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niadagis nayofierebis marTva

niadagmcodneoba
   niadagad unda iwodos mTis qanis (sulerTia rogori) `naTeli~ gareTa horizonti, romelic aris bunebrivad saxeSecvlili wylis, haeris, cocxali da mkvdari saxis sxvadasxva organizmebis mier. aseve `niadagia dedamiwis mSralobis fxvieri zeda horizonti, romelic uzrunvelyofs mcenaris mosavlianobas~.

niadagi, niadagwarmomqmneli faqtorebis erToblivi zemoqmedebis produqtia. es faqtorebia: dedaqani, biosfero, klimati, mcenareuloba, adgilis reliefi, qveynis xnovaneba da cocxali organizmebis Semadgenloba. 
niadagis warmoqmna. dedamiwis qerqi Sesdgeba mkvriv qanebisagan, romlebic iSleba mzis energiis, wylisa da haeris zemoqmedebiT.
mTis qanebis daSlis process fxvier namsxvrevebaT da naleqad, gamofitva ewodeba.

mTis qanis gamofitvis produqtebze viTardeba niadagi. ganasxvaveben mTis qanis damSlel fizikur, qimiur da biologiur gamofitvas.
fizikuri gamofitvisas warmoebs mTis qanis meqanikuri daqucmaceba temperaturis, wylisa da qarebis gavleniT. dRisa da Ramis temperaturaTa sxvaobis Sedegad warmoiqmneba bzarebi, romlebSic dgeba wyali. wyali gayinvisas farTovdeba da xeTqavs qans, ris Sedegadac warmoiqmneba naSali. naSali advilad atarebs wyals da haers, rac aCqarebs qimiur gamofitvas.
qimiuri gamofitva mimdinareobs wylis, naxSirmJava gazis, haeris Jangbadisa da sxva zemoqmedTa gavlebiT. qimiuri gamofitvis Sedegad warmoiqmneba meoradi mineralebi, romlebic gansxvavdebian mTis qanisagan qimiuri SemadgenlobiT da TvisebebiT.

fizikuri da qimiuri daSlis Sedegad warmoqmnili naSali, wylisa da qaris saSualebiT, gadaadgildeba did manZilebze, romlis drosac kidev ufro qucmacdeba da wamoqmnis sxvadasxva dedaqans. 
dedaqani xasiaTdeba forianobiT, gaaCnia wylis maragi da moZravi sakvebi elementebi. iqmneba masSi cocxali organizmebis gaCenis xelsayreli pirobebi.
biologiuri gamofitva dakavSirebulia dedamiwaze sicocxlis warmoqmnasTan. TviT SiSvel kldeebzec saxldebian mikroorganizmebi, romlebic sakvebad mTis qanis mineralur SenaerTs iyenebs. maT mier gamoyofili organuli mJaveebi cvlian qanis qimiur Semadgenlobas da qmnian umdablesi mcenareebis (xavsebi, liqenebi) gamravlebis pirobebs. xavsebisa da liqenebis sikvdilisa da xrwnis Sedegad grovdeba organuli nivTierebebi, sakvebi elementebi da warmoiqmneba niadagi.
niadagi warmoadgens sasoflo-sameurneo warmoebis ZiriTad saSualebas. is TviTmyofadi bunebriv-istoriuli sxeulia. 
niadagi da misi adgili bunebaSi. niadagi warmoiqmneba qanisagan, romlis daSla da niadagad qardaqmna moxda masze havis, biosferosa da sxva faqtorebis erToblivi zemoqmedebiT. 
niadagis mTel Sres – qanidan dawyebuli zedapiramde – niadagis profili ewodeba.
Tu davakvirdebiT niadagis Wrils, davinaxavT, rom zeda 15-20 sm-is siRrmis fena gamoirCeva muqi (moSavo, muqi ruxi) feriT da marcvlisebri agebulebiT. Sav fers aq iwvevs organuli nivTiereba humusi (neSompala). am fenas humusiani horizonti ewodeba da pirobiTad A-Ti (akumulaciis fena) aRiniSneba.
meore fena gardamavalia humusiansa da mesame fenis Soris da mas gamorecxvis horizonti ewodeba, romelic pirobiTad B(E) aRiniSneba, anu mas eluviuri anu gamorecxvis, gardamavali ewodeba. misi fenis sisqe 35-50 sm siRrmemdea.
mesame fena ufro Rrmad myofia da mas Carecxvis horizonti ewodeba. misi gavrcelebis siRrmea 80-100 sm da aRiniSneba C( i ) (iluviuri, Carecxva).
yvela saxis niadagis SedgenilobaSi ganirCeva: 1) mineraluri nawili; 2) organuli nawili da 3) wyali da haeri.

cnobilia, rom mcenaris zrda-ganviTarebis ZiriTadi faqtorebia: sinaTle, siTbo, wyali, haeri da sakvebi nivTierebebi. am faqtorebidan wyalsa da sakveb nivTierebebs mcenare fesvebis saSualebiT iRebs niadagidan.

niadagis Tvisebas uzrunvelyos mcenaris moTxovnileba am faqtorebiT – ewodeba niadagis nayofiereba. nayofiereba – niadagis yvelaze damaxasiaTebeli sawarmoo niSan-Tvisebaa. igi uzrunvelyofs mcenares, mTel savegetacio periodSi wyliT da sakvebi nivTierebebiT.

niadagis zemoaRniSnuli faqtorebis uzrunvelyofad gamoyenebulia miwaTmoqmedebis iseTi RonisZiebebi rogoricaa: niadagis damuSaveba, sasuqebis Setana, Teslbrunva, melioracia (daSroba, morwyva, mokorineba, moTabaSireba) da sxva. 
rogorc avRniSneT niadagi Sedgeba magari, Txevadi da gazisebri fazisagan. niadagis magari faza warmoadgens sxvadasxva sididis meqanikur nawilakebs dawyebuli msxvili qviSa nawilakebidan, damTavrebuli uwvrilesi koloidebiT (0,0001 mm-ze naklebi). niadagis magari faza Sedgeba mineraluri da organuli nawilisagan. niadagSi mineraluri nawili bevrad metia (80-90%) mis organul nawilTan SedarebiT (10-20%).
niadagis organuli nawili warmodgenilia mcenareuli da cxoveluri warmoSobis organuli naSTebis, mikroorganizmebisa da humusis saxiT.
humusia Cveulebrivad Savi feris, niadagis masazrdoebeli da mis mineralur nawilTan mWidro kavSirSi myofi nivTierebaTa rTuli kompleqsi, romelic aumjobesebs niadagis fizikur, qimiur da biologiur Tvisebebs da Seicavs mcenarisaTvis saWiro mraval sakveb nivTierebebs.
humusi aumjobesebs ra niadagis struqturas, adidebs niadagis tentevadobas, wyalgamtarianobas, haergamtarobas. aumjobesebs tempera-turul reJims da adidebs niadagis STanTqvis tevadobas.
niadagis morfologiuri niSnebi. niadagis damaxasiaTebeli niSanTvisebebis Seswavla bunebriv pirobebSi xdeba. amisaTvis saWiroa mis mTel siRrmeze xelovnurad niadagis Wrilis gakeTeba.
niadagis ganaWerze pirvel yovlisa, yuradRebas ipyrobs misi garegani anu morfologiuri niSnebi.
niadags axasiaTebs Semdegi morfologiuri niSnebi: 1. Seferva; 2. struqtura; 3. agebuleba; 4. axalwamonaqmnebi (da CanarTebi) da 5. Seneba.
niadagis Sefervaze gavlenas axdens qimiuri Sedgeniloba da tenis Semcveloba. qveda fenasTan SedarebiT niadagis zeda fena Cveulebriv ufro muqi Sefervisaa. niadagis zeda fenis muqi Seferva damokidebulia neSompalas raodenobaze.

neSompala anu humusia organuli nivTierebis is nawili, romelsac dakarguli aqvs pirvandeli Semadgenloba da Sereulia niadagis mineralur nawilTan. 8-15%-is raodenobiT neSompalas Semcveli niadagebi Savia, 5-8%-is – muqi wablisferi-moSavo, xolo 5%-ze naklebi – ufro baci.
niadagis Sefervaze gavlenas axdens: 1. neSompala (humusi), romelic muqi Sefervisaa; 2. rkinis Jangis hidrati (Fe2O3nH2O) – wiTeli an moyviTalo Sefervis da 3. siliciumis Jangi kaJovana (SiO3), kalciumis karbonati kiri (CaCO3), aluminis Jangis hidrati (Al2O3nH2O) da sxva – TeTri Sefervis.
am nivTierebaTa sxvadasxva raodenobiT arseboba niadagSi iwvevs moSavo, mowiTalo, moTeTro da mTel rig gardamaval ferebs.
struqturianobaa niadagis unari damuSavebis dros daiSalos calkeuli zomisa da formis agregatebad – romelTac struqturul agregatebs uwodeben.
agregatebis formis mixedviT ZiriTadad ganasxvaveben 3 saxis struqturas: kuburi, prizmuli da fiqalovani.
struqturis mixedviT arCeven: struqturian (Tixiani da Tixnari niadagebi) da ustruqturo (qviSiani da qviani) niadagebi. 

yoveli niadagi xasiaTdeba gansazRvruli saxis struqturiT. magaliTad: humusiT mdidari Savmiwebisa da mdelos kordian niadagebisaTvis damaxasiaTebelia marcvlovani struqtura. kaklovani struqtura gvxvdeba tyis yomral da tyis zangara niadagebis zeda fenaSi. prizmuli struqtura axasiaTebs bicob niadagebis meore fenas. fiqalovani struqtura – Zlier ewer niadagebis zeda fenas. 

niadagis struqtura xasiaTdeba simagrisa da simtkicis TvisebebiT. niadagis struqtura misi nayofirebis erT-erTi pirobaTagania. 

niadagis agebuleba ewodeba niadagis forianobisa da simagris garegan gamosaxulebas.
forianobis mixedviT arCeven – wvrilforovani (niadagis nasvretebis diametriT 1 mm-de), forovani (1-2 mm-de), msxvilforovani (3-5 mm-de), daCxvletili (5-10 mm-de), ujredovani (10 mm-ze meti) da miliseburi (miwismTxrelebisgan Seqmnili).
simagris mixedviT arCeven: dawiduls (barvas ar emorCileba), magars (bari ZaldatanebiT Cadis), fxvieri (bari advilad Cadis) da bnevadi (bari msubuqad Cadis).
axalwarmonaqmnad iwodeba niadagSi arsebuli, TvaliT xiluli, sxvadasxva formis da Sedgenilobis grova, romelTa warmoSobac dakavSirebulia niadagwarmoqmnis procesTan.
arCeven qimiur da biologiuri warmoSobis axalwamonaqmnebs.
qimiur axalwarmonaqmnebs miekuTvneba: TeTri feris – kalciumis karbonatebi (CaCO3), TeTri an yviTeli feris – TabaSiri (CaSO4.2H2O) wiTeli, ruxi da Savi feris – rkinis hidrati (Fe(OH)3 da marganecis Jangi (MnO2).
biologiuri warmoSobis axalwarmonaqmnebs miekuTvneba – koproliti (Wiis ekskrementi), naTxunelar xvrelebSi da Wiis xvrelebSi sxva horizontidan Cayrili niadagi.
saqarTvelos niadagebi
miuxedavad imisa, rom saqarTvelos teritoria didi araa (daaxloebiT 70 aTasi kv. km), mas bunebrivi pirobebis mxriv mkveTrad gamoxatuli mravalferovneba axasiaTebs, rac gamowveulia geografiuli mdebareobiT, geologiuri warsuliT, geomorfologiuri TvisebebiT, nairgvari klimaturi, florisa da faunis siWreliT.
saqarTvelo kontrastebis – mTisa da baris lanTSaftebis rTuli SeTanawyobis qveyanaa. aq aris caSi aziduli mwvervalebi da dablobi vakeebi, mdinareTa meriebi da gorak-serebi.
Savi zRvis sanapiro zoli xasiaTdeba subtropikuli klimatiT, romelic vertikaluri mimarTulebiT gadadis jer zomier da bolos civ klimatSi. aRmosavleT saqarTvelos bars axasiaTebs kontinenturi hava, cxeli zafxuliTa da civi zamTriT. tyis zols – mkacri hava, xolo maRalmTian mwvervalebs marad Tovlian-yinuliani (nivaluri) sartylis klimati.
saqarTvelos rTuli bunebriv-istoriuli pirobebis Sesabamisad, metad Wreli niadaguri safari axasiaTebs. aq vxvdebiT ewerebs, wiTel miwebs, Savmiwebs, rux yavisfer, mura, mTa-mdelos, neSompala-karbonatul Waobian, daWaobebul da mraval sxva niadagebs.
saqarTvelo niadaguri safaris siWreliT, WeSmaritad bunebriv niadagur muzeums mogvagonebs.

eweri niadagi. es niadagebi ZiriTadad gavrcelebulia dasavleT saqarTveloSi, mdinareebis enguris, rionis, cxeniswylis, kodoris da maTi Senakadebis auzSi. am niadagebs sakmaod didi gavrceleba aqvs mTaSi, zRvis donidan 1500-2000 m simaRleze, mTa-tyis kordian-ewer niadagebis saxelwodebiT.
baris ewerebi ganviTarebulia vake reliefze, zRvis donidan 15-180 m simaRleze.
saqarTvelos baris kordian ewer niadagebs or jgufad yofen: kordian ewer da subtropikul kordian ewer niadagebad. 
kordian ewer niadagebs axasiaTebT mZime meqanikuri Semadgenloba da STanTqmis maRali tevadoba, humusis sakmao raodenoba – 4-8%, susti mJave reaqcia pH(H2O) 6,0-6,3-is farglebSi.
subtropikuli kordian-eweri niadagebi SedarebiT fxvieri agebuleba. humusis Semcveloba niadagis zeda fenaSi 5,0-5,8%-s Seadgens, xolo qveda fenebSi sagrZnoblad mcirdeba (1-0,2%). aris reaqcia mJava da pH wylis gamonawurSi 3,5-4,5-s Seadgens. Tixnari da mZime Tixnaria, mcire an saSualo siRrmis. am niadagebSi humuss, baris kordian-ewer niadagebis msgavsad, vertikalur profilSi naxtomiseburi Semcireba axasiaTebs. Tu zeda 0-30 sm fenaSi humusis Semcveloba 2-4%-ia, qveda fenebSi 0,1-0,3%-s Zlivs aRemateba. niadagis zeda horizontSi pH neitralur reaqcias uaxlovdeba da wylis gamonawurSi 5,2-6,0-s Seadgens.
wiTelmiwa niadagebi. wiTelmiwa niadagebs ZiriTadad dasavleT saqarTvelos teniani subtropikuli zonis samreT-dasavleTi nawili ukavia (aWara, guria). misi saerTo farTobi mTeli Cveni respublikis niadaguri safaris 2%-s aRwevs. maszea gaSenebuli Cai da subtropikuli kulturebi. es niadagebi gavrcelebulia zRvis donidan 100-300 m simaRleze da borcvian-gorakiani reliefi ukavia.
tipiuri wiTelmiwa niadagis profils, pirvel naxevarSi, axasiTebs wiTeli an mowiTalo feri, marcvlovan-goroxovani struqtura, saSualo Tixnari meqanikuri Semadgenloba da fxvieri agebuleba.
wiTelmiwebSi humusis raodenoba saSualod  6-8%-is farglebSi meryeobs. mTliani azotis raodenoba, humusis Semcvelobis Sesabamisad, zeda fenebSi sakmaod maRalia da 0,35-0,20%-s Seadgens. niadagis aris reaqcia (pH) mJave an susti mJava da wyliT gamonawuri 4,3-5,4-s Seadgens.
Savmiwa niadagebi. saqarTvelos Savmiwebs, respublikis niadaguri safaris 7% farTobi ukavia. misi gavrcelebis arealia, erTi mxriv, zRvis donidan 1200-1800 m simaRleze samxreT mTianeTis raionebi: axalqalaqi, dmanisi, walka, xolo meore mxriv, zRvis donidan 400-800 m simaRleze, Sua da qvemo qarTlis da gare da Siga kaxeTis baris Savmiwebi.
mTianeTis tipiuri Savmiwebi ZiriTadad Tixiani da mZime Tixnari meqanikuri Semadgenlobisaa. humusis raodenobis mixedviT gvxvdeba Zlier humusiani, saSualo da mcire humusiani saxelsxvaobebi. saSualo humusis raodenoba 0-30 sm fenaSi 6-8%-is farglebSi meryeobs. axasiaTebs kargi struqtura. niadagSi saerTo azotis Semcveloba 0,3-0,4%-s Seadgens. aris reaqcia ZiriTadad neitraluria da pH ukarbonato niadagSi 6,4-6,7-ia, karbonatulSi – 7-7,5.
baris tipiuri Savmiwebi aseve iyofa Zlier, saSualo da mcire humusian saxesxvaobebad. ZiriTadad es niadagebi Tixiani meqanikuri Sedgenilobisaa da maTi zeda fenebi marcvlovan-koStovani struqturiT da fxvieri agebulebiT xasiaTdeba. humusis Semcveloba aRniSnul niadagebSi 6,5-7,1%-Si meryeobs, xolo pH wyliT gamonawurSi neitraluria.
saqarTvelos Savmiwebi iTvleba humusis kulturebis, gansakuTrebiT xorblis da simindis gavrcelebis ZiriTad raionebad. baris pirobebSi maT emateba mzesumzira, qeri da sxva, xolo mTis Savmiwebis zonaSi kartofili da sakvebi Warxali. mTis niadagebis mniSvnelovani nawili gamoyenebulia saTib-saZovrebad.
yavisferi niadagebi. aRmosavleT saqarTvelos mTiswineTis SesamCnevi nawili yavisfer niadagebs ukavia. es niadagebi gavrcelebulia Sua da qvemo qarTlSi – xaSuris, goris, duSeTis, gardabnis da bolnisis raionebSi; kaxeTSi mdinare alaznis marjvena mxareze – civi gomboris qedis Crdilo-aRmosavleT kalTebze, samxreT saqarTvelos – axalcixis, TeTri-wyarosa da sxva raionebSi.
yavisferi niadagebis gavrcelebis zona zRvis donidan 400-900 m Soris meryeobs.

yavisfer niadagebs axasiaTebs kargad Camoyalibebuli marcvlovan-goroxovani struqtura. mZime meqanikuri Sedgeniloba (gaTixeba), sustad karbonatuli an neitraluri reaqcia.
tipiur yavisfer niadagebidan ganarCeven – tyis yavisferi da mdelos yavisfer niadagebs.
tipiuri yavisferi niadagebi humusis raodenobisa da misi profilSi ganawilebis mixedviT SeiZleba iyos muqi (>5% humusi), yavisferi (3-5%) da Ria yavisferi (humusi <3%).
mdelos yavisferi niadagebi ufro mZime meqanikuri Sedgenilobisaa vidre tyis yavisferi. masSi humusis Semcveloba 2-2,5%-ia.
tyis yavisferi niadagebs axasiaTebs humusis sakmaod didi raodenoba – 4-6% da  profilSi misi Tanabari ganawileba.
yavisferi niadagebi, aRmosavleT saqarTvelos niadagebs Soris, erT-erTi yvelaze maRali bunebrivi nayofierebis Tvisebebis mqonea.
es niadagebi, qarTlsa da kaxeTSi, gamoyenebulia Zvirfasi mravalwlovani kulturebis – venaxisa da xilis baRebisaTvis. yavisferi niadagebi gamoyenebulia agreTve pureulisa da zogierTi teqnikuri kulturebis saTesadac, rogoricaa: xorbali, qeri, simindi, Saqris Warxali, mzesumzira da sxva. 
mcenaris zrdisa da ganviTarebis ZiriTadi faqtorebi

sasoflo-sameurneo kulturebis cxovelmoqmedebisa da maTgan mosavlis Seqmnis aucilebel sasicocxlo faqtorebs sinaTle, siTbo, wyali, sakvebi nivTierebebi da haeri warmoadgens.

sinaTlesa da siTbos is mzisgan Rebulobs, wyalsa da sakveb nivTierebebs niadagidan, xolo naxSirwylebs da Jangbads haeridan.

mwvane mcenaris mier pirveladi organuli nivTierebis warmoqmnis process wylisa da naxSirorJangis xarjze, mzis sxivuri energiis STanTqmiT, fotosinTezi anu naxSirbadis asimilacia ewodeba.

fotosinTezis arsi SemdegSi mdgomareobs: mzis sxivis energia, romelic STanTqmis mwvane mcenaris foTlisa da sxva organoebis qloroplastebis mier, Slis wyals. am dros warmoqmnili Tavisufali Jangbadi gamoiyofa garemo haerSi, xolo wyalbadi uerTdeba naxSirmJavas naxSirbads, aRadgens mas da saboloo jamSi warmoiqmneba organuli nivTiereba.

