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winasityvaoba

niadagmcodneoba aris mecniereba niadagis, rogorc bunebrivi sxeulis, war-
moebis saSualebisa da Sromis sagnis Sesaxeb. igi bunebismetyvelebis damouki-
debeli dargia. 

niadagi Tavisi nayofierebiT warmoadgens mcenareebis, maT Soris, saso-
flo-sameurneo, sicocxlis erT-erT yvelaze arsebiT faqtors. sasoflo-sa-
meurneo warmoebis ekologiurad swori da ekonomikurad gamarTlebuli 
gaZRola SesaZlebelia niadagis Rrma da konkretuli codnis safuZvelze.

mravalricxovani gamokvlevebiT dadgenilia niadagebis genezisis da evo-
luciis ZiriTadi kanonzomierebani, maTi, rogorc gansakuTrebuli mravalkom-
ponenturi sistemis, gamoyofa. 

saqarTvelo xasiaTdeba metad saintereso niadaguri safariT. jer kidev XIX 
saukunis bolos saqarTvelo samarTlianad iyo aRiarebuli, rogorc „niadage-
bis bunebrivi muzeumi Ria cis qveS“. qveyanaSi gavrcelebulia evropis yvela 
niadagi da iseTic, romelic ar aris evropaSi. araerTi niadagi pirvelad sa-
qarTveloSi iyo aRwerili da Seswavlili da SemdgomSi msoflios mraval qve-
yanaSi moxda maTi gamoyofa. niadagebis geografiis erT-erTi ZiriTadi kanoni 
niadagebis vertikaluri sartyelianobis Sesaxeb dadgenili iyo kavkasiis, maT 
Soris, saqarTvelos, niadagebis Seswavlis safuZvelze. 

winamdebare wigni eZRvneba kaxa benduqiZis naTel xsovnas, misi wvlili agra-
ruli mecnierebebis, maT Soris, niadagmcodneobis, ganviTarebaSi gansakuTre-
bulia. uSualod mis saxels ukavSirdeba agraruli universitetis warmateba 
da qveynis erT-erT wamyvan umaRles saswavleblad aRiareba.
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Tavi I

cneba niadagis Sesaxeb, niadagze swavlebis  
ganviTareba da agroniadagmcodneoba

1.1. cneba niadagis Sesaxeb

niadagi gansakuTrebuli bunebrivi sxeulia, romelsac uWiravs gardamavali 
adgili cocxal da aracocxal bunebas Soris.

niadagis safuZvels warmoadgens aracocxali mineralebi da sxvadasxva qi-
miuri SenaerTi, romelic niadagma memkvidreobiT miiRo dedaqanisagan.

niadagis ganuyofel nawils warmoadgens cocxali organizmebi: mcenareebi 
(fesvTa sistema), niadagis mwerebi da cxovelebi – umartivesi, uxerxemloebi da 
xerxemlianebi, agreTve mikroorganizmebi.

niadagis Sedgenilobis ZiriTadi maxasiaTebelia masSi specifikuri xasiaTis 
organuli nivTierebis – humusis – arseboba, romelic niadagwarmoqmnis pro-
cesis produqtia. biosferoSi niadagis garda humusi arsad gvxvdeba.

cocxali da aracocxali bunebis unikaluri SeTanawyobiT erT bunebriv sxeu-
lSi niadagi warmoqmnis rTul polikomponentur, damoukidebel bunebriv sxeuls.

niadagi mravalfaziani Ria sistemaa, romelic Sedgeba myari, Txevadi, airo-
vani da cocxali fazebisagan.

niadagis myar fazaSi Sedis mineralebi da qimiuri SenaerTebi, romlebic 
niadagSi gadavida qanebidan da darCa ucvleli gamofitvisa da niadagwarmo-
qmnis procesebSi. mineralebi da marilebi, romlebic SemorCa niadags qane-
bisagan, warmoadgens pirvelad mineralebs. maT garda, niadagis myari fazis 
formirebaSi monawileobs meoradi warmoSobis sxvadasxva komponenti, isini 
warmoiqmna qanebis gamofitvisa da niadagwarmoqmnis procesSi. maT ricxvs mie-
kuTvneba: meoradi Tixamineralebi, martivi marilebi, Jangebi da hidroJangebi, 
mcenareuli narCenebi da maTi gardaqmnis produqtebi – detritebi, humusovani 
nivTierebebi da maTi organul-mineraluri warmonaqmnebi.

niadagis myar fazas axasiaTebs granulometruli, mineralogiuri Sedgeni-
loba, agebuleba, struqtura da forianoba.

niadagis Txevad fazas miekuTvneba wyali, romelic gadaadgildeba niadagis 
profilSi masSi gaxsnili sxvadasxva mineraluri, organuli da organul-mine-



agroniadagmcodneoba 
Tavi I | cneba niadagis Sesaxeb 

14

raluri SenaerTiT. mas ewodeba niadaguri xsnari. igi niadagis Zlier moZrav 
fazas warmoadgens da mniSvnelovan rols asrulebs niadagis profilSi sx-
vadasxva nivTierebis migraciaSi. niadagwarmoqmnis procesSi wyals iseTive 
mniSvneloba aqvs, rogorc sisxls cocxal organizmSi.

niadagis Txevadi fazis dinamika mWidrod aris dakavSirebuli atmosferul 
da gruntis wylebis reJimTan, temperaturasTan da Jangva-aRdgeniT reJimTan.

niadagis airovani faza warmoadgens niadagis haers, igi avsebs sxvadasxva 
sicarieles, romelic niadagSia da ar aris dakavebuli wyliT. niadagis haeri 
mniSvnelovnad gansxvavdeba atmosferulisagan da dinamiuria droSi.

niadagis cocxali faza warmodgenilia cocxali organizmebiT, romlebic 
cxovroben niadagSi da warmoadgenen niadagwarmoqmnis procesis mniSvnelovan 
faqtors.

cocxal fazaSi Sedis sxvadasxva mikroorganizmi – baqteriebi, sokoebi, aq-
tinomicetebi, wyalmcenareebi, niadagis mikrofauna da mezofauna, umartives-
ni, mwerebi, Wiayelebi da mwvane mcenaris fesvTa sistemebi.

niadagis yvela faza urTierTkavSirSia da arsebobs rogorc mTliani sxeuli.
niadagi Ria sistemaa. niadagsa da garemos Soris mudmivad mimdinareobs ni-

vTierebaTa da energiis gacvla.
niadagis urTierTqmedeba sxva bunebriv sxeulebTan gamoixateba:
• airebis gacvliT (O, CO2, N2 da sxv.);
• radiaciis gacvliT sistemaSi: mze – niadagi – atmosfero;
• biofiluri elementebis gacvliT sistemaSi: niadagi – mcenare;
• niadagSi fotosinTezis produqtebis SeRweviT.
niadagi warmoadgens rTul sistemas, e.i. sistemas Sida da gareSe funq-

cionaluri kavSirebis usasrulod didi mravalferovnebiT, romelsac gaaCnia 
rTuli, sxvadasxva donis struqturuli organizacia.

bolo dros Camoyalibda warmodgena niadagis struqturuli organizaciis 
ierarqiuli doneebis Sesaxeb, rasac aqvs didi meTodologiuri mniSvneloba. 
niadagis, rogorc bunebrivi sxeulis Seswavlis dros, unda xdebodes stru-
qturuli organizaciis Tanmimdevruli doneebis ierarqiuli seriis garCeva. 
yoveli maTgani saWiroebs kvlevis, kontrolis da marTvis specifikur meTo-
debs da midgomebs.

atomuri done. igi niadagis yvelaze dabal struqturul-organizaciul do-
nes warmoadgens, romelTanac gvaqvs saqme niadagebis bunebrivi (uranis, ra-
diumis, Toriumis da sxv.) da xelovnuri radioaqtiurobis Seswavlis dros. 
niadagSi ultra-mikrokoncentraciis doneze radionuklidebi, Cveulebriv, 
Zalian mcire raodenobiTaa, Tumca maT zogierT niadagSi SeuZliaT radioaq-
tiuri gamosxivebis gziT gavlena moaxdinon gamofitvasa da niadagwarmoqmnis 
procesze.

kristalurmolekuluri an molekulur-ionuri done.  niadagis struqtu-
ruli organizaciis am doneze, elementebis saxiT gvevlineba molekulur-io-
nuri centrebi niadagis myari fazis sxva fazebTan gayofis sazRvarze. ionebi 
niadaguri xsnarebis mTavari komponentebia. isini gansakuTrebul rols asru-
lebs niadagis Jangva-aRdgeniT reJimSi, mJavianobisa da tutianobis bunebaSi, 
mcenareTa kvebaSi, sxvadasxva organul-mineraluri kompleqsis SeqmnaSi.

niadagis molekuluri Sedgeniloba mravalferovania, romlis identifici-
rebac Zalian rTulia; Seswavlilia mxolod maTi nawili – kristaluri mi-
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neraluri SenaerTebi – niadagis mineralebi, organuli SenaerTebi – Saqrebi, 
aminomJavebi, fenolebi, cximmJavebi, fermentebi da sxv.

niadagis molekuluri da ionuri formis SenaerTebi ZiriTadad niadagur 
xsnarSia.

niadagis myari fazis ZiriTadi SenaerTebi agregirebul mdgomareobaSia da 
warmoadgens niadagis momdevno struqturul dones.

niadagis elementaruli nawilakebis done. niadagis elementaruli nawi-
lakebi warmoadgens sxvadasxva zomisa da bunebis nawilakebs – mineralur-kris-
talurs da amorfuls, organul da organul-mineralurs, isini dedaqanidan 
gadavidnen niadagSi da Seicvalnen niadagwarmoqmnis procesSi. am doneze mim-
dinareobs niadagSi nivTierebaTa ZiriTadi gardaqmna, romelSic gansakuTre-
bul rols asrulebs niadagis koloidebi. isini gansazRvraven niadagis mraval, 
umniSvnelovanes Tvisebas – wylovan-fizikurs, sorbciuls, buferuls da sxv.

agregatuli done. niadagSi elementaruli nawilakebi ar aris izolirebuli 
erTmaneTisagan, isini sxvadasxva faqtoris zemoqmedebiT erTiandeba agrega-
tebsa da axalwarmonaqmnebSi. niadagis struqturuli organizaciis am doneze 
gvxvdeba niadagis Sedgenilobis didi siWrele, niadaguri procesebis lokali-
zacia. magaliTad, wylisa da masSi gaxsnili nivTierebebis gadaadgileba agre-
gatebs Soris. mravali bioqimiuri da qimiuri procesi mimdinareobs ara nawi-
lakis zedapirze, aramed mis SigniT.

horizontis done. niadagis horizonti warmoadgens SedarebiT erTgvaro-
van fenas, romelic formirdeba niadagwarmoqmnis procesSi da dakavSirebulia 
nivTierebaTa gardaqmnebTan, akumulaciasTan, niadagidan gatanasTan an Semo-
tanasTan. niadagis horizontebSi xdeba nivTierebaTa da energiis aramarto 
vertikaluri, aramed horizontaluri gadaadgilebac, rac iwvevs horizontis 
ama Tu im damaxasiaTebeli Tvisebebis warmoqmnas.

niadagis calkeuli tipi xasiaTdeba niadagwarmoqmnis procesiT gamowveuli 
horizontebis garkveuli maxasiaTeblebiT.

profiluri done (niadaguri individi). niadagis horizontebis kanonzomie-
ri urTierTSefardeba qmnis niadagis profils, anu TviT niadags, rogorc gan-
sakuTrebul bunebriv-istoriul sxeuls. horizontebis erTianoba warmoad-
gens niadagis mniSvnelovan struqturul organizacias. 

niadagis horizontebi erTmaneTs ukavSirdeba nivTierebaTa da energiis mud-
mivi cvliT. am doneze vlindeba niadagis, rogorc erTiani sistemis, specifika. 

niadagebis Seswavlis profiluri meTodi safuZvlad udevs yvela niadagur 
kvlevas.

niadaguri safaris done. niadagis struqturuli organizaciis es done war-
moadgens gansazRvruli teritoriis niadagur safars, sadac niadagwarmomqm-
neli faqtorebis gavleniT xdeba niadagebis sxvadasxva kombinaciis formireba. 
kombinaciebi warmoadgens teritoriaze gavrcelebul niadagebs.

amrigad, niadagisaTvis damaxasiaTebelia struqturuli organizaciis sxva-
dasxva done, rac aZnelebs mis Seswavlas. niadagis romelime calkeuli stru-
qturuli donis detaluri Seswavla ar iZleva srul informacias niadagis 
Sesaxeb. amitom niadagze, rogorc bunebriv-istoriul sxeulze, sruli infor-
maciis misaRebad saWiroa yvela struqturuli donis Seswavla.
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1.2. niadagmcodneobis ganviTarebis istoria

niadagze codnis istoria aTaswleulebs iTvlis, moicavs saintereso da 
mniSvnelovan faqtebs, romlebic mWidrod ukavSirdeba miwaTmoqmedebis da 
mTeli civilizaciis ganviTarebas. niadagi yovelTvis iyo kacobriobis um-
niSvnelovanesi bunebrivi sawarmoo Zala da didi xania gaxda Sromis sagani.

amJamad gamoiyofa niadagmcodneobis ganviTarebis 10 ZiriTadi etapi:
1) niadagebis Tvisebebze, maT nayofierebasa da damuSavebis xerxebze gancalke-

vebuli faqtebis dagroveba (neoliTi, brinjaos saukune);
2)  morwyvisTvis niadagebis gamoyenebis pirveladi sistemis gamoyofa. niadage-

bis damlaSebasTan brZolis xerxebis gamoyeneba, miwebis primitiuli kadas-
tri (egvipte, mesopotamia, indoeTi, CineTi, mezoamerika); 

3)  niadagebze cnobebis pirveladi sistematizacia (feofasti, katoni, plini), 
maTi klasifikaciis mcdeloba (kolulemla), niadagebis ganoyierebis pir-
veli magaliTebi (varoni); niadagebis geografia herodotes da strabonis 
SromebSi; niadagebze warmodgenebis CarTva filosofiur (lukreciis kari) 
da religiur koncefciebSi (Zv.w. IV s. –  ax.w. IV s.);

4)  niadagebis aRwera miwis savargulebis feodaluri begarisa da privilegie-
bisTvis; Cinuri kadastrebi, „geoponikebi“ bizantiaSi, miwis Semfasebeli aq-
tebi germaniaSi, safrangeTsa da dasavleT evropis sxva qveynebSi; „Canaweri 
wignebi“ ruseTSi, niadagebis Sefaseba lietuvaSi, belorusiasa da ukrainaSi 
(VI-XVI ss.);

5)  codna niadagis Sesaxeb aRorZinebis epoqaSi; albert didis da petre kres-
cencis agronomiuli traqtatebi; niadagi abu ibn sinas (avicenas) warmodge-
nebiT; leonardo da vinCi mcenareebis zemoqmedebiT niadagebis warmoqmnis 
Sesaxeb; pirveli mosazrebebi mcenareebis kvebaSi niadagis marilebis rolis 
Sesaxeb – bernar palisusi (XV-XVII ss.).

6)  niadagebis nayofierebis Tanamedrove Sexedulebebis Casaxva da maTi kavSiri 
mTis qanebTan – (valeriusi, lomonosovi); kamaTi imaze, aris Tu ara niadagi 
mxolod „sayrdeni“ mcenareebisTvis (f. bekoni) Tu is „kvebavs“ maT wyliTa 
da marilebiT; agronomiul TxzulebebSi niadagis rolis gaZliereba (homi, 
livanovi da sxv.); niadagis Sesaxeb arsebuli monacemebis gamoyeneba fi-
ziokratebis ekonomikur swavlebaSi (XVIII s.);

7) niadagebis kvlevebis da sporadiuli Teoretikuli ganzogadoebebis ga-
farToeba da gaRrmaveba; mcenareebis sakvebi humusovani Teoria (kulbeli, 
teeri, komovi, pavlovi); libixis aRmoCena mcenaris mier niadagis „marile-
bis“ gamoyenebis Sesaxeb; Savmiwaze saukunovani diskusiis dawyeba; pirveli 
rukebi – niadaguri (staSici, grosul-tolstoi, veselovski) da agrogeolo-
giuri (lorenci); geologiuri niadagmcodneoba germaniasa da sxva qveynebSi 
(falu, berendti, severgini) (XVIII s.-is miwuruli – XIX s.-is I naxevari);

8) Teoriuli niadagmcodneobis Seqmna, misi umTavresi koncefciebis damtki-
ceba: niadagi bunebis damoukidebeli sxeulia, romelsac aqvs profiluri 
Seneba, nayofiereba – misi ganmsazRvreli xarisxi; swavleba niadagur tipe-
bis, maTi genezisa da evoluciis Sesaxeb; niadagebis klasifikacia; niadagi 
da landSafti; zonalobis kanonebi (dokuCaevi, sibircevi, kostiCevi, vi-
liamsi, gilgardi, ramanni, treitci, murgoCi da sxv.); niadaguri mikrobio-
logiis dawyeba (beirniki, vinogradski, omelianski – XIX s.-is II naxevari);
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9) msoflioSi dokuCaevis Sexedulebis gavrceleba; niadagebis axali klasi-
fikaciebi sxvadasxva qveyanaSi; am sakiTxisadmi formaluri midgomis reci-
divebi; niadagmcodneobis diferenciacia rig Svilobil disciplinad (nia-
dagebis geografia, niadagebis fizika, niadagebis qimia da sxv.); msoflios 
pirveli niadaguri rukebi (glinka, prasolovi); niadagmcodneobis warma-
tebebi aziis, afrikis, laTinuri amerikis ganviTarebad qveynebSi; agrono-
miuli niadagmcodneobis gardaqmna axal Teoriul safuZvlebze (raseli, 
mitCerlixi, sokolovski – XX s.);

10) konstruqciuli niadagmcodneobis Casaxva (Tanamedrove periodi); maTema-
tikis, fizikis, qimiis uaxlesi meTodebis gamoyeneba; pedostatistika da 
pedonika; niadaguri procesebis modelireba; niadagebis melioraciis da 
dacvis kapitaluri meTodebis damuSaveba; msoflios miwis resursebi da 
sursaTis problemebi; fao-iuneskos msoflios niadaguri ruka (Tanamedro-
ve periodi).
saqarTveloSi niadagebis Sefasebas da dacvas mravalsaukunovani istoria 

aqvs, rac uSualod ukavSirdeba qveyanaSi miwaTmoqmedebis maRal dones. mec-
nieruli, genezisuri niadagmcodneobis Casaxva ukavSirdeba niadagmcodneobis 
fuZemdeblis – v. dokuCaevis saxels.

vasil dokuCaevma (1846-1903) Camoayaliba warmodgena niadagze, rogorc gan-
sakuTrebul bunebriv warmonaqmnze, romelic ikavebs garkveul adgils sxva 
bunebriv sxeulebs Soris da moiTxovs Seswavlis gansxvavebul, dRemde ucnob 
meTodebs. is aRniSnavda, rom niadagi aris damoukidebeli bunebriv-istoriuli 
sxeuli, romelic warmoadgens gruntis, klimatis, mcenareebis da cxovelebis 
da, garkveulwilad, adgilis reliefis erToblivi moqmedebis produqts. 1892-
1895 wlebSi igi iyo novo-aleqsandriis (axlandeli poloneTi) sasoflo-sameu-
rneo institutis direqtori. misi xelmZRvanelobiT arsebiTad gaumjobesda 
saswavlo disciplinebis swavlebis sistema da Seiqmna ruseTSi pirveli damou-
kidebeli niadagmcodneobis kaTedra. v. dokuCaevi did yuradRebas uTmobda 
kavkasiis da, pirvel rigSi, saqarTvelos Seswavlas da 1898, 1899 da 1900 wlebSi 
samjer imogzaura aq. gaecno adgilebs daRestanSi, Cais plantaciebs baTumTan, 
venaxebs kaxeTsa da novorosiiskTan da sxv. v. dokuCaevma kavkasiis niadage-
bis magaliTze SeimuSava niadagebis geografiis erT-erTi ZiriTadi, niadagebis 
vertikaluri sartylianobis kanoni.

sergei zaxarovi (1878-1949), v. dokuCaevis mowafe. daibada TbilisSi da Ti-
Tqmis mTeli cxovreba gaatara saqarTveloSi. iyo Tbilisis politeqnikuri 
institutis pirveli direqtori (reqtori). 1900 wels, moskovis saxelmwifo 
universitetis damTavrebis Semdeg, monawileoba miiRo v. dokuCaevis eqspedi-
ciebSi kavkasiis niadagebis Seswavlis mizniT. misi ZiriTadi Sromebi eZRvneba 
kavkasiis niadagebis warmoSobis, geografiis, vertikaluri zonalobis, tyisa 
da stepis urTierTobis sakiTxebs. is agreTve ikvlevda niadawarmoqmnis sawyis 
stadiebs, niadagur xsnarebs, stepis niadagebis damlaSebas da sxv. s. zaxaro-
vis mier gamocemuli saxelmZRvanelo „niadagmcodneobis kursi“ (1926, 1929, 
1931) iTvleba yvela drois erT-erT saukeTeso saxelmZRvanelod niadagmcod-
neobaSi. man SemoqmdebiTad ganaviTara v. dokuCaevis swavleba niadagebis ver-
tikaluri sartylianobis Sesaxeb, pirvelma Seadgina saqarTvelos niadagebis 
sqematuri ruka da niadagebis klasifikaciis sqema. man Seiswavla maRalmTis 
niadagebi da maT miuZRvna specialuri monografia. 1904 wels s. zaxarovma 
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didgoris midamoebSi gamoyo e.w. yavisferi niadagebi, romlebmac SemdgomSi 
miiRes „msoflios moqalaqeobis uflebebi“ da amJamad gamoiyofa msoflios 
mraval qveyanaSi (saberZneTi, italia, espaneTi, aSS da sxv.).

dimitri gedevaniSvili (1884-1958), saqarTvelos mecnierebaTa akademiis we-
vr-korespondenti, saqarTveloSi niadagmcodneobis erT-erTi fuZemdebeli. 
daamTavra novo-aleqsandriis (poloneTi) soflis meurneobis da metyeveobis 
institutis agronomiuli fakulteti. monawileobda Soreuli aRmosavleTis, 
aziisa da amierkavkasiis niadagebis gamomkvlev eqspediciebSi akademikos k. 
glinkas xelmZRvanelobiT. igi iyo niadagmcodneobis da zogadi miwaTmoqme-
debis kaTedris gamge Tbilisis saxelmwifo universitetsa (1919-1929) da Tbi-
lisis politeqnikur institutSi (1921-1924). 1929 wlidan saqarTvelos saso-
flo-sameurneo institutSi xelmZRvanelobda niadagmcodneobis kaTedras. 
man gamoikvlia saqarTvelos mevenaxeobisa da meCaieobis raionebis, agreTve 
kolxeTis dablobis niadagebi; misi xelmZRvanelobiT Sedga saqarTvelos nia-
dagebis rukebi. sayuradReboa misi Sroma „saqarTvelos niadagur-landSaftu-
ri zonebi“ da g. talaxaZesTan erTad gamocemuli saxelmZRvanelo niadagm-
codneobaSi (1955, 1958, 1961).

mixeil sabaSvili (1900-1979), akademikosi. sxvadasxva dros iyo Tbilisis 
saxelmwifo universitetis niadagmcodneobis kaTedris gamge, niadagmcodneo-
bis, agroqimiis da melioraciis institutis direqtori, saqarTvelos mecnie-
rebaTa akademiis biologiis ganyofilebis akademikos-mdivani, saqarTvelos 
soflis meurneobis mecnierebaTa akademiis pirveli prezidenti. m. sabaSvili 
iyo 200-mde samecniero naSromis, maT Soris, qarTul enaze niadagmcodneobaSi 
pirveli saxelmZRvanelos (1941, 1955, 1970) avtori. aRsaniSnavia fundamenturi 
monografiebi: „saqarTvelos niadagebi“ (1948), „saqarTvelos ssr niadagebi“ 
(1965)“ da sxv. misi xelmZRvanelobiT Sedgenilia sxvadasxva masStabis niadagu-
ri rukebi.

mixeil daraselia (1902-1997), cnobili agronom-niadagmcodne, saqarTvelos 
mecnierebaTa akademiis wevr-korespondenti. 1928 wels daamTavra Tbilisis 
politeqnikuri institutis sasoflo-sameurneo fakulteti. 1928-1929 ww. mu-
Saobda ozurgeTis sacdel sadgurSi nakveTebis geografiuli qselis gamged. 
1930 wlidan – Cais da subtropikuli kulturebis samecniero-kvleviT insti-
tutSi. 1974 wlidan iyo saqarTvelos mecnierebaTa akademiis soflis meurneo-
bis mecnierebaTa problemebis ganyofilebis akademikos-mdivani. m. daraseliam 
daamuSava niadagebis eroziis sawinaaRmdego RonisZiebebi da Camorecxili nia-
dagebis nayofierebis aRdgenis sakiTxebi. Seiswavla saqarTvelos eweri niada-
gebi, wiTelmiwebi da maTi gamoyeneba subtropikuli kulturebisTvis. sagu-
lisxmoa mis mier mravalwliani, farTomasStabiani, unikaluri lizimetruli 
gamokvlevebi anaseulSi.

sergei zoni (1906-2002) daibada vladikavkazSi, sadac daamTavra sasoflo-sa-
meurneo instituti. samecniero moRvaweoba daiwyo 1927 wels. 70 welze meti 
xnis ganmavlobaSi niadagmcodneobisa da geografiis sakiTxebze gamoaqveyna 
350-ze meti samecniero naSromi, maT Soris, 30 monografia. wignisaTvis „Crdi-
lo-dasavleT kavkasiis mTa-tyis niadagebi“ (1950) mieniWa stalinuri (saxelmwi-
fo) premia. s. zoni iyo subtropikebis da tropikebis niadagebis aRiarebuli 
mkvlevari. mas ekuTvnis saxelmZRvanelo „tropikuli niadagmcodneoba“, agre-
Tve monografiebi: „subtropikebis da tropikebis niadagebi“, „rkina niadageb-



agroniadagmcodneoba 
cneba niadagis Sesaxeb  | Tavi I

19

Si“, „alumini“ da misi mniSvneloba niadagwarmoqmnasa da mcenareTa cxovre-
baSi“. s. zoni warmatebiT ikvlevda niadagebs da niadagur safars msoflios 
mraval qveyanaSi, gansakuTrebiT intensiurad ki kavkasiaSi, kerZod, saqarTve-
loSi. is aq Camodioda TiTqmis yovel wels, xelmZRvanelobda gamokvlevebs, 
kiTxulobda leqciebs, monawileobda konferenciebSi. misi xelmZRvanelobiT 
saqarTveloSi daculi iqna 10-mde sakandidato da sadoqtoro disertacia. 

aleqsandre mowerelia (1910-1998), proferosi, daibada q. foTSi portis mu-
Sis ojaxSi. wlebis ganmavlobaSi muSaobda Cais da subtropikuli kulturebis 
sakavSiro samecniero-kvleviTi institutis kolxeTis filialSi direqtorad. 
1972 wlidan – niadagmcodneobis da sasoflo-sameurneo melioraciis kaTedris 
gamgea saqarTvelos subtropikuli meurneobis institutSi. misi gamokvlevebi 
niadagur safarze, kulturul-teqnikur da agromelioraciul RonisZiebaTa 
Sesaxeb safuZvlad daedo kolxeTis dablobis daSrobis da aTvisebis gene-
ralur sqemas. mas ekuTvnis 80-mde samecniero naSromi, maT Soris, ramdenime 
monografia.

gabriel talaxaZe (1908-1997), profesori, agronom-niadagmcodne, saqarTve-
los agraruli universitetis niadagmcodneobis kaTedris erT-erTi damaar-
sebeli da meoTxedi saukunis ganmavlobaSi misi xelmZRvaneli. 150-ze meti sa-
mecniero naSromis, maT Soris, monografiis „saqarTvelos Savmiwebi“ avtori. 
misi xelmZRvanelobiT agrarul universitetSi Seiqmna niadagebis unikaluri 
muzeumi da gamoqveynda saqarTvelos niadagebis feradi atlasi. sagulisxmoa 
d. gedevaniSvilTan erTad gamocemuli saxelmZRvanelo niadagmcodneobaSi 
(1955, 1958, 1961). 

revaz kirvaliZe (1928-1997), profesori, agronom-niadagmcodne. mTeli cxo-
vrebis ganmavlobaSi dakavSirebuli iyo saqarTvelos saxelmwifo agrarul 
universitetTan, romelic warCinebiT daamTavra da aTeulobiT wlis ganma-
vlobaSi eweoda warmatebul, SemoqmedebiT pedagogiur saqmianobas. misi sa-
mecniero interesebi ukavSirdeba mSrali subtropikebis niadagebis genezisis 
sakiTxebs. 

vladimer leJava (1938-2009), profesori, soflis meurneobis mecniereba-
Ta doqtori. daibada saqarTveloSi agroqimiis erT-erTi fuZemdeblis vax-
tang leJavas ojaxSi. wlebis ganmavlobaSi iyo niadagmcodneobis, agroqimiisa 
da melioraciis institutis mecnier muSaki da ivane javaxiSvilis saxelobis 
universitetis niadagmcodneobis kaTedris profesori. 1999 wels sxva wamyvan 
niadagmcodneebTan erTad saqarTvelos niadagebis rukis (masStabi 1:500 000) 
SeqnisTvis mieniWa saqarTvelos saxelmwifo premia mecnierebasa da teqnikaSi. 
misi samecniero interesebi da pedagogiuri saqmianoba ukavSirdeba teniani 
subtropikebis niadagebis genezisis sakiTxebs.

Saqro falavandiSvili (1940-2007), profesori, geografiis mecnierebaTa 
doqtori, aWaris avtonomiuri respublikis mecnierebis damsaxurebuli moR-
vawe. 1971-1989 wlebSi muSaobda Caisa da subtropikul kulturaTa sakavSiro 
samecniero-kvleviTi institutis Caqvis filialSi, 1975 wlidan – filialis 
direqtorad. 1978-1980 wlebSi muSaobda avRaneTSi. 1989 wlidan gaxda SoTa 
rusTavelis saxelmwifo universitetis geografiis docenti, xolo 1993 wli-
dan – amave kaTedris gamge. 1997 wels airCies saqarTvelos soflis meurneobis 
mecnierebaTa akademiis aWaris regionaluri sakoordinacio-samecniero cen-
tris Tavmjdomared. wamyvan niadagmcodneebTan erTad saqarTvelos niadage-
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bis rukis (masStabi 1:500 000) SeqmnisTvis mieniWa saqarTvelos saxelmwifo 
premia mecnierebasa da teqnikaSi. samecniero muSaobis ZiriTadi mimarTuleba 
iyo aWaris niadagebis Tvisebebis Seswavla, maTi geografiuli gavrceleba da 
dacva.

dasavleT evropis da aSS-is zogierTma niadagmcodnem garkveuli gavlena 
moaxdina saqarTveloSi niadagmcodneobis ganviTarebaze.

niadagmcodneobaSi umniSvnelovanesi problemaa niadagis, rogorc bunebri-
vi sxeulis da warmoebis saSualebis, racionaluri, ekologiurad gamarTuli 
da ekonomikurad mizanSewonili gamoyeneba, raTa momaval Taobebs gadaeces 
gaumjobesebul mdgomareobaSi, es ki agroniadagmcodneobis upirvelesi amo-
canaa. 

1.3. niadagis mniSvneloba sasoflo-sameurneo warmoebaSi.
agroniadagmcodneoba

niadagis da niadaguri safaris mniSvneloba mravalmxrivia, rac gamoixa-
teba:

- energiis akumulirebaSi. yovelwliurad niadagze mcenareebi fotosin-
Tezis Sedegad akumulirebs mzis energiis 0,5 • 1015kvt/saaTs. kacobrio-
bis mier sawvavis, sakvebisa da sursaTis saxiT am energiis wliuri xarji 
Seadgens 7,0 • 1012kvt/saaTs. daaxloebiT 16,2 • 1012kvt/saaTSi ixarjeba 
cocxali organizmebis mier adre dagrovili energia (qvanaxSiri, tor-
fi, navTobi da sxv.). aqedan gamomdinare, SesaZloa warmoiqmnas energiis 
deficiti, amitomac xdeba damatebiTi energiis moZieba. amJamad energiis 
damatebiTi wyaroebis gamoyeneba umniSvneloa da niadagi kidev didi xnis 
ganmavlobaSi darCeba mzis transformirebuli energiis mTavar mimwode-
blad.

- biosferos normalur funqcionirebaSi, radgan niadaguri safari aris 
misi aqtiuri nawili. niadagis 1 gramSi aRiniSneba ramdenime milioni mi-
kroorganizmi. yvela mweris sicocxle met-naklebad ukavSirdeba niadags; 
yvela xmeleTis cxoveli, saboloo jamSi, iRebs sakvebs niadagis meSveo-
biT,  sadac binadrobs kidec xmeleTis yvela mcenare. garemoSi cocxali 
organizmebis mier cxovelmoqmedebis da nivTierebis cvlis produqtebis 
gamoyofa, sikvdilis Semdeg maTi lpobis Sedegad warmoqmnili organu-
li da mineraluri naerTebis dabruneba mniSvnelovnad cvlis biosferos 
haeris, wylis da mineraluri masis qimiur Sedgenilobas.

- dedamiwis atmosferos airis reJimis, Jangbadis, azotis, naxSirorJangis, 
wyalbadis da wylis orTqlis Semcvelobis SenarCunebaSi, atmosferos 
airovani reJimi regulirdeba sistemiT: mcenare – cxovelebi, mikroor-
ganizmebi – niadagebi da agreTve msoflio okeaneebiT.

- dedamiwaze wylis wrebrunvaSi, romelic am mniSvnelovan jaWvSi warmo-
dgenilia niadaguri teniT, niadagi warmoqmnis atmosferuli wylis did 
raodenobas; wylis erTi nawili fizikuri aorTqlebisa da transpira-
ciis Sedegad Tavidan xvdeba atmosferoSi, meore iwriteba mdinareSi an 
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niadagSi, gafiltvris Semdeg avsebs gruntis wylebs da bolos xvdeba 
wyaroebSi. wyaros da deluviur wylebs didi raodenobiT SemoaqvT mdi-
nareebSi mineraluri naerTebi, amdidreben zRvebs da okeaneebs, gavlenas 
axdenen maT wylis Semadgenlobasa da fskerul nafenebze. dedamiwaze 
wylis wrebrunvaze, niadagur safarTan erTad, did gavlenas axdens hi-
drosfero. 

- dedamiwis qerqze danaleqi qanebis formirebaSi da maTi mineralogiuri 
Sedgenilobis SecvlaSi. dedamiwaze niadagwarmoqmnis procesebi, maT-
Tan erTad mimdinare mineralebis da qanebis gamofitvis procesebi, mim-
dinareobda milionobiT wlis ganmavlobaSi. am periodSi dedamiwis qer-
qis zeda nawilSi Camoyalibda kontinentaluri da zRviuri warmoSobis 
danaleqi qanebis mZlavri Sre, romelmac sxvadasxva xarisxiT ganicada 
geologiuri periodebis niadaguri safaris, mcenareuli da cxovelTa 
samyaros pirdapiri zemoqmedeba. TandaTanobiT xdeboda fxvieri dana-
leqi qanebis gaTixeba, meoradi mineralebis warmoqmna (kvarci, limo-
niti da sxv.), bunebrivi faqtorebiT danaleqi qanebis mravaljeradi 
gadaleqva, maT SemadgenlobaSi organuli nivTierebis da niadaguri 
warmoSobis mineraluri azotis CarTviT. zogierTi sasargeblo wiaRi-
seuli (torfi, Waobis madani da sxv.) warmoadgens niadaguri procese-
bis uSualo Sedegs.

- adamianis arsebobis ZiriTadi pirobebis uzrunvelyofaSi, radgan mxo-
lod niadagebs gaaCnia nayofiereba da unari awarmoos mcenareuli mo-
savali – ZiriTadi energetikuli biologiuri produqti, romelsac 
adamiani sakvebad iyenebs. adamiani agreTve iyenebs sakvebad cxovelu-
ri organizmebiT gardaqmnil mcenareuli masis nawils. mcenareuli da 
cxoveluri nedleuli resursebi farTod gamoiyeneba sayofacxovrebo 
saWiroebisTvis da mrewvelobaSi.

niadagi mWidrod ukavSirdeba adamianis cxovrebas da sameurneo saqmiano-
bas: sacxovreblebis, sameurneo da samrewvelo nagebobebis ganlagebas, gzebis 
gayvanas da, rac mTavaria, kulturuli mcenareebis gaxarebas, e.i. biologiuri 
produqciis warmoebas. yovelive es xorcieldeba niadagze an misi xelSewyo-
biT. adamiani universalurad iyenebs niadags, magram misi mTavari Tviseba – na-
yofiereba – gansazRvravs samiwaTmoqmedo mimarTulebis upiratesobas.

niadagi sasoflo-sameurneo warmoebis bunebrivi safuZvelia da niadagmcod-
neoba iZleva teritoriis racionaluri aTvisebis, kulturuli mcenareebis 
moyvanis efeqturi meTodebis da teqnologiebis damuSavebis, miwis erTeuli 
farTobidan biologiuri produqciis gamosavlianobis gazrdis, ekologiurad 
sufTa produqciis warmoebis saSualebas. 

agronomiuli niadagmcodneoba (agroniadagmcodneoba) aris mecniereba nia-
dagis da mcenareebTan misi urTierTkavSiris, sasoflo-sameurneo warmoebaSi 
CarTuli niadagis funqcionirebis da evoluciis kanonzomierebis da racio-
nalurad gamoyenebis, niadaguri nayofierebis, gafarToebili kvlavwarmoebis 
da gakulturebis Sesaxeb.

agronomiuli niadagmcodneobis safuZvlebi Camoyalibda jer kidev XIX 
s.-Si. maSin moxerxda miwaTmoqmedebis da niadagmcodneobis umniSvnelovanesi 
Teoriuli safuZvlebis, niadagis TvisebebTan agroteqnikis konkretuli xer-
xebis dakavSireba, niadagsa da mcenares Soris urTierTkavSirebis gamovlena 
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da adamianis zemoqmedebis roli am kavSirebze. gansakuTrebiT mniSvnelovania, 
rom dadginda niadagwarmoqmnis procesSi da niadagis nayofierebaSi mcenaree-
bis, mikroorganizmebis da organuli nivTierebis mniSvneloba.

gasuli saukunis dasawyisSi moxerxda agronomiul niadagmcodneobaSi agro-
nomiuli koncefciis genezisuri ideebis gaerTianeba da axali biologiuri 
mimarTulebis Camoyalibeba. axleburad warmoCnda cocxali organizmebis 
mniSvneloba, niadagwarmoqmnis procesSi gamovlinda nivTierebebis mcire bio-
logiuri wrebrunva, dadginda marcvlovan-parkosani balaxebis da niadaguri 
struqturis mniSvneloba niadagis nayofierebis kvlavwarmoebaSi.
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2.1. niadagwarmoqmnis procesis arsi

niadagwarmoqmnis procesi xorcieldeba cocxali organizmebis uSualo mo-
nawileobiT, e.i. niadagebis warmoqmna daiwyo dedamiwaze sicocxlis gaCenasTan 
erTad. amas win uswrebda dedamiwis zedapirze arsebuli myari qanebis gamofi-
tva. myari qanis gamofitul, zeda, Txel qerqSi dasaxldnen pirveli cocxali 
organizmebi (mikroorganizmebi) da daiwyo niadagwarmoqmnis procesi, romel-
sac  ewoda pirveladi niadagwarmoqmnis procesi. zogadad niadagwarmoqmna gu-
lisxmobs qanis gardaqmnas niadagad.

movlenebi, romlebic ganapirobeben niadagwarmoqmnis process, mravalfero-
vania da gaaCnia fizikuri, qimiuri da biologiuri buneba. maT Soris ZiriTadia:

- qanebis mineralebis gardaqmna;
- niadagSi organuli nivTierebebis dagroveba, maTi TandaTanobiTi daSla 

da humusovani nivTierebebis sistemis formireba;
- mineraluri da organuli nivTierebebis urTierTqmedeba, rTuli or-

ganul-mineraluri naerTebis warmoqmna;
- niadagis profilis zeda nawilSi biofiluri elementebis akumulacia;
- niadagis profilSi wylis nakadebiT niadagwarmoqmnis produqtebis migracia. 
yvela procesi, romelic ganapirobebs niadagebis formirebas da funqcio-

nirebas, xorcieldeba dedamiwaze mimdinare nivTierebaTa rTuli wrebrunvis 
CarCoSi. esaa geologiuri, biologiuri da biogeoqimiuri wrebrunva. maTi sa-
fuZvelia biologiuri da abioturi migraciuli procesebi. 

biologiur migracias ganapirobebs cocxali organizmi. am tipis migracias 
aqvs SerCeviTi unari. maTSi CarTulia nivTierebebi, romlebic sasicocxlod 
aucilebelia biotisaTvis da ara is nivTierebebi, romlebsac axasiaTebT did 
manZilze gadaadgilebis unari.

bioturi migracia xorcieldeba cocxali organizmebis monawileobis gare-
Se, haeris masebis, zedapiruli, Sida niadaguri, gruntis wylebis, nakadulebisa 
da mdinareTa saSualebiT.

nivTierebaTa didi geologiuri wrebrunva yvelaze masStaburia drosa da 
sivrceSi da Sedgeba ramdenime etapisgan:

- dedamiwaze amofrqveuli qanebis gaCena;
- gamofitva;
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- niadagwarmoqmna;
- erozia da denudacia;
- kontinentaluri da okeanuri naleqebis dagroveba;
- danaleqi qanebis metamorfizmi;
- dedamiwis zedapirze danaleqi qanebis gamosvla, romlebic xelaxla er-

Tvebian qanebis gamofitvis procesSi.
wrebrunvaSi monawile masala SeiZleba gadaadgildes dedamiwis siRrmeSi, 

moxdes misi gadadnoba da vulkanebis saSualebiT amovides dedamiwis zeda-
pirze. didi geologiuri brunvis saerTo sqemaSi cvlilebebi Seaqvs dedamiwis 
zedapiris struqturebs da teqnogenur procesebs. adamiani ufro da ufro 
metad aris CarTuli globalur procesebSi, azotis, naxSirbadis, gogirdis, 
wylis da sxva elementebis globaluri cikli ki mniSvnelovnad aris damokide-
buli adamianis zemoqmedebaze. 

gamofitvisa da niadagwarmoqmnis procesebis Sedegad gamoTavisuflebuli 
yvela elementi ar erTveba did geologiur brunvaSi. maTi nawili, pirvel rig-
Si, biofiluri elementebi, biologiuri wrebrunvis wyalobiT, akumulirdeba 
cocxal organizmebsa da niadagis organul nivTierebebSi. sxva elementebi Zne-
ladxsnadia da monawileoben gamofitvis qerqis formirebaSi.

nivTierebaTa geologiuri wrebrunvis masStabi Zalian didia. yovelwliu-
rad msoflios mdinareebs Camoaqvs zRvebsa da okeaneebSi 16 miliardi tona 
myari masala da 3 miliardi tona myari wyalxsnadi nivTierebebi. erTdrou-
lad xmeleTis zedapiris wyalsatevebSi yovelwliurad Cadis 1 miliardi tona 
wyalxsnadi nivTierebebi. amaSi ar igulisxmeba nivTierebaTa odenoba, romelic 
gadaaqvs gruntis wylebs.

 niadagSi yovelwliurad Semosuli mcenareuli narCenebis, maTi Semdgomi 
daSla – mineralizaciis gziT xdeba naxSirbadis, azotisa da nacris elemen-
tebis wrebrunvis formireba sistemaSi: niadagi – mcenare, romelic cnobilia 
nivTierebaTa mcire biologiuri wrebrunvis saxelwodebiT.

 nivTierebaTa mcire biologiuri wrebrunvis arsi SemdegSia – mcenareebi 
niadagidan, fesvTa sistemiT iTviseben sxvadasxva qimiur elements, romlebic 
saWiroa maTi qsovilebis asagebad da sasicocxlo procesebis warsamarTad. 
biofilur elementebs mcenare ZiriTadad iTvisebs niadaguri xsnaridan, xolo 
zogierTs – mineralebidan. SemdgomSi xdeba elementebis transportireba mce-
nareSi. mineraluri elementebi cnobilia nacris elementebis saxelwodebiT. 
biotas mier organuli narCenebis daSlisa da mineralizaciis Semdeg nacris 
elementebi ubrundebian niadags, gadadian niadagis xsnarSi. an xdeba niadagis 
nawilakebze maTi adsorbireba. SemdgomSi SesaTvisebeli formiT misawvdomia 
mcenareTa axali TaobebisTvis.

amrigad, mcenareebis saSualebiT xdeba organul-mineraluri naerTebis 
saxiT biofiluri elementebisa da sxva elementebis niadagidan mis zedapirze 
gadaadgileba-damagreba.

amasTan erTad, niadagis profilis zeda nawilSi warmoiqmneba organogenuri 
horizonti, romelic gamdidrebulia organuli nivTierebebiT, energiiTa da 
sakvebi elementebiT.

nivTierebaTa biologiuri wrebrunva ar warmoadgens daxurul cikls. qi-
miuri elementebis gansazRvruli odenoba erTveba abiotur procesebSi da 
gamoiTiSeba biologiuri wrebrunvidan.
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garda biologiuri migraciuli procesisa, niadagis profilSi mimdinareobs 
agreTve abioturi migracia, romelSic erTveba sxvadasxva naerTi da elementi, 
maT Soris biofiluri elementic. isini aramarto erTvebian geologiur wrebrun-
vaSi, aramed qmnian sxvadasxva elementebis maragebs, romlebic SemdgomSi SeiZleba 
CaerTon biologiur wrebrunvaSi.

amrigad, nivTierebaTa migraciisa da transformaciis biologiuri da abio-
turi procesebi niadagis profilSi dakavSirebulia erTmaneTTan erTiani bio-
geoqimiuri wrebrunviT.

niadagwarmoqmnis procesi, misi warmoSobisa da ganviTarebis sxvadasxva eta-
pze, gadis ramdenime Tanmimdevrul stadias, romelTa xangrZlivoba da inten-
siuroba damokidebulia konkretul niadagwarmomqmnel faqtorze.

niadagwarmoqmnis sawyisi stadia viTardeba qanze. esaa liTofiluri orga-
nizmebis (baqteriebi, sokoebi, wyalmcenareebi, liqenebi, xavsebi) niadagwarmo-
qmnis pirveladi procesi. 

pirveladi niadagwarmoqmnis procesis Sedegad, mkvriv, magmur da metamor-
ful qanebze xdeba e.w. embrionaluri niadagis warmoqmna; maTi simZlavre Za-
lian mcirea, ramdenime santimetramde. faqtobrivad, esaa niadaguri safaris 
mxolod fragmenti. Tanamedrove biosferul procesSi maTi roli mcirea, ma-
gram maT Seswavlas aqvs garkveuli Teoriuli mniSvneloba. aRiarebulia, rom 
xmeleTze sicocxle Caisaxa gamofitvis qerqSi – naSalSi.

Tanamedrove pirobebSi procesi viTardeba magmuri qanebis gaSiSvlebis ad-
gilebSi. niadagis ganviTarebis sawyisi stadia didxans grZeldeba. niadagebSi 
isaxeba da viTardeba nivTierebaTa biogeoqimiuri wrebrunva.

niadagwarmoqmnis ganviTarebis stadiaze gamoiyofa ori etapi:
-  niadagis swrafi ganviTareba, rac ganpirobebulia pirveladi ekosistemebis 

SecvliT umaRles mcenareTa monawile biocenozebiT;  am dros izrdeba nivTie-
rebaTa biologiuri wrebrunvis masStabebi. niadagwarmoqmnis procesi viTarde-
ba ufro Rrmad – dedaqanebSi, TandaTanobiT xdeba sakvebi elementebis biolo-
giuri STanTqmisa da maTi niadagSi dabrunebis zonebis sivrculi gancalkeveba, 
izrdeba niadagis elementaruli procesebis intensivoba, aseve izrdeba  speci-
fikur nivTierebaTa masa da nivTierebaTa profiluri diversifikacia.

-  niadagis profilis formirebis procesi TandaTanobiT neldeba, xdeba 
biogeoqimiuri procesebis SedarebiTi stabilizacia.

niadagwarmoqmnis „mwife“ stadiis dros xdeba niadagis mTavari niSan-Tvi-
sebebis stabilizacia gansazRvrul doneze. Sedegad xdeba niadagis elementa-
ruli procesebis stabilizacia. niadagwarmoqmnis „mwife“ stadiis gamoyofa 
pirobiTia da damokidebulia bevr faqtorze.

2.2. qanebisa da mineralebis gamofitva

niadagi formirdeba qanis gamofitvis produqtebze. niadagwarmomqmneli 
qani (dedaqani) warmoadgens substrats, romelzec viTardeba niadagi. dedaqa-
nis ZiriTadi Sedgeniloba mineraluria da arsebiT gavlenas axdens niadagis 
qimiur Sedgenilobaze. qanis agebuleba da struqtura gansazRvravs niadagis 
meqanikur, wylovan-fizikur da sxva Tvisebebs.
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qani, romelic xvdeba dedamiwis zedapirze, kargavs Tavis mdgradobas da 
ganicdis niadagwarmoqmnis procesis zemoqmedebas. dedamiwis zedapirze qanis 
niadagwarmoqmnis procesi warmoadgens gamofitvas. termini „gamofitva“ war-
moadgens germanuli sityvis „Verwitterung“ arazust Targmans da xSirad asocir-
deba qaris moqmedebasTan. „gamofitvis“ sinonimad xSirad iyeneben ufro zust 
termin „hipergeneziss“.

gamofitva (hipergenezisi) – atmosferos, hidrosferos da biosferos zemo-
qmedebiT qanis da amgebi mineralis raodenobrivi da xarisxobrivi cvlilebe-
bis rTuli da nairgvari procesis erToblioba.

qanis horizonti, sadac mimdinareobs gamofitvis procesi, warmoadgens ga-
mofitvis qerqs. masSi arCeven or zonas: zedapirul, anu Tanamedrove gamo-
fitvis, da siRrmiT, anu Zveli gamofitvis. Tanamedrove gamofitvis qerqis 
simZlavre, romelSic SeiZleba mimdinareobdes niadagwarmomqmneli procesi, 
meryeobs ramdenime santimetridan 2-20 metramde.

gamofitvis procesSi, ama Tu im faqtoris moqmedebis meti gamoxatulebiT, 
arCeven sam formas – fizikurs, qimiurs da biologiurs.

fizikuri gamofitva – qanis meqanikuri daSla misi qimiuri Sedgenilobis 
Seucvlelad. gamofitva iwyeba zedapiridan, sadac iqmneba dReRamuri da se-
zonuri temperaturebis didi gradientebi. TandaTanobiT gamofitva moicavs 
qanis ufro Rrma fenas da qreba mudmivi temperaturis sartyelSi. yvelaze in-
tensiurad gamofitva mimdinareobs temperaturis ryevadobis didi amplitu-
debis dros, magaliTad, cxel udabnoebSi qanis zedapiri cxeldeba 60-700C-mde, 
xolo RamiT – TiTqmis 00C-ia.

fizikur gamofitvas aCqarebs wyali, igi aRwevs qanis napralebSi da qmnis 
kapilarul wnevas. gayinuli wyali gacilebiT Zlieri damangreveli Zalis mqo-
nea. am dros is farTovdeba Tavisi moculobis 1/10-iT da Zlierad awveba qanis 
napralebis kedlebs.

ariduli klimatis pirobebSi analogiur rols asrulebs marilebi, romle-
bic aRweven napralebSi da kristalizdebian. magaliTad, anhidridi (CaSO4) 
wyalTan SeerTebisas gardaiqmneba TabaSirad (CaSO4 • 2H20) da 33%-iT imatebs 
moculobaSi.

fizikuri gamofitvis Sedegad qans Seswevs unari gaataros haeri da wyali 
da daakavos maTi garkveuli raodenoba. fizikuri gamofitva masiuri qanis 
daqucmacebiT da gafxvierebiT mniSvnelovnad zrdis saerTo zedapirs da amiT 
xelsayrel pirobebs qmnis qimiuri gamofitvisTvis.

qimiuri gamofitva – qanis da mineralis qimiuri Sedgenilobis Secvlis da 
daSlis procesia, romlis Sedegad warmoiqmneba axali minerali da naerTi.

am procesis umniSvnelovanesi faqtoria wyali, naxSirorJangi da Jangbadi. 
wyali qanis da mineralis energiuli gamxsnelia.

wyliT mineralis daSla Zlierdeba temperaturis momatebiTa da misi nax-
SiorJangiT gajerebiT. am ukanasknelis gavleniT xsnari iZens mJave reaqcias 
da amiT izrdeba mineralze damangreveli gavlena. mineralis qimiuri daSlis 
msvlelobaze gavlenas axdens temperaturac. misi zrda yovel 100C aCqarebs 
qimiuri reaqciis msvlelobas 2-2,5 jer. amiT SeiZleba aixsnas intensiuri qi-
miuri gamofitva ekvatorul olqebSi da Senelebuli – polarulSi. qanis wyliT 
gaxsna, gansakuTrebiT qanis, romelic Seicavs CO2 da sxva nivTierebas, farTod 
aris gavrcelebuli bunebaSi. 
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mineralis xsnadoba wyalSi izrdeba maSin, rodesac wyali Seicavs marilebs, 
gansakuTrebiT – qloriduls.

h i d r o l i z i, rogorc magmuri qanis mineralTan wylis ZiriTadi qimiuri 
reaqcia, iwvevs kristaluri mesris tute da tutemiwa elementebis kaTionebis 
Secvlas wylis disocirebuli molekulebis wyalbadis ionebiT. 

wylis moqmedebas ukavSirdeba h i d r a t a c i a  – mineralebis nawilakebTan 
wylis nawilakebis mierTebis qimiuri procesi. 

hidratacia aRiniSneba SedgenilobiT ufro rTul mineralebSi – silikatSi 
da alumosilikatSi. Cveulebriv iwvevs mineralis zedapiris gafxvierebas, rac 
uzrunvelyofs mis urTierTmoqmedebas wyalTan da gamofitvis sxva faqtorTan.

J a n g v a warmoadgens gamofitvis zonaSi farTod gavrcelebul reaqcias. 
Jangvas ganicdis minerali, romelic Seicavs rkinis qveJangs an Jangvis unaris 
mqone sxva elements. gamofitvis dros daJangviTi reaqciis damaxasiaTebel 
magaliTs warmoadgens wyalSi sulfidebis urTierTqmedeba molekulur Jan-
gbadTan.

daJangvis procesSi icvleba qanis pirvandeli Seferva, Cndeba yviTeli, 
yomrali, wiTeli feri. Zlier daJanguli qani Cveulebriv iZens forovan age-
bulebas (magaliTad, gamofitvis feralituri qani).

qimiuri gamofitvis Sedegad icvleba mineralis fizikuri mdgomareoba da 
iSleba kristaluri meseri, qani mdidrdeba axali (meoradi) mineraliT da iZens 
bmulobas, tentevadobas, STanTqmis unarianobas da sxva Tvisebebs.

fizikuri da qimiuri gamofitvis makontrolebeli Sinagani faqtoria qanis 
da misi mineraluri Sedgenilobis teqstura da struqtura – qanis amgebi pir-
veladi da meoradi mineralis mdgradoba.

biologiuri gamofitva aris organizmis da misi cxovelmoqmedebis zemo-
qmedebiT qanis da mineralis meqanikuri daSlisa da qimiuri Secvlis proce-
si. dedamiwis zedapirul SreSi qanis daSlaSi aqtiurad monawileobs cocxali 
organizmi; ar arsebobs gamofitvis sufTa abioturi (usicocxlo) meqanikuri 
da qimiuri procesi. biologiuri gamofitvis dros organizmi Tavisi sxeulis 
aRnagobisTvis qanidan iRebs saWiro mineralur nivTierebas, agrovebs qanis 
zedapirul horizontSi da amiT qmnis niadagis formirebis pirobebs. qanze 
organizmis dasaxlebiT gamofitva Zlierdeba. mcenaris fesvebi da mikroor-
ganizmebi gamoyofen naxSirorJangis airs da sxvadasxva mJavas (mJaunmJavas, 
vaSlis, qarvis), romelic mineralze axdens damangrevel zemoqmedebas. nitri-
fikatorebi warmoqmnian azotmJavas, gogirdbaqteriebi da Tionuri baqteriebi 
– gogirdmJavas. es mJavebi xsnian mineralur naerTs da aZliereben gamofitvis 
process.

diatomur wyalmcenares, kaJmiwidan Tavisi javSanis Seqmnisas, Seswevs unari 
daSalos alumosilikati. Meghatherium gvaris silikaturi baqteriis lorwovani 
gamonayofi Slis mindvris Spatebs. Penicillium gvaris soko gamoyofs nivTiere-
bas, romelic Slis pirvelad minerals.

masiuri qanis biologiur gamofitvaSi mniSvnelovan monawileobas iRebs 
liqeni, romelic gamoyofs naxSirmJavas da specifikur mJavas. liqeni Slis 
qans rogorc qimiurad, ise, nawilobriv, meqanikurad, hifebis SeRweviT pirve-
ladi mineralis marcvlebSi.

cxoveli, mcenaris msgavsad, meqanikurad Slis qans da Tavisi gamonayofebiT 
xels uwyobs mis Secvlas.
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gamofitvis qerqi. gamofitvis dros daSlis xasiaTi damokidebulia gare-
mo pirobebze, qanis mineralogiur Sedgenilobaze, kerZod, SiO2 Semcvelobaze, 
romelic gavlenas axdens gamofitvis produqtis Sedgenilobaze. magaliTad, 
mJave qanis gamofitvis dros ZiriTadad warmoiqmneba qviSa da qviSnari, saSua-
lo qanebis gamofitvisas Tixnari da fuZe – mZime Tixnari da Tixa.

sxvadasxva qansa da minerals gamofitvis procesisadmi gansxvavebuli md-
gradoba gaaCnia. yvelaze mdgradia metamorfuli qani (magaliTad, kvarciti), 
naklebad mdgradia danaleqi qani. yvelaze metad ganicdis gamofitvas vulka-
nuri ferfli, romelic gamoirCeva maRali forianobiT da iseTi mineralebis 
SemcvelobiT, romlebic advilad ganicdian gamofitvas (qarsi da sxv.). minera-
lidan gamofitvisadmi yvelaze mdgradia kvarci, amitom, igi grovdeba gamo-
fitvis qerqSi. gamofitvisadmi naklebad mdgradia rkinis qveJangis Semcveli 
minerali. Sualedur mdgomareobas ikavebs mindvris Spati.

gamofitvis dros pirveladi mineralis daSliT warmoiqmneba meoradi mine-
rali.

gamofitvis procesebis ganviTarebaSi didi mniSvneloba aqvs xsnaris kon-
centracias da marilebis Semadgenlobas, ares reaqcias (pH), Jangva-aRdgeniT 
pirobebs da a.S. gamofitvis process mniSvnelovnad ganapirobebs klimati. ga-
mofitvis intensivoba damokidebulia temperaturasa da naleqebis raodeno-
baze. gvalviani klimatis pirobebSi grovdeba gamofitvis xsnadi produqti, 
xolo teniani klimatisas   gamoituteba. amitom, dedamiwaze warmoiqmneba gansx-
vavebuli mineralogiuri Sedgenilobis sxvadasxva tipis gamofitvis qerqi. 

arCeven gamofitvis qerqis or ZiriTad tips:
a l i t u r s, romelic formirdeba teniani subtropikuli da tropiku-

li klimatis pirobebSi, romlisTvis damaxasiaTebelia rkinis da aluminis hi-
droqarsebis jgufis meoradi mineralis siWarbe, pirveladi mineralis (garda 
kvarcisa) TiTqmis sruli daSla, fuZis da kaJmiwis gamotana; TixamineralebSi 
Warbobs kaoliniti da haluaziti.

s i a l i t u r s, romelic gavrcelebulia zomierad teniani klimatis re-
gionebSi. misTvis damaxasiaTebelia ZiriTadad monTmorilonitis jgufis da 
hidroqarsebis tipis Tixamineralis warmoqmna, yvelaze mdgradi pirveladi mi-
neralis SenarCuneba. 

s. zonis (1969) mixedviT miRebulia gamofitvis qerqis dayofa leqis fraq-
ciaSi Si02 : R203 molekuluri Sefardebis mixedviT.

1. alituri (Si02 : R203<2,5), romelic iyofa: alituri (AI203 mkveTrad Warbobs 
Fe203), feralituri (AI203 Warbobs Fe203) da ferituri (Fe203 Warbobs Si02 da AI203 
ara marto leqis fraqciaSi, aramed mTlianad qerqSi).

2. sialituri (Si02 : R203 >2,5), romelic iyofa: sialituri da fersialituri. 
ukanasknelisTvis damaxasiaTebelia Si02 : R203 viwro Sefardeba. 

dedamiwis Tbil da tenian olqebSi, sustad danawevrebuli reliefis piro-
bebSi, qimiuri gamofitva uswrebs qanis fizikur daSlas da fxvieri masalis 
gadatanas; am pirobebSi qanis zedapiri dafarulia gamofitvis mZlavri Tixiani 
qerqiT.

aWaris tenian subtropikebSi zRvispireTSi gvxvdeba 10-20 metriani verti-
kaluri kedeli, romelsac aqvs wiTeli, narinjis da Jangmiwa feri. Soridan is 
waagavs masiur WrelSeRebil qans. kargad Cans masiuri qanisTvis damaxasiaTebe-
li teqstura (saerTo agebuleba), naTlad gamoirCeva diaklazi – teqtonikuri 
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moZraobis dros masiuri qanis blokis erTmaneTis mimarT dresvis sibrtye. 
miaxloebisas Cans, rom es aris ara qviani, aramed Tixiani masala. marTalia, 
man SeinarCuna qanis sawyisi struqtura, Tumca Zalian iolad iWreba daniT an 
bariT. mxolod yvelaze Rrma ubnebSi da mdinareebis napirebis beqobze Cans,  
TandaTanobiT rogor icvleba wiTeli feris Tixa jer Zlier Secvlili, xolo 
Semdgom mkvrivi da axali diabazuri porfiritiT – vulkanuri qaniT, rome-
lic farTod aris gavrcelebuli. aseTi mZlavri Tixiani gamofitvis qerqis 
warmoqmnis dro sakmaod didia da Seadgens asi aTasobiT da milion weliwads, 
romlis ganmavlobaSi wyali da masSi gaxsnili naxSirmJava, Jangbadi da or-
ganuli mJava – organizmis sicocxlis da daSlis produqti arsebiTad cvlian 
sawyisi qanis mineralogiur, qimiur Semadgenlobas da fizikur Tvisebas.

2.3. niadagwarmomqmneli faqtorebi

niadagwarmoqmnis procesi sicocxlisTvis erT-erTi umniSvnelovanesi pro-
cesia, mis Sedegad formirdeba xarisxobrivad axali bunebrivi sxeuli, romel-
sac gaaCnia nayofiereba. niadagwarmoqmna aris dedamiwis zedapirze arsebuli 
qanebis transformacia mcenareuli da cxoveluri organizmebis erToblivi 
zemoqmedebiT droSi, klimatis da reliefis garkveul pirobebSi. niadagwar-
momqmneli faqtorebi ar aris urTierTSenacvlebadi da am azriT, isini Tana-
barni arian.

zemoT CamoTvlili faqtorebis garda, Tanamedrove niadagwarmoqmnis um-
niSvnelovanes faqtors warmoadgens adamianis sameurneo saqmianoba. 

2.3.1. qani, rogorc niadagwarmomqmneli faqtori 

niadagi warmoiqmneba qanze niadagwamoqmnis biologiuri da klimaturi agen-
tebis zemoqmedebis Sedegad. niadagwarmomqmneli, anu dedaqani, aris qani, ro-
melzec formirdeba niadagi. niadagwarmomqmneli qani gansazRvravs niadagis 
mraval Tvisebas. mis Sedgenilobaze damokidebulia niadagebis mineralogiuri 
da qimiuri Sedgeniloba. qanis simkvrive da sifxviere gansazRvravs niadagis 
agebulebis xasiaTs. qans ukavSirdeba niadagis simZlavre, agebuleba verti-
kaluri da horizontaluri mimarTulebiT, niadagis Tburi da wylovan-fizi-
kuri Tvisebebi. 

dedaqanis sawyisi maxasiaTeblebi sxvadasxva xarisxiT gardaiqmneba niada-
gwarmoqmnis procesSi. zogi maTgani praqtikulad ucvlelad mkvidrdeba nia-
dagSi (yvelaze mdgradi mineralebi, qviani komponentebi, granulometruli Se-
madgenlobis ZiriTadi komponentebi), zogic mniSvnelovnad transformirdeba, 
ris Sedegadac niadagi iZens Tavisebur Tvisebas. axalgazrda asakis niadagi 
SedgenilobiT da agebulebiT axlosaa dedaqanTan. rac ufro xnieria niadagi, 
miT ufro xangrZlivad mimdinareobs masSi niadagwarmoqmnis da gamofitvis 
procesi, Sesabamisad, metia gansxvaveba niadagsa da sawyis niadagwarmomqmnel 
qans Soris.
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qanis petrografiuli Sedgenilobis mravalferovneba warmoadgens bunebaSi 
niadagis mravalferovnebis mizezs. erTi da igive bioklimatur da geomor-
fologiur pirobebSi niadagi SeiZleba iyos gansxvavebuli, Tu formirdeba 
gansxvavebul niadagwarmomqmnel qanze. es aris gamowveuli imiT, rom erTnairi 
klimaturi da biologiuri agentebis zemoqmedeba sxvadasxva Tvisebis qanze 
aisaxeba gansxvavebul niadagwarmoqmnaSi.

niadagi polidispersuli sistemaa da Sedgeba myari nawilisgan, wylisgan, 
niadaguri haerisa da cocxali organizmisgan. mineraluri niadagis myar fa-
zaze modis niadagis moculobis 40-65%. myar nawilakebs Soris forebia, ro-
melSic cocxali organizmi, wyali da niadaguri haeria.

mineraluri niadagis myari faza ZiriTadad Sedgeba mineraluri nivTiere-
bisgan, romelic Seadgens masis 90-95%-s da mets. niadagis mineraluri nawilis 
ZiriTad wyaros warmoadgens qani, romelzec is warmoiqmneba. gansxvaveba niada-
gwarmomqmnel qanebs Soris memkvidreobiT gadadis niadagSi. qanis gavlena ufro 
mniSvnelovania niadagis ganviTarebis pirvel stadiaze da mcirdeba niadagwar-
moqmnis procesSi, magram arasodes qreba. niadagwarmoqmnis Taviseburebaze qanis 
gavlena gansakuTrebiT mkveTrad mJRavndeba mTiani reliefis qveynebSi, sadac 
qanebis siWrele gansakuTrebiT didia. es iyo erT-erTi mizezi imisa, rom XIX 
saukuneSi, dasavleT evropis qveynebSi batonobda niadagis geologiur-petro-
grafiuli klasifikacia, radgan niadagi gaigivebuli iyo gamofitvis qerqTan.

niadagwarmomqmneli qanis mravalferovneba mravalmxriv gavlenas axdens 
niadagis granulometrul Sedgenilobaze, agebulebasa da fizikur Tvisebaze, 
mis mineralogiur da qimiur Sedgenilobaze.

niadagwarmoqmnis qanis SemadgenlobasTan dakavSirebulia agreTve niadagis 
mineraluri nawilis mineralogiuri da qimiuri Sedgeniloba. 

qanis granulometrul, mineralogiur da qimiur Sedgenilobas Soris arse-
bobs garkveuli kavSiri.

mineraluri nawilis wyalobiT uzrunvelyofilia mcenaris damagreba fes-
vebiT; organul nawilTan erTad warmoadgens sakvebi nivTierebebis wyaros 
da gavlenas axdens niadagis fizikur da fizikur-qimiur Tvisebebze. niadagis 
mineraluri nawili, ZiriTadad damokidebulia sawyis niadagwarmomqmnel qanze.

dedamiwis myari garsi, anu liTosfero, Sedgeba magmuri, metamorfuli da 
danaleqi qanisgan.

magmuri, anu amonTxeuli qani, warmoiqmna silikaturi mdgnarisgan (magma), 
romelic gamagrda dedamiwis qerqis siRrmeSi (siRrmiTi – intruziuli qani) 
an magmisgan, romelic amoifrqva dedamiwis zedapirze (amofrqveuli qani – 
efuziuri). qans aqvs kristaluri an farul-kristaluri, ZiriTadad mkvrivi 
agebuleba. amitom, mas  farul-kristaluris nacvlad xSirad moixsenieben ma-
siur-kristaluri qanis saxeliT (graniti, pegmatiti, duniti da sxv.). magmuri 
qani liTosferos qanis saerTo masis 95%-s Seadgens, magram iSviaTad gvevli-
neba niadagwarmomqmnel qanad, garda mTiani olqebisa.

metamorfuli qani – masiur-kristaluri qania, romelic warmoiqmna magmuri 
an danaleqi qanis gardaqmnis Sedegad (fiqali, gneisi da sxv.). niadagwarmoqmna-
Si misi mniSvneloba aseve mcirea. 

dedamiwis zedapiris ZiriTadi nawili dafarulia danaleqi qanebiT.
danaleqi qani warmoadgens masiur-kristaluri qanis gamofitvis produqte-

bis nafens an sxvadasxva organizmis narCens. iyofa natex, qimiur da biogenur 
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naleqad. niadagwarmoqmnaSi qimiuri da biogenuri warmoSobis danaleq qanebs 
Soris mniSvnelovan rols asrulebs karbonatuli qani – kirqva, mergeli, do-
lomiti, carci.

axalgazrda danaleqi qani Camoyalibda meoTxeul periodSi ZiriTadi qa-
nis gamofitvis Sedegad da daSlis produqtis wyliT, qariT, yinuliT gada-
leqvis Sedegad. warmoqmna amJamadac mimdinareobs. myari ZiriTadi qanisgan 
gansxvavebiT, igi xasiaTdeba niadagwarmoqmnisTvis xelsayreli TvisebiT: fx-
vieri agebulebiT, forianobiT, wyalgamtarobiT, wyalSekavebiT da STanTqmis 
unarianobiT. vake pirobebSi fxvieri danaleqi qani warmoadgens umTavres nia-
dagwarmomqmnel qans. meoTxeuli danaleqi qani xasiaTdeba sxvadasxva Sedgeni-
lobiT, agebulebiT da TvisebiT, rac arsebiT gavlenas axdens niadagwarmoqm-
nasa da niadagis nayofierebaze. qanis mineralogiuri, qimiuri da meqanikuri 
Sedgeniloba gansazRvravs mcenaris zrdis pirobas, did gavlenas axdens hu-
musis warmoqmnaze, gamotutvaze, galebebaze, damlaSebasa da sxva procesebze. 
meqanikuri Sedgenilobis, agebulebis xasiaTis da a.S. gaTvaliswinebiT, qani 
gasxvavdeba wyalgamtarobiT, wyaltevadobiT, forianobiT, rac gansazRvravs 
niadagis wylovan, haerovan da Tbur reJims.

arCeven meoTxeuli danaleqi qanis sxvadasxva genetikur tips.
eluviuri qani an eluvioni – ZiriTadi qanis gamofitvis produqtia, rome-

lic rCeba warmoqmnis adgilas. eluvioni gamoirCeva Sedgenilobis da simZla-
vris mravalferovnebiT. mas axasiaTebs mWidro kavSiri sawyis qanTan, Tanda-
TanobiTi gadasvla fxvier wvrilmiwa masalisgan – mkvrivi qanisken. arCeven 
narCen (eluviuri) da wyliT, qariT, yinuliT gadaadgilebul akumulaciur 
(gadaleqil) gamofitvis qerqs. 

deluviuri qani an deluvioni ferdobze wvimis da gamdinare wyliT war-
moqmnili nafenia. deluvioni ileqeba damreci Sleifis saxiT. Sleifis zeda 
nawilSi xSirad grovdeba uxeSi masala, zogjer natexi, xolo Sleifis bo-
los – mtvriani, Tixiani. deluvionisTvis damaxasiaTebelia SedarebiT da-
xarisxebuli da kargad gamoxatuli Sreobrioba. gvxvdeba agreTve dauxa-
risxebeli da araSreobrivi nafeni. deluviuri qani farTod aris gavrce-
lebuli mTiswinebSi.

proluviuri qani an proluvioni formirdeba mTis ZirSi droebiTi 
wylis da seluri Rvaris moqmedebis Sedegad. proluvioni xasiaTdeba 
cudi daxarisxebiT, uxeSi msxvilnatexi masalis CarTviT. xSirad aRiniSne-
ba deluvionis da proluvionis Sexameba da warmoiqmneba deluviur-pro-
luviuri nafeni.

aluviuri qani an aluvioni warmoadgens mdinaris napiridan gadmosvlis Se-
degad warmoqmnil naleqs (Walis aluvioni). aluviur qans miekuTvneba agreTve 
mdinaris fskeruli nafeni (kalapotis aluvioni). kalapotis aluvioni ZiriTa-
dad warmodgenilia sxvadasxva marcvlovani qviSiT. mTis mdinare, vakis mdina-
risgan gansxvavebiT, ayalibebs mxolod fskerul aluvions. aluviuri nafeni 
xasiaTdeba horizontaluri an damreci SreobriobiT, mineraluri marcvlebis 
damrgvalebiT, organuli narCenebis CarTviT.

tburi nafeni avsebs Zveli reliefis Cadablebas da xasiaTdeba TixianobiT 
da SreobriobiT. 

myinvaruli an morenuli nafeni warmoadgens myinvariT gadaadgilebuli 
sxvadasxva qanis gamofitvis produqts.
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fliuvoglacialuri an wyal-myinvaruli nafeni dakavSirebulia mZlavri 
myinvaruli nakadebis qmedebasTan.

safari Tixnarebi gavrcelebulia myinvaruli nafenis zonaSi.
liosebs da liosisebr Tixnarebs aqvT sxvadasxva genezisi. maTi saer-

To niSania Calisferi an yomral-Calisferi Seferiloba, karbonatuloba, 
mtvrian-Tixnari meqanikuri Sedgeniloba, msxvilmtvriani fraqciis (0,05-0,01mm) 
siWarbe, fqvilovanoba, forianoba, fxvieri agebuleba, mikroagregireba, kargi 
wyalgamtaroba. 

eoluri nafeni warmoiqmneba qaris akumulaciuri qmedebis Sedegad.
zRviuri nafeni warmoiqmneba zRvis sanapiro zolis gadaadgilebis Sedegad. 

zRviuri nafeni gansxvavdeba SreobriobiT, daxarisxebiT da marilebis inten-
siuri akumulaciiT.

