitratebis aRmdgeni fermentis nitroreduqtazas aqtivobas, rac iwvevs nitratebis dagrovebas.

Warbi naleqebis mosvlisa da Rrublian periodSi mcirdeba ganaTebis intensioba, naklebi raodenobiT naxSirwyali warmoiqmneba, amasTan izrdeba mcenareSi nitratebis Sesvla da dagroveba.

niadagisa da haeris temperaturis daweva swrafad amcirebs cilovani azotis warmoqmnas mcenareSi da xels uwyobs nitratebis dagrovebas.

dabali agroteqnikuri foni amcirebs mosavlis dones. am SemTxvevaSi mosavlis 1 c-ze (Setanilia) modis gacilebiT meti sasuqi, vidre agrowesebiT aris gaTvaliswinebuli, ris Sedegadac meti nitrati grovdeba vidre misi dasaSvebi ukanaskneli zRvaria.

azotiani sasuqebis Warbi raodenobiT gamoyenebiT da maTi Setanis vadebis darRveviT, roca mTeli norma Seitaneba gamokvebaSi, aseve apirobebs sakvebSi nitratebis Warbad  dagrovebas.

nitratebis dagrovebis saSiSroeba kidev ufro maRalia daxurul gruntSi bostneuli kulturebis moyvanisas, sadac azotiani sasuqebis ufro maRali normebi gamoiyeneba vidre Ria gruntSi.

 nitratebis dagrovebis Tavidan asacileblad saWiroa ganxorcieldes:

I. azotis optimaluri normis gaangariSeba mosavlis donis da niadagSi arsebuli misi maragis gaTvaliswinebiT. sasurelia dabali nayofierebis, fosforis, kaliumis da mikroelementebis dabali Semcvelobisas niadagebze azotis normebi bostneuli, baRCeuli  qveS ganaxevrdes.

II. nitratebis dagrovebis Sesamcireblad saWiroa yuradRebiT SeirCes azotiani sasuqebis formebi. zamTris TveebSi da cudi ganaTebis dros upiratesoba unda mieniWos amoniakur da amiduri formis azotian sasuqebs, saWiroa nelmomqmedi azotiani sasuqebis gamoSveba-gamoyenebis gafarToeba. maTi SetaniT 5 - 10-jer mcirdeba nitratebis Semcveloba.

III. azotiani sasuqebi Setanili unda iqnas wiladobrivad – ramdenjerme da ara erTbaSad, rogorc warmoebaSi akeTeben. wiladobrivi Setanisas maRali normebis SemTxvevaSic ar grovdeba nitratebi, piriqiT TiTqmis orjer mcirdeba misi Semcveloba. wiladobrivi Setana saSvalebas iZleva saWiroebis SemTxvevaSi uari vTqvaT azotis meore, mesame an meoTxe gamokvebaSi Setanaze.

IV. saWiroa SeirCes iseTi bostneuli kulturebis jiSebi, romlebic naklebi raodenobiT agroveben nitratebs. mag.: kombostos jiSi -  samTris saCuqari, pamidori – volgogradi 5/195; stafilo - Santene 2/461; xaxvi – vertuJanski, strogunovski, boloki – iigeva da sxva.

V. unda Sewydes iseTi meliorantebisa da pesticidebis gamoyeneba, romlebic xels uwyoben nitratebis dagrovebas. magaliTad prometrinis da alipuris gamoyeneba zrdis nitratebis Semcvelobas, kiris gamoyeneba amcirebs.

VI. morwyvisas ufro naklebi raodenobiT nitrati grovdeba, vidre mis gareSe, amitom urwyavebSi saWiroa 20-30% Semcirdes azotis norma da saWiroebis SemTxvevaSi uari unda vTqvaT gamokvebaSi maT Setanaze. OA

VII. saTburebSi ar unda davuSvaT naTesebis Casqeleba – sixSire, radgan is iwvevs daCrdilvas da nitratebis dagrovebis gaZlierebas.

VIII. ingibitorebis n-serve da sxvaTa gamoyenebiT ferxdeba nitrifikaciis procesi (nitratis amiakis nitratad gardaqmna) da azotiani sasuqebis konservacia xdeba amiakur formaSi da 3 -5-jer mcirdeba nitratebis dagroveba. AK

Tavi XIII 

 usafrTxoebis  teqnika da Sromis dacva mineralur sasuqebTan muSaobisas.
mineralur sasuqebTan muSaobisas mkacrad unda iqnes daculi usafrTxoebis teqnikisa  da Sromis dacvis wesebi. sasuqebTan samuSaod dauSvebelia 18 wlamde axalgazrdebis da saTanado instuqtaJis Catarebis gareSe muSebis daSveba. yvela muSa aRWurvili unda iyos spectansacmliT da damcveli mowyobilobebiT: kombinizoniT, xelTaTmanebiT, saTvaleebiT, respiratorebiT. Txevad amiakTan muSaobisas airwinaRiT.