6CO2+12H2O+686 kal. siTbo ( C6H12O6+6O2+6H2O

siTbo did gavlenas axdens mcenareSi mimdinare fizikur, qimiur da biologiur procesebze. mcenarisaTvis siTbos ZiriTad wyaros mzis energia warmoadgens. is aucilebelia mcenareSi organuli nivTierebis sinTezisTvis.

mwvane mcenareSi fotosinTezis minimaluri temperatura 0 - +50C-ia. fotosinTezis intensiurobis umaRlesi zRvari 20-300C-s farglebSi, xolo temperaturis Semdomi zrda mkveTrad amcirebs fotosinTezis process da 40-450C-s dros igi mTlianad wydeba. 

sasoflo-sameurneo kulturebi siTbosadmi sxvadasxva damokidebu-lebebs iCenen. amitom dawyebuli Teslis gaRivebidan vegetaciis bolomde sxvadasxva kulturebs aqtiur temperaturis gansxvebuli jami esaWiroeba. ase magaliTad: xorblisaTvis aqtiur temperaturaTa jami 1600-20000C, SvriisaTvis – 1900-23000C, kartofilisaTvis 1300-30000C, Saqris Warxli-saTvis 2400-37000C; brinjisaTvis 3000-45000 da a.S. 
wyali. mcenarisTvis wylis roli didi da mravalmxrivia. pirvel yovlisa, igi aucilebelia fotosinTezisaTvis. wyalTan ganuyofelad dakavSirebulia zrdis yvela movlena. mcenares wyali esaWiroeba Teslis daTesvidan mosavlis saboloo formirebamde. wyalTan erTad mcenareSi aRwevs, niadagidan, masSi gaxsnili sakvebi elementebi: azoti, fosfori, kaliumi, gogirdi da sxva. sakvebi elementebis SeTvisebaze ixarjeba mcenaris mier miRebuli wylis 9%, danarCeni 9/10 nawili xmardeba mcenaris qsovilis gagrilebas, mis Tbur reJimis SenarCunebas da orTqldeba mcenaris zedapiridan. am process transpiracia ewodeba, xolo Sefardebas warmoqmnil organul nivTierebasa da am droisaTvis masze daxarjul wyals Soris – transpiraciis koeficienti. es koeficienti sakmaod sxvadasxvaa da meryeobs 125-dan 1000-mde. transpiraciis koeficientis saSualo sidide balaxovan mcenareebisa Seadgens 300-900.

sakvebi nivTierebebi. mcenaris sakveb nivTierebad iTvleba niadagis sxvadasxva mikroorganizmebis cxovelmoqmedebis produqti da niadagis Semcveli qimiuri elementebi. isini iyofian organogenebaT da nacris elementebad. organogenebaT iwodebian mcenaris organuli masis Semadgeneli qimiuri elementebi. esenia: naxSirbadi (C), wyalbadi (H), Jangbadi (O2) da zoti (N). mcenaris dawvis Semdeg isini aqroldebian. nacris elementebad iwodebian qimiuri elementebi, romlebic mcenaris dawvis Semdeg rCebian nacarSi. aseTebia: fosfori (P), kaliumi (K), kalciumi (Ca), magniumi (Mg); manganumi (Mn), rkina (Fe), bori (B) da sxva mravali. mcenaris SemadgenlobaSi aRmoCenilia 85-mde sxvadasxva qimiuri elementi. mcenareuli organizmis mSrali nivTiereba saSualod Seicavs: naxSirbads – 45%; Jangbads – 42%; wyalbads – 6,5%, azots – 1,5% da nacars – 5%. amrigad mcenareulobis mSrali nivTierebis mTavar masas (95%) organogenebi Seadgenen.

haeri. haeri aucilebelia mcenaresaTvis da mraval mikroo-rganizmebisaTvis, rogorc Jangbadis wyaro da fotosinTezisaTvis – naxSirorJangis mimwodebeli. Jangbadis Semcveloba haerSi 23%-s Seadgens, xolo naxSirorJangisa – 0,03%-s.

Jangbadi sWirdeba mcenares sunTqvisaTvis. rac ufro intensiuria sunTqva, miT ufro energiulia niadagidan sakveb nivTierebaTa SeTviseba da mcenaris zrda-ganviTareba.

haeris SemadgenlobaSi 75,5% Tavisufali molekuluri azotia, romlis mcenarisaTvis misawvdom mdgomareobaSi gadayvana azotis mafiqsirebeli mikroorganizmebis saSualebiT xdeba.

mecnieruli miwaTmoqmedebis ZiriTadi kanonebi

1. mcenaris sasicocxlo faqtorebis Seunacvleblobis da Tanabar mniSvnelobis kanoni. (faqtorebis Seunacvlebloba).

mcenaris arc erTi sasicocxlo faqtori ar SeiZleba Seicvalos romelime sxva faqtoriT. gamomdinare aqedan `yvela faqtori fiziologiurad TanabarmniSvnelovania~. ar SeiZleba wyali Seicvalos haeriT, sinaTliT an sakvebiT. kaliums ver Secvli azotiT da a.S., radgan yvela faqtori garkveul fiziologiur funqcias asrulebs.

2. minimumis, optimumis da maqsimumis kanoni. am kanonis ZiriTadi arsi isaa, rom mcenaris normaluri zrda-ganviTareba mimdinareobs sasicocxlo faqtorTa moqmedebis optimalur pirobebSi. mcenaris mosavlianobis done ganisazRvreba im faqtorebiT, romelic minimumSia. am faqtoris minimumis gadideba optimalur sazRvrebamde, iwvevs mosavlianobis gadidebas, xolo misi gadaWarbebuli raodenoba maqsimumisaken abrkolebs mcenaris normalur ganviTarebas da amcirebs mosavlianobas. haeris maRali temperatura iwvevs mcenaris Wknobas. zedmeti wyali iwvevs haeraciis Semcirebas da sxva.

3. mcenareTa sasicocxlo faqtorebis erToblivi moqmedebis kanoni. es kanoni amtkicebs, rom sasoflo-sameurneo kulturebis maRali mosavlis misaRebad aucilebelia yvela sasicocxlo faqtorebis optimalur TanafardobaSi arseboba. 

bunebaSi sicocxlis faqtorebi mcenareze moqmedeben erToblivad. erTmaneTTan mWidro kavSirSi da ara erTmaneTisgan izolirebulad. magaliTisaTvis: siTbos momateba gazafxulze teniT uzrunvelyofis pirobebSi aCqarebs sakveb nivTierebaTa SeTvisebas. niadagis aeraciis gaZliereba teniTa da siTboTi uzrunvelyofis dros iwvevs haeris Jangbadis SeTvisebis gaZlierebas da naTesis aRmonacenebis daCqarebas.

4. dabrunebis kanoni. am kanonis Tanaxmad kulturuli mcenareebis mier niadagidan gamoitaneba sakvebi nivTierebebi, romelTa mxolod nawili, nakelis saxiT kvlav ubrundeba niadags. miwaTmoqmedebis ZiriTadi amocanaa – gamotanili sakvebi nivTierebebis kvlavdabruneba niadagSi. niadagSi nivTierebaTa dabrunebasTanaa dakavSirebuli azotis fiqsireba baqteriebis mier. ase magaliTad, azotobaqteria erTi wlis ganmavlobaSi erT heqtarze 25-30 kg azots agrovebs, xolo parkosani kulturebis koJris baqteriebi kulturaTa saxeobebis mixedviT, 150-200 kg-s. 
saqarTveloSi gavrcelebuli mindvris sarevela mcenareebi

sarevelas miekuTvneba mcenareTa gansakuTrebuli ekologiuri jgufi, romlebsac SeswevT unari aRmocendes da ganviTardes mosayvan kulturebSi, an kulturul mcenareTa daukavebel adgilebSi.

sarevelebi udides zians ayeneben soflis meurneobis warmoebas, rac gamoixateba sasoflo-sameurneo kulturaTa mosavlianobis mkveTri dacemiTa da miRebuli produqciis xarisxis gauaresebaSi, rac gamowveulia kulturul mcenareTa zrda-ganviTarebis pirobebis gauaresebiT. kerZod: sarevelebis umravlesoba inviTarebs did vegetatiur masas, rac Crdilavs kulturul mcenareebs; sarevelebis Rrma da Zlieri fesvTa sistema arTmevs kulturul mcenareebs wyalsa da masSi gaxsnil sakveb nivTierebebs; isini warmoadgenen mavneblebisa da daavadebebis kerebs. sarevelebis bevri saxeoba momwamlavia adamianisa da cxovelebisaTvis (Sxama, lencofa, ZaRlniora) da sxv.

sarevelebis Teslebi kulturul mcenareebTan SedarebiT didxans inarCuneben gaRivebis unars 5-6 da 10-25 welsac (wiwmatura, JunJruki). amerikaSi (miCiganis Stati) Catarebuli kvlevebiT, mSral silaSi 600 sm siRrmeze moTavsebul Teslebidan 60 wlis Semdeg gaRivebis unari SeinarCuna bevrma sarevelas Teslma. maT Soris iyo danduri, jijlaya, mravalZarRva da sxv.

dReisaTvis cnobilia 1500-mde sarevela, romelTagan 400-mde Sxamiania.

agronomiul praqtikaSi sarevela mcenareebi dajgufebuli arian biologiuri niSnebiT, romelSic Sedis kvebis tipi, sicocxlis xangrZlivoba da ganravlebis saSualeba. 

kvebis tipebidan cnobilia: parazitebi – sarevelebi, romlebsac araaqvT foTlebi da fesvTa sistema. amitom isini ikvebebian sxva mcenareebis xarjze. isini misawivrebis saSualebiT ewebebian sxva mcenareebs da Seiwoven maT mier Seqmnil sakvebs. 

cnobilia fesvis paraziti – kelaptara, romlebic azianebs Tambaqos, mzesumziras da Rero-foTlis paraziti – abreSuma, romlebic azianebs mraval kulturas, maT Soris – Warxals, samyuras, xaxvs, kartofils da sxv. is sarevelebzec parazitobs (nacarqaTama, anwli da sxv.).

garda parazitebisa arian naxevradparazitebic, romelTac aqvs fotosinTezis unari, magram sakvebs mcenarisagan iTvisebs. aseTebia yanis sanTela, fiTri, xriala da sxv.

araparazituli sarevelebi – avtotrofuli mwvane mcenareebia, romlebic sicocxlis xangrZlivobiT 2 jgufad iyofian: moklexnovani da mravalwlovanebi. 

moklexnovanebi, romlebsac mxolod TesliT gamravleba axasiaTebs da Tesls sicocxlis ganmavlobaSi mxolod erTxel iZlevian. sarevelebis es jgufi iyofa qvejgufebad: 1. efemerebi; 2. saadreo da sagviano sagazafxuloebi; 3. mozamTre; 4. saSemodgomo da 5. orwlianebad. 

1. efemerebi yvelaze moklexnovani sarevelebia da erT zafxulSi ramdenime Taobas iZlevian. am jgufSia: JunJruki – mixakisebarTa ojaxidan, quTquTa da wiwmatura – jvarosanTa ojaxidan.





















2. saadreo sagazafxuloebis Teslebi adre viTardebian da vegetacias kulturul mcenareze adre an maTTan erTad amTavreben. aseTebia: boloka, mindvris mdogvi – jvarosanTa ojaxidan, Svriuka – marcvlovanTa ojaxidan, nacarqaTama – nacarqaTamas ojaxidan da sxv.

sagviano sagazafxuloebi sarevelebis Teslebi niadagis sakmao temperaturis dros viTardebian da vegetacias amTavreben kulturul mcenareebTan erTad. aseTebia: jijlaya – jijlayaTa ojaxidan, burCxa, Zurwebi, mwyerifexa – marcvlovanTa ojaxidan, Roris birka, danduri, Roris qada da sxv.

3. mozamTre sarevelebi aRmocendebian SemodgomiT, gamoizamTreben da mwifdebian momdevno wlis zafxulSi. maT ekuTvniT cxenis cercvela, ungruli cercvela – parkosanTa ojaxidan, yanis birka, qinZara – qolgosanTa ojaxidan, yanis iraga – rTulyvavilovanTa ojaxidan.

4. saSemodgomo sarevelebi biologiuri TvisebebiT Zalian gvanan saSemodgomo kulturebs: SemodgomiT, aRmocenebis Semdeg, zamTarSi gadian iarovizaciis stadias dabali temperaturis pirobebSi da vegetacias amTavreben saSemodgomo pureulTan erTad. am jgufis warmomadgenelia – Wiota-mixakisebrTa ojaxidan, maxobeli - goqSosebrTa ojaxidan, Svriela – marcvlovanTa ojaxidan da sxv.

5. orwlovani sarevelebis ganviTarebisaTvis saWiroa ori savegetacio periodi: pirvel wels viTardeba fesvTa sistema da foTlebi, xolo meore wels sanayofe Reroebi da Tesli. am jgufs ekuTvnis: yviTeli ZiZo – parkosanTa ojaxidan, feriscvala – qolgosanTa ojaxidan, vardkaWaWa, korfCxila, lencofa, narSavi, RiWa, Roris qada, yayaCura da sxv.

mravalwlovani sarevelebi ramdenime wels cocxloben da mravldebian rogorc TesliT aseve vegetatiurad. am jgufSi Semavali sarevelebi gamravlebis mixedviT 2 jgufad iyofa: 1. sarevelebi, romlebic sustad an sruliad mravldebian TesliT. aseTebia: mTavarRerZianebi da funj-fesvnairebi da 2. sarevelebi, romlebic mravldebian vegetatiurad da naklebad TesliT. aseTebia: fesviTnayriani, fesuriani, bolqviani, tuberiani, mxoxavReroiani.

mTavarRerZianebisTvis damaxasiaTebelia kargad ganviTarebuli, niadagSi Rrmad Casuli mTavari RerZebi: (babuawvera, mJauna, vardkaWkaWa da sxv.).

funjafesvnairebis mTavari fesvi damoklebulia, samagierod gverdiTi fesvebia Tanabari sigrZiT ganviTarebuli. aseTebia: mravalZarRva, lomispira, Zigva, baia da sxv.).

1. fesvnayari sarevelebis gamravlebis ZiriTadi saSualebaa fesvis kvirtebidan amonayari, romelic droTa ganmavlobaSi wyvets kavSirs dedamcenaresTan da inviTarebs axal fesvTa sistemas. aseTebia: TeTri da mindvris nari – rTulyvavilovanTa ojaxidan, xvarTqla, wiwmatura, rZiana, Rolo, mwara, cercvela da sxv.

2. fesuriani sarevelebi mravldebian ZiriTadad miwisqveSa Rero-fesuriT, romlebzedac ganviTarebulia muxlebi da muxlTaSorisebi. aseTebia: Salafa, glerta, mxoxavi Wianga, qasra – marcvlovanTa ojaxidan, leli, mamula, amzinda, gvimra, Svita, Zirtkbila, Sxama, WinWari, xarisZira, anwli, WinWris deda, mindvris gvirila da sxv.

3. bolqviani da  tuberiani sarevelebia: yanis niori, ZaRlniora, xmala Tero tuberiani, yanis nemsawvera da sxv., romelTa ganviTareba xdeba niadagSi Rrmad ganviTarebuli bolqvebiT da tuberebiT.

4. mxoxavReroebian sarevelebs vegetatiuri gamravlebisaTvis aqvT ulvaSebi da pwkalebi. isini TesliTac mravldebian da ekuTvnis: marwyva balaxi, mxoxavi baia, niaxura da sxv. 

sarevelebTan brZolis RonisZiebebi

sarevela mcenareTa winaaRmdeg brZolis RonisZiebebi iyofa 2 jgufad: gamafrTxilebeli da mospobiTi. 

gamafrTxilebel RonisZiebebSi Sedis: karantini, saTesle masalis wmenda, nakelis swori Senaxva, daumuSavebel adgilebSi sarevela mcenareTa xSiri Tibva, sarwyavi wylis gawmenda masSi moxvedril sarevelas Teslisgan da sxv.

mospobiT brZolis RonisZiebebs miekuTvneba: meqanikuri (agroteqnikuri), biologiuri da qimiuri meTodebi.

meqanikuri anu agroteqnikuri RonisZiebebia: niadagis damuSavebis TiTqmis yvela saxe, rogoricaa xvna kultivacia, rotacia, farcxva, Toxna da sxv.

biologiur meTodebSi igulisxmeba sarevelebis winaaRmdeg cocxali organizmebis gamoyeneba: buzi fitomiza, soko alternasia, mRrneli xoWos matlebi da sxva. amasTanave metad efeqturi saSualebaa – TeslbrunvaSi naTesis sixSiris dacva, drouli Tesva da sxv.

qimiuri meTodi gulisxmobs sarevelebis winaaRmdeg qimiur preparatebis gamoyenebas, romlebsac herbicidebi ewodeba. (herba – balaxi da cido-vklav).

qimiuri SemadgenlobiT herbicidebi iyofa: organuli (2,4D, simazini da sxv.) da araorganuli (kalciumis cianamidi, natriumis qloriti, gvarjilebi da sxv.).

mcenareze moqmedebis mixedviT herbicidebi iyofa mTliani moqmedebis (fenuroni, monuriani da sxv.), roca ispoba yvela mcenareuloba da SerCeviTi moqmedebis, romlebic azianeben mcenareTa garkveul jgufs da uaryofiTad ar moqmedeben sxva jgufis mcenareebze.
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miwaTmoqmedeba
niadagis damuSaveba. niadagis damuSavebis ZiriTadi amocanaa kuluruli xnulis Seqmna, romelic uzrunvelyofs sasoflo-sameurneo kulturaTa zrda-ganviTarebis xelsayrel pirobebs.

swori damuSavebis Sedegad umjobesdeba niadagis struqtura, iqnmneba xelsayreli pirobebi niadagSi tenis Sewovisa da SenarCunebisaTvis, umjobesdeba niadagis haeraciis procesi da siTburi Tvisebebi, iqmneba aucilebeli pirobebi mcenareTa normaluri zrda-ganviTarebisaTvis.

niadagis damuSavebis mTavari amocanaa saxnavi fena moiyvanos fxvier, koStovan mdgomareobaSi; gavlena moaxdinos wylis, haerisa da siTbos reJimebze; mis fizikur-qimiur da biologiur procesebis dinamikaze. niadagis damuSavebis umniSvnelovan amocanas sarevela mcenareebis mospoba warmoadgens.

niadagis damuSaveba uzrunvelyofs mikroorganizmebis cxovelmoqmedebis pirobebis gaumjobesebas, aZlierebs naSTebisa da neSompalis daSlis process niadagSi.

niadagis meqanikuri damuSavebis dros sruldeba Semdegi teqnologiuri procesi: beltis gadabruneba, beltis daSla-gafxviereba. niadagis nawilakebis erTmaneTSi areva, zedapiris mosworeba, sarevelebis moWra, kvlebisa da Txemebis gakeTeba da niadagis SemWidroeba.

niadagis zedapiruli damuSavebis xerxebi:
aoSva (aCeCva), romelic sruldeba niadagis 6-8 sm siRrmeze diskoebiani an saxnisiani saoSebiT. (xnulis damuSavebas hqvia aoSva, nawveralisas – aCeCva). misi mizania sarevela mcenareebis amotyueba. amasTanave aCeCviT ispoba niadagis zedapirul fenebSi arsebuli daavadebebisa da mavneblebis kerebi.

aoSva uzrunvelyofs niadagis gafxvierebas, beltis nawilobriv gadabrunebas, niadagis nawilakebis erTmaneTSi Serevas da sarevelebis moWras. 

kultivaciis daniSnulebaa niadagis gafxviereba, qerqis daSla, wylis aorTqlebis Semcireba, sarevelebis mospoba da sxva.

kultivacia aris ori saxis: mTliani – romelsac awarmoeben: niadagis ZiriTadi damuSavebis Semdeg, Tesvis win da aneulebze, ramdenjerme, Teslis CaTesvis siRrmeze da mwkrivTaSorisuli – romelsac awarmoeben saToxn kulturebSi, mwkrivTSoris gafxvierebisa da sarevelebis mosaWrelad.

farcxva – uzrunvelyofs niadagis gafxvierebas, zedapiris mosworebas da nawilobriv sarevelebis axali aRmonacenis mospobas. farcxvisaTvis gamoiyeneba kbilebiani, zambarovani, badisebri, diskebiani da rotaciuli farcxebi.

daSleifeba – uzrunvelyofs xnulis zedapiris mosworebas da nawilobriv gafxvierebas. tardeba – kabdiT (saTrevela), Sleif-farcxiT, kbilebiani Sleifis da sxv.

motkepna – romlis mizania niadagis gamkriveba da misi zedapiris mosworeba. agreTve msxvili beltebis daSla. misi saSualebiT niadagis nawilakebsa da Tesls Soris myardeba mtkice kontaqti. kapilaruli wyali advilad aRwevs Teslamde da Cqardeba gaRiveba-aRmocenebis procesi.

niadagis damuSavebis sistemebi

niadagis damuSavebis sistema aris garkveuli TanmimdevrobiT ganxorcielebuli niadagis damuSavebis erToblioba.

gamoiyofa niadagis damuSavebis Semdegi sistemebi: 1) niadagis damuSavebis sistema sagazafxulo kulturebisaTvis; 2) niadagis damuSavebis sistema saSemodgomo kulturebisaTvis da 3) Tesvis Semdgomi damuSavebis sistema.

sagazafxulo kulturebisaTvis niadagis damuSavebis sistema moicavs mzralad da Tesviswina damuSavebas. mzralad damuSavebis dros saWiroa nawveralis aCeCva diskoebiani an saxnisiani iaraRebiT, romlis mizania niadagis zedapirze Cabneuli sarevelebis Teslebis niadagSi moqceva da maTi aRmonacenebis daCqareba. aCeCviT mcirdeba agreTve aorTqleba da ispoba mavneblebis da daavadebebis kerebi. aCeCvidan 2-3 kviris Semdeg nakveTi ixvneba winmxvneliani guTniT, aranakleb 22-25 sm siRrmeze, romelsac mzralad xvnas uwodeben.

normalur tenianobisa da temperaturis pirobebSi moklexnovani sarevelebi aRmocendebian aCeCvidan 15-20 dRis Semdeg, mravalwlovani sarevelebis ylortebi ki 12-15 dReSi. swored am periods unda daukavSiroT niadagis moxvna.

zamTarSi xneuli rCeba beltovan mdgomareobaSi, kargad iJRinTeba wyliT da yinvebis zegavleniT belti iSleba.

niadagis Tesviswina damuSavebis amocanaa niadagis tenis SenarCuneba, sarevela mcenareebis mospoba da Teslis CaTesvisaTvis xelsayreli pirobebis Seqmna.

adre gazafxulze, niadagis fizikuri simwifis miRwevisas, tenis daxurvis mizniT tardeba mzralis gadafarcxva, xnulis gardigardmi mimarTulebiT.

saadreo sagazafxuli kulturebisaTvis Tesvamde tardeba niadagis kultivacia Tanmiyolebuli farcxiT.

farcxvis Semdeg tardeba Rrma kultivacia 10-12 sm siRrmeze, frTamoxsnili saoSebiT.

meore Tesviswina kultivacia tardeba Teslis CaTesvis siRmeze. tenian da gril gazafxulze, rodesac Seferxebulia sagviano sagazafxulo kulturebis Tesva da mindorze wamoizrdebian sarevelebi, mizanSewonilia mesame kultivaciis Catareba.

wvrilTeslian kulturebiT Tesvis SemTxvevaSi Tesviswina damuSavebaSi CarTulia niadagis motkepna.

saSemodgomo kulturebi iTeseba zafxulis bolos an Semodgomis dasawyisSi da mosavali aiReba Semdegi wlis zafxulSi.

saSemodgomo kulturebisaTvis gankuTvnili mindvrebi SeiZleba sam jgufad daiyos: 1) sufTa da kulisebiani aneuli; 2) moTesili da sideraluri aneuli da 3) araaneuliani winamorbedebi.

sufTa aneuli iseTi mindvrebia, romlebic mTeli savegetacio periodis ganmavlobaSi dauTesavia da mimdinareobs masze niadagis gafxviereba, sarevelebis mospobis mizniT. 

arCeven sufTa aneulis or saxes: Sav anu saSemodgomo aneuls da adreuls anu sagazafxulos.