2.3.2. niadagwarmoqmnis biologiuri faqtori

niadagwarmoqmnaSi monawileobs organizmebis sami jgufi: mwvane mcenareebi, 
mikroorganizmebi da cxovelebi, romlebic warmoqmnian xmeleTis rTul Tanasa-
zogadoebas. organizmebis cxovelmoqmedebis procesSi maTi erToblivi zemoq-
medebiT xorcieldeba niadagwarmoqmnis umniSvnelovanesi jaWvi – organuli niv-
Tierebis sinTezi da daSla, biologiurad mniSvnelovani elementis amorCeviTi 
koncentracia, mineralebis daSla da axalwarmoqmna, nivTierebis migracia, aku-
mulacia da sxva movlenebi, romlebic warmoadgenen niadagwarmoqmnis procesis 
arss da gansazRvraven niadagis umTavresi Tvisebis – nayofierebis formirebas.

amavdroulad yoveli am jgufis, rogorc niadagwarmomqmnelis, funqcia 
gansxvavebulia.

mwvane mcenareebs miekuTvnebian:
m e r q n i a n i   f o r m a c i e b i – sxvadasxva sartylis tye, maT Soris, 

tropikuli, subtropikuli, farTofoTlovani, taigis da sxv.;
g a r d a m a v a l i   m e r q n i a n – b a l a x o v a n i   f o r m a c i e b i – 

qserofituli tye (maT Soris buCqovani cenozebi – ZeZvianebi da sxv.), savanebi;
b a l a x o v a n i   f o r m a c i e b i – mdeloebi, stepebi;
garda amis, gamoyofen u d a b n o s   f o r m a c i e b s (subborealurs 

vegetaciis zafxulis cikliT, subtropikuls – vegetaciis zamTris cikliT da 
tropikuls) da liqenian – xavsians (nivaluri sartyeli, maRlivi Waobebi).

saxnav savargulebze formirdeba agrocenozi, romlis xasiaTi da biolo-
giuri produqtiuloba ganisazRvreba sasoflo-sameurneo kulturis saxeobiT, 
agroteqnikuri da agromelioraciuli RonisZiebiT (morwyva, daSroba, sasuqe-
bis Setana, niadagis damuSaveba, mokirianeba da a.S.). agrocenozi gansxvavdeba 
bunebrivi ekosistemisgan biologiuri wrebrunvis intensivobiT da gavleniT 
niadagwarmoqmnis procesze. agrocenozebSi niadagwarmoqmnis bunebrivi xasia-
Ti icvleba kulturuli niadagiT. gansakuTrebiT mniSvnelovania mravalwlia-
ni balaxebi, isini aqtiurad monawileoben saxnavi niadagis agebulebaSi, sakveb 
da haer-wylovan reJimSi.

mwvane mcenare aris niadagSi organuli nivTierebis ZiriTadi producenti 
da mimwodebeli. mcenareuli masa fotosinTezis procesSi warmoiqmneba deda-
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miwis zedapirTan da kvdomis Semdeg, miwiszeda da miwisqveSa narCenis saxiT 
xvdeba niadagur sizrqeSi, iSleba sxvadasxva agentis (ZiriTadad mikroorga-
nizmebis) zemoqmedebiT. mcenareuli Camonacvenis nawili gardaiqmneba martiv 
naerTebad – naxSirorJangi, wyali, azotis oqsidebi da/an gamoitaneba niada-
gidan, an CaerTveba biotis cxovelqmedebis axal ciklebSi. daSlis proces-
Si Tavisufldeba agreTve mcenareebis mineraluri sakvebi elementebi (nacris 
elementebi). organuli narCenebis sxva nawili gardaiqmneba specifikuri bune-
bis naerTebad – humusovan nivTierebad, romelic grovdeba niadagSi da iZens 
garkveul qimiur da fizikur Tvisebebs.

yvelaze didi biomasa damaxasiaTebelia tyis mcenareulobisTvis (4000-
5000c/ha). savanebSi, stepebSi da buCqovan tundrebSi es sidide 250-650c/ha 
farglebSi meryeobs. minimaluri saerTo biomasa aRiniSneba polarul da 
tropikul udabnoebSi – 50c/ha-ze naklebi. mcenareulobis sxvadasxva tips 
axasiaTebs gansxvavebuli biologiuri produqtiuloba. magaliTad, tyis zo-
naSi didia miwiszeda biomasis wili, mcenareuli narCenebis mniSvnelovani 
nawili grovdeba mkvdar safarSi niadagis zedapirze. stepis, tundris, udab-
nos fitocenozebSi – piriqiT, biomasis ZiriTadi raodenoba modis fesvTa 
sistemebze, maTi kvdomis dros organuli nivTiereba uSualod aRwevs niada-
gis sizrqeSi.

umaRlesi mwvane mcenareebi zemoqmedebs niadagze ara marto mkvdari or-
ganuli narCenebis meSveobiT, aramed jer kidev sicocxlis dros maTgan nia-
dagSi xvdeba sxvadasxva organuli da mineraluri komponenti. mcenaris fesvTa 
sistemebi gamoyofen garemoSi organul mJaveebs, OH-, H+, HCO3

-, naxSirorJangs. 
qimiuri elementis SesamCnevi raodenoba gamoirecxeba atmosferuli naleqiT 
mcenareebis cocxali miwiszeda nawilebisgan (wiwvebi, foTlebi). ZiriTadad 
es aris kalciumis, magniumis da kaliumis kaTionebi. zogierTi monacemiT yo-
velwliurad xeebis varjidan SeiZleba gamoiricxos 10kg/ha da meti kalciumi.

mcenareebidan niadagSi gamoyofil nivTierebebs aqvT gacvliTi buneba. am-
didreben niadagebs ama Tu im naerTebiT, mcenareebi uwvrilesi fesvebis bew-
vebiT STanTqaven niadaguri xsnaridan mineraluri sakvebi elementebis (Ca, Mg, 
K, P, S da sxv.) eqvivalentur raodenobas. fesvebma SeiZleba miiRon aucilebeli 
komponentebi niadagebis myari fazidanac, pirveladi da meoradi mineralebis 
kristaluri mesris daSliT. STanTqmuli qimiuri elementebi xvdebian cocxal 
mcenareul qsovilSi da monawileoben fiziologiur procesSi. mas Semdeg, rac 
mcenare mTlianad an misi nawilebi kvdeba, qimiuri elementebi kvlav brunde-
bian niadagur sizrqeSi.

mikroorganizmebis niadagwarmomqmneli funqciebi mravalferovania. maT 
ricxvs miekuTvneba baqteriebi, sokoebi, aqtinomicetebi da wyalmcenareebi.  
1g niadagSi mikroorganizmebis saerTo raodenoba aRwevs milionebsa da mi-
liardebs. mikroorganizmebis yvelaze didi Semcveloba ukavSirdeba niadagis 
zeda horizonts, siRrmeSi maTi raodenoba mcirdeba. aqedan gamomdinare, nia-
dagis masas axasiaTebs mikroorganizmebis araTanabari ganawileba: maTi maq-
simaluri raodenoba Tavmoyrilia cocxali fesvurebis irgvliv da mkvdari 
mcenareuli narCenebis zedapirze. es mikroorganizmebiT gamdidrebuli apki 
cnobilia rizosferos saxelwodebiT.

mikroorganizmebis ricxovnoba wlis ganmavlobaSi sakmaod cvalebadia gene-
raciis mravaljeradi gameorebis gamo. maTi, rogorc niadagwarmomqmnelebis, 
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ZiriTadi funqciaa mcenareuli narCenebis da niadaguri humusis daSla martiv 
marilebamde, romlebsac mcenare iyenebs. isini monawileoben humusovani niv-
Tierebis warmoqmnaSi, niadaguri mineralis daSlasa da axalqmnilebaSi. aseve 
didi mniSvneloba aqvs mikroorganizmebis zogierTi jgufis mier atmosfero-
dan azotis fiqsaciis unars.

procesi xorcieldeba fermentebis monawileobiT, romelTa erTi nawili 
gamoiyofa mikroorganizmis ujredis gare garemoSi (ekzofermentebi), xolo 
meore nawili muSaobs cocxali ujredis SigniT da axorcielebs mikrobuli 
plazmis sinTezis sxvadasxva reaqcias. mikroorganizmebis cxovelmoqmedebis 
intensivoba regulirdeba hidroTermuli pirobebiT, ares reaqciiT, sakvebi 
nivTierebis raodenobiT da SemadgenlobiT. umravlesi mikroorganizmebisTvis 
optimaluria temperatura 25-350C-ia da tenianoba Seadgens niadagis sruli 
tentevadobis daaxloebiT 60%-s.

nax. 1. mikroorganizmebi niadagSi
a) baqteriebi; b) umdablesi niadaguri sokoebi; 
g) aqtinomicetebi; d) diatomuri wyalmcenareebi.

b a q t e r i e b i  niadagSi mikroorganizmebis yvelaze gavrcelebuli jgufia. 
maTi raodenoba sxvadasxva niadagSi meryeobs 300-dan 3000 mln-mde 1 gramSi. sak-
vebi xerxis mixedviT isini iyofian heterotroful da avtotroful baqterie-
bad. heterotrofuli baqteriebi Slian organul narCenebs martiv mineralur 
naerTebamde, rac haerovani reJimis xasiaTis mixedviT viTardeba aerobul da 
anaerobul pirobebSi. aerobuli baqteriebi axorcieleben cilebis, cximebis, 
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naxSirwylebis da sxva rTuli organuli naerTebis (mcenareuli da mikrobuli 
narCenebis komponentebis) daJangvas amiakamde, wylamde da naxSirorJangamde. 
anaerobuli baqteriebi iwveven mcenareuli da mikrobuli ujredebis kompo-
nentebis lpobis procesebs martiv, magram dauJangav, organul da Semdeg mi-
neralur naerTebamde. mwvane mcenareebisTvis sakvebi xelsayreli pirobebis 
Sesaqmnelad arsebiTia amonifikaciis – amiakamde cilovani naerTebis daSlis 
procesi. niadagSi avtotrofuli baqteriebi axorcieleben heterotrofebis 
cxovelmoqmedebis procesSi warmomqnili dauJangavi naerTebis Jangvas. 

procesis ZiriTadi tipia nitrifikacia, sulfofikacia, rkinis qveJangis 
da wyalbadis daJangva. amonifikaciis procesSi warmoqmnili amiaki ganicdis 
niadagSi Semdgom daJangvas da gadadis jer azotovan mJavaSi, xolo Semdeg 
azotmJavaSi. amiakuri marilebis daJangva nitratebamde aris nitrifikacia. 
sulfofikacia warmoadgens gogirdwyalbadis, elementaruli gogirdis da 
ionnaerTebis daJangvas gogirdmJavamde. rkinis qveJangis marilebis gardaqmna 
Jangis marilebad xdeba rkinis baqteriebis monawileobiT, romlebic mravla-
daa wyalsatevebSi da daWaobebul niadagSi.

niadaguri baqteriebis mcire jgufs gaaCnia atmosferos azotis fiqsaciis 
unari da iyofa or jgufad: 1) niadagSi Tavisuflad mcxovrebi aerobuli da 
anaerobuli baqteriebi da 2) koJrebis baqteriebi, romlebic simbiozSi cxo-
vroben parkosan mcenareebTan. 

s o k o e b i warmoadgenen heterotroful organizmebs. isini gvxvdebian yve-
la niadagSi. sokoebi monawileoben niadagis humusis mineralizaciaSi. zogi 
niadaguri soko mcenaris fesvis zedapirze warmoqmnis mikorizas. zogierTi 
mwvane mcenare, gansakuTrebiT merqniani, romelic moklebulia mikorizas, sus-
tad viTardeba an srulebiT ar izrdeba.

a q t i n o m i c e t e b s zogjer gansazRvraven rogorc sxivur sokoebs; wyal-
badis wyarod isini iyeneben sxvadasxva organul naerTebs.

maT SeuZliaT daSalon ujredana, lignini, niadagis neSompala nivTiereba. 
monawileoben humusis warmoqmnaSi. aqtinomicetebi ukeTesad viTardebian or-
ganuli nivTierebiT mdidar, neitralur da sustad tute reaqciis niadagebSi.

w y a l m c e n a r e e b i gavrcelebulia yvela niadagSi, gansakuTrebiT 
zedapirul SreSi. Tavis ujredebSi isini Seicaven qlorofils. Waobian nia-
dagSi wyalmcenare aumjobesebs aeracias xsnadi CO2 SeTvisebiT. wyalmcena-
re aqtiurad monawileobs qanebis gamofitvasa da niadagwarmoqmnis sawyis 
procesSi.

l i q e n e b i Sedgeba sokosa da wyalmcenarisgan. soko uzrunvelyofs wyal-
mcenares wyliT da masSi gaxsnili mineraluri nivTierebiT, xolo wyalmce-
nare ki gamoimuSavebs naxSirwylebs, romlebsac iyenebs soko. liqenebi sokos 
hifebiT magrdebian qanis sizrqeSi da amitom ekologiurad maT miakuTvneben 
liTofitebs. arCeven liqenebis or ZiriTad tips: epiliturs da endoliTurs. 
epilituri liqenebis hifebi aRweven qanis SigniT, xolo sxeuli viTardeba 
zedapirze (qerqovani da qafis formebi). endoliTuri liqenebi hifebsac da 
sxeulsac aviTareben qanis sizrqeSi. 

qanze liqenebis dasaxlebis Semdeg iwyeba ufro intensiuri biologiuri 
gamofitva da pirveladi niadagwarmoqmna.

mikroorganizmebsa da mcenares Soris gamoiyofa urTierTmoqmedebis Sem-
degi ZiriTadi tipi: simbiozi, metabiozi, antagonizmi, parazitizmi.
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simbiozis tipuri magaliTia mWidro Tanacxovreba sokoebsa da wyalmcena-
reebs Soris, rac iwvevs ufro rTuli da garemo pirobebisadmi misadagebuli 
mcenareuli organizmis – liqenebis warmoqmnas. niadagSi simbiozuri Tanacxo-
vrebis sxva naTeli magaliTia sokoebis urTierToba umaRles mcenaresTan, ro-
desac sokoebi mcenareebis fesvebze warmoqmnian mikorizas. simbiozi agreTve 
aRiniSneba koJris baqteriebsa da parkosan mcenares Soris.

niadagSi mikroorganizmebs Soris urTierTobis ufro gavrcelebuli tipia 
metabiozi. misi erT-erTi tipuri magaliTia urTierTobebi azotobaqteris da 
celulozadamSlel baqterias Soris. organizmebi Tavisi cxovelmoqmedebis 
Sedegad urTierTganviTarebisTvis qmnian xelsayrel pirobebs. 

niadagSi organuli nivTierebebis swrafi mineralizacia mimdinareobs mxo-
lod mikroorganizmebis sxvadasxva jgufis erToblivi cxovelmoqmedebis Se-
degad. niadagSi obligaturi anaerobuli baqteriebis ganviTareba SeuZlebu-
li iqneboda, Tu maTTan erTad ar ganviTardebodnen molekuluri Jangbadis 
mSTanTqmeli aerobuli baqteriebi. niadagSi nitrificirebuli baqteriebis 
meore fazis procesis ganviTareba SeuZlebelia amiakis azotovan mJavaSi dam-
Jangveli nitrificirebuli baqteriebis pirveli fazis cxovelmoqmedebis ga-
reSe.

mikroorganizmebs Soris antagonisturi urTierTobebi xasiaTdeba imiT, 
rom mikroorganizmebis erTi jgufi gamoyofs garemoSi nivTierebas, romelic 
amuxruWebs mikrobebis sxva jgufebis ganviTarebas. magaliTad, aqtinomice-
tebis calkeuli saxeobebi gamoyofen niadagSi nivTierebebs (antibiotikebi, 
toqsinebi), romelic amuxruWebs zogierTi baqteriebis ganviTarebas. mikror-
ganizmebis samyaroSi farTod aris gavrcelebuli parazitizmis movlena. ma-
galiTad, baqteria-paraziti Bdellovibrio baqterialuri ujredis SeRwevis Semdeg 
anadgurebs mis Semcvelobas.

cxovelebi, romlebic binadroben niadagSi, mravalmxriv moqmedeben masze: 
aCqareben organuli narCenebis daSlas da afxviereben niadags, xels uwyoben 
zoogenuri struqturis warmoqmnas.

niadagSi binadrobs cxovelTa aTasobiT saxeoba, romlebic mniSvnelovnad 
gansxvavdebian zomebiT, cxovelmoqmedebiT da niadagze zemoqmedebis forme-
biT. warmodgenilia tenian garemoSi mcxovrebi nanofauniT – umartivesi orga-
nizmiT, mikrofauniT – uwvrilesi mwerebiT (xurvelebi, tkipebi, rotatoriebi), 
mezofauniT (tenis Wiebi, obobebi, mravalfexebi, wvrili moluskebi) da makro-
fauniT, romelic Seicavs Wiayelebs, kiborCxalebs, gvelebs, mRrRnelebs. 

niadagis yovel kvadratul metrze binadrobs aTeulobiT da aseulobiT 
Wiayela, aTasobiT da milionobiT mikroskopuli uxerxemlo. mRrRnelebis so-
roebis ricxvi aRwevs 3-4 aTass heqtarze.

organuli narCenis Sidaniadaguri gardaqmnebis jaWvSi fauna asrulebs mce-
nareuli masis da cxovelTa nivTierebis daSlis da daqucmacebis mniSvnelovan 
funqcias. cxovelebis kuW-nawlavis traqtis gavlisas niadaguri masa muSavdeba 
fermentebiT, rac aCqarebs hidrolizs da daJangvas, masSi intensificirdeba 
organul-mineraluri urTierTqmedebebi, mdidrdeba cxoveluri metaboliz-
mis produqtiT da iZenen gastruqturebas. jer xerxemlianebi, xolo Semdgom 
uxerxemloebi amzadeben masalas mikroorganizmebiT Semdgomi „damuSavebis-
Tvis“. kvebiTi moxmarebis tipis mixedviT niadaguri fauna iyofa: fitofagebad 
– ikvebebian cocxali mcenaris qsoviliT (nematodebiT, mRrRnelebiT), sapro-
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fagebi – ikvebebian mkvdari mcenaris qsoviliT (Wiayelebi, WianWvelebi, mraval-
fexebi), nekrofagebi – ikvebebian cxovelis leSiT (xoWoebi, buzebis matlebi), 
mtaceblebi – ikvebebian cocxali arsebiT (tkipebi, morielebi, umartivesebi) 
da koprofagebi – specializdebian sxva cxovelis gamonayriT (mikroatropode-
bi, buzebi, zogierTi xoWo).

metad mniSvnelovania niadaguri cxovelebis meqanikuri samuSaoebis masSta-
bebi. Termuli da datenianebis pirobebis Secvlis Sedegad sakvebis ZiebaSi da 
soroebis mosawyobad faunis bevri warmomadgeneli migrirebs niadagSi, axdens 
misi masis arevas, qmnis sxvadasxva zomis sicarieles, monawileobs organuli 
da mineraluri masalis agregaciaSi. niadaguri masis moculoba, romlis areva-
sac vertikalurad axdens mRrRneli, weliwadSi aRwevs asobiT kubur metrs 1 
heqtarze. zogierT niadagSi Wiayelebs yovelwiurad amoaqvT zedapirze kapro-
genuri masalis 100t/ha. termitebi qmnian ramdenime metris simaRlis miwiszeda 
nagebobebs da svlebis miwisqveda bades ramdenime aTeuli metris siRrmeze.

niadagis mravali Tviseba, romelic asxvavebs mas sawyisi qanisgan, mniSvne-
lovanwilad iqmneba niadaguri faunis Txris Sedegad. magaliTad, niadagSi 
mniSvnelovnad sustdeba liTogenuri (magaliTad, aluviuri) Sreobrioba, ic-
vleba qviani komponentis ganawilebis xasiaTi, umjobesdeba aeracia da wyal-
gamtaroba.

niadagis cxovelTa samyaros miekuTvnebian umartivesebi, uxerxemlo da 
xerxemliani cxovelebi.

umartivesebi. niadagSi mikroflorasTan erTad sakmaod farTodaa gavrce-
lebuli umartives cxovelTa sxvadasxva warmomadgeneli, romelic gaerTiane-
bulia saerTo terminiT Protozoa. 

kvebis xerxis mixedviT umartivesebi metwilad arian heterotrofebi. Ziri-
Tadad ikvebebian niadagSi mobinadre mikroorganizmebiT (baqteriebiT, wyal-
mcenareebiT, sokoebis hifebiT). maT Soris arian saprofitebi (CaliCiani), 
romlebic ikvebebian mcenareuli narCenebis gaxsnili organuli nivTierebiT. 
umartivesebi aRmoCenilia yvela niadagSi geografiuli adgilmdebareobis 
miuxedavad. rogorc aerobuli organizmebi, umartivesebi farTod arian war-
modgenili niadagis zeda horizontSi. gvalvian periodSi da zamTarSi maTi 
raodenoba niadagSi mkveTrad mcirdeba, amasTan, isini gadadian inertul md-
gomareobaSi.

Wiayelebi. uxerxmlo cxovelebs Soris Wiayelebs ekuTvniT gansakuTrebu-
li adgili. gvxvdebian rogorc gakulturebul, ise yamir niadagSi. maTi rao-
denoba meryeobs asi aTasidan ramdenime milionamde erT heqtar niadagze. maTi 
raodenoba maqsimaluria zeda humusovan da saxnav horizontSi; siRrmeSi Wia-
yelebis raodenoba mkveTrad mcirdeba.

niadagwarmoqmnaSi Wiayelebis saqmianoba sakmaod mravalferovania. isini 
mravalricxovani svlebiT da soroebiT aumjobeseben niadagis fizikur Tvi-
sebebs: zrdian mis forianobas, aeracias, wyaltevadobas da wyalgamtarobas. 
Wiayelas cxovelqmedebis produqtebiT, kaprolitebiT gamdidrebul niada-
gebSi mniSvnelovnad izrdeba humusis raodenoba, izrdeba gacvliTi fuZeebis 
jami, mcirdeba niadagebis mJavianoba. niadagebi, romlebic Seicavs Wiayelebis 
kaprolitebs, gamoirCeva ufro wyalgamZle struqturiT. amrigad, Wiayelebi 
aumjobeseben ara marto niadagis fizikur Tvisebebs da struqturas, aramed 
mis qimiur Sedgenilobasac.
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mwerebi. niadagSi binadrobs mwerebis mniSvnelovani raodenoba (xoWoebi, 
WianWvelebi da sxv.), romlebic arsebiT gavlenas axdenen niadagwarmoqmnis 
procesze. niadagSi mravalricxovani svlebis mowyobiT afxviereben niadags da 
aumjobeseben fizikur da wylovan Tvisebebs. mwerebi aqtiurad monawileoben 
mcenareuli narCenebis gadamuSavebaSi, amdidreben niadags humusiT da mine-
raluri nivTierebiT.

2.3.3. reliefi, rogorc niadagwarmomqneli faqtori

reliefi warmoadgens niadagwarmoqmnis da niadagis geografiuli gavrce-
lebis mniSvnelovan faqtors. igi wamyvan rols asrulebs dedamiwis zedapirze 
siTbosa da tenis, gamofitvisa da niadagwarmoqmnis produqtis gadanawilebaSi. 
reliefi niadaguri safaris struqturis „kanonmdebelia“ da niadaguri karto-
grafiis safuZvels warmoadgens.

dedamiwis zedapirze mosuli mzis energia da atmosferuli naleqis te-
nis gadanawileba xdeba reliefis formebis Sesabamisad. radiaciuli energiis 
gadanawileba gamowveulia sxvadasxva daxrilobis da eqspoziciis ferdobis 
arsebobiT. CrdiloeT naxevarsferos yvela ganedze wlis yvela sezonSi Cr-
diloeTi ferdobi iRebs radiaciis yvelaze nakleb raodenobas, aris yvelaze 
civi. baTumis botanikur baRSi Catarebuli gamokvlevebiT dadginda, rom oq-
tomberSi CrdiloeTi da samxreTi ferdobis temperaturis gansxvaveba aRwevs 
80C-s. samxreT ferdobze garkveul daqanebamde, horizontalur zedapirTan 
SedarebiT, mzis radiaciis nakadi izrdeba, gansakuTrebiT zamTarSi. zafxulo-
biT samxreTi eqspoziciis cicabo ferdobebi, damrecTan SedarebiT naklebad 
xelsayrel pirobebSia, radgan SuadRis sxivebi miemarTeba zedapirisken blagvi 
kuTxiT, e.i. iwyebs srials ferdobis gaswvriv.

yvelaze Tbili ferdobis mdgomareoba wlis ganmavlobaSi icvleba. ianvri-
dan martamde temperaturuli maqsimumi aris samxreT-dasavleT nawilSi, Semdgom 
swrafad gadadis samxreT-aRmosavleTisaken. zafxulis da Semodgomis ganmavlo-
baSi xdeba Sebrunebuli procesi samxreT-aRmosavleTidan samxreT-dasavleTisken.

sxvadasxva eqspoziciis ferdobze niadagis siTburi reJimis Tavisebureba ga-
vlenas axdens wylovan reJimsa da mcenareulobis xasiaTze, romelmac SeiZleba 
gamoiwvios niadagSi SesamCnevi cvlileba. samxreT ferdobis niadagi xasiaTdeba 
SedarebiT naklebi datenianebiT da ufro kontrastuli temperaturuli reJimiT, 
e.i. damaxasiaTebeli ufro metad samxreTis zonisTvis, ufro kontinentaluri 
klimatiT (mSrali da temperaturebis ryevadobis meti amplitudiT). CrdiloeT 
ferdobi, piriqiT, xels uwyobs ufro civi da teniani niadagis formirebas. es 
movlena gansakuTrebiT mkafiod Cans mTebSi. samxreT ferdobis niadagi Cveule-
briv naklebad ganviTarebulia, xSirad ufro karbonatulia. CrdiloeT ferdobis 
niadagi xSirad ufro qviania, ufro ganviTarebulia da ufro mZlavria.

haeris masis moZraobis TaviseburebasTan dakavSirebiT, reliefis sxva-
dasxva forma (Txemi, ferdobi, vake) gansxvavdeba klimaturi maCveneblebiT. 
amaRlebuli adgilebidan civi haeris Camodinebis Sedegad vakeebis klimati, 
rogorc wesi, gamoirCeva siTbos da tenianobis meti kontrastulobiT, vidre 
ferdobi da Txemi. Sesabamisad, maTi niadagebic arsebiTad gansxvavdeba.
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reliefis uswormasworoba gavlenas axdens wylebis zedapirul Camonadenze 
da did rols asrulebs dedamiwis zedapirze atmosferuli tenis gadanawile-
baSi. mosuli naleqi reliefis SemaRlebuli elementidan Camoedineba ferdo-
bze dadablebul adgilSi da amgvarad, reliefis SemaRlebuli wyalgamyofi 
nakveTi Cveulebriv kargavs atmosferuli naleqis tenis nawils, xolo dada-
blebuli adgilis niadagi iRebs damatebiT tens zemodan Camodinebis Sedegad.

reliefis, rogorc mzis siTbos da atmosaferuli naleqis gadamanawile-
blis, mniSvneloba gansakuTrebiT mkveTrad mJRavndeba mTebSi, didi danawe-
vrianebis da ferdobis didi daxrilobis gamo. magram, garda dasaxelebuli 
faqtorebisa, Tavs iCens agreTve adgilis absoluturi simaRle.

cnobilia, rom adgilmdebareobis simaRlis cvlilebasTan erTad, icvleba 
yvela klimaturi maCvenebeli: wneva, insolacia, temperatura, haeris teniano-
ba, naleqis raodenoba da a.S. atmosferos gauxSoebulobis, haeris damtvria-
nobis da wylis orTqlis raodenobis Semcirebis Sedegad, simaRlis matebasTan 
erTad izrdeba mzis radiacia da biologiurad aqtiuri ultraiisferi sxive-
bis nakadi. amitom, mTebSi simaRlis yovel 100 metrze temperatura saSualod 
0,50C-iT klebulobs.

mTebSi naleqis raodenoba ganicdis ufro rTul cvlilebas. imis gamo, rom 
simaRlis matebasTan erTad tenis raodenoba haerSi ufro swrafad iklebs, 
vidre haeris wneva, naleqis yvelaze meti raodenoba modis mTis ara yvelaze 
maRal sartyelSi, aramed ufro qveda zonaSi, romlis mdebareoba ganisazR-
vreba adgilobrivi pirobebiT. naleqis yvelaze meti raodenobis zona xSirad 
emTxveva tyis sartyels an subalpuri sartylis qveda nawils, sadac aRiniSneba 
yvelaze didi Rrublianoba, Zlieri nisli da uxvi nami. garda amis, mTis qedis 
Semakavebeli gavlena mniSvnelovnad zemoqmedebs haeris masebis gadaadgileba-
ze, rac ganapirobebs mTebSi mosuli naleqis raodenobas. amasTan dakavSire-
biT, mTis sistemis qarpira mxares atmosferuli naleqis ufro meti raodenoba 
modis, vidre qarzurga an saerTod mTis nagebobis Sida nawilSi.

klimaturi pirobis cvlileba, simaRlis matebasTan erTad, romelsac pir-
velxarisxovani mniSvneloba aqvs niadagwarmoqmnisTvis, iwvevs mcenareulobis 
da niadagis vertikalur diferenciacias, e.i. vertikaluri bunebrivi zonalo-
bis warmoqmnas. niadagur-mcenareuli zonebi Tanmimdevrulad cvlian erTma-
neTs da warmoqmnian vertikalur niadagur struqturebs. niadagmcodneobis 
fuZemdebeli v. dokuCaevi samarTlianad aRniSnavda, rom „reliefi aris niada-
gis bedis mwerali“.

reliefi did rols asrulebs dedamiwis zedapirze wylis da gamofitvis 
produqtis da niadagwarmoqmnis gadaadgilebaSi myari da Txevadi Camonadenis 
saxiT. gamofitvis qerqis ZiriTadi tipi (narCeni da akumulaciuri) damokide-
bulia geomorfologiur pirobaze. gamofitvis narCeni forma damaxasiaTebe-
lia wyalgamyofi nakveTisTvis, xolo akumulaciuri ganlagebulia ferdobze 
garkveuli TanmimdevrobiT, romelic damokidebulia wyalgamyofze gamofi-
tvis qerqis ganviTarebis fazaze. amasTan, ar unda dagvaviwydes, rom reliefis 
formireba ukavSirdeba gamofitvis fxvieri da gaxsnili produqtis migracias. 
gaxsnili nivTierebis migraciaSi mniSvneloba aqvs reliefis ara marto garegan 
formas, aramed genetikur bunebas. es garemoeba gansazRvravs geomorfolo-
giuri analizis pirvelxarisxovan mniSvnelobas hipergenezis zonaSi nivTiere-
bis migraciis procesis Seswavlis dros. 
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arCeven reliefis sam ZiriTad jgufs: makroreliefs, mezoreliefs da mi-
kroreliefs.

makroreliefs miekuTvneba reliefis yvelaze msxvili forma, romelic gan-
sazRvravs didi teritoriis iers – vake, plato, mTis sistema. makroreliefis 
warmoqmna ukavSirdeba teqtonikur movlenas dedamiwis qerqSi.

mezoreliefi warmoadgens saSualo zomis reliefs: beqobi, borcvi, Rarta-
fi, veli, terasa da maTi elementi – vake adgili, sxvadasxva daqanebis ferdo-
bi. mezoreliefis Camoyalibeba ZiriTadad ukavSirdeba ekzogenur geologiur 
process (denudaciuri procesi, ekzogenuri geologiuri procesi) da massze 
did gavlenas axdens xmeleTis calkeuli ubnebis neli aweva da CaZirva.

mikroreliefs miekuTvneba reliefis wvrili forma, romelic ikavebs um-
niSvnelo farTobs (ramdenime kvadratuli decimetridan ramdenime aseul 
kvadratul metramde), simaRlis fardobiTi ryevadobiT erTi metris far-
glebSi. maT miekuTvneba xorkli, dadableba, romelic Cndeba reliefis vake 
zedapiris CaRrmavebiT, mzralobiT an sxva mizeziT. farTod aris gavrcele-
buli reliefis ferdobiTi forma, igi xasiaTdeba daxrilobiT, formiT da 
eqspoziciiT.

nax. 2. saqarTvelos teritoriis niadagur-geografiuli profili.
E – aorTqleba, mm; P – naleqebi, mm; t0C – temperatura gradusebSi;  

 H – niadagis siRrme, sm. 
1) wiTelmiwebi, 2) yviTelmiwebi, 3) yviTelmiwa-eweri, 4) yviTel-yomrali, 
5) yomrali, 6) mTa-mdelos, 7) Savi, 8) yavisferi, 9) ruxi-yavisferi.

reliefi warmoadgens eqspoziciis da ferdobis daqanebis mixedviT mzis 
radiaciisa da naleqebis gadanawilebis mTavar faqtors. yovelive es gavlenas 
axdens wylovan, siTbur, sakveb, Jangva-aRdgeniT da damlaSebis reJimebze.
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mTian pirobebSi, zRvis donidan simaRlis matebasTan erTad, icvleba kli-
mati, mcenareuli da cxovelTa samyaro, niadagi, rac ukavSirdeba haeris tem-
peraturis da datenianebis cvlas. haeris masebi, mTebSi simaRlis matebasTan 
erTad, civdebian da xSiria naleqi. mTebis gadalaxvis Semdeg haeris masebi 
eSvebian, cxeldebian da Srebian.

datenianebis mixedviT gamoiyofa niadagis sami ZiriTadi jgufi:
a v t o m o r f u l i   n i a d a g i – formirdeba swor zedapirebze da 

ferdobze, zedapiruli wylis Tavisufali Camonadenis da gruntis wylis Rr-
mad dgomis (6 metrze ufri Rrma) pirobebSi.

n a x e v r a d h i d r o m o r f u l i    n i a d a g i – formirdeba ze-
dapiruli wylis xanmokle an gruntis wylebis 3-6 metris siRrmeze dgomisas 
(kapilaruli arSia SeiZleba aRwevdes mcenareebis fesvs).

h i d r o m o r f u l i   n i a d a g i – formirdeba zedapiruli wylis 
xangrZlivi zedapiruli an gruntis wylis 3 m-ze nakleb siRrmeze dgomisas 
(kapilaruli arSia SeiZleba aRwevdes niadagis zedapirs).

reliefi SeiZleba iyos mcenareulobis da niadagebis evoluciis faqtori. 
mdinaris kalapotis TandaTanobiTi SeWris dros Walis terasa gardaiqmneba 
Waliszeda terasad, rac iwvevs datenianebis reJimis Secvlas (Walis da alu-
viuri procesebis Sewyveta, gruntis wylis daqveiTeba) da, Sedegad, niadagis 
ganviTarebas avtomorful da ara hidromorful da naxevrad hidromorful 
pirobebSi.

niadagis ZiriTadi jgufebi geoqimiurad ukavSirdeba erTmaneTs qimiuri 
naerTis migraciis xarjze. es movlena cnobilia niadagur-geoqimiuri SeuRle-
bis saxelwodebiT. yovel bunebriv zonaSi gamoxatulia niadagur-geoqimiuri 
SeuRlebis Tavisi tipi.

2.3.4. klimati, rogorc niadagwarmomqneli faqtori

klimati uSualod moqmedebs niadagwarmoqmnaze – gansazRvravs niadagis 
energetikul dones, hidroTermul reJims da iribad zemoqmedebs niadagwar-
moqmnis sxva faqtorebze (mcenareulobaze, organizmebis cxovelmoqmedebaze, 
niadagwarmoqmnis qanze da a.S.).

klimati aris mravalaspeqturi faqtori, romelic marTavs niadagwarmoqm-
nis yvela movlenas. niadagis formirebis klimaturi pirobebi gamoixateba de-
damiwis zedapirze mosuli mzis radiaciis raodenobiT da niadagis dateniane-
bis doniT, romelic ganisazRvreba atmosferuli naleqis raodenobiT. garda 
amisa, klimatur kanonzomierebas eqvemdebareba niadagsa da atmosferos Soris 
cvla airiT da myari nawilakiT (mtveri da marilebi).

mzis radiacia warmoadgens energiis ZiriTad wyaros geografiul garsSi, 
maT Soris, niadagur safarSi umravlesi procesisTvis. sakmarisi datenianebis 
pirobebSi mzis sxivuri energiis sididezea damokidebuli gamofitvis intensi-
voba da niadaguri mineralebis sinTezi, organuli narCenebis daSlis tempi da 
mimarTuleba, biotis Sidaniadaguri funqcionirebis xasiaTi. arsebobs gark-
veuli damokidebuleba niadagSi SeRweuli mzis energiasa, niadagis simZlavre-
sa da sawyisi dedaqanis gardaqmnis siRrmes Soris.
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radgan dedamiwis zedapirze mosuli mzis energia eqvemdebareba sxvadasxva 
xangrZlivobis ritms (dReRamurs, sezonurs, wliurs, mravalwliurs), niadagSi 
erTmaneTs enacvleba daTbobis da gacivebis, gayinvis da lRobis procesi. am 
procesebis sxvadasxva kombinacia, konkretul maxasiaTebelTan erTad, ayali-
bebs niadagis siTbur reJimebs.

niadagis siTburi reJimi ganisazRvreba ara marto mzis pirdapiri radiaci-
iT, aramed atmosferos cirkulaciis TaviseburebiT, siTbos da sicivis Sexa-
mebiT.

klimaturi faqtori gansazRvravs atmosferuli naleqis SeRwevas niadag-
Si. naleqis wliur jams da mis ganawilebas sezonebis mixedviT. aorTqlebis 
sididezea damokidebuli niadagis datenianebis xarisxi, masSi produqtiuli 
(mcenarisTvis misawvdomi) tenis maragi, agreTve mikrobiologiuri moqmedebis 
wyaluzrunvelyofa. niadaguri tenis siRrmis da gadaadgilebis intensivobis 
gaTvaliswinebiT, aRmavali da daRmavali dinebis xasiaTis mixedviT, gamoiyofa 
niadagebis wylis reJimis sxvadasxva tipi.

garda TviT tenisa, atmosferul naleqebTan erTad niadagSi xvdeba masSi 
gaxsnili organuli da mineraluri naerTi, aerozoli da mtveri. atmosferuli 
haeris Jangbadi aRwevs niadagSi, uzrunvelyofs fesvis sunTqvas, organuli 
nivTierebis daJangvis da daSlis procesis mimdinareobas. niadagidan atmosfe-
roSi gamoiyofa haeri, romelic maZRaria naxSirorJangiT da niadaguri biotis 
cxovelmoqmedebis sxva airovani produqtebiT. sistemaSi atmosfero-niadagi, 
aircvlis intensivoba damokidebulia atmosferuli haeris wnevaze, haeris si-
Zliereze, niadagis temperaturasa da tenianobaze. niadagur haerSi ama Tu im 
komponentis (Jangbadi, naxSirorJangi) siWarbe an nakleboba gavlenas axdens 
Sidaniadaguri procesis mimarTulebaze, niadaguri ekosistemebis mdgomareo-
baze.

amgvarad, klimatis, rogorc niadagwarmomqmneli faqtoris, mniSvneloba 
nairgvaria.

atmosferul klimatSi igulisxmeba ama Tu im teritoriis (dedamiwis, ma-
terikis, qveynis, olqis, raionis) atmosferos saSualo mdgomareoba, romelic 
xasiaTdeba meteorologiuri elementis saSualo (temperatura, naleqi, haeris 
tenianoba da a.S.) da maTi ukiduresi maCvenebliT, rac iZleva dRe-Ramis, sezo-
nis da mTeli wlis ryevadobis amplitudas. 

niadaguri procesis bunebis SemecnebisTvis didi mniSvneloba aqvs klima-
tur maCvenebels, romelic axasiaTebs temperaturul pirobas da datenianebas. 
swored am maCvenebelTanaa dakavSirebuli niadagis wylovan-temperaturuli 
reJimi da biologiuri procesi. vinaidan niadaguri procesi ar wydeba vege-
taciis Semdegac, amitom garkveuli mniSvneloba aqvs saSualo-wliur (saerTo) 
klimatur maCvenebels da vegetaciis periodebs Soris (Semodgoma, zamTari) 
maCveneblebs. 

biologiuri da niadaguri procesisTvis energiis ZiriTadi wyaroa mzis ra-
diacia, xolo datenianebis mTavari wyaroa  atmosferuli naleqi. mzis radia-
cia STainTqmeba xmeleTis zedapiriT, xolo Semdgom TandaTanobiT gamosxiv-
deba da aTbobs atmosferos. niadagSi moxvedrili naleqebi tenis saxiT STain-
Tqmeba mcenaris mier da brundeba atmosferoSi transpiraciiT an fizikuri 
aorTqlebis Sedegad. niadagsa da atmosferos Soris yalibdeba mudmivi siTbos 
da tenis cvla. amis Sedegad formirdeba niadagis erT-erTi umniSvnelovanesi 
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Tviseba – hidroTermuli reJimi. amitom, klimatis daxasiaTebas temperaturu-
li pirobebiT da datenianebiT gansakuTrebuli mniSvneloba aqvs.

klimatis umTavresi Termuli jgufis gamoyofis safuZvels warmoadgens 
savegetacio periodSi (>100C) saSualo dReRamuri temperaturis jami (aqtiur 
temperaturaTa jami).

saqarTveloSi gamoiyofa dedamiwis yvela (cxeli-tropikulis garda) Ziri-
Tadi klimatis Termuli jgufi:

klimatis jgufi     >100C haeris temperaturaTa jami
civi (polaruli)     <6000C
zomierad civi (borealuri)   600-20000C
zomierad Tbili (subborealuri)   2000-38000C
Tbili (subtropikuli)    3800-80000C
klimatis aRniSnuli Termuli jgufebi ganlagebulia vertikaluri sar-

tylis mixedviT. sartyeli xasiaTdeba ara marto saSualo dReRamuri tempe-
raturiT, aramed mcenareulobis da niadagis garkveuli tipiT. niadagwarmoqm-
naSi klimatis mTavar Termul jgufTan ukavSirdeba niadagis siTburi reJimi, 
qimiuri da biologiuri procesis siswrafe, biologiuri produqtiuloba.

saqarTvelos ZiriTadi niadagebi klimatis Termuli jgufebis mixedviT ase 
nawildeba:

civi (polaruli) – mTa-mdelos, mTa-mdelos Savmiwisebri, mTa-tye-mdelos;
zomierad civi (borealuri) – yomrali, yomral-Savi, Savmiwa;
zomierad Tbili (subborealuri) – yviTel-yomrali, Savi, yavisferi, mde-

los-yavisferi;
Tbili (subtropikuli) – wiTelmiwa, yviTelmiwa, yviTelmiwa-eweri, yviTel-

miwa-ewerlebiani, ruxi-yavisferi, mdelos-ruxi-yavisferi.
naleqebiT datenianebis mixedviT, dedamiwaze gavrcelebuli klimatis Zi-

riTadi eqvsi jgufidan saqarTveloSi gvxvdeba oTxi (mSrali-aridulisa da 
Zalian mSralis garda):

klimatis jgufi     datenianebis koeficienti
Zalian teniani (eqstrahumiduri)   >1,33
teniani (humiduri)    1,33-1
naxevrad teniani (semihumiduri)   1-0,55
naxevrad mSrali (semiariduli)   0,55-0,33
datenianebis koeficienti (aridulobis indeqsi) warmoadgens mosuli naleqe-

bis Sefardebas aorTqlebasTan. datenianebis koeficients ukavSirdeba niadagis 
tenis reJimi erTnair reliefur pirobebSi; niadagis Jangva-aRdgeniTi poten-
ciali; gamofitvis da gamotutvis xarisxi Tanabari Termuli pirobis dros.

mniSvnelovania datenianebis koeficientis maCvenebeli 1-Tan mimarTebaSi. 
Tu datenianebis koeficienti >1 – saqme gvaqs mJave niadagTan, xolo Tu <1 – 
tute, karbonatul, zogjer damlaSebul niadagTan.

saqarTveloSi niadagebi, datenianebis koeficientis mixedviT, ase nawilde-
ba:

Zalian teniani (eqstrahumiduri) – wiTelmiwa, yviTelmiwa, yviTelmiwa-eweri, 
yviTelmiwa-ewerlebiani, mTa-mdelos, mTa-mdelos Savmiwisebri, mTa-tye-mde-
los; 

teniani (humiduri) – yviTel-yomrali, yomrali, yomral-Savi;
naxevrad teniani (semihumiduri) – Savi, Savmiwa;
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naxevrad mSrali (semiariduli) – yavisferi, mdelos-yavisferi, ruxi-yavis-
feri, mdelos-ruxi-yavisferi. 

niadagis formirebaSi did rols asrulebs naleqis ganawileba wlis sezo-
nebis mixedviT, naleqis mosvlis intensivoba, haeris fardobiTi tenianoba da 
haeris moZraobis siswrafe. yvela es movlena gavlenas axdens biologiuri da 
niadaguri procesebis Taviseburebaze da gansazRvravs niadagis wylismieri da 
qarismieri eroziis ganviTarebas.

niadagwarmoqmnaze klimati axdens pirdapir da irib gavlenas. pirdapiri 
gavlena  gulisxmobs niadagis datenianebas, gaTbobas, gacivebas, xolo iribi 
–  gavlenas mcenareTa da cxovelTa samyaroze. 

2.3.5. asaki, rogorc niadagwarmomqneli faqtori

niadagwarmoqmnis procesi mimdinareobs droSi. niadagwarmoqmnis yovel axal 
cikls (sezonurs, wliurs, mravalwliurs) Seaqvs garkveuli cvlileba niadagur 
profilSi organuli da mineraluri nivTierebis gardaqmnaSi. drois (asakis) fa-
qtors didi mniSvneloba aqvs niadagis formirebasa da ganviTarebaSi.

arCeven niadagis absolutur da fardobiT asaks.
a b s o l u t u r i   a s a k i aris dro, romelic ganvlo niadagma formi-

rebidan dRemde, meryeobs ramdenime wlidan milion wlamde. yvelaze asakovania 
tropikuli teritoriebis is niadagi, romelmac ar ganicada sxvadasxva darR-
veva (wylismieri erozia, deflacia da a.S.). saqarTveloSi zRvis donidan 1000 
metris zemoT niadags aqvs holocenuri asaki (10 000-12 000 weli), xolo 1000 
metramde – gacilebiT meti. yvelaze axalgazrdaa Walis (aluviuri) niadagi.

f a r d o b i T i   a s a k i axasiaTebs niadagwarmoqmnis procesis, anu niada-
gis ganviTarebis erTi stadiis meore stadiiT Secvlis siswrafes. ukavSirdeba 
niadagwarmoqmnis procesis siswrafes da mimarTulebas, qanis Sedgenilobas, 
Tvisebas da reliefuri pirobis cvlilebas.

2.3.6. adamianis sawarmoo saqmianoba

bunebrivi niadagwarmoqmnis procesze adamianis zemoqmedeba  niadagebis ganvi-
Tarebis Tanamedrove etapis mTavari Taviseburebaa da niadagwarmoqmnis erT-erTi 
yvelaze intensiurad moqmedi faqtoria. niadagze adamiani moqmedebs uSualod 
(damuSaveba, sasuqebis Setana, sxvadasxva melioraciebis Catareba da a.S.) an iribad 
(fitocenozebis, klimatis elementebis Secvla da sxv.). anTropogenuri zemoqme-
debis mTavari mizania niadagis gaumjobeseba, misi nayofierebis gafarToebuli 
aRwarmoeba da sasoflo-sameurneo savargulebis produqtiulobis gazrda.

kulturuli (bunebriv-anTropogenuri) niadagwarmoqmnis procesis Sedegi 
SeiZleba iyos niadagebis gaumjobeseba an gauareseba. kulturuli niadagwarmo-
qmnis procesi ar unda iwvevdes niadaguri nayofierebis Semcirebas, niadagebis 
degradacias. misi bunebrivi gamoxatulebaa niadagebis gakultureba, maTi nayo-
fierebis amaRleba. niadagze da mis nayofierebaze adamianis sameurneo saqmia-
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nobis zemoqmedebis principulad gansxvavebuli Sedegebis gasamijnad saWiroa 
kulturul (bunebriv-anTropogenur) niadagwarmoqmnis procesSi ganvasxvavoT 
stiqiurad ganviTarebuli da mizandasaxuli (kulturuli) niadagwarmoqmnis 
procesebi. adamianis zemoqmedebiT ganviTarebuli kulturuli niadagwarmoqm-
nis procesi ganapirobebs xarisxobrivad axali bunebrivi sxeulis – maRalpro-
duqtiuli kulturuli niadagis – formirebas, romelic Seesabameba mosayvani 
mcenareebis biologiur Taviseburebebs da mTlianad agrocenozs.

bunebriv-anTropogenuri (kulturul) niadagwarmoqmnis process sxvadasxva 
bunebriv zonaSi gaaCnia ganviTarebis saerTo niSnebi, Tumca ar aris intra-
zonaluri. miuxedavad bunebrivi pirobebis da niadagebis gakulturebis Ro-
nisZiebebis mravalferovnebisa, adamianis zemoqmedebas gaaCnia saerTo, damaxa-
siaTebeli niSnebi:

1) bunebrivi mcenareuli safaris mospoba, romelic iwvevs mikroklimatis 
Secvlas da niadagze mzis sxivebis da atmosferuli naleqebis uSualo 
zemoqmedebis gaZlierebas;

2) niadagis zeda (saxnavi) Sris sistematuri gafxviereba da Sereva, rac iw-
vevs fizikur-meqanikuri Tvisebebis da wylovan-haerovani reJimis cvli-
lebas;

3)  niadagis bioqimiuri da fizikur-qimiuri Tvisebebis Secvla, gansakuTre-
biT ki mikrobiologiuri da fermentatiuri aqtivobis gazrda, organu-
li nivTierebebis mineralizaciis da humifikaciis gaZliereba;

4)  niadagwarmoqmnis procesis intesivobis gazrda;
5)  niadagebis Sedgenilobis da Tvisebebis mimarTuli cvlileba, rac gamow-

veulia agroteqnikuri, agroqimiuri, melioraciuli da sxva RonisZiebe-
biT, misi mizania iseTi maRalproduqtiuli, kulturuli niadagebis Seqmna, 
romlebic uzrunvelyofen sasoflo-sameurneo kulturebis mosavliano-
bisa da, zogadad, miwaTmoqmedebaSi Sromis nayofierebis zrdas,  gamoyene-
buli teqnologiuri xerxebis efeqtianobas da  arbileben araxelsayreli 
amindis pirobebis uaryofiT gavlenas. gansxvaveba bunebriv-zonaluri da 
bunebriv-anTropogenuri (kulturuli) niadagwarmoqmnis procesebis gan-
viTarebaSi ganpirobebulia bunebrivi-ekologiuri sistemebis principuli 
gansxvavebiT kulturulisgan. biocenozi (bunebrivi mcenareuli safari) 
mWidrod ukavSirdeba zonalur niadags da yovel klimatur zonaSi qmnis 
rTul, dinamikur, TviTmaregulirebel ekologiur sistemas, romelSic 
niadagwarmoqmnis procesebze mudmiv aqtiur zemoqmedebas, pirvel rigSi, 
axdens mcenareuli safari da klimati. bunebrivi biocenozis kulturuli 
– agrocenozis SecvliT, adamiani arRvevs saukuneebis manZilze Camoya-
libebul dinamikur wonasworobas niadagsa da mcenareul safars Soris. 
Sedegad formirdeba axali, kulturuli ekologiuri sistema – agrobio-
geocenozi, romelSic niadagsa da mcenares Soris urTierTkavSiris re-
gulirebis wamyvan faqtors warmoadgens adamianis sameurneo saqmianoba. 
agrobiogeocenozSi niadagwarmoqmnis procesebze mudmiv, aqtiur zemoq-
medebas ZiriTadad axdens adamianis sameurneo saqmianoba da klimati. sxva-
dasxva agrocenozis kulturuli mcenareebis biologiuri Taviseburebebi 
gansxvavebulia niadagis mimarT.
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2.4. niadagebis ganviTareba da evolucia

niadagis ganviTareba warmoadgens ucvlel ekologiur pirobebSi niadagis 
formirebas da Semdgom ganviTarebas. niadagis ganviTarebaSi arCeven ramdenime 
fazas. gamoyofen sawyis fazas, romelic Seesabameba gaSiSvlebul dedaqanze 
niadagwarmoqmnis pirvel etaps. am dros yalibdeba niadaguri reJimebis siste-
ma, Cndeba fragmentuli niadaguri horizontebi, xdeba bunebrivi nayofierebis 
Casaxva. SemdgomSi ucvlel ekologiur pirobebSi niadagwarmoqmnis ganviTare-
ba aRwevs mwife fazas srulad ganviTarebuli genezisuri profiliT, bunebri-
vi nayofierebis Camoyalibebuli doniT.

niadagebis evolucia warmoadgens bunebrivi garemos evoluciasTan dakav-
Sirebuli Camoyalibebuli niadagis Secvlas. ekologiuri pirobebis cvlile-
bisas niadagi gadadis evoluciuri ganviTarebis fazaSi, rasac moyveba niada-
guri profilis horizontebis gardaqmna, niadagis Tvisebebis da misi bunebri-
vi nayofierebis donis Secvla. Sesabamisad, niadaguri masis Tvisebebi SeiZleba 
daiyos sam jgufad: narCeni Tvisebebi, romlebic memkvidreobiT gadmoicema 
dedaqanisgan, recentnuri – SeZenili niadagis mier misi ganviTarebis procesSi 
ucvlel ekologiur garemoSi da reliqturi Tvisebebi – evoluciis procesSi 
SenarCunebuli wina stadiisgan. am dros niadagi gadadis erTi genezisuri qve-
tipidan an tipidan sxva genezisur qvetipSi an tipSi. niadagis profilSi Tanda-
TanobiT sustdeba is Tvisebebi, romlic Seesabameba niadagwarmoqmnis wina fa-
zas da Cndeba axali Tvisebebi, ganpirobebuli niadagwarmoqmnis axali faziT.

profilis aseTi gardaqmna gamowveulia ramdenime mizeziT: bioklimaturi 
pirobebisa (gaTboba an aciveba, klimatis tenianobis zrda an Semcireba) da mce-
nareul safarSi masTan dakavSirebuli cvlilebebiT – ganviTarebis bioklima-
turi cikli; geomorfologiuri pirobebis SecvliT (adgilis aweviT, eroziu-
li badis SeWriT da gruntis wylebis daweviT; adgilis daweviT da gruntis 
wylebis aweviT; Sesabamisi cvlilebiT mcenareul safarSi) – ganviTarebis bio-
geomorfologiuri cikli; niadagwarmoqmnis procesSi niadagis Semadgenlo-
basa da SenebaSi Rrma cvlilebebiT, romlebic zogjer axdenen ukuqmedebas 
mcenareul safarze da saerTod geografiul landSaftze (ewerebis daWaobeba, 
bicobebis gasolodeba da a.S.). am cikls zogjer ganmartaven rogorc „TviT-
ganviTarebis cikls“.

saqarTvelos niadagur safarSi aRiniSneba ganviTarebis wina fazebidan Se-
morCenili evoluciuri cvlilebebi niadagSi reliqturi niSnebis an reliqtu-
ri horizontebis (humusdagroveba, karbonatebis da rkinis akumulacia da a.S.) 
arsebobiT. aRsaniSnavia, rom bunebrivi pirobebis evolucia mimdinareobs Za-
lian nela, gansakuTrebiT, ganviTarebis bioklimatur ciklSi. niadaguri safa-
ris umetesi nawili nadgurdeba eroziiT da niadagebi reliqturi TvisebebiT 
aRiniSneba reliefis mxolod yvelaze Zvel zedapirze. 

zogjer evoluciis procesSi niadaguri profilis gardaqmna xdeba imgva-
rad, rom ganviTarebis wina fazasTan dakavSirebuli reliqturi niSnebi sru-
lad iSleba da am fazis arseboba SeiZleba dadgindes mxolod iribi paleokli-
maturi, paleobotanikuri da paleogeografiuli monacemebiT.

niadagebis nayofiereba SeiZleba ukavSirdebodes ama Tu im Tvisebas, magram 
ZiriTadad ganisazRvreba niadagwarmoqmnis Tanamedrove haerovani, hidroTer-
muli da kvebiTi reJimiT da niadagis Tanamedrove bioqimiuri TaviseburebiT.
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arCeven niadagis evoluciis or ZiriTad tips: progresul (winsvliT) evo-
lucias, romelic iwvevs klimaqsur stadias da regresiul evolucias, rome-
lic ar iwvevs mas.

progresuli (winsvliTi) evolucia SeimCneva mcenareulobiT gaSiSvlebuli 
dedaqanis TandaTan dasaxlebisas.

dadgenilia regresiuli evoluciis ori tipi: gaaxalgazrdaveba eroziis 
Sedegad, rodesac iSleba zeda horizonti an mTeli niadagi; uaxlesi evolu-
cia, romelic gansxvavdeba winsvliTi eroziisgan da iqmneba adamianis CareviT 
gamowveuli mcenareulobis SecvliT. magaliTad, Tbilisis midamoebSi sauku-
neebis ganmavlobaSi muxnar-rcxilnarebis gaCexvam da Sedegad am tyis deriva-
tebis (ZeZvianebis) da sabolood gameCxerebuli balaxmdgarebis ganviTarebam 
xeli Seuwyo Zlier erozirebuli niadagis farTo gavrcelebas.

2.5. niadagwarmoqmnis elementaruli procesebi

dedamiwaze niadagwarmoqmnis procesi mimdinareobs niadagwarmoqmnis faq-
torebis Sexamebis gansakuTrebiT didi mravalferovnebis gavleniT, rac iw-
vevs niadagwarmoqmnis tipis da Sesabamisi niadagis tipis, qvetipis, gvaris da 
saxeobis mravalferovnebas. amave dros sxvadasxva niadagSi meordeba, arsebi-
Tad erTxarisxovani, magram gamomJRavnebis kuTxiT gansxvavebuli procesi. ma-
galiTad, humuswarmoqmna erTiani procesia yvela niadagSi, magram, erTi mxriv, 
procesi SeiZleba iyos raodenobrivad gansxvavebuli _ 500 da 50t humusis 
dagroveba 1ha-ze, xolo meore mxriv, xarisxobrivad gansxvavebuli _ humaturi 
an fulvaturi humusis dagroveba. sxva magaliTad SeiZleba gamodges galebe-
bis procesi, romelic gansxvavebuli xarisxiT vlindeba Warbi datenianebis 
niadagis profilis ama Tu im nawilSi. 

niadagwarmoqmnis sxvadasxva tipisTvis aseTi zogadi procesi cnobilia 
elementaruli niadagwarmoqmnis procesis saxelwodebiT. elementaruli pro-
cesis Sexameba iZleva mraval niadagur individums, magram maT Soris dadgeni-
lia tipuri Sexamebebi an niadagwarmoqmnis tipi.

arsebuli niadagwarmoqmnis elementaruli procesebi gaerTianebulia 
Semdeg jgufebSi: biogenur-akumulaciuri, iluviur-akumulaciuri, hidro-
genul-akumulaciuri, eluviuri, niadagis metamorfizaciis, kriogenuri, an-
Tropogenuri, pedoturbaciuli da destruqciuli.

b i o g e n u r – a k u m u l a c i u r i niadagwarmoqmnis elementaruli 
procesis jgufi aerTianebs procesebs, ramlebsac Tan axlavs profilis zeda 
nawilSi ama Tu im nivTierebis, pirvel rigSi, organuli nivTierebis dagrove-
ba niadagSi an mis sizrqeSi organizmebis cxovelmoqmedebis uSualo gavlenis 
Sedegad.

humuswarmoqmna in situ _ mcenareuli narCenebis daSlis procesi maTi kvdo-
mis adgilze da humusis momdevno axalwarmoqmna profilSi misi gadaadgilebis 
gareSe.

humusdagroveba _ niadagis zedapirul horizontSi humusis akumulacia in 
situ (adgilze), mcenareuli narCenebis daSla, humuswarmoqmna da siRrmeSi misi 
gadaadgilebiT niadaguri masis TandaTanobiTi gaJRenTva.
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mkvdari safaris warmoqmna _ niadagis zedapirze organuli (qveda nawilSi 
organul_mineraluri) tyis mkvdari safaris Sris an velis qeCis formireba, 
romelic vertikaluri SriT (da droiT) imyofeba mcenareuli narCenis daSlis 
sxvadasxva stadiaze.

torfwarmoqmna (gatorfeba, torfdagroveba) _ mkvdari organuli narCe-
nebis konservaciis procesi umniSvnelo humifikaciiT, romelic xasiaTdeba 
zedapiruli torfiani horizontis warmoqmniT.

kordiani procesi _ intensiuri humuswarmoqmna da humusdagroveba ba-
laxeuli mcenareulis zemoqmedebiT, romlis SemadgenlobaSi arsebiT rols 
asrulebs kordSemqmneli marcvlovnebi, izohumusuri profilis warmoqmniT 
zedapiridan muqi koStovani da marcvlovani humusovani horizontiT. 

Tixamineralebis biogenuri sinTezi _ niadagSi meoradi Tixawarmoqmnis 
procesi, romelic mimdinareobs mcenareuli narCenis daSlis dros ganTavisu-
flebuli martivi naerTis an ionebis urTierTmoqmedebis Sedegad.

regradacia (progradacia) _ humusiT da sxva naerTebiT degradirebuli da 
gaewerebuli niadagis zeda horizontis meoradi gamdidrebis procesi. morfo-
logiurad aseTi niadagi xasiaTdeba koStovan-marcvlovani struqturis muqi 
humusovani horizontiT gaewerebis niSnebis gareSe. 

i l u v i u r – a k u m u l a c i u r i niadagwarmoqmnis elementaruli proce-
sebis jgufi aerTianebs nivTierebis akumulaciis procesebs eluviur-iluviuri 
diferencirebuli niadagis eluviuri horizontis qvemoT profilis Sua nawil-
Si, maT Soris, daleqvas, gardaqmnas, zemodan motanili nivTierebis damagrebas.

Tixovan-iluviuri procesi – eluviuri horizontidan gamotanili, daurR-
vevel mdgomareobaSi myofi meoradi Tixis iluviuri dagrovebis procesi. 

humusovan-iluviuri procesi – eluviuri horizontidan gamotanili humu-
sis iluviuri dagrovebis procesi. morfologiurad gamoiyofa eluviuri ho-
rizontis qvemoT an zeda humusovani horizontis qveda nawilSi meore (qveda), 
muqi Seferilobis humusovani horizontis warmoqmniT. 

rkina-iluviuri procesi – ionuri, koloiduri an organul nivTierebasTan 
dakavSirebuli formiT eluviuri horizontidan gamotanili rkinis Jangeule-
bis iluviuri dagrovebis procesi. 

Tixamiwa-humusovan-iluviuri procesi – eluviuri horizontidan gamota-
nil humusTan erTad, amorfuli aluminis Jangeulebis dagrovebis iluviuri 
procesi. 

rkina-humusovan-iluviuri procesi – eluviuri horizontidan gamotanil 
humusTan erTad, amorfuli rkinis Jangeulebis dagrovebis iluviuri procesi. 

ewer-iluviuri procesi – eweri horizontidan gamotanili Tixiani nawi-
lakebis da amorfuli erTnaxevari Jangeulebis iluviuri dagroveba. 

karbonatul-iluviuri procesi – zemodan gamotanili profilis Sua da 
qveda nawilSi kalciumis karbonatebis iluviuri dagrovebis procesi. 

bicobian-eluviuri procesi – bicob da bicobnar niadagis bicob hori-
zontSi Tixis, amorfuli naxevarJangeulis da humusis iluviuri dagrovebis 
procesi am horizontis gacvliTi kaTionebis SemadgenlobaSi natriumis arse-
biTi monawileobiT.

h i d r o g e n – a k u m u l a c i u r i  procesebi ukavSirdeba niadagis 
profilis formirebaze gruntis wylebis Tanamedrove an warsulis (paleoaku-
mulaciuri procesebi) gavlenas. 
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damlaSeba – mineralizebuli gruntis wylis awevisas niadagur sizrqeSi ad-
viladxsnadi marilebis dagroveba. 

gaTabaSireba – niadagur sizrqeSi mineraluri gruntis wylebidan daleqili 
TabaSiriT meoradi akumulaciis procesi miiRweva kalciumis sulfatiT gaje-
rebiT an natriumis sulfatiani wyliT karbonatuli Sris damuSavebis dros. 

gakarbonateba – niadagur sizrqeSi mineraluri gruntis wylebidan daleqi-
li kalciumis karbonatiT meoradi akumulaciis procesi.

gamadneba – niadagis sizrqeSi sxvadasxva hidrataciis rkinis Jangeulebis 
hidrogenuri dagrovebis procesi. 

gakaJmiweba – kaJmiwis hidrogenuri dagrovebis da niadaguri Sreebis Sece-
mentebis procesi, romelic mimdinareobs tute xsnarebis cirkulaciis adgi-
lebSi. 

gamdeloeba – akumulaciuri procesi, igi ukavSirdeba kargi saerTo dre-
naJis pirobebSi niadagis qveda nawilSi gruntis wylebis (maTi kapilaruli 
arSias) zemoqmedebas, rac iwvevs niadagis saerTo datenianebis gazrdas misi 
daWaobebis gareSe. 

Tirsifikacia – droebiTi hidromorfizmis pirobebSi mimdinare procesi, 
romelic damaxasiTebelia gvalviani klimatis sustad drenirebuli, depresiu-
li adgilebisTvis. 

laterizacia – rogorc Zveli, ise Tanamedrove garkinebis procesi, rome-
lic gamowveulia wrebrunvidan aluminis da gansakuTrebiT rkinis mniSvnelo-
vani raodenobis amovardniT. 

plintifikacia – feralituri masalis gardaqmnis hidrogenuri procesi fe-
ralitur safuZvelze gruntis wylebidan rkinis Jangeulebis daleqvisas. 

daleqva – niadagis zedapirze wylis nakadidan daleqvis dros mineraluri 
nivTierebis akumulaciis hidrogenuli Walis, wyalqveSa an deluviuri pro-
cesi, romlis drosac niadagwarmoqmna da niadagwarmomqmneli qanis formireba 
mimdinareobs erTdroulad. 

e l u v i u r i   p r o c e s e b i s  jgufi aerTianebs niadagwarmoqmnis 
elementaruli procesebis farTo speqtrs, romelic ukavSirdeba specifikur 
eluviur horizontSi niadagis mineraluri da organuli masis daSlasa da 
gardaqmnas, am produqtebis gamotanas daRmavali an lateratuli (gverdiTi) 
wylis Sidaniadaguri nakadebiT, ris Sedegadac eluviuri horizonti Raribde-
ba zogierTi naerTiT da mdidrdeba adgilze darCenili naerTebiT. 

gamotutva – mineralebis kristaluri mesridan gamosvlis an organuli 
naerTebis gaxsnis da Semdgomi gamotanis Sedegad ama Tu im horizontis fuZee-
biT gaRaribebis procesi. 

dekarbonizacia – gamotutvis procesis kerZo SemTxveva, romlis drosac 
xdeba niadagwarmoqmneli qanebidan kalciumis (da/an magniumis) daSla da ga-
motana. 

Tixasilikatebis mJavuri hidrolizi – teniani zomieri klimatis pirobebSi 
Tixamineralebis sruli daSlis procesi (gaewerebis dros).

gaewereba – niadagis silikaturi nawilis daSla da daSlis produqtebis 
gadaadgileba profilis qveda nawilSi, xolo zeda eluviur horizontSi amor-
fuli kaJmiwis dagrovebis procesi.

crugaewereba – niadagis profilis zeda nawilSi gauferebuli horizontis 
warmoqmna lesivirebis da zedapiruli galebebis erToblivi moqmedebiT.
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lesivireba – peptizirebis, uxeSmarcvlovani marcvlebis masalis zedapiri-
dan an mikroagregatebidan leqis nawilakebis Camorecxvis da eluviuri hori-
zontidan maTi dauSlelad gamotanis procesi. 

gasolodeba – tute xsnarebis (Tixa silikatebis tute hidrolizi) zemoq-
medebiT niadagis mineraluri nawilis daSlis, narCeni amorfuli kaJmiwis da-
grovebis da eluviuri (gasolodeburi) horizontidan daSlis amorfuli pro-
duqtebis gamotanis procesi. 

crugalebeba – Sidaniadaguri an zedapiruli galebeba profilis zeda nawi-
lis perioduli gadatenianebis zemoqmedebiT, rasac xSirad xels uwyobs mZime 
wyalgaumtari iluviuri horizontis arseboba. 

segregacia – Sidaniadaguri gauferebuli horizontis warmoqmnis procesi 
niadagis saerTo masidan rkinis da manganumis naerTebis SeboWviT koncentra-
ciis diskretul centrebSi horizontis gareT arsebiTi gamotanis gareSe. 

ferolizi – galebebis dros Tixasilikatebis daSlis procesi daSlis pro-
duqtebis gataniT an segregirebiT da kaJmiwis narCeni dagrovebiT. 

eluviur-humusovani procesi – humusis warmoqmnis da dagrovebis procesi, 
romlis SemadgenlobaSi arsebiT rols asrulebs liTonebis kaTionebiT sus-
tad SeboWili moZravi naerTebi, rac ar aris sakmarisi raodenobiT warmoqmni-
li humusovani mJaveebis sruli maZRrobisTvis. 

Al-Fe-humusovani procesi – mJave humusovani nivTierebiT mineraluri afske-
bis rkinis da aluminis mobilizaciis da maTi Semdgomi gatanis eluviur-ilu-
viuri profilis warmoqmnis procesi eluviur horizontSi mineraluri nawi-
lis Rrma daSlis gareSe, rac damaxasiaTebelia gaewerebisTvis. 

qerqwarmoqmna – mSral-stepuri, naxevrad-udabnos da udabnos niadagebSi 
zedapiruli Zlier forovani kaJmiwiT gamdidrebuli ganmarilebuli qerqis 
warmoqmnis procesi. 

ganmarileba – pirvelad damlaSebuli niadagidan adviladxsnadi marilebis 
gamotanis procesi, romelic damlaSebis sawinaaRmdegoa. 

degradacia – tyis dasaxlebis, datenianebis zrdis an sxva mizezebis ga-
vleniT niadagis zedapiruli horizontis Secvlis rTuli procesi, romelic 
iwvevs Tvisebebis gauaresebas da gaRaribebas. 

n i a d a g e b i s   m e t o m o r f i z a c i i s  procesebi warmoadgens nia-
dagwarmomqmneli qanis Sedgenilobis da Senebis gardaqmnis process, romelic 
mimdinareobs in situ nivTierebis gatanis da Semotanis gareSe. 

sialitizacia – pirveladi alumosilikatebis gamofitvis Sidaniadaguri 
procesi sialituri Semadgenlobis meoradi Tixis in situ warmoqmniT da akumu-
lirebiT. 

monTmorilonizacia – pirveladi alumosilikatebis Sidaniadaguri gamofi-
tvis procesi monTmorilonituri Semadgenlobis meoradi Tixis in situ warmoqm-
nis da dagrovebis gareSe. 

humussialitizacia – neitraluri da sustad mJave humusovani nivTierebe-
bis zemoqmedebiT mineraluri masis gardaqmna, rac xels uwyobs kargi drenaJis 
dros fuZeebis gamotanas da niadagebis kordian-humusirebuli Tixian-xirxa-
tiani profilis formirebas.

feralitizacia – pirveladi alumosilikatebis Sidaniadaguri gamofitvis 
procesi feralituri Semadgenlobis meoradi Tixis in situ warmoqmniT da aku-
mulaciiT. 
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fersialitizacia – gaTixebis fonze Fe(OH)3 da Fe2O3 saxiT rkinis moZravi 
formebis dagrovebis procesi, romelic gamowveulia dekarbonizaciiT. 

rubefikacia – niadagur profilSi rkinis Jangeulebis Seuqcevadi koagula-
ciis da momdevno kristalizaciis procesi wlis mSral da cxel periodebSi maTi 
teniani periodis ganmavlobaSi motanis da daleqvis Semdeg. morfologiurad 
procesi xasiaTdeba profilis an im horizontis, sadac is lokalizebulia, mkafio 
narinjis an aguris feriT, cruqviSis, niadaguri masis garkveuli cementirebiT.

galebeba – mudmivi da perioduli gadatenianebis Sedegad mineraluri nia-
daguri masis metamorfuli gardaqmnis procesi, romelsac iwveven aRdgeniTi 
procesebi; zogjer (an lokalurad) isini icvlebian daJangviTi procesebiT, 
romlebsac Tan axlavs cvladi valentobis ionebis da naerTebis aRdgena, pir-
veladi mineralebis (kvarcis da sxva mdgradi mineralebis) kristaluri mesris 
daSla, specifikuri meoradi mineralebis (romlebsac Tavis meserSi gaaCniaT 
dabali valentobis ionebi) sinTezi, fuZeebis umniSvnelo gamotana da zogjer 
rkinis, gogirdis, fosforis akumulacia. 

olivizacia – kerZo horizontSemqmneli procesi, ris Sedegadac niadagis 
masa iZens wengos an mwvane Seferilobas, xolo mdgrad Seferilobas daJangvis 
areSi, igi ukavSirdeba Tixamineralebis warmoqmnas gadatenianebis da inten-
siuri gaSrobis perioduli cvlis pirobebSi. 

slitizacia – intensiuri datenianebis da gamoSrobis perioduli cvlis pi-
robebSi niadagebis monTmorilonitur-Tixiani horizontebis Seuqcevadi ce-
mentaciis procesi.

gastruqtureba – sxvadasxva zomis da formis agregatebze niadaguri masis 
dayofis da maTi momdevno ganmtkicebis da struqturuli nawilebis Sinagani 
Senebis formirebis procesi.

gamkvriveba – garkinebuli zedapiruli horizontis Secvlis Seuqcevadi 
procesi rkinis Jangeulebis dehidrataciis da kristalizaciis Sedegad.

frandJipenwarmoqmna – Sidaniadaguri horizontis formireba, Cveulebriv, 
iluviuri horizontis qveda nawilSi; xasiaTdeba gaTixebiT, Zlieri gamkvrive-
biT, didi simyifiT da mcire plastikurobiT.

marmarilonizeba – sxvadasxva elementaruli procesis moqmedebis Sedegad 
niadaguri horizontis morfologiuri ieris specifikuri gardaqmna. 

k r i o g e n u r i procesebis jgufi dakavSirebulia niadaguri masis xan-
grZlivi (mravalwliani, mudmivi an xangrZlivad sezonuri) gayinviT polaruli 
an maRalmTis klimatis pirobebSi niadagur profilSi mudmivad mzrali Sris 
arsebobiT an ararsebobiT.

kriogenuri damlaSeba – niadagebis damlaSebis procesi gamofitvis Sede-
gad ganTavisuflebuli marilebis argataniT, rac gamowveulia dabali tempe-
raturis pirobebSi daRmavali da gverdiTi wylis dinebis uqonlobiT. 

kriogenuri gakarbonateba – niadagSi karbonatebis akumulaciis procesi 
qanebis gamofitvisas fuZeebis ganTavisuflebiT, niadagis farglebs gareT 
maTi argataniT, rac gamowveulia dabali temperaturis pirobebSi daRmavali 
da gverdiTi wylis dinebis uqonlobiT. kalciumis da magniumis karbonatebi 
gamoiyofa qvebis namtvrevebis zedapirze nafifqebis da qerqebis formiT an 
fqvilisebri masiT avsebs forebs da bzarebs. 

kriogenuri garkineba –  qanis gamofitvis dros gamoTavisuflebuli rkinis 
Jangeulebis akumulaciisa da gamoyofis procesi, rodesac ar xdeba maTi ga-
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tana niadagidan dabali temperaturis pirobebSi daRmavali da gverdiTi wylis 
dinebiT.