amoniumis gvarjilasTan rogorc feTqebad  nivTierebasTan erTad dauSvebelia, wvadi nivTierebebis torfis, namjis, navTobproduqtebis Senaxva, agreTve Ria cecxlisa da gamacxelebeli mowyobilobebis gamoyeneba. gaCenili xanZari aucileblad Caqrobili unda iqnes mxolod wyliT da airwinaRis gamoyenebiT.

gansakuTrebiT sifrTxilea saWiri Txevad amiakTan muSaobisas. misi kanze moxvedrisas swrafad unda Camoirecxos dazianebuli adgili wyliT. mZime mowamvlisas da sunTqvis Sewyvetisas dazaralebuli gamoyvanili unda iqne haerze da eqimis mosvlamde Cautardes xelovnuri sunTqva.

sasuqebis Semtani aparatebis muSaobisas ar SeiZleba mis samuSao organoebTan axlos yofna an masSi sasuqis CatvirTva. am aparatebis SezeTva da regulireba warmoebuli unda iqnes mTlianad gaCerebisas da traqtoris Zravis gamorTvis Semdeg. sasuqis Setanisas traqtoris siCqare ar unda iyos teqnikuri pirobebiT gaTvaliswinebulze maRali. ar SeiZleba sasuwebis gadasazidi transportiT muSebis gadayvana da sakvebi produqtebisa da sasmeli wylis gadatana.

sasuqebTan muSaobis damTavrebisas aucilebelia Sxapis miReba da sapniT kargad dabana. samuSaosTan axlos mudmivad unda iyos sufTa wylis maragi da afTiaqi.

sasuqis TvalSi moxvedrisas saWiroa didi raodenobiT sufTa wyliT gamorecxis gakeTeba. amis Semdeg aucilebelia gaesinjoT eqims. sasuqebiT kanis dawvisas damwvari adgili kargad unda iqnes Camorecxili wylis nakadiT, damuSavebuli iqnes spirtis 5% xsnariT da Sexveuli iqnes marlis saxveviT.                           

Tavi XIV
sasuqebis gamoyenebis agronomiuli da ekonomikuri efeqturobis aRricxva

sasuqebis agronomiuli efeqturoba aris ZiriTadi produqciis gamosavlianobaze (marcvali, Zirxvena, nayofi da sxv.) maTi moqmedebis Sedegi gamosaxuli mosavlis namatiT c/ha-ze.

mosavlis namati damokidebulia niadagur-klimatur pirobebze, kulturis biologiur Taviseburebebze, gamoyenebuli sasuqebis normebze, formebze, Setanis vadebze, niadagis nayofierebaze da sxva. mineraluri sasuqebis optimaluri normebis gamoyenebiT miiReba saSualod 7-16 c marcvlis, 50-80c kartofilis, 12-15c mravalwliani balaxebis, 90-100c sakvebi Zirxvenebis namati.

20-30t nakelis gamoyeneba damatebiT uzrulvelyofs 5c marcvlis, 40-50c kartofilis, 50-60c bostneulis miRebas. 

normativebiT 1kg sasuqma unda mogvces: 4,3kg marcvali, 29,2kg Saqris Warxali, 2,4kg mzesumziris Tesli, 26,6kg bostnuli, 37,2kg sakvebi Zirxvena da 14,1kg nayofi.

sasuqebis ekonomikuri efeqturobis gansazRvrisas amosavals warmoadgens warmoebuli produqciis Rirebulebis Sedareba danaxarjebTan. produqciis Rirebulebas angariSoben mis saerTo raodenobis 1kg sarealizacio fasze gadamravlebiT.

sasuqebis gamoyenebis ekonomikuri efeqti es aris RirebulebiTi maCveneblebiT gamosaxuli sasuqebis moqmedebis Sedegi, rogoricaa wminda Semosavali, yoveli daxarjuli maneTis ukugeba maneTobiT. rentabelobis done, 1c produqciis TviTRirebuleba da sxva.

meurneobaSi sasuqebis gamoyenebaze gaweuli xarjebi ar unda aRematebides produqciis TviTRirebulebis 20-25%-s. 

sasuqebis gamoyenebis agronomiuli da ekonomikuri efeqturoba yovelTvis ar emTxveva erTmaneTs.

 1. mosavali SeiZleba ufro maRali tempiT izrdebodes, vidre sasuqebis gamoyenebaze gaweuli danaxarji. am SemTxvevaSi qimizaciis efeqturoba maRalia, gazrdilia Sromis nayofiereba da rentabeloba, Semcirebulia produqciis TviTRirebuleba.

2. mosavlianobis zrda emTxveva sasuqebis gamoyenebaze gaweuli danaxarjebis gadidebas. qimizaciis efeqturoba kargia. izrdeba wminda Semosavali.

     3.  mosavlianobis zrda CamorCeba sasuqebis gamoyenebaze gaweul danaxarjebs. am SemTxvevaSi qimizaciis efeqturoba dabalia. 
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