Savi aneulis damuSaveba mzralad xvniT iwyeba, adre gazafxulze ki tenis SenarCunebis mizniT aneuli ifarcxeba.

adreuli aneulis damuSavebisas xvna tardeba adre gazafxulze.

arsebobs kulisebiani aneulic, romelic saSemodgomo kulturebisTvisaa gankuTvnili.

cneba Teslbrunvis Sesaxeb

agronomiul RonisZiebaTa Soris Teslbrunvas erT-erTi mniSvnelovani adgili uWiravs.

Teslbrunva ewodeba, mecnierulad dasabuTebul, sasoflo-sameurneo kulturebis morigeobas (aneulis CaTvliT) drosa da mindvrad ganwyobaSi.

swori Teslbrunva – es aris kulturaTa morigeoba drosa da sivrceSi, romelic dadgenilia klimatur-niadaguri da sameurneo pirobebis Sesabamisad.

dros, romlis ganmavlobaSi kultura an aneuli, dadgenili sqemis mixedviT, mimdevrobiT gaivlis yvela mindors, Teslbrunvis rotacia ewodeba, xolo rotaciis periodSi, nakveTebsa da wlebSi kulturaTa an aneulis ganlagebis gegmas, rotaciis cxrili.

sasoflo-sameurneo kulturaTa CamonaTvals maTi monacvleobis mixedviT, Teslbrunvis sqema ewodeba.

mecnierulad dasabuTebulma kulturaTa morigeobam daamtkica, rom is xels uwyobs mcenareTa mier sakvebi nivTierebebis ukeT gamoyenebas, niadagis fizikur-qimiuri Tvisebebebis gaumjobesebas, eroziasTan brZolas, mavneblebisa da daavadebebis gavrcelebis Semcirebas da sxva iseT faqtorebs, romlebic xels uwyoben niadagis nayofierebis gadidebas da mosavlianobis zrdas.

Teslbrunvis SemoRebamde saWiroa: meurneobis ZiriTadi mimarTulebis codna, meurneobis klimaturi da niadagur-hidrologiuri pirobebis Seswavla, saxnavi miwebis Seswavla da maTi kategoriebad dajgufeba.

Teslbrunvis SemoRebisaTvis meurneobis miwis farTobs yofen gansazRvruli raodenobis Tanabar nakveTebad, romlebzedac adgils iWers Teslbrunvis sqemiT gaTvaliswinebuli kulturebi.

dauSvaT, rom TeslbrunvaSi gaTvaliswinebulia kulturebi: samyura, saS. xorbali, kartofili, qeri, Svria. am SemTxvevaSi farTobs yofen 5 Tanabar nakveTad da TiToeul maTganze ganaTavseben TeslbrunviT gaTvaliswinebul kulturebs. 5 wlis Semdeg TiToeul dasaxelebuli kultura gaivlis xuTive nakveTs da me-6 wels ubrundeba sawyiss.

rotaciis cxrili

	rotaciis wlebi
	mindori

	
	I
	II
	III
	IV
	V

	1
	samyura
	xorbali
	kartofili
	qeri
	Svria

	2
	xorbali
	kartofili
	qeri
	Svria
	samyura

	3
	kartofili
	qeri
	Svria
	samyura
	xorbali

	4
	qeri
	Svria
	samyura
	xorbali
	kartofili

	5
	Svria
	samyura
	xorbali
	kartofili
	qeri


Sualeduri kulturebi

Sualeduri kulturebi ewodeba iseT mcenareebs, romlebic iTeseba (irgveba) da mosavals iZleva ZiriTadi kulturis daTesvamde an ZiriTadi mosavlis aRebis Semdeg. is saSualebas iZleva weliwadSi miviRoT 2 mosavali.

gamoyofen Sualeduri kulturebis Semdeg saxeebs: SeTesili, sanawverali da mozamTre.

SeTesili Sualeduri kultura iTeseba ZiriTadi kulturis safarqveS da misi mosavali aiReba imave wlis Semodgomaze.

sanawveralo iTeseba ZiriTadi kulturis mosavlis aRebis Semdeg da maTi mosavalic aiReba imave wels (simindi, sudanura, boloki).

mozamTre Sualeduri kultura iTeseba an safarqveS, an ZiriTadi kulturis mosavlis aRebis Semdeg da misi mosavali aiReba momdevno wels ZiriTadi kulturis daTesvamde (rafsi, barda, Svria).
Sualeduri kulturebi garda imisa, rom zrdian produqciis mosavals erTeul heqtar farTobidan, amdidreben niadags organuli nivTierebiT, amcireben niadagis dasarevlianebas. 
agroqimiis safuZvlebi
sasuqebi, rogorc sasoflo-sameurneo kulturaTa mosavlianobis gadidebis, produqciis xarisxis gaumjobesebis da niadagis nayofierebis amaRlebis erT-erTi ZiriTadi pirobaa.
sasuqis qveS igulisxmeba niadagSi Setanili yvela organuli da araorganuli warmoSobis nivTiereba, romlebic gavlenas axdenen niadagis fizikur, qimiur, fiziko-qimiur da biologiur Tvisebebze, aumjobeseben niadagis nayofierebasa da mcenaris zrda-ganviTarebis pirobebs, raTa miRebuli iqnas gaumjobesebuli xarisxis produqciis maRali da myari mosavali.

sasuqebis dayofa SeiZleba sxvadasxva principis safuZvelze, kerZod: 

a) sasuqebis miRebis an misi genezisis; 

b) qimiuri Sedgenilobis; 

g) niadagsa da mcenareze moqmedebis; 

d) sakvebi elementebis Semcvelobis da sasuqebis Senebis mixedviT.

miRebis wesis an misi genezisis mixedviT sasuqebi SeiZleba daiyos:

1. bunebriv anu sameurneo sasuqebad, romlebic miiRebian meurneobaSi anarCenebis saxiT anda specialurad Seqmnili sameurneo saSualebebiT. aseT sasuqebs ekuTvnis: nakeli, torfi, mwvane sasuqi, fekali, eqskrementi da sxv.

2. xelovnur sasuqebad, rogoricaa: 
I – sasuqebi miRebuli agromadnis damuSavebiT an dafqvis Sedegad. aseTebia: fosforitis fqvili, Ciles gvarjila, nedli kaliumis marili, Zvlis fqvili da sxv.

II – sasuqebi miRebuli agromadnebis qimiurad, qarxnuli gadamuSavebiT – superfosfati, precipitati, Termofosfati da sxv. 

III – sasuqebi miRebuli warmoebis anarCenebis gadamuSavebiT –L tomasis wida, gogirdmJavaamoniumi da sxv.

IV – sasuqebi miRebuli sinTezuri gziT: azotiani da rTuli sasuqebi, romlebic miiRebian sinTezuri amiakis monawileobiT.

V – baqteriuli sasuqebi – nitragini, azotogeni, fosfor-baqteriani da sxv.

qimiuri Semadgenlobis mixedviT sasuqebi SeiZleba daiyos:

1. organuli; 2. mineraluri; 3. organul-mineraluri da 4. baqteriuli. 

organulia: nakeli, torfi, frinvelis nakeli, fekali, mwvane sasuqi. agreTve soflis meurneobis sxva anarCenebi. maT ricxvs miekuTvneba `Sardovanac~, Tumca is qimiuri mrewvelobis produqtia.

mineraluri – azotovani, fosforovani da kaliumiani sasuqebi. agreTve kalciumis, magniumis, TabaSiris da mikroelementebis Semcveli sasuqebi.

organul-mineraluri sasuqebi SedarebiT naklebia. maT miekuTvneba gumatamoniumi, gumafosi, organo-mineraluri narevi da sxva.

baqteriulia – nitratebi, azotogeni, fosfor-baqterini da sxv.

niadagsa da mcenareze moqmedebis mixedviT arCeven: pirdapirmoqmed da arapirdapirmoqmed sasuqebs. 

pirdapirmoqmednia is sasuqebi, romlebic Seicaven mcenarisTvis saWiro sakveb nivTierebebs da Segvaqvs niadagSi mcenaris kvebisaTvis. aseTebia: azotovani, fosforovani, kaliumiani da sxv. sasuqebi.

arapirdapirmoqmednia isini, romlebic Segvaqvs niadagSi, niadagis Tvisebebis gaumjobesebis mizniT. aseTebia: kiri, TabaSiri, baqteriuli sasuqebi da sxv.

sasuqebi aris reaqciaze moqmedebis TvalsazrisiT iyofa or jgufad: 1. fiziologiurad mJave da 2. fiziologiurad tute sasuqebi.

fiziologiurad mJavea is sasuqebi, romlebidanac mcenare ufro energiulad iTvisebs kaTions, vidre anions, xolo darCenili anioni amJavebs niadagis aris reaqcias. aseTebia: gogirdmJava-amoniumi (NH4)2SO4 da amoniumis qlorid – NH4Cl da sxv.

fiziologiurad tute sasuqebidan mcenare ufro intensiurad iTvisebs anions, vidre kaTions, xolo dagrovili kaTioni iwvevs niadagis gatutianebas. aseTebia: natriumis gvarjila – NaNo3, kalciumis gvarjila – Ca(NO3)2 da sxv.

sakvebi elementebis Secvelobis mixedviT sasuqebi iyofa or jgufad: 1. calmxriv momqmedi da 2. mravalmxriv momqmedi.

calmxrivia isini, romlebic Seicaven mcenarisaTvis saWiro mxolod erT romelime elements – natriumis gvarjila, azotmJava amoniumi, kaliumis qloridi da sxv.

mravalmxriv momqmedia isini, romlebic Seicaven ramdenime sakveb nivTierebas, aseTebia amofosi NH4H2PO4, N – 11-13%  P2O5  – 30-49%, diamofosi (NH4)2HPO4 – 21%-N; 53% – P2O5, amofoska, kaliumis gvarjila KNO3 – N-13%   K2O – 46% da sxv. 
mravalmxriv momqmed sasuqebs Rebuloben rogorc qimiur-teqnologiuri, ise martivi sasuqebis SereviTac. pirvels ewodeba rTuli, xolo meores – Sereuli sasuqi.

azotovani sasuqebi

azots mcenaris zrda-ganviTarebis saqmeSi uaRresad didi mniSvneloba aqvs. is aucilebelia mcenaris cilovani nivTierebebis Sesaqmnelad. azotze modis cilovan nivTierebis wonis daaxloebiT 1/6 nawili. (16-18%).

niadagSi mineraluri formis azoti moipoveba rogorc daJanguli azotis – azotovani mJavis marilebis saxiT – NaNO3, KN3, Ca(NO3)2, aseve aRdgenili – amoniumis marilebis saxiT – NH4Cl, (NH4)2SO4, (NH4)2CO3 da sxv.

niadagSi arsebuli saerTo azotis daaxloebiT 99% organuli SenaerTebis formis azotze modis, xolo daaxloebiT 1% mineraluri formis SenaerTze.

niadagSi organuli nivTierebis daSlis da mineralizaciis Sedegad cilis azoti gadmodis amoniakis, nitratis da nitritis formis azotian SenaerTebSi.

niadagis organuli formis azotis amoniakSi gadasvlis – amonifikacia ewodeba.

niadagSi amoniakis nitratamde daJangvis process – nitrifikacia ewodeba. es procesi mimdinareobs aerobul pirobebSi – neitralur da sust mJave reaqciis pirobebSi 25-300C da 66% tenianobisas.  

niadagSi aseve adgili aqvs denitrafikaciis process, roca nitratul azotis aRdgena xdeba molekulur azotamde – N2-de. es procesi tute reaqciis niadagebSi SeiZleba moxdes. 

saerTo azotis raodenoba niadagSi 0,05-dan 0,5%-de meryeobs. 

soflis meurneobaSi azotian sasuqebad iyeneben: gvarjilebs, amoniumis marilebs da amiduri formis azotian SenaerTebs.

ZiriTadi samrewvelo mniSvnelobis azotiani sasuqebi miiReba qimiuri teqnologiis gziT.

samrewvelo azotovani mineraluri sasuqebis miRebisaTvis ZiriTadi produqtebia sinTezuri amoniaki da azotmJava.

maRali wnevisa 200 atmosf. da temperaturis 6500C pirobebSi, wyalbadisa da zotis urTierTmoqmedebiT miiReba amoniaki.

gavarvarebul naxSirSi wylis orTqlis CaberviT da katalizatoris daxmarebiT SesaZlebelia iaf fasiani wyalbadis miReba.

C+2H2O=CO2+2H2
naxSirorJangi advilad STainTqmeba wylisagan (didi wnevis pirobebSi) da am gziT is Sordeba wyalbads.

azotis misaRebad gamoiyeneba cxeli koqsiT savse meore generatori, romelSiac miewodeba haeri. wvis dros ixarjeba Jangbadi da generatoridan gamodis azotisa da naxSirorJangis narevi. 25 atmosfero wnevis dros naxSirorJangis STanTqavs wyali da rCeba azoti, romelic gawmendis Semdeg miewodeba gazholderSi, romelSiac wyalbadia moTavsebuli. narevis Sefardeba miyavT erTi samTan e.i. erTi azotis moculoba wyalbadis sam moculobasTan. narevi ikumSeba 200 atmosferomde da gadis kontaqtur RumelSi. katalizatoris gavleniT maTi narevis nawili iZleva amoniaks NH3.

sinTezuri amoniakis daJangviT Rebuloben azotis mJavas. qarxnis pirobebSi azotis mJavas Rebuloben sinTezuri amoniakisa da haeris Jangbadis gazTa narevis gatarebiT maRal temperaturaze gaxurebul katalizatorze.

swored amoniaki da azotmJavaa ZiriTadi procesebi samrewvelo mineraluri azotiani sasuqebis misaRebad.

maTi gamoyenebiT mzaddeba nitratuli formis azotis Semcveli sasuqebi: NaNO3, Ca(NO3)2, KNO3.

amoniumis azotis Semcveli sasuqebi: (NH4)2SO4; NH4Cl amoniumisa da nitratuli formis sasuqebi: NH4NO3; (NH4)2SO4 . NH4NO3 amiduri formis azotis Semcveli sasuqebi: CO(NH2)2; CaCN2.
aRniSnul sasuqebidan Cven ZiriTadad ganvixilavT imaT, romlebic dReisaTvis yvelaze popularulia. aseTebia: amoniumis gvarjila NH4NO3; Sardovana (karbonati) CO(NH2)2  da amoniumis sulfati (NH4)2SO4.

amoniumis gvarjila – NH4NO3  miiReba 50-60 procentiani azotis mJavas gaziseburi amoniakiT ganeitralebiT.

HNO3+NH3=NH4NO3
miRebul xsnars aorTqleben da Semdeg akristaleben. is TeTri kristaluri nivTierebaa. Seicavs 33-34% azots. xasiaTdeba maRali higroskopiulobiT, ris Sesamcirebladac mas uSveben granulis saxiT, romelic dafarulia amoniumis sulfatiT, an TabaSiriT, an fosforitis fqviliT. inaxeba wyalgaumtar parkebSi (tomrebSi). Seicavs rogorc amoniums – NH4, ise nitrats – NO3-s, romlebic advilad SeiTviseba mcenaris mier. niadagSi Setanili sasuqi advilad ixsneba niadagis tenSi da misi kaTioni NH4 STainTqmeba niadagis STanTqmis kompleqsis mier.

                                                                NH4
              Ca   + 2NH4NO3 →                  NH4  + Ca(NO3)2
             Ca                        C a
Senaxvisas saWiroa sifrTxilis dacva. dauSvebelia misi romelime mfeTqav nivTierebasTan axlos moTavseba, radgan mas axasiaTebs afeTqebis da ngrevis unari. dauSvebelia agreTve misi Sereva organul sasuqebTan torfTan, najasTan da naxerxTan TviTanTebisa da afeTqebis gamo.

amoniumis gvarjila saukeTeso azotiani sasuqia da gamoiyeneba yvela niadagze, yvela kulturis qveS.

Sardovana (karbamidi) – CO(NH2)2  azotiani sasuqis amiduri formaa. masSi azotis Semcveloba 46%-ia. misi warmoeba Semdegnairia. naxSirmJavaze amiakis moqmedebiT miiReba naxSirmJava amoniumi, romelsac aTavseben daxurul areSi da axureben, ris Sedegad is kargavs wyals da miiReba Sardovana:

(NH4)2CO3 – 2H2O = CO(NH2)2
is nemsiseburi kristaluri nivTierebaa. kargad ixsneba wyalSi. axasiaTebs dabali higroskopiuloba da mobnevis kargi unari. damtkicebulia Sardovanas azotis mcenaris mier uSualod SeTvisebis faqti. gamoiyeneba fesvgareSe gamokvebaSic 1%-iani xsnaris saxiT. misi gamoyeneba SeiZleba yvela niadagze, yvela kulturis qveS.

amoniumis sulfati – (NH4)2SO4 (gogirdmJava amoniumi) TeTri kristaluri fxvnilia. wyalSi kargad ixsneba. miiReba gogirdmJavas amoniakis ganeitralebiT.

H2SO4 + 2NH3 =  (NH4)2SO4
naklebad higroskopiuli sasuqia, ar ibelteba da kargi mobnevis unariT xasiaTdeba. fiziologiurad mJave sasuqia. masSi azotis Semcveloba 20-21%-ia.

fosforovani sasuqebi

mcenaris zrda-ganviTarebisaTvis fosfors iseve didi mniSvneloba aqvs, rogorc azots. 

fosfori monawileobas Rebulobs mcenarisaTvis metad mniSvnelovani organuli nivTierebis – rTuli cilebisa da naxSirwylebis – fitinis, saxarofosfatidis, fosfatidis da sxvaTa SeqmnaSi.

fosfors mcenare Seicavs mineralur da organul nivTierebebSi. mineraluri formiT is umetesad imyofeba kalciumis, natriumis da magniumis orTofosformJava marilebis saxiT, magram isini mcirea. ufro mniSvnelovania organul SenaerTebSi myofi fosfori, romelTa Soris pirvel adgilzea nukleinis mJava, romelSiac fosforis Semcveloba 8,75% (an 20,1% P2O5). is maRalmolekuluri nivTierebaa, romelic monawileobas iRebs iseT mniSvnelovan sasicocxlo procesSi, rogoricaa cilis sinTezi, zrda da gamravleba, STamomavlobis Tvisebebis gadacema. fosforovan SenaerTebidan mTavari roli ekuTvnis adenozintri-fosforovan mJavas (atf). saxeldobr, is iTvleba mTavar gadamtanad im energiisa, romelic Tavisufldeba ujredSi organul SenaerTis gaxleCis Sedegad. atf, rogorc energiis gadamtani, monawileobs cilis, cximis, saxameblis, saxarozis, asparaqinisa da glutaminis biosinTezSi. atf-is gareSe ar iwarmoebs fotosinTezis, sunTqvisa da aseve mraval SenaerTis gardaqmnis procesi mcenareSi.

amrigad fosfori uSualod monawileobs mcenaris sasicocxlo procesebSi da misi fosforiT kvebis uzrunvelyofa maRal doneze, erT-erTi mniSvnelovani pirobaa maRali mosavlis misaRebad.

mcenare fosfors niadagidan ZiriTadad orTofosforis mJavas marilebis saxiT iTvisebs.

 niadagSi fosfori moipoveba organuli da mineraluri SenaerTebis saxiT. niadagSi saerTo fosforis raodenoba 0,01%-dan 0,2%-mde meryeobs.

niadagSi arsebuli fosfori xsnadobasa da mcenaris mier SeTvisebis mixedviT SeiZleba 3 jgufad daiyos:

1. wyalxsnadi fosfori, romelic mcenaris mier kargad SeiTviseba: aseTebia kaliumis, natriumis da amoniumis yvela fosfati. amave jgufs ekuTvnis kalciumis da magniumis erTCanacvlebuli fosfatebi – Ca(H2PO4)2 da Mg(H2PO4)2.
2. adviladxsnadi fosfori, romlebic wyalSi ar ixsnebian, magram ixsneba mineraluri da organul mJavaTa susti koncentraciis xsnarebSi. es formebic mcenaris mier advilad SeiTviseba. maT miekuTvneba orCanacvlebuli kalciumisa da magniumis marilebi – CaHPO4 da MgHPO4.