Al-Fe-humusovan-kriogenuri – moZravi humusovani pirveladi mineralebis 
gamofitvis dros ganTavisuflebuli aluminis da rkinis mobilizaciis proce-
si, humusiT da rkiniT gaferadebul mzral horizontze zemoT akumulaciuri 
horizontis Semdgomi warmoqmna. 

humusis retinizacia – mzralobis Sreebze gayinviT koagulirebuli humu-
sis akumulaciis procesi, Sedegad formirdeba specifikuri mzralobzeda hu-
musovan-iluviuri horizonti yomrali an yomral-wiTeli feris gamouxatavi 
an xaWosmagvari struqturiT, mineraluri masis susti cementaciiT.

a n T r o p o g e n u r i procesebis jgufi aerTianebs niadagwarmoqmnis 
elementarul procesebs, romlebic iqmneba da mimdinareobs sxvadasxva niadag-
Si adamianis saqmianobis zegavleniT da iwvevs ama Tu im cvlilebas rogorc 
niadagwarmoqmnis saerTo mimarTulebaSi, ise niadaguri profilis morfolo-
giaSi.

saxnavi horizontis warmoqmna – niadaguri profilis zeda nawilSi gansaku-
Trebuli horizontis gancalkeveba misi perioduli damuSavebiT miwaTmoqme-
debis dros. 

guTnisis horizontis warmoqna – uSualod saxnavi horizontis qveS Tixis, 
humusis da erTnaxevari Jangeulebis saxnav-iluviuri dagroveba. 

kolmataJi – niadagis zedapirze irigaciul an mdinareul wyalSi suspen-
zirebuli masalis daleqvis procesi da niadagis sizrqis zrda. kolmataJis 
warmatebul magaliTs warmoadgens gasuli saukunis me-II naxevarSi prof. a. 
mowerelias xelmZRvanelobiT kolxeTis dablobze, foTis midamoebSi, Sesru-
lebuli samuSaoebi.

meoradi damlaSeba – arasworad daproeqtebuli an arasworad ganxorcie-
lebuli morwyviT niadagis damlaSebis procesi, mineralizebuli gruntis 
wylebis awevis an sawryavi wylidan marilebis dagrovebis Sedegad. 

gabicobeba – Tavisufali sodis Semcvleli an wylis gamonawurSi natriu-
misa da kalciumis da magniumis jams Soris araxelsayreli Sefardebis mqone 
sustad mineralizebuli tute wylebiT xangrZlivi morwyvisas bicobis an ga-
bicobebis Tvisebebis gaCenis procesi. 

degradaciuli galebeba – specifikuri procesi, romelic viTardeba niada-
gis zedapirul horizontSi datborvis dros. 

p e d o t u r b a c i u l i procesebi warmoadgens bunebrivi da adamianis 
mier gamowveuli ZalebiT niadaguri masis meqanikuri arevis procesebis jgu-
fs. 

TviTmulCireba – niadagebis dawiduli horizontebis gamoSrobisas daskdo-
mis dros fxvieri wvrilbeltovani zedapiruli horizontis warmoqmnis pro-
cesi. 

daskdoma – daSrobis dros mniSvnelovan siRrmeze niadaguri masis inten-
siuri SekumSvis procesi vertikaluri da horizontaluri bzarebis warmoqm-
niT. 

krioturbacia – mzralobis zegavleniT niadaguri masis meqanikuri arevis 
procesi. 

amoburcva – sulfaturi bicebis gamoSrobis dros bici qerqis msxvilbel-
tovani fxvieri zedapiruli Sris formireba.
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bioturbacia – niadaguri faunis amoTxris dros niadagis areva. 
niadagis damuSaveba – miwaTmoqmedebis praqtikaSi martivi an meqanikuri 

sasoflo-sameurneo iaraRebiT niadagis arevis procesi. 
d e s t r u q c i u l i procesebi warmoadgens atmosferos agentebis, 

wylis da qaris, dinamiuri ZalebiT niadagis zedapiruli meqanikuri daSlis 
procesebs.

erozia – atmosferuli naleqebis zedapiruli Camonadenis moqmedebiT nia-
dagis zedapiris meqanikuri daSlis procesi. 

deflacia – qaris zemoqmedebiT niadagis zedapiris meqanikuri daSlis pro-
cesi.
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3.1. niadaguri profili da niadagis morfologiuri niSnebi

niadagi formirdeba dedaqanidan niadagwarmoqmnis procesis Sedegad. nia-
dagi iZens rig mniSvnelovan Tvisebas da niSans, masSi Cndeba axali nivTiereba, 
romelic ar iyo niadagwarmomqmnel qanSi. niadagi nawevrdeba genezisur ho-
rizontebze da iZens mxolod misTvis damaxasiaTebel garegnul an morfo-
logiur niSnebs. amrigad, niadagi gansxvavdeba niadagwarmomqmneli qanisgan 
ara marto nayofierebiT, aramed morfologiuri niSnebiTac, swored amgvarad 
SeiZleba niadagis gansxvaveba qanisgan da agreTve erTi niadagisa meoresgan. 
morfologiuri niSnebiT SeiZleba vismjeloT niadagwarmoqmnis procesis mi-
marTulebasa da gamoxatulebis xarisxze.

ZiriTadi morfologiur-genezisuri Tvisebebi, romliTac sazRvraven da 
arCeven niadags: 1) niadaguri profilis Seneba; 2) niadagis da misi calkeuli 
horizontebis simZlavre; 3) Seferiloba; 4) meqanikuri Sedgeniloba; 5) struq-
tura; 6) Seneba; 7) axalqmnilebebi; 8) CanarTebi.

niadaguri profilis Seneba. niadaguri Wrilis wina kedelze advilad Se-
samCnevia vertikalurad cvladi niadaguri horizontebi, isini gansxvavdeba 
SeferilobiT, struqturiT, simkvriviT da sxva niSniT. niadagis saerTo xedi, 
misi ieri, romelic ganpirobebulia vertikaluri mimarTulebiT sxvadasxva 
morfologiuri niSniT gansxvavebuli niadaguri horizontis ganlagebiT, war-
moadgens niadagis Senebas. niadaguri tipis da qvetipisTvis damaxasiaTebelia 
gansxvavebuli Seneba.

niadaguri profilis Senebis gansazRvrisas gamoiyofa genezisuri horizon-
ti.

niadaguri profilis ZiriTadi horizonti aRiniSneba didi asoebiT: H, O, 
A, E, B, C da R. am ZiriTadi simboloebis aRniSvnis srulyofisaTvis SeiZleba 
daematos sxva asoebic. 

ZiriTadi horizonti genezisuria da asaxavs niadagis formirebis da ganvi-
Tarebis Taviseburebas.

H horizonti warmoadgens organuli nivTierebiT dominirebul fenas, ro-
melic formirdeba niadagis zedapirTan dauSleli an nawilobriv daSlili 
organuli masalidan. H horizonti xangrZlivi drois manZilze gajerebulia 
wyliT. H horizonti SeiZleba iyos wylis qveSac. 
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O horizonti organuli nivTierebiT gamdidrebuli fenaa. moicavs dauS-
lel an nawilobriv daSlil safars, romelic Sedgeba foTlebisgan, wiwvebis-
gan, totebisgan, xavsisa da liqenebisgan. SeiZleba iyos mineraluri niadagis 
zedapirTan, an Tu damarxulia – zedapiris qvemoT garkveul siRrmeze.

A horizonti warmoadgens mineralur horizonts da formirdeba O hori-
zontTan an mis qveS. qanis struqtura mTlianad an nawilobriv darRveulia da 
xasiaTdeba qvemoT moyvanili erTi an meti niSniT:

-  akumulirebuli humificirebuli organuli nivTiereba Sereulia mine-
ralur fraqciasTan da ar amJRavnebs E da B horizontisTvis damaxasia-
Tebel Tvisebas;

-  damuSavebiT, ZovebiT an msgavsi zemoqmedebis Sedegad SeZenili Tvisebebi.
horizontis morfologia formirdeba zedapirze mimdinare procesebiT da 

gansxvavdeba qvemoT mdebare B da C horizontebis morfologiisgan. 
E horizonti warmoadgens mineralur horizonts, romelic xasiaTdeba si-

likaturi Tixis, rkinis, aluminis an maTi kombinaciis gaRaribebiT da qviSis 
da mtvris nawilakebis dagrovebiT, qanis pirveladi struqturis mTliani an 
umetesi nawilis darRveviT. Cveulebriv ufro Riaa, vidre qvemoT mdebare B 
horizonti. is zedapirTan mdebare horizontia, anu mdebareobs O da A hori-
zontebis qvemoT da B horizontis zemoT. 

B horizonti formirdeba A, E, O an H horizontebis qvemoT. mas axasiaTebs 
qanis pirveladi struqturis umetesi an mTeli nawilis rRveva, qvemoT Camo-
Tvlil erT an ramdenime kombinaciasTan erTad:

-  silikaturi Tixis, rkinis, aluminis, humusis, karbonatebis, TabaSiris an 
kaJmiwis an maTi kombinaciebis iluviuri koncentraciebi;

-  karbonatebis gamotutvis niSnebi;
-  erTnaxevari Jangebis koncentraciis narCenebi;
-  erTnaxevari Jangebis afskebi, romelTa gamoc horizontis feris sidide 

rkinis iluviaciis gareSe dabalia, xolo feris intensivoba maRalia da 
elferi ufro wiTeli, vidre mis qvemoT da zemoT mdebare horizontebSi;

-  gardaqmna iwvevs silikaturi Tixis formirebas an Jangeulebis ganTa-
visuflebas an orive process erTad da ganapirobebs marcvlovan, bel-
tovan an prizmul struqturas, Tu tenianobis cvlilebebs Tan axlavs 
moculobis cvlilebebi.

yvela saxis B horizonti siRrmiTia. am horizonts ganekuTvneba karbonate-
bis, TabaSiris an kaJmiwis iluviuri koncentraciebis fena, igi pedogenezisuri 
procesebis Sedegia (fena SeiZleba iyos gamkvrivebuli an gaumkrivebeli). myi-
fe fenaa, romelsac aReniSneba Secvlis iseTi maCvenebeli, rogoricaa prizmu-
li struqtura an Tixis iluviuri akumulacia.

C horizonti ar miekuTvneba mkvriv qveSnafen qans, naklebad ganicdis pedo-
genezisuri procesis zemoqmedebas da ar axasiaTebs H, O, A, E an B horizonte-
bisTvis damaxasiaTebeli Tviseba.

R niadagis qveSnafeni mkvrivi qani. 
patara asoebi gamoiyeneba did asoebTan erTad romelime niSnis aRsaniS-

navad. magaliTad, patara asoebiT aRiniSneba: f – garkineba, g – galebeba, ca – 
gakarbonateba, m – gaTixeba da a.S. did asoebTan Semdgenairad iwereba – Af an Bf 
an Bg an Bca da a.S. SesaZlebelia patara asoebis miniSneba frCxilebSi – (f) an (g) an 
(ca), rac procesis SedarebiT sust gamoxatulebaze metyvelebs.
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ufro zusti daxasiaTebisTvis agreTve iyeneben cifrul indeqsebs: B1, B2, 
B3, C1, C2 da a.S. 

genezisuri horizontis garda, niadagmcodneobaSi miRebulia diagnostiku-
ri horizontis cneba, romelic farTod gamoiyeneba niadagebis dasaxasiaTe-
blad (kerZod, niadagebis Tanamedrove klasifikaciaSi – „msoflios sacnobaro 
baza niadagebis resursebisTvis 2014“). diagnostikur horizontSi igulisxmeba 
niadagis horizonti, romelic xasiaTdeba ganszazRvruli xarisxobriv-raode-
nobrivi maCvenebliT (molik, umbrik, histik, oqrik, argilik, natrik, kambik, 
spodik, plintiti, frajipen, diuripeni, salik, kalcik, gifsik, petrokalcik, 
petrogifsik, gleik da sxv.). diagnostikuri horizontis safuZvelze gamoyo-
fen niadagur jgufebs.

calkeuli horizontebis morfologiur-genezisuri niSnis aRwerisas 
mniSvnelovania horizonts Soris sazRvrebis forma da gadasvlis xasiaTi. 

horizontebs Soris sazRvrebis formebi SeiZleba iyos:
• swori – damaxasiaTebelia umetesi niadagisTvis, gansakuTrebiT profi-

lis qveda, naklebad diferencirebuli nawilisTvis;
• talRovani – xSirad damaxasiaTebelia tyis niadagebis humusovani hori-

zontis ZirisTvis anda erTi da imave horizontis qvehorizontebs Soris 
gadasvlebisTvis;

• jibiani – damaxasiaTebelia stepis niadagebis humusovani horizontis Zi-
risTvis da umetesad akumulaciuri horizontis sazRvars warmoadgens;

• enovani – damaxasiaTebelia eluviuri horizontis ZirisTvis, Tumca Sei-
Zleba stepis niadagebis humusovani horizontis qveda nawilSic Segvxdes;

• gadarecxili (Carecxili) – damaxasiaTebelia im niadagisTvis, romelSic 
eluviuri procesebi Zlieradaa gamoxatuli.

erTi niadaguri horizontis gadasvla meoreSi SeiZleba iyos: 
* mkveTri – erTi horizontis Secvla meoriT xdeba ara umetes 2-3sm-is far-

glebSi;
* aSkara – gadasvla xdeba 3-5sm-is farglebSi;
* TandaTanobiTi – horizontebs Soris gadasvlis manZili 5sm-s aRemateba 

(6-10sm-is sazRvrebSi gamoiyofa).
niadagebis profilSi horizonts Soris sazRvari umetesad gamoiyofa fe-

ris mixedviT. Tu es niSani sakmarisi ar aris, iyeneben iseT maCvenebels ro-
goricaa struqtura, meqanikuri Sedgeniloba, agebuleba, axalwarmonaqmnebi, 
CanarTebi da sxv.

niadagis da misi calkeuli horizontis simZlavre. niadagis simZlavre war-
moadgens saerTo sizrqes zedapiridan siRrmeSi niadagwarmoqmnis procesiT 
sustad Secvlil dedaqanamde. sxvadasxva niadags gansxvavebuli simZlavre 
gaaCnia. horizontis simZlavre aRiniSneba 1sm-is sizustiT; amasTan aRiniSneba 
misi zeda da qveda sazRvari, magaliTad: 

            0 – 20         20 – 25    A
sax = ― ―― ― ―   sm, A

I = ― ―― ― ―  sm da a.S.
        20    5
simZlavris mixedviT miRebulia niadagis Semdegi gradacia:
• mcire simZlavris – <50sm
• saSualo simZlavris – 50-100sm
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• mZlavri – 100-150sm
• zemZlavri – >150sm
niadagis profilSi genezisuri horizontis TanafardobiT ganisazRvreba 

Seneba. Tanafardobis xasiaTis mixedviT niadaguri profili iyofa or – martiv 
da rTul jgufebad. maT sazRvrebSi SeiZleba gamoiyos Senebis ramdenime tipi.

martiv profilebs miekuTvneba:
• primitiuli – asaxavs niadagwarmoqmnis sawyiss stadias; niadagis simZla-

vre aris mxolod ramdenime sm;
• arasrulad ganviTarebuli – profili warmodgenilia genezisuri hori-

zontis sruli wyobiT, magram maTi mcire simZlavriT;
• normaluri profili – mocemuli niadagwarmoqmnis tipisTvis damaxasia-

Tebeli profilia, romelSic genezisuri horizontebi warmodgenilia 
sruli wyobiT;

• sustad diferencirebuli profili – damaxasiaTebelia gamofitvis mi-
marT mdgrad niadagwarmomqmnel qanze formirebuli niadagisTvis; pro-
filSi genezisuri horizontis gamoyofa gaZnelebulia;

• erozirebuli profili – damaxasiaTebelia wylismieri da qarismieri 
eroziis an moxvnis Sedegad sxvadasxva xarisxiT dazianebuli niadagis-
Tvis.

rTul profilebs miekuTvneba:
• reliqturi – Tanamedrove niadagis qveS damarxulia niadagis mTliani 

profili an calkeuli horizonti;
• mravalwevriani – formirdeba mravalwevrian niadagwarmomqmnel qanze;
• policikluri – formirdeba niadagwarmomqmneli masalis perioduli da-

leqvis pirobebSi;
• anTropogenur-diferencirebuli (xelovnuri) – Seqmnili adamianis mier 

(rekultivacia, plantaJi da sxv.).
 niadagis nivTierebebis ganawilebis xasiaTis Sesabamisad gamoiyofa Semdegi 
tipis profilebi:

• akumulaciuri – profilSi maqsimaluri raodenobiT grovdeba humusova-
ni nivTiereba;

• eluviuri – profilSi nivTiereba iSleba da gamoitaneba profilis ga-
reT;

• eluviur-iluviuri – eluviur horizontSi nivTierebis daSlis produq-
tebi gamoitaneba da grovdeba iluviur horizontSi;

• aradiferencirebuli – niadagis mTlian profilSi nivTierebis Tanabari 
ganawileba. 

feri an Seferiloba erT-erTi umniSnelovanesi morfologiuri niSania. nia-
dagis feri gulisxmobs ara mxolod Seferilobas, aramed feris ganawilebis 
xasiaTsac niadaguri profilis an calkeuli horizontis SigniT. niadagis feri 
mravalgvaria da ganpirobebulia qimiuri SedgenilobiT da fizikuri mdgoma-
reobiT – ganaTebiT, tenianobiT, dispersiulobiT. niadagis ferisTvis Zalian 
mniSvnelovania Semdegi nivTierebebis Semcveloba:

• muqad Seferili organuli da organul-mineraluri nivTiereba;
• rkinis da manganumis daJanguli naerTebi;
• kaJmiwa, naxSirmJava, Zneladxsnadi marilebi, aluminis hodroqsidi;
• rkinis qveJangebi.
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 zeda horizontis Seferiloba damokidebulia masSi humusis raodenobaze, 
xolo Rrmad mdebare horizotebis – dedaqanis Tvisebebze.
 niadagebis feris dasadgenad gamoiyeneba „manselis“ ferTa skala. 

am skalaSi mocemulia ferTa 9 diagrama, romelic moicavs sxvadasxva  
standartul ferTa nimuSs. isini aRniSnulia Sesabamisi simbolikiT da mo-
Tavsebulia calke furcelze. „manselis“ skalaSi miRebulia ferTa Semdegi 
ganzomilebebi: elferi (feris kavSiri sxavadasxva ferTan – wiTelTan, yvi-
TelTan, mwvanesTan, lurjTan), sidide (gabaceba an siRiave) da intensivoba 
(simZlavre).

„manselis“ ferTa skalaze elferi aRniSnulia furclis marjvena zeda ku-
TxeSi. vertikalurad icvleba feris sidide, xolo horizontalurad – feris 
intensivoba. 

„manselis“ ferTa skalaze sakmaod zustad aisaxeba niadagis nimuSebis fe-
ris mravalferovneba.

meqanikuri (granulometruli) SedgenilobiT ZiriTadad ganisazRvreba 
niadagis struqtura, tentevadoba, wyalgamtaroba, haerovani da Tburi reJi-
mebi da a.S. 

savele gamokvlevis dros meqanikuri Sedgenilobis dasadgenad niadagis ni-
muSs wyliT asveleben, TiTebiT sresen, xelisgulze aTavseben da asorsoleben. 
savele mdgomareobaSi meqanikuri Sedgeniloba ganisazRvreba rogorc nestian, 
ise mSral mdgomareobaSi. amisaTvis gamoiyeneba Semdegi kriteriumebi:

• qviSa – niadagi ustruqturoa da mSral mdgomareobaSi advilad iSleba. 
Sedgeba calkeuli marcvlebisgan, romelTa garCeva SesaZlebelia Seu-
iaraRebeli TvaliT. zogjer mcire raodenobiT Sereulia ufro wvrili 
nawilaki. nestian mdgomareobaSi ar sorsoldeba da araplastikuria;

• qviSnari – niadagi bnevadia da mSral mdgomareobaSi TiTebs Soris advi-
lad ifSvneba, Sedgeba msxvili marcvlebisgan. xelis SexebiT igrZnoba 
qviSiani nawilakis siWarbe, ufro wvrili nawilaki mcire raodenobiTaa. 
nestian mdgomareobaSi ar aris plastikuri da ar sorsoldeba;

• msubuqi Tixnari – niadagi mSral mdgomareobaSi TiTebs Soris gasres-
viT iZleva wvril fxvnils, romelSic xelis SexebiT SeigrZnoba qviSiani 
marcvlebi. nestian mdgomareobaSi sustad plastikuria, xelisgulze da-
sorsolebuli masa advilad wydeba;

• saSualo Tixnari – niadagi mSral mdgomareobaSi TiTebs Soris gasres-
visas warmoqmnis wvril fxvnils, romelSic xelis SexebiT igrZnoba mxo-
lod calkeuli qviSiani marcvlebi. nestian mdgomareobaSi niadagis masas 
aqvs susti plastikuroba, xelis gulze dasorsolebiT iZleva mTlian 
zonars, romelic moRunvisas advilad tydeba;

• mZime Tixnari – mSral mdgomareobaSi niadagi iSleba wvril fxvnilad. 
agregatebis dafSvna, umetesad, danis daxmarebiT xdeba da ara TiTe-
biT. wvril masaSi SesaZlebelia Segvxvdes calkeuli qviSiani marcvlebi. 
nestian mdgomareobaSi plastikuria, xelisgulze dasorsolebiT iZleva 
swor (gluv) zonars, magram moRunvisas ibzareba;

• Tixa – mSral mdgomareobaSi niadagi Zalian mkvrivia da agregatebi Zne-
lad iSleba daniT wvril, erTgvarovan fxvnilad. gasresvis dros TiTebs 
Soris marcvlebi ar SeigZnoba. nestian mdgomareobaSi niadagi bnevadia 
da xasiaTdeba plastikurobis maRali unariT. xelisgulze kargad sor-
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soldeba, iZleva swor da grZel zonars, romelic advilad iRuneba da ar 
ibzareba.

xirxatis/qanis fragmentis raodenobis (moculobiT) savele aRwerisas iye-
neben Semdeg gradaciebs;

ar aris    0%
Zalian cota   0-2%
cota    2-5%
saSualo   5-15%
bevri    15-40%
Warbi    40-80%
zeWarbi    >80%

xirxatis zomas aRweren Semdegi maCveneblebiT: 
wvrili xreSi   0,2-0,6sm
saSualo xreSi   0,6-2sm
msxvili xreSi   2-6sm
qvebi   6-20sm
kaWrebi    20-60sm
didi kaWrebi   >60sm

 niadagis struqtura warmoadgens niadagSi sxvadasxva sididiT, simkvriviTa 
da formiT warmoqmnili erTeulebis erTobliobas. dauSlel mdgomareobaSi 
myofi niadagis didi nimuSi 1 metris simaRlidan dagdebuli niadagis zeda-
pirze SeiZleba daiSalos sxvadasxva zomis marcvlebis, koStebis, svetebis an 
prizmebis nawilebad, romlebic warmoadgenen struqturul erTeulebs anu 
agregatebs (pedebs). 

arCeven struqturis sam ZiriTad tips: kuburs – struqturuli erTeuli 
Tanabradaa ganviTarebuli sami urTierT perpendikularuli RerZiT; priz-
muli – erTeuli ZiriTadad ganviTarebulia vertikaluri RerZiT; fiqalise-
bri – erTeuli ganviTarebulia ori horizontaluri RerZiT da Semoklebulia 
vertikaluri mimarTulebiT. yoveli maTgani iyofa ufro wvril erTeulad. 

bunebriv mdgomareobaSi niadags axasiaTebs struqturianoba, unari, dai-
Salos sxvadasxva zomis da formis struqturul agregatad. zomis mixedviT 
arCeven:

• mikroagregats (mikrostruqtura) – 0,25mm-ze naklebi diametris mqone 
agregati;

• mezoagregats (mezostruqtura) – 0,25-7(10)mm zomis agregati;
• makroagregats (makrostruqturas) – 7(10)mm-ze meti diametris agregati. 
struqturis xarisxi niadagis gastruqturianebis dones gamoxatavs. gamo-

yofen oTx gradacias:
• ustruqturo – niadagSi agregacia anu agregatis/pedis warmoqmnis pro-

cesi ar SeimCneva;
• susti struqtura – niadagSi bevria araagregirebuli masala da pedi 

naklebad SesamCnevia;
• saSualo struqtura – niadagSi SeimCneva sxvadasxva, zomierad mtkice agre-

gati, romelic iSleba mTlian pedad da mcirea araagregirebuli masala;
• mtkice struqtura – niadagis daurRvevel mdgomareobaSi naTlad Cans 

mtkice agregati; msubuqi zemoqmedebiT niadagi ar iSleba mTlian pedad.
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agebuleba warmoadgens niadagis simkvrivis da forianobis garegnul ga-
moxatulebas. 

gamoyofen simkvrivis Semdeg kategoriebs:
1) Zalian mkvrivi – TiTqmis SeuZlebelia bariT ormos amoReba; saWiro xdeba 

lomis an weraqvis gamoyeneba;
2) mkvrivi – ormos amosaRebad saWiroa mniSvnelovani Zala. damaxasiaTebe-

lia Tixnari an Tixa niadagis iluviuri horizontisTvis;
3) fxvieri – ormo advilad amoiReba; baridan gadmogdebuli niadagi advilad 

ifSvneba wvril erTeulad; Tixnar da Tixa niadagSi gamoirCeva kargad ga-
moxatuli koStovan-marcvlovani struqturiT. aseTi Seneba damaxasiaTe-
belia agreTve niadagis saxnavi fenisTvis mwife mdgomareobis damuSavebis 
Semdeg;

4) bnevadi – damaxasiaTebelia qviSa da qviSnari niadagis saxnavi horizon-
tisTvis.

struqturul erTeulSi foris sididis da ganlagebis gaTvaliswinebiT ar-
Ceven Senebis Semdeg tips:

1) wvrilforiani – niadagi gajerebulia 1mm-ze naklebi diametris foriT;
2) foriani – foris diametri meryeobs 1mm-dan 3mm-mde;
3) Rrublisebri – niadagSi gvxvdeba sicariele zomiT 3mm-dan 5mm-mde;
4) xvrelovani – niadagSi gvxvdeba sicariele zomiT 5mm-dan 10mm-mde;
5) danapralebuli – sicariele aRemateba 10mm;
6) milovani – gvxvdeba sicariele arxebis saxiT.
struqturul erTeulebs Soris, forebis ganlagebis mixedviT, arCeven nia-

dagis Senebis Semdeg tipebs:
1) wvrilbzariani – sicarielis sigane 3mm-ze naklebia;
2) bzariani – sicarielis sigane 5mm-dan 10mm-mde;
3) xvrelovani – napralis sicarielis sigane 10mm-ze metia.
forebs gamoyofen diametris zomis mixedviT:
• mikroforebi   <0,075mm
• Zalian wvrili   0,075-1mm
• wvrili   1-2mm
• saSualo   2-5mm
• msxvili    >5mm
forebis raodenoba xasiaTdeba maTi ricxviT 1dm2-ze: 
• cota   1-50
• saSualo   51-500
• bevri    >500
konsistencia warmoadgens TvisebaTa erTobliobas, romelsac niadagi 

iRebs zemoqmedebis Sedegad da romelic mJRavndeba formebis cvlilebisadmi 
winaaRmdegobis gawevis unarSi. 

konsistencia moicavs webovnebas da plastikurobas.
webovneba aris niadagis nawilakebis Tviseba, garkveuli tenianobis pirobeb-

Si miewebon erTmaneTs da gareSe sxeuls.
webovneba izomeba Zalis im sididiT (g/sm2), romelic saWiroa niadagis 

Sewebebuli nawilakis erTmaneTisgan gansacalkevebladan maTze mikruli ga-
reSe sagnis mosacileblad. webovnebis klasifikaciisTvis gamoiyeneba Semdegi 
skala:
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• Zalian Zlieri siblantis niadagi >15g/sm2

• Zlieri siblantis niadagi   5-15g/sm2

• saSualo siblantis niadagi   2-5g/sm2

• susti siblantis niadagi  0,5-2g/sm2

• bnevadi niadagi     0,1-0,5g/sm2

niadagis webovneba aRiwereba gansazRvrul tenian mdgomareobaSi. mis dasa-
dgenad niadagis masas, romlis tenianoba metia savele tentevadobaze, xeliT 
mosresaven da gamoyofen webovnebis Semdeg gradaciebs:

• arawebovani – mosresvis Semdeg TiTebze ar rCeba miwebebuli masala;
• sustad webovani – TiTebs ewebeba umniSvnelod, magram advilad scildeba 

mikruli masala da TiTebi sufTa rCeba;
• zomierad webovani anu webovani – niadagis masis gasresis Semdeg TiTebze 

rCeba Znelad mosaSorebeli miwebebuli masala;
• Zalian webovani – niadagis masa Zalin webovania, mosresvis Semdeg TiTe-

bze rCeba Zlier miwebebuli masala, romelic Znelad iwmindeba.
savele pirobebSi plastikuroba ganisazRvreba notio mdgomareobaSi. niada-

gis masis zonarad dasorsolebiT dadgenilia plastikurobis Semdegi stadiebi: 
• araplastikuri – niadagis masa zonarad ar sorsoldeba;
• Zalian sustad plastikuri – niadagis masa Znelad sorsoldeba da zona-

ris sisqe 8mm-ze naklebia;
• sustad plastikuri – niadagis masa sorsoldeba zonarad, romlis sisqe 

naklebia 3mm-ze, magram advilad deformirdeba;
• zomierad plastikuri an plastikuri – niadagis masa advilad formirde-

ba 1-2mm sisqis zonarad, magram garegani zemoqmedebiT (moRunva, dagrex-
va) deformirdeba;

• Zalian plastikuri – 1mm-ze naklebi sisqis zonari advilad warmoiqmneba, 
deformirdeba mxolod Zlieri zemoqmedebis Sedegad.

mSrali niadagis konsistenciis dasadgenad niadagis nimuSs xeliT texen da 
gamoyofen Semdeg gradaciebs:

• msubuqi – niadagis masa Zalian sustadaa bmuli da myifea, iSleba calkeul 
marcvlebad (an ifxvneba) Zalian susti zemoqmedebiT;

• naklebad magari – zemoqmedebisadmi amJRavnebs sust winaaRmdegobas, Ti-
Tebs Soris nimuSi advilad ifSvneba;

• magari – zemoqmedebas uwevs zomier winaaRmdegobas, nimuSi advilad 
ifSvneba xeliT, magram iSviaTad tydeba TiTebs Soris;

• Zalian magari – gamoirCeva zemoqmedebisadmi Zlieri winaaRmdegobiT, ni-
muSi mxolod didi Zaldatanebis Semdeg iSleba;

• gansaukTrebiT magari – zemoqmedebas uwevs Zlier winaaRmdegobas, Seu-
Zlebelia xeliT niadagis nimuSis damtvreva.

axalqmnilebebi warmoadgens niadagSi warmoqmnil da daleqil sxvadasxva 
formis da Sedgenilobis nivTierebis dagrovebas, niadagSi mimdinare fiziku-
ri, qimiuri da biologiuri procesebis da agreTve masze mcenareebis da cxo-
velebis uSualo zemoqmedebis Sedegad.

arCeven qimiuri da biologiuri warmoSobis axalqmnilebebs. 
qimiuri warmoSobis axalqmnilebebs miekuTvneba:
• adviladxsnadi marilebi (NaCl, CaCl2, MgCl2, Na2SO4, MgSO4 da sxv.);
• TabaSiri (CaSO4 • 2H2O); 
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• kalciumisa da magniumis karbonatebi (CaCO3, MgCO3); 
• rkinis, aluminis, manganumis, fosforis Jangebi (Fe203, AL203, Mn304, P205);
• kaJmiwa (Si02);
• Tixamineralebi (silikatebi);
• humusiani nivTierebebi.
biologiuri warmoSobis axalqmnilebebi gamoiyofa naWiaris, kaprolitis, 

nafesurebis, naTxunelaris saxiT. niadagSi cxovelebis (Tria, zazuna, Txunela 
da sxv.) moZraobiT Cndeba axalqmnili „soroebi“, romlebic amovsebulia zemo-
dan Catanili humusovani nivTierebiT.

Wiayelebisa da sxva Wiebis kuW-nawlavidan eqskrementis saxiT gamoyofili 
lorwovani nivTiereba (mcire gorgolebi) niadagis masas awebebs da warmoqmnis 
e.w. zoologiur axalqmnilebas. Tavisebur axalqmnilebas warmoadgens fito-
litaria – mineraluri naerTi, romelic warmoiqmneba mcenareSi da organuli 
narCenis daSlis Semdeg niadagSi rCeba.

sainteresoa e.w. kutanebi, romlebic aerTianebs Tixian afskebs, Tixian 
naRvenTebs, rkinis laqebs, rkinian afskebs, manganumian afskebs, kaJmiwis 
minafrqvevebs, karbonatul crumiceliumebs, qerqebs, nafifqebs, minagli-
sebs.

kutanis raodenobas adgenen mis mier gadafarebuli agregatis zedapirebis 
mixedviT. misi raodenobis dasadgenad sargebloben Semdegi gradaciiT:

• 0%   arc erTi;
• 0-2%   Zalian mcire;
• 2-5%  mcire;
• 5-15%  saSualo;
• 15-40%   bevri;
• 40-80%   Warbi;
• >80%    zeWarbi.

kutanis buneba aRiwereba Semdegnairad:
• Tixiani;
• Tixa da erTnaxevar Jangeulebiani;
• Tixa-humusiani;
• datkepnili zedapiri;
• „sliqenslaidebi“, nawilobriv gadakveTili;
• „sliqenslaidebi“, Zlierad gadakveTili;
• mbzinavi zedapiri.

kutanebis adgilmdebareobis mixedviT gamoiyofa:
• agregatis zedapiri;
• agregatis vertikaluri zedapiri;
• agregatis horizontaluri zedapiri;
• msxvili fragmenti;
• fena (Tixis gundi);
• sicariele;
• ara aqvs specialuri adgilmdebareoba.
kutanis kontrastuloba sami saxisaa: susti, gansxvavebuli da SesamCnevi.
axalqmnilebebi aerTianeben makro-, mezo- da mikroformebs, romlebic mra-

valgvaria – naoflari, qerqi, nafifqi, kristalebi, ZarRvebi, firfitebi, wer-
tilebi (winwklebi), „obi“ (crumiceliumi), Tvlebi (xalebi), konkreciebi, mi-
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naglisebi, laqebi, naRvenTebi, nawveTebi, ortSteinebi, afskebi, gamonaleqebi, 
burcebi da sxv.).

CanarTebi warmoadgens niadagSi „SemTxveviT“ moxvedril sagnebs (cxovele-
bis Zvali, WurWlis namtvrevi, sxvadasxva arqeologiuri nivTi), romlebsac ara 
aqvT masTan genezisuri kavSiri. niadagSi zogierTi CanarTis (arqeologiuri 
nivTi) arseboba SeiZleba gaxdes niadagis asakis msjelobis safuZveli.

gamoiyofa CanarTis Semdegi jgufi:
• anTropomorfuli – anTropogenuri CanarTebi: aguris natexi, minis namsx-

vrevi, keramikis namtvrevi, liTonis sagani, namarxi naSTi da sxv.
• biomorfuli – mcenareuli da cxoveluri warmoSobis CanarTi: cxovelis 

Zvali, moluskebis niJara, fesvebis da Reroebis namarxi naSTi.
mniSvnelovan morfologiur diagnostikur maCvenebels warmoadgens mcena-

reTa fesvis raodenoba da maTi gavrcelebis siRrme. fesvis ganawilebis daxa-
siaTebisTvis saWiroa fesvis raodenobisa da zomebis aRwera.

fesvis raodenobis maCveneblebi:
• ar aris   0
• Zalian cotaa   1-20dm2

• cotaa   20-50dm2

• saSualoa  50-200dm2

• Warbia    >200dm2

fesvis zomebisTvis gamoiyeneba Semdegi gradacia (diametri, mm):
• Zalian wvrili fesvi <0,5
• wvrili fesvi   0,5-2
• saSualo fesvi   2-5
• msxvili fesvi   >5
morfologiuri niSnis swori interpretaciisTvis metad mniSvnelovania 

niadagis tenianobis savele aRwera Semdegi kriteriumebiT: 
• mSrali niadagi – xelis SexebiT teni ar igrZnoba, gamoSrobisas ar Ria-

vdeba da wylis damatebiT muqdeba; qviSiani niadagis nimuSi TiTebSua 
mosresviT iSleba calkeul marcvlebad;

• monestiano niadagi – ar mtvriandeba TiTebSua mosresviT, xeliT Sexebi-
sas igrZnoba sigrile, qviSiani niadagi iSleba marcvlebad da aramtkice 
agregatebad; Tixnari da Tixiani niadagi iSleba msubuq koStebad. gamoS-
robisas umniSvnelod Riavdeba, wylis damatebiT muqdeba;

• nestiani niadagi – TiTebis SexebiT sineste igrZnoba da niadagi atenia-
nebs filtris qaRalds. gamoSrobisas mniSvnelovnad Riavdeba, wylis 
damatebiT ar muqdeba. qviSa niadagi bmulia da ar iSleba Tavisuflad 
calkeul marcvlebad, xelSi mosresviT ar inarCunebs miRebul formas; 

• teniani niadagi – xelis SexebiT teni igrZnoba, msubuqi meqanikuri Sedgeni-
lobis niadagi bmulia, TiTebSua mosresviT ar iSleba. Tixnari da Tixa nia-
dagi TiTebs Soris mosresviT izileba da iRebs sxvadasxva formas, ekvris 
TiTebs. niadagi gamoSrobis dros Riavdeba, wylis damatebiT ar muqdeba;

• sveli niadagi – TiTebSua mosresvi T niadagis nimuSebidan wyali moJonavs. 
wyali moJonavs niadaguri Wrilis kedlebzec.

savele tenianobis gansazRvra gaTvaliswinebelia sxva morfologiuri maC-
veneblebis dasadgenad. 



64

Tavi IV
niadagis myari fazis mineraluri nawili

4.1. mineralogiuri da qimiuri Sedgeniloba

niadagwarmomqmneli qanebis da niadagebis SemadgenlobaSi Sedis pirvela-
di da meoradi mineralebi. magmuri qanebi Sedgeba pirveladi mineralebisgan, 
xolo fxvieri qanebi da niadagebi warmoadgens sawyisi qanebis gamofitvis nar-
Cen masalas. meoradi mineralebi warmoiqmneba pirveladi mineralebisgan kli-
maturi da biologiuri faqtorebis zegavleniT.

pirveladi mineralebi ZiriTadad warmodgenlia >0,001mm-is zomis nawilake-
biT, xolo meoradi – <0,001mm-is. umravles niadagSi pirveladi mineralebi War-
bobs meoradebs; gamonakliss warmodgens feralituri niadagebi, maTSi pirve-
ladi mineralebis Semcveloba naklebia meorad mineralebze.

pirveladi mineralebi. qanebsa da niadagebSi yvelaze gavrcelebuli pirve-
ladi mineralebia kvarci, mindvris Spatebi, amfibolebi, piroqsenebi da qar-
sebi. es mineralebi Seadgenen magmuri qanebis ZiriTad masas. magmuri qanebis 
saSualo mineralogiuri Sedgeniloba Semdegnairia (f. klarkis mixedviT): 

mineralebi      Semcveloba, %  
mindvris Spatebi     59,5
kvarci       12,0
amfibolebi (rqatyuarebi) da piroqsenebi 16,8
qarsebi       3,8
sxva       7,9
pirveladi mineralebi gamofitvisadmi sxvadasxva medegobiT xasiTdeba, 

amitom, magmur qanebTan SedarebiT, maTi Semcveloba niadagwarmomqmnel qa-
nebsa da niadagebSi gansaxvavebulia. magaliTad, fxvier qanebSi ufro meti 
raodenobiTaa kvarci (SiO2), rogorc gamofitvisadmi yvelaze medegi minera-
li. misi Semcveloba 40-60%-s da mets aRwevs. meore adgilze, Cveulebriv, 
mindvris Spatebia (20%-mde), romlebic gamoirCeva meqanikuri medegobiT, ma-
gram naklebad mdgradia qimiuri gamofitvisadmi. maT Soris yvelaze gavr-
celebulia orToklazi (KAlSi3O8); ufro iSviaTad gvxvdeba albiTi (NaAlSi3O8), 
anortiti (CaAlSi2O8), plagioklazi – albitisa da anortitis izomorfuli na-
revi.

kvarci da mindvris Spatebi msxvilmarcvlovania, radgan maTi gamofitva 
nela mimdinareobs. isini ZiriTadad moqceulia qviSa da mtvrian nawilakebSi.
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amfibolebi, piroqsenebi da mravali qarsi advilad ganicdian gamofitvas, 
amitom, fxvier qanebsa da niadagSi isini gvxvdeban mcire raodenobiT, wvrili 
kristalebis saxiT.

qarsebs miekuTvnebian muskoviti (KH2Al3(SiO4)3, biotiti (KH2(Mg, Fe) 3 Al (SiO4)3 da 
sxv. qarsebs didi mniSvneloba aqvs niadagis agroqimiuri da fizikuri Tvisebe-
bisTvis, dadgenilia, rom wvrildispersuli muskovitidan mcenare kargad iTvi-
sebs kaliums. hidrataciis gadidebasTan erTad kaliumis SeTviseba izrdeba.

gamofitvisadmi mdgradoba ganisazRvreba mineralebis bunebiT, romelic 
ganpirobebulia qimiuri SedgenilobiTa da kristaluri meseris agebulebiT. 
es mineralebi, rogorc mineraluri qimiuri naerTebis umravlesoba, xasiaT-
deba ionis tipis struqturiT, romelic warmoiqmneba sawinaaRmdegod damux-
tuli ionebiT. mineralebis kristalebSi ionebi ganlagebulia geometriulad 
swori sivrcobrivi anu kristaluri mesris saxiT. am Senebis Sedegad minera-
lebis kristalebs aqvT geometriulad swori mravalwaxnagis forma. yoveli 
mineralisTvis damaxasiaTebelia Tavisi kristaluri meseri da kristalebis 
garkveuli forma.

pirveladi mineralebis mniSvneloba mravalmxvrivia: maT raodenobaze damo-
kidebulia niadagis agrofizikuri Tvisebebi, isini arian nacrovani elemente-
bis dagrovebis sarezervo saSualeba, meoradi mineralebis warmoqmnis wyaro.

meoradi mineralebi. meorad mineralebs Soris arCeven martivi marilebis 
mineralebs, hidroJangebis da Jangebis mineralebs, Tixamineralebs.

martivi marilebis mineralebi warmoiqmneba pirveladi mineralebis gamofi-
tvis da niadagwarmoqmnis procesis Sedegad. aseT marilebs miekuTvneba kal-
citi CaCO3, magneziti MgCO3, dolomiti [Ca,Mg] (CO3)2, soda Na2CO3•1OH2O, Taba-
Siri CaSO4•2H2O, mirabiliti Na2SO4•10H2O, haliti NaCl, fosfatebi, nitratebi 
da sxv. es mineralebi didi raodenobiT grovdeba mSrali klimatis niadageb-
Si. maTi xarisxobrivi da raodenobrivi Semadgenloba gansazRvravs niadagebis 
damlaSebis xarisxs da xasiaTs.

hidroJangebis da Jangebis mineralebi aris siliciumis, aluminis, rkinis, 
manganumis hidroJangebi, isini warmoiqmneba hidratirebuli maRalmolekulu-
ri gelis saxiT amorfuli formiT pirveladi mineralebis gamofitvis dros da 
TandaTanobiT ganicdis dehidratacias da kristalizacias kristaluri stru-
qturis Jangebis da hidroJangebis warmoqmniT. kristalizacias xels uwyobs 
maRali temperatura, gayinva, gamoSroba, niadagis daJangviTi pirobebi.

maRaldispersiul amorful naerTebs miekuTvneba agreTve humusovani ni-
vTierebebi, vulkanuri tufebi, alofani (Al2O3•SiO2•nH2O). amorfuli nivTiere-
bebis Semcvelobasa da bunebaze damokidebulia niadagebis mravali Tviseba. 
humusovan nivTierebebs da erTnaxevarJangeulebs gansakuTrebuli mniSvnelo-
ba aqvT struqturwarmoqmnis dros. amorfuli erTnaxevarJangeulebi, Tavisi 
didi zedapiris gamo, didi raodenobiT STanTqaven fosfors, xdian maT mcena-
reebisTvis miuwvdomels.

Tixamineralebi warmoadgenen meorad alumosilikatebs saerTo qimiuri 
formuliT nSiO2Al2O3•mH2O da SiO2:Al2O3  2-dan 5-mde. Tixamineralebi warmoi-
qmneba pirveladi mineralebis (hidroJangebi, marilebi) gamofitvis martivi 
produqtebis sinTeziT, pirveladi mineralebis TandaTanobiTi SecvliT gamo-
fitvis procesis da niadagwarmoqmnis Sedegad; isini agreTve SeiZleba warmoi-
qmnas biogenuri gziT mcenareuli narCenebis mineralizaciis produqtebidan.
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yvelaze gavrcelebul Tixamineralebs miekuTvneba monTmorilonitis, kao-
linitis, hidroqarsebis, qloritebis, SereulSriani mineralebis jfufis mi-
neralebi. es mineralebi Sedis bunebrivi Tixebis SemadgenlobaSi da amitom 
miiRes Tixamineralebis saxelwodeba. TixamineralebisTvis damaxasiaTebeli 
saerTo Tvisebebia: Sreobrivi kristaluri Seneba, maRali dispersiuloba da 
STanTqmisunarianoba, qimiurad bmuli wylis arseboba. magram mineralebis yo-
vel jgufs gaaCnia specifikuri Tvisebebi da mniSvneloba nayofierebisTvis.

monTmorilonitis jgufis mineralebi. am jgufis mineralebs miekuTvneba 
monTmoriloniti da misi saxesxaobebi – nontroniti, beideliti, saponiti da 
sxva qimiuri formuliT 4SiO2Al2O3•nH2O. SiO2 : Al2O3 = 4. monTmorilonitis jgufis 
mineralebi farTod aris gavrcelebuli fxvier qanebsa da niadagebSi (fera-
lituri niadagebis garda, sadac mcire raodenobiT an saerTod ar aRiniSneba), 
aqvT samSriani tipis (2:1) kristaluri meseri. samSriani meserebi ganapiroben 
kristalebis Sreobriv struqturas. mineralebis kristaluri meseri moZra-
via. kvanZebs Soris kavSiri sustia. wyali advilad aRwevs paketSoris sivrceSi 
da am dros xdeba mineralebis Zlieri gajirjveba. monTmorilonitis jgufis 
mineralebs gaaCnia maRali dispersiuloba. isini Seicaven 60%-mde koloidur 
nawilakebs da 80%-mde <0,001mm nawilakebs. gansakuTrebuli struqtura da 
dispersiuloba gansazRvravs kaTionebis STanTqmis maRal tevadobas. monT-
morilonitis jgufis mineralebs gaaCniaT araxelsayreli wylovan-fizikuri 
Tvisebebi. isini didi raodenobiT Seicaven mcenareebisTvis miuwvdomel wyals. 
maTi maqsimaluri higroskopuloba aRwevs 30%-s. tenian mdgomareobaSi isini 
Zlier ijirjveba, xolo mSralSi mkvrivdeba da skdeba, maT gaaCniaT mniSvne-
lovani webvadoba, isini sustad wyalgamtaria da warmoqmnis qerqs. huminis mJa-
vebTan mineralebi warmoqmnis wyalmtkice agregatebs, amitom, humusis maRali 
Semcvelobis fonze monTmorilonitis jgufis mineralebiT mdidar niadagebSi 
wylovan-fizikuri Tvisebebi mniSvnelovnad umjobesdeba.

kaolinitis jgufis mineralebi (kaoliniti, haluaziti, dikiti, nakriti) xa-
siaTdeba 2SiO2Al2O3•nH2O qimiuri formulis Sesaferisi ufro viwro moluri Se-
fardebiT SiO2 : Al2O3 = 4. fxvier qerqsa da niadagSi gvxvdeba mcire raodenobiT. 
gamonakliss warmoadgens feralituri niadagebi, sadac kaoliniti aris Ziri-
Tadi Tixaminerali. kaoliniti mcire raodenobiT Seicavs tutemiwian fuZeebs. 
misi dispersiuloba mcirea. misi STanTqmis tevadoba ar aRemateba 20 mg. eqv. 
100g niadagze. niadagebSi kaolinitis siWarbe fuZeebiT misi siRaribis niSania.

hidroqarsebi (hidromuskoviti, hidrobiotiti da sxv.) farTod aris gavr-
celebuli niadagebSi. maTi struqtura waagavs monTmorilonitis. isini mieku-
Tvneba samSrian mineralebs mravalricxovani izomorfuli CanacvlebiT. qimiu-
ri Sedgeniloba cvalebadia. kvanZebs Soris kavSiri myaria, wyali maT Soris 
ver aRwevs, xolo kaliumis makompesirebeli kaTionebi aracvladia. gacvliTi 
kaliumi imyofeba daSlili kristaluri mesris kideebze. mcenareebisTvis hi-
droqarsebi warmoadgenen kaliumis mniSvnelovan wyaros. ilitis tipis hidro-
qarsebSi misi Semcveloba aRwevs 6-7%-s. hidroqarsebi ZiriTadad warmoimqneba 
qarsebsa da mindvris Spatebisgan.

samSriani mineralebidan niadagebSi metad gavrcelebulia vermikuliti. 
TvisebebiT igi uaxlovdeba monTmorilonits.

niadagebis TixamineralebSi xSirad gvxvdeba qloriti. misi kristaluri me-
seri oTxSriania, ar ijirjveba. qloritebi warmoadgens alumosilikatebs, Sei-
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cavs rkinas, magniums, iSviaTad qroms, nikels. warmoSobis mixedviT, qloriti 
SeiZleba iyos pirveladi mineralebic.

niadagebSi farTod aris gavrcelebuli SereulSriani mineralebic. maT 
kristalur meserSi icvleba sxvadasxva mineralis oqtaedruli da tetraedru-
li Sreebi: monTmoriloniti ilitiT, vermikuliti-qloritiT da a.S. 

Tixamineralebi monawileoben fosforis STanTqmaSi.
niadagSi memkvidreobiT gadadis niadagwarmomqmneli qanis mineralogiuri 

Sedgeniloba. niadagwarmoqmnas Tan axlavs mineralebis gadaadgileba, daSla, 
sinTezi, magram arsebiTad mineralogiuri Sedgeniloba ar icvleba. niadagebSi 
ar aRiniSneba xisti kavSiri Tixamineralebis gavrcelebasTan. erTi da igive 
minerali SeiZleba iyos niadagis sxvadasxva tipSi da gansxvavebuli minerale-
bi SeiZleba Segvxdes erTsa da imave niadagSi. es aixsneba niadagwarmomqmneli 
qanebis gansxvavebuli SedgenilobiT, maTi asakiT da agreTve Tixamineralebis 
genezisuri kavSiriT, maTi SesaZlebeli urTierTgardaqmniT.

.

4.2. granulometruli Sedgeniloba

niadagis da niadagwarmomqmneli qanis myari faza Sedgeba sxvadasxva zomis 
nawilakebisgan, anu meqanikuri elementebisgan. warmoSobis mixedviT arCeven 
mineralur, organul da organul-mineralur nawilakebs. isini warmoadgenen 
qanis natexebs, calkeul mineralebs (pirveladi da meoradi), humusovan niv-
Tierebაs, organuli da mineraluri nivTierebis urTierTqmedebis produqts.

meqanikuri elementebia sxvadasxva zomis mineralebi da qanis natexebi, or-
ganuli nivTierebebi da organul-mineraluri SenaerTebi. niadagSi arsebuli 
yinulis kristaluri da cocxali nivTiereba meqanikur elementebs ar mieku-
Tvneba. meqanikuri elementebi niadagSi ZiriTadad warmoadgens qanebis narCe-
nebs, magram isini ucvlelni ar rCebian – niadagSi mudmivad mimdinareobs nia-
dagwarmoqmnis procesis reaqciebi – daqucmaceba, gaxsna, hidrolizi, humifi-
kacia, daleqva da sxv. niadagSi xdeba agreTve wvrili meqanikuri elementebis 
gadaadgileba profilis zeda fenebidan qveda fenebSi.

meqanikuri elementebi zomiT araerTgvarovania:
xirxati:
qvebi – >3mm
kenWebi – 1-3mm
wvrilmiwa:
qviSa – 1-0.05mm
mtveri – 0.05-0.001mm
leqi – <0.001mm-ze naklebi
fizikuri qviSa – >0.01mm-ze meti
fizikuri Tixa – <0.01mm-ze naklebi
meqanikuri elementi imyofeba niadagsa da qanSi Tavisufal (magaliTad, 

qviSaSi) da agregatul mdgomareobaSi, rodesac SekavSirebulia struqturul 
erTeulSi – sxvadasxva formis, sididis da simkvrivis agregatSi. agregati Sei-
Zleba daiSalos meqanikur elementad meqanikuri dawolis an wyalSi dalbobis 
dros.
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mikroagregatebSi (<0,25mm) nawilakebi ufro myaradaa SeboWili da maT gan-
sacalkeveblad iyeneben qimiur damuSavebas.

myari qanis da mineralis natexebi qmnis niadagebis myar fazas. isini erTma-
neTisagan gansxvavdeba ara marto kristaluri struqturis tipiT da qimiuri 
SedgenilobiT, aramed zomiTac. niadagwarmomqmnel qansa da niadagSi SeiZleba 
iyos myari qanis natexi, romelic izomeba santimetriT an aTeuli santimetriT 
(e.w. niadagis xirxati). pirveladi mineralebis calkeuli marcvlebis zomebi 
Cveulebriv 1,00-dan 0,01mm-mdea, Tumca, xSirad kvarcis, mindvris Spatebis da 
sxva mineralis zogierTi marcvlis diametric aRemateba 1mm-s. sxvadasxva qar-
siani mineralis (sericiti, hidroqarsi da sxv.) calkeuli marcvlis zoma, Cveu-
lebriv, meryeobs 0,01mm-dan 0,001mm-mde. yvelaze gavrcelebuli Tixaminerali 
kidev ufro dispersiulia, nawilakis zomaa – 0,005-0,0001mm. niadagSi arsebobs 
koloidur-dispersuli mineraluri da organuli nivTiereba, romlis nawila-
kis diametri, rogorc wesi, 0,0001mm-ze naklebia. 

niadagwarmomqmnel qansa da niadagSi ama Tu im zomis nawilakis siWarbe 
mniSvnelovnad gansazRvravs niadaguri masis bevr fizikur Tvisebas.

niadagSi sxvadasxva zomis nawilakis procentuli Semcveloba da Sefardeba 
warmoadgens granulometrul (an meqanikur) Sedgenilobas. rodesac laparako-
ben nawilakebis zomebis Tanafardobaze, gulisxmoben nawilakis jgufs, romlis 
diametric cvalebadobs garkveul sazRvrebSi. nawilakis calkeuli jgufi ga-
moiyofa granulometruli (meqanikuri) fraqciis saxelwodebiT (cxr. 1). 

cxr. 1. niadaguri masis granulometruli elementebis klasifikacia

granulometruli elementebis zoma (mm)
granulometruli elementis 

dasaxeleba

>3 niadagis qviani nawili

3-1 qviSa msxvili

fizikuri qviSa
1-0,25 qviSa saSualo

0,25-0,05 qviSa wvrili

0,05-0,01 mtveri msxvili

0,01-0,005 mtveri saSvalo

fizikuri Tixa
0,005-0,001 mtveri wvrili

<0,001 leqi

<0,0001 koloidebi

fraqciebSi zomis mixedviT nawilakebis dajgufeba warmoadgens granulo 
metruli (meqanikuri) elementebis klasifikacias. granulometruli fraqcie-
bis gancalkevebas safuZvlad udevs gansxvaveba wylovan-fizikur TvisebebSi. 
magaliTad, niadagis qvian nawils an niadagur xirxats TiTqmis ar gaCnia nia-
dagSi CaJonili tenis Sekavebisa da  kapilarebiT gruntis wylebidan misi ze-
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moT amowevis unari. qviSas (3,0-0,005mm) gaaCnia Zalian susti wyalSemakavebeli 
da wyalawevis unari. mtveri (0,05-0,001mm), piriqiT, Zalian kargad akavebs wyals 
da gaaCnia kargi wyalawevis unari. mtvrian niadagebSi wyali kapilarebiT Sei-
Zleba amodiodes gruntis wylebis donidan 4-5 metriT zemoT. leqs (<0,001mm) 
aqvs cudi wyalgamtaroba da naklebi wyalawevis unari, vidre mtvrian nawi-
lakebs. ukanasknel SemTxvevaSi nawilakebs Soris kapilaruli Sualedi Zalian 
mcirea, xolo datenianebisas ufro mcirdeba. am SemTxvevaSi yoveli nawilakis 
irgvliv iqmneba wylis afski, romelic kavdeba molekuluri mizidulebis Za-
lebiT. tenian mdgomareobaSi leqis fraqcia Zalian ijirjveba, xolo gaSro-
bisas  ikumSeba.

amrigad, oTxi ZiriTadi fraqcia – niadagebis qviani nawili, qviSa, mtveri 
da leqi aramxolod mineraluri SedgenilobiT gansxvavdeba erTmaneTisagan, 
aramed fizikuri TvisebebiTac.

msoflios mraval qveyanaSi granulometrul fraqciebs gamoyofen nawi-
lakebis zomis gansxvavebuli gradaciiT. sazRvari msxvil da wvrilmiwas So-
ris gayavT 2mm nawilakebis zomaze. qviSis fraqcias, romelic iyofa msxvil, 
saSualo da wvrilad, miekuTvnebian nawilakebi zomiT 2-0,074mm, xolo mtvris 
fraqcias – nawilakebi, romelTa zoma 0,074-0,002mm farglebSia.

saerTaSoriso SeTanxmebis Tanaxmad, msoflios umravles qveyanaSi fraq-
ciebis gamoyofisas moqmedebs granulometruli elementebis zomis Semdegi 
skala: msxvilmiwa (niadaguri masis xreSiani da qviani nawili) >2mm, wvrilmiwa 
<2mm. wvrilmiwaSi gamoiyofa fraqciebi: msxvili da saSualo qviSis – 2 – 0,2mm, 
wvrili qviSis – 0,2 – 0,074mm, mtvris – 0,074-0,002mm, Tixis (leqis) – <0,002mm.

granulometruli (meqanikuri) elementebis raodenobrivi gansazRvra war-
moadgens granulometrul (meqanikur) analizs.

arsebobs fxvieri nafenis da niadagis granulometruli analizis sxvadasx-
va meTodi. vinaidan niadagis SemadgenlobaSi SeiZleba Sediodes rogorc msx-
vili, ise wvrili nawilakebi, maTi gancalkevebis meTodebic gansxvavebulia.

analizis dawyebamde agregatebis dasaSlelad niadagis nimuSebi isriseba 
sanaySi rezinis filTaqviT. msxvili fraqcia – qviani nawili da msxvili qviSa – 
Cveulebriv iyofa sacrebiT naxvretebiT 0,25; 1; 2; 5; 7 da 10mm. 1mm-ze naklebi 
diametris nawilakebis dayofa, Cveulebriv, xdeba hidravlikuri analizis an 
daleqvis meTodiT. aseTi analizis dros niadagis nimuSebi, romlebic gatare-
buli iyo sacerSi, diametriT 1mm, aiqafeba wyalSi. wynari nawvdomis dros nawi-
lakebi iwyeben daleqvas sxvadasxva siswrafiT. sxvadasxva diametris nawilake-
bis gamosayofad xdeba im drois gaTvla, romelic saWiroa garkveuli sisqis 
siTxis svetis gasaTavisufleblad ufro didi diametris nawilakisgan.

gamoiyeneba meqanikuri fraqciebis gayofis ori meTodi: 
a) fraqciebis nawvdomis meTodi, romelsac Cveulebriv iyeneben msubuqi 

niadagis analizis da calkeuli fraqciebis gamoyofis dros mineralogiuri 
da qimiuri analizisTvis;

b) pipetis meTodi, romelic gamoiyeneba mtvriani da leqis nawilakebiT gam-
didrebuli niadagisTvis.

amJamad gamoiyeneba granulometruli Sedgenilobis gansazRvris ufro srul-
yofili meTodebi, magaliTad, nawilakebis zomebis lazeruli analizatori.

granulometruli Sedgenlobis mixedviT qanebis da niadagebis klasifi-
kaciisTvis xdeba zemoT dasaxelebuli fraqciebis gaerTianeba ufro msxvil 
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jgufebad. fraqciebis jami, romelic 0,01mm-ze naklebia, gamoiyofa fiziku-
ri Tixis saxelwodebiT, xolo fraqciebi, romelTa zomebi 0,01mm-dan 1mm-mdea, 
miekuTvneba fizikur qviSas. fizikur qviSasa da fizikur Tixas Soris rao-
denobrivi Tanafardoba warmoadgens niadagebis da qanebis granulomertuli 
Sedgenilobis klasifikaciis mTavar kriteriums.

cxril 2-Si motanili raodenobrivi maCveneblebis safuZvelze xdeba nia-
dagis an qanis granulmetruli Sedgenilobis dasaxeleba, xolo cxrils 3-Si 
– qvianobis xarisxi.

cxr. 2. niadagebis da qanebis klasifikacia granulometruli Sedgenilobis 
mixedviT

fizikuri Tixa (<0,01mm), %
dasaxeleba

tyis niadagi stepis niadagi  bicobi niadagi 

0-5 0-5 0-5 fxvieri qviSa

5-10 5-10 5-10 bmuli qviSa

10-20 10-20 10-15 qviSnari

20-30 20-30 15-20 msubuqi Tixnari

30-40 30-45 20-30 saSualo Tixnari

40-50 45-60 30-40 mZime Tixnari

50-65 60-75 40-50 msubuqi Tixa

65-80 75-85 50-65 saSualo Tixa

>80 >85 >65 mZime Tixa

cxr. 3. niadagis qvianobis xarisxi

<3mm (%) fraqciis Semcveloba qvianobis xarisxi

<0,5 araqviani

0,5-5,0 sustad qviani

5-10 saSualod qviani

>10 Zlier qviani

granulometruli analizebis cxrilebSi motanilia niadagis yvela hori-
zontis da niadagwarmomqmneli qanis fraqciebis Semcvelobis monacemebi. maTi 
ganxilvisas, pirvel rigSi, saWiroa, ganisazRvros yoveli horizontis granu-
lometruli Sedgeniloba, xolo Semdeg moxdes imis gaanalizeba, icvleba Tu 
ara granulometruli Sedgeniloba genezisuri horizontebis mixedviT da qan-
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Tan SedarebiT. Tu aseTi cvlilebebi SeimCneva, maSin dasazustebelia, romeli 
granulometruli fraqciis xarjze xdeba es movlena. amisaTvis sasurvelia 
granulometruli analizebis monacemebis ganxilva grafikuli formiT.

niadagis profilis mixedviT SesaZlebelia granulometruli Sedgenilobis 
cvalebadobis Semdegi varianti:

1. profilis zeda nawili gamdidrebulia leqis da wvrilmtvriani nawilake-
biT da mcire raodenobiT Seicavs msxvilmiwas. siRrmiT dedaqanisken wvrili 
fraqciis Semcveloba mcirdeba, xolo msxvilmtvriani da qviSiani TandaTano-
biT izrdeba, agreTve imatebs qvianoba. meqanikuri fraqciis ganawilebis aseTi 
xasiaTi damaxasiaTebelia niadagisTvis, romelic formirdeba myari danaleqi 
da amonTxeuli qanis mcire simZlavris eluvionze da warmoadgens gamofitvis 
da niadagwarmoqmnis procesis Sedegs, romelic yvelaze intensiurad mimdina-
reobs zeda, bioqimiurad aqtiur horizontSi (nax. 3, a).

nax. 3. niadagis profilSi granulometruli fraqciebis 
ganawilebis variantebi:
1 – leqis; 2 – mtvriani; 3 – qviSiani; 4 – msxvilmiwa

2. profilis zeda nawils aqvs ufro mZime granulometruli Sedgeniloba, 
vidre mis qveda nawils an qvefenil qans, magram winamdebare SemTxvevisgan 
gansxvavebiT, sazRvari profilis nawilebs Soris, romlebsac aqvT arsebiTad 
gansxvavebuli granulometruli Sedgeniloba, Zalian mkveTria. am SemTxveva-
Si SesaZloa niadaguri profilis formireba, granulometruli Sedgenilobis 
mixedviT, sawyis araerTgvarovan sizrqeSi. magaliTad, SeiZleba moviyvanoT 
SemTxveva, rodesac niadagi formirdeba tbur an aluviur qviSnarze, Tixnarze 
an safar Tixnarze, romelic qvefenilia qviSiT (nax. 3, b).

3. profilis zeda nawili mkveTrad gaRaribebulia leqis fraqciiT, profi-
lis Sua nawilSi aRiniSneba am ukanasknelis Semcvelobis zrda, xolo niada-
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gwarmomqmnel qanSi misi Semcveloba an umniSvnelod mcirdeba an rCeba mudmivi 
(nax. 3, g). ganawilebis aseTi mizezi SeiZleba sxvadasxva iyos: a) Tavidan nafenis 
araerTgvarovani granulometruli Sedgeniloba, romelic CarTulia niada-
gwarmoqmnaSi, ufro msubuqi da ufro mZime granulometruli Sedgenilobis 
Sris monacvleobiT; b) zeda eluviuri horizontidan leqis fraqciis gamotana 
da misi dagroveba iluviur horizontSi (nax. 3, d). am SemTxvevaSi profilis 
diferenciacia meqanikuri Sedgenilobis mixedviT ganpirobebulia TviT niada-
gwarmoqmnis procesiT; g) pirveladi mineralebis ufro intensiuri gamofitva 
da Tixamineralebis warmoqmna, ZiriTadad, niadaguri profilis Sua nawilSi 
zeda horizontTan da niadagwarmomqmnel qanTan SedarebiT.

niadagwarmoqmniT Secvlili sizrqis sawyisi granulometruli Sedgenilo-
bis erTgvarovnebis xarisxis dasadgenad gamoiTvleba Sefardeba xreSs, msxvil, 
saSualo da wvrilqviSian fraqciebs, horizontebis mixedviT qviSiani nawilake-
bis jamsa da msxvilmtvriani fraqciis raodenobas Soris. Tu niadaguri pro-
filis mixedviT Sefardeba dasaxelebul (niadagwarmoqmnis procesSi yvelaze 
naklebad Secvlili) fraqciebs Soris TiTqmis mudmivi rCeba, unda vivarau-
doT, rom sawyisi granulometruli Sedgeniloba erTgvarovania da profilis 
Sua nawilis gaTixeba ukavSirdeba niadagwarmoqmnis process. Tu Sefardeba 
msxvil fraqciebs Soris Zlier meryeobs, unda vivaraudoT, rom saqme gvaqvs 
niadagwarmoqmnis sizrqis sawyis araerTgvarovnebasTan. magaliTad, xSiria nia-
dagis formireba orwevrian nafenze, romelSic profilis zeda nawili for-
mirdeba safar TixnarSi, xolo Sua da qveda nawilebi – sizrqeSi, ufro mZime 
granulometruli SedgenilobiT. aseTi SemTxveva aRiniSneba mdinare yvirilas 
napirze, ajameTis nakrZalis teritoriaze.

cxr. 4. niadagis dayofa profilis diferenciaciis xarisxis mixedviT

B horizontSi leqis Semcveloba, %
___________________

A(A2) horizontSi leqis Semcveloba, %

profilis diferenciaciis 

xarisxi

1,2-1,5 sustad diferencirebuli

1,5-2,0 saSualod diferencirebuli

2,0-3,0 Zlier diferencirebuli

>3,0 Zalian Zlier diferencirebuli

Tu dadgenilia, rom profilis diferenciacia aris niadagwarmoqmnis Sede-
gi, maSin SesaZlebelia niadaguri profilis diferenciaciis (kontrastulobis) 
xarisxis gaTvla granulometruli Sedgenilobis mixedviT. amisaTvis iReben 
iluviur horizontSi  leqis fraqciis Semcvelobis Sefardebas eluviur ho-
rizontSi misive raodenobasTan, romelic yvelaze metad gaRaribebulia leqis 
fraciiT. profilis diferenciis xarisxis mixedviT dadgenilia raodenobrivi 
kriteriumi (cxr. 4).



agroniadagmcodneoba 
niadagis myari fazis mineraluri nawili  | Tavi IV

73

diferencirebuli profilis bunebis dadgena xdeba ara marto granulome-
triis, aramed mineraluri Sedgenilobis, agreTve sxva komponentis da Tvise-
bis ganxilvis safuZvelze.

nax. 4. leqis, qviSis da mtvris sqematuri Sefardeba

am bolo dros granulometruli Sedgenilobis dadgenisas gamoiyeneba le-
qis, qviSis da mtvris sqematuri Sefardeba (nax. 4).

4.3. agronomiuli mniSvneloba

niadagis myari fazis mineraluri nawili gansazRvravs bevr mniSvnelovan 
niadagur maCvenebels da Tvisebas, uSualo gavlenas axdens potenciur da 
efeqtur nayofierebaze. mineraluri nawili Seadgens misi masis 95-98%-s da 
warmoadgens niadagis myari fazis safuZvels. mineralogiuri da qimiuri Sed-
geniloba da maTTan dakavSirebuli mcenarisTvis saWiro sakvebi elementebis 
maragebi, pirvel rigSi, dakavSirebulia mis mineralur nawilTan. mineralur 
nawilzea damokidebuli niadagis iseTi maxasiaTeblebi, rogoricaa aeracia, 
filtraciuli da wyalSekavebis unari, struqturianoba, plastikuroba, webva-
doba, simkvrive, qerqwarmoqmnis unari, gajirjveba da dajdoma, Tbotevadoba 



74

agroniadagmcodneoba 
Tavi IV | niadagis myari fazis mineraluri nawili

da Tbogamtaroba. yvela am maCvenebels da Tvisebas didi mniSvneloba aqvs 
samiwaTmoqmedo praqtikaSi – niadagis damuSavebisas, qimiuri melioraciebis Ca-
tarebisas, sasuqebis Setanis dros, morwyvisa da daSrobisas.

niadagwarmoqmnasa da niadagis sasoflo-sameurneo gamoyenebaze did gavle-
nas axdens granulometruli Sedgeniloba. masze didad aris damokidebuli 
niadagSi organuli da mineraluri naerTebis gadaadgileba da dagroveba, nia-
dagwarmoqmnis mravali procesis intensivoba. Sedegad, erTsa da imave bunebriv 
pirobebSi sxvadasxva granulometruli Sedgenilobis qanze formirdeba gansx-
vavebuli Tvisebis niadagi. granulometruli Sedgeniloba arsebiT gavlenas 
axdens wylovan-fizikur, fizikur-meqanikur, haerovan, Tbur Tvisebebze, Jan-
gva-aRdgeniT pirobebze, STanTqmis unarianobaze, humusis, nacris elemente-
bis da azotis dagrovebaze niadagSi. niadagis granulometruli Sedgenilobis 
mixedviT icvleba damuSavebis pirobebi, savele samuSaoebis vadebi, sasuqebis 
normebi, sasoflo-sameurneo kulturebis ganlageba.

qviSiani da msubuqi Tixnari niadagi advilad muSavdeba, amitom Searqves 
mas msubuqi niadagi; gaaCnia kargi wyalgamtaroba da xelsayreli haerovani 
reJimi, swrafad Tbeba, magram aqvs bevri uaryofiTi Tviseba, pirvel rigSi, 
dabali wyaltevadoba. amitom, aseT niadagze tenian adgilebSic mcenare ganic-
dis tenis ukmarisobas. msubuqi niadagi Raribia humusiT da mcenaris sakvebi 
elementebiT, aqvs STanTqmis umniSvnelo unarianoba, advilad ganicdis qaris-
mier erozias. mZime niadags (mZime Tixnari da Tixa) axasiaTebs araxelsayreli 
fizikuri da fizikur-meqnikuri Tvisebebi. aqvs susti wyalgamtaroba, advilad 
CamoiRvenTeba, warmoqmnis qerqs, gamoirCeva didi simkvriviT, webvadobiT, xSi-
rad araxelsayreli haerovani da wylovani reJimiT. aseTi niadagi, msubuqi 
niadagis msgavsad, mouxerxebelia sasoflo-sameurneo gamoyenebisTvis. gamo-
nakliss warmoadgenen mZime Tixnari da Tixa Savmiwebi, romlebic didi raode-
nobiT amarageben tens.

granulometruli Sedgeniloba aris dedaqanidan memkvidreobiT SeZenili 
sakmaod mdgradi niSani. niadagebis swori gamoyeneba aumjobesebs mis Tvise-
bebs.

xirxatiani (qva-RorRiani) niadagi, mowmobs axalgazrda asakze. niadagebis 
dasaxelebebSi qva-RrRianoba aRiniSneba rogorc granulometruli foni. maga-
liTad, niadagi Tixnari, mcire qviani, an Tixiani niadagi, saSualo qviani.

niadagis xirxatianoba yovelTvis ar aRiqmeba rogorc uaryofiTi faqtori. 
igi gansakuTrebiT mniSvnelovania vazisTvis. vazis fesvebs aqvs unari, gamoi-
yenos bzarebi mkvriv qanebSi, Rrmad CaaRwios maTSi. amitom, vazs SeuZlia mog-
vces normaluri, maRalxarisxovani mosavali mcire simZlavris Zlier qva-Ro-
rRian niadagze, romelic uvargisia sxva kulturisaTvis. aseTi niadagebi gavr-
celebulia afxazeTSi, imereTSi, raWasa da kaxeTis zogierT raionSi.
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5.1. zogadi cneba

niadagis organuli nivTiereba warmodgenilia cocxali biomasiT (niadagu-
ri biota da mcenareebis cocxali fesvebi), mcenareebis, cxovelebis, mikroor-
ganizmebis organuli narCenebiT, maTi sxvadasxva xarisxiT gaxrwnis produq-
tebiT da specifikurad axalwarmoqmnili humusovani nivTierebebiT (humusi).

organuli nivTiereba da misi gardaqmna niadagSi mniSvnelovan da mraval-
mxriv rols asrulebs mis genezisSi da nayofierebis da fitosanitarul fun-
qciebTan dakavSirebuli ZiriTadi Tvisebebis formirebaSi. misi Sedgenilobis, 
Tvisebebis, transformaciis procesebis Seswavla, niadagebis samiwaTmoqmedo 
aTvisebisas agronomiuli mniSvnelobis Semecneba yovelTvis izidavda mkvleva-
rebis yuradRebas. organuli nivTierebis Semcvelobis, Sedgenilobis da Tvi-
sebebis regulirebis xerxebis codnis gareSe SeuZlebelia niadaguri nayofie-
rebis maqsimalurad efeqturi marTva.

 organuli nivTierebis mTeli masa ar ganicdis srul mineralizacias naxSi-
rorJangamde da wylamde. maTi nawili sxvadasxva garemo pirobebSi gadis garda-
qmnis sakmaod xangrZliv gzas, romlis calkeuli safexurebi aris rTuli speci-
fikuri organuli naerTi. niadagSi xdeba naerTis ama Tu im periodiT dakaveba 
da igi Sedis mineralur nawilTan sxvadasxva reaqciaSi. es yovelive axasiaTebs 
niadagwarmoqmnis process. specifikuri naerTebis nawils gaaCnia polimerizaci-
is, molekulebis Semkvrivebis, unari. es Tavisebureba xdis maT sakmaod mdgrads 
mikroorganizmebis mimarT, ris gamoc aseTi naerTebi grovdeba niadagSi da Sei-
Zleba SenarCundes sakmaod didi xnis ganmavlobaSi. naerTebs aqvT gansakuTre-
buli Seneba da gaaCniaT zogierTi Tavisebureba – es aris humusovani nivTiereba, 
misgan Sedgeba humusis yvelaze mniSvnelovani da specifikuri nawili.

5.2. niadagis organuli nivTierebis wyaroebi 

niadagis organuli nivTierebis ZiriTadi wyaroa mcenareebis miwiszeda da 
fesvis masis mkvdari narCenebi. niadaguri faunis organuli narCenebis saer-
To raodenoba SedarebiT mcirea. organuli narCenebis yvelaze didi raode-
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noba grovdeba teniani subtropikebis da tropikebis tyeSi (20t/ha da meti). 
agrocenozebSi niadagSi sasoflo-sameurneo mcenareebis organuli narCenebis 
raodenoba, bunebriv cenozebze naklebia. erTi mxriv, es ganpirobebulia maTi 
ZiriTadad naklebi produqtiulobiT, meore mxriv, mcenareebis mier sinTezire-
buli organuli nivTierebis mosavlis yovelwliur amoRebiT. magaliTad, marc-
vlovani kulturebis moyvanisas marcvlis da Tivis mosavalTan erTad amoiReba 
mcenareebis mTeli organuli masis daaxloebiT 50%-s. amitom, agrocenozebSi 
moxvnis Semdeg, niadagSi mcenareuli narCenebis dabruneba mcirdeba 3-4-jer. 
calkeuli kulturebis warmoebisas niadagSi Semosuli organuli narCenebis 
raodenoba meryeobs 2-3 (saToxni) da 7-9 (mravalwliani balaxebi) t/ha weliwadSi.

niadagur profilSi organuli narCenebis Semosvlis xasiaTi gansxvavebulia: 
tyeSi misi ZiriTadi raodenoba xvdeba niadagis zedapirze, xolo mcenareul 
TanasazogadoebebSi mniSvnelovani nawili (25-30%-dan 80-90%-mde) uSualod xv-
deba niadagSi mkvdari fesvebis saxiT. niadagSi Camonacvenis Semosvlis gansxva-
vebul xasiaTs didi mniSvneloba aqvs misi Semdgomi gardaqmnis procesSi.

organuli narCenebis Semadgenlobazea damokidebuli maTi Semdgomi gar-
daqmnis mimarTuleba da tempebi. yvelaze swrafad ganicdis transformacias 
(mineralizacia da humifikacia) Camonacveni, romelic mdidaria mikroorga-
nizmebisTvis advilad misawvdomi nivTierebebiT (cilebi, aminomJavebi, xsnadi 
naxSirwylebi) da fuZeebiT (Ca, Mg). ligniniT, mTrimlavi nivTierebebiT. fise-
biT (wiwvi, merqani) mdidari narCenebi nela ixrwneba. kulturuli mcenareebis 
Camonacvenidan yvelaze swrafad ixrwneba pakrosani balaxebis narCenebi da 
nela – xorblovnebis Tiva.

5.3. niadagSi organuli narCenebis gardaqmnis procesi

niadagSi organuli narCenebis gardaqmna humusSi xdeba mikroorganizmebis, 
cxovelebis, haeris Jangbadis da wylis monawileobiT.

niadagSi moxvedrili an mis zedapirze arsebuli mwvane mcenareebis narCe-
nebi ixrwneba mikroorganizmebiT da gamoiyeneba maT mier rogorc energiis da 
sakvebi wyaro. gaxrwnis procesSi narCenebi kargavs anatomiur Senebas, xolo 
maTi Semdgeneli nivTiereba gardaiqmneba ufro moZrav da martiv naerTebad. 
naerTebis nawili mTlianad mineralizdeba mikroorganizmebiT da daSlis pro-
duqtebi aiTviseba mwvane mcenaris axali TaobiT. gaxrwnis produqtis nawili 
heterotrofuli mikroorganizmebiT gamoiyeneba meoradi cilebis, cximebis, 
naxSirwylebis da sxva nivTierebis sinTezisTvis. isini warmoqmnian mikroorga-
nizmebis axali Taobis plazmas. procesis dasasruls gaxrwnis Sualeduri pro-
duqtis garkveuli nawili gardaiqmneba specifikur rTul maRalmolekulur 
nivTierebad – humusovan mJavebad. es aris humifikaciis procesi, misi agentebia 
haeris Jangbadi, wyali, mikroorganizmebis fermentebi.

humusSi organuli narCenis gardaqmnaSi aqtiur monawileobas iReben mi-
kroskopuli da makroskopuli cxovelebi, romlebic niadagTan erTad axdenen 
organuli narCenebis, maTi gaxrwnis produqtebis da humifikaciis mTeli ma-
sis arevas, gadaamuSaveben maT da agdeben gamouyenebel nawils eqskrementebis 
saxiT niadagis sizrqeSi. gansakuTrebiT arsebiTia Wiayelebis mniSvneloba.
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amrigad, humusSi organuli narCenebis gardaqmna (humuswarmoqmna) warmoad-
gens sawyisi organuli narCenebis daSlis, mikrobuli plazmis meoradi forme-
bis sinTezis da maTi humufikaciis erTobliobas.

sxvadasxva naerTis gaxrwnis da mineralizaciis siswrafe gansxvavebulia. 
yvelaze intensiurad mineralizdeba xsnadi Saqrebi, saxamebeli; kargad ixrw-
neba cilebi, hemiceluloza da celuloza; gaxrwnis da daSlis mimarT yvelaze 
mdgradia lignini, fisebi da cvili.

nax. 5. humusovani nivTierebebis warmoqmnis ZiriTadi gzebi

anaerobuli pirobebi sagrZnoblad amuxruWebs gaxrwnis process.
organuli narCenebis gaxrwnisa da mineralizaciis paralelurad niadagSi 

mimdinareobs maTi humifikaciis procesebi, ris Sedegadac warmoiqmneba xrwni-
sadmi SedarebiT mdgradi humusovani nivTiereba.

humifikaciis procesi aris organul naerTebis gansakuTrebul jgufSi – hu-
musovan mJavebSi organuli narCenebis gaxrwnis maRalmolekuluri Sualedu-
ri produqtebis rTuli bio-fizikur-qimiur procesi. humifikaciis procesSi 
didi mniSvneloba aqvs neli bioqimiuri daJangvis reaqciebs, Sedegad warmoi-
qmneba maRalmolekuluri organuli mJavebis sistema. humifikacia xangrZlivi 
procesia, romlis dros ara kondensaciis xarjze, aramed axalwarmoqmnili 
huminis mJavebis yvelaze naklebad mdgradi makromolekulebis nawilobrivi 
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gaxleCis gziT xdeba huminis mJavebis molekulebis TandaTanobiTi aromatiza-
cia. axalwarmoqmnili huminis mJavebis molekuluri masa ufro maRalia, vidre 
niadagis huminis mJavebisa, xolo elementuri Sedgeniloba meryeobs im mcena-
reuli narCenebis qimiuri Sedgenilobis mixedviT, romlebic ganicdian humifi-
kacias. humusovani mJavebis Seqmnili sistema urTierTqmedebs mineralizaciis 
procesSi ganTavisuflebul mcenareuli narCenebis nacris elementebTan da 
niadagis mineralur nawilTan da warmoqmnis rig organul-mineralur naerTebs.

5.4. organuli narCenebis Sedgeniloba 

niadaguri humusis pirvelwyaros warmoadgens organuli narCenebi, isini xv-
deba niadagis zedapirze an mis zeda SreSi cocxali organizmebis kvdomisas. 
narCenebi SeiZleba iyos mcenareuli, cxoveluri an mikrobuli warmoSobis, e.i. 
warmoadgens organizmebis mkvdar sxeulebs an maT calkeul nawilebs (foTle-
bi, totebi, qerqi da sxv.). organul narCenebs Soris yvelaze didi raodeno-
brivi mniSvneloba aqvs mwvane, gansakuTrebiT umaRlesi mcenareebis narCenebs. 
amasTan, unda gvaxsovdes, rom cxovelebis da heterotrofuli mikroorganiz-
mebis sxeulebi iqmneba imave mwvane mcenareebis narCenebis xarjze.

organuli narCenis elementur SemadgenlobaSi mniSvnelovani adgili eku-
Tvnis oTx elements: naxSirbads, Jangbads, wyalbads da azots, swored maTdgan 
Sedgeba mravali organuli naerTi. am naerTebidan agebulia mcenaris da cxo-
velis organo an misi nawili: ujredis kedlebi, ujredis plazma, sxvadasxva 
damcavi warmonaqmni (kutikula, qerqi), meqanikuri elementebi da a.S.

mcenaris da cxovelis umniSvnelovanes organul naerTs warmoadgens nax-
Sirwylebi, lignini, azotovani nivTierebebi, cximebi da cvili, fisebi, mTrimla-
vi nivTierebebi da safari qsovilis nivTierebebi. organuli naerTebis garda, 
mcenaris da cxovelis sxeulis SemadgenlobaSi Sedis nacris nivTiereba.

naxSirwylebis jgufs miekuTvneba mcenareul samyaroSi farTod gavrcele-
buli naerTebi. naxSirwylebi iyofa sam jgufad: monosaqaridebi, disaqaridebi 
da polisaqaridebi. maTgan mcenareul narCenebSi yvelaze didi raodenobiTaa 
mxolod polisaqaridebi, romelTa Soris yvelaze gavrcelebulia u j r e - 
d i s i   anu  c e l u l o z a (C6H10O3). ujredisi ZiriTadad Sedis ujredis 
kedlebis SemadgenlobaSi da didi raodenobiTaa mcenareul narCenSi. wiwviani 
da foTlovani saxeobebis merqanSi ujredisis Semcveloba Seadgens 50-60%-s, 
foTlebSi, wiwvsa da balaxovani mcenareebis narCenebSi – 20-40%-s, xavsebSi – 10-
15%-s. wyalSi ujredisi ar ixsneba.

lignins miekuTvneba erTmaneTisgan mcired gansxvavebuli Taviseburi qimiu-
ri Sedgenilobis maRalmolekuluri naerTebis jgufi. elementuri Sedgenilo-
biT lignini gansxvavdeba ujredisisgan naxSirbadis ufro maRali da Jangbadis 
ufro dabali SemcvelobiT. lignini Sedis ujredis kedlebis SemadgenlobaSi 
maTi gamJRenTavi nivTierebis saxiT. mcenareul narCenebSi misi Semcveloba 
SeiZleba aRwevdes 30-40%-s.

azotiani nivTierebebis umetesoba warmodgenilia cilebiT an proteine-
biT. cilebi Seadgenen ujredis protoplazmis da misi birTvis umTavres nawi-
ls. misi Semcveloba mcenaris sxvadasxva organoSi mkveTrad gansxvavebulia.
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cximebis Semcveloba mcenareul narCenebSi mcirea, radgan isini umTavresad 
warmoqmnis samarago nivTierebebs Teslebsa da nayofebSi. cximebis ufro maRa-
li Semcveloba aRiniSneba umdables organizmebSi – wyalmcenareebSi, sokoebsa 
da baqteriebSi. cximebs uaxlovdeba sxvadasxva cvili, romelic asrulebs dam-
cavi nivTierebis funqcias.

fisebs aqvs sxvadasxva qimiuri Sedgeniloba. wiwviani xeebis dazianebisas 
gamoyofili nivTiereba warmoadgens fisebis eTerovan xsnars – terpenebs.

mTrimlavi nivTierebebi warmoadgns naerTebis sakmaod mravalricxovan 
jgufs. isini kargad ixsnebian wyalSi, advilad iJangebian, cilebTan iZlevian 
uxsnad da lpobisadmi gamZle naerTebs. mTrimlavi nivTiereba TiTqmis yvela 
mcenareSia, Tumca umdables da erTlebnian balaxa mcenareebSi aRiniSneba mci-
re raodenobiT.

safari qsovilis (qerqi, sporebis da yvavilis mtveri da sxv.) Semadgenlo-
baSi Sedis suberini, kutini, sporapilenini. maT saerTo Tvisebas warmoadgens 
didi mdgradoba rogorc qimiuri reagentebis, ise mikroorganizmebis zemoqm-
debis mimarT. Sedegad, es naerTebi da maTgan Semdgari mcenareuli narCenebi 
kargad inaxeba. gansakuTrebiT saintereso da mniSvnelovania yvavilis mtvris 
SenarCuneba torfnarebSi da meoTxeul nafenebSi, rac saSualebas gvaZlevs, 
aRvadginoT Zveli floris suraTi.

nacrovani nivTiereba rCeba mcenareuli narCenis dawvis Semdeg. nacris Sem-
cveloba mcenareul narCenebSi icvleba mcenaris saxeobis, misi asakis, niadagis 
Tvisebis da a.S. da saSualod SeiZleba miviRoT 5% mcenareuli narCenebis mSra-
li nivTierebis wonidan. nacris yvelaze dabali Semcveloba (1-2%) aRiniSneba xis 
merqansa da xavsSi. xis foTolisa da qerqis nacris Semcveloba 4-6%-ia, xolo 
balaxovan mcenareSi – 10-12% da zogjer – 15%. nacris raodenoba izrdeba nia-
dagSi SesaTvisebeli nivTierebis Semcvelobis zrdasTan erTad. nacris ZiriTad 
masas Seadgens kalciumi, magniumi, kaliumi, natriumi, siliciumi, fosfori, go-
girdi, rkina, alumini, manganumi, qlori. mcire raodenobiT gxvdeba iodi, Tu-
Tia, bori, ftori da sxv., romlebic gaerTianebulia mikroelementebis jgufSi. 
zogierT maTgans didi mniSvneloba aqvs mcenarisa da cxovelisTvis, magaliTad, 
iods. zemoT CamoTvlili TerTmeti yvelaze gavrcelebuli nacris elementidan 
mcenaris nacris SemadgenlobaSi gansakuTrebiT didi raodenobiT SeiZleba Se-
diodes kalciumi, kaliumi da siliciumi. amasTan, merqniani mcenareebis nacarSi, 
Cveulebriv, pirvel adgilzea kalciumi, xolo balaxovani mcenareebis nacarSi – 
kaliumi. mcenareuli narCenebis nacrovani elementebi Sedis sxvadasxva naerTis 
SemadgenlobaSi. magaliTad, kaliumi Sedis protoplazmis, kalciumi – qlorofi-
lis, fosfori da gogirdi – cilebis SemadgenlobaSi da a.S.

5.5. niadagwarmoqmnis pirobebis gavlena humuswarmoqmnis 
xasiaTsa da siswrafeze
sxvadasxva bunebriv pirobebSi humuswarmoqmnis (organuli narCenebis 

gaxrwna da humifikacia) xasiaTi da siswrafe gansxvavebulia da damokidebulia 
niadagwarmoqmnis urTierTdakavSirebul faqtorebze. maT Soris umTavresia 
niadagebis wylovan-haerovani da Tburi reJimi, mcenareuli narCenebis Sed-
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geniloba da dagrovebis xasiaTi, mikroorganizmebis saxeobrivi Sedgeniloba 
da cxovelmoqmedebis intensivoba, niadagis meqanikuri Sedgeniloba da fizi-
kur-qimiuri Tvisebebi.

wylovan-haerovani reJimis mixedviT humuswarmoqmna mimdinareobs aerobul 
da anaerobul pirobebSi. aerobul pirobebSi tenis sakmarisi raodenobis (sru-
li tentevadobis 60-80%) da agreTve xelsayreli temperaturis (25-300C) dros 
xdeba organuli narCenebis intensiuri gaxrwna. amave pirobebSi intensiurad 
mimdinareobs rogorc gaxrwnis gardamavali produqtebis, ise humusovani ni-
vTierebebis mineralizacia. niadagSi humusis mcire, xolo mcenaris nacris da 
azotiani sakvebi elementebi sakmao raodenobiT grovdeba (magaliTad, ruxi-ya-
visferi da mdelos-ruxi-yavisferi niadagebi).

tenis mudmivi da mkveTri ukmarisobis dros niadagSi mcire raodenobiT 
grovdeba mcenareuli narCenebi, gaxrwnis da humifikaciis procesebi nelde-
ba da humusi mcire raodenobiT grovdeba. tenis mudmivi siWarbis da dabali 
temperaturebis dros humuswarmoqmnis procesebi neldeba. Warbi datenianebi-
sas organuli narCenebi ixrwneba anaerobuli baqteriebiT. xrwnis produqtebis 
gardamavali produqtebis SemadgenlobaSi warmoiqmneba dabalmolekuluri or-
ganuli mJavebi da aRdgenili airovani produqtebi (CH4, H2), romlebic Trgu-
navs mikroorganizmebis cxovelqmedebas. rxwnis procesi TandaTanobiT qreba, 
humifikacia sustad mimdinareobs da organuli narCenebi gardaiqmneba torfad.

humusis dagrovebisTvis yvelaze xelsayrelia niadagSi optimaluri hidro-
Termuli da wylovan-haerovani reJimebis Sexameba, niadagis garkveuli perio-
duli daSroba. am pirobebSi xdeba organuli narCenebis TandaTanobiTi gaxrw-
na, maTi sakmaod energiuli humifikacia da warmoqmnili humusovani nivTiere-
bebis niadagis mineraluri nawiliT damagreba. aseTi reJimi damaxasiaTebelia 
Savi niadagisTvis.

humuswarmoqmnis mimarTulebasa da siswrafeze did gavlenas axdens xrwnadi 
narCenebis qimiuri Sedgeniloba da maTi niadagSi dagrovebis xasiaTi. balaxo-
vani mcenareulobis narCenebi, gansakuTrebiT parkosani mcenareebisa, ixrwneba 
niadagSi fuZeebis didi raodenobis arsebobis pirobebSi. aseT pirobebSi xdeba 
warmoqmnili humusiT niadagis mineraluri nawilis Tanabari gaJRenTva. mcena-
reuli narCenebi, romlebic gaRaribebulia cilebiT da nacris elementebiT da 
gamdidrebulia ligniniT, cviliT da fisebiT, rogorc wesi, grovdeba niadagis 
zedapirze Camonacvenis saxiT. mkvdari safaris gaxwnisas warmoiqmneba organu-
li mJavebis didi raodenoba, romelTa neitralizacia gaZnelebulia fuZeebis 
intensiuri gamotutvis Sedegad. mJave reaqcia Trgunavs humifikaciis ganvi-
Tarebas da formirdeba humusi, romelic didi raodenobiT Seicavs naxevrad 
gaxrwnil narCenebs.

humuswarmoqmnaze did gavlenas axdens agreTve niadaguri mikroorganiz-
mebis saxeobrivi Semadgenloba da maTi cxovelmoqmedebis intesivoba. maRal-
mTianeTis niadagebi xasiaTdebian mikroorganizmebis mcire SemcvelobiT da 
dabali cxovelmoqmedebiT. dabal simaRleebze mikroorganizmebis raodenoba 
sakmaod didia, saxeobrivi Semadgenloba nairferovania da cxovelmoqmedeba 
sakmaod maRalia.

niadagis qimiuri da mineralogiuri Sedgeniloba gansazRvravs mikroorga-
nizmebisTvis saWiro sakvebi nivTierebis raodenobas, ares reaqcias, romelSic 
mimdinareobs humusis warmoqmnis procesi da niadagSi humusovani nivTierebis 
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dakavebis pirobebs. maT SekavebaSi gansakuTrebiT did rols asrulebs kal-
ciumi, radgan am elementiT maZRar niadags aqvs neitraluri reaqcia, romelic 
xelsayrelia mikroorganizmebis ganviTarebisTvis.

5.6. humusis Sedgeniloba

humusi aris organuli naerTebis rTuli dinamikuri kompleqsi, romelic 
warmoiqmneba organuli narCenebis daSlis da humifikaciis Sedegad. niadagebSi 
humusis Semcveloba ganisazRvreba niadagwarmoqmnis procesis pirobebiT da 
xasiaTiT; zeda horizontebSi meryeobs 1-2%-dan 12-15%-mde, siRrmiT – mkve-
Trad an TandaTanobiT mcirdeba. torfian horizontebSi (kolxeTis dablobi) 
da tyis mkvdar safarSi organuli nivTierebis saerTo raodenoba SeiZleba 
aRwevdes  ramdenime aTeul procents, aseT dros warmoiqmneba ara humusi, ara-
med torfis an mkvdari safaris naxevrad daSlili mcenareuli narCenebis masa. 
sxvadasxva niadagisTvis zeda 10sm-ian SreSi humusis Semcveloba gansxvavebu-
lia: mTa-mdelos niadagebisTvis 195t/ha, yomralisTvis – 170, yavisferisTvis 
– 120, ruxi-yavisferisTvis – 65, wiTelmiwisTvis – 155t/ha. 

niadagSi humusis raodenoba da Sedgeniloba dinamiuria, radgan mudmivad 
xdeba gamdidreba organuli narCenebiT, xrwnis da humifikaciis procesebis 
Sedegad.

humusi, torfi da mkvdari safari Seicavs naerTebis or jgufs: 1) organuli 
narCenebis arahumusovani nivTiereba da maTi xrwnis Sualeduri produqtebi; 
b) humusovani nivTiereba.

humusSi arahumusovani nivTiereba Cveulebriv ar aRemateba 10-15%-s. naer-
Tebis es jgufi warmodgenilia cilebiT, naxSirwylebiT, ligniniT, lipidebiT, 
fisebiT, mTrimlavi nivTierebebiT da nawilobrivi gaxrwnis sxvadasxva pro-
duqtiT.

humusovani nivTiereba warmoadgens cikluri Senebis da mJavuri bunebis 
maRalmolekuluri azotSemcveli organuli naerTebis sistemas, romelic ga-
napirobebs urTierTqmedebas niadagis mineralur nawilTan da masSi myari da-
magrebis SesaZleblobas. humusovani nivTierebis sistemis damaxasiaTebeli Ta-
viseburebaa misi heterogenuroba, e.i. humifikaciis sxvadasxva stadiaze myofi 
komponentebis arseboba. heterogenurobis Sedegia rigi Tvisebis cvalebadoba 
da sistemis gancalkevebis SesaZlebloba rig fraqciad, Senebis SedarebiT erT-
gvarovani tipiT. es fraqciebi gasxvavdebian qimiuri SedgenilobiT, nawilake-
bis zomiT, Zvradobis xarisxiT da mniSvnelobiT niadagwarmoqmnaSi. arCeven 
humusovani mJavebis or ZiriTad jgufs: muqSeferil h u m i n i s   m J a v e b i s 
jgufs, romelic grovdeba Tavis warmoqmnis adgilze da f u l v o m J a v e b i s 
jgufs, romelic aris yviTeli an mura Seferilobis, ufro moZravia da SedarebiT 
advilad gadaadgildeba niadagis profilSi. amis garda, gamoiyofa h u m i n e b i 
 – huminis mJavebis da fulvomJavebis kompleqsi, romelic myarad ukavSirdeba 
niadagis mineralur nawils da ar gamoiyofa humusovani mJavebis eqstragire-
bis Cveulebrivi xerxiT.

h u m i n i s   m J a v e b i – cikluri Senebis maRalmolekuluri azotSemc-
veli organuli mJavebia. kargad ixsneba tuteebis, natriumis pirofosfatis, 
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mJaunmJava natriumis, natriumis ftoris da amiakis sust xsnarebSi xsnadi ma-
rilebis – h u m a t e b i s – warmoqmniT. huminis mJavebi Zalin sustad ixsneba 
wyalSi da ar ixsneba mineralur mJavebSi. huminis mJavebi Sedgeba naxSirbadis, 
wyalbadis, Jangbadis da azotisgan. maTi elementaruli Sedgeniloba meryeobs 
SedarebiT viwro sazRvrebSi: C52%-dan 62%-mde, H2,8-dan 5,8-mde, O31-dan 39-
mde, N1,7-dan 5%-mde. huminis mJavebSi am elementebis Semcveloba damokidebu-
lia niadagis tipze, gaxrwnili narCenebis qimiur Sedgenilobaze, humifikaciis 
pirobebze. yvelaze metad huminis mJavebi aRiniSneba Sav, mTa-mdelos, mTa-mde-
los Savmiwisebr niadagebsa da SavmiwebSi.

f u l v o m J a v e b i – maRalmolekuluri azotSemcveli organuli 
mJavebia. ixsneba wyalSi, mJavebSi, tuteebis sust xsnarSi, natriumis piro-
fosfatSi da amiakis wylis xsnarSi xsnadi marilebis – f u l v a t e b i s 
 – warmoqmniT. is ixsneba bevr organul gamxsnelSi. niadagidan gamoyofil 
fulvomJavebis preparatebs aqvs Ria mura Seferiloba, xolo maTi sxvadasx-
va koncentraciis xsnarebi Calisfer-yviTlidan narinjisferamde icvleba. 
fulvomJavebis SemadgenlobaSia naxSirbadi, wyalbadi, Jangbadi da azoti. 
huminis mJavebTan SedarebiT fulvomJavebi naklebi raodenobiT Seicavs 
naxSirbads da ufro met – Jangbads. elementuri Semadgenloba meryeobs 
Semdeg sazRvrebSi: C40%-dan 52%-mde, H4-dan 6-mde, O42-dan 52-mde, N2-dan  
6%-mde. fulvomJavebi, Zlieri reaqciis da wyalSi kargi xsnadobis gamo, 
energiulad Slis niadagis mineralur nawils. fulvomJavebis damSleli ze-
moqmedeba mineralebze damokidebulia agreTve huminis mJavebis raodeno-
baze; rac ufro naklebia masSi huminis mJava, miT ufro Zlieria fulvomJa-
vebis zemoqmedeba.

niadagSi warmoqmnili humusovani mJavebi energiulad urTierTqmedebs mis 
mineralur nawilTan, warmoqmnis organul-mineralur naerTebs. am procesebSi 
monawile yvelaze arsebiTi komponentia niadagis amoniumis, tute da tutemi-
waTa liTonebis kaTionebi, isini imyofeba niadagur xsnarSi gacvliT mdgoma-
reobaSi; arasilikaturi formis naxevarJangeulebi, romlebic qmnis afskebs 
mineraluri nawilakebis zedapirze; Tixis mineralebi. humatebi huminis mJave-
bis marilebia, xolo fulvatebi – fulvomJavebis marilebi. humatebsa da ful-
vatebs gansxvavebuli Tvisebebi aqvs, rac ganapirobebs maT gansxvavebul rols 
niadagwarmoqmnaSi.

niadagSi humusovani nivTiereba warmodgenilia huminis mJavebiT, fulvom-
JavebiT da maTi marilebiT (humatebi, fulvatebi, alumo- da rkinahumusovani 
marilebi). jgufur SemadgenlobaSi igulisxmeba huminis mJavebis, fulvomJa-
vebis da humusis arahidrolizebadi narCenis jamuri raodenoba. humusis jgu-
furi Semadgenlobis yvelaze arsebiTi maCvenebelia huminis mJavebis Sefarde-
ba fulvomJavebTan, romelic meryeobs 0-3-0,6-dan 1-3-mde. huminis mJavebis Se-
fardebiT fulvomJavebTan arCeven humusovani nivTierebebis fulvatur (<0,6), 
humatur-fulvatur (0,6-0,8), fulvatur-humatur (0,8-1,2) da humatur (>1,2) 
tipebs. yvelaze xelsayrelia humusovani nivTierebis fulvatur-humaturi da 
humaturi tipi, radgan aseT niadagSi yvelaze mcire raodenobiTaa Tavisufali 
fulvomJava.
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5.7. agronomiuli mniSvneloba

niadagis organuli nawili Seadgens niadagis saerTo masis umniSvnelo nawi-
ls, magram warmoadgens niadagis erT-erT yvelaze mniSvnelovan da damaxasia-
Tebel komponents. organuli nivTierebis wyalobiT niadagSi saxldebian mra-
valricxovani mikroorganizmebi da niadaguri cxovelebi, romelTanac dakav-
Sirebulia urTulesi da nairgvari bioqimiuri procesebi. niadagis cocxali 
nivTiereba ganapirobebs nivTierebebis da energiis im biologiur wrebrunvas, 
romlis wyalobiT SesaZlebelia xmeleTze sicocxlis arseboba.

humusi did rols asrulebs niadagwarmoqmnaSi. humusovani nivTiereba da 
organuli narCenebis xrwnis Sualeduri produqtebi aqtiurad monawileoben 
niadagwarmoqmnis ukve pirvel etapze – mineralebis biologiur gamofitvasa 
da dedamiwis zedapirze gamosuli qanebis daSlaSi. rogorc ukve aRvniSneT, 
yvelaze energiulad mineralebi iSleba fulvomJavebis zemoqmedebiT, radgan 
maTi wylis xsnarebs gaaCnia Zlier mJave reaqcia. aranakleb intensiurad iSle-
ba mineralebi organuli narCenebis (organuli mJavebi, fenolebi, aminomJavebi 
da a.S.) gaxrwnis rigi dabalmolekuluri produqtis zegavleniT. amasTan, mine-
ralebidan gamoiyofa organizmisTvis aucilebeli sakvebi elementi.

didia humusis mniSvneloba niadagis profilis formirebaSi. monawileobis 
xasiaTi ki ganpirobebulia humusovani nivTierebis SedgenilobiT. niadagSi, 
sadac didi raodenobiT warmoiqmneba huminis mJava, formirdeba kargad ga-
moxatuli humusovani horizonti (50sm-mde) kaTionebis STanTqmis maRali teva-
dobiT. Tu niadagi mdidaria kalciumiT, huminis mJavebi warmoqmnian kalciu-
mis humatebs, romlebic monawileoben wyalgamZle da forovani marcvlova-
ni struqturis SeqmnaSi. niadagebi gamoirCeva xelsayreli wylovan-haerovani 
TvisebebiT da kargi sakvebi reJimiT. huminis mJavebis Sefardeba fulvomJa-
vebTan yovelTvis 1-ze metia (Savi niadagebi, Savmiwebi). mudmivad an droe-
biT Warbad datenianebuli niadagebis humusis SemadgenlobaSi fulvomJavebis 
siWarbis gamo, niadagi advilad Raribdeba kalciumiT, magniumiT, kaliumiT 
da sxva fuZeebiT, radgan fulvomJavebi maTTan warmoqmnis xsnad marilebs, 
romlebic gadaadgildeba profilSi CaJonil wyalTan erTad. niadagis reaq-
cia xdeba mJave, iwyeba silikatebis da alumosilikatebis (rogorc pirveladi, 
ise meoradi – Tixis mineralebis) daSla. niadagSi huminis mJavebis Sefardeba 
fulvomJavebTan 1-ze naklebia (magaliTad, yviTelmiwa-eweri, yviTelmiwa-ewer-
lebiani niadagi, wiTelmiwa, yviTelmiwa).

humusSi grovdeba da didi xnis manZilze Seinaxeba mcenareebis da mikroor-
ganizmebis sakvebi ZiriTadi elementebi. es elementebi TandaTanobiTi mine-
ralizaciis dros gadadis mineralur formebSi da gamoiyeneba mcenaris mier. 
humusis da organuli narCenis gaxrwnisas didi raodenobiT warmoiqmneba nax-
SirorJangi, romelic xvdeba niadagis zeda SreSi da warmoadgens mcenaris 
naxSirbadis sakvebi wyaros. niadagis genezissa da nayofierebis ganviTarebaSi 
didi roli ekuTvnis ara marto humusovan nivTierebebs, aramed gauxrwnel or-
ganul narCenebs da Sualedur dabalmolekulur organul naerTebs. organu-
li narCenebi Seicavs sakvebi elementebis (azoti, fosfori, gogirdi, kaliumi, 
kalciumi, magniumi, mikroelementebi) mniSvnelovan raodenobas, romlebic Ta-
visufldeba mineralizaciis dros, gamoiyeneba mcenareebiT da mikroorganiz-
mebiT. organuli narCenebi mcenarisTvis naxSirorJangis wyaroa. maTi gaxrwnis 
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da sruli mineralizaciis procesSi warmoiqmneba CO2 -is sakmaod didi raode-
noba, rac aucilebelia mwvane mcenaris fotosinTezisTvis. aRsaniSnavia, rom 
organuli narCenebis gaxrwnis dabalmolekuluri produqtebi intensiurad 
Slis mineralebs, amoiRebs sakveb elementebs, mineralebis daSlis produqteb-
Tan erTad warmoqmnis didi raodenobiT moZrav organul-mineralur naerTebs, 
isini gadaadgildebian niadagis sizrqeSi da monawileoben niadagis profilis 
formirebaSi.

sakmaod didia dedamiwis qerqSi niadagis organuli nivTierebebis biogeo-
qimiuri mniSvneloba. cnobilia, rom Fe da Al didi nawili, mikroelementebi da 
iSviaTi elementebi koncentrirdeba da migrirebs dedamiwis qerqSi rTuli 
organul-mineraluri naerTebis formiT. humusis, torfis, naxSirebis namarxi 
formebis akumulacia iwvevs uranis, germanis, vanadiumis, molibdenis, spilen-
Zis, manganumis, kobaltis, nikelis da mravali sxva elementis koncentracias. 

niadagSi humusis Semcvelobis zrdasTan erTad izrdeba sasoflo-sameur-
neo kulturebis mosavlianoba. organuli sasuqebic nedli humusovani nivTie-
rebebis dagrovebiT, xels uwyoben sasoflo-sameurneo kulturebis mosavlia-
nobis stabilur zrdas. 
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niadagis da niadagwarmomqmneli qanis
qimiuri Sedgeniloba

6.1. zogadi cneba

mcenaris normaluri zrdisa da ganviTarebisTvis aucilebelia sinaTle, 
siTbo, wyali, haeri da sakvebi nivTiereba. mcenaris sicocxlis yvela es piroba 
TanabarmniSvnelovania da Seucvlelia. niadagSi mcenaris sakvebi elementebi 
imyofeba mineralebSi, niadagis myari fazis organul da organul-mineralur 
naerTebSi, niadagur xsnarSi (ZiriTadad ionuri formiT) da niadagis airovan 
fazaSi. sakvebi elementebis STanTqmis Sedegad mcenare iviTarebs fesvTa da 
miwiszeda masas, romelic adamianis mier gamoiyeneba rogorc sakvebi produq-
ti, cxovelisTvis sakvebi an nedleuli mrewvelobisTvis (kartofilis tuberi, 
marcvali, seli da a.S.).

niadagSi d. mendeleevis perioduli sistemis praqtikulad yvela elementia, 
magram mcenaris sakvebiTvis yvelaze metad saWiroa 19 elementi: C, H, O, N, P, S, 
K, Ca, Mg, Fe, Mn, Cu, Zn, Mo, B, Cl, Na, Si, Co. aqedan 16 elementi, garda C, H, O, mie-
kuTvneba mineralurs. naxSirbadi, wyalbadi da Jangbadi xvdeba mcenareSi CO2-
is, 02-is da H20-is saxiT da cnobilia organogenuri elementebis saxelwodebiT, 
radgan ZiriTadad maTgan Sedgeba mcenare. naxSirbadi saSualod mcenaris qso-
vilis mSrali masis 45%-s, Jangbadi – 42%-s, wyalbadi – 6,5%-s, azoti – 1,5%-s 
Seadgens. maTi jami Seadgens 95%-s. danarCeni  5% modis nacris elementebze 
(nacarSi siWarbis gamo): P, S, K, Ca, Mg, Fe, Si, Na da sxv.

liTosferoSi da niadagSi calkeuli qimiuri elementebis Semcveloba mkve-
Trad gansxvavebulia (cxr. 5).

liTosferos TiTqmis naxevari Sedgeba Jangbadisgan (47,2%), meoTxedze 
meti siliciumisgan (27,6%); Semdeg modis alumini (8,8%), rkina (5,1%), kalciu-
mi, natriumi, kaliumi, magniumi (2-3% TiToeuli). dasaxelebuli rva elementi 
Seadgens liTosferos saerTo masis 99%-ze mets. mcenaris sakvebiTvis iseTi 
mniSvnelovani elementebi, rogorebicaa naxSirbadi, azoti, gogirdi, fosfori, 
ikavebs procentis aTeul da aseul procents. dedamiwis qerqSi ufro mcire 
raodenobiTaa mikroelementebi.
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cxr. 5. qimiuri elementebis Semcveloba liTosferosa da niadagSi

elementi qani niadagi elementi qani niadagi

0 47,2 49,0 Mg 2,10 0,63

Si 27,6 33,0 C 0,10 2,00

Al 8,8 7,13 S 0,09 0,085

Fe 5,1 3,80 P 0,08 0,08

Ca 3,6 1,37 Cl 0,045 0,01

Na 2,64 0,63 Mn 0,09 0,085

K 2,60 1,36 N 0,01 0,10

imis gaTvaliswinebiT, rom niadagis mineraluri nawili mniSvnelovnadaa 
ganpirobebuli liTosferos qanebis qimiuri SedgenilobiT, aRiniSneba msga-
vseba niadagsa da liTosferos Soris calkeuli qimiuri elementis fardobi-
Ti Semcvelobis mxriv. rogorc liTosferoSi, ise niadagSi pirvel adgilzea 
Jangbadi, meoreze – siliciumi, Semdeg alumini, rkina da a.S. magram niadagSi 
liTosferosTan SedarebiT 20-jer metia naxSirbadi da 10-jer meti azoti. 
niadagSi am elementebis dagroveba ukavSirdeba organizmebis cxovelqmede-
bas, romlebSic cocxal nivTierebaze modis naxSirbadis 18%, azotis 0,3%. 
niadagSi liTosferosTan SedarebiT metia Jangbadi, wyalbadi (rogorc wylis 
elementi), siliciumi da naklebia alumini, rkina, kalciumi, magniumi, natriu-
mi, kaliumi da sxva elementebi, rac gamofitvis da niadagwarmoqmnis procesis 
Sedegia. qanebis gamofitvis, maTi produqtis gadaleqvis procesi iwvevs sxva-
dasxva qimiuri Sedgenilobis fxvieri qanis warmoqmnas, romelic faravs xmele-
Tis udides nawils da warmoadgens umTavres niadagwarmomqmnel qans. qanebis 
zeda horizontebSi formirdeba niadagi.

fxvieri qanis qimiuri Sedgeniloba ganpirobebulia rogorc pirveladi 
qanis gamofitvis produqtebis qimiuri SedgenilobiT, ise im cvlilebebiT, 
romlebic ukavSirdeba daleqvisas gamofitvis produqtebis cvalebadobas. 
amasTan, calkeuli qimiuri elementis an Jangeulis procentuli Semcveloba 
SeiZleba gamowveuli iyos yoveli TiToeulis absoluturi raodenobis Sec-
vliT sxva elementis Semcirebis an gazrdis xarjze.

qviSian qanSi kaJmiwis Semcveloba 90%-ze metia, Tixnar da TixaSi – 50-70%-mdea, 
xolo Al203, Fe203 da sxva Jangeulebis Semcveloba izrdeba. kaJmiwis Semcireba 
da naxevarJangeulebis dagroveba kargad Cans niadagis da qanis leqis fraqciis 
molekuluri SefardebiT: Si02:Al203 an Si02:R203.

gamofitvis produqtSi yvelaze moZravia martivi marilebi; rac ufro daba-
lia maTi ionebis valentoba, miT metia maTi xsnadoba. Sesabamisad, fxvier qanSi 
da niadagSi saSualod fuZeebi naklebi raodenobiTaa, vidre liTosferoSi. 
teniani klimatis pirobebSi fxvieri qanebi gaRaribebulia fuZeebiT, xolo 
mSralSi xdeba maTi dagroveba.

tutemiwaTa da tute  liTonebis fuZeebis Semcvelobis mixedviT niadagwar-
momqmneli qanebi iyofian damlaSebul, karbonatul da gamotutul qanebad. 
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gamotutul qanSi kalciumis, magniumis, natriumis, kaliumis Jangeulis Semcve-
loba ar aRemateba 1-3%-s. karbonatuli qanebi Seicavs kalciumis karbonatebis 
(CaCO3) mniSvnelovan raodenobas. damlaSebul qanebSi, kalciumis karbonateb-
Tan erTad, bevria kalciumis, magniumis da natriumis sulfati da qloridi.

niadagwarmomqmneli qanis qimiuri Sedgeniloba asaxavs mis meqanikur da mi-
neralogiur Sedgenilobas. kvarciT mdidari qviSa qanebi ZiriTadad Sedgeba 
kaJmiwisgan. rac ufro mZimea qanis meqanikuri Sedgeniloba, miT metia masSi 
maRaldispersiuli meoradi minerali. maSasadame, naklebia kaJmiwa, metia alu-
minis, rkinis Jangeulebi, qimiurad bmuli wyali. sialituri tipis qanSi agre-
Tve metia kaliumis da magniumis Jangeulebi. niadagSi memkvidreobiT gadadis 
niadagwarmoqmnis qanis sawyisi masalis geoqimiuri niSnebi: qanis Sedgeniloba 
gavlenas axdens niadagis nivTier Semcvelobaze. karbonatul qanze ganviTa-
rebuli niadagebi didi raodenobiT Seicavs karbonatebs; niadagwarmomqmneli 
qanis damlaSeba niadagis damlaSebis wyaroa da a.S. niadagwarmoqmnis procesSi 
dedaqanebi icvleba. niadagwarmoqmnis tipis da niadagis profilis mixedviT 
icvleba sxvadasxva qimiuri elementis Semcveloba. niadagis yoveli tipi iZens 
damaxasiaTebel diferenciacias horizontebis mixedviT garkveuli qimiuri Se-
dgenilobiT. 

niadagwarmoqmnis qanTan SedarebiT, yviTelmiwa-eweri niadagebis zeda hori-
zontebi gamdidrebulia kaJmiwiT da naklebi raodenobiT Seicavs aluminis da 
rkinis Jangeulebs. Savi, yomrali da yavisferi niadagebisTvis umetesi Jangeu-
lebis Semcveloba TiTqmis ucvleli rCeba. yvela niadagisTvis, qanisgan gasx-
vavebiT, damaxasiaTebelia zeda horizontSi organuli nivTierebis dagroveba. 
mas ukavSirdeba biologiurad mniSvnelovani elementebis -naxSirbadis, azotis 
da agreTve fosforis, gogirdis, kalciumis akumulacia. qanis cvlilebebis 
xasiaTi da masStabi ganpirobebulia niadagwarmomqmneli faqtorebiT. niada-
gebis qimiuri Sedgeniloba mudmivad icvleba gamofitvis da niadagwarmoqmnis 
procesebis Sesabamisad.

niadagSi qimiuri elementi imyofeba sxvadasxva naerTis saxiT.
Jangbadi. Sedis niadagis umravles pirvelad da meorad mineralSi, war-

moadgens organuli nivTierebis erT-erT ZiriTad elements.
siliciumi. niadagSi siliciumis yvelaze gavrcelebuli naerTia kvarci – 

Si02. WeSmaritad xsnadi da koloiduri kaJmiwa, fuZeebTan da JangeulebTan ur-
TierTqmedebisas, warmoqmnis meorad silikatebs.

alumini. imyofeba niadagSi pirveladi da meoradi mineralebis Semadgenlo-
baSi organul-mineraluri kompleqsebis formiT da STanTqmul mdgomareobaSi 
(mJave niadagebSi). aluminis Semcveli pirveladi da meoradi mineralebis daS-
lisas Tavisufldeba misi hidroJangi, romlis umetesi nawili gamofitvisas 
rCeba adgilze (rogorc sustad moZravi) da mxolod nawilobriv gadadis xs-
narSi zolis saxiT. mJave areSi (pH<5) aluminis hidroJangi xdeba ufro moZravi 
da alumini Cndeba niadagur xsnarSi Al(0H)2

+, Al(0H)2+ ionebis saxiT, rac uaryofi-
Tad moqmedebs mcenaris zrdaze. aluminis wyalxsnadi da koloiduri hidro-
Jangi, organul mJavebTan urTierTqmedebisas, warmoqmnis moZrav kompleqsur 
naerTebs, romlebic gadaadgildebian niadagis profilSi.

rkina. mcenarisTvis saWiro elementia. rkinis gareSe qlorofili ar war-
moiqmneba. niadagSi rkina gvxvdeba pirveladi da meoradi mineralebis – sili-
katebis SemadgenlobaSi, hidroJangebis da Jangebis, martivi marilebis saxiT, 
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STanTqmul mdgomareobaSi da organul-mineraluri koloidebis Semadgenlo-
baSi. rkinis marilebis maRali xsnadoba Trgunavs mcenares. neitralur da 
tute niadagebSi mkafiod gamoxatuli daJangviTi procesebis Sedegad mcenares 
SeiZleba gauCndes rkinis ukmarisoba, rac garegnulad mRavndeba qlorozis 
saxiT. rkinis hidroJangs, aluminis hidroJangis msgavsad, SeuZlia warmoqmnas 
organul mJavebTan kompleqsuri naerTebis moZravi formebi, romlebsac aqvT 
profilis mixedviT gadaadgilebis unari.

azoti. Sedis yvela cilovani naerTis SemadgenlobaSi, cocxali ujredis 
qlorofilis, nukleinis mJavis, fosfatidebis da sxva mraval organul niv-
TierebaSi. niadaguri azotis ZiriTadi masa organul nivTierebaSia. azotis 
raodenoba pirdapir ukavSirdeba niadagSi organuli nivTierebis Semcvelobas, 
pirvel rigSi, humuss.  azoti niadagebis umravlesobaSi Seadgens humusis 1/12-
1/20. niadagSi azotis dagroveba ganpirobebulia atmosferodan biologiuri 
akumulaciiT. niadagwarmomqmnel qanSi azotis Semcveloba Zalian dabalia. 
mcenare didi raodenobiT moixmars azots. mcenareSi niadagidan miRebuli sak-
vebi elementebidan azoti ikavebs pirvel adgils. azotisadmi mcenaris maRali 
moTxovnilebidan gamomdinare saWiroa niadagSi misi maragis Sevsebas.

fosfori. Sedis bevri mravali organuli naerTis SemadgenlobaSi, romlis 
gareSe SeuZlebelia organizmebis cxovelqmedeba. niadagSi fosfori imyofeba 
organul da mineral naerTebSi.

gogirdi. Sedis cilovani nivTierebis, eTerzeTis SemadgenlobaSi. mcenare, 
Cveulebriv, gogirds naklebi raodenobiT moixmars, vidre fosfors. gogir-
dis biologiuri akumulacia zeda horizontSi damokidebulia niadagwarmoqm-
nis pirobebze.

kaliumi. organizmSi asrulebs mniSvnelovan fiziologiur funqcias. mce-
naris mier moixmareba didi raodenobiT. niadagSi kaliumis ZiriTadi nawili 
Sedis pirveladi da meoradi mineralebis kristaluri mesris SemadgenelobaSi 
da mcenarisTvis Znelad misawvdomia. niadagSi kaliumi SeiZleba iyos STanTq-
mul mdgomareobaSi da martivi marilebis saxiT.

kalciumi da magniumi. mcenarisTvis aucilebeli sakvebi elementebia. maT, 
kaliums msgavsad, ekuTvniT mniSvnelovani fiziologiuri roli. magniumi Se-
dis qlorofilis SemadgenlobaSi. kalciums didi mniSvneloba aqvs niadagSi 
xelsayreli fizikuri, fizikur-qimiuri da biologiuri Tvisebebis Sesaqmne-
lad.

6.2. niadagis mikroelementebi

mikroelementi qimiuri elementia, romelic niadagsa da biologiur obieqt-
Si umniSvnelo raodenobiTia: bori (B), manganumi (Mn), molibdeni (Mo), spilenZi 
(Cu), TuTia (Zn), iodi (J), ftori (S) da sxv. 

mikroelementi mniSvnelovan fiziologiur da bioqimiur rols asrulebs 
mcenaris, cxovelis da adamianis cxovrebaSi; Sedis vitaminis, fermentis, hor-
monis SemadgenlobaSi. sursaTsa da sakveb produqtebSi mikroelementis ara-
normaluri (Warbi an arasakmarisi) Semcveloba iwvevs cxovelsa da adamianSi 
nivTierebaTa cvlis darRvevas da mZime daavadebebis ganviTarebas. iodis ukma-
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risobisas cxovelebsa da adamianSi viTardeba Ciyvis endemia; ftoris ukmari-
sobisas viTardeba kariesi (kbilis emalis dazianeba), xolo siWarbisas – ende-
muri fluorozi (emalis laqianoba); molibdenis siWarbe xels uwyobs nikrisis 
qaris ganviTarebas da sxv.

niadagwarmomqmneli qanis Sedgenilobis, sxvadasxva madnis sabados arsebo-
biT, eluviur da iluviur procesebTan dakavSirebiT, gamoiyofa e.w. biogeo-
qimiuri provinciebi – teritoriebi, zogjer mniSvnelovani zomis, romelic 
gansxvavdeba mezobeli teritoriebisgan garemoSi (niadagi, wyali, haeri) erTi 
an ramdenime mikroelementis koncentraciiT. biogeoqimiuri provinciebis te-
ritoriaze mikroelementebis ukmarisobis an siWarbis Sedegad mcenareSi, cxo-
velebsa da adamianSi SeiZleba aRiniSnebodes nivTierebis normaluri cvlis 
darRveva, rac iwvevs specifikuri daavadebebis – biogeoqimiuri endemiebis – 
ganviTarebas. Cveulebriv, biogeoqimiuri provinciebi formirdeba bunebrivi 
faqtorebis gavleniT. garda amisa, maTi warmoqmna SeiZleba ukavSirdebodes 
regionalur da lokalur teqnogenur dabinZurebas, samrewvelo sawarmoebis 
gamonatyorcnebs, sasuqebis sxvadasxva komponentebis narCeni raodenobis da-
grovebas da sxva mizezebs.

niadagSi mikroelementis raodenoba  ganisazRvreba sawyis niadagwarmomqm-
nel qanSi maTi SemcvlelobiT da niadagwarmoqnis  procesSi maTi Semdgo-
mi gadanawilebiT. mikroelementebi aqtiuri humuswarmoqmnis procesis dros 
grovdeba profilis zeda nawilSi, eluviuri procesebis intensiuri ganviTa-
rebis dros niadagis zeda horizontebi SeiZleba gaRaribdnen mikroelemen-
tiT. niadagis SesamCnevi gamdidreba SeiZleba aRiniSnos madneuli sabadoebis 
maxloblad, vulkanebis moqmedebis zonaSi. calkeuli mikroelementebi xvde-
ba niadagSi teritoriis teqnogenuri dabinZurebis Sedegad. am ukanasknelis 
dros niadagis mier mikroelementis STanTqmaze gavlenas axdens meqanikuri Se-
dgeniloba, reaqcia, humusis da karbonatebis Semcveloba, STanTqmis tevadoba 
da wylis reJimis pirobebi.

mikroelementebis Semcveloba niadagSi aRiniSneba sxvadasxva formiT: mine-
ralebis kristalur meserSi, marilebis da Jangeulebis saxiT, organuli ni-
vTierebis SemadgenlobaSi, iongacvliT mdgomareobaSi da gaxsnili formiT 
niadagur xsnarSi.

niadagebSi mikroelementis qcevasa da naerTebis formaze did gavlenas ax-
denen Jangva-aRdgeniTi pirobebi, ares reaqcia, CO2 koncentracia da organu-
li nivTierebis Semcveloba. niadagis Jangva-aRdgeniTi mdgomareobis Secvla 
gavlenas axdens cvladi valentobis mqone mikroelementis qcevaze. magali-
Tad, manganumi daJangvisas (Mn2+→Mn4+) gadadis uxsnad formebSi, xolo qromi 
(Cr3+→Cr6+) da vanadiumi (V3+→V5+), piriqiT, iZens Zvradobas da migrirebs. mJave 
reaqciis dros izrdeba Cu, Zn, Mn, Co Zvradoba da mcirdeba Mo Zvradoba. bori, 
ftori da iodi moZravni arian mJave da tute areSi. niadagur xsnarSi CO2 kon-
centraciis zrda iwvevs Mn, Ni, Ba Zvradobis zrdas am elementebis karbonate-
bis bikarbonatebSi gadasvlis Sedegad. humusovan da araspecifikuri bunebis 
organul nivTierebebs (WianWvelmJava, limonmJava, mJaunmJava da sxva mJavebi) 
SeuZliaT warmoqmnan mikroelementebTan rogorc xsnadi, ise mcenareebis mier 
Znelad misawvdomi naerTebi.

sxvadasxva niadagSi Sedgenilobis da Tvisebebis Taviseburebebis gaTva-
liswinebiT, aRiniSneba mikroelementebis rogorc saerTo, ise moZravi forme-
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bis gansxvavebuli ganawileba. yviTelmiwa-ewer niadagSi eluviuri procesebis 
ganviTarebis Sedegad zeda horizontebi Raribdeba, xolo qveda horizontebi 
da qanebi mdidrdeba Zn, Co, Mo, Cu elementebiT. SavmiwebSi, humusovan fena-
Si, humus-akumulaciuri xangrZlivi procesis Sedegad, mikroelementebis ma-
qsimaluri Semcveloba aRiniSneba, xolo siRrmeSi maTi raodenoba TandaTan 
iklebs humusis Semcvelobis SemcirebasTan erTad. kanonzomierebebi SeiZle-
ba irRveodes mikrosasuqis gamoyenebis, organuli sasuqis sistematuri Se-
tanis, Tanmxlebi procesebis ganviTarebisa (gabicobeba, gasolodeba da sxv.) 
da eroziis Sedegad. mikroelementebisadmi mcenaris moTxovnilebis Sesafa-
seblad uzrunvelyofis SefasebisTvis mniSvnelovania niadagSi maTi moZravi 
formebis gansazRvra. moZravi formebis raodenoba niadagSi metad cvalebadia, 
rac aixsneba rogorc niadagis genezisuri TaviseburebebiT, ise gakulturebis 
intensivobiT.

mikroelementis moZravi formis Semcvelobis (mg/kg) mixedviT miRebulia 
niadagis Sefasebis Semdegi gradacia: Zalian Raribi – Cu<0,3; Zn<0,2; Mn<0,1; 
Co<0,2; Mo<0,05; B<0,1; Raribi – Sesabamisad, 1,5; 1; 10; 1; 0,15; 0,2. niadagebSi mi-
kroelementis aseTi Semcvelobis dros mcenare kargad reagirebs mikroele-
mentebis gamoyenebaze.

6.3. niadagis radioaqtiuroba

niadagis radioaqtiuroba ganpirobebulia radioaqtiuri elementebis Semc-
velobiT. arCeven bunebriv da xelovnur radioaqtiurobas.

bunebrivi radioaqtiuroba gamowveulia bunebrivi radioaqtiuri elemen-
tebiT, isini ama Tu im raodenobiT arsebobs niadagsa da niadagwarmomqmnel 
qanSi. bunebrivi radioaqtiuri elementebi iyofa sam jgufad.

pirvel jgufs miekuTvneba radioaqtiuri elementebi, romelTa yvela 
izotopi radioaqtiuria. maT Soris aris cvladi izotopebis jgufi: uranis 
– radiumis – Toris da aqtinoidebis. maTi daSlis Sualeduri produqtebia 
rogorc myari, ise airovani izotopebi. am jgufidan yvelaze didi mniSvneloba 
aqvT urans (238U, 235U), Tors (232Th), radiums (226Ra) da radons (222Rn, 220Rn). 

meore jgufSi Sedis „Cveulebrivi“ radioaqtiuri Tvisebebiს mqone izoto-
pebi: kaliumi (40K), rubidiumi (87Rb), kalciumi (48Ca), cirkoni (96Zr) da sxv. maT So-
ris gansakuTrebuli mniSvneloba aqvs kaliums, romelic ganapirobebs yvelaze 
did bunebriv radioaqtiurobas.

mesame jgufi moicavs radioaqtiur izotopebs: trits (3H), berils (7Be, 10Be) 
da naxSirbads (14C).  isini warmoiqmneba atmosferoSi kosmosuri sxivebis zemo-
qmedebiT.

bunebrivi radioaqtiuri elementi xangrZlivi sicocxlis mqonea – 108-
1010 wlis naxevrad daSlis periodiT. isini gamoasxiveben a da β nawilakebs da  
γ sxivebs.

bunebrivi radioaqtiuroba ganisazRvreba uranis, Toris, radiumis da ka-
liumis izotopebiT. Cveulebriv, niadagebsa da qanebSi isini Zlier gafantul 
mdgomareobaSia. bunebrivi radioaqtiuri izotopebis Semcveloba damokidebu-
lia dedaqanze. mJave qanebis gamofitvis produqtebze formirebuli niadagi 
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meti raodenobiT Seicavs radioaqtiur izotopebs, vidre fuZe da ultrafuZe 
qanebze ganviTarebuli niadagi. mZime niadagi meti raodenobiT Seicavs maT, 
vidre msubuqi niadagi. Cveulebriv bunebrivi radioaqtiuri elementebi nia-
dagSi profilis mixedviT met-naklebad Tanabrad nawildeba, magram zogierT 
SemTxvevaSi xdeba maTi akumulireba iluviur da lebian horizontebSi. haerSi 
gvxvdeba radonis (222Rn), toronis (220Rn) da aqtinonis (219Rn) izotopebi.

xelovnuri radioaqtiuroba ganpirobebulia niadagSi im radioaqtiuri 
izotopebis moxvedriT, romlebic warmoiqmnen atomuri, TermobirTvuli afe-
Tqebebis, atomuri mrewvelobis narCenebis saxiT an atomur sawarmoebSi avariis 
Sedegad. atomuri afeTqebebis dros warmoqmnili radioaqtiuri nivTierebebi 
haeris nakadebma SeiZleba gadaitanos did manZilze, maTi TandaTanobiTi dale-
qva iwvevs niadagis da bunebrivi wylis radioaqtiur dabinZurebas xelovnuri 
radioizotopebiT. biologiur wrebrunvaSi CarTviT isini mcenareuli da cxo-
veluri sakvebiT xvdebian adamianis sakvebSi, grovdebian da iwveven radioqtiur 
dasxivebas. yvelaze met saSiSroebas warmoadgens stronciumis (90Sr) da ceziumis 
(137Cs) izotopebi, radgan isini xasiaTdeba naxevrad daSlis xangrZlivi periodiT 
(28 weli 90Sr da 33 weli 137Cs), gamoirCeva gamosxivebis maRali energiiT da bio-
logiur wrebrunvaSi aqtiuri CarTvis unariT. amitom, uaRresad mniSvnelovania 
im kanonzomierebebis codna, romelic ukavSirdeba niadagis mier am izotopebis 
STanTqmas, maT migraciasa da mcenareSi moxvedras. nidagis myari fazis mier 
xdeba 90Sr da 137Cs sakmaod srulad STanTqma. Sesabamisad, ZiriTadi raodenoba 
(80-90%) aRiniSneba niadagis zeda nawilSi (5-10sm-mde). yvelaze didi sorbci-
iT gamoirCevian niadagebi, romlebsac axasiaTebT humusis maRali Semcveloba, 
mdidari leqis fraqcia da Tixis mineralebis monTmorilonituri da hidro-
qarsiani Sedgeniloba. ZiriTadi TvisebebiT 90Sr axlosaa kalciumTan, xolo 137Cs 
- kaliumTan. amitom, am radioizotopebis qceva axlos aris aRniSnuli qimiuri 
elementebis qcevasTan. 90Sr da 137Cs mniSvnelovani nawili niadagSi magrdeba gac-
vliTi STanTqmis tipiT, Tumca 137Cs SeuZlia aragacvliTi STanTqmac. ganxiluli 
radioaqtiuri produqtebis migracia damokidebulia niadagTan maTi kavSirebis 
simtkiceze, romelic msubuq niadagSi ufro metad gamoixateba, vidre mZimeSi.

6.4. niadagis magnituri Tvisebebi

niadagis, rogorc sxva nebismieri sxeulis, magnituri Tvisebebi mJRavndeba 
magnitur velSi damagnitebis unariT. niadagis erT-erTi yvelaze mniSvnelova-
ni magnituri maCvenebelia magnituri amTvisebloba (αe)

 
I
 

αe= __
     H

sadac I – niadaguri nimuSis damagnitebaa, H – magnituri velis daZabulobaa, 
romelmac gamoiwvia es damagniteba.

magnituri amTvisebloba aris nimuSis damagnitebis zoma gareSe magnituri 
velis zemoqmedebiT.

niadagis magnituri Tvisebebi ukavSirdeba niadagis myar fazas, mis Sema-
dgenlobaSi Sedis pirveladi da meoradi mineralebi, organuli nivTiereba, 
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romelsac gaaCnia gansxvavebuli magnituri Tvisebebi. isini SeiZleba iyos dia-
magnituri, paramagnituri da feromagnituri. diamagnetikebs aqvT Zalian da-
bali, paramagnetikebs – ufro maRali, xolo feromagnitikebs yvelaze maRali 
magnituri amTvisebloba.

niadagebSi diamagnetikebis tipuri warmomadgenlebia kvarci, kaoliniti, 
TabaSiri, orToklasi, kalciti, organuli nivTiereba. paramagnituri kompo-
nentebia avgiti, dolomiti, muskoviti, monTmoriloniti, vermikuliti. niada-
gebis feromagnitur komponentebs miekuTvnebian mineralebi, romlebic Seica-
ven rkinas, nikels, kobalts, titans, rkinaorganul da sxva naerTebs (magneti-
ti – FeO•Fe2O3, hematiti – αFe2O3, maggemiti – γFe2O3, ilmeniti – FeO•TiO2, limoni-
ti – Fe2O3•3H2O, lepidokriti – γFeO•OH, hidrolepidokrokiti –  γFeO•OH•nH2O, 
hetiti –  αFeO•OH, hidrohetiti – αFeO•OH•nH2O).

niadagis myari fazis dia-, para- da feromagnituri komponentebis damagni-
tebis xasiaTi gamoixateba damagnitebis I damokidebulebiT magnituri velis 
daZabulobasTan H.

damagnitebis xasiaTi gamoixateba sxvadasxva mrudiT. damagnitebis sruli 
ciklis dros warmoiqmneba Sekruli mrudi, romelic cnobilia magnituri his-
terezisis maryuJis saxelwodebiT.

niadagis myari fazis dia-, para- da feromagnituri Taviseburebani ganixi-
leba cal-calke, magram niadagis myari faza warmoadgens maT narevs. dadgeni-
lia, rogoria am dros niadagebis  damagnitebis xasiaTi – niadagSi feromag-
nituri komponentis umniSvnelo arseboba uzrunvelyofs misi damagnitebis 
histerezisur xasiaTs.

niadagSi feromagnituri komponentebis raodenobrivi da xarisxobrivi Se-
dgeniloba icvleba da, pirvel rigSi, damokidebulia niadagwarmoqmnis pro-
cesze. 

niadagis zeda horizontebisTvis magnituri histerezis farTobis sidide 
da maryuJebis forma  xvalebadobs niadagis tipebis mixedviT. mTa-mdelos nia-
dagSi, sxva niadagebis (mdelos-yavisferi, mdelos-ruxi-yavisferi, mdelos-Sav-
miwa da sxv.) msgavsad, niadagwarmoqmnis kordiani procesi xels uwyobs histe-
rezisuri maryuJis gafarToebas, rac ukavSirdeba niadagSi maRali magnituri 
amTviseblobis mqone feromagnituri mineralebis warmoqmnas. eweri an lebiani 
procesebis ganviTarebis dros histerezisuri maryuJi viwrovdeba da iRebs 
swori xazis formas. magnituri amTvisebloba martivad isazRvreba specialu-
ri xelsawyoebiT rogorc savele, ise laboratoriul pirobebSi, yovelgvari 
qimiuri analizebis gareSe. amisaTvis sakmarisia, xelsawyos muSa zedapiri See-
xos niadagis nimuSis zedapirs.

sxvadasxva qanze formirebuli niadagis tipebs da qvetipebs gaaCniaT maT-
Tvis damaxasiaTebeli zeda horizontebis magnituri amTvisebloba, rac ganpi-
robebulia niadagwarmoqmnis procesebiT. avtomorfuli niadagis humusovani 
horizontis magnituri amTvisebloba asaxavs niadagwarmoqmnis zonalur da 
regionalur Taviseburebebs, isini umetesad damokidebulia humus-akumula-
ciuri procesis intesiurobasa da xarisxobriv cvlilebebze, ris Sedegadc 
xdeba feromagnituri mineralebis raodenobrivi da xarisxobrivi cvla. mag-
nituri amTviseblobis mniSvnelobebi izrdeba yviTelmiwa-eweri niadagebidan 
yomralebisken. Savmiwebs axasiaTebs maTi yvelaze maRali maCvenebeli, xolo 
rux-yavisfer niadagebs – yvelaze dabali.
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magnituri amTviseblobis Semcirebaze gavlenas axdens galebebis procesi, 
granulometruli Sedgeniloba, sibrtyiTi wylismieri eroziis ganviTareba da 
Tavisufali karbonatebis arseboba.

yoveli niadagis tipi da qvetipi xasiaTdeba Tavisi magnituri profiliT, 
e.i. magnituri amTviseblobis Secvlis kanonzomierebiT genezisuri horizon-
tebis mixedviT. magnituri amTviseblobis safuZvelze damuSavebulia niadage-
bis diagnostikis magnitometruli xerxebi, xarisxobrivi maCveneblebi.

imis gaTvaliswinebiT, rom calkeul niadags gaaCnia damaxasiaTebeli mag-
nituri amTviseblobis maCveneblebi, magnituri xerxebi gamoiyeneba niadagis 
diagnostikisTvis da niadaguri sazRvrebis dasadgenad msxvilmasStabiani nia-
daguri kartirebis dros. magnituri amTviseblobis maCveneblebs aqvs dade-
biTi korelacia humusis SemcvelobasTan, gacvliTi kaTionebis jamTan, nia-
dagis maZRrobis xarisxTan, fizikuri Tixis SemcvelobasTan, e.i. TvisebebTan, 
romlebic ganapirobebs niadagis feromagnituri komponentebis raodenobriv 
da xarisxobriv cvlilebas.

6.5. agronomiuli mniSvneloba

makro- da mikroelementebiT mcenareebis sakvebi regulirebis yvelaze mZla-
vri xerxia organuli da mineraluri sasuqebis Setana da niadagebis damuSave-
bis xerxebi, radgan isini aqtiurad zemoqmedeben tenis reJimsa da niadaguri 
haeris Semcvelobaze. didi mniSvneloba aqvs niadagebis reaqciis regulirebas 
mJave niadagebis mokirianebiT da tute niadagebis moTabaSirebiT. amasTan, ic-
vleba niadagebis kaTionuri da anionuri gacvliTi STanTqmisunarianobis si-
dide, makro- da mikroelementebis Zvradoba, biologiuri da bioqimiuri pro-
cesebis mimarTuleba da a.S. efeqturia bunebrivi adsorbentebis (ceoliTebi, 
bentonitebi, vermikuliti) SetaniT niadagebis STanTqmis tevadobis gazrda, 
temperaturuli reJimis daregulireba, sibtryiT wylismier eroziasTan brZo-
lis RonisZiebebis gatareba. sasoflo-sameurneo kulturebis maRali mosavlis 
miRebis erT-erTi pirobaa – mcenareebis zrdisa da ganviTarebisTvis niadage-
bis xelsayreli Tvisebebis kompleqsis Seqmna. dauSvebelia mxolod kvebiTi 
reJimiT SezRudva, radgan niadagebis Tvisebebi erTmaneTze axdens pirdapir 
an irib gavlenas. garkveuli mosavlis misaRebad, mecnieruli monacemebis sa-
fuZvelze, damuSavebuli niadagebis Tvisebebis da reJimebis aucilebeli kom-
pleqsi cnobilia nayofierebis modelis saxelwodebiT. nayofierebis modelis 
Tanaxmad niadagebis xelsayreli Tvisebebis kompleqsis Seqmna warmoadgens 
agronomis saqmianobis mxolod erT nawils. garantirebuli mosavlis misaRe-
bad saWiroa niadagebis damuSavebis, sarevelebTan, mcenareebis mavneblebTan 
da daavadebebTan agroteqnikuri RonisZiebebis kompleqsis ganxorcieleba; 
Tesva unda xdebodes dadgenil vadebSi, kargi TesliT, mosavlis aReba unda 
moxdes droulad, danakargebis gareSe da a.S.

radioaqtiuri damabinZureblebi ar cvlis niadagebis nayofierebis dones, 
magram grovdeba mosavalSi. amitom, adamianis sakvebi produqtebisa da cxove-
lebis sakvebis sakvebisTvis dadgenilia radionuklidebis zRvruli dasaSvebi 
koncentraciebi (zdk). mZime da humusirebul niadagebSi anTropogenuri ra-
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dionuklidebi ufro aqtiurad da xangrZlivad magrdeba zeda humusovan ho-
rizontSi. ekologiurad gansakuTrebiT saSiSia xangrZlivadmcxovrebi anTro-
pogenuri radionuklidebi: 90Sr, 106Ru, 129J, 137Cs, 144Ce, 226Ra, 232Th, 238U, 239Pu. stron-
cium-90-is naxevrad daSlis periodi Seadgens 28 wels, cezium-137-is – 23 wels, 
xolo zogierTi radionuklidis daSlis periodi metad xangZlivia da Seadgens 
aseulobiT wels. nivTierebebis biologiur wrebrunvaSi yvelaze aqtiurad er-
Tveba ceziumi-137 da stronciumi-90, radgan ceziumi aris kaliumis analogi, 
xolo stronciumi – kalciumis. maTi ZiriTadi nawili grovdeba miwiszeda nawi-
lSi, xolo danarCeni – radionuklidebis fesvebSi. sasoflo-sameurneo kultu-
rebSi stronciumis Semcveloba SeiZleba Semcirdes 4-5-jer, organuli da mine-
raluri sasuqebis gamoyenebiT da mJave niadagebis mokirianebiT. stroncium-90 
ufro did xans rCeba adamianis da cxovelebis organizmSi, vidre cezium-137.

zeda humusovani (saxnavi) horizontis magnituri amTviseblobis sididiT 
SeiZleba dadgindes niadagebSi mokirianebis saWiroeba, niadagebis gakultu-
rebis xarisxi, maTi boniteturi bali, gakeTdes daskvna sibrtyiTi wylismieri 
eroziis ganviTarebis xarisxze, savele cdebisTvis gamoiyos mindvris erTgva-
rovani nakveTebi da a.S.
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Tavi VII

niadaguri koloidebi da niadagis 
STanTqmisunarianoba

7.1. zogadi cneba

niadaguri masa Sedgeba sxvadasxva zomis myari nawilakebisagan. yvelaze mci-
re diametri aqvs leqis fraqcias (<0,001mm), xolo mis farglebSi – koloidur 
fraqcias (<0,0001mm). aseTi Zlieri dispersiis myar nivTierebebs gaaCniaT didi 
xvedriTi zedapiri. xvedriTi zedapiri – niadaguri nawilakebis zedapiris ja-
muri farTobi Sefardebuli niadaguri masis erTeulTan an moculobiT er-
TeulTan. granulometruli fraqciis calkeuli nawilakis Semcirebisas xve-
driTi zedapiri izrdeba ramdenime rigiT; aTeuli da pirveli aseuli kvadra-
tuli santimetridan gramebze qviSian da msxvilmtvrian fraqciebSi, aTeul 
kvadratul metramde gramebze leqis fraqciaSi da kvadratul kilometramde 
gramze koloidur fraqciaSi (cxr. 6). Tu arsebobs niadagis granulometruli 
analizis monacemebi da cnobilia yoveli fraqciis wili niadaguri masis age-
bulebaSi, SesaZlebelia gaTvlil iqnes calkeuli fraqciis monawileobis wili 
da niadaguri myari fazis xvedriTi zedapiri mTlianad. koloiduri fraqci-
is <0,0001mm Semcveloba gansazRvravs mocemuli niadagis xvedriTi zedapiris 
94,5%-s. leqis fraqciis (0,001-0,0001mm) wilze, romelic Seadgens niadaguri 
masis 25%-s, modis xvedriTi zedapiris mxolod 4,7%. mtvriani da qviSiani fra-
qciebis wili jamur xvedriT zedapirSi ar aRemateba 1%-s, Tumca misi Semc-
veloba Seadgens niadagis masis 65%-s. amgvarad, niadagis xvedriTi zedapiri 
leqis da koloiduri fraqciebis arsebobiT sakmaod didia.
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cxr. 6. msubuqTixiani niadagis xvedriTi zedapiri

nawilakebis 
diametri, mm

xvedriTi 
zedapiri, 

sm2/g

fraqciis 
Semcveloba 
niadagSi, %

fraqciis 
xvedriTi 
zedapiri 

niadagSi, m2/g

fraqciis 
wili jamur 

xvedriT 
zedapirSi, %

1-0,25 37,0 5,0 1,8 0,002

0,25-0,05 1,5•102 10,0 15,0 0,008

0,05-0,01 7,6•102 20,0 1,5•102 0,07

0,01-0,005 3,1•103 10,0 3•102 0,12

0,005-0,001 7,6•103 15,0 1,1•103 0,06

0,001-0,0005 3,1•104 15,0 4,6•103 1,8

0,0005-0,0001 7,6•104 10,0 7,6•103 2,9

0,0001-0,00001 4,4•105 10,0 4,4•104 15,8

0,00001-0,000001 4,4•106 5,0 2,2•105 78,7

7.2. niadaguri koloidebis Sedgeniloba da Seneba

niadaguri koloidebi warmoiqmneba gamofitvis da niadagwarmoqmnis pro-
cesSi msxvili nawilakebis dayofis an molekulurad daqucmacebuli nivTiere-
bebis SeerTebis gziT da saerTod emorCileba kanonebs, romlebic dadgenilia 
aseTi sistemebisTvis fizikur da koloidur qimiaSi.

niadaguri koloidebis SemadgenlobaSi Sedis mineraluri, organul-mine-
raluri da organuli nivTierebebi. mineraluri koloidebis nawili imyofeba 
kristalur mdgomareobaSi – es aris adre ganxiluli Tixis mineralebi: kaoli-
niti, haluaziti, hidroqarsi, iliti, vermikuliti, monTmoriloniti da sxv. 
koloidur fraqciaSi gvxvdeba agreTve koloidur mdgomareobamde daqucma-
cebuli pirveladi mineralebi, yvelaze xSirad ki – kvarci.

mineraluri kolidebis sxva nawils warmoadgens amorfuli nivTierebebi. 
maT miekuTvnebian: alofanebi, axlad daleqili aluminis, rkinis, manganumis 
hidroqsidebi, kaJmiwis hidratebi da maTi kompleqsuri naleqebi – koagelebi.

niadaguri koloidebis organuli nawili warmoadgens humusovan nivTiere-
bebs, maT Soris, organul-mineralur kompleqsebs, da yvelaze wvrili baqte-
riebis ujredebs, romelTa diametric moqceulia koloiduri fraqciis far-
glebSi. 

niadagebis umetes nawilSi Warbobs mineraluri koloidebi, romlebic Sead-
gens niadagebis saerTo masis 85-90%-s.
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niadagur koloidebs, rogorc Zlier daqucmacebul mdgomareobaSi myof 
nebismier nivTierebas, gaaCnia zedapiruli energiis maragi. energia mJRavndeba 
sxvadasxva reaqciaSi, romelic mimdinareobs koloiduri nawilakebis zedapir-
ze niadagur tenTan da haerTan Sexebis dros.

koloidebs gaaCnia sorbciuli unari, maT zedapirze sorbirebs airis nawi-
lakebi, wylis molekulebi da niadagur xsnarSi arsebuli sxvadasxva nivTie-
reba – mTliani molekulebi da calkeuli ionebi. sistemaSi niadaguri xsnari – 
koloidis zedapiri myardeba dinamikuri wonasworoba. xsnaris koncentraciis 
da gaxsnili nivTierebebis Sedgenilobis, temperaturis, wnevis Secvla iwvevs 
wonasworobis darRvevas, Sedegad niadagis zedapirsa da xsnars Soris xdeba 
gacvliTi reaqciebi, erTi STanTqmuli nivTierebis Canacvleba sxva nivTiere-
biT. koloidebis arseboba ganapirobebs niadagis STanTqmis da gacvliT unars.

xsnaris ionebTan urTierTqmedebis Sedegad xsnarSi myofi koloiduri nawi-
lakebi iZens garkveul Senebas da eleqtrul muxts. 

koloiduri nawilaki ormagi eleqtronuli SriT warmoadgens micelas (nax. 
6). misi Sida nawili warmoadgens birTvs da Sedgeba amorfuli an kristaluri 
nivTierebis agregatisgan. birTvi zedapirze ionebis potencialgansamzRvre-
li SriT gamoiyofa granulis saxelwodebiT, xolo granulas, uZravi ionsawi-
naaRmdego SriT,  nawilaki ewodeba, xolo difuzur ionsawinaaRmdego SresTan 
erTad aris – micela. 

nax. 6. niadaguri koloidebis Senebis sqema
a) koloiduri micela; b) huminis mJava; g) kaJmiwa; d) rkinis hidroqsidi

a)

g)

b)

d)
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myari nawilakis muxtis niSani SeiZleba ganisazRvros koenis kanoniT, 
romlis mixedviT myari nawilaki iZens uaryofiT muxts, Tu misi dieqtruli 
mudmiva naklebia masTan SexebaSi myof siTxis dieleqtrul mudmivaze. Tu mi-
celis birTvi Sedgeba kristaluri nivTierebisgan, maSin mis zedapirze muxtis 
gaCena SeiZleba iyos kristaluri mesris daSlis da zedapirze narCeni arakom-
pensirebuli kavSirebis gaCenis Sedegi.

im SemTxvevaSi, rodesac koloiduri micelis birTvi agebulia amorfuli 
nivTierebiT, dadebiTi an uryofiTi muxtis gaCena ukavSirdeba zedapiruli 
Sris Semqmnel molekulebis disocias da erT-erTi disocirebuli ionis moci-
lebas zedapiridan uZravi an difuzuri ionebis SreSi.

dadebiTi an uryofiTi muxtis gaCena sxvadasxva koloidSi ukavSirdeba qi-
miur Sedgenilobas, xolo kristalebSi – koloiduri nivTierebis struqtu-
rul Taviseburebebs. 

koloidur kaJmiwas tute areSi Cveulebriv aqvs uaryofiTi muxti. Zlier 
mJave areSi koloidi xdeba eleqtroneitraluri. aseve iqceva humusovani ni-
vTierebis koloidi, romelic warmoadgens rTul maRalmolekulur mraval-
fuZian organul mJavas. huminis mJavebis koloidebs aqvT uaryofiTi muxti. 
mJave areSi huminis mJavis koloidi xdeba eleqtroneitraluri.

koloidebi, romlebsac potencialganmsazRvrel SreSi aqvT uaryofiTi mu-
xti, gamoiyofa acidoidebis, dadebiTi muxtis SemTxvevaSi – bazoidebis, xolo  
sxvadasxva mJave-tute pirobebis SemTxvevaSi – amfolidoidebis saxelwodebiT.

koloiduri nawilakebi garSemortymulia maTTan myarad dakavSirebuli 
wylovani afskebiT, anu koloiduri nawilakebi hidrotirebulia. koloidur 
nawilakTan wylis molekulebis mierTeba dakavSirebulia polarizaciul Za-
lebTan. damuxtul koloidur nawilakTan miaxloebisas wylis molekulis ele-
qtronuli afski deformirdeba da, miuxedevad imisa, rom wylis molekula 
rCeba neitraluri,  igi iZens dipolis formas. 

warmoqnili dipolebi, damuxtuli nawilakis eleqtronuli velis sferoSi 
moxvedrisas, iZenen mkacr orientacias, mimarTuls mis mimarT im boloebiT, 
romlebsac gaaCniaT nawilakis muxtisadmi sawinaaRmdego muxti. ase xdeba mo-
lekulebis ara marto pirveli, aramed meore da mesame Sris dakavSireba. nawi-
lakis irgvliv warmoiqmneba masTan myarad dakavSirebuli  sxvadasxva simZla-
vris wylis afski, romelic damokidebulia koloidis bunebasa da nawilakis 
muxtis sidideze (nax. 7).

nax. 7. wylis orientirebuli dipolebi hidrotirebuli nawilakis irgvliv
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koloidebi, romlebsac gaaCniaT Zlieri hidratirebis unari (e.i. daakavon 
wylis mZlavri afskebi), cnobilia hidrofilurebis saxelwodebiT. sustad hi-
drotirebuli koloidebi gamoiyofian hidrofobebis saxelwodebiT. koloi-
debis hidrofiluri da hidrofoburi Tvisebebi, maTi qimiuri bunebis garda, 
damokidebulia STanTqmuli ionebis Sedgenilobaze.

koloidi SeiZleba iyos zolis, anu Sewonil mdgomareobaSi, an naleqis – 
gelis saxiT. 

koloidis gadasvla zolis mdgomareobidan gelis mdgomareobaSi aris koa-
gulacia, xolo ukuprocesi, gelidan zolSi gadasvla – peptizacia.

koloidebis gadasvla erTi mdgomareobidan meoreSi ganpirobebulia ko-
loiduri nawilakebis eleqtruli potencialis SecvliT da damokidebu-
lia maTi hidrataciis xarisxze. potencialis gadidebis (nawilakis muxtis 
zrda) dros xdeba koloidis peptizacia – misi gadasvla zolSi. erTmuxtiani 
koloiduri nawilakebi emijnebian erTmaneTs da SeuZliaT ganusazRvreli 
drois ganmavlobaSi iyvnen xsnarSi, ar gamsxvildnen da ar warmoqmnan na-
leqi.

potencialis dacemisas da muxtis dakargvisas (nawilobriv an mTlianad) 
koloidis mdgomareoba zolis formiT xdeba aramyari. moZraobisas nawilakebi 
ejaxebian erTmaneTs, iwebebian, izrdebian zomebSi da warmoqmnian fifqebs da 
ileqebian. warmoiqmneba fxvieri, wyliT maZRari labasmagvari naleqi an geli, 
romelic gamoSrobisas gardaiqmneba amorful wvril fxvnilad.