3. Zneladxsnadi da mcenarisaTvis ZneladSesaTvisebeli fosfori, romelTac miekuTvneba samCanacvlebuli kalciumisa da magniumis fosfati Ca(PO4)2 da Mg(PO4)2.
niadagSi arsebuli organuli formis fosfati, mcenaris mier gamoiyeneba mxolod misi mineralizaciis Semdeg.

niadagis fosforiT gamdidrebis da mcenaris fosforiT kvebis pirobebis gaumjobesebis mxolod erTi gza arsebobs. es aris fosforovani sasuqebis gamoyeneba.

fosforiani sasuqebis warmoebis ZiriTad nedleuls apatitebi da fosforitebi warmoadgens.

apatitSi fosfori warmodgenilia 3Ca3(PO4)2 . CaF2 an 3Ca3(PO4)2 . CaCl2 saxiT. is magmatur (amonanTxevi) warmoSobisaa da Zalze dakristalebuli.

sufTa ftorapatiti Seicavs 42,5% P2O5-s, magram qanSi mas axlavs fosforis araSemcveli minerali nefelini, romelic amcirebs mis xarixss.

apatitisa da nefelinis gancalkeveba warmoebs flotaciis gziT. wvrilad daqucmacebul apatit-nefelinis qans kargad aureven wyalSi. wylis buStulebTan erTad Tavs iyris apatiti, qafis saxiT, nefelini ki iZireba wyalSi. amrigad Rebuloben apatitis koncentrats, romelic 39-40%  P2O5 Seicavs.

apatitis koncentrati iTvleba fosforiani sasuqebis warmoebis ZiriTad nedleulad.

apatitisgan gansxvavebiT fosforitebi warmoadgenen danaleq qans. masSi fosfori samkalciumiani fosfotis – CaPO4-is saxiTaa warmodgenili. 

maRalprocentiani fosforitebi, romlebic aranakleb 32-38%  P2O5-s Seicaveb, gamoiyeneba superfosfatis warmoebisaTvis, xolo dabal-procentiani – fosforitis fqvilis dasamzadeblad.

saqarTveloSi fosforitis sabadoebi aRmoCenili iqna cageris raionsa da quTaisis raionis sof. godoganSi.

fosforitis fqvili. fosforitis fqvilis misaRebad fosforitebs asufTaveben gareSe uxeSi minarevisagan (Tixa, qviSa da sxv.), amtvreven 1-3 sm diametris nawilakebad da fqvaven specialur wisqvilze.

fosforitis fqvilidan fosforis gamoyeneba damokidebulia:

1. mcenaris biologiur Tvisebebze;

2. niadagis Tvisebebze;

3. Tanamgzavr sasuqze;

4. fosforitebis bunebasa da dafqvis xarisxze.

1. fosforitis fqvilisagan fosfors iTvisebs: xanWkola, wiwibura, barda da mdogvi. ver iTvisebs: xorbali, qeri, Svria, Wvavi, samyura da ionja.

2. fosforitis fqvili efeqts iZleva mJave ewer da wiTelmiwa niadagebze, torfnar niadagebze, rux da gamotutvil Savmiwebze. niadagSi arsebuli aqtualuri mJavianoba, warmodgenili naxSirmjavas saxiT, moqmedebs fosforiti fqvilis samkalciumian fosfatze, ris Sedegadac warmoiSveba orCanacvlebuli kalciumis fosfati da kalciumis bikarbonati.

Ca3(PO4)2 + 2H2CO3 = 2CaHPO4 + Ca(HCO3)2
3. fosforitis fqvilTan erTad fiziologiurad mJave sasuqis Setana iwvevs fosforitis fqvilis efeqtianobas.

4. rac ufro wvriladaa dafqvili fosforiti, miT metia misi xsnadoba. mJave niadagebSi, radgan izrdeba fqvilis Sexebis zedapiri. standartis mixedviT fosforitis fqvilis 80% unda gadiodes 0,17 mm diametris sacerSi.

P2O5-is Semcvelobis mixedviT dReisaTvis gamoiyeneba 19-dan 25% Semcvelobis fosforitis fqvili.

martivi superfosfati – Ca(H2PO4)2 . H2O - P2O5 – 16-20%.

superfosfati Tavis SemadgenlobaSi Seicavs ZiriTadad wyalxsnad – erTCanacvlebul kalciumis fosfats. nawilobriv igi Seicavs  orCanacvlebul kalciumis fosfats – CaHPO4 . H2O da Tavisufal mJavas H3PO4. 

superfosfati miiReba fosforitis fqvilis an apatitis da gogirdmJavas urTierTSereviT. (1 t fosforitis fqvilSi ureven 1 t 61-67% gogirdmJavas).

H3PO4 + 2H2SO4 + SH2O = Ca(H2PO4)2 . H2O + 2CaSO4 . 2 H2O

superfosfati nacrisferi sasuqia, gogirdmJavas damaxasiaTebeli suniT. qimiurad mJavea. xasiaTdeba SedarebiT maRali higroskopiulobiT. tenian pirobebSi izileba.

mcenaris mier superfosfatis P2O5-is gamoyenebis koeficienti 15-30%-s ar aRemateba. niadagSi sasuqi SeaqvT Rrmad, mcenaris fesvTa sistemis moqmedebis areSi.

superfosfati karg Sedegs iZleva neitralur da tute reaqciis niadagebze.

amJamad mzaddeba marcvlisebri superfosfati, romelSic fosforis Semcveloba –  P2O5 – 20-25%-ia.   

marcvlisebri superfosfati ar mtveriandeba, nakleb higro-skopiulia, ar ibelteba da misi Setana niadagSi gaadvilebulia. niadagSi, Setanisas masSi iqmneba sasuqis patara kerebi da niadagis mier misi fosformJavas SeboWva mcirdeba. 

ormagi superfosfati – Ca(H2PO4)2 . H2O.   (P2O5 –40%). koncentrirebuli fosforiani sasuqia, fosforis Semcveloba masSi 40%-ze metia. miiReba fosforitisa da apatitis gadamuSavebis Sedegad. masSi fosfori wyalxsnadi erTCanacvlebuli kalciumis fosfatis saxiTaa. ormag superfosfatSi TabaSiris  CaSO4 . 2H2O  Semcveloba TiTqmis araa.

precipitati – CaHPO4 .  2H2O.   (P2O5 – 27-35%). koncentrirebuli fosforiani sasuqia, miiReba fosforis mJavaze kiris moqmedebiT. masSi fosforis mJava moipoveba orCanacvlebuli kalciumis fosfatis saxiT. wyalSi ar ixsneba. advilad ixsneba organul da mineralur mJaveebis sust xsnarSi.

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

precipitatSi P2O5-is Semcveloba 27-dan 35%-mdea. es kargi Tvisebebis mqone sasuqia. misi Sereva SeiZleba azotian da kalumian sasuqebTan.

Tomasis wida –  4CaO .  P2O5    an   Ca4P2O9   (P2O5 – 11-23%). miiReba rogorc Tanaproduqti fosforis Semcvel Tujis foladad da rkinad gadamuSavebisas. Tujis gamodnobisas nazavSi SeyavT kiri (CaO), romelic did temperaturaze (1800-20000C) warmoSobil P2O5-s kravs da warmoqmnis kalciumis fosfatebs. es ukanaskneli sxva SenaerTebTan erTad warmoSobs widas. masSi P2O5-is Semcveloba meryeobs 11,45-dan 23%-mde. Tomasis wida efeqturia wiTelmiwa niadagebze.

Termofosfati – Na2O . (CaO)3 . P2O5 . CaO . SiO2.    (P2O5 – 19-30%). miiReba fosforitis an apatitis SelRobiT tute marilebTan (soda – Na2CO3, potasiumi – K2CO3).

warmoebis upiratesoba imaSia, rom gamoiyeneba dabalprocentiani fosforitebi da ar ixarjeba deficituri gogirdmJava.

 Ca3(PO4)2 + Na2CO3  ( Ca3Na2P2O5 + CO2
masSi Semavali fosfori ixsneba limonis mJavaSi, wyalSi ar ixsneba.

vivianiti – Fe3(PO4)2 . 8H2O. (P2O5 – 28%). soflis meurneobaSi, rogorc adgilobrivi fosforiani sasuqi, SeiZleba gamoyenebuli iqnas torfi, romelic Seicavs vivianits. is ufro xSirad gvxvdeba dablobis torfian WaobebSi. 

vivianiti TeTri – moruxo nivTierebaa. niadagidan amoRebis Semdeg haerze lurj fers Rebulobs. gaSrobis Semdeg moruxo mtredisferia, didi xnis Senaxvisas – mura-moyviTalo, gaSrobis Semdeg iSleba da dafqvas ar saWiroebs, efeqturia silnar niadagebze.

kaliumiani sasuqebi

kaliumis roli aseve didia mcenaris zrda-ganviTarebis saqmeSi. is xels uwyobs mcenareSi naxSirwylebis sinTezs. kaliumi niadagSi, SedarebiT azotTan da fosforTan, ufro meti raodenobiT moipoveba. misi raodenoba 1-3%-mde aRwevs. kaliumis Semcveloba niadagSi, gansxvavebiT fosforisgan, qveda  fenebSi matulobs. 

damtkicebulia, rom rac ufro metia niadagSi Tixis Semcveloba, miT ufro metia kaliumi da piriqiT, silnari niadagebSi kaliumis Semcveloba naklebia.

niadagSi arsebul kaliumi xsnadobisa da SeTvisebis mixedviT ZiriTadad 4 jgufad iyofa:

1. wyalxsnadi (mcenarisaTvis kargad SesaTvisebeli);

2. STanTqmuli (mcenarisaTvis SesaTvisebeli);

3. Zneladsxnadi (mcenarisaTvis Znelad SesaTvisebeli);

4. uxsnadi (mcenarisaTvis SeuTvisebeli).

wyalxsnadi kaliumi niadagSi mcire raodenobiTaa, mcenare Tavis zrda-ganviTarebisaTvis ZiriTadad niadagis STanTqmul kaliums iTvisebs, romelic gadmodis niadagis xsnarSi, sxva kaTionebis Setanis Sedegad.

kaliumian sasuqebad gamoiyeneba bunebriv pirobebSi gavrcelebuli kaliumis nedli marilebi da maTi gadamuSavebis produqtebi. agreTve nacari, romelic erT-erT saukeTeso adgilobriv sasuqad iTvleba.

kaliumis marilebidan aRsaniSnavia: karnaliti – (KCl . MgCl2 . 6H2O)  13% K2O, silviniti – (KCl . NaCl)   15%K2O, kainiti –  (KCl . NaCl)  12-14% K2O da poligaliti – (K2SO4 . MgSO4 . 2H2O)   10-15% K2O.
kaliumiani sasuqebi:  

qlorkaliumi (KCl) miiReba silvinitis gadamuSavebis Sedegad. amisaTvis silvinits xsnian cxel wyalSi. maZRari xsnaris gacivebisas qlorkaliumi gamokristaldeba, xolo qlornatriumi xsnarSi darCeba, radgan gacivebisas misi xsnadoba ar icvleba. amrigad miRebuli sasuqi Seicavs 50-60% K2O-s. qlorkaliumi TeTri feris koncentrirebuli sasuqia da amasTan transportabeluric. gamoiyeneba TiTqmis yvela kulturisaTvis. kartofilis, Tambaqos, vazis da sxva qlorisadmi mgrZnobiare kulturebisaTvis, igi Setanili unda iqnas SemodgomiT an adre gazafxulze, raTa naleqebis zemoqmedebiT qlori Cairecxos qveda fenebSi.

qlorkaliumi fiziologiurad mJave sasuqia, amitom mJave niadagebze misi gamoyeneba unda moxdes fiziologiurad tute sasuqebTan an fosforitis fqvilTan erTad.

30-40%-iani kaliumis marili miiReba qlorkaliumis silvinitTan SereviT. garegnulad Wreli TeTri-mowiTalo-movardisfro-lurji kristalebiT. Seicavs didi raodenobiT qlorsa da natriums. fiziologiurad mJave sasuqia. higroskopiulia da Setanis win saWiroa misi dafSvna-daqucmaceba.

kaliumis sulfati (K2SO4) – saukeTeso kaliumiani sasuqia. misi miReba warmoebs qlorkaliumze gogirdmJavas moqmedebiT.

2KCl + H2SO4 = K2SO4 + 2 HCl

marilmJavis miReba warmoebaSi uxerxulobas qmnis, amitom mimarTaven mis Termul aRdgenas.

2KSO4 . 2MgSO4 + C = K2SO4 + 2 MgO + 2SO2 + CO2
Semdeg kaliumis sulfati scildeba magniumis Jangis naleqs wylis 1000C-ze gacxelebiT. kaliumis sulfati Seicavs 40-53% K2O-s. naklebad higroskopiulia, kargi fizikuri Tvisebebis mqone da fiziologiurad mJave. iyeneben qlorisadmi mgrZnobiare kulturebisaTvis.

nacari (K2CO3). kaliumis Semcveloba nacarSi damokidebulia damwvar mcenareze da meryeobs 4-5%-dan 36%-mdec. K

garda kaliumisa nacarSi moipoveba fosfori (2-7%) da kaliumi (5-40%). nacari tute reaqciisaa. gamoiyeneba yvela kulturis qveS da ha-ze SeaqvT 3-5 c raodenobiT.

rTuli sasuqebi

rTuls ekuTvnis yvela is sasuqi, romelic Seicavs mcenarisaTvis saWiro erTze met sakveb elements. isini miiReba qimiuri (sinTezuri) gziT an martivi sasuqebis ubralo SereviT. 

rTuli sasuqebi or jgufad iyofa:

1. sasuqebi, romlebic Seicaven or komponents. aseT sasuqebs ormags uwodeben.

2. sasuqebi, romlebic Seicaven samive komponents, azots, fosfors, kaliums. maT sammags uwodeben.

ormagi rTuli sasuqebia: amofosi, nitrofosi, diamofosi da sxv., romlebic Seicaven azotsa da fosfors. kaliumis gvarjila, romelic Seicavs kaliumsa da azots da kalifosfati, romelic Seicavs kaliumsa da fosfors Sereuli saxiT.

sammagi rTuli sasuqebia: nitrofoska, amofoska, Sardovana kalifosfati, romelic Seicavs azots, fosforsa da kaliums.

amofosi. miiReba fosforis mJavas amoniakiT ganeitralebis gziT. ganeitralebis xarisxis Sesabamisad miiReba erTamoniumiani fosfati (NH4H2PO4) da oramoniaumiani fosfati – diamofosi (NH4)2HPO4. amofosSi – azotis Semcveloba 11-12%-ia, xolo fosforisa 60%-mde. diamofosSi Sesabamisad – azoti 20-21%, fosfori – 51-53%.

garda fosforis maRali Semcvelobisa amofosi da diamofosi xasiaTdebian dabali higroskopiulobiT da bnevadobiT.

amofoska – miiReba gogirdmJava amoniumis, amofosis da kaliqlorisgan. 

mikrosasuqebi

mikrosasuqebia iseTi sasuqebi, romlebic Seicaven mcenarisaTvis Zlier mcire (mikroskopiuli) raodenobiT saWiro sakveb elementebs anu mikroelementebs – bors, manganums, spilenZs, TuTias, kobalts, molibdens da sxv.

boriani sasuqebia: boris mJava (H3BO3), Seicavs 17,5% bors; boraqsi – (Na2B4O7 . 10 H2O) – Seicavs 13,3% bors.

manganumian sasuqebad umTavresad gamoiyeneba WiaTuris Savi qvis Slami, romelic saSualod Seicavs 18%-mde manganums 16-20 kg/ha.

spilenZian sasuqad iyeneben Sabiabans (CuSO4 . 5 H2O)  – Seicavs 25,5% spilenZs.

molibdenian sasuqad – molibdenmJava amoniums (NH4)2MoO4 – Seicavs 50% Mo.
organuli sasuqebi

organuli sasuqebia iseTi sasuqebi, romlebSiac mcenarisaTvis saWiro sakvebi nivTierebebi organul naerTebis saxiTaa warmodgenili. isini aumjobeseben niadagis fizikur Tvisebebs, amdidreben niadags mcenarisaTvis saWiro sakvebi nivTierebebiT da xels uwyoben biologiuri Tvisebebis gaumjobesebas. 

rogorc avRniSneT organuli sasuqebis jgufs ekuTvnis: nakeli, wunwuxi, torfi, fekali, mwvane sasuqebi (siderati) da sxv.

nakeli ZiriTadi organuli sasuqia. is warmoadgens cxovelis magar da Txevad gamonayofTa narevs safenTan, romelsac ganucdia nawilobriv lpoba.

msxvili rqosani pirutyvi saSualod dRe-RameSi gamoyofs 20-30 kg magar da 10-16 l Sards.

cxeni – 15-20 kg magar da 4-5 l Sards.

cxvari – 1,5-2,5 kg magar da 0,6-1 l Sards.

Rori – 1,2-2,2 kg magar da 2,4-4,5 Sards.

1 t nakeli saSualod Seicavs 5,0 kg azots, 2,5 P2O5 da ^6,0 kg K2O-s.

mindvris kulturebis dajgufeba

	miRebuli produqciis gamoyenebis mixedviT
	bioqimiuri Tvisebebis mixedviT
	kulturebis dasaxeleba

	1. marcvleuli kultu-rebi
	1. samarcvle pureuli (I jgufis pureuli)
	xorbali, qeri, Wvavi, Svria

	
	2. saburRule pureuli (II jgufis pureuli)
	simindi, fetvi, Romi, wiwibura, sorgo, brinji

	
	3. samarcvle parkosne-bi
	lobio, soia, barda, cercvi, muxudo, ospi, ugrexeli, araxisi, xaWkola

	2. teqnikuri kulturebi
	1. zeTovnebi: 
a. cximzeTovanebi
b. eTerzeTovanebi
	mzesumzira, abusalTi-ni, mdogvi, rafsi
gerani, rehani, pitna, anisuli, qinZi

	
	2. sarTavebi:
a. Teslis boWkoiani
b. dafnis boWkoiani
	Bamba

seli, kanafi, kenafi, juTi

	
	3. Zirxvenebi:
a. Zirnayofebi
b. tuberianebi
	Saqris Warxali, sakvebi Warxali, Talgamura, stafilo, Talgami
kartofili, miwavaSla, batati

	
	4. narkotikuli
	Tambaqo, weko

	3. sakvebi kulturebi
	1. marcvlovani parko-sani balaxebi
	ionja, samyura, espar-ceti, kurdRlis frCxila, ZiZo

	
	2. mravalwlovani marcvlovani balaxebi
	koindari, kapueta, timoTela, saTiTura, Svriela, mdelos wivana, ufesuri Wanga

	
	3. erTwlovani parkosani balaxebi
	cercvela, Sabdari, Citisfexa

	
	4. erTwlovani marcv-lovani balaxebi
	sudanura, moxari, qvrima, erTwlovani kondari, afrikuli fetvi

	
	5. sakvebi baRCeuli kulturebi
	sakvebi sazamTro, sakvebi nesvi, gogra, yabayi, sakvebi kombos-to


marcvleuli kulturebi

pureuli kulturebi. pureuli kulturebi ekuTvnian geografiulad yvelaze farTod gavrcelebul, msoflio warmoebis TvalsazrisiT, yvelaze didi mniSvnelobis mcenareTa jgufs. msoflioSi mTeli naTesi farTobis 50%-ze meti marcvleul kulturebs uWiravT. pureulis marcvlisagan damzadebuli produqtiT ikvebeba mTeli mosaxleoba. is adamianis yoveldRiur aucilebel sazrdos warmoadgens.

biologiuri Taviseburebebis mixedviT TavTaviani pureuli kulturebi iyofa or jgufad: saSemodgomo da sagazafxulo. saSemodgomo formebi iTeseba SemodgomiT da mosavali aiReba gadazamTrebis Semdeg, momdevno wels, xolo sagazafxuloebi iTeseba gazafxulze da mosavals iZleva imave wels. saSemodgomo pureulebs miekuTvneba: saSemodgomo xorbali, saSemodgomo qeri, saSemodgomo Wvavi. sagazafxuloa: xorbali, sagazafxulo qeri, sagazafxulo Wvavi da Svria.

saSemodgomo xorbali. xorblis marcvlis msoflio warmoebaSi saSemodgomo xorblis xvedriTi wili gacilebiT metia, vidre misi sagazafxulo formisa. saSemodgomo xorblis mosavlianoba ufro myari da saimedoa, xolo marcvlisagan miRebuli produqciis xarisxi  ukeTesia. saqarTveloSi xorblis kultura ZiriTadad warmodgenilia mis aRmosavleT nawilSi.

saqarTveloSi amJamad ZiriTadad daraionebulia saSemodgomo xorblis jiSebi: bezostaia, kavkazi, adgilobrivi TeTri da wiTeli dolis puri da Savfxa.

saSemodgomo xorbali grZeli dRis xorbalia, aRmoceneba iwyeba 3-40 siTbos pirobebSi. siTbosadmi nakleb momTxovnia. aRmoceneba da bartyoba normalurad mimdinareobs 12-150 siTbos pirobebSi, kargad itans zamTris yinvebs (-200-250), sakmaod gvalvagamZlea. iTeseba yinvebis dawyebamde 40-50 dRiT adre. Tesvis normiT 5-6 ml marcvali heqtarze, anu 180-200 kg marcvali. amJamad farTodaa gavrcelebuli xorblis jvare-dinad da viwro mwkrivebad Tesva. jvaredinad Tesvisas mwkrivs Soris manZili 15 sm-ia, xolo viwro mwkrivebi – 7,5 sm. CaTesvis siRrme 5-6 sm. mosavlis aReba warmoebs ori wesiT: pirdapir kombainiT da or fazaT. jer iWreba naTesi samkali manqaniT, Rvareulebad da SeSrobis Semdeg iReba da ileweba kombainiT. mosavals iReben marcvlis sruli simwifis fazaSi.

saSemodgomo Wvavi. saSemodgomo Wvavi metad mniSvnelovani sasursaTo kulturaa. xasiaTdeba maRali kaloriulobiT da A, B da E vitaminebis SemcvelobiT. Wvavi sarevelebTan mebrZoli kulturaa. igi swrafi zrdisa da Zlieri bartyobis meSveobiT axSobs sarevelebs. misi gavrcelebis raionebi: dmanisi, walka, TeTri wyaro da sxva. Tesli gaRvivebas iwyebs 1-20 siTbos pirobebSi, ganviTarebis optimaluri temperaturaa 20-220. savegetacio periodi 260-270 dRe. gvalvagaZlea. Tesvis norma 6-7 ml marcvali, anu 180-200 kg. CaTesvis siRrme 4-5 sm. Wvavi xasiaTdeba marcvlis Zlieri cvenadobiT. amitom mosavlis aRebas awarmoeben marcvlis cvlisebr simwifeSi, or fazad.

saSemodgomo qeri. naklebad zamTargamZlea, gamoirCeva didi gvalvagamZleobiT. savegetacio periodi 80-110 dRe. Tesvis norma 4,5-5 ml marcvali heqtarze. anu 180-200 kg. CaTesvis siRrme 4-5 sm mosavlis aiReba marcvlis cvilisebr simwifis bolos, an srul simwifeSi.

sagazafxulo TavTaviani kulturebi

miekuTvneba: Svria, qeri, sorgo, simindi. maTi savegetacio periodi ufro moklea, 90-120 dRe. magram Semodian ufro gvian da sareveldebian.