STanqmuli kaTionebis Semadgenlobis Secvla SesaZlebelia dispersiul xs-
narSi marilebis Sedgenilobis da koncentraciis regulirebiT. am dros Se-
saZlebelia koloidebis gadayvana zolis mdgomareobidan gelSi da piriqiT.

xsnarSi marilebis minimaluri koncentracia, romelic iwvevs koloidebis 
Sededebas, warmoadgens koagulaciis zRurbls. koloidebi, romlebic advi-
lad gadadian gelidan zolSi, Seqcevadi arian, Cveulebriv, advilad Seqceva-
dia yvela hidrofiluri koloidi, romelic maZRaria erTmuxta kaTionebiT. 
Tu koagulaciis da gamoSrobis Semdeg koloidi kvlav ar peptizirdeba, war-
moadgens Seuqcevads. es Tviseba gaaCnia hidrofilur koloidebs, romlebic 
maZRaria ori da gansakuTrebiT sammuxta ionebiT.

7.3. niadagis STanTqmisunarianobis saxeebi

niadagis unari STanTqos airebi, daakavos niadagSi gaxsnili xsnari an Sewo-
nili nivTiereba an maTi nawilebi, cocxali organizmebi, warmoadgens niadagis 
STanTqmisunarianobas. gamoiyofa niadagis STanTqmisunarianobis xuTi saxe, 
oTxi abioturi: meqanikuri, fizikuri, fizikur-qimiuri da gacvliTi, qimiuri 
da mexuTe – biologiuri STanTqmisunarianoba. 

niadagis nawilakebis erToblioba, romelsac gaaCnia abioturi kaTionuri 
an anionuri STanTqmisunarianoba, warmoadgens niadaguri STanTqmis kompleqs. 
fizikuri TvalsazrisiT, niadaguri STanTqmis kompleqsi warmoadgens wvril-
dispersul mdgomareobaSi (koloidebi) nivTierebebis erTobliobas. qimiuri 
TvalsazrisiT, es aris wyalSi marilmagvari alumosilikatebi, organuli da 
organul-mineraluri naerTebi.
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meqanikuri STanTqmisunarianoba warmoadgens niadagis Tvisebas, STanTqos 
wylis da haeris nakadTan mosuli myari nawilakebi, romelTa zomebi aRemate-
ba niadagur forebs. forebis zomasa da formazea damokidebuli dakavebuli 
nawilakebis sidide da niadagSi maTi SeRwevis siRrme. niadagis sizrqeSi gavlis 
dros wyali iwmindeba Sewonili nawilakebisgan. niadagis da fxvieri qanis es 
Tviseba iZleva sasmeli da Camonadeni wylebis gawmendis saSualebas. sarwya-
vi sistemebis mSeneblobis dros niadagis unari, STanTqos myari nawilakebi, 
gamoiyeneba arxebis fskeris da kedlebis daleqvis dros filtraciaze wylis 
danakargis Sesamcireblad (arxebis, wyalsacavebis kolmatireba). 

fizikuri STanTqmisunarianoba warmoadgens niadagis unars, gazardos sx-
vadasxva nivTierebis molekulebis koncentracia wvrildispersuli nawilake-
bis zedapirTan. aseTi nawilakebis zedapiruli energia izomeba dispersiuli 
fazis dispersiul aresTan Sexebis sazRvarze gaCenili zedapiruli daWimvis 
gamravlebiT dispersiuli fazis nawilakebis jamur zedapirze da miiswrafvis 
SekumSvisken. fizikuri STanTqma xorcieldeba myari fazis zedapiris (nawi-
lakebis gamsxvilebiT) an zogierTi nivTierebis adsorbciis Sedegad nawi-
lakebis zedapiruli daWimvis SemcirebiT. nivTierebebi, romlebic amcirebs 
zedapirul daWimvas, miekuTvneba zedapirul-aqtiurebs (organuli mJavebi, 
alkaloidebi, mravali maRalmolekuluri organuli naerTi). isini miizide-
bian wvrildispersiuli nawilakebis zedapiriT, e.i. ganicdian dadebiT fizi-
kur adsorbcias. bevri mineraluri marili, mJava, tute, zogierTi organuli 
naerTi, zrdis wylis zedapirul daWimulobas da iwvevs uaryofiTi fizikuri 
adsorbciis movlenas. nawilakis zedapirTan miaxloebisas mocemuli nivTiere-
bis koncentracia mcirdeba. zedapiruli daZabvis daqveiTeba miiRweva wylis 
molekulebis amorCeviTi adsorbciiT da ara maTSi gaxsnili nivTierebiT.

fizikur-qimiuri an gacvliTi STanTqmisunarianoba warmoadgens niadagis 
unars, STanTqos da gacvalos koloiduri nawilakebis zedapirze arsebuli 
ionebi niadagis myar fazasTan urTierTmoqmed xsnaris ionebis eqvivalentur 
raodenobaze. es unari ganpirobebulia koloidebTan dakavSirebuli niadagu-
ri STanTqmis kompleqsiT.

qimiuri STanTqmisunarianoba ganpirobebulia niadagSi mimdinare qimiuri 
reaqciebis Sedegad Zneladxsnadi naerTebis warmoqmniT, romlebic ileqeba xs-
naridan niadagSi atmosferuli, gruntis, sarwyavi wylebiT. motanil kaTioneb-
sa da anionebs SeuZlia niadaguri xsnaris marilebTan warmoqmnas uxsnadi an 
Zneladxsnadi naerTebi. magaliTad:

1) [nSk2-]Ca2+ + Na2SO4 → [nSk2-]2Na + ↑(piriqiT) CaSO4
2) [nSk2-]Ca2+ + 2NaHCO2 → [nSk2-]2Na + Ca(HCO3)2
     Ca(HCO3)2 - H20 →↑ (piriqiT) CaCO3 + CO2
3) Al(OH)3 + H3PO4 →↑ (piriqiT) AlPO4 + 3H2O
4) Na2CO3 + CaSO4 →↑ (piriqiT) CaCO3 + Na2SO4
biologiuri STanTqmisunarianoba gamowveulia niadagSi mobinadre cocxa-

li organizmebis (mcenaris fesvebi, mikroorganizmebi) unariT STanTqon sxva-
dasxva elementi. biologiuri STanTqmisunarianoba xasiaTdeba STanTqmis didi 
amorCeviT, romelic gamowveulia cocxali organizmebis calkeuli saxeobis-
Tvis sakvebi elementebSi specifikuri moTxovnilebiT.
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 7.4. niadaguri STanTqmis kompleqsi 

niadagis STanTqmisunarianoba ganpirobebulia masSi niadaguri STanqmis 
kompleqsis arsebobiT, romelic warmoadgens Zalian maRali dispersiulobis, 
wyalSi uxsnadi da STanTqmuli ionebis STanTqmis da gacvlis unaris mqone 
mineraluri, organuli da organul-mineraluri naerTebis erTobliobas. nia-
dagmcodneobaSi cneba niadaguri STanTqmis kompleqsis Sesaxeb SemoiRo k. ge-
droicma. man daadgina, rom niadagebi garkveuli raodenobiT Seicavs kaTio-
nebs, isini ar ixsneba distilirebul wyalSi, magram advilad gadadis xsnarSi 
niadagis garkveuli wonakis damuSavebisas neitraluri marilis xsnariT (NH4Cl, 
NaCl, BaCl2 da a.S.). garda amisa, neitraluri marilis kaTionebis nawili STain-
Tqmeba niadagis mier. STanTqmuli nawilis sanacvlod xsnarSi eqvivalentu-
ri raodenobiT Cndeba sxva kaTionebi, xolo zogierT SemTxvevaSi – wyalbadis 
ioni. xsnarebidan kaTionebis STanTqmis unariT gamoirCeva winakoloiduri 
(0,001-0,0001mm) da, gansakuTrebiT, koloiduri (<0,0001mm) fraqcia.

niadagSi arsebuli organuli da mineraluri koloidebis masa, maT mier 
STanTqmul ionebTan erTad, warmoadgens niadaguri STanTqmis kompleqs, ro-
melic Sedgeba ori nawilisgan: adsorbenti-koloidebi da adsorbadi nivTiere-
bebi – sxvadasxva kaTioni da anioni.

adsorbent-koloidebis SemadgenlobaSi Sedis mineraluri, organuli da 
organul-mineraluri nivTierebebi.

mineralur niadagur koloidebs miekuTvneba:
1. Tixamineralebis jgufi (monTmoriloniti, beideliti, kaoliniti, ga-

luaziti, alofanebi da sxv.) uaryofiTad damuxtuli koloidebia. zolis 
mdgomareobaSi isini uferulia, xolo gelis mdgomareobaSi iZleva TeTr 
da Ria-rux naleqebs. maT Soris yvelaze hidrofiluria monTmoriloni-
ti;

2. siliciumis oqsidis hidrati Si02•nH20 agreTve hidrofiluri uaryofi-
Tad damuxtuli koloidia. zolis mdgomareobaSi iZleva uferul xsna-
rebs, gelSi gadasvlisas warmoqmnis TeTr labasmagvar naleqebs, romle-
bic gaSrobisas gardaiqmneba amorfuli kaJmiwis uwvriles TeTr fxvni-
lad;

3. manganumis hidrooqsidi Mn203•nH20 uaryofiTad damuxtuli koloidia. 
zolis mdgomareobaSi mas aqvs moyavisfro-yomrali feri. misi geli 
warmoadgens muq-yavisfer naleqs, romelic gamoSrobisas gardaiqmneba 
muq-yavisfer da molurjo-Sav konkreciebad da afskebad;

4. rkinis hidrooqsidebi Fe(0H)3•nH20. koloidi amfolitoiduria. mJave are-
Si damuxtulia dadebiTad, xolo tuteSi – uaryofiTad. zolis mdgoma-
reobaSi aqvs mowiTalo-yavisferi Seferiloba, xolo geli iZleva moJan-
go-wiTels. gamoSrobisas gardaiqmneba muq-mura da muq-yavisfer konkre-
ciebSi;

5. aluminis hidrooqsidebi Al(0H)3•nH20, rkinis hidrodoqsidis msgavsad war-
moadgens amfolitoids. sufTa saxiT igi iZleva uferul zols da TeTr 
fantelisebr naleqs. bunebaSi sufTa saxiT, Cveulebriv, ar gvxvdeba da 
warmoqmnis xsnarebs da naleqebs rkinis oqsidis hidratebTan erTad.
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organuli niadaguri koloidebis SemadgenlobaSi Sedis:
1. humusovani nivTierebebis da, pirvel rigSi, huminis mJavebis koloidebi; 

damuxtulia uaryofiTad, hidrofiluria, zolis mdgomareobaSi, muqi 
mowiTelo-yavisferia; gelis mdgomareobaSi iZlevian muq-yavisfer naleqs, 
gamoSrobisas Savdeba;

2. zogierTi Zalian wvrili baqteriis sxeuli, romlebsac gaaCniaT fizi-
kur-qimiuri STanTqmis da gacvlis unari, ares reaqciis mixedviT cilo-
vani sxeulebis muxti SeiZleba iyos uaryofiTi an dadebiTi.

niadagSi agreTve arsebobs koloiduri bunebis mravalricxovani kompleq-
suri mineraluri da organul-mineraluri naerTebi. niadagSi koloiduri ni-
vTierebis kompleqsuri xasiaTi aixsneba imiT, rom niadagSi koloidebis umra-
vlesoba imyofeba koagulirebul mdgomareobaSi, asrulebs webos funqcias 
niadagis ufro msxvil nawilakebs Soris. koagulaciis dros Cveulebrivia ori 
an meti nivTierebis erToblivi daleqva da xSirad warmoqmneba kaJ-Tixamiwiani 
da kaJ-rkiniani, rkina-manganumiani, humus-rkina-manganumiani, humus-Tixamiwiani 
da sxva koagelebi. koagelebSi komponentebis Sefardeba meryeobs farTo sazR-
vrebSi da, Sesabamisad, icvleba maTi Tvisebebi.

STanTqmis kompleqsis meore Semadgeneli nawilia kaTionebi da anionebi, 
romlebic STanTqmulia koloidebiT da gaaCniaT gacvliTi reaqciebis unari. 
koloidebis umravlesobas aqvT uaryofiTi muxti da amitom isini STanTqaven 
da cvlian kaTionebs.

mxolod neitraluri da mJave areSi zogierTi koloidi iZens dadebiT mu-
xts da niadagi amJRavnebs anionebis STanTqmis unars, rac yvelaze SesamCnevia 
rkinis da aluminis hirdooqsidebis siuxvis dros, rogorc es SeiniSneba wi-
TelmiwebSi.

STanTqmuli kaTionebis raodenoba icvleba koloidebis saerTo raodeno-
bis, organul da mineralur koloidebs Soris Sefardebisa da ares reaqciis 
mixedviT.

Tixamineralebs gaaCnia gansxvavebuli STanTqmis tevadoba.
organul koloidebs gaaCnia gacilebiT meti STanTqmis unari, vidre mine-

ralurs. magaliTad, huminis mJavas SeuZlia STanTqos 350-450mg.eqv. fuZe 100g 
niadagSi, xolo fulvomJavas – 600-700mg.eqv. dadgenilia, rom SavmiwaSi, rome-
lic Seicavs 10%-mde humuss, gacvlis tevadobis daaxloebiT 50% ganpirobe-
bulia organuli nawiliT. niadagebSi koloidebi Seadgenen misi masis mxolod 
nawils (maqsimum 20-25%), humusovani nivTiereba ki aRwevs procentis erTeuls. 
amitom, niadagSi fuZeebis raodenoba, romlebsac SeswevT STanTqmis an gac-
vlis unari, gacilebiT naklebia, vidre sufTa koloidebSi.

STanTqmuli kaTionebis maqsimaluri raodenoba (mg.eqv. 100g niadagSi), romleb-
sac gaaCniaT sxva kaTionebze gacvlis unari, warmoadgens niadagebis STanTqmis 
tevadobas (an gacvliT tevadobas). 

Tixa niadagebSi, romlebic mdidaria organuli koloidebiT, STanTqmis te-
vadoba aRwevs 60-65mg.eqv. 100g niadagSi; umetes niadagSi is Seadgens 15-35mg.
eqv. 100g niadagSi, xolo qviSian, koloidebiT mwir niadagebSi xSirad ar aRema-
teba 2-3mg.eqv. 100g niadagSi.

niadagis STanTqmis tevadoba ar aris mudmivi sidide, igi icvleba ares rea-
qciis (romlis dros xdeba kaTionebis gandevna da gacvla) da kaTionis-ganm-
devnelis energiis mixedviT. tute areSi koloid-acidoidebis tevadoba izr-
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deba, xolo mJaveSi – mcirdeba. dadebiTad damuxtul koloidebSi – bazoidebSi 
– piriqiT, anionebis eleqtrostatikuri potencialis da STanTqmis tevadoba 
izrdeba mJave areSi. 

STanTqmuli fuZeebis Sedgeniloba gansazRvravs STanTqmis kompleqsis md-
gradobas.

kationebi Tavisi daleqviTi qmedebiT warmoqmnian Semdeg rigs (mzardi ga-
vlenis mixedviT):

Na+<NH4+<K+<H+<Mg2+<Ca2+<Ba2+<Al3+<Fe3+

rigi, romelsac qmnis kaTionebi maTi gavlenis mixedviT koloidebis wylis 
gamtvervadi moqmedebis winaaRmdeg, igivea, rac kaTionebi ganlageba maTi koa-
gulirebeli unaris, gandevnis da STanTqmis energiis mixedviT.

amgvarad, niadagebs, romlebic maZRaria ori da sammuxtiani kaTionebiT, 
gaaCnia mdgradi STanTqmis kompleqsi; koloidebi imyofeba ZiriTadad wyalmd-
gradi gelis formiT da gaaCnia unari, Seawebos ufro msxvili nawilakebi; aseT 
niadagebs Cveulebriv gaaCniaT kargi struqtura.

niadagebi, romlebic maZRaria erTmuxta kaTionebiT, gansakuTrebiT na-
triumiT, advilad ganicdis wylis gamtverviT moqmedebas; maTi koloidebi 
datenianebisas gadadis zolSi.

umniSvnelo datenianebisas STanTqmuli kaTionebis Sedgeniloba gavlenas 
axdens niadagis mdgomareobaze ionebis da koloidebis hidrataciis xarisxSi 
gansxvavebis Sedegad. STanTqmuli kaTionebis Sedgenilobis mixedviT niadage-
bis gajirjveba datenianebisas (gamoxatuli % sawyisi moculobidan) icvleba 
Semdeg parametrebSi: H – 5; Ca, Ba – 7,7; Mg – 9,3; K – 15,5; Na – 26,8; Li – 50,0.

Tu miviRebT niadagis gajirjvebis xarisxs misi wyalbadiT gajerebisas er-
Tianad, maSin niadagis SedarebiTi gajirjveba sxva kaTionebiT gajerebisas 
gamoixateba Semdegi sidideebiT: H – 1; Ca, Ba – 1,5; Mg – 1,8; K – 3,1; Na – 5,3; Li – 10.

natriumiT gajerebuli niadagebi datenianebisas ijirjveba, CamoiRvenTeba, 
xdeba haer- da wyalgaumtari. gamoSrobisas, moculobis mkveTri Semcirebisas 
iSleba vertikaluri bzarebiT calkeul blokebad. movlenebi ar aRiniSneba, 
Tu niadagi gajerebulia Ca da Mg da, miT umetes, Al da Fe-iT. 

mJave niadagebSi STanTqmul kompleqsSi met-naklebad aRiniSneba STanTqmu-
li wyalbadi. niadagebi ar aris maZRari fuZeebiT.

STanTqmuli ionebis jamSi wyalbadis procentuli Semcveloba (gamoxatuli 
mg.eqv. 100g niadagze) warmoadgens niadagis fuZeebiT aramaZRrobis xarisxis 
maCvenebels. 

STanTqmul kompleqsSi wyalbadis, aluminis da rkinis arseboba gansazR-
vravs niadagSi gacvliTi mJavianobis gaCenas, romelic warmoadgens niadagis 
myar fazaze fuZeebiT aramaZRari neitraluri marilebis xsnarebis zega-
vlenis Sedegs. reaqciis Sedegad neitraluri marilis kaTionebis gacvliTi 
nawili STainTqmeba niadagis myari faziT, xolo mis naclad xsnarSi Cndeba 
STanTqmul kompleqsSi myofi wyalbadis da aluminis ionebis eqvivalenturi 
raodenoba. 

Tu niadagi muSavdeba fuZe marilis xsnariT (Zlieri fuZis da susti mJavis 
marilebi, magaliTad, ZmarmJava natriumiT) STanTqmis kompleqsidan SeiZleba 
gamoZevdes gacvliTi wyalbadis SedarebiT meti raodenoba,  vidre niadagze 
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neitraluri mariliT zemoqmedebis dros. es mJavianoba cnobilia hidrolizu-
ris saxelwodebiT.

niadagis STanTqmis kompleqsis gacvliTi tevadoba da gacvliTi kaTione-
bis Semcveloba gansazRvravs niadagis buferobas – misi unars, gaaneitralos 
mJavebi da tuteebi da winaaRmdegoba gauwios niadaguri xsnaris reaqciis Se-
cvlas.

amgvarad, STanTqmuli ionebis Sedgeniloba gansazRvravs niadagis mraval 
fizikur da qimiur Tvisebas. STanTqmuli ionebis regulirebiT SesaZlebelia 
niadagis mravali Tvisebis gaumjobeseba.

mJave aramaZRari niadagebis mokirianeba, TabaSiris Setana niadagSi, rome-
lic Seicavs STanTqmul kompleqSi natriums, mimarTulia STanTqmuli kaTio-
nebis Semadgenlobis Secvlaze, wyalbadis ionis (mokirianeba) an natriumis io-
nis (moTabaSireba) kalciumiT Secvla xelsayrelad moqmedebs niadagze.

niadagis fizikur da fizikur-qimiur STanTqmisunarianobas didi mniSvne-
lobas aqvs, igi akavebs gamorecxvidan niadagSi Setanil mineralur sasuqebs.

mcire bunebrivi STanTqmuli unaris mqone msubuqi granulometruli Sed-
genilobis niadagebTan mimarTebaSi gamoiyeneba sxvadasxva melioracia, romle-
bic iTvaliswinebs maTSi koloiduri fraqciis gazrdas, yvelaze gavrcelebu-
lia kolmatireba, nakelis, kompostebis da torfis Setana.

7.5. niadagebis mJavianoba da tutianoba

niadagis reaqcias didi mniSvneloba aqvs niadaguri procesebis mimarTule-
bisa da nayofierebis donis Sesaqmnelad. 

niadagis reaqcia ganisazRvreba niadagur xsnarSi wyalbadis (H+) da hidroq-
silis (OH-) ionebis arsebobiT da SefardebiT.

distilirebul wyalSi wyalbadis ionebis da hidroqsilis koncentracia, 
romelic warmoiqmneba susti disociaciis dros, tolia da misi reaqcia nei-
traluria. rodesac wyalbadebis ionebis koncentracia aRemateba hidroq-
siluri ionebis koncentracias, xsnari iZens mJave reaqcias, xolo ukuSefar-
debis dros – tutes. niadaguri xsnaris reaqcia xasiaTdeba wyalbadis ione-
bis koncentraciis maCvenebliT, igi warmoadgens xsnarSi wyalbadis ionebis 
aqtiurobis uaryofiT logariTms (rodesac pH=7 reaqcia neitraluria; Tu 
pH<7 – mJavea, xolo Tu pH>7 – tute). niadagis reaqcia damokidebulia mraval 
pirobaze da mkveTrad cvalebadia. pirvel rigSi, is damokidebulia qimiur 
Sedgenilobaze, marilebis, organuli da mineraluri mJavebis Semcvelobaze, 
organizmebis cxovelqmedebaze.

niadagis mJavianoba gulisxmobs niadagis unars, SeamJavos niadaguri xsnari 
niadagSi arsebuli mJaveebiT da wyalbadis da aluminis gacvliT-STanTqmiTi 
kaTionebiT, niadagis STanTqmis kompleqsidan gamodevnisas warmoqmnas hidro-
liturad mJave marilebi.
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cxr. 7. niadagebis mJavianobis da tutianobis done

pH done niadagi

<4,6 Zlier mJave
Waobiani, wiTelmiwa, yviTelmiwa, yviTel-yomrali, 

yviTelmiwa-eweri, yviTelmiwa-ewerlebiani

4,6-5,5 mJave

Waobiani, wiTelmiwa, yviTelmiwa, yviTel-yomrali, 
yviTelmiwa-eweri, yviTelmiwa-ewerlebiani, 
yomrali, mTa-tye-mdelos, mTa-mdelos, mTa-

mdelos Savmiwisebri

5,6-6,5 sustad mJave

wiTelmiwa, yviTelmiwa, yviTel-yomrali, 
yviTelmiwa-eweri, yviTelmiwa-ewerlebiani, 

yomrali, yomral-Savi, Savmiwa, mTa-tye-mdelos, 
mTa-mdelos, mTa-mdelos Savmiwisebri

6,5-7,5 neitra-luri

Waobiani, wiTelmiwa, yviTelmiwa, yviTel-yomrali, 
yviTelmiwa-eweri, yviTelmiwa-ewerlebiani, 
yomrali, yomral-Savi, yavisferi, mdelos-
yavisferi, Savmiwa, mTa-mdelos, mTa-mdelos 

Savmiwisebri

7,6-8,0 sustad tute
Waobiani, kordian-karbonatuli, ruxi-yavisferi, 

mdelos-ruxi-yavisferi, yavisferi, mdelos-
yavisferi, Savi, Savmiwa, damlaSebuli

8,1-8,5 tute
Waobiani, kordian-karbonatuli, ruxi-yavisferi, 

mdelos-ruxi-yavisferi, yavisferi, mdelos-
yavisferi, Savi, Savmiwa, damlaSebuli

>8,5 Zlier tute damlaSebuli

 Zlier mJave pirobebSi (pH<4,6) niadagi Zlier gamorecxilia kiris, kaliu-
mis, boris, gogirdis, TuTiis, kobaltis, iodis, fosforisagan da xasiaTdeba 
rkinis, aluminis da manganumis daqveiTebuli SemcvelobiT da gaZlierebuli 
ZvradobiT. es reaqcia mcenareebze (garda Caisa) axdens toqsikur zemoqmede-
bas. sokoebTan SedarebiT baqteriebis moqmedeba SezRudulia. mravali saso-
flo-sameurneo kultura moiTxovs mokirianebas. niadagebis fizikuri Tvise-
bebi, umetes SemTxvevaSi, kargia; koloidebi koagulirebulia aluminisa da 
rkinis ionebiT. niadagis damuSaveba SesaZlebelia wlis nebismier periodSi 
Zlier mJavianobas Seguebuli Cais, citrusebisa da sxva kulturebis qveS. 

mJave reaqciis (pH – 4,6-5,5) niadagebSi fosfatebis, rkinis, aluminis, kal-
ciumis, kaliumis, boris, kobaltisa da iodis Semcveloba imdenivea, ramdenic 
Zlier mJave niadagebSi; daqveiTebulia baqteriebis da gaZlierebulia sokoe-
bis moqmedeba. mZime Tixnar da Tixa saxesxvaobebs axasiaTebT cudi fizikuri 
Tvisebebi. 
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sustad mJave (pH – 5,6-6,5) niadagebSi fosfatebi mcenarisTvis misawvdom 
mdgomareobaSia, aluminisa da manganumis toqsikuroba an Zalian dabalia, an 
saerTod ar aris. sustad mJave niadagebs axasiaTebs kalciumis, kaliumis, bo-
ris, kobaltisa da iodis deficiti. mineraluri sakvebi pirobebi da fizikuri 
Tvisebebi kargia. mikroorganizmebis cxovelmyofeloba da nitrofikatorebis 
aqtivoba maRalia.

neitraluri (pH – 6,5-7,5) niadagebi gamoirCeva kargi fizikuri TvisebebiT, 
struqturianobiT, intensiuri mikrobiologiuri procesebiT; elementebiT 
sakvebi optimaluri pirobebiT, nayofierebis maRali doniT.

sustad tute (pH – 7,5-8,5) niadagebSi fosfatebi, rkina, TuTia da manganumi 
SeiZleba iyos minimaluri raodenobiT, ramac SesaZlebelia mcenareTa qlo-
rozi. Savmiwebsa da karbonatul niadagebSi fizikuri Tvisebebi saukeTesoa.

Zlier tute (pH – >8.5) niadagebi uvargisia xe mcenarisTvis (vaSli); er-
Twliani kulturebi mas advilad egueba.

mcenareTa umetesobisTvis (xorbali, qeri, vazi, xexili) saukeTesoa nei-
traluri, susti mJave an susti tute reaqcia. mJavianobis an tutianobis gadi-
deba uaryofiTad moqmedebs mcenareTa zrda-ganviTarebaze.

4-ze naklebi, an 9-ze meti pH pirobebSi mcenaris ujredi ziandeba. mJave 
niadagebSi, nitrifikaciis procesis SezRudulobis gamo, nitratebis Semcve-
loba daqveiTebulia. aRiniSneba fosfatebis gadasvla mcenarisTvis Znelad 
SesaTvisebel rkinisa da aluminis naerTebis samvalentovan formaSi; aRiniS-
neba kalciumis, kaliumis, magniumis da agreTve mikroelementebis – spilenZisa 
da TuTiis nakleboba.

mJave ares reaqciis pirobebSi sxvadasxva mcenare gansxvavebulad viTarde-
ba. mcenareTa umetesoba ver egueba mJave reaqciis mqone pirobebs. mcenareebi 
acedofilebi (Cai, tungo, ionja, xanWkola) kargad viTardeba mJave reaqciis 
pirobebSi.

niadaguri xsnaris reaqciis mixedviT arCeven aqtiur (aqtualur) da pasiur 
(potenciur) mJavianobas.

niadagis aqtualuri mJavianoba warmoadgens niadagis xsnarSi wyalbadis io-
nis koncentracias gram-eqvivalentebSi 1 litrze – gamoixateba pH sididiT, 
sadac pH=lg(H3). sufTa wyali eleqtrogamtari ar aris, 250C temperaturaze, 
1 – mol wyalSi disocirebulia ionebis saxiT 0.0000001 anu wylis1.10-7 moli. 
sufTa wyalSi ionebis ricxvia H+=OH-, amitom, wylis disociacias axasiaTeben 
ionis warmoebuliT:

K=(H+)·(OH-)=(1·10-7)·(1·10-7)=10-14

koeficienti K gviCvenebs, rom es sidide ar icvleba H+ da OH- ionebis cvli-
lebis yvela SemTxvevaSi. mJavianobis maCvenebels gamosaxaven wyalbadis ione-
bis ricxvis xarisxis uaryofiTi logariTmiT – iwereba pH=6. es niSnavs, rom 
xsnarSi (H+)=10-6 mol/litri. maSasadame (OH-) – ionebis koncentracia udris 10-8 

mol/litri. e.i. pH ionebi 100-jer naklebia, vidre wyalbadis ionebi, e.i. are 
mJavea.

pH=9 dros, wyalbadis ionebis koncentracia xsnarSi 10-9, xolo hodroqsi-
lis ionebis 10-5, e.i isini 10 000-jer metia, vidre wyalbadis ionebi (H+), e.i. are 
tutea.
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mcenareTa da cxovelTa sicocxle SesaZlebelia pH 2,5-3-dan →10-10,5-mde. 
sxva koncentraciebis dros, sicocxlis gamovlena Zalze SezRudulia. TiTq-
mis aseTive maCveneblebs vxvdebiT niadagebSi. pH sidide naklebad cvalebadia 
calkeuli niadagisTvis. niadagis ares reaqciis cvlileba iwvevs niadagwarmo-
qmnis procesis xasiaTis cvlilebasac.

pH anTropogenuri cvlileba xdeba niadagis gakulturebis an degradaciis 
dros.

pH maCvenebeli iTvleba niadagis erT-erT mniSvnelovan diagnostikur kri-
teriumad.

niadagis potenciuri mJavianoba warmoadgens niadagis STanTqmiT kompleqs-
Si wyalbadisa da aluminis ionebis raodenobas, romelic gamoxatulia mili-
gram-eqvivalentebSi 100 gram niadagze (m-eqv/100g niad.).

niadagSi adgili aqvs Semdeg reaqciebs: 
(nSk)H++KCl ↔(n.S.k.)K++HCl
(nSk)Al3++3KCl↔(n.S.k.)3K++AlCl3
AlCl3+3H2O↔Al(OH)3 ↓+ 3HCl
aluminisa da wyalbadis ionebi gansazRvraven wyalbadis ionis koncentra-

cias niadagis xsnarSi, anu mis pH, e.i. potenciuri mJavianoba aris niadagis 
STanTqmis kompleqsSi damaluli mJavianoba. potenciuri mJavianoba SeiZleba 
iyos gacvliTi da hidrolizuri. 

gacvliTi mJavianoba ganisazRvreba niadagze neitraluri marilebis zemo-
qmedebiT. amisTvis iyeneben KCl-is xsnars, Sedegad xsnarSi warmoqmnil mJavas 
titraven tutiT da adgenen wyalbadionebis koncentracias, romelic gamoixa-
teba mg.eqv/100g niadagze.

hidrolizuri mJavianoba ganisazRvreba niadagze hidrolizurad tute 
marilis zemoqmedebiT. (nSk)H++CH3COON↔(nSk)N++HCl ZmarmJavas natriumi, ro-
gorc sustad hidrolizebuli marili, praqtikulad kravs wyalbadis yvela 
ions da xdeba maTi gamodevna niadagis STanTqmiTi kompleqsidan. amitom, yve-
la agromelioraciul gaangariSebaSi sargebloben hidrolizuri mJavianobis 
monacemebiT. gansakuTrebiT, niadagebis mokirianebisaTvis. naxSirorJangis mo-
nawileobiT kiri gadadis xsnad bikarbonatSi da xdeba gaucvleli STanTqma:

CaCO3+H2O+CO2=Ca(HCO3)2
(nSk)2H++ Ca(HCO3)2

↔(nSk)Ca2++2H2O+2CO2
niadagebis mokirianebis saWiroebas adgenen niadagis fuZeebiT maZRrobis 

xarisxiT Ca2+; Mg2+, H+, Al3+ – rac ganisazRvreba ionebis SefardebiT. niadagis 
fuZeebiT maZRrobis xarisxi gamoixateba STanTqmiTi moculobis procentebSi:

sadac V aris niadagis fuZeebiT maZRrobis xarisxi, %.
S – gacvliTi fuZeebis jami mg.eqv./100g. niadagze;
E – STanTqmis moculoba mg.eqv./100g. niadagze;
H – hidrolizuri mJavianoba mg.eqv./100g. niadagze.

S       S ___
E

V= x100= x100______
S+H
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cxr. 8. niadagebis mokirianebis skala

fuZeebiT maZRrobis xarisxi, % mokirianebis saWiroeba

<50 Zlieri 

55-70 saSualo 

70-80 susti 

>80 ar aris saWiro

aseve ganisazRvreba niadagis aqtualuri da potenciuri tutianoba.

7.6. agronomiuli mniSvneloba

niadaguri koloidebis raodenoba, maTi Semadgenloba da mdgomareoba (zoli, 
geli) gansazRvravs niadagis umniSvnelovanes agrofizikur, fizikur-qimiur 
Tvisebebs da procesebs. koloidebi, romlebic miekuTvnebian niadagis leqis 
fraqcias, gavlenas axdenen maT granulometrul Sedgenilobaze: rac ufro 
meti raodenobiT aris koloidebi, miT ufro mZime granulometruli Sedge-
nilobisaa niadagi da, Sesabamisad, ufro mkvrivia, blantia, ufro tentevadi 
da Tbotevadia, ufro Zlierad ijirjveba da a.S. magram niadagis agrofizikur 
Tvisebebze gadamwyvet gavlenas axdens niadaguri koloidebis – zolis da ge-
lis –  koagulirebuli an Secementebuli mdgomareoba.

niadagSi koloidebi imyofebian Tavisufal mdgomareobaSi an afskis saxiT 
SedarebiT msxvili nawilakebis irgvliv (qviSis namceci, mtvriani erTeuli). 
niadaguri koloidebis didi xvedriTi da saerTo zedapiri ganapirobebs niada-
gis katalizatorul moqmedebas, mkveTrad aCqarebs qimiuri reaqciebis msvle-
lobas. cnobilia, rom humusis warmoqmna niadagSi xdeba katalizatoruli ze-
moqmedebis Sedegad. koloidebis Tavisufali zedapiruli energia, micelebis 
ormagi eleqtruli Sre gansazRvravs niadagebis STanTqmisunarianobas, maT 
buferulobas da fizikur-meqanikur Tvisebebs. ionebis da mTeli molekulebis 
STanTqmiT da SekavebiT koloidebi gavlenas axdens kvebiT reJimze da, sabo-
loo jamSi, niadaguri nayofierebis doneze.

niadagis STanTqmisunarianobis agronomiuli mniSvneloba mdgomareobs kve-
biTi reJimis daregulirebaSi. calkeuli STanTqmuli kaTionebis ekologiuri 
mniSvneloba aseTia: 

kalciumi – niadagSi nayofierebis Semnaxvelia – gvxvdeba yvela niadagSi, ma-
gram gansxvavebuli raodenobiT. optimaluri raodenoba SavmiwebSia, Seadgens 
80-90%-s STanTqmiTi tevadobidan. misi aseTi raodenoba TiTqmis mTlianad 
uzrunvelyofs koloiduri sistemebis koagulacias (99%), xels uwyobs kargi 
struqturis Seqmnas da humusovani nivTierebebis dagrovebas.

magniumi – yovelTvis Tan axlavs kalciums. maTi urTierTSefardebaa 
Ca:Mg=5:1; magniumis did raodenobas SeuZlia gamoiwvios ekologiurad uar-
yofiTi Sedegi.
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kaliumi – mcenareebis ZiriTadi sakvebi elementia. zogjer aRiniSneba misi 
aragacvliT mdgomareobaSi gadasvla mineralebis kristalur badeSi.

natriumi – aucilebelia niadagebis funqcionirebisaTvis. natriumi uzrun-
velyofs koloidebis dispersiulobas, rac saWiroa humusovani nivTierebebis 
mineralizaciisa da niadagis xsnaris biologiuri komponentebiT Sesavsebad. 
natriumi koloidebis aqtiuri peptizatoria, riTac yvela koloidi gadadis 
zolis mdgomareobaSi. amitom, natriumis momatebul raodenobas mivyavarT 
niadagis damlaSebamde.

wyalbadi – gacvliT mdgomareobaSi niadagis mJavianobis wyaroa. gvxvde-
ba ukarbonato niadagebSi rogorc gacvliTi kaTioni; koloidebis aqtiuri 
peptizatoria. STanTqmul kompleqsSi misi raodenobis zrda (40-50%-ze meti) 
iwvevs niadagis damJavebas. am SemTxvevaSi niadagis pH mJave da Zlier mJavea. 
wyalbadis maqsimaluri Semcveloba niadagis STanTqmiT kompleqsSi SeiZleba 
aRwevdes STanTqmis tevadobis 80%-s.

alumini – gacvliT mdgomareobaSi warmoadgens koloidebis intensiur koa-
gulators. masze mniSvnelovnadaa damokidebuli mJave niadagebis Tvisebebi. 
niadagis xsnarSi gadasvlisas warmoqmnis hidrolizur mJave marilebs. niadagis 
mJavianobis warmoqmnaSi aluminisa da wyalbadis rols erTmaneTs uTanabreben, 
gansakuTrebiT, wiTelmiwebSi da yviTelmiwa ewerebSi.

rkina – aluminis msgavsad aris koloidebis intensiuri koagulatori, gan-
sakuTrebiT tropikuli da subtropikuli sartylebis niadagebSi. rkina mo-
nawileobs struqturuli mikroagregatebis warmoqmnaSi, rac aumjobesebs nia-
dagis struqturas. didi raodenobiTaa wiTelmiwebSi. 

niadagis STanTqmisunarianobis ganxilvisas mniSvnelovania, rom STanTqmis 
kompleqsi: 1) gansazRvravs niadagis ares reaqciasa da stabilurobas; 2) war-
moadgens mcenareebisTvis xelmisawvdomi biofiluri kaTionebis sacavs da  ko-
loidebis eleqtrostatistikuri TvisebebiT icavs niadags gamotutvisgan; 3) 
koloiduri masis mdgomareobiT ganapirobebs niadagis TiTqmis yvela fizikur 
Tvisebas; 4) mZime liTonebis da radionuklidebis geoqimiuri zemoqmedebisgan 
damcavi barieria.
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Tavi VIII

niadaguri xsnari da Jangva-aRdgeniTi 
procesebi niadagSi

8.1. niadaguri xsnaris zogadi cneba

niadaguri xsnari aris niadagis Tavisufali da SekavSirebuli wyali, ro-
melSic gaxsnilia da koloidur mdgomareobaSia organuli da mineraluri niv-
Tierebebi, zogierTi airi da tolia niadagis wylis moculobisa.

niadagis xsnari warmoadgens mis Txevad fazas bunebriv pirobebSi.
niadagebis kvlevebSi damkvidrebuli wylis, marilebisa da mJavebis gamo-

nawuri xsnarebi SeiZleba CaiTvalos rogorc niadagis Txevadi faza, magram 
xelovnur, laboratoriul pirobebSi. miRebuli gamonawurebi gansazRruli 
xarisxiT axdenen niadaguri xsnaris imitacias.

marilebisa da mJavebis koncentrirebuli xsnarebi mniSvnelovnad cvlis 
niadagis myar fazas da misi Sedgeniloba Sorsaa niadagebis bunebrivi xsnare-
bisgan.

niadagur xsnarSi mimdinareobs mniSvnelovani niadagur-qimiuri reaqciebi. 
mcenareebi da mikroorganizmebi, ZiriTadad, niadaguri xsnaridan iTviseben 
maTTvis saWiro nivTierebebs. 

termin „niadaguri xsnaris“ sinonimia „niadagis Txevadi faza“. niadagur xs-
nars ganmartaven rogorc eleqtrolitebis kvazi gawonasworebul xsnars, ro-
melic arsebobs niadagSi misi wyliT arasruli gajerebisas. niadagur xsnars 
Tvlian bunebrivi wylebis erT-erT umniSvnelovanes kategoriad, sicocxlis 
ZiriTad substratad, biosferos ZiriTad elementad. 

niadagebis xsnarebis Seswavla daiwyo gasuli saukunis dasawyisidan, raSic 
didi Rvawli miuZRvis k. gedroics, a. doiarenkos, v. komarovs, a. rodes, a. 
Cernovs, a. Smuks, m. daraselias da sxv.

niadaguri xsnari araerTgvarovania drosa da sivrceSi. gamoiyofa niadagu-
ri xsnaris 3 tipi, romlebic mkveTrad gansxvavdeba erTmaneTisagan Tvisebe-
biT, genezisuri da ekologiuri mniSvnelobiT:

1.  produqtiuli wylis niadaguri xsnari aris Tavisufali wyali, rome-
lic avsebs kapilarebs da ikavebs agregatebs Soris Tavisufal sivrces. 
niadaguri xsnaris moculoba Tavisufali wylis odenobis tolia, e.i. 
imyofeba Wknobis koeficientis tenianobidan – umcires wyaltevadobis 
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sazRvrebSi. niadagis nayofierebis umniSvnelovanesi ekologiuri funq-
ciebi ukavSirdeba swored niadagis produqtiul wyals. niadaguri xsna-
ri uzrunvelyofs wyliTa da sakvebi elementebiT mcenares da sxvadasx-
va organizms. niadaguri xsnari SeiZleba warmovidginoT ori formiT, 
romlebic Seesabamebian niadagis tenianobas – umciresi wyaltevadobidan 
kapilarebis gawyvetamde. niadaguri xsnari ganapirobebs mcenareTa meta-
bolizms, gansakuTrebiT, wyalmomaragebis mxriv.

2.  gravitaciuli wylis niadaguri xsnari ikavebs mxolod forebs da agre-
gatebs Soris sivrces da ifiltreba gruntis wylebSi. niadagur xsnarSi 
nivTierebaTa koncentracia didi ar aris da tolia am adgilebSi gamom-
dinare wyaroebisa da Webis wylebis koncentraciisa, e.i. gruntis wylebis 
koncentraciis donezea; gruntis wylebis warmoSoba da raodenoba da-
mokidebulia atmosferuli naleqebis raodenobasa da ganawilebaze wlis 
ganmavlobaSi. Tavisufali wylis niadagis xsnari arsebiTad gansazRvravs 
niadagis genezisur Taviseburebebs, profilis mixedviT calkeuli niv-
Tierebis ganawilebas. niadagi asrulebs mniSvnelovan ekologiur funq-
cias – profilidan gaaqvs abioturi nivTierebebi, agreTve anTropogenu-
ri gziT niadagSi moxvedrili damaWuWyianebeli nivTierebebi.

3.  mcenareTaTvis miuwvdomeli wylis tenianobis niadaguri xsnari fizi-
kurad mtkiced ukavSirdeba niadagis nawilakebTan. niadaguri xsnari 
nakleb aris Seswavlili misi gamoyofis siZnelis gamo. niadaguri xsnari 
Sedgeba sorbciuli da apkiseburi wylisgan, mniSvnelovnad ganapirobebs 
niadagebis fizikur mdgomareobas, mcenareTa wyliT momaragebas, war-
moadgens xelsayrel ares zogierTi mikroorganizmisTvis.

niadaguri xsnaris dayofa calkeul tipad pirobiTia, aseve pirobiTia nia-
dagis tenianobis dayofa sxvadasxva formad.

niadaguri xsnaris formirebaSi monawileobs ekosistemis mravali komponen-
ti – atmosferuli naleqebi da airebi, niadagis abioturi komponentebi, niada-
gwarmomqmneli qanebi, cocxali nivTierebebi.

niadaguri xsnari warmoadgens damoukidebel sistemas da, rogorc ufro 
rTuli niadaguri sistemis nawili, urTierTkavSirSia nivTierebaTa da energi-
is cvlis sxva sistemebTan. 

niadaguri xsnaris Sedgeniloba rTulia. masSi Sedis mineraluri, organuli, 
organul-mineraluri nivTierebebi, agreTve sxvadasxva airi da mikroorganiz-
mebi, uwvrilesi koloidebis zolebi.

niadagur xsnarSia mcenarisaTvis saWiro kaTionebi – Ca+2, Mg+2, Na+, K+, NH4
+, H+, 

Al3+, Fe2+, anionebi – HCO3
-, CO3

2-, NO3
-, NO2

-, Cl-, SO4
2-, H2PO4

-, HPO4
2-;

siliciummJava, rkinisa da aluminis erTnaxevari Jangeulebi, humusisa da 
dabalmolekuluri organuli nivTierebebis zolebi.

rkina, alumini, mravali mikroelementi – spilenZi, nikeli, vanadiumi, qromi, 
bori da sxv., niadagur xsnarSi imyofeba kompleqsuri organul-mineraluri naer-
Tebis saxiT. niadagis xnari gamoxatavs mis genezisur Taviseburebas. Warbtenian 
zolSi niadaguri xsnaris reaqcia mJavea, organuli nivTierebebi fulvaturi 
Sedgenilobisaa, xsnaris koncentraciac ufro dabalia, vidre sxva zonebSi.

niadagur xsnarebs axasiaTebT koncentraciis maRali dinamika, romelic 
dakavSirebulia tenianobisa da temperaturis cvlilebasTan, agreTve metabo-
lizmis procesebis intensivobasTan.
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niadaguri xsnaris koncentracia icvleba niadagis profilis mixedviT. nia-
dagur xsnarSi organuli nivTierebis Semcveloba maqsimums aRwevs humusovan 
horizontSi.

niadaguri xsnaris Sedgeniloba icvleba sezonurad, dRe-Ramis ciklSi, mce-
nareTa ganviTarebis fazebis, amindis mixedviT da a.S.

niadagur xsnarTan mWidrod aris dakavSirebuli niadagis mravali maCvene-
beli (ares reaqcia, Jangva-aRdgeniTi potenciali, buferoba, STanTqmisunaria-
noba, Tbotevadoba da a.S.).

8.2. niadaguri xsnaris gamoyofis meTodebi

myari fazisagan niadaguri xsnaris gamoyofas bevri meToduri siZnele 
axlavs Tan. niadagis xsnaris gamosayofad iyeneben sxvadasxva meTods: dapres-
vis, e.i. wnevis qveS specialur wnexebze sxnarebis momkis, centrifugirebis, 
sxvadasxva siTxiT Canacvlebis (gamodevnis), eleqtruls da sxv. 

gamoyofili niadaguri xsnaris raodenoba damokidebulia niadagis wyalSe-
kavebiT Tvisebasa da datenianebis xarisxze. 

centrifugirebiT niadaguri xsnaris miReba SesaZlebelia mxolod niada-
gebSi srul tentevadobasTan miaxloebuli tenianobiT. 

niadaguri xsnaris gamoyofa sxva siTxiT misi Canacvlebis meTodiT gulisx-
mobs, rom svetSi Sevsebuli bunebrivi tenianobis mqone niadagiT zemodan iJo-
neba gamodevnis siTxe. am miznis misaRwevad yvelaze mosaxerxebelia eTilis 
spirti. niadaguri xsnari grovdeba mimRebSi. mZime niadagebis filtraciuli 
Tvisebebis gasaumjobeseblad saWiroa maTi areva kargad garecxil kvarcis 
qviSasTan.

pirvelad aRniSnuli meTodiT niadaguri xsnaris gamoyofa 1896 wels Caata-
ra frangma fizikosma da agronoma i.Slezingma. man CanacvlebisTvis gamoiyena 
gamoxdili wyali, xolo niadaguri xsnarisa da Camnacvlebeli wylis gasacalke-
veblad moaxdina gamoxdili wylis Seferva. SemdgomSi Casanacvlebel siTxed 
daiwyes eTilis spirtis gamoyeneba. am meTodis modifikacia gulisxmobda xsna-
ris gamoyofis procesis gasaadvileblad niadagTan silis Serevas, SefardebiT 
1:1. SemdgomSi es meTodi wiTelmiwebSi niadaguri xsnaris gamosayofad gamoye-
nebul iqna anaseulis Caisa da subtropikuli kulturebis samecniero-kvlevi-
Ti institutis agroniadagmcodneobis laboratoriaSi (a. bajeliZe). aRniSnul 
meTodSi Sevida cvlileba – gamoiricxa niadagTan silis Sereva. dadginda, rom 
wiTelmiwebis mtkice wvrilagregatuli struqtura uzrunvelyofs WeSmariti 
niadaguri xsnaris Tavisufal gamoyofas.

siZneleebisa da rigi meToduri xarvezebis gamo, niadaguri xsnaris gamo-
yofam centrifugirebis meTodiT ver hpova gavrceleba kvlevebis praqtikaSi. 

niadaguri xsnarebis gamoyofa maRali wneviT niadagis dapresvis pirobebSi 
gamoiyeneboda umTavresad niadagis maqsimaluri molekuluri wyaltevadobi-
sas. am meTodiT, niadagis produqtiuli wylis tenianobis doneze, saWiroa 
dawnevis Zala 20-50kg/sm2.

yvelaze Znelia am meTodiT mcenareTa miuwvdomeli wylis donis niadaguri 
xsnaris gamoyofa, risTvisac saWiroa 1500-4000kg/sm2 wneva, xolo maqsimaluri 
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higroskopuli wylis doneze 7000-10000kg/sm2. am meTodiT niadaguri xsnaris 
gamoyofas aZnelebs niadagis mZime granulometruli Sedgeniloba, am meTodis 
uaryofiTi mxarea xsnaris mcire gamosavali, aparaturis sirTule da masobri-
vi analizebis Catarebis sirTule.

niadaguri xsnarebis miReba wylis gamonawurebis meTodiT uaxlovdeba li-
zimetrul meTods, magram raodenobrivi Sefardeba niadagi: wyali 1:5 rCeba 
standartad, rac wylis gamonawurebis meTodis upiratesobaa. es meTodi far-
Tod gamoiyeneba niadagSi arsebuli sakvebi elementebis raodenobisa da Tvi-
sebebis Sesaswavlad. 

wylis gamonawurebi gvaZlevs miaxloebiT warmodgenas niadagSi arsebuli 
xsnaris Tvisebebze. gamonawurebis momzadebis dros niadagze wylis moqmedeba 
bevr faqtorzea damokidebuli. gamonawurebis miaxloeba niadaguri xsnaris 
bunebriv pirobebTan SeuZlebelia.

wylis gamonawurebi gviCvenebs niadagSi adviladxsnadi nivTierebebis im 
raodenobas, romelsac SeuZlia, niadagisa da wylis mocemuli Sefardebisas, 
gadavides wylis gamonawurSi, niadaguri xsnari ki axasiaTebs niadagis Txevadi 
fazis Tvisobriv Sedgenilobas yovel mocemul momentSi. Txevadi faza imyo-
feba fizikur-qimiur wonasworobaSi niadagis myar fazasTan. wylis gamonawu-
ris miRebis dros niadagze damatebuli wyali azavebs Txevad fazas, cvlis 
mis adsorbciul wonasworobas myar fazasTan, damatebiT xsnis adviladxsnad 
naerTebs, Seaqvs cvlilebebi marilebis xsnadobaSi da pH mniSvnelobaSi. 

niadagze damatebuli wylis sxvadasxva raodenoba da maTi urTierTqmedebis 
dro arsebiT gavlenas axdens miRebuli wylis gamonawuris Sedgenilobaze. 

miuxedavad wylis gamonawurebis aRniSnuli naklovanebebisa, masobrivi ana-
lizebis dros mas mainc iyeneben rogorc yvelaze ufro ubralo da xelsayrel 
meTods. 

niadaguri xsnaris Seswavla Zlier gazavebuli mJavebis gamonawurebis 
saSualebiT (limonmJava, ZmarmJava, marilmJava da sxv.) iwvevs kidev ufro did 
cvlilebebs niadaguri xsnaris koncentraciasa da Tvisobriv SedgenilobaSi.

aRniSnuli meTodebiT xsnaris gamoyenebis Semdeg niadagSi kidev rCeba tenis 
garkveuli raodenoba. aRniSnuli meTodebis upiratesobaa xsnarebis miRebis 
SesaZlebloba savegetacio periodSi niadagebisTvis damaxasiaTebeli tenia-
nobis pirobebSi. amitom, niadaguri xsnaris dinamikis Seswavla SesaZlebelia 
mxolod am meTodebiT. maT naklad iTvleba niadagidan mocilebis dros gark-
veuli karbonatuli wonasworobis da xsnaris Jangva-aRdgeniTi mdgomareobis 
darRveva.

niadagmcodneobaSi niadagis Txieri fazis Sedgenilobas swavloben lizime-
truli meTodiT, rac gulisxmobs niadagis garkveul sizrqeSi CaJonili wvimis 
da mdnari wylis Seswavlas. wyals agroveben specialur mimRebSi. arsebobs li-
zimetrebis ramdenime varianti: lizimetrebi-konteinerebi nayaris niadagiT, 
lizimetrebi-monoliTi, lizimetrebi-Zabrebi da sxv. 

lizimetruli gamokvlevebi gamoiyeneba niadagis ganoyierebis, sakvebi ele-
mentebis niadagidan danakargis, maTi balansis dasadgenad da sxva msgavsi saki-
Txebis Seswavlis dros.

meTodi farTod aris gavrcelebuli evropisa da amerikis samecniero-kvle-
viTi dawesebulebebis praqtikul saqmianobaSi. fundamenturi lizimetruli 
kvlevebi 1870 wlidan tardeba rotamsterdis sacdel sadgurSi (inglisi).
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saqarTveloSi lizimetruli gamokvlevebi farTo masStabiT warmoebda 
Cais, subrtropikuli kulturebis da Cais mrewvelobis samecniero-kvleviTi 
institutis agroniadagmcodneobis ganyofilebaSi (m. daraselia, a. bajeliZe) 
da saqarTvelos niadagmcodneobis, agroqimiisa da melioraciis institutSi. 
anaseulis teritoriaze mowyobili iyo stacionaluri lizimetruli sadguri, 
sadac iswavleboda lizimetruli filtratebis Sedgeniloba da misi dinamika 
savegetacio sezonis ganmavlobaSi, sasuqebisa da sxva nivTierebebis moZravi 
formebis gadaadgileba ekologiuri pirobebis da agroteqnikis gaTvaliswi-
nebiT. 

cnobili mecnieri C. pirsoni aRniSnavda, rom niadagis gravitaciuli wya-
li, romelic filtraciis gziT swrafad gadaadgildeba qveviT, ar imyofeba 
wonasworobaSi niadagis Txevad fazasTan da ar SeiZleba CaiTvalos niadagur 
xsnarad. Sesabamisad, lizimetruli filtratis SedgenilobiT ar SeiZleba yo-
velTvis vimsjeloT niadagur xsnarze. garda amisa, lizimetruli meTodi ar 
aris moklebuli erTgvar xelovnurobas, lizimetrul WurWelSi gamoricxulia 
niadaguri xsnaris gverdiTi filtracia, rac mimdinareobs bunebriv pirobebSi. 
am naklovanebis Tavidan acileba jerjerobiT ver xerxdeba. Tumca, lizimetru-
li meTodi kargi saSualebaa niadagmcodneobis rigi sakiTxebis Sesaswavlad.

niadaguri xsnaris gamoyofisa da miRebis unaklo meTodi ar arsebobs, ma-
gram arsebuli meTodebidan yvelaze misaRebia niadaguri xsnaris gamoyofa 
spirtis CanacvlebiT. masac gaaCnia rigi naklovanebebi, magram aqvs upirates-
obac sxva meTodTan SedarebiT – aparaturis simartive, miRebuli xsnaris didi 
raodenoba da masobrivi Sedarebis mizniT analizebis didi raodenobiT war-
moebis saSualeba. meTodis yvelaze didi upiratesoba isaa, rom gamoyofili 
xsnari Seesabameba niadagis bunebriv Txevad fazas da miRebis procesSi misi 
Sedgeniloba ar icvleba. 

8.3. Jangva-aRdgeniTi procesebi niadagSi

niadagSi Jangva-aRdgeniTi procesebi farTod aris warmodgenili. isini ar-
sebiT gavlenas axdens niadagis genezisuri profilis formirebaze. Jangva-aR-
dgeniTi procesebi xorcieldeba niadagSi arsebuli organuli da mineraluri 
nivTierebebis mier, romlebsac unari aqvT Sevidnen aRdgeniT an daJangvis 
procesebSi.

JangviTs miekuTvneba reaqciebi, romelTa dros xdeba Jangbadis mierTe-
ba nivTierebasTan, mis mier wyalbadis eleqtronis dakargva, xolo aRdgeniT 
procesebSi piriqiT xdeba.

saerTo sqemiT, Jangva aris eleqtronebis gankargva, xolo aRdgena – maTi 
mierTeba.

Jangva-aRdgeniTi procesebi intensiurad mimdinareobs rogorc niadagis 
Warbi tenianobis dros, ise niadagis kargi aeraciis pirobebSic.

Jangva-aRdgeniTi reaqcia mimdinareobs heterogenur mravalfazian garemo-
Si. mineraluri komponentis garda reaqciaSi monawileobs sxvadasxva organuli 
nivTiereba. reaqciebi bioqimiuri xasiaTisaa. e.i. masSi monawileobs cocxali 
organizmebi, rac ukavSirdeba mikroorganizmebis moqmedebasTan.
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Jangva-aRdgeniTi potenciali (Jap) – aris potencialebis sxvaoba, romelic 
warmoiSoba niadagis xsnarsa da eleqtrods Soris (platina), roca mas moaTav-
seben niadagSi; gamoxataven mv-milivoltebSi da aRniSnaven Eh.

niadagSi es sidide meryeobs 200-700 – mv farglebSi. maCvenebeli SeiZleba 
iyos uaryofiTi. rac damokidebulia Jangva-aRdgeniTi procesebis mimarTule-
basa da intensivobaze, maCvenebelze mniSvnelovan gavlenas axdens ares reaq-
cia. magaliTad, pH=6.0 dros, rodesac Fe3+ gadadis Fe2+-Si,   Jap unda iyos 220 
mv farglebSi, xolo pH=7.0 dros – 160 mv. es niSnavs, rom pH-is momatebisas, 
aRdgeniTi procesebi mimdinareobs ufro dabali Jap-is dros. Jangva-aRdgeniT 
potencialze moqmedeben: temperatura, tenianoba, aeraciis pirobebi da or-
ganuli nivTierebebi.

temperaturis gadideba 100C-iT zrdis reaqciis siCqares 2-4-jer. tempera-
turis aweva optimumamde did gavlenas axdens bioqimiuri procesebis intensi-
vobaze, rac aCqarebs Jangva-aRdgeniT reaqciebs.

tenianoba gavlenas axdens niadagis agresiaze da Jangbadis Semcvelobaze. 
niadagis tenianobis optimumi dadebiT gavlenas axdens Jangva-aRdgeniTi rea-
qciebis mimdinareobaze.

aeraciis pirobebis mxriv, niadagis Warbtenianoba auaresebs niadagis hae-
rovan reJims, rac iwvevs Jangva-aRdgeniTi potencialis intensivobis Semci-
rebas.

organuli nivTierebis gavlena didia. igi Seicavs Jangva-aRdgeniT reaq-
ciebSi monawile nivTierebebs da amave dros warmoadgens sakvebi elementebis 
mniSvnelovan wyaros.

niadagSi sxvadasxva Jangva-aRdgeniTi potencials gansazRvravs sufTa mine-
raluri da organuli, Seqcevadi da Seuqcevadi sistemebi.

Seqcevadia sistemebi, romlebSic Jangva-aRdgeniTi potencialis reJimis Se-
cvlisas ar icvleba komponentebis jamuri Sedgeniloba.

Seuqcevadia sistemebi, romlebic Jangva-aRdgeniTi reJimis Secvlisas kar-
gaven komponentebis nawils, magaliTad,  atmosferoSi gadasuli airebis saxiT.
yvelaze xSirad niadagebSi gvxvdeba Jap-is Semdegi sistemebi Fe3+ - Fe2+, Mn2+-Mn3+, 
Mn4+, NO3-NO2-N2, CO2 – CH4 da sxv.

niadagis Jap aris saSualo am sistemebis Jap-is Eh-sa da niadagis Jap-s So-
ris. Cveulebriv, ufro axlosaa im sistemebis Jap-Tan, romelic yvelaze metia 
niadagSi. maT uwodeben potencialganmsazRvrel sistemebs.

sistema Fe3+→ Fe2+ Seqcevadia. gvxvdeba niadagSi, romlis Jangva-aRdgeniTi 
potenciali 500-700 mv farglebSia. forma samvalentiani rkinis hidroqsilis 
naleqia. Jap-is dawevisas 300-400 mv-mde, iwyeba rkinis aRdgena. orvalentiani 
rkinis xsnadi formis warmoqmnisTvis kargi pirobebia: Eh<150-200 mv da pH<6.0 
qveviT dawevisas.

Jap-is Eh-is gadidebisas 500-600-mde miuxedavad pH dabali maCveneblisa, 
xdeba rkinis mTliani daleqva xsnaridan Fe2+→Fe3+ gadasvlis gamo. gansakuTre-
biT Zlieria es procesi tute areSi.

sistema Mn4+↔ Mn2+
. Mn2+ mJave areSi mdgradia. rogorc ar unda Seicvalos 

Jap-is Eh maCvenebeli neitralur areSi, misi yofna SezRudulia. gansakuTre-
biT didi raodenobiT warmoiSoba aRdgenili manganumi mJave niadagebSi, roca 
maTSi iqmneba anaerobuli pirobebi. Eh-is gadidebisas 500-600 mv-mde, orvalen-
tiani forma swrafad gadadis oTxvalentian formaSi.
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sistema NO3→NO2→N2 niadagis da sasuqis azotis gardaqmnis ZiriTadi pro-
cesia da warmoadgens wrebrunvas sistemaSi „atmosfero-niadagi-mcenare“, ro-
melic mWidrod ukavSirdeba niadagis Jap-is mdgomareobas.

azotis gardaqmnis mniSvnelovan ciklebs warmoadgenen nitrifikaciis da 
denitrifikaciis procesebi.

nitrifikaciis procesi da nitratebis dagroveba mimdinareobs niadagis 
kargi aeraciisa da niadagSi gabatonebuli JangviTi reJimis dros, Eh-is maRali 
maCveneblebis pirobebSi 500-600 mv. cudi aeraciis pirobebSi, nitrifikaciis 
procesi mkveTrad izRudeba.

Jap-is dawevisas <200 mv-ze qveviT iqmneba aRdgeniTi pirobebi da viTar-
deba denitrifikaciis procesi; mas ukavSirdeba niadagidan azotis ZiriTadi 
danakargebi.

ganasxvaveben biologiur denitrifikacias da qemodenitrifikacias.
biologiuri denitrifikacia ganpirobebulia denitrofikatori mikroor-

ganizmebiT. qemodenitrofikacia – qimiuri reaqciebis moqmedebiT nitratebis 
aRdgenis procesi.

niadagSi mTavari damJangvelia molekuluri Jangbadi, romelic gaxsnilia 
niadagur haersa da xsnarSi. niadagSi Jangbadi Sedis atmosferodan airebis 
gacvlis procesSi da Jangavs niadagSi myof aRdgenil nivTierebebs.

niadagis aRdgeniT procesebSi didia mikrofloris wvlili. anaerobuli mi-
kroorganizmebi STanTqaven Jangbadis qimiur naerTebs, riTac iwveven aRdge-
niT procesebs. niadagis Jap-Tvis mniSvnelovania wyali, radgan yvela procesi, 
garda iSviaTi gamonaklisisa, mimdinareobs wyalSi gaxsnili saxiT. wyali Sei-
Zleba iyos rogorc damJangveli, ise aRmdgeneli faqtori.

niadagisa da misi genezisuri horizontebis Jangva-aRdgeniTi reJimi icvle-
ba sivrcesa da droSi. igi mWidrod ukavSirdeba niadagis wylovan-haerovan 
Tvisebebs da mikrobiologiuri moqmedebis intensivobas.

avtomorfuli niadagebisTvis damaxasiaTebelia Jap-is stabilurad maRali 
maCvenebeli. yviTelmiwa-ewer da yviTelmiwa-ewerlebian niadagebSi Jap meryeobs 
450-500 mv farglebSi; Warbtenian pirobebSi Jap SeiZleba daiwios 200-250 mv-mde. 

Savmiwebis, Savi, yomrali, yavisferi, ruxi-yavisferi niadagebisTvis damaxa-
siaTebelia Jap-is stabilurad maRali maCveneblebi – 500-650 mv. 

gacilebiT dabali sidideebi aqvs hidromorful da naxevrad-hidromor-
ful niadagebs, torfian da mTa-mdelos niadagebs. am niadagebis zeda hori-
zontebSi Eh=300-400 mv, xolo qveda horizontebSi 200-300 mv.

Waobiani niadagebi da hidromorfuli mlaSobebi xasiaTdeba Jap-is dabali 
maCvenebliT Eh= 200 mv da qveviT.

niadaguri profilis mixedviT Jap damokidebulia wylovan da haerovan, 
struqturul, organuli nivTierebis Semcvelobis maCveneblebze.

Jap-is sezonuri cvlilebebi damokidebulia wylis, haeris reJimze, tempe-
raturul pirobebsa da niadagis mikrobiologiur aqtivobaze.

niadagis Jangva-aRdgeniT reJimSi igulisxmeba JangviTi da aRdgeniTi pro-
cesebis urTierTSefardeba niadagwarmoqmnis wliur ciklSi.

arCeven niadagebis Jangva-aRdgeniTi reJimebis Semdeg tipebs:
1) niadagebi JangviTi garemos absoluturi gabatonebiT – mSrali subtro-

pikebis, naxevrad udabnos avtomorfuli niadagebi (Savi, yavisferi, ru-
xi-yavisferi niadagebi, Savmiwebi);
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2) niadagebi daJangviTi pirobebis gabatonebiT, calkeul tenian wlebSi aR-
dgeniTi procesebis SesaZlo gamomJRavnebiT (yomralebi, wiTelmiwebi, 
yviTelmiwebi, yviTel-yomralebi);

3) niadagebi kontrastuli Jangva-aRdgeniTi reJimiT (naxevrad hidromor-
fuli niadagebi – yviTelmowa-eweri, yviTelmiwa-ewerlebiani);

4) niadagebi mdgradi aRdgeniTi reJimiT (Waobiani niadagebi).

8.4. agronomiuli mniSvneloba

ekogenezisis pirobebSi niadaguri xsnaris mniSvneloba sakmaod didia. nia-
daguri xsnari gansazRvravs biosferoSi nivTierebaTa gadanawilebis glo-
balur process. niadagur xsnarSi arsebuli nivTierebebi gadadis gruntis 
wylebSi, Cairecxebian liTosferos fenebSi, reliefis Cadablebul adgileb-
Si da grovdeba geoqimiur barierebTan, warmoqmnis sasargeblo wiaRiseuls, 
wyliT Caitaneba wyalsacavebSi.

niadagis Txevadi fazis Seswavla WeSmariti niadaguri xsnarebis gamoyofiT, 
siTxeebiT Canacvlebis meTodiT, TandaTanobiT iqcevs yuradRebas, rogorc 
biosferos erT-erTi mniSvnelovani komponenti.

Jangva-aRdgeniT procesebs mniSvnelovani roli akisria niadagwarmoqmnisa 
da niadagis nayofierebis formirebaSi.

niadagis Jangva-aRdgeniT mdgomareobaze uSualod aris damokidebuli mce-
nareuli narCenebis transformacia, warmoqmnili organuli SenaerTebis da-
grovebis tempebi da Sedgenilobebi.

Jap-is ganviTarebasTan aris dakavSirebuli azotis, rkinis, manganumis, go-
girdis, aluminisa da fosforis SenaerTebis gardaqmna, rac organuli nivTie-
rebebis gardaqmnasTan erTad, ganapirobebs niadagis kvebiTi reJimis xasiaTs.

cudi kvebiTi reJimi axasiaTebs im niadagebs, romlebSic mudmivad an se-
zonurad viTardeba aRdgeniTi procesebi. es xdeba Jap-is maCvneblis 300 mv 
qveviT dawevisas. aRdgeniTi procesi arsebiT gavlenas axdens niadagebis ge-
nezisuri horizontis Camoyalibebaze.

sasoflo-sameurneo kulturebi uaryofiTad reagireben niadagSi aRdgeni-
Ti procesebis Sedegad Seqmnil mdgomareobaze. 

ar aris sasurveli Jap-is Zalian maRali maCveneblebi, radgan am dros 
Zlierdeba organuli naerTebisa da humusis mineralizacia da mcirdeba mine-
raluri sakvebi elementebis moZraoba.

niadagis Jangva-aRdgeniTi procesebis uSualo regulirebis xerxebi ar aris 
damuSavebuli, rCeba mxolod agroteqnikuri RonisZiebebi, romlebic aumjo-
besebs niadagis wylovan, haerovan da fizikur Tvisebebs, maT SeuZliaT iseTi 
procesebis regulireba, rogorebicaa mJave niadagebis mokirianeba da tute 
niadagebis moTabaSireba.

Jangva-aRdgeniTi reJimis regulireba SesaZlebelia agreTve hidroteqniku-
ri nagebobis mowyobiT, niadagebis daSrobiTa da morwyviT.
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9.1. zogadi cneba

niadagwarmoqmnis procesi xasiaTdeba ori urTierTsawinaაRmdego procesis 
erTdrouli mimdinareobiT, dispergaciiTa da koagulacia-agregaciiT. pirve-
li iwvevs daqucmacebas, ris Sedegadac izrdeba niadagis nawilakTa zedapiri, 
xolo meore – nawilakTa agregirebas, Sewebebas msxvil erTeulebad – struqtu-
rul agregatebad, riTac mcirdeba saerTo zedapiri. 

amrigad, niadagSi myari faza warmodgenilia sxvadasxva zomis, formis, Tvi-
sebebisa da wyobis struqturuli nawilakebiT.

niadagis struqtura aris myari fazis iseTi wyoba, romlis drosac niadagi 
Sewebebis gamo dayofilia meqanikuri elementebis erTeulebad. am erTeulebs 
ewodeba struqturuli agregatebi.

sxvadasxva zomis, formisa da Sedgenilobis agregatebis erTobliobas ewo-
deba niadagis struqtura, xolo niadagis Tvisebas meqanikuri zemoqmedebiT 
daiSalos calkeul agregatebad – niadagis struqturianoba.

struqtura aris ara marto niadagis mniSvnelovani morfologiur-genezi-
suri Tviseba, aramed niadagis agrofizikuri mdgomareobis erT-erTi umniSvne-
lovanesi Tvisebac. 

9.2. struqturis warmoqmna

niadagis struqturis warmoqmnaSi monawileobs ori erTdroulad mimdinare 
procesi. erTia niadagis masis dayofa sxvadasxva formisa da zomis meqanikur 
nawilakebad, xolo meore – agregatebis Sinagani struqturisa da Tvisebis – 
forianobis, wyalgamtarobis, bmulobis warmoqmna. 

fizikur-meqanikuri faqtoris gavleniT xdeba niadagis masis struqturul 
nawilebad danawileba. struqturis warmoqmna xdeba datenianebiT da daSro-
biT, niadagSi mobinadre cocxali organizmebis cxovelqmedebiT, mcenareTa 
fesvebis dawoliT da niadagis damuSavebiT – gafxvierebiT.

fizikur-qimiuri faqtoriT struqturianobis warmoqmna xorcieldeba nia-
dagis koloidebis koagulaciiT da nawilakebis Secementebis gziT. koloide-
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bis koagulacia xdeba iseTi ionebis-koagulatorebis moqmedebiT, rogoricaa 
– H+, Ca2+, Mg2+, Fe3+, Al3+. makompensirebel fenaSi moxvedrisas isini amcireben ko-
loidebis muxts, ewebebian erTmaneTs da qmnian mikroagregatebs. 

qimiuri faqtoris gavleniT warmoiqmneba Zneladxsnadi naerTebi (rkinisa 
da aluminis amorfuli hidroqsidebi, kalciumis karbonati, magniumis silika-
ti da sxv.), romlebic erTmaneTTan SecementebiT qmnian mikroagregatebs. 

biologiur faqtori gulisxmobs mcenaris da cxovelis aqtiurobas. niada-
gis cxovelebi (Wiayelebi) axdenen niadagis masis meqanikur daSla-danawilebas. 
mcenareTa moqmedeba mJRavndeba fesvTa sistemis moqmedebaSi. mcenaris fesveb-
Tan arsebuli rizosferos mikroorganizmebi did rols asrulebs mcenareuli 
narCenebis daSla-mineralizaciaSi. niadagis gastruqturebaze gansakuTrebul 
gavlenas axdens mravalwliani balaxebi. 

9.3. struqturis daSla da aRdgena

struqturianoba – niadagis cvalebadi Tvisebaa. struqturis daSla da aRd-
gena xdeba sxvadasxva faqtoris – meqanikuri, fizikur-qimiuri da biologiuri 
– gavleniT.

struqturis meqanikuri daSla xdeba atmosferuli naleqebisa da saso-
flo-sameurneo manqanebis gavleniT. wvimis wveTebis, agregatebSi arsebuli 
haerisa da siTbos cvlilebis Sedegad xdeba agregatebis daSla. gansakuTrebiT 
swrafad icvleba struqtura datenianebis pirobebSi. saxnavi miwebis struq-
turis daSla xdeba sasoflo-sameurneo manqanebiT mravaljeradi moxvnis Se-
degad.

fizikur-qimiuri procesiT struqturis warmoqmna xdeba niadagSi ionuri 
gacvlis Sedegad, roca STanTqmiT kompleqsSi orvalentiani ionebi icvlebian 
erTvalentiani ionebiT. aseT niadagebSi datenianebis Semdeg xdeba koloide-
bis peptizacia da Sedegad Sewebebuli agregatebis daSla. pirvel rigSi, es 
xdeba humusovan nivTierebebSi, romelTa nawilakebi Zlier Sewebebulia.

biologiuri faqtoris gavlena mJRavndeba saxnav niadagebSi. roca inten-
siurad xdeba maTi damuSaveba, niadagi yovelwliurad  Raribdeba da ar ivse-
ba organuli nivTierebebiT. am periodSi mikroorganizmebi Slian agregatebSi 
arsebul humusovan naerTebs. Sedegad, humusis SewebviTi unari mcirdeba an 
qreba da agregatebi iSleba.

9.4. agronomiuli mniSvneloba

agronomiulad misaRebad iTvleba sruqturuli agregatebi, zomiT 0,25-
10mm. Tu meqanikuri zemoqmedebiT niadagi iSleba am zomis agregatebad, maSin 
igi iTvleba struqturul niadagad. zomebis garda, agronomiuli mniSvneloba 
aqvs agregatebis meqanikur simtkices, wylisadmi gamZleobas da agregatebis 
forianobas. agregatebis simtkices aZlierebs Tixis maRali Semcveloba. agre-
gatebis wyalgamZleobas aqvs ormagi buneba, romelsac gansazRvravs agregate-
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bis koagulaciaSi monawile nivTiereba. Tu koagulacia Seuqcevadia da gaaCnia 
dabali forianoba, maSin agregatebis agronomiuli Tvisebebic dabalia, xolo 
Tu agregatebi mtkiced koagulirebulia da forianobac maRalia – >45%, maSin 
maTi agronomiuli Tvisebebic maRalia.

struqturul niadagebSi iqmneba saukeTeso pirobebi wylisa da haeris 
moZraobisaTvis, agreTve aRiniSneba kargi siTburi Tvisebebi. mcenarisTvis 
misawvdomi wylis Semcveloba da kargi aeracia iwvevs mikrobiologiuri pro-
cesebis gaaqtiurebas da sakvebi reJimis gaumjobesebas. am SemTxvevaSi Zlier 
Semcirebulia denitrifikaciis pirobebi, romelic uhaero sivrceSi iwyeba. 
kargad aerirebul niadagebSi xdeba erTnaxevari Jangeulebis gaaqtiureba, 
romlebic fosforTan erTad qmnian Znelad xsnad naerTebs. ustruqturo nia-
dagebSi, sadac wyali da haeri erTmaneTis antagonistebia, sxva suraTs vxv-
debiT. simkvrive gadidebulia, cudia wyalgamtaroba, wyali gamodevnis haers 
yvela foridan, iqmneba anaerobuli pirobebi da denitrifikaciis procesis 
Sedegad ikargeba azoti; xdeba rkinis, aluminisa da magniumis hidroJangebis 
aRdgena.
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niadagis fizikuri Tvisebebi

10.1. zogadi cneba

niadagebis fizikuri Tvisebebis Seswavla bevri mecnieris saxels ukavSir-
deba. am sakiTxebze muSaobdnen m. volni, i. Slezingi, e. Sone, i. kopecki, l. 
grando, n. kaCinski, a. rode da sxv. saqarTveloSi niadagis fizikas swavlobd-
nen m. daraselia, g. kostava, v. amiraniZe, S. falavandiSvili da sxv. 

niadagis fizikur Tvisebebs miekuTvneba: struqtura, wylovani, haerovani, 
Tburi, saerTo fizikuri da fizikur-meqanikuri Tvisebebi.

10.2. niadagis saerTo fizikuri Tvisebebi

niadagis zogad fizikur Tvisebebs miekuTvneba: niadagis simkvrive, myari 
masis simkvrive da forianoba.

niadagis myari fazis simkvrive warmoadgens misi myari fazis Sefardebas 
imave moculobis wylis masasTan +40C-is pirobebSi. sxvadasxva niadags gaaCnia 
myari fazis gansxvavebuli simkvrive. misi sidide mineraluri niadagebisTvis 
meryeobs 2,4-dan 2,8g/sm3-mde da damokidebulia niadagis mineralogiur Sedge-
nilobasa da organuli komponentebis Semcvelobaze. 

wiTelmiwebis da yviTelmiwebis myari fazis simkvrivea 2,7-2,8.
niadagis simkvrive – bunebriv SenebaSi aRebuli absoluturad mSrali nia-

dagis moculobis erTeulis masaa. niadagis simkvrive gramobiT gamoxatuli 
daurRveveli niadagis wonaa da meryeobs niadagis myari fazis Semdgeneli ni-
vTierebebis xvedriTi masis da forianobis (Rrulovnebis) sididis mixedviT.

niadagis simkvrive izrdeba zeda, yvelaze fxvieri, forovani da organuli 
nivTierebebiT mdidari horizontidan ufro momkrivo qveda horizontisken.
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cxr. 9. Tixnari da Tixa niadagebis moculobiTi masa

moculobiTi masa, g/sm3 simkvrivis Sefaseba

saxnav horizontSi
<1,0

1,0-1,1
1,2-1,3
1,3-1,4

niadagi fxvieria an mdidaria organuli 
nivTierebiT;

kulturuli axlad moxnuli niadagi;
saxnavi Semkvrivebuli;

saxnavi Zlier Semkrivebuli

saxnavis qvemo horizontSi
1,6-1,8

niadagebis Zlier Semkvrivebuli iluvialuri 
horizonti

yvelaze naklebad mkvrivia (<1,0-1,4g/sm3) torfiani horizonti, xolo yve-
laze mkvrivia (1,4-1,8g/sm3) iluviuri horizonti.

niadagis simkvrivis zrdasTan erTad mcirdeba niadagis forianoba da sxva 
Tanabar pirobebSi – maTi wyalgamtaroba. amitom, niadagur profilSi niada-
gis maRali simkvrivis mqone horizontis arseboba metyvelebs ara marto maT 
iluviur bunebaze, aramed atmosferuli tenis SesaZlebel dagrovebaze mkrivi 
horizontis zemoT mdebare horizontSi.

niadagis simkvrive damokidebulia niadagis qimiur da mineralur nawilze. nia-
dagis simkvrive ganisazRvreba xelsawyo – piknometris meSveobiT. meTodis prin-
cipi mdgomareobs niadaguri nawilakebis garkveuli masis Sesabamisi moculobis 
wylis (an romelime neitraluri siTxis, magaliTad, benzolis) gansazRvraSi.

forianoba an Rrulovneba warmoadgens bunebriv SenebaSi niadaguri masis 
nawilakebs Soris sicarieleebis (forebis) saerTo moculobas, gamosaxuls 
procentebSi dauSlel mdgomareobaSi arsebuli niadagis moculobasTan.

niadagis forianobis gansasazRvrad gamoiyeneba pirdapiri meTodebi, isini 
efuZvneba wylis an spirtis moculobis dadgenas, romelic srulad avsebs yve-
la foras. niadagis moculobiTi an xvedriTi masis codniT SesaZlebelia misi 
forianobis an Rrulovnebis dadgena.

niadagis forianoba damokidebulia granulometrul Sedgenilobaze, Sene-
basa da struqturaze. qviSian niadagTan SedarebiT, mZime granulometruli 
Sedgenilobis niadags aqvs ufro didi forianoba; rac ufro struqturulia 
niadagi da fxvieria misi Seneba, miT ufro maRalia forianoba da, piriqiT. 
niadagis qveda horizontebisTvis forianoba Seadgens niadagis saerTo fo-
rianobis 40-50%-s. niadagis zeda fxvier, organuli nivTierebiT gamdidrebul 
horizontSi is izrdeba 60-70%-mde, xolo torfSi – 90%-mde.

saerTo forianoba iyofa kapilarul da arakapilarulad. wvril kapila-
rebSi an forebSi niadagur nawilakebs Soris SeiZleba Sekavdes kapilarulad 
Camokidebuli wyali. niadagSi forebis, daaxloebiT, 80%-s Seadgenen kapila-
ruli zomis forebi. arakapilaruli forianoba aris niadagSi didi Rruebi: 
bzarebi, bigebis svlebi, fesvebis gaxrwnis Semdeg darCenili Rruebi, isini  
advilad atarebs wyalsa da haers.

niadagi xelsayreli fizikuri TvisebebiT xasiaTdeba maRali saerTo fo-
rianobiT (moculobis 50-70%) da aeraciiT (35-40%), e.i. haeriT da ara wyliT 
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Sevsebuli forebiT. araxelsayreli fizikuri Tvisebebis dros saerTo foria-
noba Seadgens mxolod 40-50%-s, xolo aeraciis forianoba – 15-20%-s; iluviur 
mkvriv horizontSi saerTo forianoba ecema 30-35%-mde, xolo aeraciis foria-
noba – 10-5%-mde.

10.3. niadagis fizikur-meqanikuri Tvisebebi

niadagis fizikur-meqanikuri Tvisebebi mniSvnelovania niadagis damuSave-
basTan dakavSirebuli sakiTxebis, geografiuli kvlevis, sasoflo-sameurneo 
manqanebisTvis masalebis SerCevis, mSeneblobis da sxv. dros. niadagis fizi-
kur-meqanikur Tvisebebs didi mniSvneloba aqvs mcenaris sicocxlisTvis: xSi-
rad gadamwyvet gavlenas axdens fesvTa sistemis ganawilebaze (Tumca, fesvis 
xvedriTi dawola aRwevs did sidides, romelic mniSvnelovnad aRemateba mra-
vali sasoflo-sameurneo manqanebis muSa nawilis xvedriT dawolas). 

niadagis umTavresi fizikur-meqanikuri Tvisebebia: simagre, bmuloba, plas-
tikuroba, webvadoba, dajdoma da gajirjveba.

 niadagis simagre – winaRoba, romelsac iCens niadagi masSi sxva sxeulis 
SeRwevis dros. izomeba specialuri xelsawyoTi da gamoixateba kg/sm2. maRali 
simagre niadagebis cudi fizikur-meqanikuri da agrofizikuri Tvisebis maC-
venebelia. maRali simagris niadagze mcenare cudad viTardeba. simagre da-
mokidebulia datenianebaze. datenianebis Semcirebisas is mkveTrad izrdeba. 
simagresa da tenianobas Soris arsebobs mWidro kavSiri, romelic xasiaTdeba 
Sebrunebuli korelaciiT da aRwevs 0,8-1,0. sxvadasxva granulometruli Sed-
genilobis niadagis simagre icvleba did farglebSi – 5-7-dan 45kg/sm2-mde.

 xvedriTi winaRoba – Zala, romelic ixarjeba niadagis fenis gadatria-
lebisas. xvedriTi winaRoba damokidebulia meqanikur Sedgenilobaze, stru-
qturul mdgomareobaze da niadagis simagreze, niadagSi tenis Semcvelobaze. 
umciresia, rodesac tenis Semcveloba 15-25%-ia sxvadasxva niadagSi xvedriTi 
winaRoba meryeobs 1,1-dan 0,4kg/sm2-mde.

 niadagis simagrisa da xvedriTi winaRmdegobis gasazomad iyeneben simagrg-
zomebs, dinamografebs. niadaguri profilis savele aRweris dros sxvadasxva 
horizontis simagris gansazRvrad Seqmnilia savele xelsawyoebi.

 niadagis bmuloba – niadagis unari winaaRmdegoba gauwios gareSe dawo-
las, romelic mimarTulia niadaguri nawilakebis gansacalkeveblad. yve-
laze maRali bmulobiT xasiaTdeba Tixa niadagi. niadagis bmuloba meryeobs 
Zalian did farglebSi da damokidebulia granulometrul Sedgenilobaze, 
humusis Semcvelobasa da tenianobis mdgomareobaze. sasoflo-sameurneo 
manqanebis muSa nawilebis yvela gaangariSeba xdeba niadagis bmulobis ga-
TvaliswinebiT.

niadagis plastikuroba – niadagis unari, mTlianobis daurRvevlad Seicva-
los forma gareSe Zalis zegavleniT da SeinarCunos igi gareSe Zalis moci-
lebis Semdeg. plastikuroba damokidebulia niadagis meqanikur Sedgeniloba-
ze. yvelaze plastikuria Tixa meqanikuri Sedgenilobis niadagi, Semdeg modis 
Tixnarebi; qviSebs plastikuroba ar gaaCnia. plastikuroba izomeba pirobiTi 
sididiT – plasitikurobis ricxviT an koeficientiT.
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mSrali niadagi warmoadgens fxvier niadags. Tu daviwyebT wylis damatebas, 
maSin sifxviere Tviseba daikargeba. garkveuli tenianobis pirobebSi niadagi iw-
yebs Sewebebas da SesaZlebeli xdeba misi daxveva. wylis minimaluri raodenoba, 
romelic saWiroa, raTa niadagma daiwyos daxveva, warmodgens plastikurobis 
qveda an daxvevis sazRvars. wylis raodenobis niadagis wonasTan Sefardeba ga-
moisaxeba procentebiT. Tu gavagrZelebT wylis damatebas, maSin niadagi nel-ne-
la ufro da ufro plastikuri gaxdeba. SeiZleba mivaRwioT iseT mdgomareobas, 
rom Tu aviRebT teniani niadagis nawils, gavyofT viwro napraliT (SpateliT) 
or nawilad, davdebT gverdigverd dafaze da movartyamT dafas qvemodan an 
gverdidan, niadagis nawilebi SeerTdeba. niadagis aseTi mdgomareoba warmoad-
gens plastikurobis zeda sazRvars an denadobis qveda sazRvars. Semdgomi da-
tenianebisas niadagi iwyebs denadobis Tvisebis SeZenas da misi plastikuroba 
mcirdeba. Tu gavagrZelebT wylis damatebas, maSin wyliT gajerebuli niadagis 
ori nawili SeerTdeba dartymis gareSec. wylis raodenoba, romlis drosac xde-
ba niadagis Tavisufali SeerTeba, aris denadobis zeda sazRvari.

amgvarad, niadags gaaCnia plastikuroba, rodesac is imyofeba datenianebis md-
gomareobaSi plastikurobis zeda da qveda sazRvars Soris. sxvaoba wylis Semcve-
lobaSi am or mdgomareobas Soris aris plastikurobis ricxvi an koeficienti. 

tenian mdgomareobaSi plastikur niadags gaaCnia bmuloba. plastikurobis 
gaTvaliswineba xdeba sasoflo-sameurneo manqanebis saWreli nawilebis ga-
Tvlis da sawvavis normebis dadgenis dros.

niadagebis webvadoba, plastikurobis msgavsad, ganpirobebulia leqis nawi-
lakebis da wylis arsebobiT. mJRavndeba tenianobis garkveuli xarisxisas, 
aRwevs maqsimums da iklebs niadagis gadatenianebisas. webvadoba izomeba Za-
liT (gamoxatuli gramobiT), romelic aucilebelia, raTa moxdes niadagis 1sm2 
farTobis zedapiridan liTonis firfitis mowyveta. 

 niadagis dajdoma – gamoSrobis dros niadagis moculobis Semcireba. daj-
doma damokidebulia granulometrul Semadgenlobasa, leqis mineralur Semc-
velobasa, koloidebis hidrofilobis xarisxsa da wylis sawyis Semcvelobaze. 
dajdomis Semdeg niadagis moculobis Tanafardoba teniani niadagis sawyis 
moculobasTan gamoixateba procentebiT. dajdoma mWidrod aris dakavSirebu-
li gajirjvebasTan, rac ufro metia gajirjveba, miT ufro Zlieria dajdoma. 

niadagis gajirjveba – es procesi gulisxmobs datenianebisas niadagis mo-
culobis zrdas. datenianebisas niadagis moculobis zrdis Sefardeba mSrali 
niadagis sawyis moculobasTan  gamoixateba procentebiT. gajirjveba damoki-
debulia niadagSi koloidebis da Tixa mineralebis Semcvelobaze. gajirjve-
bis yvelaze maRali maCvenebliT xasiaTdebian monTmorilonitis Sedgenilobis 
Tixa da natriumiT maZRari niadagebi.

10.4. agronomiuli mniSvneloba 

niadagis fizikur Tvisebebs gadamwyveti mniSvneloba aqvs maRalproduq-
tiuli sasoflo-sameurneo kulturebis moyvanaSi. niadagis saerTo fizikuri 
da fizikur-meqanikuri Tvisebebi, sasoflo-sameurneo gamoyenebis dros, Sei-
Zleba Seicvalos agroteqnikuri, qimiuri da biologiuri zemoqmedebiT.
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agroteqnikuri xerxebiT (moxvna, kultivacia, mitkepna da sxv.) mniSvne-
lovnad icvleba saxnavi da qveda horizontis simkrive da saerTo forianoba, 
maTi xvedriTi winaRoba. sxvadasxva agroteqnikuri xerxis gamoyenebiT niada-
gis zeda horizontebi iZens xelsayrel Senebas. saxnavis Ziris gafxviereba 
xels uwyobs niadagis araxelsayreli fizikuri Tvisebebis mocilebas.

melioraciis qimiuri xerxebi cvlis STanTqmuli fuZeebis Sedgenilobas, 
niadagebis fizikuri da fizikur-qimiuri Tvisebebis mTel kompleqs. niada-
gebis fizikuri Tvisebebis yvelaze gavrcelebul qimiur xerxebs miekuTvneba 
mJave niadagebis mokirianeba, bicobebis moTabaSireba, xelovnuri mwebavi ni-
vTierebebis (polimerebis) Setana. mokirianebis Sedegad niadagi xdeba ufro 
struqturuli, masSi izrdeba wyalgamtaroba da mcirdeba simkvrive. moTaba-
SirebiT xdeba bicobi niadagebisTvis tute reaqciis mocileba, umjobesdeba 
maTi fizikuri Tvisebebi da struqtura. STanTqmuli natriumis kalciumiT 
Secvlis Sedegad icvleba niadagis simagre, xvedriTi winaRoba, webvadoba da 
sxva fizikur-meqanikuri Tvisebebi. 

niadagebis fizikuri Tvisebebis gaumjobesebis biologiuri xerxebi – es 
aris kulturuli mcenreulobis zemoqmedeba, sideratebis daTesva, organuli 
sasuqebis Setana. niadagebis qimiuri melioracia (mokirianeba, moTabaSireba) 
unda tardebodes organuli sasuqebis gamoyenebasTan erTad. aseTi kompleq-
suri zemoqmedebis Sedegad niadagi mniSvnelovnad icvlis nayofierebas.
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11.1. zogadi cneba

wyali niadagis erT-erTi umniSvnelovanesi da sakmaod mobiluri Semadge-
neli nawilia. wylis monawileobiT xorcieldeba gamofitvis, organuli narCe-
nebis humifikaciis da mineralizaciis procesebi. niadaguri teni warmoadgens 
mikroorganizmebis da umaRlesi mcenareebis sicocxlis safuZvels. 

mcenareebis da niadaguri mikroorganizmebis normaluri ganviTareba Seu-
Zlebelia tenis sakmarisi raodenobis gareSe. 1 grami mSrali nivTierebis Sesa-
qmnelad mcenare xarjavs 200-dan 1000g-mde wyals. 

niadaguri tenis monawileobiT xdeba nivTierebebis gadaadgileba niadagur 
profilSi da genezisuri niadaguri horizontebis gancalkeveba, agreTve ni-
vTierebebis nawilis gatana niadaguri profilis gareT. niadagis tenianobis 
mdgomareoba gansazRvravs mis fizikur-meqanikur Tvisebebs (simkrive, webovne-
ba da sxv.). wyali, rogorc Termomaregulirebeli faqtori, gansazRvravs nia-
dagidan da mcenaridan siTbos xarjvas aorTqlebiT da transpiraciiT. te-
nis gadaadgileba niadagSi da mis zedapirze gansazRvravs zogierT process, 
romlebic uaryofiT gavlenas axdens nayofierebaze (erozia, zeda Sreebidan 
sakvebi elementebis gatana).

niadagebis wylovan Tvisebebs da wylis reJims mravali mecnieri swavlobda 
– g. visocki, e. raseli, p. fageleri, a. mitCerlixi, g. kapeni, a. rode, n. kaCinski, 
l. karpaCevski da sxv. saqarTveloSi am sakiTxebs swavlobdnen m. daraselia, g. 
kostava, a. mowerelia, v. amiraniZe, S. falavandiSvili, T. uruSaZe, j. lomiZe, 
a. uruSaZe, v. lomiZe da sxv. 

11.2. niadagis tenis kategoriebi, formebi da saxeebi

niadagSi teni SeiZleba iyos myar, airovan da Txevad mdgomareobaSi.
niadagSi gamoiyofa niadaguri tenis Semdegi kategoriebi:
kristalizaciuri teni myarad ukavSirdeba mineralebs (alumosilikatebi, 

hidroqsidebi, martivi marilebi) da Sedis niadagis myar fazaSi. magaliTad, 
gogirdmJava kalciumis kristalizaciis da TabaSiris warmoqmnis dros CaSO4 
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yovel molekulas ukavSirdeba wylis ori molekula (CaSO4• 2H2O), gogirdm-
Java natriumis kristalizaciis da mirabilitis warmoqmnisas – 10 molekula  
(Na2SO4•10 H2O). wylis es kategoria mcenarisTvis miuwvdomelia.

myari teni periodulad Cndeba sezonurad gamyinav niadagSi da uwyvetad 
gvxvdeba mudmivi mzralobis niadagebis qveda horizontSi.

orTqlisebri teni arsebobs niadagis haerSi wylis orTqlis formiT. atmos-
ferodan an niadagis SigniT wylis aorTqlebis Sedegad niadagSi moxvedrisas 
teni moZraobs forebsa da sicarieleebSi orTqlis didi drekadobis adgilebi-
dan naklebi drekadobis adgilebamde. sezonuri an mudmivi mzralobis niadagSi 
orTqlisebri wyali gadaadgildeba civi frontisken, sadac kompensirdeba, rac 
inarCunebs wlis orTqlis dabal drekadobas mzrali da galxobili Sreebis sazR-
varze. wylis orTqlis pasiuri gadaadgilebisTvis garkveuli mniSvneloba aqvs 
niadaguri haeris Tbur gafarToebas, romelic Cveulebriv aRiniSneba zeda ho-
rizontSi maTi gaTbobisas dRis ganmavlobaSi. atmosferuli haeris dawola da 
aerodinamikuri Zalebi, romlebic Cndeba niadagis zedapirze qaris moqmedebisas, 
aZliereben orTqlisebri tenis cvalebadobas niadagsa da atmosferos Soris.

Txevadi teni arsebobs niadagSi bmuli da Tavisufali wylis saxiT. yoveli 
maTgani warmodgenilia tenis ramdenime formiT. 

1. bmuli tenis Sekaveba xdeba myari nawilakebis zedapirze molekuluri mi-
zidulebis ZalebiT da iyofa myarad da faSarad dakavSirebul tenad. 

myarad dakavSirebuli (higroskopuli) teni. niadagSi wylis orTqlis nawi-
lakebis moZraoba da maTi raodenoba regulirdeba sorbciuli ZalebiT – or-
Tqlisebri wylis molekulebis mizidulobiT niadagur nawilakamde da misi 
gardaqmniT myarad dakavSirebul higroskopul wylad.

myari nawilakebiT orTqlisebri tenis mizidulobis Zalebi moqmedeben mci-
re manZilze, romelic udris wylis molekulis ramdenime diametrs. wylis 
pirveli Sris adsorbcia niadaguri nawilakiT sruldeba:

a) nawilakis zedapiruli Sris SemadgenlobaSi Semavali Jangbadis atomebis 
wyalbadovani kavSirebis xarjze;

b) kaTionebis hidrataciis xarjze, romlebic ganlagebulia nawilakis ze-
dapirze magniumis atomebis siliciumis da aluminis atomebiT Senacvlebis 
izomorful wertilebSi.

niadagSi orTqlisebri tenis sorbciis procesis sawyisi stadia mdgoma-
reobs TviT nivTierebis zedapiruli molekulebiT da ionebiT wylis orT-
qlis molekulebis mizidvaSi: Cndeba sorbirebuli molekulebis pirveli Sre, 
romlis sisqe izomeba molekulebis ori-sami diametriT. wylis molekulebis 
Semdegi Sre ukve miizideba TviT adsorbirebuli wylis molekulebiT da msu-
buqdeba maTi dipoluri xasiaTiT. amgvarad, sorbirebuli wylis yvela mole-
kula mkacrad orientirebul mdgomareobaSia. qviSis kvarciT wylis orTqlis 
sorbciaze Catarebulma dakvirvebebma gviCvena, rom monomolekularuli Sris 
warmoqmna xdeba wylis orTqlis Zalian mcire wnevis dros – daaxloebiT far-
dobiTi tenianobis 1%-mde. orTqlis wnevis Semdgomi zrdisas iwyeba mravalS-
riani sorbciis procesi. 80-85%-is fardobiTi tenianobis dros higroskopuli 
wylis afskis sisqe udris 30-50 molekulis diametrs.

myarad dakavSirebul tens axasiaTebs Tvisebebi, romlebic ganasxvavebs mas 
Tavisufali wylisgan: axasiaTebs gadidebuli simkrive (1,1-1,7), naklebi Tbo-
tevadoba (daaxloebiT 0,5), ar SeuZlia gaxsnas eleqtrolitebi da gaataros 
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eleqtruli deni, ar iyineba -780C-ze da gaaCnia meqanikuri Tvisebebi, romliTac 
uaxlovdeba sxeulebs (daZvris moduliT da denadobis zRvariT). wylis pirve-
li Sris adsorbciis dros gamoiyofa dasvelebis siTbo. 

higroskopuli teni imdenad myarad aris Sekavebuli niadaguri nawilakebis 
zedapirze, rom misi mocileba SesaZlebelia mxolod orTqlisebr mdgomareo-
baSi niadagis gaxurebisas 1000C-ze zeviT 4-5 saaTis ganmavlobaSi. myarad daka-
vSirebuli (higroskopuli) tenis maqsimaluri raodenoba warmoadgens wylo-
van-fizikur konstantas da maqsimaluri higrosopulobis (mh) saxelwodebiTaa 
cnobili. 

faSarad dakavSirebuli (an afskisebri) teni aris wyali, romlis dakaveba 
xdeba im molekuluri mizidulobis ZalebiT, romlebic aRemateba maqsimaluri 
higroskopulobis sidids. misi ZiriTadi niSania wylis molekulebis orien-
tirebuli ganlageba. faSarad dakavSirebuli wylis yvelaze didi raodenoba 
SeiZleba 2-4-jer aRematebodes maqsimaluri higroskopulobis sidides. mo-
lekuluri mizidulobis ZalebiT Sekavebuli tenis es damatebiTi raodenoba 
niadags ar SeuZlia STanTqas wylis orTqliT gajerebuli atmosferodanac; 
faSaraddakavSirebuli teni sorbirdeba mxolod Txevad tenTan niadaguri 
nawilakebis Sexebisas.

myarad dakavSirebulisgan gansxvavebiT, faSarad dakavSirebul tens Seu-
Zlia erTi niadaguri nawilakisgan gadaadgileba sxva nawilakisken: ufro 
sqeli afskebis nawilakebidan naklebad sqeli afskebiT nawilakebisken, magram 
es moZraoba SesaZlebelia mxolod maSin, rodesac arsebobs tenianobis gark-
veuli gradienti da sruldeba Zalian nelia.

faSarad dakavSirebuli tenis mocileba SesaZlebelia centrifugirebiT 
(centrifugiT ganviTarebuli maRali aCqarebiT) an dawnexiT (68500-2000kg/sm2 
wneviT).

faSarad dakavSirebuli (an afskisebri) teni gansxvavdeba niadagSi arsebuli 
Cveulebrivi Txevad tenisgan mxolod gaxsnili nivTierebis ramdenadme daqvei-
Tebuli koncentraciiT da gayinvis temperaturiT (-150C temperaturis daqvei-
Tebisas gauyinavi wylis raodenoba uaxlovdeba maqsimaluri higroskopulobis 
sidides).

wylis yvelaze didi raodenoba, romelic SeiZleba Sekavebul iqnas mole-
kuluri mizidulobis ZalebiT, warmoadgens maqsimalur molekulur tente-
vadobas (mmt) da gamoixateba procentebSi niadagis masidan an moculobidan.

2. Tavisufali teni gvxvdeba niadagSi Semdegi formiT: Camokidebuli, mib-
jenili gravitaciuli da Tavisufali gravitaciuli.

kapilarulad-dakidebuli teni. mas axasiaTebs mudmiv an droebiT wyalSem-
cvel horizontebTan hidrostatikuri kavSirebis uqonloba. is warmoiqmneba 
niadagis zemodan datenianebis dros (wvimis an morwybis Semdeg). zemodan das-
velebis Semdeg niadagis zeda horizontebSi dakidebuli tenis yvelaze didi 
raodenoba warmoadgens niadagis umcires an savele tentevadobas (ut).

arCeven Camokidebuli tenis Semdeg saxeebs:
a) Sepirapirebuli kapilarulad-Camokidebuli. gvxvdeba sxvadasxva gra-

nulometruli Sedgenilobis niadagSi gancalkevebuli Sejgufebis saxiT 
myari nawilakebis Sexebis wertilebis garSemo < ut tenianobis pirobebSi. 
hidrostatikuri uwyvetoba ar aRiniSneba, wylis Sekaveba xdeba kapilaruli 
ZalebiT;
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b) Sidaniadaguri kapilarulad-Camokidebuli. gavrcelebulia makrostru-
qturis mqone niadagSi, avsebs kapilaruli zomis forebs, romlebic gamsWvala-
ven agregatebs niadagis < ut tenianobis pirobebSi;

g) maZRari kapilarulad-Camokidebuli. gvxvdeba saSualod marcvlovan 
niadagSi, zedapirul SreSi, srulad avsebs niadaguri masis forovan sivrces. 
tenis es saxe iqmneba niadagis an gruntis sawyisi simSralis dros; misi Seka-
veba xdeba kapilaruli ZalebiT. tenis SekavebaSi did rols asrulebs Tavi-
dan mSali niadagis susti dasveleba. damaxasiaTebelia maZRari Sris zRvruli 
simZlavre, romlis gadametebisas wonasworoba irRveva da mTeli teni, garda 
Camonadenisa, Camoedineba qvemoT;

d) sorbciul-Caketili. xvdeba saSualo da mZime meqanikuri Sedgenilobis 
niadagSi msxvil forebSi mikro dajgufebebis saxiT, romlebic izolirebulia 
erTmaneTisgan SekavebiT bmuli wylidan. misi Sekaveba xdeba sorbciuli Zale-
biT.

kapilarulad-mibjenili teni gxvdeba ori formiT:
a) mibjenil-dakidebuli kapilaruli teni warmoiqmneba ut da meti tenia-

nobis pirobebSi qvemoT ganlagebul SresTan SedarebiT (ufro msxvilforova-
ni) mZime Sreobriv sizrqeSi (ufro wvrilforovani);

b) mibjenil-kapilaruli. gvxvdeba kapilaruli arSias tenis saxiT sxvadasx-
va granulometruli Sedgenilobis niadagSi niadagur-gruntis wylebis droe-
biTi an mudmivi sarkis Tavze; warmoiqmneba > ut tenianobis pirobebSi.

mocemul niadagSi maqsimalurad SesaZlebeli kapilarul-mibjenili tenis 
raodenoba warmoadgens kapilarul tentevadobas (kt). 

Tavisufali gravitaciuli teni – misTvis damaxasiaTebelia gadaadgileba 
simZimis Zalis gavleniT. iyofa or saxed:

a) gaJonviTi teni – imyofeba simZimis Zalis gavleniT msxvil forebsa da 
arakapilarul sibrtyeebSi daRmavali moZraobis mdgomareobaSi, rac SeimCneva 
niadagis > ut tenianobis pirobebSi.

b) wyalSemcveli horizontebis teni – gruntis, niadagur-gruntis da niada-
guri wylebi, romlebic Sekavebulia wyalgaumtari qvefenili Sris arsebobis 
Sedegad. wylebi SeiZleba iyos damdgari an hidravlikuri dawnevis sxvaobis 
SemTxvevaSi Camodenili wyalgamZle Sris daxrilobis mimarTulebiT.

11.3. niadagis wylovan-fizikuri Tvisebebi

niadagis umTavres wylovan-fizikur Tvisebebs miekuTvneba wyalSemkaveblo-
biTi, wyalamwevi da wyalgamtarobiTi unari. 

niadagis wyalSemkaveblobiTi unari. niadagis myari fazis unari, sorbciu-
li da kapilaruli Zalebis monawileobiT daakavos niadaguri wyali Camode-
nidan (simZimis Zalis gavleniT), warmoadgens wyalSemkaveblobiT unars. wylis 
yvelaze didi raodenoba, romelsac akavebs niadagi sxvadasxva ZalebiT, aris 
wyaltevadoba. arCeven wyaltevadobis ramdenime saxes.

myari nawilakebis unars, STanTqan haeridan orTqlisebri wyali, warmoad-
gens niadagis higroskopulobas. garegnulad srulebiT mSrali niadagi (haer-
mSrali niadagi), romelic didi xniT inaxeboda saTavsoSi, Cveulebriv, Seica-
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vs higroskopuli wylis garkveul raodenobas. mas gamoxataven procentebSi 
niadagis absoluturad mSrali niadagis wonis mimarT (gamoSrobils t = 1050C). 
higroskopuli wylis raodenoba, romelic SeiZleba STanTqas niadagma, damo-
kidebulia niadagTan Semxeb haerSi wylis orTqlis fardobiT drekadobaze da 
mis meqanikur Semadgenlobaze.

maqsimaluri higroskopuloba (mh) aris tenis is raodenoba, romelic Sei-
Zleba STanTqas niadagma haeridan da gamoisaxeba procentebSi niadagis woni-
dan. maqsimaluri higroskopulobis sidide meryeobs 2-3%-dan msubuqi granu-
lometruli Sedgenilobis niadagSi, 12-15%-mde – mZime niadagSi humusis didi 
SemcvelobiT.

maqsimaluri molekuluri tentevadoba (mmt) Tixa niadagebSi aRwevs 43-44%-s, 
 umravles Tixnar niadagSi is Seadgens 7-15%-s.

umciresi tentevadoba (ut) damokidebulia niadagis granulometrul Sed-
genilobaze, mis agregatulobasa da forianobaze. umravles niadagSi ut Sead-
gens niadaguri masis 20-30%-s. dadgenilia empiriuli damokidebuleba niadagis 
moculobiT wonasa (mw) da umcires tentevadobas (ut) Soris. granulometru-
li Sedgenilobis erTgvarovnebis pirobebSi moculobiT masis namravli ut si-
dideze, gamoTvlili niadagis sxvadasxva horizontisTvis, warmoadgens mudmiv 
sidides mTeli niadaguri profilisTvis [mw] – [ut] = k(const). ut moculobiTi 
masis ukuproporciulia da, maSasadame, forianobis sididis pirdapirpropor-
ciulia:

Tixnar da Tixa niadagebSi Camokidebuli tenis raodenoba da dasvelebuli 
Sris simZlavre SeiZleba aRwevdes mniSvnelovan sidideebs. 

niadagSi Camokidebuli tenis ganawileba, morwyvis sxvadasxva vadis Semdeg, 
miuTiTebs tenis Zalian nel Camodenaze da niadagSi moxvedris Semdeg rCeba 
masSi sakmaod myarad.

niadagur-gruntis sizrqe, romelic uSualod aris ganlagebuli gruntis 
wylis sarkesTan, Seicavs kapilarulad-mibjenil tens. am tenis aorTqlebisas 
kapilaruli arSias zeda kidesTan gruntis wylebis sarkidan xdeba wylis axali 
ulufis Semosvla. kapilaruli tendevadobis (kt) sidide gruntis wylis sxva-
dasxva donidan ar aris mudmivi. is icvleba niadagis masis 17-20-dan 50-60%-mde.

bunebaSi niadagis tenianoba mniSvnelovnad icvleba kapilarul-dasvelebu-
li Sris farglebSi, amitom, kapilaruli tentevadoba ganisazRvreba labora-
toriaSi niadagis gajerebiT mcire cilindrebSi (simaRliT 15-20sm) da war-
moadgens kapilaruli tenis maqsimalur raodenobas, romelsac akavebs niadagi 
uSualod gravitaciuli wylis Sris doneze. 

rodesac yvela fori (kapilaruli da arakapilaruli) avsebulia wyliT, 
aRiniSneba niadagis yvelaze didi wyalgajereba. am pirobebSi niadagSi arsebu-
li tenis raodenoba gamoiyofa sruli tentevadobis (st) an wyaltevadobis 
saxelwodebiT. sruli wyaltevadobis datenianebis pirobebSi niadagi imyofeba 
gravitaciuli tenis Camonadenis uqonlobis an gaZnebulis mdgomareobaSi.

niadagis wyalamwevi unari. niadagis unari, gamoiwvios kapilarebiT tenis 
aweva, warmoadgens mis wyalamwev unars. bunebaSi gravitaciuli wylis sarkes-
Tan iqmneba kapilarulad-mibjenili arSia. arSiaSi tenis Semcveloba mcirde-
ba qvemodan zemoT, TiTqmis sruli tentevadobidan umcires tentevadobamde. 
kapilaruli arSias simZlavre an niadagebis wyalamwevi unari damokidebulia 
granulometrul Sedgenilobaze.
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garkveuli tenianobis pirobebSi wydeba kapilarulad-Camokidebuli tenis 
gadaadgileba da aorTqleba da niadagSi tenis aRmavali moZraoba, rac ganapi-
robebulia kapilarebis gawyvetiTa da Tavisufali tenis mTlianobis rRveviT.

tenis mniSvneloba, rodesac zemoT Camokidebuli tenis moZraoba wydeba, 
aris kapilarebis gawyvetis tenianoba (kgt). misi sidide sxva danarCeni Tanaba-
ri pirobebis dros, icvleba niadagis struqturuli mdgomareobis mixedviT. 

ustruqturo niadagi ufro metad kargavs wyals misi gadaadgilebisas ga-
moSrobis Srisken, vidre struqturuli niadagi. ustruqturo, mZime granulo-
metruli Sedgenilobis niadagSi moZravi wyali SeiZleba warmodgenili iyos 
ara imdenad kapilaruli, ramdenadac faSaradbmuli (afskisebri) wyliT.

niadagis wyalgamtaroba. niadagis unari, gaataros gravitaciuli teni, aris 
wyalgamtaroba, xolo Sevsebis procesi – wylis Sewova. tenis qvemoT gadaadgi-
lebis unari Cndeba niadagSi, romlis tenianoba aRemateba umciresi tenteva-
dobis sidides. niadagis wyalgamtaroba damokidebuli granulometrul Sed-
genilobaze, struqturul mdgomareobaze da, gansakuTrebiT, arakapilaruli 
Rrulis sidideze.

wyalgamtaroba izomeba tenis xarjiT (mm) garkveul droSi (s) zevidan mud-
mivi hidrostatikuri wnevisas (5mm wylis sveti). Tu wyali xvdeba SedarebiT 
mSral niadagSi, maSin datenianebis sawyis momentebSi wylis xarji Zalian di-
dia, radgan xdeba tenis Sewova niadagis zeda fxvier da wyaltevad humusovan 
horizontSi. Semdgom wylis xarji TandaTanobiT mcirdeba da dgeba wylis 
CaJonvis mudmivi siswrafe an filtracia wyliT gajerebul niadagSi.

11.4. niadagis tenis sxvadasxva sididis gavlena mcenaris 
zrdasa da ganviTarebaze

sicocxlis procesSi mcenare iyenebs wylis did raodenobas. wylis mTava-
ri masa ixarjeba transpiraciaze. wyalSi mcenaris moTxovnileba gamoixateba 
transpiraciuli koeficientebiT, e.i. mcenaris mier aorTqlebuli wylis rao-
denobis SefardebiT mSrali nivTierebis saerTo SematebasTan, drois gark-
veul monakveTSi.

kulturuli mcenarisTvis es koeficienti meryeobs 200-dan 1000-mde, umra-
vles SemTxvevaSi udris 350-450. maSasadame, 1 tona mcenareuli masis asagebad 
ixarjeba wylis 200 tonidan 1000 tonamde. bunebrivia, rom niadagis tenianoba 
(misi wyalSekavebiTi, wyalgamtarobiTi da wyalaweviTi unari) da mcenaris mier 
tenis sxvadasxva formis xelmisawvdomoba, gansakuTrebiT mniSvnelovania nia-
dagis nayofierebisTvis, amaze uSualod aris damokidebuli mcenaris zrda da 
ganviTareba. 

mcenaresTan mimarTebaSi gamoiyofa niadaguri tenis ramdenime kategoria:
1.  mcenaris mier SeuTvisebeli teni an misi mkvdari maragi daaxloebiT See-

sameba myarad dakavSirebuli wylis Semcvelobas an maqsimaluri adsorb-
ciuli wyaltevadobis sidides.

2.  mcenarisTvis sakmaod Znelad misawvdomi teni – faSarad dakavSirebuli 
tenis nawili, niadagSi Semcvelobis mixedviT imyofeba maqsimaluri ad-
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sorbciuli tentevadobis da mcenaris Wknobis koeficientis intervalSi, 
romelic daaxloebiT udris maqsimaluri higroskopulobis 1,5.

 mcenareebis Wknobis koeficienti aris niadagSi tenis minimaluri rao-
denoba, romlis drosac mcenaris foTols aqvs tenis daqveiTebuli Sem-
cveloba da iwyebs Wknobas. mcenaris sruli kvdoma dgeba maqsimaluri 
adsorbciuli tentevadobis toli tenianobis dros. termin „Wknobis ko-
eficientis“ nacvlad iyeneben „Wknobis tenianobis“ termins, radganac 
mcenaris kvdoma swrafad ki ar xdeba, aramed tenis garkveul interval-
Si, rodesac niadagSi aris mxolod mcenarisTvis Znelad misawvdomi teni.

3.  Znelad misawvdomi teni moqceulia Wknobis tenianobas da kapilarebis 
gawyvetis tenianobas Soris. tenianobis am intervalSi mcenarem SeiZleba 
iarsebos wylis ukmarisobis niSnebis gaumJRavneblad, magram mcenareuli 
safaris produqtiuloba dabalia.

4.  saSualod misawvdomi teni imyofeba kapilarebis gawyvetis tenianobi-
dan umciresi tentevadobis sidides Soris. mcenaris produqtiuloba 
mkveTrad matulobs maSin, rodesac tenis Semcveloba xdeba kapilarebis 
gawyvetis tenianobaze meti da SemdgomSic agrZelebs zrdas.

5.  advilad misawvdomi teni, romelic gadadis WarbSi, moqceulia umciresi 
da sruli tentevadobis sidideebs Soris, magram niadagSi tenis am Semc-
velobam SesaZloa Seaferxos Jangbadis moxmareba.

niadagSi wylis Semcvelobis regulirebis dros (morwyva, gafxviereba, To-
vlSekaveba da a.S.) saWiroa, rom misi tenianoba SenarCundes kapilarebis gawy-
vetis tenianobis sididesa da umcires tentevadobas Soris (ufro axlos uka-
nasknelTan), e.i. saSualod misawvdomi tenis doneze da odnav meti, rac Seesa-
bameba umciresi tentevadobis, daaxloebiT, 70%-s.

11.5. niadagis wylis reJimi

wylis reJimi aris niadagSi Semosuli tenis, misi gadaadgilebis, niadagur 
horizontebSi Sekavebis da xarjis movlenebis erToblioba. 

wylis balansi warmoadgens niadagis tenis reJimis raodenobriv gamoxatu-
lebas. wylis balansi ganixileba rogorc garkveul periodSi niadagSi wylis 
sawyisi da saboloo maragis da yvela Semosvlis da xarjis Sedegi.

wylis balans aqvs Semdegi saxe:
n

j
 + t

gr 
+ t

z
 = e

k
 + e

t
 + t

i
 + t

gv

sadac, n
j – naleqebis jami dakvirvebis mTel periodSi; t

gr 
_ gruntis 

wylebidan Semosuli teni; t
z
 – zedapiruli CamonadeniT Semosuli teni; e

k
 

_ niadagis zedapiridan aorTqlebuli wylis raodenoba; e
t
 _ transpira-

ciaze (desuqciaze) daxarjuli tenis raodenoba; t
i
 _ niadagur – gruntis 

sizrqeSi infiltrirebuli teni; t
gv – tenis danakargi zedapiruli Camona-

deniT.
wylis balansi SeiZleba dadgindes niadagis sxvadasxva SrisTvis, mTel si-

zrqeSi an garkveul siRrmemde. wylis balansi SeiZleba gamoTvalos sxvadasxva 
erTeulSi. yvelaze xSirad gamoTvla xdeba 1ha-ze wylis svetis milimetrebSi 
kubur metrSi.
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gamoiyofa niadagis tenis reJimis eqvsi tipi:
1.  mzralobis (kriogenuri) tipi an reJimi regionisTvis mravalwliani mzra-

lobiT, sadac atmosferoSi tenis dabrunebis sidide SeiZleba iyos in-
filtraciis (CaJonvis) sididis meti an naklebi tenis reJimis. am tipis da-
maxasiaTebeli niSania mzralobis mravawliani Sris arseboba, igi asrulebs 
wyalbjenis rols, romelzec formirdeba wyalzeoba;

2.  Camrecxi (permaciduli) tipi, romlis drosac inflitraciaze tenis ufro 
meti raodenoba ixarjeba, vidre brundeba atmosferoSi;

3.  periodulad Camrecxi (periodulad permaciduli), romlis dros calkeul 
wlebSi da/an mravalwlian periodSi atmosferoSi tenis dabrunebis sidi-
de infiltraciis tolia;

4.  araCamrecxi (impermaciduli), romlis dros atmosferoSi tenis dabrune-
bis sidide infiltraciis sididis tolia;

5.  mcvaravi tipi, romlis dros atmosferoSi tenis dabrunebis sidide in-
filtraciis sidideze metia;

6.  desuqciur-mcvaravi tipi – axlos aris mcvaravTan, magram am reJimis dros 
gruntis wylis kapilaruli arSias teni Seiwoveba mcenaris fesviT da 
ixarjeba desuqciaze (transpiraciaze).

niadagis wylis reJimis daregulireba xorcieldeba kompeqsuri RonisZiebe-
biT, romelTa mizania mcenaris araxelsayreli wyalmomaragebis Tavidan aci-
leba.

11.6. agronomiuli mniSvneloba

niadagwarmoqmnaSi wylis mniSvneloba imdenad arsebiTia, rom g. visocki 
adarebda mas organizmis sisxls.

mcenareebi mgrZnobiareni arian niadagSi wylis ukmarisobisadmi an misi si-
Warbisadmi. wylis naklebobis dros dabla ecema ujredis turgoruli wneva, 
ujredebi kargaven elastiurobas, mkveTrad ecema yvela bioqimiuri procesis 
dinamika, foTlebis bageebis mier mcirdeba naxSirorJangis SeTviseba, mcenaris 
biomasaSi grovdebian inhibitorebi. es iwvevs mcenareTa sicocxlisunariano-
bis mkveTr Semcirebas.

wylis siWarbis dros mcenareebSi irRveva Jangbadis gacvlis reJimi da nia-
dagSi grovdebian toqsikuri aRdgenili nivTierebebi. sasoflo-sameurneo mce-
nareebisaTvis niadagSi saWiroa haeris gansazRvruli raodenoba (forianobis 
20-40%), rac niadagis tenianobis doniT regulirdeba. optimaluria umciresi 
(mindvris) wyaltevadobis 60-80% tenianobis arseboba. mcenarisaTvis yvelaze 
xelmisawvdomia niadagis tenianoba, romelic umciresi wyaltevadobidan Wkno-
bis koeficientamdea.

sxvadasxva mcenare araerTgvarovnad itans tenianobas. qserofiti mcenaree-
bi ufro advilad egueba wylis naklebobas. sukkulenti mcenareebi foTlebSi 
imaragebs wyals da sakmao droiT yofniT.

niadagis wylovani da haerovani Tvisebebi mWidrod aris dakavSirebuli nia-
dagis simkvrivesa da mis meqanikur Sedgenilobaze. niadagis wylis reJimis yve-
laze intensiur xerxebs warmoadgens irigacia da daSroba.
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wylis reJimis regulirebisTvis Cveulebriv gamoiyeneba agroteqnikuri, 
agromelioraciuli, hidromelioraciuli, satyeo-melioraciuli da sxva xer-
xebi da maTi Sexamebebi.

mSrali pirobebisTvis ZiriTad xerxs warmoadgens morwyva.

nax. 8. wylis reJimis sxvadasxva tipis dros wylis balansis wyalbrunvis sqema:
a) Camrecxi tipis wylis reJimi; b) araCamrecxi tipis wylis reJimi; 
g) mcvaravi tipis wylis reJimi.
1. naleqebi; 2. varjiT dakavebuli teni; 3. zedapiruli Camonadeni; 4. fizikuri 
aorTqleba; 5. Sidaniadaguri; 6. mcenareebiT moxmarebuli teni (desuqcia mcena-
reuli safari); 7. gruntis Camonadeni; 8. aorTqleba da desuqcia.

aramyari datenianebis regionebisTvis uaRresad mniSvnelovania tenis da-
groveba da SenarCuneba. es xorcieldeba Tovlis da mdnari wylebis SekavebiT 
(kulisebri naTesebi, damuSaveba ferdobis gardigarmo, wyvetili dakvalianeba, 
danapraleba da sxv.), niadagis tenis SenarCuneba (zedapiruli gafxviereba, da-
farcxva, mulCireba da sxv.). sakmarisi da Warbteniani datenianebis regionebSi 
sustad drenirebuli teritoriebisTvis, ZiriTadi xerxia Warbi wylis moci-
leba. amisTvis saWiroa sadrenaJo qselis mowyoba (Ria an daxuruli), daTxem-
va, mikro da mezodadablebebis nivelireba da a.S. niadagebis wylovani reJi-
mis regulirebis dros, yvelaze efeqturia niadaguri nayofierebis zrdis da 
sasoflo-sameurneo kulturebis mosavlianobis gadidebis mTeli kompleqsi, 
romelic moicavs hidromeliraciul, agroqimiur, fitomelioraciul da sxva 
xerxebs.
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12.1. zogadi cneba

 niadaguri haeri niadagis umniSvnelovanesi Semadgeneli nawilia. pirveli 
cnobebi mis Semadgenlobaze miRebul iqna jer kidev 1824 wels frangi mecnie-
ris J. busengos mier. niadagis haeri Sedgeba sxvadasxva airisgan, romlebsac 
ukavia niadagis forebi da imyofeba Tavisufal, wyalxsnad da adsorbirebul 
mdgomareobaSi.

niadagis haeri warmoiqmneba:
- niadagis zedapirTan atmosferos SexebiT da forebis SevsebiT;
-  niadagisa da atmosferos airebidan difuziuri procesebis Sedegad;
-  niadagis bioqimiuri da qimiuri procesebis, agreTve niadagis organizme-

bis sunTqvis Sedegad.

12.2. niadagebis haerovani Tvisebebi da
niadaguri haeris Sedgeniloba

niadagis haerovan Tvisebebs miekuTvneba: haertevadoba da haergamtaroba.
niadaguri haeri ikavebs yvela foras, romelSic ar aris wyali. amrigad, misi 

raodenoba damokidebulia niadagis forianobasa da tenianobaze. rac ufro ma-
Ralia forianoba da naklebia niadagis tenianoba, miT metia masSi haeri.

haertevadoba – niadagis moculobis is nawilia, romelic dakavebulia hae-
riT mocemuli tenianobis pirobebSi. gamoyofen mTlian anu potenciur haermo-
culobas, romelic axasiaTebs mSral niadags da utoldeba mis forianobas. mi-
neralur niadagebSi forianobis jamuri sidide meryeobs 25%-dan 80%-mde, xolo 
mkvdar safarSi SeiZleba aRematebodes niadagis saerTo moculobis 90%-s. 

aqtiuri haermoculoba – niadagSi haeris Semcveloba yovel konkretul 
momentSi ama Tu im tenianobis pirobebSi.

niadagSi wyali da haeri erTmaneTis antagonistebia – rac metia niadagSi 
wyali, miT naklebia haeri da, piriqiT.

haergamtaroba – atmosferosTan niadagis airebis gacvlis procesi. kargi 
haergacvlis process xels uwyobs niadagSi msxvili forebis arseboba.
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haeris dinamika anu niadagis aeracia warmoadgens atmosferosa da niadags 
Soris haeris mudmiv gacvlas. damokidebulia bevr faqtorze. niadagis tenia-
nobis ucvlelad arsebobis pirobebSi, aeracia damokidebulia difuziis in-
tensiurobasa da temperaturaze.

difuzia aris airebis aRreva. radganac niadagSi Jangbadi naklebia, xolo 
naxSirbadi metia, vidre atmosferoSi, difuziis gziT iqmneba niadagSi Jangba-
dis gadasvlisa da niadagidan atmosferoSi naxSirorJangis gadasvlis piro-
bebi.

temperaturisa da wnevis cvlilebebis Sedegad xdeba niadagis haeris Se-
kumSva an gafarToeba da Zlierdeba airebis gacvla niadagsa da atmosferos 
Soris. procesi damokidebulia agreTve niadagis tenianobis cvlilebaze wvi-
mebis an morwyvebis gavleniT. aorTqlebis, transpiraciis procesebi mudmivad 
uzrunvelyofen haergacvlas niadagsa da atmosferos Soris.

dadgenilia niadagis aeraciis dReRamuri da sezonuri dinamika:
- dReRamuri dinamika ganisazRvreba atmosferuli wnevis dReRamuri cva-

lebadobiT, temperaturiT, ganaTebiT, fotosinTezis intensivobiT. es 
faqtorebi ganapirobeben sunTqvis, difuziis intensiurobas da mikro-
biologiur aqtivobas;

- sezonuri dinamika ganisazRvreba atmosferuli wnevis wliuri dinamikiT, 
temperaturis, naleqebiT da mcenareTa ganviTarebis sezonuri savegeta-
cio ritmebiT.

niadagis masis forebi da sicarielebi, romlebic ar aris Sevsebuli wyliT, 
dakavebulia niadaguri haeriT. miuxedavad atmosferosTan mudmivi kavSirisa 
da airgacvlisa, niadaguri haeri ramdenadme gansxvavdeba atmosferuli hae-
risgan mis SemadgenlobaSi Semavali komponentebis fardobiTi SemcvelobiT. 
niadagSi mimdinare biologiuri da bioqimiuri procesebis wyalobiT, niadagu-
ri haeri, atmosferulTan SedarebiT, ramdenadme gaRaribebulia JangbadiT da 
mniSvnelovnad gamdidrebulia naxSirorJangiT. Jangbadis moxmarebasa da nax-
SirorJangis dagrovebaSi didi mniSvneloba aqvs mikroorganizmebsa da umaR-
les mcenareulobas. fesvebis sunTqvisas ixarjeba Jangbadi da gamoiyofa nax-
SirorJangi, romlis Semcveloba niadagur haerSi fesvebis maxloblad ufro 
maRalia, vidre sxvagan. 

cxr. 10. atmosferuli da niadaguri haeris moculobiTi Sedgeniloba (%) 

airebi atmosferuli haeri niadaguri haeri

azoti (N2) 78,08 78,08-80,24*

Jangbadi (O2) 20,95 20,90-0,0

argoni (Ar) 0,93

naxSirorJangis airi (CO2) 0,03 0,03-20,0
yvela danarCeni (Ne, He, CH4, 
Kr, Na2O, O3, Xe, H2, Rn da sxv.)

0,04

*azoti+argoni
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mirkoorganizmebi – heterotrofebi iyeneben Jangbadis mniSvnelovan raode-
nobas da organuli narCenebis gaxrwnisas gamoyofen naxSirorJangs.

Jangbadi ixarjeba agreTve orvalentiani gogirdis, manganumis, rkinis da 
sxva orvalentiani elementis Semcveli mineralebis daJangvaze Sidaniadaguri 
gamofitvis procesebis dros. amitom, niadagur haerSi naxSirorJangis Sem-
cveloba yovelTvis ufro maRalia, vidre atmosferulSi: atmosferoSi CO2 
koncentracia Seadgens 0,03%-s, niadagur haerSi – 0,2-0,5%-s, xSirad izrdeba 
1%-mde, xolo granulometruli SedgenilobiT mZime niadagSi gadatenianebis 
da daWaobis dros, izrdeba 5-10%-mde. Jangbadis Semcveloba niadagur haerSi, 
piriqiT, ufro dabalia, vidre atmosferulSi da Seadgens 10-20%-s. niadagur 
haerSi Jangbadis 10-12%-ian Semcvelobisas 180C-is pirobebSi, mcenare normalu-
rad viTardeba, xolo ufro maRali Semcvelobis dros – cudad. rac ufro 
maRalia temperatura, miT meti raodenobiT aris saWiro Jangbadi mcenaris 
normaluri zrdisTvis. gadatenianebul, daWaobebul niadagSi 1-2%-mde Jang-
badis Semcvelobis Semcirebis dros, fesvebis zrda neldeba, wylis da sakvebi 
nivTierebis SeTviseba sustdeba, wydeba miwiszeda nawilebis zrda.

 amrigad, niadagur haerSi narSirorJangi da Jangbadi antagonistebia. mce-
naris sicocxlis mTavar malimitirebel faqtors niadagis haerSi warmoad-
gens  ara naxSiroJangis siWarbe, aramed Jangbadis ukmarisoba. dadgenilia, rom  
mcenares SeuZlia STanTqos niadagis haeri, romlis wili mwvane mcenaris mier 
naxSiroJangis STanTqmis saerTo raodenobaSi sakmaod mniSvnelovania.

zogierT niadagSi, romlebic viTardeba miwispira atmosferosTan gaZne-
lebuli haercvlis pirobebSi, niadagur haerSi grovdeba organuli narCenis 
gaxrwnis airebi: amiaki, gogirwyalbadi, fosforis hidridi, meTani, atomaruli 
wyalbadi, azoti da sxv. 

niadagur haerSi Cveulebriv aRiniSneba aqroladi organuli naerTebi, isini 
warmoadgens zogierTi anaerobuli mikroorganizmis cxovelmoqmedebis pro-
duqtebs. niadagSi aqroladi organuli naerTebis mniSvneloba Zalian didia. 
isini SesaZlebelia uSualod iqnan SeTvisebuli aerobuli mikroorganizmebiT 
da mcenaris fesviT. niadagur haerSi aris agreTve wylis orTqli mocemul 
temperaturaze haeris srul gajerebasTan miaxloebuli raodenobiT.

12.3. niadaguri haeris aircvla atmosferosTan

niadaguri haeris da misi Semadgenlebis gacvlis procesebi miwispira at-
mosferosTan gaerTianebulia cnebiT „niadagis haeracia“.

haergacvlis siswrafis, mimarTulebis da moculobis siswrafis mareguli-
rebeli faqtorebia:

1) niadagis da atmosferos temperaturis cvla;
2) niadagis tenianobis cvla;
3) barometruli wnevis cvla;
4) qarebis moqmedeba. 
ganvixiloT pirveli faqtori – temperaturis gavlena. temperaturis dawe-

vas Tan axlavs airebis SekumSva, xolo awevas – maTi gafarToeba. amitom, nia-
dagis temperaturis dawevisas masSi atmosferodan Semodis haeris axali naka-
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debi, niadagis gaTbobis da airebis gafarToebisas niadagidan atmosferoSi 
mimdinareobs haeris Sebrunebuli dineba. am process aqvs dRe-Ramuri ritmi, 
romelic misdevs niadagis temperaturis RRe-Ramur cvlas da moicavs mxolod 
zeda horizonts, sadac temperaturis meryeoba yvelaze mniSvnelovania.

haercvlis meore faqtoria niadagis tenianobis cvlileba; niadagSi wylis 
SeRwevas da forebis Sevsebas Tan axlavs niadagidan haeris gandevna. niada-
gis gamoSrobisas ganTavisuflebul forebSi miiswrafis atmosferos haeri. 
am faqtors didi mniSvneloba aqvs im niadagebisTvis, romlebic irwyveba da 
periodulad itboreba.

mesame faqtori – barometruli wnevis daqveiTeba an aweva – agreTve iwvevs 
niadagidan atmosferoSi da, piriqiT, atmosferodan niadagSi haeris nakadis 
mimarTulebis Secvlas. mas aqvs mniSvneloba wnevis arsebiTi vardnis dros.

meoTxe faqtori – haeri asrulebs garkveul rols haercvlaSi, radgan mas 
SeuZlia Secvalos atmosferuli wnevis gradienti miwis zedapirTan.

niadaguri haeris ganaxleba damokidebulia mcenareuli safaris sixSireze 
(romelic ama Tu im xarisxiT icavs niadagis zedapirs haeris uSualo zemoq-
medebisgan).

marTalia, haercvlis ganxiluli faqtorebi garkveul rols asrulebs nia-
daguri haeris mTeli masis saerTo cvlilebaSi, magram naklebad mniSvnelo-
vani arian, vidre airebis difuziis Sedegad warmoqmnili aircvlis procesebi 
niadagur haersa da atmosferos Soris. airebis difuzia warmoadgens airis da 
orTqlis molekulebis gadaadgilebis process koncentraciis an parcialuri 
wnevis Semcirebis mimarTulebiT.

atmosferul da niadagur haerSi Jangbadis da naxSirorJangis parcialuri 
wnevis sxvaoba warmoadgens aircvlis mTavar mizezs. niadagidan atmosferoSi 
gadadis naxSirorJangi, xolo atmosferodan niadagSi – Jangbadi.

niadagidan haeris nimuSebis gamosayofad, naxSirorJangis da Jangbadis Sem-
cvelobis dasadgenad iyeneben specialur nems-burRs, agreTve Seqmnilia spe-
cialuri gazoanalizatorebi.

savele pirobebSi niadagsa da niadagzeda haeris Sreebs Soris aircvlis Se-
saswavlad ayeneben patara SuSis kolofebs an balonebs, maTi kideebi SeWrilia 
niadagur sizrqeSi. drois garkveul monakveTebs Soris iReben haeris nimuSebs 
analizisTvis.

niadagis myari, Txevadi da airovani fazebi warmoadgens mudmivad fuqncio-
nirebadi niadaguri sistemis nawils, mWidro urTierTqmedebaSia erTmaneTTan 
da niadagis garemosTan. aRiniSneba erTi fazidan meoreSi nivTierebebis mra-
valjeradi gadasvla, igi ukavSirdeba temperaturis, tenianobis, biologiuri 
da bioqimiuri ritmebis cvlas, rac mTlianobaSi warmoadgens niadagebis Tana-
medrove dinamikas.

Tavisufali niadaguri haeris garda, Jangbadis da naxSirorJangis mniSvnelova-
ni raodenoba imyofeba myari nawilebiT sorbirebul mdgomareobaSi da niadagur 
xsnarSi. cnobilia, rom airebis xsnadoba siTxis temperaturis ukuproporciulia. 
naxSirorJangisTvis temperaturis Secvla 0-200C-mde aqveiTebs CO2 Semcvelobas 
daaxloebiT – 2-jer, xolo 500C – 4-jer da metad. azotis da Jangbadis xsnadoba 
temperaturis matebasTan erTad qveiTdeba, magram bevrad naklebi xarisxiT.

amrigad, temperaturis yoveli daqveiTeba da aweva iwvevs niadaguri haeri-
dan airebis nawilis gadasvlas xsnarSi da, piriqiT. xsnarSi CO2 koncentraciis 
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gadideba cvlis mis reaqcias meti mJavianobisken, rac aZlierebs wylebis agre-
siulobas da myari fazidan xsnarSi nivTierebebis nawilis gadasvlas; gansaku-
TrebiT izrdeba CaCO3 xsnadoba. fesvebis sunTqvasTan da mikroorganizmebis 
moqmedebasTan dakavSirebulia niadagur haerSi CO2 koncentraciis zrda, agre-
Tve iwvevs myari fazidan xsnarSi CaCO3 gadasvlis efeqts. 

molekulur- da koloidur-xsnadi nivTierebis gadasvla Txevadidan myar 
fazaSi, agreTve ukavSirdeba xsnarebis koncentraciis clilebas: Tbil pe-
riodSi aorTqlebis dros maTi gadidebiT da gaZlierebuli transpiraciiT, 
xolo wlis tenian da civ sezonebSi – daqveiTebiT. xsnarebis koncentraci-
is gadidebis dros iwyeba koloidebis koagulacia, adviladxsnadi marilebis 
kristalizacia; am process ukavSirdeba niadagebSi sezonuri marildagrovebis 
movlenebi da xsnarebidan kalciumis karbonatebis daleqva.

12.4. agronomiuli mniSvneloba

haerovani faza niadagis mniSvnelovani da Zalian mobiluri nawilia, romlis 
cvalebadoba asaxavs niadagis biologiuri da bioqimiuri procesebis ritms. 
niadagis haeris Sedgeniloba da raodenoba mniSvnelovnad moqmedebs mcena-
reTa da mikroorganizmebis funqcionirebaze, qimiuri naerTebis xsnadobasa 
da migraciaze, niadaguri procesebis mimarTulebasa da intensivobaze. garda 
amisa, niadagebi STanTqaven im toqsikur airebs, romlebic teqnogenuri gziT 
gamoiyofian atmosferoSi. Jangbadis moqmedeba mcenareTa sicocxleze vlin-
deba sunTqvis aqtSi. Jangbadis ukmarisobis dros sunTqvis intensivoba mcir-
deba, rac Trgunavs metabolur aqtivobas da sabolood amcirebs mcenareTa 
mosavals. niadagis haeraciis gaZliereba xels uwyobs fesvTa sistemis karg 
ganviTarebas da mcenareTa mier sakvebi elementebis ufro aqtiur SeTvisebas.

Tu niadagis haerSi Jangbadis Semcveloba 20%-mdea, maSin mcenareTa zr-
da-ganviTarebisas iqmneba optimaluri pirobebi.

Jangbadis ukmarisobis dros niadagSi viTardeba anaerobuli procesebi, 
qveiTdeba Jangva-aRdgeniTi potenciali, warmoiSoba mcenareTaTvis mavne to-
qsikuri naerTebi, mcirdeba SesaTvisebeli sakvebi elementebis raodenoba, 
uaresdeba niadagis fizikuri Tvisebebi, rac nayofierebaze aisaxeba. niadagis 
haerSi arsebul naxSirorJangis umetesi nawili warmoiqmneba makro da mikroor-
ganizmebis aqtivobis Sedegad, maT Soris, 30%-mde mcenareTa fesvebis sunTqvis, 
xolo 65%-mde – mikroorganizmebis mier organuli narCenebis daSlis Sedegad. 
naxSirorJangis siWarbe axSobs fesvebis ganviTarebas da xels uSlis Teslebis 
gaRivebas, magram atmosferul haerSi naxSirorJangis Tanamedrove Semcveloba 
sakmarisi ar aris mwvane mcenareTa biologiuri aqtivobis maqsimalurad gamo-
savlenad. niadagis zedapirTan naxSirorJangis Semcvelobis gadideba amaRlebs 
mcenareTa produqtiulobas, rac ukve gamoiyeneba saTburebSi. magram isic unda 
gvaxsovdes, rom CO2 didi koncentraciiT warmoadgens swrafad moqmed Sxams.

gansakuTrebiT didia CO2 roli niadagur-qimiur da geoqimiur procesebSi. 
CO2-iT gamdidrebuli wyali iwvevs karbonatebis Carecxvas da migracias.

arsebobs niadagis aqtivobis maRalinformaciuli maCvenebeli – e.w. „niada-
gis sunTqva“, romelic xasiaTdeba farTobis erTeulidan drois erTeulSi CO2 



140

agroniadagmcodneoba 
Tavi XII | niadagebis haerovani Tvisebebi da haerovani reJimi

gamoyofis siCqariT. niadagis sunTqvis intensivoba meryeobs 0,01-1,5g/m2 far-
glebSi. igi bevrad aris damokidebuli mcenareulobis da mikrobiologiuri 
asociaciebis fiziologiur Taviseburebebze, fenofazebis gavlaze, farTobze 
mcenareTa ganlagebis sixSireze.

niadagis sunTqva axasiaTebs ekosistemis biologiur aqtivobas konkretuli 
drois TiToeul monakveTSi. niadagis nayofierebis SedarebiT dones sazR-
vraven niadagSi sunTqvisas gamoyofili CO2-iT niadagis optimaluri tenia-
nobis – 60%-iani umciresi wyaltevadobis pirobebSi. niadagis haermoculobis 
gansazRvra da misi ekologiuri mniSvneloba unda ganvixiloT kompleqsurad, 
niadagis sxva TvisebebTan erTad.
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niadagebis Tburi Tvisebebi da Tburi reJimi

13.1. zogadi cneba

niadagebis Tburi reJimi did rols asrulebs niadagwarmoqmnaSi, radgan 
mas ukavSirdeba niadagSi mimdinare biologiuri, qimiuri, fizikuri da bioqi-
miuri procesebis energia. is uSualo gavlenas axdens mcenareebis zrdasa da 
ganviTarebaze, magaliTad, sxvadasxva sasoflo-sameurneo kulturis Teslebis 
gaRivebis temperaturuli intervalebi metyvelebs niadagis Tbur mdgomareo-
basa da mcenareebis sawyis sasicocxlo funqciebs Soris mWidro damokidebu-
lebaze.

cxr. 11. niadagSi Teslebis gaRivebis temperaturuli intervalebi (0C)

mcenare minimumi optimumi maqsimumi

xorbali, qeri, Svria, Wvavi 0-5 25-31 31-37

simindi 5-10 37-44 44-50

mzesumzira 5-10 31-37 37-44

lobio 5-10 35-42 42-48

soio 5-10 36-44 44-50

pomidori 15-17 28-35 35-45

kitri 15-18 31-37 37-44

niadaguri horizontebis temperatura Tburi reJimis ZiriTadi maCvenebe-
lia. niadagis temperaturul reJims ukavSirdeba wyalSi mineraluri naer-
Tebis, Jangbadis da naxSirorJangis gaxsna, mcenareSi sakvebi elementebis da 
tenis SeRwevis siswrafe. niadagis temperaturas pirvelxarisxovani mniSvne-
loba aqvs niadaguri mikrofloris cxovelmoqmedebaSi. umravlesi niadaguri 
mikroorganizmisTvis ganviTarebis optimaluri pirobebia 25-300C.
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niadagebis Tbur Tvisebebs da Tbur reJims swavlobdnen e. raseli, r. fran-
se, a. voeikovi, m. budigo, a. Sulgini, v. dimo da sxv. saqarTveloSi es sakiTxebi 
gaSuqebuli aqvT m. daraselias, g. kostavas, a. mowerelias, v. amiraniZes, S. fa-
lavandiSvils, T. uruSaZes, j. lomiZes, a. uruSaZes, v. lomiZes da sxv.