Svria marcvleuli safuraJe kulturaa. marcvali saukeTeso saWmelia cxenisTvis, xolo dafqvili – saqonlisTvis. mcenare warmoadgens SesaniSnav mwvane sakvebs. Tesli aRmocendeba 3-40 siTbos pirobebSi. itans 3-40 yinvas. savegetacio periodi 90-110 dRe. cudad itans maRal temperaturas.  tenis moyvarulia, kargad modis yvela niadagebze. Teslis norma 6-7 ml. marcvali ha-ze anu 200-250 kg. warmatebiT Cagravs sarevelebs. mosavals iReben marcvlis srul simwifeSi. mosavlianoba 25-30 t heqtarze.

simindi gamoirCeva maRali mosavlianobiT da saukeTeso kvebiTi RirebulebiT. simindis marcvlisagan mzaddeba: fqvili, RerRili, fanteli, konservi, saxamebeli, badagi, Saqari, ludi, zeTi, spirti da sxva.

marcvali Seicavs 1,3 sakveb erTeuls, 10%-mde cilas, 60%-mde saxamebels da 4%-ze met zets. simindi erTwlovani marcvlovani mcenarea, funja fesviT. axalgazrda Rero 50%-mde Saqars Seicavs. marcvali aRmocenebas iwyebs 8-100 siTbos pirobebSi, Tesvidan 8-12 dRis Semdeg. savegetacio periodi 90-200 dRemde, jiSebis mixedviT. ganarCeven simindis ZiriTad saxeebs: kaJa, kbila, saxamebliani, Saqriani, buStara. dasaTesad iyeneben taros Suanawilis marcvlebs. taroebs fSvnian Tesvamde 7 dRiT adre. simindi iTeseba niadagis 10-120C gaTbobisas. Tesva warmoebs farTmwkrivad 70X35. es niSnavs: 70 aris mwkrivebis Soris manZili, 35 mcenareebs Soris manZili. Tesvis norma 12-dan 25 kg-mde heqtarze, CaTesvis siRrme 6-8 sm. marcvlis aReba warmoebs mis srul simwifeSi. marcvlis mosavali saSualod heqtarze Seadgens 40-60 c.

sorgos marcvali yuaTianobiT uTanabrdeba pureulis marcvals. is mohyavT aramarto samarcvlod, aramed mwvane sakvebadac. marcvlis mosavali heqtarze 20 c. Tivis mosavali 40 c, xolo mwvane masisa 300 c ha-ze. gvalvagamZleobisa da mosavlianobis gamo Zlier perspeqtiuli kulturaa. marcvali Seicavs 15% proteins, 65-75% saxamebels, 4,5% zeTs. sorgos saxesxvaobebidan gamoyofen sam jgufs: samarcvle, saSaqre da sacocxe. Tesvas awarmoeben: mwvane sakvebis miRebisTvis 20-30 kg heqtarze, xolo marcvlisTvis – 10-15 kg ha-ze. CaTesvis siRrme 3-5 sm, marcvali aiReba sruli simwifis fazaSi. Tivad da sakvebad – aRerebisas qoCoCis amoRebis fazaSi, xolo sasilosed – marcvlis cvilisebr simwifeSi.

samarcvle parkosani kulturebi

maT miekuTvneba: barda, soia, ospi, lobio, culispira, muxudo, xanWkola, sakvebi cercvi da sxva. am kulturebis marcvali gamoirCeva didi cilianobiT – 25-30%. masSi naxSirwylebis raodenoba 50%-a, xolo zogierTi maTgani didi raodenobiT Seicavs cxims. samarcvle parkosani kulturebidan mzaddeba saukeTeso silosi, senaJi, mwvane sakvebi, Tiva da sxva. marcvlisgan mzaddeba maRalcilovani koncentrirebuli sakvebi. es kulturebi Zvirfasia agroteqnikuri TvalsazrisiTac. isini fesvebze arsebuli koJris baqteriebis meSveobiT amdidreben niadags azotiT, romlis raodenoba 100-150 kg-s Seadgens ha-ze.

barda ZiriTadi samarcvle parkosani kulturaa, moyavT sasursaTo mizniT. iyeneben sakonservo mrewvelobaSic. misi marcvali Seicavs 22-34% cilas, 22-28% saxamebels. heqtarze iReben 20-30 c marcvals. arsebobs misi ori saxeobaa: saTesi barda da mindvris barda anu xanduri. siTbosadmi moTxovni araa. savegetacio periodi 65-110 dRe Tesvis norma milioni marcvali heqtarze, anu 2,5-3 c. CaTesvis siRrme 4-6 sm. marcvlis araerTdrouli momwifebis da cvenadobis gamo mosavals iReben qveda or iarusze parkebis momwifebisa da gamagrebis fazaSi. ukeTesia mosavlis aReba gayofis wesiT.

soia Zlieri samarcvle parkosani kulturaa. misi Teslidan, romelic mdidaria ciliT (34-35%) da zeTiT (25%), amzadeben yvelaze mravalferovan kvebis produqtebs: rZe, yveli, zeTi, konservi. amasTanave saSaqarlamo nawarms. soia moyavT mwvane sakvebis miznisTvisac, sasilosed, Tivad. soias narCenebisgan mzaddeba koptoni da Sroti. soias marcvlis saheqtaro mosavlianoba 20-22 c-ia. is erTwlovani mcenarea, siTbos moyvaruli, savegetacio periodi 100-200 dRe, itans -2-30 yinvas. iTeseba 10-150C gamTbar niadagSi. 5 sm siRrmeze mosavals iReben parkebis gamuqebisa da foTlebis Camocvenis Semdeg.

ospis marcvali Seicavs 25-35% cilas, iyeneben saWmelad moxarSuli, dakonservebuli da fqvilis saxiT. iyofa or jgufad: msxvilmarcvlovani anu TefSiseburi da wvrilmarcvlovani. msxvil-marcvlovani ospi gamoiyeneba sasursaTo mizniT, wvrilmarcvlovani – sakvebad. savegetacio periodi 65-100 dRe. iTeseba adre gazafxulze. Tesvis norma wvrilmarcvlovanebisTvis 70-80 kg. msxvilmarcvlova-nebisTvis 100-120 kg. CaTesvis siRrme 3-5 sm mosavali aiReba parkebis gamuqebis fazaSi da masSi Teslis gamagrebis dros, dilis saaTebSi.

culispira. warmoebaSi Setanilia saTesi culispira. Seicavs 25-30% cilas. iyeneben saWmelad. namja gamoirCeva maRali monelebadobiT. Seicavs 18% proteins. ar Camouvardeba ionjas. marcvlis mosavlianoba 15-30 c ha-ze. xolo mwvane masis – 250-300 c heqtarze. savegetacio periodi 60-120 dRe. gvalvis amtania. iTeseba farTomwkrivad. Tesvis norma – 150-175 kg heqtarze. CaTesvis siRrme – 4-5 sm. mosavals iReben 60-80% parkebis Semosvlisas. xolo mwvane sakvebad an Tivad, parkebis Camoyalibebis periodSi.  

sakvebi xanWkola miekuTvneba parkosanTa ojaxs. erTwlovania, gamoirCeva azotis fiqsaciis gansakuTrebuli unariT. (200 kg heqtarze). ZiriTadad gamoiyeneba mwvane sasuqad. marcvali Seicavs 35% cilas, xolo mwvane masa 15%. saWmeli mizniT gamoiyeneba ualkoloido xanWkola anu yviTeli xanWkola, romlis Tesli 40%-mde proteins Seicavs. marcvlis mosavlianoba 14-15 c heqtarze, mwvane masis 300-400 c heqtarze. savegetacio periodi 120-150 dRe. kargad itans niadagis gadidebul mJavianobas. iTeseba farTo mwkrivad 60 sm daSorebiT. Tesvis norma 100-120 kg heqtarze, CaTesvis siRrme 3-4 sm. mosavali aiReba parkebis 50-60% gamuqebis dros, radganac parkebi momwifebisas skdeba. sasilosed mas iReben marcvlis rZisebr simwifeSi.

teqnikuri kulurebi

teqnikuri kulturebis jgufSi gaerTianebulia botanikurad sxvadasxva saxisa da gvaris mcenareebi. ase magaliTad, zeTovani kulturebi: mzesumzira, abusalaTini, mdogvi, rafsi, yayaCo da sxva. mdidaria cximis SemcvelobiT da maTi gadamuSavebis Sedegad miiReba zeTi sasursaTod da teqnikuri gamoyenebisaTvis; eTerzeTovani kulturebi: gerani, rehani, qinZi, pitna da sxva mdidaria aqroladi aromatuli nivTierebebiT da farTod gamoiyeneba saparfiumero da kulinariul mrewvelobebSi; Saqriani da saxamebliani kulturebi: Saqris Warxali, vardkaWaWa (cikori), Saqris lerwami, kartofili, miwavaSla da sxva, romlis gadamuSavebiT miiReba Saqari, saxamebeli, spirti, romelic gamoiyeneba kvebis mrewvelobasa da saxalxo mkurnalobis sxva dargebSi.

aseve teqnikur kulturebSi Sedis sarTavi kulturebi: bamna, seli, kanafi, kenafi da sxva, romelTa gadamuSavebiT miiReba boWko – safeiqro mrewvelobisaTvis; narkotikuli kulturebi, iseTi mcenareebi, rogoricaa: Tambaqo, weko, Triaqis yayaCo, katabalaxa (valeriani), samkurnalo gvirila da sxva. iZlevian nedleuls, Tambaqos, farmacevtul da qimiur mrewvelobisaTvis; Zirxvenebi, rogoricaa: Saqris Warxali, sakvebi Warxali, Talgami, stafilo, kartofili.

zeTovani kulturebi
kulturaTa am jgufSi gaerTianebuli mcenareebi ZiriTadad mohyavT zeTis misaRebad (mzesumzira, abusalaTini da sxva), magram aris mcenareTa jgufi, romelTa moyvanis ZiriTadi mizania sarTavi boWkos miReba, magram maTi Teslisganac aseve mzaddeba zeTi (bamba, kanafi, seli da sxva).

zeTiT mdidaria aseve parkosan mcenareTa Tesli: soia, araxisi, abusalaTini). zeTi mcenareSi samarago nivTierebis dagrovebis yvelaze ufro koncentrirebuli formaa, radganac is maRali kaloriulobiT xasiaTdeba. 1 g cximis wvis dros miiReba 9500 kaloria, maSin rodesac 1 g cila iZleva 4400-5500 kalorias, xolo naxSirwyali 4000-4200 kaloria. cximis dagrovebiT, mcire sididis TeslSi, mcenare inaxavs energias maqsimalur wyaros Canasaxis sunTqvisa da momavalSi misi ganviTarebisaTvis.

mzesumzira - (Helianthus annus L) – Hellio – mze anthus – yvavili. mzeyvavili yvelaze farTod gavrcelebuli zeTovani mcenarea. misi Teslura Seicavs 29-57%-mde zeTs, xolo naWuWagaclili guli 50-65%-mde zeTs. Teslis gadamuSavebis Sedegad, zeTis garda miiReba anarCenebi, e.w. koptoni, romelic Zvirfasi koncentrirebuli sakvebia pirutyvisaTvis da Seicavs 36%-mde cilas, 22%-mde naxSirwyals da 6-8%-mde zeTs. misi kvebiTi Rirebuleba 1,1 sakvebi erTeulia.

mzesumzira warmoSobiT Crdilo amerikidanaa. saqarTveloSi Semovida me-19 saukunis bolos. is miekuTvneba rTulyvavilovanTa ojaxs. (Compositae) erTwlovani mcenarea, mTavarRerZiani, uxvad datotvili fesvTa sistemiT, romelic 2-2,5 m Cadis niadagSi. ar itoteba. simaRliT 2,5-4,0 m-mde. aris juja formebic 50-70 sm-is simaRlis.

mzesumzira siTbos da sinaTlis moyvaruli mcenarea. misi zrda-ganviTarebis optimaluri temperaturaa 20-250C siTbo. iTvleba gvalvagamZle mcenared. uxvi da didi SefoTvlis gamo saWiroebs uxvad aorTqlebis wyals. misi transpiraciis koeficienti 470-570-s udris.

mzesumzira sagazafxulo kulturaa. iTeseba urwyav raionebSi, amitom aucilebelia yvela im agroteqnikuri RonisZiebebis Catareba, rac uzrunvelyofs niadagSi tenis SenarCunebas: nawveralis CeCva, mzralis naadrevi Rrma xvna, gazafxulze xnulis gadafarcxva, xolo Tesvis win kultivacia - farcxviT.

niadagis ganoyierebis mizniT mzralad xvnis win SeaqvT fosfor-kaliumiani sasuqebi, xolo Tesviswina kultivaciis win azotovani.

Tesva warmoebs saTesi manqanebiT, mwkrivad an budobrivad, mwkrivebsa da budnebs Soris 70 sm daSorebiT. Tesvis norma 10-12 kg-dan 16-20 kg-mde. CaTesvis siRrme 6-7 sm, Tesvis Semdeg niadagis motkepniT. naTesis movla iwyeba aRmocenebamde – niadagis qerqis daSliT – msubuqi farcxviT an rotaciuli maToxiT. mcenaris 1-2 namdvil wyvil foTlis fazaSi tardeba mwrkivebis gardigardmo farcxva. amis Semdeg sarevelebis winaaRmdeg tardeba mozrdil mcenareTa perioduli kultivacia, mwkrivTSoris I-6-8, II-8-10 da III-5 sm siRrmeze.

naTesis gameCxrebis mizniT tardeba mwkrivebis gardigardmi kultivacia, naTesis 2-3 namdvil wyvil foTlis fazaSi. mosavals iReben kalaTis zurgis mura feris miRebis fazaSi. dagvianebuli mosavlis aReba iwvevs danakargs, radgan momwifebuli Teslura scildeba kalaTs da cviva. kargi movlisa da morwyvis pirobebSi mzesumziras mosavlianoba 37-40 c/ha-mde izrdeba. mosavlianobaze did gavlenas axdens naTesebTan axlos futkris skebis yola, ha-ze saSualod 1-1,5 ojaxi, aRniSnuli RonisZieba ha/ze 2-3 c-iT adidebs marcvlis mosavlianobas. 

abusalaTini. mas gansakuTrebuli adgili uWiravs zeTovan kulturaTa Soris. misi Tesli Seicavs 59-61%-mde araSromad zeTs. aqvs didi siblante (weladoba), advilad ar aldeba da ar magrdeba dabali temperaturis dros.

mohyavT umTavresad teqnikuri zeTis misaRebad, romelic farTod gamoiyeneba fexsacmlis, safeiqro, parfiumeriis mrewvelobaSi. zeTs didi gamoyeneba aqvs aviaciaSi, swrafad brunavi Zravebis nawilebis dasazeTad. ganaTebisaTvis wvis dros misi zeTi Wvartls ar iZleva. mas iyeneben linoliumis warmoebaSi. agreTve mSeneblobaSi, mtkice cement-sagozavebis dasamzadeblad. abusalaTinis zeTs farTo gamoyeneba aqvs medicinaSi, rogorc kuWis gamwmend saSualebas.

anarCenisgan damzadebuli koptoni pirutyvis sakvebad ar varga, radgan Seicavs Sxamian nivTierebas – ricinins. misgan mzaddeba samSeneblo webo.

Reros boWkos iyeneben kanafis, bawrisa da Tokebis dasamzamdeblad, xolo foTols – specialuri abreSumis Wiis sakvebad – (Monosoma ricini).
abusalaTini afrikuli warmoSobis mcenarea. is gansakuTrebiT farTod gavrcelda aviaciis ganviTarebasTan dakavSirebiT XX saukuneSi, radgan rogorc avRniSneT misi zeTi dabal temperaturazec ar iyineba. am TvisebebiT mxolod abusalaTinis zeTi xasiaTdeba.

abusalaTini – Risinus communis L –L miekuTvneba rZianasebrTa ojaxs. (Euphorbiaceae). tropikebSi da subtropikebSi is mravalwlovani xemagvari mcenarea, romelic simaRleSi ramdenime metrs izrdeba da Zlebs 10 wlamde.

CvenSi is erTwlovani mcenarea, mTavarRerZiani, uxvad datotvili fesvebiT, niadagSi Cadis 4 m-mde. Rero – maRali, datotvili 3 m-mde simaRlis. foToli farTo, grZeli yunwiT, TaTisebr danakvTuli. wiTeli feris ZarRvebiT. nayofi sambudiani kolofia, TiToeul budeSi erTi Tesli viTardeba, garedan ekliani. Tesli ovaluri momrgvaloa, mtkice, priala kaniT, Wrelad Seferili, waagavs tkipas, ris gamo mas tkipa lobio Searqves.

abusalaTini siTbos moyvaruli mcenarea, Rivdeba 10-120 siTbos pirobebSi. ganviTarebis saukeTeso temperaturaa 25-300 siTbo. wylisadmi momTxovnia. sagazafxulo mcenarea. moiTxovs ganoyierebas nakeliT da mineraluri sasuqebiTac.

dasaTesad iyeneben xvedriTi wonis mixedviT daxarisxebul marcvals, risTvisac mas 2-3 saaTiT aTavseben wyalSi. saTesad iyeneben wyalSi CaZirul mZime marcvals – gaSrobis Semdeg.

abusalaTini iTeseba aprilis Sua ricxvebSi. mwkrivTSoris an budnebs Soris manZiliT 70 sm. saTesi norma msxvilmarcvlovan jiSebisaTvis 3-40 kg/ha-ze, xolo wvrilmarcvlovanebisaTvis 15-20 kg/ha. Teslis CaTesvis siRrme 6-8 sm. naTesis aRmocenebis Semdeg tardeba msubuqi farcxva – sarevelebis mospobisa da niadagis gafxvierebis mizniT. Semdeg ki mwkrivTSoris kultivacia. 2 wyvili foTlis fazaSi warmoebs naTesis gameCxreba, xolo 15-20 dRis Semdeg meore kultivacia. mesame kultivacia tardeba meoredan 2 kviris Semdeg.

karg Sedegs iZleva, 4-5 namdvili foTlis fazaSi, mcenaris mTavari Reros wveris wawveta, romlis ganxorcielebiT 2 c/ha-mde izrdeba mosavlianoba.

abusalaTinis jiSs, romelsac axasiaTebs parkebis skdoma, SemosvlisTanave Wrian. moWrili yvaviledebi grovdeba kaloze. vinaidan Srobisas parkebi TviT skdeba da marcvali didi ZaliT moisroleba Sors, grovis garSemo ukeTdeba safari.

jiSebs, romlebsac parkebis skdoma ar axasiaTebs. mosavlis aReba warmoebs kombainiT, risTvisac winaswar mimarTaven nakveTis defoliacias, magniumis qloratis sxnaris SesxurebiT (MgCl) (10 kg gaxnili 150 l wyalze – 1 ha-ze). 8-10 dRis Semdeg foTlebi xmeba da cviva.

abusalaTinis marcvlis mosavlianoba ha-ze 20-25 c-ia. marcvals aSroben 8-10% tenianobamde da inaxaven tomrebSi.

rafsi – mniSvnelovani zeTovani kulturaa. arsebobs misi sagazafxulo da saSemodgomo formebi. saSemodgomo rafsi ufro mosavliania da misi Tesli 40-50% cxims Seicavs, xolo sagazafxulo – 32-35%-s. rafsis zeTs farTod iyeneben sapnisa da saRebavebis dasamzadeblad. mas arasasiamovno suni aqvs. Teslis gadamuSavebis Semdeg miRebuli koptoni Zvirfasi koncentrirebuli sakvebia. sakvebad gamoiyeneba mcire dozebiT, radganac Seicavs eTerovan zeTs. rafsi iTeseba mwvane sakvebadac.
rafsis samSoblo xmelTaSua zRvis qveynebia. kulturaSi cnobilia 4 aTasi wlis winaTac. is karg Taflovan mcenared iTvleba.

rafsi (Brassica napus olifera) erTwlovani balaxovani mcenarea, jvarosanTa ojaxidan, mTavarRerZiani fesvTa sistemiT. saSemodgomo rafsi SemodgomiTve ikeTebs foTlebis konas, Rero ki momdevno wlis gazafxulze iwyebs zrdas da aRwevs 130 sm-mde. Zlier itoteba. nayofi wvetiania – Wotia, romelSic ramdenime wvrili Teslia. Tesli mrgvalia. Savi an moruxo-moSavo. saSemodgomo rafsi ver uZlebs – 80-ze met sicives. amitom mohyavT TbilzamTrian adgilebSi. is tenis moyvaruli mcenarea. cudad itans gvalvas. misi transpiraciis koeficienti 740-s aRwevs. sakmaod momTxovnia niadagis mimarT. kargad reagirebs sasuqebze.

saSemodgomo rafsi iTeseba xorbalze adre, xorblis saTesi manqaniT, mwkrivad. iTeseba farTomwkrivaTac – 45 sm. Tesvis norma mwkrivebad Tesvisas 10-12 kg, xolo farTomwkrivad Tesvisas 6-8 kg. farTomwkrivebad naTess SemodgomiTve afxviereben mwkrivTSoris, miwis SemoyriT. Cveulebriv mwkrivad Tesvisas – farcxaven. gazafxulze isev farcxaven da marglaven sarevelebisagan.

rafsis marcvlis mosavals iReben srul simwifis fazaSi, kombainiT, vidre nayofi daskdeba. ukeTes Sedegs iZleva mosavlis or fazad aReba.

saSemodgomo rafsis marcvlis mosavali ha-ze Seadgens 20-25 c, sagazafxulosi 15-18 c-s. mwvane masis mosavali ki 200 c-mde aRwevs. 

eTerzeTovani mcenareebi

am jgufSi Tavmoyrilia mcenareebi, romelTa moyvanis mizans surnelovani, eTerovani zeTis miReba warmoadgens. esenia: qinZi, anisuli, kliavi, pitna, didi kama, lavanda, gerani, rehani da sxv. maT Soris saqarTveloSi eTerovani zeTis warmoebis ZiriTad kulturebs miekuTvneba vardiseburi gerani, evgenoluri rehani da qinZi. eTerovani zeTis Tviseba imaSi mdgomareobs, rom is advilad orTqldeba da sasiamovno surnelebiT vrceldeba garemoSi. amis gamo mas farTod iyeneben kvebis mrewvelobaSi, parfiumeriasa da medicinaSi.

vardiseburi gerani – Pelargonium roseum – buCqovan-balaxnari, mravalwlovani mcenarea. tropikebSi or metramde izrdeba da mTeli wlis vegetaciisas – ramdenjerme iWreba.