13.2. niadagis Tburi Tvisebebi

mzis sxivuri energia an mzis radiacia dedamiwis zedapirze siTbos ZiriTa-
di wyaroa. niadagis zeda fenebSi mimdinare qimiuri da biologiuri procese-
bis dros (organuli narCenebis gaxrwna) gamoyofili da siRrmuli Sreebidan 
Semosuli siTbo warmoadgens umniSvnelo sidides mzis sxivur energiasTan Se-
darebiT.

mzis sxivuri energia, romelic STainTqmeba niadagis zedapiriT da gardai-
qmneba Tbur energiaSi, SeiZleba akumulirdes, gadaadgildes Sridan Sremde da 
gamosxivdes zedapiridan niadagis Tburi Tvisebebis gamo.

niadagis ZiriTadi Tburi Tvisebebia: siTbos STanTqmisunarianoba, Tbote-
vadoba da Tbogamtaroba.

siTbos STanTqmisunarianoba aris niadagis unari, STanTqos mzis sxivuri 
energia da igi izomeba albedoTi (A). albedo aris mokletalRiani mzis radiaci-
is raodenoba, romelic gamoxatulia procentebSi niadagis zedapirze mosuli 
mzis radiaciis saerTo raodenobidan. rac naklebia albedo, miT ufro met sxi-
vur radiacias STanTqavs niadagi. es maCvenebeli damokidebulia niadagis ferze, 
struqturaze, tenianobaze, zedapiris sisworesa da mcenareul safarze.

niadagis Tbotevadoba aris niadagis Tviseba, STanTqos siTbo. ganasxvaveben 
xvedriT da moculobiT Tbotevadobas.

xvedriTi Tbotevadoba warmoadgens siTbos raodenobas joulebSi, rome-
lic saWiroa 1g mSrali niadagis gasaTbobad 1 gradusiT.

moculobiTi Tbotevadoba aris siTbos raodenoba joulebSi, romelic 
saWiroa 1sm3 mSrali niadagis 1 gradusiT gasaTbobad. es maCvenebeli damokide-
bulia niadagis mineralogiur da granulometrul Sedgenilobaze, tenianobasa 
da organuli nivTierebis Semcvelobaze.

Tbogamtaroba aris niadagis Tviseba, gaataros siTbo niadagis fenebSi. 
Tbogamtaroba izomeba siTbos raodenobiT joulebSi, romelic gadis wamSi 
niadagis 1sm3-Si.

Tbogamtarobis sidideze gavlenas axdens niadagis qimiuri da granulome-
truli Sedgeniloba, tenianoba, haeris Semcveloba, simkvrive. niadagis myari 
fazis Tbogamtaroba TiTqmis 100-jer metia haeris Tbogamtarobaze. mkvriv nia-
dagebs gaaCniaT meti Tbotevadoba, vidre fxvier da struqturian niadagebs.

13.3. niadagis Tburi reJimi

niadagis Tburi reJimi aris niadagis mier siTbos Semosvlis, gadaadgilebis 
da gacemis yvela movlenis erToblioba. am reJimis ZiriTadi maCvenebelia nia-
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dagis temperatura. amitom, Tbur reJims xSirad gansazRvraven rogorc tem-
peraturuls.

Tbur reJimze gavlenas axdenen klimati, mcenareuloba, reliefi, Tovlis 
safari da agreTve niadagebis meqanikuri Sedgeniloba, tenianoba da feri. nia-
dagebis temperaturuli reJimi ganisazRvreba misi geografiuli mdgomareo-
biT, rasac ukavSirdeba niadagis zedapirze sxivuri energiis Semosvla da nia-
daguri horizontebis mier ZiriTadi Tburi Tvisebebis gamomJRavneba. 

niadagis temperaturuli reJimi gavlenas axdens mcenareebis ganviTarebaze.
niadagis Tburi balansi warmoadgens Tburi reJimis raodenobriv daxasia-

Tebas. energiis SenarCunebis kanonis Tanaxmad niadagis Tburi balansi war-
moadgens sxvadasxva nakadis sidideebis algebrul tolobas:

T
b 
+ T

t 
+ Ta + T

n 
= O

T
b 

– radiaciuli balansi, T
t – siTbos turbulenturi 

nakadi, Ta – tenis transpiraciaze da mis fizikur aorTqlebaze;
T

n – Tbogacvla niadagis Sres Soris.
Tburi balansis mudmivi muxlebis garda niadagis temperaturaze SeiZleba 

gavlena moaxdinos naleqebis, wylis gayinvis da lRobis temperaturam. Tbur 
balanSi SesamCnev rols asrulebs areklili radiacia da siTbo, romelic ixar-
jeba jamur aorTqlebaze.

gamoiyofa niadagis temperaturuli reJimis oTxi tipi:
1. mzraluri niadagis temperaturuli reJimi damaxasiaTebelia im adgilebis-

Tvis, sadac niadagis profilis saSualo wliuri temperatura uaryofiTia;
2.  xangrZlivi sezonurad xangrZlivi mzrali niadagis temperaturuli re-

Jimi damaxasiaTebelia im teritoriebisTvis, sadac niadagis profilSi 
Warbobs dadebiTi saSualo wliuri temperatura. uaryofiTi temperatu-
ra vrceldeba erT metramde. gayinvis xangrZlivoba Seadgens aranakleb 5 
Tves;

3.  sezonurad mzrali niadagis temperaturuli reJimi xasiaTdeba dadebiTi 
saSualo wliuri temperaturiT. gayinvis periodi Seadgens ara umetes 5 
Tves;

4.  aramzrali niadagis temperaturuli reJimi aRiniSneba im adgilebSi, sa-
dac niadagi ar iyineba.

13.4. agronomiuli mniSvneloba

sasoflo-sameurneo kulturebis efeqturi miReba damokidebulia niadagis 
Tbur reJimze. masze aqtiuri zemoqmedebis ramdenime xerxi arsebobs: agrote-
qnikuri, agromelioraciuli da agrometeorologiuri. Tburi reJimis regu-
lirebis xerxebis mimarTulebis mixedviT arCeven: siTbos ZiriTadi da dama-
tebiTi wyaroebis ukeT gamoyenebas; niadagis mier tenis SenarCunebis xarjis 
Semcirebas; niadagis gadaxurebis Tavidan acilebas. 

agroteqnikur jgufs miekuTvneba niadagis damuSavebis xerxebi: Rrma gafx-
viereba, mitkepna, kvlebis mowyoba, nawveralis datoveba – mulCireba. agrome-
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lioraciuli xerxebi moicas tyis nargavebis gaSenebas, brZolas gvalvasTan, 
morwyvasa da daSrobas. agrometeorologiuri xerxebi mimarTulia niadagidan 
siTbos gamosxivebis Semcirebisaken, wayinvebTan brZolisaken da a.S.

melioraciuli xerxebis zemoqmedeba Tbur reJimze ufro mdgradia da radi-
kaluri. mindorsacavi zolebi kompleqsur gavlenas axdenen niadagebis Tbur 
reJimze. isini xels uwyoben Tovlis dagrovebas mindvrebze da amcireben md-
nari wylebis Camonadens, uSualod axdenen gavlenas niadagis temperaturaze. 
tyis nargavebi cvlian adgilis mikroklimats, amcireben haeris siCqares Ria 
adgilTan SedarebiT 20-40%-iT. es amcirebs haeris miwiszeda Sris vertikalur 
cvlas atmosferosTan da xels uwyobs zolTaSoris sivrceSi dRis saaTebSi 
haeris temperaturis Semcirebas da mis awevas Ramis saaTebSi. 

morwyva amcirebs arekliT radiacias 20%-iT. morwyvis Semdeg agreTve 
mcirdeba gamosxivebuli radiacia. yovelive es zrdis Tburi energiis SeRwevas 
niadagSi. morwyva cvlis niadagis Tbur akumulacias. urwyavi niadagis Tbo-
gamtarobis koeficienti naklebia, vidre sarwyavi niadagisa. morwyva zrdis 
niadagis Tbogamtarobas, rac xels uwyobs mis ufro Tanabar gaTbobas da tem-
peraturuli ryevebis Semcirebas. haeridan niadagis zedapirisken mimarTuli 
Tburi nakadi mniSvnelovnad didia im sarwyav nakveTebze, sadac metia aorT-
qleba. saerTod, sarwyav mindorze ufro xelsayreli mikroklimatia.

melioraciuli RonisZiebebis jgufs miekuTvneba xerxebi, romlebic mimar-
Tulia niadagis mikroreliefis Secvlisken. gasworebul nakveTebze mcirdeba 
niadagebis gaxureba da naTesebis aeracia, mcirdeba gabneuli radiaciis aku-
mulacia da niadagTan haeris Tbogacvla.

organuli sasuqebis didi doziT miReba xels uwyobs niadagis temperaturis 
zrdas. niadagis Tbur reJimze arsebiT gavlenas axdens niadagis damuSavebis 
siRrme. Rrma xvnis dros siRrmiT iqmneba niadagis mkveTri araerTgvarovneba: 
icvleba simkvrive da tenianoba, saerTo forianoba da aeraciis forianoba. 
yovelive es gavlenas axdens Tbogamtarobasa da Tbotevadobaze.

niadagis temperatura SeiZleba Seicvalos zedapiris mulCirebiT. mulCire-
badi zedapiri cvlis radiaciuli balansis arekvliT da gamosxivebiT elemen-
tebs, e.i. niadagis zedapiris albedos da gamosxivebis konstantebs. Savi mulCi 
amcirebs niadagis albedos 10-15%-iT. es iwvevs niadagis arekvliTi unaris 
Semcirebas da gaxurebas. TeTri mulCi SeiZleba gamoyenebul iqnes niadagis 
Warbi gaxurebis Semcirebis saSualebad. gamWvirvale afskebis gamoyeneba iwve-
vs niadagebis ufro intensiur gaxurebas, vidre muqi afskebis. es xdeba imitom, 
rom gamWvirvale afskebi atareben niadagis zedapiramde mzis speqtris xilvad 
nawils, infrastruqturul radiacias da amcireben siTbos xarjs.

Tburi balansis regurilebis umartives xerxebs miekuTvneba TovlSekaveba, 
kvamlis safaris Seqmna farebiT, TeTri mulCiT, niadagis zedapiris daCrdilva 
da sxv.

niadagebis Tburi reJimis moxerxebuli regulireba xels uwyobs niadagu-
ri nayofierebis aRwarmoebas da zrdis sasoflo-sameurneo kulturebis mo-
savlianobas.
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14.1. zogadi cneba

nayofiereba – niadagis ZiriTadi specifikuri Tvisebaa, romelic xarisxo-
brivad ganasxvavebs mas sawyisi qanisgan.

nayofiereba warmoadgens niadagis, rogorc biosferos komponentis, unars 
uzrunvelyos mcenareebi faqtorebiT da pirobebiT, romlebic gansazRvraven 
sakveb, wylovan-haerovan, temperaturul, Jangva-aRdgeniT da sxva reJimebs.

niadagebis nayofiereba mWidrod ukavSirdeba genezisur Taviseburebebs, 
xolo saxnavi niadagebisTvis – sasoflo-sameurneo gamoyenebis xasiaTs.

sawyisi niadagwarmomqmneli qanisTvis damaxasiaTebelia nayofierebis ele-
mentebi, Canasaxebi. primitiul niadags aqvs „primitiuli“ nayofiereba. niada-
gis ganviTarebasTan erTad viTardeba misi nayofierebac. niadagis nayofiereba 
gamoirCeva maRali dinamiurobiT da reagirebs niadagwarmoqmnis faqtorebis 
da pirobebis cvlaze. niadagis nayofierebis doneze gansakuTrebiT did gavle-
nas axdens adamianis sameurneo saqmianoba.

14.2. niadagebis ekosistemuri funqciebi

fizikuri funqciebi. umetesi cocxali organizmis gavrcelebis erT-erTi 
mTavari SemzRudveli mizezi aris maTi gamravlebis, ganviTarebis da Tavisu-
flad gansaxlebisTvis Seuferebeli garemo. yvela individs rom miscemoda 
arsebobis da Tavisufali gavrcelebis saSualeba, maSin baqteriebi (es swrafad 
ganviTarebadi organizmebi) dRe-naxevarSi dafaravdnen mTel planetas, xolo 
iseTi nela gamravlebadi cxovelebi, rogorebicaa spiloebi – ramdenime sauku-
neSi. sinamdvileSi es ase ar xdeba saxeobebs Soris mwvave konkurenciisa da 
dedamiwis mniSvnelovan sivrceze saWiro pirobebis uqonlobis gamo. 

evoluciis procesSi cocxalma organizmebma TandaTanobiT aiTvises de-
damiwis zedapiruli garsi. aTvisebis procesSi Seiqmna dedamiwis niadaguri 
sfero, sadac binadrobs sxvadasxva sistematuri jgufis saxeobis udidesi 
raodenoba.

niadags ukavSirdeba mcenaraTe umetesoba; aq mimdinarebs maTi ganviTare-
bis adrindeli cikli, xolo zrdasrul mdgomareobaSi niadagTan uSualod 
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urTierTmoqmedeben maTi miwisqveSa organoebi. fesvebis organuli nivTiere-
ba meryeobs 20-30-dan 90%-mde saerTo fitomasasTan SefardebiT. sxvadasxva 
vertikalur sartyelSi fesvebis absoluturi da fardobiTi Semcveloba ar-
sebiTad gansxvavdeba. fesvTa sistemebis yvelaze meti raodenoba aRiniSneba 
maRalmTianeTis zonaSi, sadac maT wilze modis fitomasis 70-90%. mcenareuli 
organizmebis ganlagebaSi niadaguri niSa asrulebs mniSvnelovan rols naTel 
tyeebSi, sadac fesvebi Seadgens fitomasis 30-85%-s.

niadagis siRrmeSi fesvTa sistemebis gavrceleba damokidebulia mis Seneba-
ze, simkvriveze, moculobiT wonasa da niadagze, rogorc rTul organizebul 
sistemaze. magaliTad, fesvebs ar SeuZliaT SeaRwion niadagis SreebSi, romle-
bic gansakuTrebiT gamkvrivebulia; am SemTxvevaSi isini iZulebuli arian izr-
debodnen horizontalurad, maT gaswvriv. magaliTad, imereTis muxis fesve-
bi ajameTis nakrZalSi izrdeba horizontalurad, radgan 40-70sm-is siRrmeze 
xSirad ganlagebulia gamkvrivebuli Sre. niadagSi gamkvrivebuli Sreebi Sei-
Zleba Seiqmnas sxvadasxva mizeziT – CamoRvenTiT datenianebis dros, forebis 
dacobiT zemodan wvrildispersuli masalis Carexvis Sedegad da sxv.

cxr. 12. kulturuli mcenareebis fesvebis SeRwevis siRrme

kultura maqsimaluri siRrme, m

lobio, wiwibura, fetvi, kanafi 0,9-1,1

barda, kartofili 1,6

xorbali, Wvavi, Svria, qeri, simindi 2,0-2,2

cercvela 2,4

mzesumzura, Warxali 2,7-2,8

samyura 3,0

ionja 5-20

dadgenilia fesvebis SeRwevadobis unaris daqveiTeba niadagis moculobiTi 
wonis gazrdisas. kritikuli moculobiTi wona, romlis drosac wydeba fes-
vebis zrda, damokidebulia niadagSi wylis Semcvelobaze – wylis SedarebiT 
mcire danakargma SeiZleba gamoiwvios fesvebis Senelebuli ganviTareba gamk-
vrivebul SreSi.

niadags, rogorc binadrobis ares, aqtiurad iyeneben mikroorganizmebi 
da baqteriebi, aqtinomicetebi, sokoebi, naklebad – wyalmcenareebi. swored 
es mikroorganizmebi Seadgens niadaguri biotis – niadagSi mobinadre yvela 
organizmis (garda fesvebis) erTobliobis gabatonebul nawils. niadaguri mi-
kroorganizmebis SemadgenlobaSi Sedis agreTve araujredovani formebi (baq-
teriofagebi, virusebi) da zogierTi mikroskopuli cxoveli.
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cxr. 13. niadagSi mikroorganizmebis ricxovnoba da biomasa

sistematuri jgufi ricxovnoba 1g niadagSi biomasa, kg/ha

sokoebi 103-106 1000-1500

safuarebi 10-103 2

wyalmcenareebi 103-4•107 20-1500

aqtinomicetebi 105-107 700

baqteriebi 106-1010 2500

mikroorganizmebi 5•108-25•109 -

umartivesebi 103-106 -

niadagis mikrobuli mosaxleobis arsebiTi Taviseburebaa misi mkafio Si-
daprofiluri diferenciacia. mikroorganizmebis umetesoba ukavSirdeba zeda, 
humusirebul da kargad gamTbar horizontebs. amasTan, es horizontebi Tavisi 
mikrobiologiuri maCveneblebiT heterogenuria. 

niadaguri mikroflora gamoirCeva Zlieri sezonuri cvalebadobiT, rac 
ukavSirdeba niadags, rogorc saarsebo garemos, mas axasiaTebs mniSvnelovani 
lavireba da heterogenuroba droSi, rac ganapirobebs dasaxlebuli mikroor-
ganizmebis aqtiurobis did cvalebadobas.

niadagSi mobinadre sxvadasxva cxovelebi araTanabrad arian gavrcele-
buli. sustad iyeneben niadags mudmivi binadrobisTvis moluskebi. agreTve 
cotaa niadagSi brtyeli Wiebi. samagierod, uxerxmloebi, umartivesi, mrgva-
li Wiayelebi, fexsaxsrianebi arian niadagis mravalricxovani mobinadreni. 
mrgval Wiayelebs Soris didi mniSvneloba aqvT nematodebs. rgolovnebidan 
farTod gavrcelebulia Wiayelebi da enqitreidebi, fexsaxsrianebidan – sxva-
dasxva razmebis mravalfexianebi. obobasebridan niadagSi mravladaa tkipebi, 
kibosmagvarebidan – namisWiebi. sicocxlis ama Tu im periodSi niadagSi bina-
drobs mwerebis umetesi nawili (95%-ze meti). es yvelaze warmomadgenlobiTi 
jgufia, romlis wilze modis dedamiwis yvela cxovelis naxevarze meti – 1 
mln-ze meti.

raodebrivad niadagSi mobinadre cxovelebis gavrcelebuli jgufebi Za-
lian cvalebadia. niadagi Tavisi rTuli Senebis gamo, warmoadgens sxvadasxva 
zomis organizmebisTvis gansxvavebul garemos. niadagis yvelaze wvrili, mi-
kroskopuli cxovelebi arsebiTad arian wylis garemos mobinadreni. niadagis 
umniSvnelo datenianebisas isini curaven gravitaciul wyalSi, rogorc mcire 
wyalsatevebSi. cota ufro msxvili, magram jer kidev wvrili organizmebis-
Tvis, niadagi warmoadgens svlebis da sicarieleebis erTobliobas.

msxvili cxovelebisTvis (Wiayelebi, rigi xoWos matli, mravalfexianebi) 
binadrobis garemoa niadagi, rogorc fxvieri an mkvrivi substrati. mkvrivi 
garemos SemTxvevaSi TxrisTvis da svlebis mowyobisTvis Cndeba specialuri 
morfologiuri mowyobilobebis aucilebloba.

wlis ganmavlobaSi niadagSi bevri mobinadre cxovelisTvis damaxasiaTebe-
lia aqtiurobis horizontebis cvla.
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sacxovreblis da TavSesafaris funqciis arsi mdgomareobs imaSi, rom niada-
gi icavs mraval cocxal organizms gadacivebisgan da gadaxurebisgan, mtace-
blebisgan, romlebic binadroben dedamiwis zedapirze. niadags SeuZlia Seas-
rulos sacxovreblis funqcia,  radgan masSi haeris temperatura da tenianoba 
gacilebiT naklebad mkveTrad icvleba, vidre dedamiwis zedapirze. niadagis 
es Tavisebureba gansakuTrebiT sasargebloa eqstremalur pirobebSi – maRalm-
TianeTSi, naxevrad udabnosa da sxva landSaftSi amindis mkveTri cvlilebebis 
periodebSi.

sacxovreblis da TavSesafaris funqcia yvelaze naTlad mJRavndeba im cxo-
velebis mimarT, romlebic iyeneben ramdenime garemos. erT – erTi maT Soris 
niadagia (Cveulebrivi memindvria, yviTeli da mcire Tria, zazuna, virzazuna, 
burunduki da sxv.). am cxovelebs axasiaTebT erTi Tavisebureba, rogorc wesi,  
isini  ZiriTad sakvebs  dedamiwis zedapirze moipoveben. niadagSi isini afa-
reben Tavs mtaceblebsa da uamindobas, qmnian sakveb maragebs. bevri maTgani 
wlis araxelsayrel dros iZinebs. mRrnelebis miwisqveSa sacxovreblebs Sei-
Zleba hqondes rTuli agebuleba. magaliTad, burundukis soroSi aris sakani 
budesTvis, erTi an ori didi sakuWnao maragebisTvis da erTi-ori „Cixi-sapir-
fareSo“. sacxovrebeli „oTaxi“, sadac mepatroneebi afareben Tavs RamiT da 
zamTris Zils dros, mofenilia foTlebiT da mSrali balaxiT. aq ibadeba da 
izrdeba STamomavloba. sxvadasxva mRrnelis soroebis zomebi Zlier gansxva-
vdeba erTmaneTisagan. yviTeli Triis soros ZiriTadi sasvleli aRwevs 9 me-
trs. amasTan, misgan kidev gadis mravalmxvrivi ganStoebebi. ruxi virzazunas 
soro SeiZleba aRwevdes saocar zomebs – sigrZiT 15-20 metramde, siRrmiT 8 
metramde.

cxovelebis mier miwisqveSa nagebobebiT dakavebuli sivrce mniSvnelovania. 
magaliTad, tyeSi Txunelas, romelic TiTqmis mTel Tavis cxovrebas niadagSi 
atarebs, maRali ricxovnobis dros, gaaCnia sasvlelebi, romlebic tyis mTeli 
farTobis 1/3 Seadgens, xolo moculoba niadagis zeda 10sm-Si15%-mdea.

bevri uxerxemlo iyenebs sacxovreblad zogierTi mRrnelis soros. maga-
liTad, Triis soroSi, mepatronis garda, binadrobs oboba, namisWamia, buzi, 
xoWo. isini aq zamTarSi sicives emalebian zafxulSi – sicxes. rwyili, buzi 
da zogierTi xoWo aq mravldeba, debs kvercxebs zazunas curclSi. mravali 
mweri gadis niadagSi ganviTarebis mxolod garkveul fazas. magaliTad, WriWi-
nobela debs kvercxs wvrili fesvis qerqis an foTlebis yunwebis qveS. matli 
kvercxidan gamosvlis Semdeg ecema miwaze da aRwevs niadagSi 1 m-mde, sadac 
mimdinareobs maTi Semdgomi ganviTareba.

sayrdenis funqciis meSveobiT mcenare inarCunebs vertikalur mdgomareo-
bas, mdgradobas qarqcevadobis da ukuqmedobas simZimis Zalis mimarT. mce-
nareebis sivrcobrivi fiqsaciis mTavar xerxs warmoadgens maTi damagreba 
niadagSi fesvebis meSveobiT, romlebic warmoqmnian mraval ganStoebas. bevr 
TanasazogadoebaSi fesvebis SeRwevis siRrme, rogorc wesi, naklebia, vidre 
Reros simaRle. gverdiTi fesvebi xSirad ufro grZelia, vidre vertikaluri 
fesvebi, xolo fesvTa sistemis jamuri zedapiri Cveulebriv aRemateba Reros 
organoebis saerTo zedapirs. niadagebis sayrdeni funqciis cvlilebam Sei-
Zleba gamoiwvios garkveuli cvlileba mcenareebis morfologiaSi da verti-
kalur orientaciaSi, xolo rig SemTxvevaSi gavlena moaxdinos fitocenozebis 
struqturaze.
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Teslis da sxva Canasaxis SenarCunebis da depos funqciis arsi imaSia, rom 
Tavisi Tvisebebis wyalobiT niadagebis umravlesoba xdeba ara marto miwisze-
da organizmebis mravalricxovani saxeobebis binadrobisTvis vargisi sasico-
cxlo sivrce, aramed garemo, romelSic xdeba Teslebis da sxva Canasaxebis 
SenarCuneba. niadagis zedapirze da cocxal CamonacvenSi izamTreben umaRlesi 
mcenareebis Teslebi, raTa momaval wels miscen axali Taoba an Seavson mra-
valwliuri Senaxvis niadaguri Teslovani maragi. niadagSi garkveuli drois 
manZilze inaxeba bevri organizmis sporebi da uxerxmloebis kvercxebi. Wia-
yelebi deben kvercxebs Wiis parkSi, romelic warmoiqmneba kanis jirkvlebis 
lorwovani gamonayofidan. zogierTi saxeobis Wia debs 70-100 Wiis parks. nia-
dagSi temperaturis da tenianobis mkveTri sxvaobis uqonlobis wyalobiT Wiis 
parkebi kargad inaxeba kvercxebis ganviTarebis damTavrebamde, rac SeiZleba 
gagrZeldes ramdenime Tves.

xangrZlivi drois ganmavlobaSi araqmediT, magram cxovelunarian mdgoma-
reobaSi organizmebis da maTi Canasaxebis SenarCunebis unari ganixileba ro-
gorc garemosadmi adaptaciis erT-erTi ZiriTadi tipi. pirveli tipis adapta-
cia (pasiuri) uzrunvelyofs organizmis garemoSi Seqmnili araxelsayreli pi-
robebis aridebas masTan Cveulebrivi kavSirebis Sesustebis gziT da kavSirebis 
gawyvetas anabiozis SemTxvevaSi. adaptaciis orive tipi Tanabrad mniSvnelova-
nia, magram istoriulad biologiaSi ZiriTadi yuradReba eqceoda garemosadmi 
umaRlesi organizmebis aqtiur Seguebas, e.i. meore tipis adaptacias.

niadagi warmoadgens xelsayrel adgils organizmebis Canasaxis cxovelq-
medebis xangrZlivad SesanarCuneblad, rac ukavSirdeba binadrobis garemos 
Taviseburebebs: izolacias, garemos mkveTri cvlilebebisagan dacvasa da nia-
dagis haerSi Jangbadis mcire Semcvelobas.

niadagSi organizmis Canasaxis SenarCunebis winapirobis arseboba iwvevs maT 
dagrovebas, amis Sedegad niadagis Teslis da sxva Canasaxis depos funqciis 
Sesrulebas. niadagi mniSvnelovan rols asrulebs ekosistemur procesSi. ma-
galiTad, erTi SexedviT, iseTi ucnauri movlena, rogoricaa tyekafis swrafi 
aRdgena Teslis mniSvnelovani raodenobis Semoutanlobis pirobebSi, aixsneba 
niadagis swored am funqciiT.

qimiur da bioqimiur funqcias miekuTvneba: niadagi, rogorc sakvebi ele-
mentebis da naerTebis wyaro, tenis, sakvebi elementebis da energiis depo, rigi 
bioqimiuri procesis stimulatori da inhibitori. 

saWiroa, aRiniSnos biologiuri produqciis xsnad da ionebis saxiT gac-
vliT mdgomareobaSi myofi niadagis sakvebi elementebis gadamwyveti mniSvne-
loba. swored isini STainTqmeba mcenariT, romelic sawyisi rgolia trofikul 
jaWvSi. mcenareuli organizmebisTvis rTuli qimiuri naerTebis pirdapiri ga-
moyeneba Cveulebriv ar aris arsebiTi, Tumca sterilur kulturaze SeimCneo-
da asparaginis azotis, zogierTi aminomJavis SeTviseba da fesvebis meSveobiT 
antibiotikebis Semosvla.

mcenareTa umetesoba erTdroulad binadrobs or garemoSi: niadagSi da at-
mosferos qveda SreSi. Sesabamisad maTTvis damaxasiaTebelia sakvebi ori tipi 
– niadaguri da haerovani. mcenarisTvis naxSirbadis da Jangbadis ZiriTadi 
wyaroa atmosfero. sxva elementis ZiriTadi wyaroa niadagi, Tumca nacris da 
azotis sakvebma elementebma SeiZleba SeaRwion foTlebidan: magaliTad, amiaki 
da gogirdis Jangebi – haeridan, marilebi – wvimis wylidan. niadagidan wylis 
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garda mcenareebi iReben sxvadasxva mineralur nivTierebas: azots (amoniuri 
da nitratuli ionebi), fosfors (mono- da difosfatebi), kaliums, kalciums, 
magniums, gogirds, rkinas, manganums, spilenZs, molibdens, bors, TuTias da 
sxv. 

niadagsa da masze moyvanil mcenareSi makro- da mikroelementebis saSualo 
Semcveloba mowmobs niadagsa da kulturas Soris qimiur „disharmonias“. ma-
galiTad, niadagebSi azotis (xsnadi da ara mTliani formebis) koncentracia 
TiTqmis 500-jer dabalia, vidre kulturul mcenareSi, fosforis da kaliumis 
– TiTqmis 2-jer. zogierTi elementis mimarT SeimCneva sxva suraTi: magniu-
mis da kalciumis koncentracia niadagSi saSualod 3-4-jer ufro dabalia, 
vidre mcenareSi, xolo rkinis – 6-jer maRalia. araTanabaria mikroelemente-
bis Sefardebac. niadagSi molibdenis da boris koncentracia saSualod ufro 
dabalia, vidre mcenareSi, xolo manganumis da kobaltis maRalia. mcenaris 
sakvebi optimizaciis erT-erTi pirveli rigis amocanaa niadagSi deficituri 
elementebis Semcvelobis mniSvnelovani zrda. pirvel rigSi, es exeba azots, 
fosfors, kaliums. niadagi aseve saWiroebs kalciumis, magniumis, gogirdis 
da rigi mikroelementis misawvdomi formebis zrdas. saWiroa im elementis 
moZravi formebis Semcireba, romelTac gaaCniaT uaryofiTi moqmedeba maRali 
koncentraciis SemTxvevaSi (H, CI, zogierTi mikroelementi).

mcenaris optimaluri kvebisTvis mniSvnelovani faqtoria niadagSi misawv-
domi elementebis Tanafardoba. dadgenilia mWidro kavSiri niadagSi elemen-
tebis koncentraciisa da mcenareSi maT SeRwevas Soris. mineraluri sakvebi 
procesSi fizikur-qimiuri da biologiuri procesebis movlenebiT gamowveu-
li elementebis urTierTqmedeba SeiZleba mimdinareobdes antagonizmis da 
sinergizmis tipiT. antagonizms dros erTi elementis koncentraciis zrda 
amuxruWebs sxva elementis SeRwevas. sinergizmis dros ki erTi elementis kon-
centraciis zrda xels uwyobs sxva elementis dagrovebas. 

miuxedavad agroqimikatebis gamoyenebis sirTuleebisa, isini kidev did xans 
darCeba savargulebis biologiuri produqtiulobis gadidebis gadamwyvet 
faqtorad.

amJamad, sasuqebis gamoyenebis gazrda da srulyofa warmoadgens mcenaris 
niadaguri sakvebi funqciis gaZlierebis da sasoflo-sameurneo kulturebis 
mosavlianobis gadidebis erT-erTi gadamwyvet faqtors. saWiroa, RonisZiebe-
bis SemuSaveba, romlebic dagvexmareba, Tavidan aviciloT an dasaSveb donemde 
SevamciroT araxelsayreli efeqtebi, romlebic iqmneba zogierTi agroqimika-
tis gamoyenebis dros. sasuqebiT mcenareebis niadaguri sakvebi srulfasovani 
gaZlierebis problema ukavSirdeba sasuqebis formebis optimizacias, maTi Se-
tanis xerxebs da vadebs. sakvebi elementebis wyaros niadaguri funqciis efeq-
turi gaZlierebis arsebiT moments warmoadgens drosa da sivrceSi sasuqebis 
Setanis optimaluri vadebi da xerxebi da maTi dozirebis dacva. es faqtorebi 
SesamCnev gavlenas axdes mosavlis miRebis saerTo Sedegebsa da agroteqnikuri 
RonisZiebebis sistemis qmediTobaze.

mcenaris niadaguri sakvebi racionaluri optimizaciis sistemaSi saWiroa 
niadagebis araerTgvarovani Tvisebebis, drosa da sivrceSi amindis pirobebis 
mudmivi gaTvaliswineba.

sakvebi elementebis da naerTebis niadaguri wyaros funqcia gansakuTrebiT 
dinamiuria da misi warmatebuli realizacia bunebriv ekosistemebsa da gan-
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sakuTrebiT agrocenozebSi, damokidebulia mraval faqtorze. amitom, mcena-
reebis niadaguri sakvebi optimizaciis praqtikuli amocanebis gadawyvetisas, 
gansakuTrebuli mniSvneloba aqvs savargulebis biologiuri produqtiulo-
bis xarisxis gaumjobesebis da gazrdis diferencirebuli da kompleqsuri mi-
dgomis meTods.

sakvebi elementebis, energiis da tenis depos funqcia gulisxmobs, rom nia-
dags gaaCnia aRniSnuli komponentebis rezervi, romelic gamoiyeneba organiz-
mis mier yvelaze advilad misawvdomi maragebis gaxarjvis Semdeg. niadaguri 
depo warmoqmnis amorful, kristalur formebs da koagulirebuli humusova-
ni mJavebis naerTebs, moZrav naerTebs da tens, romelic imyofeba Rrma hori-
zontebSi da sxv.

bioqimiuri da sxva procesebis stimulatoris da inhibitoris niadagis fun-
qcia ganpirobebulia imiT, rom masSi xvdeba mcenareebis, mikrobebis, cxovele-
bis (aminomJavebi, cilebi, vitaminebi, spirtebi da sxv.) metabolizmis produq-
tebi, romlebsac SeuZliaT cocxali organizmis cxovelqmedebis stimulireba 
da daTrgunva. 

cxr. 14. sxvadasxva mcenareebis moTxovna ares reaqciisadmi

mcenare
pH optimaluri 

intervali
mcenare

pH optimaluri 
intervali

xorbali 6,0-7,5 samyura 6,0-7,0

Wvavi 5,5-7,5 pomidori 6,3-6,7

Svria 5,0-7,7 kombosto 6,7-7,4

qeri 6,8-7,5 stafilo 5,5-7,0

simindi 6,0-7,0 kitri 6,4-7,0

lobio 6,4-7,1 Cais buCqi 4,5-6,0

Warxali 6,5-7,5 limoni 5,0-6,0

kartofili 5,0-5,5 mandarini 5,0-6,0

niadagis pH cocxali organizmisTvis mniSvnelovan faqtors warmoadgens, 
maTi umetesobis optimaluri ganviTareba mimdinareobs pH viwro diapazonSi. 
yvela kulturuli mcenaris ganviTareba iTrguneba maRali mJavianobiT – pH<4-
ze, xolo –  pH>8,5 – maRali tutianobiT.

fizikur-qimiuri funqcia moicavs metad mniSvnelovan maCveneblebs. atmos-
ferodan, gverdiTi da gruntis wylis nakadiT da mcenareuli CamonacveniT Se-
mosuli wvrildispersuli nivTierebis sorbciis funqciis ZiriTadi meqanizmia 
niadagis koloidebiT masSi sxvadasxva gziT moxvedrili airebi, siTxeebi, gan-
sakuTrebiT, wylis, nivTierebebis molekulebis da ionebis adsorbcia. agreTve 
adgili aqvs forebSi suspenziis da emulsiis nawilis meqanikur dakavebas da 
araxsnadi naerTebis warmoqmnisas niadagiT maT qimiur STanTqmas. gamoyofen 
agreTve niadagis biologiur STanTqmisunarianobas – elementebis Sekavebas 
mikroorganizmebiT, fesvTa sistemebiT da niadagSi mobinadre cxovelebiT. 



152

agroniadagmcodneoba 
Tavi XIV | niadagis nayofiereba

yvelaze did interess iwvevs adsorbcia, romlis moculoba ganpirobebulia 
niadagis wvrilmiwis gadidebuli aqtiuri zedapiriT. niadagis STanTqmisuna-
rianoba, romelic yvelaze metad damokidebulia wvrilmiwis dispersiuloba-
ze, rogorc wesi, SesamCnevad izrdeba niadagis meqanikuri Sedgenilobis damZi-
mebisas. is arsebiTad damokidebulia niadaguri koloidebis nivTierebaTa Se-
dgenilobaze – maTi organuli da mineraluri komponentebis Sefardebasa da 
Tixamineralebis bunebaze.

niadagis STanTqmisunarianoba mniSvnelovan rols asrulebs niadagis da 
ekosistemis cxovrebaSi. sorbciuli funqciis wyalobiT cxovreba SesaZlebe-
lia SemadgenlobiT aramarto mdidar, aramed Rarib niadagzec. sorbciuli 
funqcia kulturul agrocenozSi uzrunvelyofs mcenareebs sakvebi elemen-
tebiT. niadagebis sorbciuli funqciis dadebiT gamomJRavnebas warmoadgens 
agreTve qveda horizontSi Carecxili sakvebi elementebis Sekaveba. niadagis 
sorbciuli funqcia SeiZleba iZleodes uaryofiT efeqtsac. zogierT niada-
gur saxesxvaobaSi xdeba elementis dakavSireba Zneladmisawvdom formaSi, rac 
mniSvnelovnad amcirebs sasuqebis efeqturobas.

niadagis STanTqmis kompleqsis optimizaciis konkretul xerxebs Soris saWi-
roa aRiniSnos gacvliTi wyalbadis da aluminis gadidebuli raodenobiT Semcve-
li mJave niadagis mokirianeba, bicobi niadagebis moTabaSireba. dadebiTad moqme-
debs niadagebis gamdidreba humusiT – nakelis, mwvane sasuqebis Setana, balaxTesva.

niadagSi moxvedrili damabinZureblebis STanTqmis uaryofiT Sedegebs mie-
kuTvneba garemos da niadaguri safaris radioaqtiuri dabinZureba. bunebrivi 
da anTropogenuri landSaftebis niadagis radioaqtiuri dabinZurebis mniSvne-
lovani wyaroa airebi da atmosferodan Semosuli aerozolebi, agreTve radio-
nuklidebi, romlebic xvdeba niadagSi sarwyavi wylebiT, mineraluri sasuqiT 
da ganicdis Semdgom aqtiur sorbcias. mcenaris mier radionuklidebis da-
groveba arsebiTad damokidebulia niadagur xsnarSi elementebis – biofilebis 
– Semcvelobaze, romelTanac radionuklidebi imyofebian konkurentuli Tana-
fardobiT. magaliTad, niadagur xsnarSi kalciumis koncentraciis gazrdisas 
mcirdeba radionuklidebis konkurentuli unari ionur-gacvliT adsorbciaSi 
fesvebis zedapirze.

niadagSi mobinadre mikroorganizmebis sorbciis niadagur funqcias aqvs 
didi mniSvneloba, radgan misi wyalobiT mikroorganizmebi daculia tenis daR-
mavali dinebiT gatanisgan niadaguri profilidan. sorbciuli unari gaaCnia mi-
kroorganizmebis rogorc cocxal, ise mkvdar ujredebs. gaxurebiT mokluli 
baqterialuri ujredebi SemTxvevaTa 90%-Si inarCunebs Tavis sorbciul Tvise-
bebs. mikroorganizmebis sorbcia damokidebulia agreTve mikrobis ujredis da 
sorbentis zedapiris kontaqtze. kontaqtis xelsayrel pirobebSi mikroorga-
nizmebis sorbcia niadagebSi da mineralebSi swrafad mimdinareobs da SeiZleba 
miaRwios maqsimums ukve 5-10 wuTis Semdeg. niadagebiT da mineralebiT mikroor-
ganizemebis STanTqmaze arsebiT gavlenas axdens nawilakebis zomac. nawilakebis 
zomebis zrdasTan erTad aRiniSneba mikrobebis sorbciis SesamCnevi zrdac. 

sainformacio funqcia. sainteresoa sezonuri da sxva biologiuri pro-
cesisTvis signalis funqcia, romelic kontroldeba niadagis periodulad 
cvladi parametrebiT – Tburi, wylovani, kvebiTi da marilianobis reJimebiT.

ekosistemebis ricxovnobis, Sedgenilobis da struqturis regulaciis fun-
qciis erT-erT mniSvnelovan formas warmoadgens niadaguri faqtorebis zemo-
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qmedeba ekosistemebis konkretul struqturaze. dadgenilia niadaguri uxer-
xemloebis gansaxlebis kavSiri niadagis konkretul TvisebebTan. magaliTad, 
Wiayelebis diferenciacia damokidebulia mkvdari safaris masaze, moluskebis 
– niadagis pH da a.S. 

ekosistemis Sedgenilobaze niadagis gavlenis mniSvnelovan formas war-
moadgens masSi moxvedrili Teslebis ganviTarebis xasiaTi. Teslebis masidan 
aRmocendeba mxolod umniSvnelo nawili, rac damokidebulia niadagis wylo-
van-Tbur, temperaturul da kvebiT reJimebze, pH, masSi metabolitebis Semcve-
lobasa da Sefardebaze. miwebis farTo aTvisebasa da maTSi sasuqebis SetaniT 
bevri niadagi ganicdis arsebiT cvlilebas, rac sxvadasxva saxiT gavlenas ax-
dens niadagis aRniSnul funqciaze.

zogierTi suqcesiis gamSvebi meqanizmis funqcia mJRavndeba ekosistemebis 
SeclaSi niadagebis damlaSebis an daWaobebis Sedegad. es yovelive iwvevs nia-
dagis, rogorc binadrobis garemos, stadiur cvlilebas da warmoqmnis Sesaba-
mis suqcesiebs.

niadagSi gamoiyofa kidev erTi fundamenturi informaciuli funqcia – „mex-
sierebis“ funqcia. miiCneven, rom niadagi aris landSaftis mexsiereba. metad 
sainteresoa v. targulianis da i. sokolovis koncefcia niadagis ormagi bune-
bis Sesaxeb, romlis Tanaxmad niadaguri sxeuli Sedgeba niadagi-mexsierebidan 
– mdgradi Tvisebebis da niSnebis kompleqsidan, romelic iqmneba misi ganviTa-
rebis mTeli istoriis manZilze da niadagi-momentisgan – dakvirvebis momentSi 
niadagis yvelaze cvladi procesebis da Tvisebebis erTobliobidan. landSaf-
tis komponentebidan niadagi gamoirCeva yvelaze mkafiod gamoxatuli unariT, 
asaxos geografiuli garemos faqtorebi da Caiweros, Seinaxos Tavis genezi-
sur profilSi informaciis yvelaze didi raodenoba. niadagi, erTi mxriv, asa-
xavs garemos, „iwers, imaxsovrebs, kodirebs“ genezisur profilSi informacias 
niadagwarmomqmneli faqtorebis Sesaxeb; meore mxriv, niadagi asaxavs garemos 
da cdilobs, gardaiqmnas igi niadagwarmoqmnis faqtorebis mocemul kombi-
naciasTan gawonasworebis produqtad. niadagis mier garemos maqsimalurad 
sruli asaxva dgeba maSin, rodesac yvela niadaguri Tviseba gamoxatavs Tavis 
„damaxasiaTebel dros“ (niadagebis sruli klimaqsi).

mTlianobis funqcia. ekosistemaSi arsebuli an Semosuli nivTierebis da 
energiis transformaciis arsi gulisxmobs niadagwarmoqmnis procesSi deda-
qanebis sawyisi nivTierebis da mtvris, atmosferuli naleqebis, zedapiruli 
da gruntis wylebis, mcenareuli narCenebis gardaqmnas. Sedegad, niadagis 
substrati iZens xelsayrel Tvisebas masze dasaxlebuli ekosistemebisTvis. 
magaliTad, im horizontebSi, romlebic pasuxismgebelia mcenareebis sakvebi 
elementebiT uzrunvelyofaze, SeimCneva aramarto mravali naerTis dagroveba 
xsnad da gacvliT formaSi, aramed rig elementebs Soris arsebuli Sefardebis 
garkveuli cvla imasTan SedarebiT, rac iyo sawyis qanSi. niadagi, qanTan Seda-
rebiT, Seicavs met naxSirbads, azots, fosfors, kaliums da sxva elementebs, 
romlebiTac aigeba cocxali organizmebis sxeuli. es xdeba organizmebis cxo-
velqmedebiT warmoqmnili dedaqanebis da organogenuri narCenebis niadagebis 
da cocxali nivTierebis mier udidesi geoqimiuri gardaqmnis Sedegad. moce-
muli transformaciis mniSvnelovani Sedegia organuli narCenebis gaxrwnis Se-
degad fotosinTeziT akumulirebuli energiis ganTavisufleba. aRsaniSnavia, 
rom energia Tavisufldeba ara marto Tburi, aramed qimiuri formiTac, ra-



154

agroniadagmcodneoba 
Tavi XIV | niadagis nayofiereba

sac aranaklebi mniSvneloba aqvs, vidre organuli naerTebis warmoqmna. myari 
nivTierebis mudmivi gardaqmnis Sedegad niadagebi arseboben rogorc gauwo-
nasworebeli, sakmaod dinamikuri, Tavisufali energiiT mdidari sistemebi.

niadagis sanitaruli funqciis gamomJRavnebaSi gamoiyofa sami ZiriTadi 
aspeqti. pirveli aspeqti ukavSirdeba niadaguri organizmebis monawileobas 
zedapirze mosuli organuli narCenebis destruqciaSi. meore mniSvnelovani 
aspeqti ukavSrdeba antiseptikur Tvisebebs, romlebic zRudaven masSi damaa-
vadebeli mikroorganizmebis ganviTarebas. mesame aspeqti gulisxmobs cocxali 
organizmebis gacvlis produqtebis daSlas niadaguri mikrobebiT.

sacavi da buferuli ekosistemuri ekranis funqciis Tanaxmad, xangrZlivi 
evoluciis Sedegad Camoyalibebuli ekosistemebis zonaluri tipebi xasiaTde-
ba mniSvnelovani mdgradobiT. es SesaZlebeli xdeba masSi buferuli da mare-
gulirebeli meqanizmebis ukukavSiris arsebobiT. gomestatikuri regulirebis 
unari mniSvnelovania, radgan uzrunvelyofs dedamiwis Camoyalibebuli eko-
sistemebis funqcionirebas,  rac warmoadgens kidec biosferos keTildReobis 
sawindars. 

gansaxilveli funqciis arsebiTi mxarea niadagis mier ekosistemebis dac-
va sxvadasxva faqtoris (wylis, qaris, simZimis Zalis) moqmedebiT meqanikuri 
daSlisagan, rac miiRweva niadagis iseTi TvisebebiT, rogorebicaa wylismie-
ri eroziisadmi winaaRmdegobis gawevis unari, mcenareebis damagrebiT ver-
tikalur mdgomareobaSi, wvrilmiwis gamtvrianebis Tavidan acileba da sxv. 
es Tvisebebi, rogorc wesi, kargad aris gamoxatuli yamiris saxesxvaobebSi, 
magram xSirad uaresdeba miwebis damuSavebis Sedegad. amavdroulad, melio-
raciuli RonisZiebebis kompleqs SeuZlia aramarto SeinarCunos es Tvisebebi, 
aramed gaaumjobesos isini, gansakuTrebiT dabalproduqtiuli niadagebis Sem-
TxvevaSi.

niadagebis buferuli funqciebis gamomJRavneba aisaxeba niadaguri Tesle-
bis maragis xarjze darRveuli ekosistemebis aRdgenaSi, romelic ayalibebs 
niadaguri safaris struqturis gavlenas, xels uwyobs fitocenozebis pirvan-
deli araerTgvarovnebis aRdgenas.

yvelaze integrarul funqcias warmoadgens niadagis nayofiereba, romelic 
ganisazRvreba niadagis yvela Tvisebis da zemoT daxasiaTebuli funqciebis 
urTierTqmedebiT. didi xnis ganmavlobaSi niadagis nayofiereba martivad 
aixsneboda da ukavSirdeboda niadagis Tvisebebis SezRudul ricxvs. mecniere-
bis Tanamedrove miRwevebi metyveleben niadagebis nayofierebis gadidebis da 
regulirebis sakiTxebisadmi kompleqsuri dinamikuri midgomis aucilebloba-
ze. romelime faqtoris an funqciis gauTvaliswineblobam SeiZleba gamoiwvios 
sasuqebis, samuSao drois da teqnikis fuWi xarjva.
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cxr. 15. parazitebis mospobis gavlena mosavlianobaze

azotis doza, kg/ha
marcvlis mosavali, c/ha

formaliniT daumuSavebeli
formaliniT 
damuSavebuli

75 14,6 37,5
225 29,3 44,9

cxr. 16. simindis fotosinTezis intesiuroba sxvadasxva
pH dros (mg-CO2 1m2/g)

mcenaris asaki, dRe pH 4,0 pH 6,0

32 262 1150
46 820 2900
60 632 1550

niadaguri kveba warmoadgens erT-erT fundamentur problemas.

14.3. nayofierebis saxeebi

arCeven nayofierebis Semdeg saxeebs: bunebrivs, xelovnurs, efeqturs da 
ekonomikurs.

bunebrivi nayofiereba ganisazRvreba niadagebis Tvisebebis da reJimebis 
rTuli urTierTqmedebiT, romelic ganpirobebulia bunebrivi niadagwarmoqm-
nis procesis ganviTarebiT. is damokidebulia yamiri niadagebisTvis da xasiaT-
deba arsebuli cenozebis produqtiulobiT. 

niadagebis samiwaTmoqmedo aTvisebas Seaqvs arsebiTi cvlilebebi niadaguri 
procesebis da reJimebis bunebriv ganviTarebaSi. es cvlilebebi ganpirobebu-
lia damuSavebiT, sasuqebis SetaniT, sxvadasxva melioraciiT da a.S. niadage-
bis Tvisebebsa da reJimebSi adamianis zemoqmedebiT gamowveuli xarisxobrivi 
da raodenobrivi cvlilebebi axasiaTebs xelovnur nayofierebas, igi iqmneba  
substratebis SeqmniT saTburebSi, kvalsaTburebSi da sxv. mcenareebis gamo-
sayvanad.

niadagebis sasoflo-sameurneo gamoyenebisas xelovnuri nayofiereba bu-
nebrivTan erTad mJRavndeba rogorc efeqturi nayofiereba. igi gamoisaxeba 
sasoflo-sameurneo kulturebis mosavliT. efeqturi nayofiereba damokide-
bulia ara marti bunebrivi nayofierebis doneze, aramed ufro metad sawarmo-
Si niadagebis gamoyenebis pirobebze, mecnierebis da teqnikis ganviTarebaze da 
maTi miRwevebis realizaciaze. efeqturi nayofiereba yovelTvis ukavSirdeba 
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sasurveli produqciis misaRebad  gaweuli Sromisa da saSualebebis garkveul 
danaxarjs, adamianis sameurneo saqmianobas. is SeiZleba Sefasdes ekonomikuri 
maCveneblebiT. aseTi nayofiereba aris ekonomikuri.

niadags gaaCnia sakvebi elementebis garkveuli maragi (sacavi fondi), romlis 
nawilobrivi xarjva (gacvliTi fondi) mimdinareobs mcenareebis mosavlis Se-
qmnis dros. aqedan gamomdinareobs cneba potenciur nayofierebis Sesaxeb.

potenciuri nayofiereba xasiaTdeba mcenareebis sakvebi elementebis saer-
To maragebiT, maTi naerTebis formebiT da sxva Tvisebebis rTuli urTierTq-
medebiT, rac ganapirobebs niadagis unars, xelsayrel pirobebSi uzrunvelyos 
mcenareebi sxva faqtorebiT (wyliT, haeriT, siTboTi), didi xsnis ganmavlobaSi 
moaxdinos mcenareebisTvis saWiro sakvebi elementebis mobilizeba da uzrun-
velyos efeqturi nayofierebis maRali done. maRali potenciuri nayofiereba 
gaaCniaT yavisfer niadagebs, dabali – yviTelmiwa-ewer niadagebs. 

maRali potenciuri nayofierebiT gamoirCeva organul-mineraluri Waobiani 
niadagebi, isini xasiaTdebian sakvebi elementebis mniSvnelovani maragebiT da 
daSrobis Semdeg SeuZliaT uzrunvelyon maRali efeqturi nayofiereba saca-
vi fondis nawilobrivi xarjvis Sedegad. radgan nayofiereba diferencirdeba 
sxvadasxva sasoflo-sameurneo (da bunebrivi) mcenaris moTxovnilebis mixed-
viT, amitom niadagis nayofiereba mcenareebis romelime garkveuli jgufis da 
saxeobis mimarT aris fardobiTi nayofiereba.

bunebrivi nayofiereba axasiaTebs niadagis sawyis potenciur SesaZleblo-
bebs, xolo namdvili (efeqturi) – am SesaZleblobebis gamoyenebis xarisxs.

radgan niadagis Tvisebebi da sakvebi nivTierebis maragebi ganpirobebulia 
misi bunebrivi, genezisuri TaviseburebebiT da damaxasiaTebelia niadagisTvis 
rogorc bunebrivi sxeulisTvis, potenciur nayofierebas Cveulebriv aigive-
ben bunebrivTan. WeSmarit efeqtur nayofierebas zomaven sasoflo-sameurneo 
kulturebis mosavlianobiT da warmoaCenen rogorc niadagze adamianis zemo-
qmedebis Sedegs (efeqts). 

niadagze zemoqmedebiT adamiani ara marto sul ufro metad iyenebs bu-
nebriv niadagur resursebs, zrdis efeqtur nayofierebas, aramed arsebiTad 
cvlis niadagis potenciur SesaZleblobebs – mis potenciur nayofierebas. nia-
dagis damuSaveba, sasuqebis gamoyeneba, melioraciuli da sxva RonisZiebebi 
cvlis bunebriv nayofierebas, xelovnurad qmnis mis axal nawils – xelovnur 
nayofierebas. adamianis mier Seqmnil xelovnur nayofierebas ar SeuZlia 
calke iarsebos, aucilebelia bunebriv nayofierebasTan Sexameba. is qmnis xa-
risxobrivad axal kategorias – bunebriv-ekonomikur (bunebriv-anTropogenur) 
nayofierebas.

saxnavi niadagebis bunebriv-ekonomikuri nayofiereba miT ufro metia, rac 
ufro metia sawyisi bunebrivi nayofiereba da rac ufro meti Sroma da saSuale-
baa Cadebuli adamianis mier niadagSi (e.i. rac ufro maRalia xelovnuri nayo-
fiereba). Tumca, anTropogenuri faqtorebis zemoqmedeba niadaguri procesebis 
ganviTarebaze, niadagis Sedgenilobasa da Tvisebebze da, Sesabamiad, niadaguri 
nayofierebis doneze, aris gansakuTrebiT intensiuri da aqvs araerTgvarovani 
xasiaTi. adamianis sameurneo saqmianobis Sedegad SeiZleba sawyisi yamiri nia-
dagebis gaumjobesebac da gauaresebac, potenciuri da efeqturi nayofierebis 
Semcirebac. amitom, niadagur-ekonomikuri nayofiereba, e.i. saxnavi niadagebis 
nayofiereba, SeiZleba aRematebodes an Camouvardebodes bunebriv nayofierebas.
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amrigad, niadagis nayofierebaSi gamoiyofa ori kategoria: bunebrivi nayo-
fiereba, romelic damaxasiaTebelia yamiri niadagebisTvis, da bunebriv-eko-
nomikuri (bunebriv-anTropogenuri) nayofiereba, romelic damaxasiaTebelia 
damuSavebuli niadagebisTvis. am kategoriebisTvis Tanabrad damaxasiaTebelia 
nayofierebis ori forma: potenciuri da namdvili.

ekonomikuri nayofiereba aris efeqturi nayofierebis konkretuli gamom-
JRavneba sasoflo-sameurneo warmoebis ekonomikuri ganviTarebis yovel mo-
cemul doneze.

amJamad saxnavi miwebis SedarebiTi SefasebisTvis gamoiyeneba cneba „nor-
maluri nayofiereba“. am terminiT aRiniSneba konkretuli niadagis efeqturi 
nayofiereba mocemuli zonis sasoflo-sameurneo kulturis moyvanis teqnolo-
giis pirobebSi. es aris konkretul niadagze miRebuli teqnologiiT wamyvani 
sasoflo-sameurneo kulturebis mosavlianobis saSualo mravalwliuri done. 

niadagis poteciuri nayofierebis dones gansazRvraven:
1. humusis SemcvelobiT da misi xarisxiT, rac gavlenas axdens azotis da 

sxva sakvebi nivTierebebis maragebze, niadagis STanTqmis unarianobasa da 
buferobaze, struqturul mdgomareobaze, agrofizikur maxasiaTeblebze;

2. sakvebi nivTierebebis SemcvelobiT (azoti, fosfori, kaliumi, gogir-
di da sxva makro- da mikroelementebi, maTi saerTo raodenoba da Zvra-
dobis xarisxi, mcenareebisTvis misawvdomoba), rac gansazRvravs sakveb 
reJims;

3. granulometruli SedgenilobiT, rac gavlenas axdens saerTo qimiur da 
mineralogiur Sedgenilobaze, niadagis STanTqmisunarianobaze da bu-
ferobaze, struqturul mdgomareobaze, agrofizikur maxasiaTeblebze, 
wylovan-haerovan da Tbur reJimebze, organuli nivTierebis transfor-
maciis da mineralizaciis procesebis intensivobasa da Sefardebaze, aku-
mulaciasa da gamorecxvaze;

4. gacvliTi kaTionebis SedgenilobiT, rac gavlenas axdens niadaguri ko-
loidebis mdgomareobaze, agrofizikur Tvisebebze, niadaguri xsnaris 
reaqciaze da mis fiziologiur wonasworobaze, niadagis buferobaze;

5. mikrobiologiuri da fermentuli aqtivobiT, romelic gavlenas axdens 
organuli da mineraluri naerTebis transformaciis procesebze, sakveb 
reJimze;

6. saerTo qimiuri da mineralogiuri SedgenilobiT, rac gansazRvravs 
namdvil da potenciur SesaZleblobebs, nayofierebis rezervebs;

7. niadaguri xsnaris reaqciiT, marilebis SemcvelobiT, fitotoqsikuri 
nivTierebebiT, rac gavlenas axdens toqsikur reJimze;

8. niadaguri profilis simZlavriT, SenebiT da struqturuli mdgomareo-
biT, rac gavlenas axdens wylovan-haerovan reJimze, qimiur Sedgenilo-
baze, niadagis fizikur-qimiur da agrofizikur Tvisebebze;

9. maqsimaluri higroskopulobis sididiT da aqtiuri tenis diapazoniT, 
rac gavlenas axdens wylovan reJimze;

10. gruntis wylebis doniT da maTi mineralizaciiT, rac gavlenas axdens 
wylovan reJimze, qimiur Sedgenilobaze, niadagis fizikur-qimiur da 
agrofizikur Tvisebebze.

niadagis potanciuri nayofierebis doneze arsebiT gavlenas axdens adamia-
nis sameurneo saqmianobac – anTropogenuri faqtori.
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niadagis efeqturi nayofierebis done – konkretuli ekologiuri sistemis 
(agropedocenozis) nayofierebis donea. faqtorebi, romlebic gansazRvravs 
niadagis efetur nayofierebas, aris mosavlis praqtikuli faqtorebi.

efeqturi nayofierebis dones gansazRvraven:
1. niadagi: sakvebi reJimi (sakvebi nivTierebebis misawvdomi formebis Semc-

veloba da dinamika, maTi Sefardeba); wylovani reJimi (misawvdomi tenis 
Semcveloba da dinamika, wylis gadaadgileba); haerovani reJimi (niada-
gur haerSi O2, CO2, NH3 da sxv.); Tburi reJimi (niadagis temperatura, misi 
dinamika); fiziologiurad aqtiuri nivTierebebis Semcveloba; niadaguri 
xsnaris reaqcia; fitotoqsikuri naerTebis arseboba;

2. amind-klimaturi pirobebi: mzis radiacia; atmosaferuli naerTebis rao-
denoba da ganawileba; temperaturuli reJimi (aqtiur temperaturaTa 
jami, savegetacio periodis xangrZlivoba, saSualo-Tviuri temperature-
bis wliuri msvleloba da sxv.); haeris fardobiTi tenianoba da misi dina-
mika: CO2 raodenoba da atmosferoSi haerovani migrantebis arseboba.

3. mcenare: jiSi, reproduqcia, Teslebis xarisxi da sxv.;
4. fitosanitaruli pirobebi: sarevela mcenareuloba (Sedgeniloba, raodeno-

ba); kulturuli mcenareebis daavadebebi; kulturuli mcenareebis mavneblebi;
5. anTropogenuri zemoqmedeba: niadagis meqanikuri damuSaveba, agroteq-

nika; Teslbrunva (sasoflo-sameurneo kulturebis awyoba da morigeoba, 
maTi moyvana); organuli sasuqebis Setana, sideratebis gamoyeneba; mine-
raluri sasuqebis Setana; sakvebi regulatorebis gamoyeneba; pesticide-
bis gamoyeneba; qimiuri melioracia (kiris, TabaSiris gamoyeneba da sxv.), 
hidromelioracia (daSroba, morwyva); eroziis sawinaaRmdego meliora-
cia; teritoriis organizacia.

niadagis efeqturi nayofierebis faqtorebis Sefasebisas saWiroa yvelaze 
informaciuli maCvenebelebis gamoyofa, umniSvnelovanesi niadaguri procese-
bis ganviTarebis intesivobis da mimarTulebis gaTvaliswineba, pirvel rigSi, 
organuli nivTierebis da mineralebis transformaciis.

14.4. miwaTmoqmedebis ZiriTadi kanonebi

mosavlis formireba da niadaguri nayofierebis evolucia xdeba miwaTmoq-
medebis kanonebTan mkacr SesabamisobaSi.

1. mcenareebis sicocxlis faqtorebis Seucvlelobis da TanamniSvnelobis 
kanoni. mcenareebis normaluri zrdisa da ganviTarebisTvis Tanabrad saWi-
roa yvela ekologiuri faqtori. romelimes gamokleba an Secvla iwvevs 
mcenaris daRupvas;

2. minimumis, optimumis da maqsimumis kanoni. mcenaris sicocxlis yoveli 
faqtori xasiaTdeba minimaluri, maqsimaluri da optimaluri maCvene-
blebiT. minimaluri gansazRvravs faqtoris umcires raodenobas, rome-
lic uzrunvelyofs mcenaris zrdas da ganviTarebas, maqsimaluri – udi-
dess, romlis zemoT mcenare iRupeba; faqtoris optimaluri intesiu-
robis dros iqmneba cxovelmoqmedebisTvis saukeTeso pirobebi. minimumi 
da maqsimumi – faqtoris moqmedebis ori „zRurbli“ wertilia, romlebic 
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Seesabameba mcenaris yvelaze cud ganviTarebas, xolo zona am mniSvne-
lobebs Soris warmoadgens cocxali organizmis ekologiur valentobas;

3. faqtorebis kompleqsuri moqmedebis da optimaluri Sexamebis kanoni. 
mcenareebis ganviTareba xdeba yvela ekologiuri faqtoris mudmivi ze-
moqmedebiT, xolo sasoflo-sameurneo kulturebis mosavlis misaRebad 
saWiroa maTi optimaluri Sexameba. mcenareebis sicocxlis faqtorebis 
kompleqsuri moqmedeba gansxvavdeba TiToeulis cal-calke jamuri mo-
qmedebisgan, radgan erTi faqtoris Secvla iwvevs sxva faqtorebis Sec-
vlas da optimaluri Sexamebis dros maTi moqmedebis efeqturoba izr-
deba;

4. malimitirebeli faqtoris kanoni. erTi faqtoris nakleboba amcirebs 
sxva faqtorebis dadebiT moqmedebas. mosavlianobis done damokidebu-
lia malimitirebeli faqtoris raodenobaze;

5. niadagSi sakvebi nivTierebebis dabrunebis kanoni. mosavlis gamotaniT, 
eroziis procesiT, gamorecxviT da sxva mizezebiT sakvebi elementebis 
Sevseba sasuqebis SetaniT an Sesabamisi agroteqnikuri xerxebiT;

6. Tavisi adgilmdebareobisadmi mcenareuli Tanasazogadoebis Sesaba-
misobis da drosa da sivrceSi sasoflo-sameurneo kulturebis swori 
monacvleobis aucileblobis kanoni. fiziologiuri, bioqimiuri, agro-
nomiuli da sxva maCveneblebiT gansxvavebuli kulturuli mcenareebis 
monacvleoba drosa da sivrceSi, e.i. swori Teslbrunva.

arCeven kulturuli mcenareebis swori monacvleobis mizezis 4 jgufs:
I. qimiuri xasiaTi, ganpirobebuli mcenareebis qimiuri Sedgenilobis 

gansxvavebiT da maT mier sakvebi nivTierebebis moxmarebis Tavisebu-
rebiT; 

II. fizikuri xasiaTiT, romlis arsia mcenareebis gansxvavebuli gavlena 
niadagis fizikur Tvisebebze da tenianobaze;

III. biologiuri xasiaTiT, dakavSirebuli mcenareebis gansxvavebuli da-
mokidebulebiT daavadebebis, mavneblebis da sarevelebis mimarT;

IV. ekonomikuri, organizaciul-sameurneo xasiaTiT, rac ganpirobebulia 
sasoflo-sameurneo kulturebis mosayvanad Sromis gansxvavebuli 
raodenobiT da droSi ganawilebiT.

7. bunebrivi niadagwarmoqmnis procesSi dadebiTi efeqtis kanoni. asaxavs nia-
dagmcodneobis arss, romelic mdgomareobs liTosferos zeda SreSi ener-
giis da biogenuri elementebis akumulaciaSi. cocxali organizmebi progre-
sulad mravldebian. Tavisi binadrobis adgilebSi agroveben mzis energiis 
da sakvebi nivTierebebis mzard raodenobas. garda amisa, biosferoSi mud-
mivad mimdinareobs nivTierebebis struqturis garTulebis, informaciis 
dagrovebis, trofikuli doneebis zrdis procesebi. Sedegad warmoiqmneba 
gansakuTrebuli bunebrivi sxeuli – niadagi, romlis nayofiereba izrdeba 
biologiuri procesebis – organuli nivTierebis da sakvebi elementebis aku-
mulacia – zrdasTan erTad.

ganxiluli kanonebis garda arsebobs sxva kanonebic. magaliTad, mwvane mce-
nareebis avtotrofilobis kanoni, romelic eyrdnoba mcenareebis mineraluri 
sakvebi da fotosinTezis Teorias, fotosinTezis aqtiurobis da faqtorebis 
optimizaciis kanons, mcenareebSi mineraluri elementebis SeTvisebis, gadaad-
gilebis da gardaqmnis kanons da sxv. 
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zemoT ganvixileT miwaTmoqmedebis ZiriTadi kanonebi. maTi mecnieruli 
mniSvneloba da praqtikuli gamoyeneba iZleva agroteqnikuri, niadagur-me-
lioraciuli da sxva RonisZiebebis swori gamoyenebis, miwaTmoqmedebis kul-
turis amaRlebis, niadagis nayofierebis da sasoflo-sameurneo kulturebis 
mosavlianobis efeqturi regulirebis saSualebas.

14.5. niadaguri nayofierebis aRwarmoeba

niadagis nayofiereba warmoadgens niadagwarmoqmnis procesis Sedegs da 
aris misi ganviTarebis aucilebeli piroba, radgan maszea damokidebuli nia-
dagwarmoqmnis mTavari faqtoris gamomJavneba – niadaguri biotis ganviTareba, 
pirvel rigSi, umaRlesi mcenareebis da mikroorganizmebis. niadagwarmoqmnis 
msgavsad, nayofiereba mWidrod aris dakavSirebuli nivTierebebis da energiis 
gardaqmnis, akumulaciis da gadacemis procesebTan, rac warmoadgens faqto-
rebis da nayofierebis pirobebis raodenobrivi da xarisxobrivi cvlilebebis 
mizezs.

es cvlilebebi SeiZleba mimdinareobdes nayofierebis ganviTarebis xelsa-
yreli mimarTulebiT da iwvevdes mis zrdas (sakvebi elementebis dagroveba, 
mcenareebisTvis ufro misawvdom formebSi gadasvla, struqturis gaumjobe-
seba da a.S.), ise araxelsayreli mimarTulebiT, rac iwvevs nayofierebis daq-
veiTebas (sakvebi elementebis gatana, maTi damagreba Zneladxsnad formebSi, 
struqturis daSla da a.S.). romelime periodis ganmavlobaSi niadagis Tvise-
bebis Secvlam SeiZleba agreTve migviyvanos nayofierebis SedarebiT sawyis 
donemde. maSasadame, garkveuli periodis ganmavlobaSi (savegetacio periodi, 
wliuri an TeslbrunviTi cikli da a.S.) nayofierebis Secvla SeiZleba mJRavn-
debodes arasruli, ubralo da gafarToebuli kvlavwarmoebiT.

niadagis nayofierebis formireba sawyisi donis qvemoT niSnavs niadaguri 
nayofierebis arasrul aRwarmoebas, niadaguri nayofierebis dabrunebas saw-
yis donemde – nayofierebis ubralo aRwarmoebamde. sawyis doneze ufro ma-
Rali niadaguri nayofierebis Seqmna warmoadgens nayofierebis gafarToebul 
aRwarmoebas.

niadaguri nayofierebis aRwarmoeba warmoadgens niadagwarmoqmnis obieq-
tur kanons. niadagwarmoqmnis bunebrivi procesis ganviTarebisas nayofierebis 
aRwarmoebis arasruli, martivi an gafarToebuli tipi ganisazRvreba konkre-
tuli niadagwarmomqmneli procesebis an maTi Sexamebis ganviTarebiT.

niadagebis samiwaTmoqmedo gamoyenebis pirobebSi maTi nayofierebis aRwar-
moeba mimdinareobs bunebrivi faqtorebis gavleniTa da niadagze adamianis 
zemoqmedebiT.

bunebrivi da anTropogenuri faqtorebis erToblivi zemoqmedebiT viTar-
deba kulturuli (anTropogenuri) niadagwarmomqmneli procesi. es procesi 
specifikuria, igi viTardeba adamianis zemoqmedebiT. am dros xdeba bunebri-
vi mcenareulobis Secvla kulturuli agrocenozebiT, niadagwarmoqmnaze ga-
vlenas axdens axali faqtorebi, romlebic ar aris damaxasiaTebeli bunebrivi 
procesisTvis – niadagis damuSaveba, sasuqebis da qimizaciis sxva saSualebebis 
gamoyeneba, wylis melioraciis sxvadasxva xerxebi (daSroba, morwyva da sxv.). 
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anTropogenuri niadagwarmomqmneli procesis ganviTarebis dros icvleba ni-
vTierebebis biologiuri wrebrunvis intensivoba, xasiaTi, nivTierebaTa da 
energiis cvla.

anTropogenuri niadagwarmoqmnis procesis ganviTarebisas nivTierebebis da 
energiis wrebrunvis umniSvnelovanesi Taviseburebaa mcenareebis mier Seqmnili 
mosavlis da masSi Tavmoyrili sakvebi elementebis mocileba. anTropogenuri nia-
dagwarmoqmnis procesis ganviTareba adamianis gonivruli mizandasaxuli saqmia-
nobis dros xels uwyobs niadagebis gaumjobesebas da maTi nayofierebis zrdas. 
am principis darRvevam SeiZleba gamoiwvios niadaguri nayofierebis dakargva 
(erozia, damlaSebis ganviTareba, humusis dakargva, struqturis daSla da sxv.).

anTropogenuri niadagwarmoqmnis procesis ganviTarebis wliur da Tesl-
brunviT ciklebSi xdeba niadagis Sedgenilobis da Tvisebebis im maCveneblebis 
Secvla, romlebic uzrunvelyofen mcenareebis moTxovnilebas wyalze, sakveb 
elementebsa da sicocxlis sxva niadagur faqtorebze.

es cvlilebebi nayofierebisTvis SeiZleba iyos rogorc dadebiTi, ise uaryo-
fiTi. dadebiTi cvlilebebis magaliTia mokirianebis Sedegad Warbi mJavianobis 
mocileba, parkosnebis daTesviT azotis dagroveba koJris baqteriebis cxovel-
moqmedebis Sedegad, sarwyav niadagebSi gamorecxviT mavne marilebis mocileba, 
wyal-haerovani reJimis saxnavi qvefenis gaumjobeseba gafxvierebiT da a.S.

uaryofiTi cvlilebebi ukavSirdeba mosavlis mier niadagSi sakvebi ele-
mentebis Semcirebas, saxnavi qvefenis fizikuri Tvisebebis gauaresebas teqni-
kiT misi gamkrivebiT, sarwyavi niadagis fesvebis gavrcelebis SreSi marilebis 
toqsikuri raodenobis gaCenas, saToxni kulturebis qveS, aneulis mindorze 
humusis danakargis zrdas da a.S.