CvenSi is erTwlovani mcenarea. amravleben kalmiT, kvalsaTburebSi an saTburebSi da gazafxulze gaaqvT mindorSi dasargavad.

eTerovani zeTi miiReba geranis mwvane masis gadamuSavebis Sedegad. vardisebur geranSi eTerovani zeTis Semcveloba 0,1-0,15% ar aRemateba. e.i. 1 t mwvane masidan miiReba 1-1,5 kg zeTi. soxumis eTerzeTovani kulturebis sacdeli sadguris mier gamoyvanilia geranis maRalzeTovani hibridi # 24, #7 da # 81, romlebSiac zeTis Semcveloba 2-2,5-jer metia da 0,34-0,49%-mde adis, xolo eTerovani zeTis mosavali heqtarze 110-170 kg-mde aRwevs.

vardiseburi geranis fesvTa sistema vegetatiur gamravlebis gamo Zafiseburia, ZiriTadad 30 sm sigrZis. erTeulebi 1-2 m. mTavari Rero moklea, 4-5 sm simaRlis, saidanac viTardeba totebi da qmnis 80-130 sm simaRlis buCqs. foToli grZelyunwiania, Rrmad danakvTuli. Rero da foTlebi dafarulia jirkvlebiani bususebiT, romelSiac grovdeba eTerovani zeTi. foTlis firfitaSi zeTi metia vidre ReroSi. aseve axalgazrda foTlebSi zeTis Semcveloba metia vidre ZvelSi.

geranis gamravleba vegetatiurad warmoebs, Rerodan aRebuli kalmebis saSualebiT. kalami advilad fesviandeba da gazafxulze mindorSi gadarguli imave wels sakmaod ganviTarebul buCqs iZleva.

gerani siTbosa da sinaTlisadmi momTxovni mcenarea. mcire yinvac ki mTlianad spobs mcenares. vegetacias iwyebs 100C siTbis dros. normalur ganviTarebisaTvis saWiroebs 20-250C siTbos. didi raodenobiT saWiroebs wyals. gasaSeneblad saWiroebs qarebisgan dacul, myudro, mzian da sarwyav adgils.

niadagis damuSaveba iwyeba nawveralis aCeCviT da mzralad xvniT. gazafxulze mzralis farcxviT. niadagis damuSavebis win SeaqvT organuli da fosfor-kaliumiani sasuqebi, xolo gazafxulze, rgvis win, azotovani sasuqebi (budnebSi Setana da gamokveba).

rogorc avRniSneT geranis gamravleba vegetatiurad – kalmiT warmoebs. kalmebs Semodgomaze amzadeben da kvalsaTburebSi aTavseben. kvalsaTburebSi niadagi ibareba 20-25 sm-is siRrmeze. zedapiri ficriT swordeba da zemodan eyreba 10-12 sm sisqis sakvebi narevi, romelic mzaddeba ori wili niadagis, erTi wili kargad gadamwvari nakelisa da erTi wili silisagan, romlebic icreba mavTulbadeSi da kargad aireva erTmaneTSi. mosworebis Semdeg sakvebi narevi msubuqad itkepneba da zemodan eyreba 2 sm sisqis sufTa sila. mavneblebisa da daavadebisgan dasacavad, dargvamde 15-20 dRiT adre kvalsaTburs ukeTdeba dezinfeqcia (kedlebs kiris xsnariT aTeTreben) da sakveb narevsa da silis fenas wamlaven 1%-iani formalinis xsnariT. kalmis dargva kvalsaTburebSi warmoebs oqtomberSi. dasafesvianebel kalams unda hqondes 4-5 muxlTSorisi da 12-15 sm sigrZe. erT kvadratul metrze Tavsdeba 400 kalami, erTmaneTisgan 5 sm daSorebiT. Tbil amindSi warmoebs kvalsaTburis ganiaveba.

nakveTSi nergis gadatanamde 8-10 dRiT adre mimarTaven nergis `gakaJebas~, risTvisac CarCoebs 4-5 dRis ganmavlobaSi Riad toveben, rogorc dRisiT ise RamiT.

amoRebis win kvalsaTburi irwyeba da nergebi frTxilad iTxreba. dargvamde nergi xarisxdeba. ecleba didi foTlebi da umokldeba fesvebi 5 sm-mde. Semdeg fesvebs amoavleben nakelian Tixanarev sqel wunwuxSi da awyoben yuTebSi vertikalurad, fesvebiT qveviT. fesvebi rom ar gaSres, yuTs Zirze ufenen xavss an balaxs, xolo zemodan afareben msubuq safars.

nergi irgveba budobrivad 70 sm daSorebiT, 5-6 sm siRrmeze. 1 ha-ze 20 aTasi Ziri. dargvidan 10 dRis Semdeg nakveTi mowmdeba da gacdenili adgilebi gamoirgveba. dargvidan 3-4 dRis Semdeg warmoebs mwkrivTSoris kultivacia. Semdegi – 2 kviris Semdeg, xolo meoredan 20-25 dRis Semdeg – mesame – vidre mwkrivSi mcenareebi ar Seikvreba. amindis mixedviT SesaZlebelia nakveTs dasWirdes 5-6-jer rwyva. rwyva Cerdeba mwvane masis aWramde 10 dRiT adre. saqarTvelos pirobebSi geranis mosavals 2-jer iReben. pirvels – ivlisis meore naxevridan agvistos Sua ricxvebamde da meores – seqtembris damlevidan oqtombris 20-mde.

mosavali aiReba foTlebis muqi mwvane Sefervidan Ria momwvano feris miRebisas. sasurvelia mosavalis aReba Rrublian amindSi an diliT, an saRamos. mosavali gaitaneba dautkepnavad. (1 m sisqis fenamde). SemWidroebul kadebSi. (2 saaTamde).

geranis hibridi # 24-is mosavlianoba Seadgens 25 t mwvane masas anu 56-70 kg eTerovan zeTs, xolo hibridi # 7 da # 81-s – 32-35 t e.i. 110-170 kg eTerovan zeTs.

evgenoluri rehani – Oscimum gratissimum L – mravalwlovani, tropikuli, buCqovani mcenarea. saqarTveloSi misi moyvana daiwyes 1940 wlidan senakis raionSi (maSindeli cxakaia). evgenoluri rehani Seicavs 0,3-0,75% eTerovan zeTs. heqtarze SesaZlebelia miRebuli iqnas 20 t-mde mwvane masa e.i. 60-140 kg-mde eTerovani zeTis mosavali. saqarTveloSi is mohyavT rogorc erTwlovani mcenare. mravldeba Teslidan miRebuli CiTilebis saSualebiT. kulturaSi cnobilia 3 saxis rehani: evgenoluri, qafuris da bostnis.

rehanis fesvTa sistema mTavarReroiania, niadagSi sakmaod Rrmad Cadis, Rero swormdgomi, datotvili, buCqovani, simaRliT 1,0-1,7 m-mde. is siTbos, sinaTlis da wylismoyvaruli mcenarea. Teslis aRmocenebis optimaluri temperaturaa 250C siTbo.

CiTili gamohyavT kvalsaTburebSi, iseTive wesiT, rogorc pamidori an kombosto. 1 m2-ze iTeseba 5 g rehanis Tesli. Tesva warmoebs Tebervlis bolos, martis pirveli ricxvebidan. 1 ha-s dasargavad saWiroa 45 m2 kvalsaTburi. saTanado movlis pirobebSi dasargavi CiTili miiReba 30-40 dReSi. CiTils mindorSi rgaven 20 aprilidan 20 maisamde stabiluri siTbos pirobebSi.
rehanis CiTili irgveba kvadratul-budobrivi wesiT 70X70 sm-ze. budnebSi rgaven 2 mcenares. SesaZlebelia misi mwkrivSi rgva mwkvrivTSoris 70 sm-is daSorebiT, xolo mwkrivSi 35 sm-is daSorebiT. dargvisTanave CiTili unda moirwyos. dargvidan 4-5 dRis Semdeg tardeba gacdenili adgilebis gamorgva. pirveli Toxva-gafxviereba tardeba gadargvidan 4-5 dRis Semdeg, Semdegi ki 15-20 dReSi. mosavals iReben maSin, roca centralur Reroze arsebuli Tesli rZisebr simwifeSia, xolo gverdiT totebze arsebuli masobrivi yvavilobis fazaSi. mosavlis aReba iwyeba seqtembridan 10 oqtombramde.

mosavlis aReba iwyeba mcenareze namis SeSrobis Semdeg. mwvane masas Wrian niadagis zedapiridan 8-10 sm simaRleze. (mosavali 3 saaTSi unda Cabardes qarxanas). 

Tbili Semodgomis pirobebSi SesaZlebelia ganviTardes amonayari da miviRoT meore damatebiTi mosavali. SesaZlebelia rehanis sanawveralod dargvac.

rehanis Teslis misaRebad, specialurad gamoiyofa saTesle plantacia, sadac 1 ha-ze irgveba 20 aTasi mcenare, mwkrivTSoris 70 sm-is daSorebiT da budnaSi 1 mcenare.

Teslis Segroveba warmoebs ramdenjerme, Teslis momwifebis mixedviT, roca is muq yavisfer Sefervas miiRebs. momwifebuli yvaviledebi SerCeviT iWreba, iyreba mWidrod naqsov tomrebSi da gaaqvT kaloebze gasaSrobad. awyoben 30 sm sisqis fenad da gaSrobis Semdeg begvaven. miRebul marcvals asufTaveben minarevebisagan, atareben mWidro cxavebSi, aSroben da inaxaven 15-20 kg-ian parkebSi.

erTi ha plantaciidan SesaZlebelia miRebuli iqnas 150-200 kg Tesli.

qinZi – Coriandrum sativum L – Tesli Seicavs 0,5-1,4% eTerovan zeTs da 20%-mde cxims, romelic gamoiyeneba sakonditro da parfiumeriis mrewvelobaSi. mis eTerzeTs aqvs SroSanis, iisa da cacxvis suni. mas iyeneben medicinaSic.

zeTs xmaroben teqnikuri daniSnulebiT, safeiqro da poligrafiul mrewvelobaSi. qinZis koptoni kargi koncentrirebuli sakvebia pirutyvisaTvis. Seicavs 17%-mde cilas, 5-8%-mde cxims da 30%-mde u.e.n-as.

qinZis Taflovani mcenarea da kargi amindis pirobebSi 1 ha naTesi 300-500 kg specifikuri sunis Tafls iZleva. qinZi uZvelesi kulturaa da mis samSoblod mcire azia iTvleba.

qinZis Teslis mosavlianoba 1 ha-ze 10-12 c aRwevs, maRali agroteqnikis fonze ki SeiZleba 30 c avides.

qinZi ekuTvnis qolgosanTa ojaxs – Umbeliferae. erTwlovani balaxovani mcenarea, mTavarRerZiani fesvTa sistemiT. Rero simaRliT 50-100 sm, zeda nawilSi datotvili. nayofi mrgvali burTisebri, muqi yviTeli feris, Sedgeba 2 wilnayofisagan, TiTo TesliT. 1000 marcvlis wona 7-10 g. Tesli momwifebisas advilad cviva.

qinZis eTerovani zeTis Rireba ganisazRvreba masSi arsebuli linaloliT (spirits saxeoba).

qinZi siTbos didi moyvaruli araa. Tesli gaRivebas iwyebs 6-80C siTboze. aRmonacens SeuZlia dauzianeblad gadaitanos -7-80C wayinvebi. savegetacio periodis xangrZlivoba 90-110 dRea. SedarebiT gvalvagamZle mcenarea. niadagis momzadeba qinZisaTvis moicavs mzralad xvnis sistemas: nawveralis aCeCva, mzralad xvna 22-25 sm siRrmeze, sagazafxulo farcxva da Tesviswina kultivacia – farcxvas.

qinZi iTeseba mwkrivad, saTesi manqaniT, mwkrivTSoris 15 sm. an farTomwkrivad mwkrivTSoris 45 sm. amis mixedviT icvleba Tesvis normac. Sesabamisad 20-25 da 12-18 kg 1 ha-ze. Teslis CaTesvis siRrme 3-4 sm. karg Sedegs iZleva daTesvisTanave niadagis motkepna sagoravebiT. naTesis movlis mizniT awarmoeben gamargvlas sarevelebisagan an SeaqvT herbicidebi qinZis 3-4 namdvili foTlis fazaSi. qinZis nayofis momwifeba erTbaSad ar xdeba, amitom Tesli rom ar Cacvivdes, mosavali aRebuli unda iqnes misi yvavilobis 50-75% muq Sefervisas, kombainiT.
sarTavi mcenareebi

sarTav mcenareTa jgufSi gaerTianebulia iseTi kulturebi, romlebic safeiqro mrewvelobisTvis iZlevian naturalur boWkos. zogi maTgani saWiro boWkos inviTarebs Teslze, rogoricaa: bamba, xolo zogi mcenare – Reroze, lafanSi, rogoricaa: seli, kanafi, kenafi, juTi da sxva.

bamba sarTavi mcenareebisgan yvelaze farTodaa gavrcelebuli, misi boWkos Zvirfasi Tvisebebis gamo mas `TeTri oqro~ Searqves. bambis boWkosgan mzaddeba sxvadasxvanairi specialuri da Zvirfasi qsovilebi: batisti, markizeTi, satini, CiTi, faneli, Zafi, saxazvi kalka da sxva.

100 kg xami bamba (boWko-Teslianad) iZleva daaxloebiT 32 kg sarTav boWkos, 65 kg Tesls da 1 kg mokle boWkos.

1 kg bambis boWkodan ki SeiZleba damzaddes 20 m TeTreulis qsovili an 12 m CiTi, an 8 m zewari, an 150 c koWis Zafi.

bambis Tesli 20-27% zeTs Seicavs, romelic gamoiyeneba margarinis, sapnis, sacxebi zeTis, glicerinisa da sxva warmoebaSi. 1 c bambis Teslis-gan SeiZleba miRebuli iqnas 17-19 kg zeTi, 40-42 kg koptoni da 38-40 kg CenCo.

bambis kultura saqarTveloSi cnobili iyo ZvelTaganave. is mohyavdaT Savi zRvis sanapiro raionebSi aWara, guria, samegreloSi.

bamba tropikuli mravalwlovani buCqovani mcenarea. ekuTvnis balbisebrTa ojaxs (Malvaceal). gvari gossypium. simaRliT 70-80 sm. zogierTi seleqciuri jiSi 130-150 sm. aris xismagvari buCqebi 5-6 m simaRliT.

fesvTa sistema mTavarRerZiani, romelic niadagSi 2-2,5 m-mde Cadis. Rero – swormdgomi, mtkice, fuZeSi gaxevebuli, dafaruli bususebiT. nayofi – kolofia, momrgvalo-kvercxiseburi. 3-4 an 5 sagduluiani. nayofis momwifebisas kolofi ixsneba an skdeba nawiburebze da gaiSleba. gamoCndeba xami bamba, romelic Sedgeba sakmaod grZeli boWkosa da mokle bewvian RinRlebisgan. TiToeuli kolofi iZleva 2-3-dan 10 g-mde xam bambas, xolo kargad ganviTarebul buCqze SeiZleba ganviTardes 200-mde mwife kolofi.

bambis boWko TeTria, magram aris yviTeli, mwvane da moruxo feris boWkoiani bambis jiSebic. mrewvelobisaTvis ukeTesia grZeli boWko.

bambis boWkos xarisxi fasdeba: sigrZiT, sinaziT, simagriT, elastiurobiT da sxva. boWkos sigrZe icvleba 20-dan 50 mm-mde.

bamba tipiuri samxreTis mcenarea. Tesli niadagSi gaRivebas iwyebs 10-120C-s siTbos pirobebSi. zrda-ganviTarebisaTvis saWiroa 25-300C siTbo. mcenaris savegetacio periodi daTesvidan kolofis momwifebamde grZeldeba 120-140 dRe. bamba ver itans dabal temperaturas. umniSvnelo yinvac ki damRupvelia. is sinaTlis moyvaruli mcenarea. dRisiT misi foTlebi mziskenaa mimarTuli, xolo Rame – dabla ixrebian. sakmaod gvalvagamZle mcenarea. transpiraciis koeficienti 500-600 udris. 

bamba didi momTxovnia sasuqebis mimarT. bambisaTvis niadagis damuSavebis mzralad xvnis sistemaa. Tesva iwyeba niadagis 10 sm siRrmeze 120C-mde gaTbobisas, martis damlevidan aprilis Sua ricxvebamde. Tesvamde 2-3 kviriT adre mimarTaven RinRlisagan gasufTavebul bambis Teslis haerTbur damuSavebas 30 saaTis ganmavlobaSi. iTeseba kvadratul-budobrivad 60X60 sm-ze an 50X50 sm-ze. zogjer mimarTaven mwkriul Tesvasac. mwkrivTSoris 60 sm, xolo mwkrivSi 20-30 sm daSorebiT. Tesvis norma 35-40 km-dan 60-70 km-mde. CaTesvis siRrme 4-5 sm.

naTesis movla iwyeba qerqis daSliT, msubuqi farcxebiT an maToxebiT, naTesis mwkrivebis gardagardmi. Semdeg ki mwkrivTSoris kultivaciebs. bambis normaluri sixSirea 80-100 aTasi mcenare 1 ha-ze. sarevelebis winaaRmdeg farTod gamoiyeneba herbicidebi.

bambis nayofis momwifeba da kolofis gaxsna mcenareze erTdroulad ar xdeba. adre gaxsnil kolofebidan ufro maRalxarisxovani boWko da Tesli miiReba, meti wona aqvs da boWkos did gamosvlianobiTac xasiaTdeba, amis gamo mosavlis aReba ramdenjerme warmoebas. pirveli, rodesac buCqis 25%-ze gaixsneba 1-2 kolofi. meore da mesame – kolofebis gaxsnis Sesabamisad. gaxsnili kolofis dagvianebiT aReba iwvevs kolofidan bambisa da Teslis gadmocvenas.

bamba ikrifeba rogorc xeliT, aseve sakrefi manqaniT. xeliT krefisas mosavals axarisxeben 3 fraqciaT. umaRlesi xarisxi, daavadebiT dazianebuli da sxva danarCeni.

mosavals iReben I-s – seqtemberSi, II-s – oqtomberSi da III – noemberSi.

manqaniT krefisas pirveli krefa iwyeba kolofebis 50-60% gaxsnisas, xolo meore 80-90% gaxsnisas.

seli iZleva 2 saxis nedleuls, sarTav boWkosa da Tesls. misgan mzaddeba Zvirfasi, nazi qsovilebi, batisti, aseve sxvadasxva saxis tiloebi, sufrebi, pirsaxocebi. uxeSi qsovilisagan mzaddeba tomrebi, brezenti, Tokebi da sxva.

selis boWko orjer magaria bambis boWkoze da samjer ufro mtkice, vidre matylis bewvi. sels `CrdiloeTis abreSums~ uwodeben. misi boWko gamZlea lpobis mimarT. Warbi tenianobis periodSi qsovilis simtkice kidev ufro matulobs. boWkos anarCeni – ZenZi gamoiyeneba Tokebis da paklis dasamzadeblad.

selis meore mniSvnelovani produqtia Tesli, romlisganac zeTs iReben. selis zeTi advilad Sreba, amitom mas farTo gamoyeneba aqvs maRalxarisxovani olifis, saRebavebis, laqebis, sapnis da sxva saxis masalebis warmoebaSi. selis zeTs iyeneben sakvebad. zeTis gamosavali Teslis wonis 35-42%-ia, xolo narCeni – koptoni Zvirfasi koncentrirebuli sakvebia, romelic Seicavs 25%-mde cilas da 30%-ze met u.e.n.-as. is Zvirfasi sakvebia, gansakuTrebiT mozardi pirutyvisaTvis. 1 kg koptoni tolia 1,15 sakveb erTeulis. selis boWkos saSualo mosavlianoba 4,2 c/ha-s Seadgens, xolo Teslisa – 12-15 c/ha.

seli erT-erTi uZvelesi s.s. mcenarea. amierkavkasiaSi mas icnoben 4-5 aTasi wlis winaT Cven eramde, mis warmoebas sami mimarTuleba aqvs:        a) mxolod saboWkoe; b) mxolod sazeTe da g) saboWkoe-sazeTe.

saboWkoed mosavals adre iReben – yvavilobis gacvenisTanave (mwvane seli).

sazeTed – Teslis srul simwifisas, xolo saboWkoe-sazeTeT – yviTeli simwifis fazaSi. seli ekuTvnis selisebrTa (linaceal) ojaxs. boWkos gamosavali Reros wonis 20-30%-s Seadgens. wvrili boWko iZleva umaRlesi xarisxis nazsa da Tanabar qsovils.

selis fesvTa sistema mTavarRerZiania. niadagSi Cadis 120 sm-mde. sustad iTvisebs Znelad xsnad sakveb elementebs. foToli – mjdomarea, mogrZo-lanceturi, boloSi - wawvetebuli. nayofi – kolofia, Sedgeba 5 tixrisagan. tixrebi Tavis mxriv iyofa naxevradbudeebad. amrigad 1 kolofSi 10-mde Tesli mwifdeba.

Tesli gaRivebas iwyebs niadagSi 3-50C siTbos pirobebSi. advilad itans 3-40C-ian yinvebs. ganviTarebis optimaluri temperaturaa 15-180C siTbo. savegetacio periodi 70-90 dRe. transpiraciis koeficienti 400-430-s udris. kargad egueba sust mJave niadagebs (pH-5,9-6,5). ver itans Zlier mJave, agreTve tute reaqciis, kiriT mdidar miwebs. selis Teslis siwvrile da misi fesvTa sistema ganviTarebis susti unariT, moiTxovs niadagis gulmodgined damuSavebas da sasuqebis gamoyenebas. niadagis damuSaveba naadrevi mzraliT iwyeba 20-22 sm siRrmeze. Tesva warmoebs adre vadebSi, roca niadagis 10 sm fena 5-80C-mde gaTbeba. Tesvis norma 100-110 kg ha-ze (20-23 mln. marcvali). nayofier niadagebze iTeseba ufro sqlad, rac xels uwyobs boWkos mosavlianobis gadidebas da misi xarisxis amaRlebas. iTeseba viwromwkrivad (7,5 sm) selis saTesi manqaniT. CaTesvis siRrme 1,5-2,0 sm. 

sarTavi selis momwifebis 4 fazas arCeven: mwvane simwife, adreuli siyviTle, siyviTle da sruli simwife. kargi xarisxis boWko miiReba adreuli siyviTlis simwifis fazaSi. am fazaSi Reros qveda naxevris foTlebi xmeba da cviva. danarCeni foTlebi garda wverosi yviTldeba. Tesli am dros Ria moyviTalo ferisaa.

siyviTlis fazaSi sels iReben mxolod saTeslad, xolo sruli simwifis fazaSi – sazeTeT. mosavali iReba selis sagleji manqanebiT, romelic aRebul masas konebad kravs. 

galewvis an Tavebis waclis Semdeg Reroebs sigrZis mixedviT axarisxeben, Reroebs Slian Txel fenebad an alboben wyalSi. qmnian pirobebs, raTa lafnis konebi ganTavisufldes merqanisagan. lboba damTavrebulad CaiTvleba, Tu boWko advilad da mTlianad Sordeba merqans.

sazeTe seli iTeseba saadreo, sagazafxulo kulturebis TesvisTanave, viwromwkrivebiani saTesi manqaniT, gacilebiT Txlad, vidre sarTavi seli. ha-ze 20-40 kg Teslis normiT. Teslis CaTesvis siRrme – 4-5 sm.

kanafi – boWko xasiaTdeba didi simtkiciT da gamZlea lbobis mimarT. misgan mzaddeba tiloebi, brezentebi, tomrebi, badeebi, Tokebi, Rvedebi, kanafi da sxva.

kanafis Tesli 30-35%-mde cxims da 23-25%-mde cilas Seicavs. misi zeTi advilad Sreba da kargad gasufTavebuli arafriT Camouvardeba sasWmel zets. koptoni kargi koncentrirebuli sakvebia pirutyvisaTvis. Seicavs 30%-mde cilas, 18-20% u.e.n.-s da 5-8% zeTs. 1 kg koptoni 0,75 sakveb erTeuls udris.

kanafis boWkos mosavali 4-5 c/ha-s udris, maRali agroteqnikisas – 9-10 c boWkos da 10-11 c Tesls heqtarze.

kanafi erT-erTi uZvelesi kulturaa. Sua aziis qveynebSi aseve indoeTSi, iaponiasa da CineTSi uxsovar droidan icnoben mas.

kanafi (Cannabis sativa L) ekuTvnis kanafisebrTa ojaxs (Canabinaceal), erTwlovani mcenarea, simaRliT 75 sm-dan 7 m-mde. mTavarRerZiani fesvTa sistemiT. niadagSi Cadis 2 m-mde aqvs uxvad datotvili gverdiTi fesvebi. foToli – TaTisebr rTulia, yunwiani, Rero sworia, zogjer datotvili. boWkos gamosavali Reros wonis daaxloebiT 25%-s Seadgens, merqnisa ki 55-60%. mamrobiTi mcenareebi ufro metsa da maRalxarisxovan boWkos iZleva, vidre mdedrobiTi. naTesebSi mamrobiTi da mdedrobiTi mcenareebi daaxloebiT Tanabari raodenobiTaa.

arCeven kanafis sam saxeobas: 1. Cveulebriv kanafs (C sativa L), romelic mohyavT, rogorc saboWkoed, ise saTesled; 2. indoeTis kanafs  (C indica), mohyavT indoeTSi, iransa, TurqeTSi da sxva qveynebSi – narkotikuli nivTierebebis misaRebad da 3. sarevela kanafi (C ruderalis Zanisch), romelic gareulad vrceldeba.

kanafis Tesli Rivdeba 1-20 siTbos pirobebSi, normaluri aRmonacenia 8-100C-ze. xolo ganviTarebis optimaluri temperatura 20-250C siTbo. transpiraciis koeficienti 600-800 udris. kanafi iTeseba adre vadebSi, riTac Cagravs sarevelebs. iTeseba mwkrivad saTesi manqaniT, mwkrivTSoris 15 sm da viwromwkrivadac – mwkrivTSoris 7,5 sm. saboWkoe kanafi iTeseba sqlad, normiT 100-130 kg/ha-ze (6-7 mln. marcvali). saTesled ki 20-30 kg/ha – farTomwkrivSi Tesva mwkrivTSoris 45-60 sm-is daSorebiT.

saboWkoed mosavals iReben mwvane simwifis fazaSi.

juTi – sarTavi boWkos warmoebaSi bambis Semdegia. misi boWko gamoirCeva maRali xarisxiT, simtkiciT, sinaziT, kargi sarTavi TvisebebiT da rac mTavaria higroskopiulobiT. haeris maRali tenianobis drosac ki is inarCunebs simSrales.

boWkos iyeneben Tokebis, Rvedebis dasawnavad da uxeSi qsovilis dasamzadeblad, saidanac keraven mtkice tomrebs, Saqris, marilis, sxvadasxva qimiuri produqtebis, sasuqebis, bambis, abreSumis, matylisa da sxvaTa SesanaxaT. misi boWko farTod gamoiyeneba xaliCebis, avejis, saSpaliero qsovilis, linoliumisa da sxva sagnebis dasamzadeblad.

juTis samSobloa indoeTi da palestina. is erTwlovani mcenarea cacxvisebrTa ojaxidan (Tiliaceal). siTbos moyvaruli, tenian subtropikuli klimatis mcenarea. did moTxovnas ayenebs ganaTebis mimarT. ver itans yinvas. iTeseba gazafxulze, niadagis 20 sm fenis 13-140C siTbos dros, april-maisSi. Teslis misaRebad iTeseba mwkrivad 65-70 sm daSorebiT, saboWkoed – mwkrivebs Soris 12-15 sm-is daSorebiT, Tesvis norma 6-12 kg/ha-ze. CaTesvis siRrme 3-4 sm.

saboWkoed mosavals iReben kanafis amRebi manqanebiT, pirveli kolofebis ganviTarebis fazaSi. saTesled – maSin, roca mcenareTa 75%-ze mets mTlianad gaumuqdeba qveda 1-2 kolofi.
Zirxvenebi

Zirxvena mcenareTa jgufSi gaerTianebulia botanikurad sxvadasxva ojaxis da gvaris warmomadgenlebi. maTi saerTo Tviseba imaSi mdgomarebs, rom saxalxo meurneobaSi gamosayenebel produqts, sxva mcenareebisgan gansxvavebiT niadagis saxnav fenaSi inviTareben, miwisqveSa gamsxvilebuli nawilis saxiT.

maTi saerTo Tviseba imaSi mdgomareobs, rom didi raodenobiT Seicaven wyals, saxamebelsa da Saqars, ris gamoc nakleb transportabeluria da ar xerxdeba maTi didi xniT Senaxva.

es mcenareebi iZlevian ara marto Zirebis did mosavals, aramed mSrali nivTierebis mixedviT, farTobis erTeulze 2-3-jer aRematebian marcvlovanebis mosavals. isini uxvad inviTareben miwiszeda nawilebsac, Rero-foTlebis saxiT, romelic xSirad Zirebis mosavals 50%-iT aRemateba da RirsebiT didad ar Camouvardeba kargi xarisxis Tivas.

Zirxvena mcenareebi ganviTarebis TaviseburebaTa mixedviT or jgufad iyofa: erTni gamsxvilebul nawils warmoqmnian fesvis mTavari RerZisagan da maT Zirnayofebs uwodeben, esenia: Saqris Warxali, sakvebi Warxali, stafilo, Talgamura, Talgami da sxva. meoreni – gamsxvilebul nawils warmoqmnian miwisqveSa Rerosagan da maT tuberian mcenareebs uwodeben. maT ekuTvnis: kartofili, miwavaSla, batati da sxva.

Zirnayofebi
isini orwlovani mcenareebia. pirvel wels Teslidan viTardeba gamsxvilebuli fesvi da foTlebis kona. foTlis yunwis iRliebSi moTavsebuli kvirtebi, romlebic pirvel wels mZinare mdgomareobaSi arian, xolo vegetaciis meore wels iRviZeben, zrdas iwyeben da warmoqmnian Reroebs, romlebzedac Tavis mxriv warmoiqmneba foTlebi, yvavili da Semdeg nayofi. amrigad, daTesvidan nayofis Semosvlamde mcenares esaWiroeba ori weli.

aris gamonaklisi, rodesac mcenare pirvel welsve yvavilobs. mas `ayoCebas~ uwodeben, an meore, mesame da meoTxe welsac ar iwyeben aRerebas, maT `jiutebs~ uwodeben.

Zirnayof mcenareTa Tesli orlebniania. aRmocenebisas TeslSi arsebuli lebnebis qveda muxli iwyebs gaZlierebul zrdas da miwis zemoT amodis. Tan amoaqvT lebnebi, romlebic pirvel dReebSi ikvebeba lebnebSi moTavsebuli sakvebi nivTierebebiT, xolo aRmocenebis Semdeg lebnebi mwvaned Seiferebian da iwyeben asimilacias, matuloben zomaSi da pirveli foTlebis daniSnulebas asruleben. Semdeg ki lebnebsSua moTavsebuli kvirtebi viTardeba da warmoiqmneba pirveli namdvili foToli.

zrdasruli Ziri Sedgeba sami nawilisagan: Tavi, yeli da tanisagan. 

Tavi Ziris zeda nawilSia, romelic moTavsebulia miwis zemod da masze SemWidroebulad sxedan foTlebi, romelTa iRliebi – kvirtebia.

yeli Tavis qveviT mdebareobs, cilindruli formisaa da ar Seicavs arc foTlebs da arc fesvebs. Ziris nawili mdidaria sakvebi nivTierebebiT. 

tani warmoadgens sakuTriv Zirs, konusuri moyvanilobis, romelic mTlianad miwaSia Camjdari da masze moTavsebulia gverdiTi fesvebis nasaxebi. sakuTriv Ziri mdidaria sakvebi nivTierebebiT.

Saqris Warxali jvaredinad imtvereba, qaris an mwerebis daxmarebiT. vinaidan Warxlis yvavilebi jguf-jgufad sxedan Reroze, nayofad ganviTarebis dros erTmaneTs uxorcdebian da vRebulobT e.w. `rTul Tesls~ – gorgluras, romelic ramdenime Tesls Seicavs. gorgluridan, romelic ramdenime Tesls Seicavs, daTesvis Semdeg ramdenime mcenare aRmocendeba, amitom Warxlis gamoxSirva, gaTxeleba aucilebel RonisZiebad iTvleba, mcenaris ganviTarebis pirvel periodSi.

mecnierebma SesZles mieRoT Warxlis erTTesliani nayofic.

sameurneo gamoyenebis TvalsazrisiT Zirxvenebi SeiZleba sam jgufad davyoT: teqnikuri daniSnulebis (Saqris Warxali), sakvebi miznisaTvis (sakvebi da Saqris Warxali, sakvebi stafilo, Talgamura, Talgami) da sasursaTo (sufris Warxali, sufris stafilo da sxva).

Saqris Warxali – Saqris warmoebis ZiriTadi nedleulia. 100 kg Saqris Warxlis Ziri Seicavs 25 kvebiT erTeuls; 1,2 kg monelebad proteins. foToli ki 20 kvebiT erTeuls da 2 kg monelebad proteins. foToli gamoiyeneba nedlad, mwvaned, silosad da gamxmari saxiT – Tivadac. Saqris warmoebis Semdeg rCeba anarCeni durdo da badagi. badagi 60%-mde Saqars Seicavs da saukeTeso nedleuli spirtis warmoebisaTvis. Warxlis gadamuSavebis Semdeg narCeni – defeqaciuri talaxi, saukeTeso kiriani sasuqia, romelic 40-50% kirs, 15% organul nivTierebas, 1,7% azots, 0,9% fosfors da 0,9% kaliums Seicavs.

Ziriani Warxali aziis qveynebSi cnobili iyo 2500 wlis winaT, xolo masSi kristaluri Saqari – saqaroza – 1747 weli aRmoaCina markgrafma. Warxlidan Saqris samrewvelo warmoeba daiwyo XVIII saukunis damlevs.

saqarTveloSi Saqris Warxlis Tesva-moyvana daiwyes 1931 wlidan, roca agaraSi aSenda Saqris Warxlis gadasamuSavebeli qarxana. misi gavrcelebis raionebi qarTlSi: xaSuris, qarelis, goris, kaspis da samaCablos dablobi zonebi.

Saqris Warxlis mosavlianoba ha-ze saSualod 550-700 c Seadgens. Saqris Warxali – (Beta vulgaris L) ekuTvnis nacarqaTamasebrTa ojaxs. fesvTa sistema – gamsxvilebuli Ziria da masze wvrilad daqselili fesvebia. Ziri TeTri ferisaa da konusireburi moyvanilobis. Ziri mdidaria wyliT. misi raodenoba 75%-ia. danarCen 25%-Si 16-18% Saqaria, zogjer 20-22%. Ziri praqtikulad Saqars (saqaroza) ar warmoqmnis, mas mzamzareulad iRebs foTlebisagan – fotosinTezis meSveobiT.

vegetaciis periodi pirvel wels 150-180 dRea, meore wels – 100-120 dRe. pirvel wels mcenare inviTarebs 90-mde foTols. mosavlis aRebis win foTlis xvedriTi wili Zirebis mosavlis 40-60% Seadgens. Warxlis Tesli aRmocendeba niadagSi 10-120C siTbos pirobebSi normaluri ganviTarebisaTvis saWiroebs 20-220C siTbos. aqtiur temperaturaTa jami 2400-30000-ia.  Warxali grZeli dRis mcenarea. Saqris dagrovebaze did gavlenas axdens sinaTle, ver itans daCrdilvas. gansakuTrebiT kargia mziani da Rrubliani amindebis morigeoba. sakmaod gvalvagamZle mcenarea. transpiraciis koeficienti 240-400 ar aRemateba. niadagis damuSaveba –  sagazafxulo kulturebisaTvis. Tesva swarmoebs 20 martidan 20 aprilamde. Tesvis normiT 30-32 kg ha. CaTesvis siRrme 2-3 sm. mwkrivulad, mwkrivTSorisiT 45-50 sm, mcenareTa Soris manZili 18-20 sm, ha-ze 100-120 aTasi mcenari.

mosavlis aReba warmoebs Ziris teqnikur simwifis fazaSi, roca maqsimalur wonas aRwevs da aRar izrdeba. garegnulad mcenaris ganapira Zveli foTlebi yviTldeba, Wkneba da mwkrivi naTlad Cndeba. es momenti saqarTveloSi oqtombris TveSia.

mosavlis aReba SemdegSi mdgomareobs: Zirebis amoTxra, foTlebisa da boloebis waWra, miwisgan gasufTaveba da grovebad dawyoba.

sadeded arCeven saSualo zomis (100 g-ze meti) Zirebs da inaxaven TxrilebSi, fenobrivad, miwis moyriT, raTa Zirebi erTmaneTs ar exebodes. Txrils zemodan 40-50 sm miwis fenas ayrian. adre gazafxulze maT iReben da rgaven kvadratul budobrivad 70X70-ze ha-ze 20-22 aTasi Ziri. irgveba ormoSi zedapiridan 1-2 sm-iT qvemoT. zemodan eyreba 2-3 sm. sisqis miwa. kvirtebis gaRviZebisa da Reros amotanis dawyebisas, mas miwas aclian da atareben mwkrivTSoris kultivacias. Tesliani Roroebi iWreba moyviTalo-Calisferi feris miRebisas. Reroebi iWreba xeliT an samkeli manqaniT. xeliT aRebisas idgmeba patar-patara konebad – Cergilebis saxiT, gasaSrobaT. lewaven kaloebze, xorblis salewi manqaniT. manqaniT aRebisas Rvareulebis SeSrobis Semdeg ileweba kombainiT.

Warxlis Teslis mosavlianoba ha-ze 20-25 c udris.

daurgavad Teslis misaRebad Warxali iTeseba ara gazafxulze, aramed zafxulSi. Semodgomaze mas ar iReben miwidan. Semodgomaze, yinvebisgan dasacavad, mas kultivaciiT Semoayrian 10-15 sm sisqis miwis fenas ise, rom foTlebis zeda nawili ar daifaros. adre gazafxulze awarmoeben farcxvas, romlis mizania Semoyrili miwisgan da Zveli foTlebisgan ganTavisufleba. aRniSnul meTodiT Teslis warmoeba ufro ukeTesia. (Teslis Semosvlis dro Tanabaria, intensiuria Reros da yvavilebis ganviTareba). 

tuberiani kulturebi

kartofili. sasoflo-sameurneo kulturaTa Soris kartofils erT-erTi mniSvnelovani adgili uWiravs. farTobis erTeulze kartofili iZleva yvela mcenaresTan SedarebiT iafsa da met saxamebels. misi tuberi Seicavs cilas da Saqars. rogorc sasursaTo mcenares, mas meore adgili uWiravs pureulis Semdeg, xolo mTel rig CrdiloeTis qveynebSi da mTian raionebSi kartofili warmoadgens erT-erT ZiriTad sasursaTo produqts. kartofilis tuberi mdidaria C vitaminiT, ris gamoc suravandis (RrZilebis daavadeba) sawinaaRmdego saSualebad iTvleba.

saqarTvelos mTian raionebSi kartofilis mosavlis 10%-s pirutyvis sakvebad iyeneben. mas farTd iyeneben saxameblis misaRebad. 1 t kartofilidan, 17,6% saxameblianobiT, SeiZleba miRebuli iqnes 112 l spirti, 55 kg Txieri naxSirorJangi, 170 kg saxamebeli. mTiani havis Seguebis gamo, Tavisi gavrcelebiT aRwevs iseT simaRleebs, zRvis donidan, sadac SeuZlebelia sxva kulturebis moyvana. 

amerikis aRmoCenamde evropisa da aziis qveynebSi kartofils srulebiT ar icnobdnen. samxreT amerikis adgilobrivi tomebi ki uxsovari droidan misdevdnen mis moyvanas.

saqarTveloSi kartofilis pirveli naTesebi gamoCnda 1818-1819 wlebSi, sadac mis moyvanas bostnebSi misdevdnen rusebi da Camosaxlebuli ucxo tomebi, umTavresad germanelebi.

kartofilis naTesebis 80% moqceulia saqarTvelos aRmosavleT nawilSi da gavrcelebulia umTavresad mTian raionebSi: axalqalaqis, axalcixis, walkas, dmanisis, ninowmindis, TeTri wyaros, TianeTis, duSeTis, samaCablos da sxva raionebi. mis moyvanas farTod misdeven aWaris – xulosi da Suaxevis raionebSi, agreTve svaneTSi, zemo imereTSi da raWaSi.

kartofilis saSualo mosavlianoba, saqarTveloSi, daaxloebiT 120 c udris ha-ze. 

kartofili (Solanum tuberosum L) ekuTvnis ZaRlyurZenasebrTa ojaxs (Solanaceae) da warmoadgens orlebnian, balaxovan mcenares.  

tuberi warmoadgens Reros saxecvlilebas, romelzec moTavsebulia CaRrmavebuli adgili e.w. Tvlebi, romelbSic kvirtebi sxedan. TiToeul TvalSi ramdenime kvirti zis, ufro xSirad ki sami kvirtia. tuberis bolos warmoadgens Cazneqili nawili, e.w. Wipi, romliTac is mimagrebulia mcenareze stolonis saSualebiT. Wipis mopirdapire mxares tuberis wvero ewodeba, romelzedac kvirtebis meti raodenobaa Tavmoyrili da isini erTmaneTTan ufro axlo sxedan. tuberis es nawili yvelaze sicocxlisunariania, amitom Rivebis gamotana pirvel rigSi wveris kvirtebidan xdeba. arCeven TeTr, wiTel da lurjtuberian jiSebs.

saxamebliT mdidar jiSebs kanis badiseburad daqselva axasiaTebs, sufris jiSebs ki sada kani aqvs. yviTelxorciani tuberi ufro mdidaria vitaminebiT.

kartofilis tuberi Seicavs 25% mSral nivTierebas. aqedan 18% saxamebels. kartofili mdidaria C vitaminiT, amasTan erTad SeicavsBB jgufis vitaminebsac PP da K vitaminebs. gansakuTrebiT bevria vitaminebi axal, saadreo kartofilSi.  

kartofili Seicavs Sxamian nivTierebas, glukoalkaloids – solanins 0,002-0,02%-mde, romelic bevria mwvane tuberSi.

kartofilis gamravleba warmoebs vegetatiurad, tuberebis saSualebiT. pirvelad viTardeba centraluri kvirtebi, xolo misi dazianebis SemTxvevaSi gaRivebas iwyeben saTadarigo kvirtebi. miwisqveSa Rerodan xdeba orgvari saxis gamonazardis gamotana – fesvebisa da stolonebis. stoloni uferuli, fesvismagvari gamonazardia da arsebiTad Reros warmoadgens. grZeli stolonebi budeSi gafantul tuberebs iZleva.

kartofilis dargvidan 20-22 dRis Semdeg xdeba misi aRmoceneba. erTi tuberidan ramodenime Rero aRmocendeba da amrigad viRebT kartofilis buCqs, romlis simaRle normalur pirobebSi 70-90 sm-s aRwevs.

saqarTveloSi kartofilis moyvanas misdeven zRvis sanapiro raionebidan dawyebuli alpur zonamde. saukeTeso mosavals is mTian zonaSi iZleva. 

tuberi gaRivebas iwyebs 4-50C siTboze. aRmonacenisTvis saWiroa 10-120C siTbo. ganviTarebisaTvis saukeTeso temperaturaa 16-180C siTbo. 20-250C-s zemoT ki mcenare ganicdis gadagvarebas. 

kartofilisaTvis saukeTeso niadagad iTvleba neSompaliT, mdidari tyis niadagebi. kartofili saWiroebs Rrma da fxvier saxnav fenas. is iZleva farTobis erTeulze mSrali nivTierebebis TiTqmis samjer met mosavals, vidre marcvleulebi. nakeli kartofilisTvis Seucvleli sasuqia. Tixnar niadagebze saWiroa 30-40 t/.ha-ze, romelic Seitaneba mzralad xvnis win. karg Sedegs iZleva budnebSi 400-500 g-mde gadamwvari nakelis Setana.

fosforiani sasuqebi xels uwyobs kartofilis tuberSi saxameblis dagrovebas da aumjobesebs mis xarisxs.

kaliumiani sasuqic xels uwyobs tuberSi saxameblis dagrovebas da winaaRmdegobas uwevs rgoluri sidamplis daavadebas. kaliumiani sasuqebidan saukeTesoa mcenareuli nacari, romelic SeaqvT gazafxulze dargvis win, ha-ze 6-7 c.

kartofilis dargva warmoebs mTeli tuberiT, msxvili tuberi ki SeiZleba Suaze gaiWras.

saukeTeso sargavi masalaa 60-70 g, saSualo sididis tuberi.

msxvili tuberebiT rgvisas, maTi Suaze gayofa warmoebs dargvis dRes. dauSvebelia kartofilis wvrili tuberebis (20-40 g) dargva.

rgvis saheqtaro normaa 3 tonamde. 
zogjer mimarTaven dargvamde tuberebis winaswar gaRivebas. es RonisZieba mniSvnelovnad aCqarebs dargvis Semdeg mcenaris ganviTarebas. gasaRiveblad iReben mxolod saRsa da dauzianebel tuberebs, romelTac awyoben gasaRiveblad, dargvamde 35-40 dRiT adre. gasaRivebel masalis dasawyob adgilas winaswar ukeTdeba dezinfeqcia, gogirdiT an formaliniT. saTesle masala iSleba iatakze 2-3 tuberis sisqiT, 12-150C siTbos pirobebSi. gaRivebis win awarmoeben kartofilis Sewamlas 0,5%-iani formalinis xsnariT. mindvrad gaaqvT 1-2 sm sigrZis msxvili mwvane Rivis mqone tuberebi, kalaTebiT an yuTebiT. gaRivebuli kartofili irgveba mTlianad, xolo msxvili tuberebi SeiZleba gaiWras sigrZeze, galesili daniT, romelsac yoveli tuberis gaWris Semdeg avleben sadezinfeqcio xsnarSi. dargva warmoebs niadagis 7-80C gaTbobis pirobebSi. kartofilis rgva warmoebs kvlis ferdze, 12-14 sm siRrmeze, mwkrivTSoris 60-70 sm daSorebiT, xolo mcenareTa Soris 30-35 sm daSorebiT. ha-ze irgveba 40-60 aTasi mcenare. TiToeul buCqidan SesaZlebelia miRebuli iqnas naxevari kilogrami kartofili, riTac mosavlianoba ha-ze 200-225 c-s aRwevs.

kartofilis erT-erTi veragi daavadebis – fitoftoris winaaRmdeg iyeneben 0,4%-ian cinebis an 1% bordos siTxes, 500 l raodenobiT ha-ze.

mosavlis aReba SesaZlebelia, Tu tuberis kani imdenad gamagrebula, rom xeliT advilad ar Zvreba. an rodesac foTlebi Sexmeba an Semodgomis pirveli yinvebis Sedegad foTlebi daiRupeba.

kartofilis aReba warmoebs kombainiT. axlad aRebuli kartofili ramdenime saaTiT niavze unda SeSres. Senaxva warmoebs 1-30C siTbos pirobebSi.

narkotikuli mcenareebi

narkotikuli mcenareebis mraval saxeobidan farTo sameurneo mniSvneloba da gavrceleba aqvs Tambaqos da wekos. isini Seicaven alkaloidur nivTierebas – nikotins, romelic adamianis centralur nervul sistemaze gamabrueblad, damTrgunvelad da amRznebaT moqmedebs.

Tambaqos aRmoCenamde, Zvel qveynebSi, sakmaod hqonda fexi mokidebuli Criaqis wevas – narkomanias (berZnulidan, narke – gaSeSeba, mania – SeSliloba), risTvisac iyeneben opiums, haSiSs da sxva. Tambaqos gavrcelebam nawilobriv mainc ixsna mosaxleoba am saSiSi senisagan.

Tambaqo da weko botanikurad erTi gvaris – Nicotiana L warmomad-genlebia, romelic ZaRlyurZenasebrTa (Solanaceae) ojaxSi Sedis. 

Tambaqo – gamoiyeneba umTavresad mosawevad. misi CayviTlebuli da fermentirebuli foTlebisgan mzaddeba papirosi, sigara, sigareti, saCibuxe Tambaqo da sxva.

Tambaqos samSobloSi, centralur da samxreT amerikis qveynebSi, adgilobrivi indoeli tomebi uxsovar droidan iyenebdnen Tambaqos mosawevad. aseve foTlebis ReWvasa da fxvnilis-burnuTis ynosvas.

Tambaqo farTod gamoiyeneba medicinaSic, samkurnalo preparatebis dasamzadeblad (vitamini PP). Tambaqos fxvnils iyenebdnen Wrilobidan sisxlis denis SesaCereblad, naxarSiT mkurnalobdnen qeciT daavadebas.

Tambaqosgan damzadebul preparatebs (Tambaqos nayeni, nikotin-sulfati, nikodusti da sxva) iyeneben soflis meurneobaSi, mavneblebis winaaRmdeg.

Tambaqos Tesli 40%-mde zeTs Seicavs, romelic gamoiyeneba sapnisa da saRebavebis warmoebaSi. rafinirebuli wekos zeTi saWmeladac gamodgeba. weko heqtarze 8 c-mde Tesls iZleva.

evropelTagan, Tambaqos pirveli kolumbis eqspedicia gaecno. 1492 wels kunZul kubaze isini Sexvdnen adgilobriv tomebs, romlebic Tambaqos daxveul foTlebs eweodnen da mas `tabagos~ eZaxdnen. evropaSi is Semoitana espanelebma. safrangeTis elCma, portugaliaSi, Jan nikom 1560 wels Tambaqos foTlebidan gamohyo uferuli cximis magvari samkurnalo siTxe, romelic Semdeg mis sapativcemlod `nikotini~ uwodes.

saqarTveloSi Tambaqos Semotanis periodad XVII saukunis damlevi da XVIII saukunis dasawyisi iTvleba. saqarTveloSi Tambaqo mohyavT dasavleTSi: afxazeTsa da aWaraSi, xolo aRmosavleTSi: lagodexis, marneulis da bolnisis raionebSi.

umaRlesi xarisxis Tambaqo mohyavT afxazeTSi, romelic gamoirCeva sasiamovno aromatiT da farTod gamoiyeneba samkurnalod. Tambaqos saSualo mosavlianoba 14-16 c-s udris heqtarze.

Tambaqo erTwlovani balaxnairi mcenarea, swormdgomi, momrgvalo an dakuTxuli ReroTi, simaRliT 1,0-1,5 m, zogjer samic. Rero mTel sigrZeze damuxlulia da bususiTaa dafaruli. fesvi – mTavarRerZiania, uxvad dafoTlili da sakmaod Rrmad vrceldeba niadagSi. foToli – mokle yunwiani an mjdomare, ovaluri, gulisebri moyvanilobis an elifsis formis. kide mTliani, wawvetebuli wveriT, sigrZiT 10-50 sm, siganiT 8-30 sm. nayofi – kolofia, orbudiani, mravalTesliani, ovaluri formis, momwifebisas yavisferi, ixsneba 2 sagduliT. Tesli yavisferi, ovaluri, wvrili. 1000 marcvlis wona 0,06-0,08 g. erT gramSi 10-15 aTasi Teslia, xolo erT kolofSi – 4000-mde. dasaTesad gamoiyeneba wina wlis mosavlis Tesli, romelic 5-6 wlis manZilze inarCunebs aRmocenebis unars. 

Tambaqos jiSebi, wevis Rirsebis mixedviT iyofa: aromatul da ConCxian Tambqoebad. aromatuli Tambaqoebi gamoiyeneba Tambaqos ZiriTadi nedleulis gasaumjobeseblad. aromatuli Tambaqos jiSebia: samsuni 27, samsuni 155, samsuni 224 da diubeki 44. saConCxe Tambaqoebia: trapizoni 285; trapizoni 1867; trapizoni 245 da sxva. sasigare jiSebia: havana 1112; perevoloCaneti da sxva.

samsuni 27 – daraionebulia afxazeTis da aWaris dablob zonaSi. gamoyvanilia afxazeTis s.s. sacdeli sadguris mier. mcenaris simaRle saSualod 150 sm, savegetacio periodi – dargvidan mosvlis srul aRebamde 90-120 dRe. foToli – yunwiani, odnav danaoWebuli, erT Zirze 35-40-mde foTolia, foTlis sigrZe-siganis Sefardebas 1,6 : 1,0-Tan.

trapizoni 285 – daraionebulia lagodexis, bolnisis da marneulis raionebSi. gamoyvanilia lagodexis sacdeli sadguris mier. saSualo vegetaciis jiSia. savegetacio periodi dargvidan srul momwifebamde 110-115 dre. mosavliania, foTlis sigrZe – 40-45 sm. sigane – 25-30 sm. sigane sigrZis Sefardeba 1,5 : 1,0-Tan. foToli yunwiania. zedapiri gluvi.

diubeki 44 – gamoyvanilia yirimSi. mjdomare foTliT. erT mcenareze 28-35 foTolia. mcire zomis – 12-15 sm sigrZisa da 6-8 sm siganiT. sigrZe-siganis Sefardeba 1,9 : 1,0-Tan. iZleva Zlier aromatul, rbili gemos, maRalxarisxovan, moyviTalo-narinjisfer nedleuls. mosavliani jiSia.

Tambaqos weviTi Rirseba, surneleba, aromati, simagre, gemo, wvis unari damokidebulia foTlis qimiur Semadgenlobaze. mza produqtSi mSrali nivTiereba 85-90%.

mSral nivTierebidan organul naerTebze modis 80%, xolo araorganulze – 20%. organul nivTierebidan aRsaniSnavia 2 ZiriTadi jgufi: azotovani da uazoto nivTierebani. azotovani: alkaloidebi, cilebi, amidebi, amoniaki. uazoto: naxSirwylebi, fisi, organuli mJaveebi, eTerzeTebi da sxva.

alkoloidebis jgufidan aRsaniSnavia nikotini. igi ufero, cximiseburi siTxea. haerze iJangeba, muqdeba, advilad ixsneba wyalSi, spirtSi, eTerSi. sufTa saxiT Zlieri Sxamia. Tambaqos umaRlesi xarisxis nedleulSi misi Semcveloba 1,2-1,5%-s Seadgens. dabal xarisxSi – 2,0-2,5%. wekoSi is 5-dan 10%-mdea. nikotinis didi raodenoba auaresebs Tambaqos xarisxs, ukargavs sasiamovno aromats da gemos, aZlevs mas simwares.

Tambaqos xarisxs auaresebs cilebic. misi Semcveloba nedleulSi 10-12%-ia. wekoSi ki 2-jer meti (20%). misi wvis dros warmoiqmneba cudi sunisa da mware gemos aqriladi nivTiereba. Tambaqos foToli Seicavs 1,0-1,3%-mde eTerovan zeTebs, romelic gansazRvravs Tambaqos surnelebsa da aromats.

Tambaqos wvis unari damokidebulia nacris elementebze. kaliumis Semcveloba dadebiTad moqmedebs wvaze, qlori da sulfatebi ki uaryofiTad.

Tambaqo siTbos moyvaruli mcenarea. Teslis gaRivebisaTvis saWiroa 10-110C-ze meti siTbo. ganviTarebisaTvis optimaluri temperaturaa 20-250C siTbo. mgrZnobiarea wayinvebis mimarT. aqtiur temperaturaTa jami 1900-34000-ia. did moTxovnilebas iCens sinaTlis mimarT. maRalxarisxovani produqcia miiReba mziT kargad ganaTebul samxreTis ferdobebze. transpiraciis koeficienti 500-600-ia.

ar urCeven Tambaqos moyvanas noyier, humusiT mdidar niadagebze, radganac mcenare uxvad iTvisebs niadagidan azots, rac mkveTrad auaresebs foTlis xarisxs. TambaqosaTvis niadagis damuSaveba iwyeba  mzraliT.

Tambaqos nergi gamohyavT kvalsaTburebSi an Ria kvlebSi. 1 kv. m kvalsaTburebidan miiReba 1200 cali nergi, xolo Ria kvlebze 700-800 cali.

kvalsaTburebSi 1 kv. metrze saWiroa Tesli – 0,8 g. adre vadebSi Tesvisas iTeseba mSrali Tesli, xolo gvian vadebSi Tesvisas – gaRivebuli Tesli. 

dasargavad iyeneben kargad dafesvianebul, 5-6 foTlis mqone, 10-12 sm simaRlis nergs. nergi, gadargvamde 2 dRiT adre, Seiwamleba 1%-iani bordos xsnariT. dargvis vadebia 15 aprilidan maisis damlevamde. Tambaqo irgveba 60X15 sm, rac ha-ze 80 aTas mcenares Seadgens. wvrilfoTliani `diubeki~ 50X12. dargva warmoebs xeliT an manqaniT. darguli CiTili maSinve irwyeba.

nargavis movlis erTi aucilebeli RonisZiebaa, yvavilis gamotanisas Tavebis wawveta, raTa foTlebSi Seqmnili plastikuri nivTierebebi ar moxmardes Teslis ganviTarebasa da namxrevebis warmoqmnas.

Tambaqos foTols iReben teqnikuri simwifis fazaSi, roca is Ria mwvane fers iRebs, wveri da kideebi odnav yviTldeba, foToli ufro webovani xdeba, mTavari ZarRvi Riafers iRebs da foToli specifikuri tkacuniT advilad scildeba Reros. pirvelad Semodis qveda, Zveli foTlebi, Semdeg Suawelis da bolos zeda. foTlis Setexva 5-6-jer warmoebs. umaRlesi xarisxis Tambaqos iZleva zeda iarusis foTlebi – meoTxe-mexuTe Setexva.

Setexvebi sruldeba xeliT, namis SeSrobis Semdeg, ukeTesia saRamoTi an RamiT Setexva. erTdroulad warmoebs mxolod erTi iarusis foTlis Setexva, romelic ewyoba mwkrivSi dastebad. dastebi gadaaqvT kalaTebiT an yuTebiT fardulSi asanemsad. gadatanisas unda davicvaT foToli dazianebisagan mzis sxivis pirdapiri moqmedebisa da mtvrisagan.

Tambaqos foTlebi Setexvidan erTi dRe-Ramis ganmavlobaSi unda ainemsos 5-6 m zonarze. zonarze calke ainemseba erTi Setexvis, erTnairi sididis da simwifis foTlebi. xolo dazianebulebi calke zonarze unda ainemsos. foTolTa Soris manZili zonarze, foTlis yunwis sisxos naxevars unda udrides.

Tambaqos foTlebis Sroba ori fazisagan Sesdgeba: CayviTleba da fiqsacia anu sakuTriv Sroba. CayviTleba mimdinareobs 25-300C siTbosa da 80-85% haeris tenianobis pirobebSi da damTavrebulad iTvleba, roca foTlis erTi meoTxedi kargad iqneba gayviTlebuli, xolo danarCeni moyviTalo fers miiRebs. Tambaqos foTlis fiqsacias anu sakuTriv Srobas axdenen mzeze an specialur cecxlsaSrobSi. mzeze Srobis procesi 8-dan 22 dRemde grZeldeba. Sroba warmoebs foTlis mTavari ZarRvis da yunwis srul gaSrobamde.

weko – mniSvnelovani teqnikuri mcenarea. misi foTlebi Seicavs 5-dan 15%-mde nikotins da 15-20%-mde organul mJaveebs, maT Soris 10%-ze met limonis mJavas. wekos foTolSi 2-jer meti limonis mJavaa, vidre TviT limonis nayofSi. weko ZiriTadad mohyavT mosawevad, saburnuTed da saReWad. wekos fxvnilidan mzaddeba preparatebi: nikodusti, nikotin-sulfati da sxva – mavneblebis winaaRmdeg, pirutyvis qecis samkurnalod da cxvris gasabanad.

wekos Tesli 35-40%-mde zeTs Seicavs, romelic gamoiyeneba sapnisa da saRebavebis warmoebaSi. saqarTveloSi wekos Tesen adgilobriv moxmarebisaTvis. wekos saheqtaro mosavlianoba 30-35 c.

weko (Nikotiana rustica L) erTwlovani mcenarea, simaRliT 1,2 m-mde. mTeli mcenare dafarulia Tavakebiani da martivi bususebiT, romlebic specifikur surnels gamoscems. Tesli Zlier wvrilia, 1000 marcvlis wona 0,25-0,35 g ar aRemateba, magram gacilebiT ufro msxvilia, vidre Tambaqos Tesli. fesvTa sistema mZlavri, niadagSi Cadis 1,5 m-mde. Tesli Rivdeba niadagis 7-80 siTboze. optimaluri temperatura gamravlebisaTvis 20-250C. transpiraciis koeficienti 450-500 udris. weko grZeli dRis mcenarea. xangrZlivi ganaTebis pirobebSi intensiurad viTardeba.

wekos jiSebi 2 jgufad iyofa: mwvane wekod da yviTel wekod. yviTeli jiSebi iZlevian maRalxarisxovan nedleuls. gansxvavebiT Tambaqosgan, wekosTvis saSiSi araa organuli sasuqebi. niadagis damuSaveba aqac mzralad xvnis wesiTaa. saCiTiled kvalsaTburSi 1 kv. m-ze iTeseba 1,5-3,0 g Tesli. ha-ze irgveba 60-65 aTasi nergi.

mosavals iReben foTlis teqnikuri simwifis fazaSi, roca is simwifis gamo gadaxrilia Zirs da aqvs damaxasiaTebeli wekos Zlieri suni.
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vegetatiurad





Rero-foTlis parazitebi





parazitebi





mraval-wlovanebi





fesvis naxevrad-parazitebi





naxevrad parazitebi





Reros naxevrad-parazitebi





1. efemerebi


2. saadreo da sagviano 


   sagazafxuloebi


3. mozamTreebi


4. saSemodgomoebi


5. orwlianebi





araparazit. (avtunifebi)





mokle-xnovani





fesvnayari


fesuriani


bolqvian-tuberiani


mxoxavi





mTavarRerZianebi





mraval-


wlovani





funjafesvianebi





n.S.k.





n.S.k.
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