Tanamedrove intensiuri miwaTmoqmedeba efuZneba sasoflo-sameurneo mce-
nareebis maRalproduqtiuli jiSebis, qimizaciis, melioraciis da meqanizaci-
is farTo gamoyenebas. am faqtorebis efeqturobas uzrunvelyofs niadagis 
maRali nayofiereba, rac mniSvnelovania intensiuri miwaTmoqmedebis dros. 
Sesabamisad, intensiuri miwaTmoqmedebis pirobebSi niadagebis racionaluri 
gamoyenebis umniSvnelovanesi amocanaa niadaguri nayofierebis maRali donis 
uzrunvelyofa – misi gafarToebuli aRwarmoeba, e.i. efeqturi da potenciuri 
nayofierebis erTdrouli zrda.

niadaguri nayoferebis aRwarmoebis obieqturi SesaZleblobis uzrunvelyofa 
xdeba adamianis mier niadagis nayofierebis ganviTarebis kanonzomierebis cod-
niT. rac saSualebas gvaZlevs, gavzardoT niadagSi sakvebi elementebisa da tenis 
Semcveloba da SevavsoT maTi danaxarjebi; davubrunoT niadags ufro meti, vidre 
amoviReT mosavalTan erTad; davareguliroT niadagis Tvisebebi da reJimebi.

miwaTmoqmedebaSi es amocanebi wydeba mecnierebiT da mowinave praqtikiT 
niadagebis Tvisebebis da reJimebis gaumjebesebis xerxebis praqtikuli ganxor-
cielebis safuZvelze. am amocanebis gadawyveta mecnierebisgan iTxovs niada-
guri nayofierebis regulirebis axali gzebis Ziebas.

intensiur miwaTmoqmedebaSi niadagis aRwarmoeba xorxiceldeba ori gziT: 
nivTierebiTi da teqnologiuri gziT.

nivTierebiTi gza moicavs sasuqebis, melioraciis, pesticidebis, agrono-
miuli TvalsazrisiT kulturebis (Teslbrunva) xelsayreli morigeobiT ga-
moyenebas; teqnologiuri gza ukavSirdeba niadagis Tvisebebis gaumjobesebas 
meqanikuri damuSavebiT, daSrobiTi melioraciis xerxebiT da sxv. 
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14.6. niadaguri nayofierebis modelebi

kulturuli niadagwarmoqmnis procesis mimarTuli ganviTareba iZleva nia-
daguri nayofierebis garkveuli donis (modeli) uzrunvelyofis saSualebas, 
rac niSnavs mcenareebis produqtiulobis garkveuli donis Sesabamisi niadage-
bis agronomiulad mniSvnelovani Tvisebebis da maTi reJimebis erTobliobas.

intensiuri miwaTmoqmedebis pirobebisTvis saWiroa niadagebis optimaluri 
parametebisTvis damaxasiaTebeli niadaguri nayofierebis modelebis Seqmna. 

niadagebis Tvisebebis optimaluri parametrebi – es aris niadagebis Tvisebe-
bis (da reJimebis) xarisxobrivi maCveneblebis iseTi Sexameba, romlis drosac 
SeiZleba maqsimalurad gamoviyenoT mcenareebisTvis sasicocxlod mniSvne-
lovani yvela faqtori, kulturebis potenciuri SesaZleblobebi da uzrun-
velvyoT kargi xarisxis umaRlesi mosavali. niadagi Tvisebebis, reJimebis da 
sawarmoo nakveTebis farTobebis optimaluri parametrebiT erTdroulad 
uzrunvelyofs intensifikaciis (qimizacia, meqanizacia da melioracia) Ziri-
Tadi faqtorebis yvelaze did efeqturobas.

mcenareebi gansxvavebul moTxovnebs uyeneben niadagur pirobebs, Sesaba-
misad, niadaguri nayofierebis modeli unda muSavdebodes niadagis Tvisebe-
bisadmi mcenareebis moTxovnilebebis gaTvaliswinebiT. amasTan, modelis da-
muSavebisas unda iyos gaTvaliswinebuli konkretuli niadagebis Tvisebebi, 
reJimebi da niadaguri safaris struqtura, radgan niadagis yoveli tipisTvis 
(zogierT SemTxvevaSi qvetipis, gvaris da saxesxvaobis) nayofierebis gaTva-
liswinebiT kulturuli mcenareebis mosavlianoba gasxvavebuli iqneba.

niadagebis genezisuri Taviseburebebis (profilis Senebis, humusovani ho-
rizontebis, wylivan-Tburi reJimebis Taviseburebani) fonze niadaguri nayo-
fierebis modelebs amuSaveben granulometruli Sedgenilobis gaTvaliswine-
biT, radgan mas integraluri mniSvneloba aqvs niadagebis agroqimiuri Tvise-
bebis formirebasa da sasoflo-sameurneo mcenareebis moyvanis agroteqnikuri 
xerxebis diferencirebaSi.

niadagebis Tvisebebis (da maT reJimebis) saerTo maCveneblebis ricxvs, 
romlis optimaluri parametrebi dasadgenia niadagis nayofierebis modelis-
Tvis, miekuTvnebian:

- niadagis humusovani mdgomareobis maCveneblebi – humusis Semcveloba da 
Sedgeniloba;

- parametrebi, romlebic axasiaTebs niadagebis sakveb reJims – mcenareebis 
sakvebi elementebis misawvdomi formebis Semcveloba;

- optimaluri fizikuri Tvisebebis maCveneblebi – simkvrive, agregireba, 
umciresi tentevadoba, wyalgamtaroba, aeracia;

- maCveneblebi, romlebic axasiaTebs niadaguri profilis Senebas – saxnavi 
Sris da, saerTod, humusovani profilis simZlavres;

- fizikur-meqanikuri Tvisebebis maCveneblebi – reaqcia, STanTqmis teva-
doba, gacvliTi kaTionebis Sedgeniloba, fuZeebiT maZRrobis xarisxi.

CamoTvlili Tvisebebi saerToa yvela tipis niadagisTvis, maT garda adge-
nen zonalur maCveneblebs, romlebic axasiaTebs calkeuli niadaguri tipebis 
niadaguri nayofierebis pirobebs (da dones).

bevri Tvisebis optimaluri maCveneblebi mniSvnelovnadaa damokidebuli 
imaze, Tu ramdenad optimaluria niadagebis fundamenturi Tvisebebis parame-
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trebi – granulometruli Sedgenilobis da humusovani mdgomareobis, rac ga-
vlenas axdens niadagebis yvela mniSvnelovan agronomiul Tvisebasa da reJimze.

mcenareebisTvis sicocxlis yvela faqtori Tanabaria. arc erTi maTgani ar 
SeiZleba Seicvalos sxva faqtoriT. nayofierebis amaRlebis da maRali mdgradi 
mosavlis misaRebad uaRresad mniSvnelovania mcenareebis sicocxlis yvela faq-
torze erTdrouli zemoqmedeba. saWiroa, gamovlindes ZiriTadi faqtori (an fa-
qtorebis jgufi), romelzec zemoqmedeba mastimulirebel gavlenas axdens danar-
Ceni faqtorebis maqsimalur efeqtianobaze. magaliTad, gvalvian raionebSi mce-
nareebis ganviTarebis da maTi mosavlianobis mTavari malimitirebeli faqtoria 
wyali. amitom, am raionebSi umniSvnelovanesia tenis dagrovebis da produqtiuli 
xarjvis RonisZiebebi. sarwyavi miwaTmoqmedebis zonaSi uaRresad mniSvnelovania 
swori morwyva, rac gamoricxavs niadagebis daWaobebas da meorad damlaSebas.

amrigad, mcenareebis mosavlianobis ganmsazRvrel faqtorebze zemoqmedeba 
saWiroebs sxvadasxva zonaSi niadagebis nayofierebis amaRlebis diferenci-
rebul midgomebs niadagebis Tvisebebis, reJimebis da klimaturi pirobebis 
gaTvaliswinebiT, rac zRudavs efeqtur nayofierebas. didi mniSvneloba aqvs 
agreTve niadagur-agroqimiuri kvlevebis masalebs: niadagur rukebs, mcena-
reebisTvis misawvdomi sakvebi elementebis (N, P, K) Semcvelobis kartogramebs, 
niadagebis mJavianobis, erozirebis, damlaSebis kartogramebs da sxv.

mcenareebis sicocxlis romelime faqtorze calmxrivi zemoqmedeba, sxva 
faqtorebis Secvlis gareSe, iwvevs aseTi zemoqmedebis efeqturobis Semci-
rebas, xolo garkveul pirobebSi ki – mosavlianobis daqveiTebas. magaliTad, 
Warbi datenianeba iwvevs haerovani reJimis gauaresebas, mavne aRdgeniTi pro-
cesebis ganviTarebas da mcenareebis produqtiulobis Semcirebas; calmxrivi 
Warbi azotovani gamokveba amuxruWebs mcenareebis ganviTarebas, xels uwyobs 
Cawolas da mosavlianobis daqveiTebas.

mecnierebiT da praqtikiT SemuSavebulia niadagis Tvisebebze zemoqmedebis 
xerxebis farTo speqtri, romelic uzrunvelyofs niadagebis kvebiT, wylo-
van-haerovan, Tbur da sxva reJimebs.

niadagis efeqturi nayofierebis gazrdis ZiriTadi xerxebi da misi bunebri-
vi nayofierebis maqsimaluri gamoyeneba ukavSirdeba organuli da mineraluri 
sasuqebis racionalur gamoyenebas, niadagebis mokirianebasa da moTabaSirebas, 
maTi damuSavebis sistemas, morwyvasa da daSrobas, balaxTesvas, mindorsaca-
vi zolebis Seqmnas, Teslbrunvebis SemoRebas, eroziasTan brZolis RonisZie-
bebs da mcenareebis yvelaze mosavliani jiSebis moyvanas. konkretuli xerxebi 
am RonisZiebebis sistemaSi ganisazRreba meurneobis niadagebis, adgilobrivi 
klimatis TaviseburebebiT da mosayvani kulturebis moTxovnilebebiT.

14.7. sasoflo-sameurneo kulturebis moTxovnileba 
niadaguri pirobebisadmi (nayofierebisadmi)

sxvadasxva sasoflo-sameurneo mcenare gansxvavebul moTxovnebs uyenebs 
niadagur nayofierebas – sakvebi elementebis dones, tenis raodenobas, nia-
dagur reaqcias da a.S. sxvadasxva kulturis produqtiuloba gansxvavebulad 
mcirdeba niadagis ama Tu im maCveneblis  optimaluri donidan gadaxris mixed-
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viT. amitom, niadagebis samiwaTmoqmedo gamoyenebisas mcenareebis umaRlesi 
produqtiulobis uzrunvelsayofad da niadagebis yvelaze racionaluri ga-
moyenebis mizniT saWiroa vicodeT konkretuli kulturebis (an jgufebis) mo-
Txovnileba niadaguri pirobebisadmi.

saSemodgomo xorbali – erT-erTi ZiriTadi samarcvle kulturaa da Tav-
Tavian kulturebs Soris yvelaze momTxovnia niadaguri pirobebisadmi. axa-
siaTebs maRali moTxovnileba sakvebi elementebis mimarT. maRal mosavals 
iZleva Sav, mdelos-yavisfer niadagebze humusis sakmao SemcvelobiT, nei-
tralur reaqciasTan miaxlovebul niadagebze. dauSvebelia zedapirulad ga-
datenianebul, mJave reaqciis mqone, moZravi aluminis (>8-10mg/100g niadagze) 
da manganumis mqone niadagebis (yviTelmiwa-ewerlebiani, wiTelmiwa, nawilo-
briv yviTelmiwa) da 150-ze meti daqanebis ferdobebis gamoyeneba. ar SeiZleba 
am kulturisTvis msubuqi meqanikuri Sedgenilobis niadagebis gamoyeneba. 
SedarebiT mdgradia damlaSebis, bicobianobis mimarT. Tesvis dawyeba da dam-
Tavreba unda iTvaliswinebdes moTxovnilebas niadagebis temperaturisadmi 
(Sav niadagebze Tesva unda iwyebodes 15-20 seqtembers, mTavrdebodes – 20-30 
oqtombers; Savmiwebze – 20-25 agvistos – 15-20 seqtembers; mdelos-yavisfer 
niadagebze – 20-25 seqtembers – 25-30 oqtombers; yomral niadagebze – 10-15 
seqtembers – 10-20 oqtombers; yviTelmiwa-ewer niadagebze – 1-5 noembers – 20-
25 noembers da a.S.). 

qeri saSemodgomo xorbalTan SedarebiT naklebad momTxovnia niadaguri pi-
robebisadmi, xolo Svriasa da WvavTan SedarebiT metad momTxovnia. meqanikuri 
SedgenilobiT saukeTesoa saSualo da mZime Tixnari, da ar aris xelsayreli 
msubuqi meqanikuri Sedgenilobis niadagebi. SedarebiT gvalvagamZlea, mgrZno-
biarea gadatenianebis, gadidebuli mJavianobis da simkvrivisadmi.

Wvavi saSemodgomo xorbalsa da qerTan SedarebiT naklebad momTxovnia nia-
daguri pirobebisadmi. kargad viTardeba pH farTo diapazonSi (5,0-dan 8,5-mde), 
sustad momTxovnia gadatenianebisadmi.

 Svria marcvleul kulturebs Soris yvelaze naklebad momTxovnia niada-
guri pirobebisadmi. sustad reagirebs niadagur mJavianobaze, saSualo bico-
bianobaze da marilmdgradia. saWiroebs karg datenianebas, magram dauSvebelia 
niadagebis gadatenianeba vegetaciis meore periodSi.

simindi metad momTxovnia niadagis tenisa da sakvebi elementebis Semcve-
lobisadmi, ar aris mdgradi gadatenianebis, damlaSebis da bicobianobis da 
agreTve Zlier mJave reaqciis mimarT. misTvis misaRebia msubuqi da mZime meqa-
nikuri Sedgenilobis niadagebi. Tesvis dawyeba da damTavreba unda xdebodes 
niadagebis temperaturisadmi moTxovnilebis gaTvaliswinebiT (Sav niadagebze 
Tesvis dawyeba 15-20 aprils, damTavreba – 5-10 maiss; mdelos-yavisfer niadage-
bze – 18-23 aprils – 7-12 maiss; yomral niadagebze – 10-15 aprils – 10-15 maiss; 
yviTelmiwa-ewer niadagebze – 5-10 aprils – 10-15 maiss; wiTelmiwebze 5-10 apri-
ls – 5-10 maiss da a.S.). 

vazisTvis gamosayenebelia yavisferi, mdelos-yavisferi, ruxi-yavisferi 
(nawilobriv), mdelos-ruxi-yavisferi (nawilobriv), neSompala-karbonatuli,-
Savi, yomrali, yviTelmiwa-eweri, yviTelmiwa da aluviuri niadagebi. niadagis 
maCveneblebidan gadamwyvetia ares reaqcia. neitralur da tute niadagebze 
(pH>6,8) gamosayenebelia mxolod tutegamZle jiSebi, xolo mJave reaqciis pi-
robebSi dasaSvebia yvela saZiris gamoyeneba.
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xexilis baRisTvis saukeTesoa mdelos-yavisferi da aluviuri niadagebi, 
romlebic xasiaTdeba kargi struqturiT, gruntis wylis Rrma dgomiT. xexi-
lis baRis gaSeneba dauSvebelia: a) daWaobebul, agreTve gruntis wylis maRali 
dgomis niadagebze, Tu uzrunvelyofili ar aris drenaJiT; b) damlaSebul nia-
dagebze; g) Zlier xirxat, qvian, mcire siRrmis niadagebze; d) mcire haeraciis, 
mZime Tixa niadagebze, maTi winaswari gaumjobesebis gareSe.  

vaSli (maJalos saZireze) sakmaod kargad egueba sxvadasxva niadags; saukeTe-
soa zomierad teniani, kargad drenirebuli Tixnari niadagebi. 

msxali (pantis saZireze) kargad viTardeba zomierad tenian, kargad aerobul 
niadagebze; mSral niadagebze nayofi SedarebiT dabali xarisxisaa, wvrilia da 
didxans ar inaxeba. 

komSisTvis saukeTesoa Rrma, kargad drenirebuli, Tixnari niadagebi. 
atami (sakuTar saZireze) yvelaze kargad viTardeba karbonatul, Tixnar, 

RorRian, kargad drenirebul niadagebze. 
gargari kurkovanTa Soris niadagis haeraciis mimarT ayenebs yvelaze met 

moTxovnas. saukeTesoa Rrma, drenirebuli, karbonatuli niadagebi; egueba mZi-
me meqanikur Sedgenilobas. 

qliavisTvis saukeTesoa mZlavri, teniani niadagebi, dauSvebelia zeda ho-
rizontebis Warbi tenianoba. 

bali yvelaze kargad izrdeba Tixnar, karbonatul niadagebze. 
alubali (sakuTar fesvebze) moiTxovs ufro msubuq niadags, vidre bali. 
nuSi sxva xexilTan SedarebiT kargad egueba mSral, Rrma, RorRian niada-

gebs. 
fsta yvela xexilTan SedarebiT saukeTesod itans gvalvas, kargad izrdeba 

mSral, Rrma, RorRian, Tixnar niadagebze. 
leRvi kargad izrdeba saSualod tenian niadagebze, advilad itans zedmet 

simSrales, magram am SemTxvevaSi iZleva dabali xarisxis mosavals. 
broweuli advilad egueba sxvadasxva niadagur pirobas, maT Soris, karbo-

natul, mSral, xirxatian niadagebs. 
Txili ar uyenebs did moTxovnebs niadagur pirobebs. 
kakalic niadaguri pirobebis mimarT ar ayenebs gansakuTrebul moTxovnebs, 

cudad izrdeba Warbtenian, mkvriv, dawidul niadagebze. saukeTesoa mZlavri, 
Tixnari niadagebi. 

wabli kargad egueba gansxvavebul niadagur pirobebs, garda karbonatuli 
niadagebisa. 

Cais moTxovnebi niadaguri pirobebis mimarT Semdegia: niadags unda hqon-
des mJave an sustad mJave reaqcia (pH=4,0-6,5); wlis ganmavlobaSi iyos Tavi-
sufali Warbi tenisgan; ar iyos mZime Tixa an qviSa meqanikuri Sedgenilobis. 
CaisTvis saukeTesoa wiTelmiwa, yviTelmiwa-eweri, yviTelmiwa-ewerlebiani da 
yviTelmiwa niadagebi. yviTelmiwa-eweri da yviTelmiwa-ewerlebiani niadagebi 
xSirad saWiroebs winaswar melioracias maTi fizikuri Tvisebebis gasaum-
jobeseblad – drenaJs, sideratebis da balaxnarevis Tesvas. CaisTvis miuRe-
belia karbonatuli, Zlier gadarecxili da Zlier qviani, mcire simZlavris 
niadagebi.

sakvebi Zirxvenebi sakmaod momTxovnia niadaguri nayofierebis mimarT, ga-
moirCeva mosavalTan erTad azotis, kaliumis da kalciumis maRali gamotaniT. 
saukeTesoa Savi, mdelos-yavisferi da mdelos-ruxi-yavisferi niadagebi.
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bostneuli kulturebi sakmaod momTxovnia sakvebi elementebis da tenis 
mimarT. saukeTeso niadagebia kargi humusovani SriT, neitralurTan axlo rea-
qciiT, sakvebi elementebis maRali uzrunvelyofiT, xelsayreli datenianebiT. 

14.8. sxvadasxva niadagebis nayofiereba

niadaguri nayofiereba ganpirobebulia bunebrivi da anTropogenuri faq-
torebis moqmedebiT. miwaTmoqmedebis kulturis dabali donis dros niadagis 
nayofiereba ganisazRvreba bunebrivi faqtorebiT, niadagis bunebrivi Tvise-
bebiT da SedgenilobiT. miwaTmoqmedebis kulturis zrdasTan erTad niadagis 
nayofierebis done sul ufro metad aris damokidebuli anTropogenul faq-
torsa da zogadad niadagze, adamianis zemoqmedebis xerxebze. 

 saqarTvelos niadagebSi sakvebi nivTierebebis Semcvelobis dasadgenad ga-
moyenebulia Semdegi indeqsebi:

cxr. 17. niadagebis uzrunvelyofa sakvebi elementebiT

niadagebis gradacia saerTo formebi, %
SesaTvisebeli formebi, 

mg/100g niadagze

azoti

Raribi <0,2 <7
saSualod uzrunvelyofili 0,2-0,3 7-10

mdidari >0,3  >10
fosfori

Raribi <0,15 <3
saSualod uzrunvelyofili 0,15-2 3-6

mdidari  >2 >6
kaliumi

Raribi <1 <20
saSualod uzrunvelyofili 1-1,5 20-40

mdidari >1,5 >40

arsebuli monacemebiT da indeqsebiT miRebul iqna 5 gradacia: Zalian Rari-
bi (Raribi gradaciis indeqsi), Raribi (Raribi da saSualo gradaciis indeqsi), 
saSualo (saSualo gradaciis indeqsi), mdidari (saSualo da mdidari gradaci-
is indeqsi) da Zalian mdidari (mdidari gradaciis indeqsi).

motanili monacemebis gamoyenebiT dadgenilia saqarTvelos ZiriTadi nia-
dagebis sakvebi elementebiT (azoti, fosfori, kaliumi) uzrunvelyofis kle-
badi rigi.

sakvebi elementebis saerTo formebis mixedviT: mTa-mdelos, Savmiwebi > 
yomrali > kordian-karbonatuli, wiTelmiwebi, damlaSebuli niadagebi > yavis-
feri, mdelos-yavisferi, ruxi-yavisferi > Savi > yviTelmiwa-eweri.
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nax. 9. saqarTvelos ZiriTad niadagebSi (0-20sm) sakvebi nivTierebebis saerTo 
formebis (%) Semcveloba:

1. wiTelmiwa; 2. yviTelmiwa; 3. yviTelmiwa-eweri; 4. yviTel-yomrali;
5. kordian-karbonatuli; 6. Savi; 7. Savmiwa; 8. yavisferi; 9. mdelos-yavisferi; 
10. ruxi-yavisferi; 11. mdelos-ruxi-yavisferi; 12. aluviuri.

nax. 10. saqarTvelos ZiriTad niadagebSi (0-20sm) sakvebi nivTierebebis Sesa-
Tvisebeli formebis (mg/100g niadagze) Semcveloba:

1. wiTelmiwa; 2. yviTelmiwa; 3. yviTelmiwa-eweri; 4. yviTel-yomrali;
5. kordian-karbonatuli; 6. Savi; 7. Savmiwa; 8. yavisferi; 9. mdelos-yavisferi; 
10. ruxi-yavisferi; 11. mdelos-ruxi-yavisferi; 12. aluviuri.
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SesaTvisebeli formebis (hidrolizebadi azotis, STanTqmuli fasforis, 
gacvliTi kaliumi) mixedviT: mTa-mdelos > mdelos-yavisferi > yavisferi, ru-
xi-yavisferi > wiTelmiwebi > Savi, kordian-karbonatuli, yomrali, aluviuri > 
yviTelmiwa-eweri, Savmiwebi, damlaSebuli niadagebi.

saerTo da SesaTvisebeli formebis SefardebiT miRebulia saqarTvelos Zi-
riTadi niadagebis Semdegi klebadi rigi: mTa-mdelos > mdelos-yavisferi > 
yomrali, wiTelmiwebi, Savmiwebi, Savi, yavisferi, ruxi-yavisferi > kordian-kar-
bonatuli > damlaSebuli niadagebi > aluviuri > yviTelmiwa-eweri. 

14.9. niadagebis agrosawarmoo dajgufeba da bonitireba 

miwebis racionaluri gamoyenebisa da maTi nayofierebis Sefasebis mizniT, 
miuxedavad maTi sxvadasxva saklasifikacio mdgomareobisa, gamoiyeneba niada-
gebis jgufebad gaerTianebis meTodi, anu  niadagebis gaerTianeba agrosawar-
moo jgufebSi. calkeuli jgufis niadagebi xasiaTdeba erTnairi agronomiuli 
TvisebebiT romelime sasoflo-sameurneo kulturasTan mimarTebiT, an memce-
nareobis saerTo TvisebebiT.

gamoiyofa agrosawarmoo dajgufebis sami tipi:
1.  niadagebis gaerTianeba calkeuli kulturebis moTxovnebis mixedviT. ma-

galiTad, Cais kulturisTvis nakveTis SerCevis dros niadagebis dajgu-
febis principis gamoyeneba misi moTxovnebis mixedviT; 

2.  niadagebis gaerTianeba agrosawarmoo jgufSi mcenareTa calkeuli eko-
logiuri jgufis moTxovnis an savargulebis tipis gamoyenebis mixedviT. 
aseTi jgufebi dgeba xexilovani kulturebis, saxnavi miwebis, saTibebisa 
da saZovrebis Sefasebisas;

3.  niadagebis dajgufeba kulturebis mixedviT, SesaZlebeli racionaluri 
gamoyenebis gzebis gaTvaliswinebiT.

agrosawarmoo dajgufebis pirvel or tipSi niadagebi erTiandebian calkeu-
li kulturis zogierTi mniSvnelovani niSnis mixedviT. magaliTad, Cais kul-
turisTvis mniSvnelovania gaviTvaliswinoT pH, aramaZRroba; vazisTvis – nia-
dagis simSrale, mcire humusianoba da xirxatianoba.

dajgufebis mesame tipi eyrdnoba niadagis saerTo Tvisebebs da soflis 
meurneobaSi sxvadasxva kulturisa da savargulis gamoyenebis SesaZleblobas. 
agreTve iTvaliswineben niadagis SemzRudav Tvisebebsa da niSnebs.

saerTo agrosawarmoo jgufebi warmoadgens niadagebis yvelaze gavrcele-
bul dajgufebebs. sxvadasxva sasoflo-sameurneo mcenaris ekologiuri jgu-
febi optimaluri niadaguri pirobebis mimarT moiTxovs sxvadasxva midgomas. 
TviToeuli jgufisaTvis damaxasiaTebelia niadagebis specifikuri gaerTia-
neba, rac uzrunvelyofs mcenareebis maRal produqtiulobas. maT uwodeben 
saukeTeso an karg miwebs mocemuli kulturisaTvis, an maTi erTobliobisa-
Tvis. Sesabamisad, romeli Tvisobrivi niSnis mixedviT unda moxdes niadagis 
Sefaseba maTi sxvadasxva kulturis qveS gamosayeneblad – mniSvnelovani amo-
canaa niadagebis agrosawarmoo dajgufebisaTvis. aucilebelia mcenarisTvis 
sxvadasxva agrojgufis Sefaseba: saukeTeso, kargi, saSualo da aradamakma-
yofilebeli. yvela jgufisTvis arsebiTia niadagebis gaerTianeba sxvadasxva 
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agroteqnikuri Tu melioraciuli RonisZiebis Casatareblad. niadagebis agro-
sawarmoo dajgufebebs gaaCnia konkretuli teritoriuli bma da calkeuli 
miwaTmosargeblis rangis done.

klasebis mixedviT niadagebs axasiaTebs gamoyenebis erTnairi miznebi, 
gakulturebis erTnairi RonisZiebebi nayofierebis asamaRleblad. aqedan ga-
momdinare, gansazRvruli klasisa da jgufis niadagebis gaumjobesebisa da 
dacvis mizniT dadgenilia ZiriTadi melioraciuli da agroteqnikuri Ro-
nisZiebebi.

agrosawarmoo jgufebSi gaerTianebulia niadagebi, romlebic genezisu-
rad, bunebrivi TvisebebiT da xarisxobrivi SefasebiT axlosaa erTmaneTTan. 
bunebrivia, rom agrojgufSi Semavali niadagebi xasiaTdeba agroteqnikisa da 
melioraciis erTnairi midgomoT, msgavsi vargisianobiT da nayofierebis asa-
maRlebel RonisZiebaTa erTianobiT.

miwebis obieqturi SefasebisaTvis niadagebi erTiandebian ekonomikur jgu-
febSi maTi Tvisebebis mixedviT (saukeTeso, kargi, saSualo da sxv.), saso-
flo-sameurneo kulturebis calkeuli jgufisa Tu savargulis nayofierebis 
amaRlebisTvis Casatarebeli RonisZiebisTvis.

niadagebis dajgufeba taqsonomiuri gaTanabrebiT da ekologiur-praqtiku-
li mimarTulebiT xdeba niadagis safaris praqtikuli SefasebisaTvis. niada-
gebis agrosawarmoo dajgufebisaTvis ruka warmoadgens ZiriTad dokuments, 
romelic asaxavs niadagis miwaTsargeblobis Sinaarss. amavdroulad, niadagis 
safaris konkretuli Tvisebebis dasaxasiaTeblad saWiroa kartogramebis Se-
dgena. cnobilia niadagis eroziis, mJavianobis, datenianebis, xirxatianobis, 
damlaSebis xarisxis amsaxveli kartogramebi.

niadagis bonitireba aris niadagis Tvisobrivi Sefasebis da misi sawarmoo 
SesaZleblobis gansazRvra. sxva sityvebiT rom vTqvaT, bonitireba aris niada-
gebis specializebuli genezisur-sawarmoo klasifikacia, romelic gamoisaxeba 
balebSi. niadagebis bonitireba niadagis Tvisobrivi maCvenebelia, misi vargi-
sianobisa da produqtiulobis niSani.

niadagis bonitirebis ZiriTadi safuZvelia bunebrivi niSnebi da Tvisebebi, 
rogorc niadagebis bunebrivi SesaZleblobis obieqturi da sando maCvenebe-
li. niadagebis bonitirebis procesSi, pirvel rigSi, iTvaliswineben Tvisebebs, 
romlebic axdens mosavlis koreqtirebas. amis safuZvelze xdeba niadagis bini-
tirebis baluri Sefaseba, maTi SedarebiTi vargisianoba. bonitireba xorciel-
deba ormagi kontroliT – niadagis Tvisebis aRricxviT da mosavlianobiT.

bonitirebis safuZvels warmoadgens miwebis Sefasebis bunebriv-istoriuli 
meTodi, romelic gamoyenebuli iyo v.v. dokuCaevis mier jer kidev 1882-1887 
wlebSi niJegorodis guberniis miwebis Sefasebisas.

am meTodis mixedviT, niadagi fasdeba rogorc bunebrivi sxeuli, adamianis 
zegavlenis da drois pirobebis miuxedavad, e.i. niadagis Semadgenlobis, fizi-
kuri Tvisebebis da niadagis qvefenili qanis safuZvliani SeswavliT.

niadagebis Sesafaseblad iswavleba Tvisebebi da maCveneblebi – niadagis 
Seneba, simZlavre, niadagisa da qvefenilis saerTo Tvisebebi, damokidebule-
ba reliefTan, mcenareulobasTan da sxva niadagwarmomqmnel faqtorebTan, 
romlebic gansazRvravs maT gavrcelebas. laboratoriuli analizebis monace-
mebis gamoyenebiT gamoyavT saSualo maCveneblebi, romlebic axasiaTebs niada-
gis genezisur Taviseburebebs.
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niadagis niSnebsa da mosavlianobas Soris Sefardeba, romelic miiReba eko-
nomikur-statistikuri SefasebiT, yovelTvis axlosaa erTmaneTTan. amrigad, 
niadagebis Sefasebis meTods safuZvlad udevs bunebrivi Tvisebebi da niSnebi, 
xolo kulturebis mosavlianobis Sesafaseblad gamoiyeneba erTmaneTTan Se-
fardebis principebiT.

niadagebis bonitirebis obieqts warmoadgens sakmaod danawevrebuli niada-
guri taqsonomiuri erTeuli, romelic fiqsirdeba niadagis rukaze. niadagis 
saxesxvaobaTa ricxvis dadgena xdeba niadagis rukis analiziT.

bonitirebisTvis niadagis saxesxvaoba warmoadgens sawyis obieqts. nia-
dagis bonitetis gansazRvra miznad isaxavs, daadginos konkretuli teri-
toriis gamoyenebis SesaZlebloba miwaTsargeblobis romelime saxisaTvis 
(saxnavi, saTibi, saZovari da sxv). miwaTsargeblobis teritoriaze calkeul 
sasoflo-sameurneo savargulebs aerTianeben niadagis saxesxvaobis mixedviT. 
bonitirebis obieqti SeiZleba gaxdes agreTve mTlianad miwebi, romlebic 
ekuTvnis sxvadasxva miwaTmosargebleebs. dadgenilia, rom yvela niadagSi, 
miuxedavad maTi genezisuri mravalniSnianobisa, arsebobs niadagis boniti-
rebis dros nayofierebis Sefasebis wamyvani kriteriumi. Cveulebriv, ase-
Ti kriteriumebia niadagis humusis mdgomareoba (Semcveloba, misi maragebi, 
humusiani horizontis simZlavre). humusi – niadagis bonitirebis umTavresi 
da sayovelTao kriteriumia. humusis saerTo maragi t/ha-Si izomeba humusia-
ni horizontebis mTel sisqeSi. misi damokidebulebiT sasoflo-sameurneo 
kulturebis mosavlianobasTan dgindeba am ori maCveneblis korelaciuri 
mniSvneloba. niadagis profilSi, garda organuli nivTierebis maragisa, iTva-
liswineben humusovani horizontebis simZlavresac. niadagebis bonitirebisa-
Tvis ar arsebobs erTnairi midgoma, roca saqme gvaqvs niadagebTan, romlebic 
genezisurad daSorebulia erTmaneTisagan. asevea sxvadasxva sasoflo-sameu-
rneo kulturis SemTxvevaSi. am dros mTavaria niadagis nayofierebis ekolo-
giuri konkretuloba.

unda iTqvas, rom ar arsebobs nayofieri niadagebi, arsebobs niadagebi 
konkretuli nayofierebiT ama Tu im mcenarisaTvis an kulturaTa jgufisTvis. 
niadagis niSnebs, romelzec damokidebulia sasoflo-sameurneo kulturebis 
mosavlianoba, ewodeba bonitirebis kriteriumebi. humusis maCveneblis garda, 
niadagis bonitirebisas, iTvaliswineben granulometrul Sedgenilobas, xirxa-
tianobas, niadagis reaqcias (pH), damlaSebas, bicobianobas da sxv., romlebic 
SeiZleba gamovlindes miwaTsargeblobis niadaguri safaris konkretuli ana-
liziT.

niadagebis ekonomikuri Sefaseba aris misi, rogorc warmoebis saSuale-
bis, SedarebiTi Rirebuleba. Sefasebis sagania konkretuli miwis nakveTi da 
misi niSnebi, isini korelaciaSia ZiriTad sasoflo-sameurneo kulturebis mo-
savalTan, agreTve miwis farTobis konfiguraciasTan, daqanebis sididesTan, 
eqspoziciur da sxva pirobebTan, romlebic pirdapir an irib gavlenas axdens 
sawarmoo produqciis sidideze, SromiT da materialur danaxarjebze. niada-
gebis nayofierebis maCveneblebi gansazRvravs konkretuli nakveTis Rirebu-
lebas.

miwis nakveTis adgilmdebareobas ukavSirdeba aramarto damatebiTi xarje-
bi – produqciis da warmoebis saSualebebis transportireba, aramed mocemuli 
nakveTis gamoyenebis xasiaTic.
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sxvadasxva Tvisebis mqone miwebis Sefasebis mizans warmoadgens Semosavlis 
odenobis dadgena, romelic dgindeba farTobis erTeulze SromiTi danaxar-
jebisa da saSualebebis mixedviT. 

moyvanili pirobebis erToblioba saSualebas iZleva obieqturad davadgi-
noT miwis nakveTebis Semosavlianoba da miviRoT gamarTlebuli gadawyvetile-
ba miwis gadasaxadze, rentaze, romlebic warmoadgens miwaTmosargeblebisa da 
sazogadoebis urTierTdamokidebulebis pirobebs.

amrigad, niadagebis bonitireba iZleva balebSi nayofierebis Sefasebas, ro-
melic gviCvenebs Tu ramdenadaa erTi niadagi ukeTesi an uaresi sxva niadagTan 
SedarebiT. niadagebis bonitirebis kriteriumia bunebrivi Tvisebebi, romle-
bic korelaciaSi sasoflo-sameurneo kulturebis mosavalTan.

ekonomikuri Sefasebisas yuradRebas aqceven miwis, rogorc soflis meur-
neobis warmoebis saSualebis, SedarebiT Rirebulebas. niadagebis bonitireba 
da miwis ekonomikuri Sefaseba unda iTvaliswinebdes sxvadasxva kulturuli 
mcenaris Taviseburebebs.

14.10. niadaguri rukebi da kartogramebi 

meurneobis racionaluri gaZRola, niadagebis bunebrivi da efeqturi nayo-
fierebis gamoyeneba, SeuZlebelia niadaguri rukebis da agronomiuli karto-
gramebis daxmarebis gareSe.

ruka – romelime teritoriis gamosaxva garkveul SemcirebaSi. niadaguri 
ruka aris teritoriis niadaguri safaris gamosaxva; TvalnaTliv warmodgenas 
iZleva niadagebis xarisxsa da ganlagebaze. Semcireba, romelSic naCvenebia sx-
vadasxva niadagis gavrcelebis farTobi, aris masStabi.

adgenen da iyeneben sxvadasxva masStabis niadagur rukebs:
wvrilmasStabiani rukebi (masStabi 1:300 000 naklebi) asaxavs qveynis an re-

gionis (dasavleT, aRmosavleT, samxreT saqarTvelo) niadagur safars. maTi 
daniSnulebaa miwis fondebis saxelmwifo aRricxva, bunebrivi daraioneba, 
kulturebis da jiSebis daraioneba da sxva RonisZiebebi qveynis am regionis 
soflis meurneobaSi; 

saSualomasStabiani rukebi (masStabi 1:50 000-1:100 000) warmoadgens admi-
nistraciuli raionebis niadagur rukebs. maT iyeneben adgilobrivi dagegmare-
biTi organizaciebi (saxelmwifo davalebebis damuSaveba, melioraciuli samu-
Saoebis Catareba, sasuqebis ganawileba da sxv.);

msxvilmasStabiani rukebi (masStabi 1:500 000-1:10 000) – es ZiriTadad msxvi-
li meurneobebis teritoriebis niadaguri rukebia. maT iyeneben Sidasameurneo 
miwaTmowyobisTvis, agroteqnikuri RonisZiebebis diferencirebuli sisteme-
bis dasamuSaveblad, sasuqebis swori gamoyenebis, eroziis sawinaaRmdego samu-
Saoebis Casatareblad;

detaluri rukebi (masStabi 1:5000-1:2000) adgenen fermeruli meurneobe-
bis, sacdeli sadgurebis teritoriebze, mravalwliani da teqnikuri kultu-
rebis plantaciebze. maT iyeneben mravalwliuri cdebis dawyebisas, miwebis 
mosarwyavad da dasaSrobad, nakveTebis asarCevad xexilis kulturebisaTvis 
da sxv.
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niadagur rukebs Tan axlavs sxvadasxva agronomiuli kartograma. 
kartograma – sqematuri sasoflo-sameurneo rukaa. agronomiuli kartogra-

mebi, Sinaarsis mixedviT, SeiZleba ganxilul iqnes rogorc gamSifravi an ro-
gorc sarekomendacio.

gamSifravi kartogramebi asaxaven niadaguri safaris calkeul umniSvnelo-
vanes Tvisebebs. maT ricxvs miekuTvneba humusovani horizontebis simZlavris, 
niadagebis humusirebis, granulometruli Sedgenilobis, bicobianobis, miwe-
bis erozirebis kartogramebi da sxv.

sarekomendacio kartogramebi Seicavs niadagebis gamoyenebaze pirdapir 
rekomendaciebs. sarekomendacio ricxvs miekuTvneba agrosawarmoo dajgufe-
bis, miwebis tipebis, niadagebis mJavianobis da mokirianebis moTxovnilebis, 
sarwyavi reJimebis kartogramebi da sxv. kartogramebiT xdeba niadagur rukeb-
Si damatebiTi da detaluri informaciis Setana, rac ufro TvalsaCinos xdis 
maT praqtikuli gamoyenebisaTvis.

niadaguri rukebs da agronomiur kartogramebs amateben asaxsnel niadagur 
narkvevebs, romlebic Seicaven niadagebis dawvrilebiT agronomiul daxasia-
Tebas da rekomendaciebs maTi yvelaze racionaluri gamoyenebisaTvis.

14.11. niadagebis savele gamokvlevebi

niadagebis savele eqspediciuri gamokvlevebis dawyebamde igegmeba Sesas-
rulebeli samuSaoebi. dagegmvis elementebia: saproeqto davaleba, samuSaos 
moculoba, sakvlevi teritoriis farTobi da agegmvis masStabi.

saproeqto davaleba gamoxatavs, Tu rogor gamokvlevas isaxavs miznad 
niadaguri agegmva (saerTo-samecniero, niadag-melioraciuli, satyeo-sameur-
neo, niadag-eroziuli da a.S.). samuSaos moculoba gviCvenebs Sesasrulebeli 
gamokvlevis savele da laboratoriul-kameraluri muSaobis mTel komple-
qss, romelic, Tavis mxvriv, damokidebulia asagegmi teritoriis farTobze, 
kvlevis masStabze, niadagebis gamokvlevis siZneleebis (sirTulis) katego-
riaze.

am ukanasknels gansazRvravs reliefi da niadaguri safaris xasiaTi. magali-
Tad, roca niadagebis agegmvis mizania sasoflo-sameurneo kulturebis gaadgi-
lebis proeqtis Sedgena, maSin ukve reliefisa da erTgvari niadaguri safaris 
obieqtze gamokvleva 1:50 000 an 1:25 000 masStabiT tardeba. amave saproeq-
to davalebisaTvis, roca reliefi Zlier danawevrebuli da niadaguri safari 
Wrelia, gamoklevas atareben 1:10 000 masStabiT.

mecxoveleobis mimarTulebis meurneobebSi, vake reliefisa da erTgvari 
niadagis safris pirobebSi, gamokvlevas awarmoeben 1:100 000 masStabiT, xolo 
Zlier danawevrebuli reliefisa da kompleqsuri niadaguri safaris terito-
riebze – 1:50 000 masStabiT. sarwyavi meurneobis pirobebSi, morwyvis proeqtis 
Sedgenis mizniT, vake da erTgvar niadagur farTobebze saproeqto davalebis 
masStabi 1:50 000-ia, teqnikuri proeqtisa – 1:25 000, xolo imave reliefis kom-
pleqsuri niadagebis safaris pirobebSi, Sesabamisad, – 1:50 000 da 1:10 000-1:5 
000.

niadaguri agegmvis masStabis mixedviT Wrilebis raodenobaze did gavlenas 
axdens gamokvlevis sirTulis (siZnelis) kategoriebi.
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asagegmi teritoriis gamokvlevis samuSao gegmis Sedgenis dros es sirTu-
leebi winaswar unda iyos gaTvaliswinebuli, radgan saproeqto-saZiebo samu-
Saoebis gamomuSavebis normebi swored maTzea damokidebuli.

amJamad teritoriebi sirTulis mixedviT dayofilia xuT kategoriad:
I kategoria: udabno da udabno-stepi – vake, sustad danawevrebuli relie-

fiT da erTnairi niadaguri safariT. niadagebis kompleqsebis raodenoba mTe-
li gamokvleuli farTobis 10%-s ar aRemateba.

II kategoria:  a) stepis, danawevrebuli reliefiTa da erTgvarovani nia-
daguri safariT, niadagebis kompleqsebis farTobi 10%-mdea; b) I kategoriis 
teritoria, niadagebis kompleqsebis farTobi – 10-20%.

III kategoria: a) stepisa da tye-stepis teritoria, talRiseburi vake, sxva-
dasxvagvari niadaguri safariT da niadagwarmomqneli qanebiT; b) I kategoriis 
teritoria, niadagebis kompleqsebis farTobi 20-40%; g) II kategoriis terito-
ria, niadagebis kompleqsebis farTobi 10-20%; d) tyiani, didi nawili aTvisebu-
lia, danawevrebuli reliefiT da 20%-mde daWaobebuli niadagebiT.

IV kategoria: a) tyiani teritoria, sustad aTvisebuli, 20-40% daWaobebuli 
niadagebiT; b) stepisa da udabno stepis teritoria, niadagebis Zlieri kom-
pleqsebiT (40-60%).

V kategoria: a) tyiani teritoria, 40%-ze meti daWaobebuli niadagebiT;  
b) tyiani mTebisa da mTiswinebis teritoria; g) meriebisa da deltebis terito-
ria, araerTgvari niadagebiT (meqanikuri Sedgeniloba, damlaSeba, daWaobeba), 
tyiT dakavebuli teritoriis 20%-ze meti.

I kategoriis sakvlevi samuSaoebi, bunebrivi pirobebis SedarebiT erTnairobis 
gamo, ar ukavSirdeba did siZneleebs, amitom, erT niadagur Wrilze gaTvaliswine-
bulia meti farTobi da niadagmcodnis dRiuri gamomuSavebis normac Sesabamisia. 

V kategoriis bunebrivi pirobebi meti sirTuliT xasiaTdeba, niadagis safa-
ri ufro mravalferovania, ris gamoc erT Wrilze farTobis naklebi raode-
nobaa gaTvaliswinebuli.

cxr. 18. erT niadagur Wrilze gaTvaliswinebuli farTobi (ha)

masStabi
sirTulis kategoria, ha sirTulis kategoria, sm2

I II III IV V I II III IV V

1:2000 3 2 1,8 1,5 1 75 50 45 37 25

1:5000 10 8 6 5 4 40 32 24 20 16

1:10 000 25 20 18 15 10 25 20 18 15 10

1:25 000 80 65 50 40 25 128 10,4 8 6,4 4,8

1:50 000 150 130 110 80 50 50 5.2 4,4 3,2 2,0

1:100 000 600 500 400 300 150 150 5 4,0 3,0 1,5

1:2 000 000 1500 1200 900 700 400 400 3,2 2,3 1,7 1,0
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kategoriis matebis mimarTulebiT reliefis danawevrebis mateba da saWiro 
niadaguri Wrilebis ricxvis zrda did yuradRebas moiTxovs mkvlevarisagan 
Wrilebis damaxasiaTebel, tipuri reliefis elementebze gakeTebis mxvriv. amis 
gamo, SesaZloa, Wrilebis winaswar dagegmilma ganawilebam savele gamokvle-
vis dros reliefuri, situaciuri pirobebis Sesabamisad gadanawileba gamoi-
wvios, agreTve niadaguri safris siWrelem (Tu aseTi iqneba) naxevarWrilebis 
srulWrilebad gadakeTeba moiTxovos.

niadagebis savele-eqspediciur agegmvas win unda uZRodes dazverviTi (re-
kogonisturi) gamokvleva, romelsac mimarTaven msxvili, gansakuTrebiT saSua-
lo masStabiT muSaobis dros.

dazverviTi gamokvlevis dros, garda imisa, rom vamowmebT literatura-
Si niadagebze arsebuli monacemebis siswores, mkvlevars damoukidebeli mo-
sazrebebi uyalibdeba sakvlev niadagebze, maT urTierT da reliefTan kavSir-
ze. amave dros es gamokvleva gvexmareba niadagebis samuSao (winaswari) klasi-
fikaciis dazustebaSi.

rekognostikuri gamokvlevisTvis iyeneben marSrutul wess. marSrutebi 
SeirCeva asagegmi teritoriis bunebrivi pirobebis Sesabamisad. gansakuTre-
buli yuradReba eTmoba qanebs – karbonatulobis mixedviT; reliefs – xeobebs, 
ferdobebis eqspozicias, mcenareTa safaris did jgufebs – fitocenozebs.

rekognostirebis dros xdeba ara marto daTvaliereba, aramed damaxasiaTe-
bel (tipur) adgilebze Wrilebis gakeTeba-aRwera, nimuSebis aReba da „gaurkve-
vlobis“ SemTxvevaSi winaswar saanalizod gagzavna laboratoriaSi.

rekognostirebis dros zustdeba asagegmi raionis niadagebis gamokvleve-
bis sirTuleebis kategoriebi.

14.12. niadagebis da miwebis agrosawarmoo dajgufeba

niadaguri kvlevebis masalebis praqtikuli gamoyenebisTvis mizanSewoni-
lia rukaze gamoyofili niadagebis gaerTianeba jgufebad msgavsi TvisebebiT, 
romlebic gansazRraven maT agrosawarmoo xarisxs da xerxebis gamoyenebis er-
Tianobas.

niadagebis agrosawarmoo dajgufeba warmoadgens maTi saxeobebis da 
saxesxvaobebis gaerTianebas ufro msxvil agrosawarmoo jgufebad Tvisebebis 
erTianobis, ekologiuri pirobebis siaxlovis, xarisxobrivi Taviseburebebis 
msgavsebis, nayofierebis donis, saWiro agroteqnikuri da melioraciuli Ro-
nisZiebebis erTtipurobiT.

maTi Sedgenisas iyeneben Semdeg kriteriumebs: niadagebis agronomiuli Tvi-
sebebis, sasoflo-sameurneo savargulebis gamoyenebis TvalsazrisiT relie-
fis da niadaguri safaris struqturis msgavsebas.

amasTan, iTvaliswineben Semdeg maCveneblebs:
1. daaxloebiT erTnairi wylovan-haerovani da Tburi Tvisebebi, romle-

bic gamovlenilia granulometruli Sedgenilobis Sefasebis, niadaguri 
profilis Senebis, humusovani horizontis simZlavris safuZvelze da 
agreTve niadagebis ganTavsebis geomorfologiuri da hidrologiuri 
pirobebis gaTvaliswinebiT;
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2. im pirobebis siaxlove, romlebic axasiaTebs niadagebis sakveb reJims da 
sasuqebis gamoyenebis pirobebs (sakvebi elementebis misawdvomi forme-
bis mTliani maragebi da Semcveloba, humusireba, fizikur-qimiuri Tvi-
sebebi, reaqcia, Jangva-aRdgeniTi pirobebi da sxv.);

3. niadagebis damuSavebisadmi damokidebulebis ganmsazRvreli Tvisebebis 
siaxlove, romelTa dadgena xdeba granulometruli Sedgenilobis, pro-
filis Senebis, fizikuri da fizikur-meqanikuri Tvisebebis Sefasebis sa-
fuZvelze;

4. moTxovnileba melioraciul RonisZiebebSi, romelTa gamovlena xdeba 
niadagebis daWaobebis xarisxis, bicobianobis, erozirebis, qvianobis Se-
fasebis safuZvelze, reliefis pirobebis, gruntis wylebis ganTavsebis 
siRrmis da maTi xarisxis gaTvaliswinebiT;

5. niadagSi mcenarisTvis mavne nivTierebebis Semcveloba (toqsikuri 
wyalxsnadi marilebi, mZime liTonebi, aRdgenadi procesebis produqte-
bi – H2S, Fe2+, Mn2+ da sxv.);

6. damlaSebis procesebis xasiaTi da intensiuroba.
erT agrosawarmoo jgufSi gaerTianebuli niadagebisTvis gegmaven maTi 

sasoflo-sameurneo gamoyenebis erTnair mimarTulebas da agroteqnikuri, me-
lioraciuli da eroziis sawinaaRmdego RonisZiebebis saerTo kompleqs.

niadagebis agrosawarmoo dajgufebis garda axorcieleben miwebis dajgu-
febas – miwebis gaerTianeba sasoflo-sameurneo gamoyenebisTvis maTi vargi-
sianobis Sefasebis mixedviT. aseT dajgufebas axorcieleben miwebis yvela 
komponentis Seswavlis da Sefasebis safuZvelze – reliefis, niadagebis, da-
tenianebis pirobebis, niadaguri safaris struqturis Taviseburebebis, eko-
nomikuri faqtorebis gaTvaliswinebiT (qalaqis da samrewvelo centrebTan 
siaxlove, misasvleli gzebis mdgomareoba da sxv.) arCeven miwebis katego-
riebs da klasebs.

kategoriebis gamoyofis mTavari kriteriumebia miwebis xarisxobrivi md-
gomareoba maTi soflis meurneobaSi SesaZlebeli gamoyenebis TvalsazrisiT 
(saxnavi, saTibi da a.S.).

soflis da satyeo meurneobaSi gamoyenebis vargisianobis mixedviT gamo-
yofen miwebis 7 kategorias: I – vargisi saxnavisTvis; II – vargisi ZiriTadad 
saTibebisTvis (mdelos savargulebi); III – saZovris; IV – vargisi sasoflo-sa-
meurneo savargulebisTvis Zireuli melioraciis Semdeg (dabliTi torfiani 
Waobebi), Zlier damlaSebuli miwebi, xram-Rele kompleqsebi da a.S.); V – saso-
flo-sameurneo savargulebisTvis naklebad vargisi; VI – sasoflo-sameurneo 
savargulebisTvis uvargisi (kldeebi, myinvarebi da a.S.); VII – darRveuli miwebi 
(karierebi, samTo namuSevrebi da sxv.).

miwebis kategoriebi iyofa klasebad – nakveTebi msgavsi bunebrivi da sameu-
rneo xarisxiT, gamoyenebis da gakulturebis xerxebis da dacvis erTianobiT. 
sul gamoiyofa 37 klasi. maTi yvelaze didi ricxvi Sedis saxnavi miwebis kate-
goriaSi. am kategoriaSi klasebs gamoyofen niadagebis genezisuri Tavisebure-
bebis mixedviT (granulometruli Sedgeniloba, karbonatuloba, gadatenianeba, 
erozirebuloba, gakultureba da sxv.) reliefis da teritoriis drenirebis 
mixedviT, niadagebis ganlagebis pirobebis gaTvaliswinebiT.

miwebis jgufebSi niadagebis ganTavsebis dros aucilebelia agronomiuli 
erTgvarovnebis da niadaguri safaris struqturis SeTavsebadobis Sefaseba. 
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niadagebis da miwebis dajgufeba mTavrdeba niadagebis agrosawarmoo dajgu-
febis da miwebis jgufebis kartogramebis SedgeniT.

niadaguri ruka da miwebis jgufebis kartograma iZleva im nakveTebis ga-
movlenis saSualebas, romlebic gamoyenebis dros moiTxoven gansakuTrebul 
yuradRebas bunebaTdacviTi RonisZiebebis dasacavad, rac uzrunvelyofs nia-
dagebis dacvas da zogadad landSaftebis ekologiur keTildReobas.



Tavi XV
niadagebis klasifikacia

15.1. zogadi cneba

niadagis mravlaferovnebis warmatebuli Seswavla da swori gamoyeneba Seu-
Zlebelia maTi samecniero klasifikaciis gareSe. niadagebis klasifikacia aris 
niSnebis, Tvisebebis da nayofierebis Taviseburebis mixedviT niadagebis gaer-
Tianeba calkeul jgufebad. 

niadagebis klasifikaciis Sedgena moicavs: klasifikaciis principebis da-
dgenas da zust formulirebas; taqsonomiuri erTeulebis (tipi, qvetipi da 
a.S.) ierarqiuli sistemis damuSavebas; niadagebis dasaxelebis sistemis an no-
menklaturis damuSavebas; im niSnebis dadgenas, romliTac yoveli saklasi-
fikacio qvedanayofis niadagi SeiZleba dadgenil iqnes bunebaSi (niadagebis 
diagnostika) da gamoiyos rukebze.

Tanamedrove klasifikaciebis Sedgenis safuZvelia genezisuri principi. am 
principis mixedviT, niadagis niSnebi da Tvisebebi unda ganixilebodes rogorc 
niadagwarmoqmnis procesis Sedegi, isini viTardeba niadagwarmomqmneli faq-
torebis konkretuli Sexamebis pirobebSi.

15.2. niadagebis klasifikaciis Sedgenis principebi

niadagebis Tanamedrove klasifikaciis damuSaveba unda gamomdinareobdes 
Semdegi principebidan:

1. niadagebis klasifikacia unda eyrdnobodes niadagebis ZiriTad Tvise-
bebs, reJimebs, maT Semqmnel procesebsa da niadagwarmoqmnis pirobebs, 
e.i. unda iyos genezisuri, farTo gagebiT, da aerTianebdes ekologiur, 
morfologiur da evoluciur midgomebs;

2. niadagis klasifikacia unda eyrdnobodes taqsonomiuri erTeulebis 
mecnierul sistemas;

3. klasifikaciaSi aucilebelia niadagebis mier sameurneo saqmianobis Se-
degad SeZenili niSnebis da Tvisebebis gaTvaliswineba;

4. niadagebis klasifikacia unda aSuqebdes niadagebis sawarmoo Tavisebu-
rebebs da xels uwyobdes maT racionalur gamoyenebas.
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Tanamedrove klasifikaciebi, adrindelebTan SedarebiT, ufro srulad 
iTvaliswineben niadaguri profilis morfologiur da mikromorfologiur 
Senebas, niadagebis Sedgenilobas da Tvisebebs, niadagwarmoqmnis umTavres 
procesebs, reJimebs da ekologiur pirobebs. agreTve iTvaliswineben organu-
li nivTierebis xarisxobriv Sedgenilobas, nivTierebebis biologiur wrebrun-
vas, Sidaniadaguri gamofitvis Taviseburebebs da niadagwarmoqmnis energeti-
kis sakiTxebs.

niadagebis Tanamedrove klasifikaciis ZiriTad taqsonomiur erTeuls war-
moadgens genezisuri n i a d a g u r i  t i p i. niadagebis erT genezisur 
tips miekuTvneba niadagebi, romlebic viTardeba biologiur, klimatur da 
hidrologiur erTi tipis dakavSirebul pirobebSi niadagwarmoqmnis qanebis 
garkveul jgufze da xasiaTdeba niadagwarmoqmnis ZiriTadi procesis mkafio 
gamovleniT sxva procesebTan SesaZlebeli SexamebiT.

niadaguri tipi gamoirCeva: 1) organuli nivTierebebis CarTvis, maTi gar-
daqmnis da gaxrwnis procesebis erTnairi tipiT; 2) mineraluri masis daSlis 
da mineraluri da organul-mineraluri axalqmnilebebis sinTezis erTnairi 
tipis kompleqsiT; 3) nivTierebebis migraciis da akumulaciis erTnairi tipis 
xasiaTiT; 4) niadaguri profilis erTnairi tipis SenebiT; 5) niadagebis nayo-
fierebis gadidebis da SenarCunebis RonisZiebebis erTnairi mimarTulebiT.

niadagis tipis es ganmarteba gulisxmobs, rom genezisur safuZvelze, nia-
dagebis klasifikaciis damuSavebasTan erTad, unda xdebodes umTavresi niada-
guri Tvisebebis da procesebis tipizacia da dajgufeba.

niadagur tipze ufro dabali taqsonomiuri erTeulebia: qvetipi, gvari, 
saxeoba, saxesxvaoba da Tanrigi. 

q v e t i p i gamoiyofa tipis farglebSi. niadagebis jgufi, romelic xa-
risxobrivad gansxvavdeba ZiriTadi da Sewyobili niadagwarmoqmnis procesebis 
gamomJRavnebiT da gardamavali safexuria tipebs Soris.

g v a r e b i gamoiyofa qvetipis farglebSi, xarisxobrivi genezisuri Tavi-
seburebani ganisazRvreba adgilobrivi pirobebis kompleqsis gavleniT: niada-
gwarmomqmneli qanebis SedgenilobiT, gruntis wylebis qimizmiT, gamofitvis 
da niadagwarmoqmnis winamorbedi fazebis procesSi SeZenili niadagwarmoqmnis 
substratis TvisebebiT (reliqturi horizontebiT da Zveli niadagwarmoqmnis 
niSnebiT). 

s a x e o b a gamoiyofa gvaris farglebSi da gansxvavdeba niadagwarmoqmnis 
procesis ganviTarebis xarisxiT (gaewerebis xarisxi, humusirebis siRrmiT da 
xarisxiT, damlaSebis xarisxiT da a.S.) da maTi urTierTkavSiriT.

s a x e s x v a o b a ganisazRvreba zeda niadaguri horizontebis da niada-
gwarmomqmneli qanebis meqanikuri SedgenilobiT.

T a n r i g i ganpirobebulia niadagwarmomqmneli qanebis genezisuri Tvise-
bebiT (myari qanebi, aluviuri safari da a.S.).

15.3. niadagebis nomenklatura da diagnostika

niadagebis nomenklatura aris niadagebis dasaxeleba maTi Tvisebebis da 
saklasifikacio mdgomarebis Sesabamisad.
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Tavidanve niadagebi gamoiyofoda zeda niadaguri horizontebis damaxasia-
Tebeli Taviseburebebis gaTvaliswinebiT. ase gaCnda terminebi genezisuri ti-
pebisTvis: Savmiwa, eweri, wiTelmiwa tyis ruxi, mura. mogvianebiT maT daemata 
ruxi, yviTelmiwa, wabla, yavisferi niadagebi da a.S.

zogierTi niadaguri tipis dasaxelebis dros gaTvaliwinebuli iyo zeda 
niadaguri horizontis Tavisebureba: bici, bicobi, torfian-galebebuli, kor-
dian-karbonatuli da a.S.

imis gaTvaliswinebiT, rom niadagebis sxvadasxva genezisuri tipis zeda nia-
daguri horizontis Seferiloba zogjer msgavsi iyo, aucilebeli gaxda im 
pirobebis, sadac formirdeba niadagi, mokle ekologiuri daxasiaTebis dama-
teba. ase gaCnda terminebi: tyis yomrali niadagebi, ruxi tyis niadagebi da a.S. 
SemdgomSi, raTa ferad dasaxelebebs micemoda meti garkveuloba da konkre-
tuloba, ufro farTod daiwyes mokle ekologiuri damatebebis gamoyeneba.

zogierTi tipis niadagisTvis ekologiuri dasaxeleba gaxda ZiriTadi – Wao-
biani, mdelos, tundris da a.S., radganac es terminebi Zalian kargad axasia-
Teben niadagwarmoqmnis biogenur arss. niadagebis qvetipebis nomenklatura 
yalibdeboda qvetipebis sistemis damuSavebis paralelurad.

yovel genezisur tipSi gamoiyofa „centraluri“ qvetipi, romlisTvis ga-
moiyeneba termini „tipuri“ an „Cveulebrivi“ da qvetipebi „gardamavali“, ro-
melSic SeiZleba aRiniSnos niSnebi, romlebic gansxvavdeba „centraluri“ qve-
tipidan an ukavSirdeba mezobel tipebs. maT aRsaniSnavad iyeneben terminebs: 
damatebiTi procesebis dasaxasiTeblad (yavisferi gamotutuli, yavisferi 
karbonatuli, Savmiwa gamotutuli); morfologiuri Taviseburebebis gamo-
savlenad, kerZod feris Secvla „centralur“ qvetipTan SedarebiT (Ria ru-
xi-yavisferi, muqi ruxi-yavisferi); niadagur zonaSi qvetipis mdebareobis mim-
TiTebeli (Savmiwa samxreTis, ruxi samxreTis). 

niadagebis gvarebis nomenklaturisTvis gamoiyeneba terminebi: niadagebis 
damaxasiaTebeli Tvisebebis ganmsazRvreli (bici, bicobi, kontaqtur-lebiani 
da a.S.), niadagwarmoqmnis wina fazidan darCenili reliqturi Tvisebebis maniS-
nebeli (narCen-mdelos, narCen-eweri da a.S.).

niadagebis saxeobis nomenklatura Sedgeba sityvebidan, romlebic raode-
nobrivad axasiaTeben niadagebis Tvisebebs da niadaguri procesebis gamoxatu-
lebas. gamoiyeneba terminebis sami kategoria: Semcvelobis (mcire-, saSualo-, 
bevrhumusiani); calkeuli niadaguri horizontis da mTeli profilis simZla-
vris an ganlagebis siRrmis (mcire simZlavris, saSualo simZlavris, mZlavri 
da a.S.); movlenebis gamoxatulebis (sustad, saSualod, Zlier eweri da a.S.) 
damaxasiaTebeli. 

niadagebis saxesxvaobis nomenklaturisTvis gamoiyeneba meqanikuri Sedgeni-
lobis dasaxelebebi da niadagebis Tanrigebis nomenklaturisTvis – terminebi, 
romlebic axasiaTebs liTologias da niadagwarmomqmneli qanebis geneziss. 

niadagis sruli dasaxeleba iwyeba tipis dasaxelebiT, Semdeg modis qveti-
pi, gvari, saxeoba, saxesxvaoba, Tanrigi. magaliTad, yavisferi (tipi) tipuri 
(qvetipi), narCen-mdelos (gvari), saSualo humusiani (saxeoba), mZime Tixnari 
(saxesxvaoba), qviSnarze (Tanrigi). 

niadagebis diagnostika – niadagis niSnebis erToblioba, romliTac Se-
saZlebelia maTi gamoyofa da ama Tu im saklasifikacio qvedanayofisTvis mi-
kuTvneba. niadagebis diagnostikisTvis, pirvel rigSi, gamoiyeneba niadaguri 
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gamokvlevebis, niadaguri profilis morfologiuri Seswavlis dros advilad 
dasadgeni niSnebi da martivi analizebi. Tumca, zogierTi niadagis gansazR-
vrad es niSnebi sakmarisi ar aris, amitom, gamoiyeneba ufro rTuli analizebis 
Sedegebi (STanTqmuli kaTionebis Sedgeniloba, humusis Sedgeniloba, niadagis 
da leqis fraqciis mTaliani qimiuri Sedgeniloba da a.S.) da niadagebis hidro-
Termuli reJimis damaxasiaTebeli zogierTi masala.

15.4. niadagebis ZiriTadi klasifikaciebi

pirveli klasifikaciebi iqmneboda niadagebis zeda horizontebis liTolo-
giuri Taviseburebebis gaTvaliswinebiT, amitom maT agrogeologiuri klasi-
fikaciebi ewodeba.

niadagmcodnebis dafuZnebis Semdeg, XIX saukunis meore naxevarSi, niada-
gze damkvidrda Sexeduleba, rogorc gansakuTrebul bunebriv organul-mine-
ralur sxeulze, romelic viTardeba garemosTan mWidro urTierTqmedebaSi. 
Seiqmna swavleba niadagebis genezisur tipebze da saklasifikacio midgomam 
miiRo genezisuris saxelwodeba.

niadagebis ekologiur-genezisur klasifikaciaSi kavSiri niadagebis ge-
nezisuri tipebs Soris dgindeboda aramarto maTi TvisebebiT, aramed ganla-
gebis Taviseburebebis da geografiuli gavrcelebis mixedviT. niadagebis pir-
veli ekologiur-genezisuri klasifikacia daamuSava niadagmcodneobis fuZem-
deblma prof. v. dokuCaevma. niadagebi, ganlagebis mixedviT, dayofili iyo sam 
jgufad: normaluri, gardamavali da anomaluri. normaluri niadagebi warmo-
Sobis mixedviT dayofili iyo klasebad: xmeleT-mcenareuli, xmeleT-Waobiani 
da Waobiani tipuri. xmeleT-mcenareuli niadagebi niadagwarmomqmnelebis ur-
TierTobiT iZlevian niadagebis ZiriTad zonalur rigs. klasebis farglebSi 
pirvelad gamoyo niadagebis genezisuri tipebi. am klasifikaciebis variantebs 
miekuTvneba klasifikacia, romelSic niadagebi dayofilia niadagwarmomqmneli 
faqtorebis gavlenis mixedviT – gareSe (ekzodinamorfuli) da niadagwarmomqm-
neli qanebis (endodinamorfuli). kidev erT variantSi niadagebi dayofili iyo 
zonalur, intrazonalur da ganuviTarebel klasebad klimaturi pirobebis, 
reliefis da niadagwarmomqmneli qanebis mixedviT.

ekologiur-genezisuri klasifikaciebi asaxaven realur bunebriv kanonzo-
mierebs: niadagebis Tvisebebs, niadagwarmoqmnis reJimebs da maT kavSirs gare-
mosTan. isini pasuxoben mraval praqtikul kiTxvas da farTod gamoiyenebian 
miwis resursebis xarisxobrivi aRricxvis dros.

morfo-genezisuri klasifikacia eyrdnoba niadagis umniSvnelovanes Tvise-
bas, magram agreTve moicavs niadagwarmoqmnis pirobebis analizs.

evoluciur-genezisuri klasifikacia ganixilavs niadagwarmoqmnis proce-
sis ganviTarebas droSi, tute niadagwarmoqmnis sawyisi stadiidan mJave niada-
gwarmoqmnamde an niadagwarmoqmnis hidromorfuli fazidan avtomorfulamde.

istoriul-genezisur klasifikaciaSi niadagebis tipebi dakavSirebulia 
ganviTarebis erTi uwyveti jaWviT da ganixileba rogorc xmeleTis zedapi-
rul mineralur horizontebze bunebis biologiuri elementebis zemoqmedebis 
erTiani istoriuli procesis stadiebi.
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dasavleT evropul klasifikaciebSi SeimCneva miswrafeba niadagebis siste-
matikisa da klasifikaciaSi SemoqmedebiTad moxdes niadagur-mineralogiuri 
midgomis Serwyma genezisur niadagmcodneobasTan.

amerikuli klasifikaciac genezisuria, Tumca, pirvel or umaRles doneze 
(niadagebis rigi da qverigi) niadagebis dayofa xdeba morfologiuri niSne-
biT damaxasiaTebeli „diagnostikuri horizontis“ principidan gamomdinare, 
xolo momdevno taqsonomiur erTeulebSi – niadagur jgufebSi da qvejgufebSi 
– ufro farTod gamoiyeneba genezisuri principebi.

gasuli saukunis bolo meoTxedSi „faos“ da „iuneskos“ mier msoflios nia-
daguri rukisTvis damuSavebuli niadagebis klasifikacia iyo uaRresad mniSvne-
lovani, radgan warmoadgenda saerTaSoriso TanamSromlobis warmatebul ma-
galiTs. am klasifikaciis warmatebam bevrad ganapiroba yvelaze srulyofili, 
Tanamedrove klasifikaciis niadaguri resursebis msoflio sacnobaro baza.

15.5. niadaguri resursebis msoflio sacnobaro baza

niadagmcodneobis saerTaSoriso kavSiri (IUSS) xangrZlivi drois manZilze 
muSaobs niadagebis saerTaSoriso klasifikaciis Seqmnaze. jer kidev 1970-ian 
wlebSi es samuSaoebi daiwyo prof. r. dudalis ideiT gamoeyenebina „fao/iu-
neskos“ msoflios niadaguri rukis legenda, rogorc saerTaSoriso klasi-
fikaciis safuZveli, anu rogorc niadaguri resursebis msoflio sacnobaro 
bazis mTavari elementi (World Reference Base for Soil Resources – WRB). amJamad 
niadagebis es klasifikacia amerikuli niadagebis taqsonomiasTan (Soil Taxonomy) 
erTad warmoadgens msoflioSi yvelaze gavrcelebul saklasifikacio-diag-
nostikur sistemas, romelic miznad isaxavs SeimuSaos urTierTobis saerTaSo-
riso ena, ar uaryos niadagebis erovnuli klasifikaciebi da misces specialis-
tebs saSualeba `gaugon“ erTmaneTs. ukve didi xnis ganmavlobaSi niadagebis 
monacemebis referatuli baza mravali qveynis niadagmcodneebis mier gamoiye-
neba rogorc niadagebis samuSao saerTaSoriso diagnostika, klasifikacia da 
nomenklatura, romelic saSualebas gvaZlevs, `iTargmnos“ erovnuli klasifi-
kaciebi erT „saerTo“ enaze. es aucilebelia niadagebze saubris dros, raTa 
specialistebma erTmaneTs gaugon.

niadaguri resursebis msoflio sacnobaro baza warmoadgens substan-
ciur-genezisuri midgomis warmatebul magaliTs. misi substanciuroba imaSi 
gamoixateba, rom niadaguri horizontebis diagnostirebisTvis gamoyenebuli 
niSnebis, Tvisebebis da maCveneblebis umravlesoba axasiaTebs niadagebis myari 
fazis xarisxs da raodenobas. es niSnebi yvelaze myari, advilad dasadgeni da 
gamosayofia niadagmcodneebis mier. genezisuroba gulisxmobs, rom niadagebis 
diagnostikuri niSnebis arCevani ar aris SemTxveviTi da emyareba genezisuri 
niadagmcodneobis fundamentur debulebebs, romelic ganixilavs niadags, ro-
gorc niadagwarmoqmnis faqtorebis da procesebis funqcias, e.i. gansazRvravs 
niadags misi formirebis gansakuTrebuli xerxis – genezisis – gaTvaliswinebiT.

niadagmcodneoba globaluri mecnierebaa da mimarTulia mTeli msoflios 
niadagebisken. nebismieri niadagTmcodne unda laparakobdes aramarto `mSo-
bliur enaze“, aramed `saerTo niadagur enaze“, raTa gaugos sxvas.
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msoflio sacnobaro baza niadagebis resursebisaTvis ar cvlis erovnul 
niadagur klasifikaciebs. erTi mxriv, es klasifikaciebi warmoadgens erovnu-
li kulturis da qveynis mecnieruli saunjis nawils da, meore mxriv, yoveli 
konkretuli qveynis niadagebis klasifikacia ufro detaluria da ukeT asaxavs 
misi niadaguri safaris Taviseburebebs. 

niadaguri resursebis msoflio sacnobaro bazis (WRB) principebi damusav-
da  da miiRes 1980-1981 wlebSi sofiaSi Catarebul samecniero Sexvedraze. misi 
arsi SemdegSia:

* niadagebis klasifikacia efuZneba niadagebis Tvisebebis erTobliobas, 
romelic dayofilia 3 kategoriad: diagnostikuri horizontebi, diagnosti-
kuri niSnebi, diagnostikuri masala (substratebi); maTi Tvisebebi unda iyos 
maqsimalurad gazomvadi da xilvadi savele aRweris dros.

* diagnostikuri horizontebis da diagnostikuri Tvisebebis SerCevis dros 
yuradReba eqceva maT kavSirs niadagwarmomqmnel procesebTan. niadagwarmomqm-
neli procesis codna xels uwyobs niadagis srul daxasiaTebas, magram Tavis-
Tavad warmodgena procesebze ar SeiZleba gamoviyenoT gancalkevebul krite-
riumad.

* ganzogadebis maRal doneze saWiroa iseTi diagnostikuri niSnebis SerCe-
va, romlebsac mniSvneloba aqvs niadagebis gamoyenebis dros.

* klimaturi parametrebi ar gamoiyeneba niadagebis klasifikaciis dros.
* niadaguri resursebis msoflio sacnobaro baza (WRB) warmoadgens sayo-

velTao saklasifikacio sistemas, romelic erovnuli klasifikaciebis masTan 
Sejerebis saSualebas gvaZlevs da moicavs or bloks:

-  referatul bazas, SezRuduls pirveli doniT da romelic Sedgeba 32 
referatuli jgufisgan.

-  saklasifikacio sistemas, romelic Sedgeba kvalifikatorebi-winsarTe-
bis da kvalifikatorebi-sufiqsebis seriebis kombinaciebiT, romelic 
emateba referatuli jgufis saxels. ase rom, SesaZlebelia, zustad mo-
vaxdinoT niadaguri profilebis daxasiaTeba da klasificireba.

* referatuli jgufebi unda warmoadgendnen msoflios ZiriTad niadagur 
raionebs, raTa uzrunvelyon xmeleTis niadaguri safaris sruli mimoxilva.

* niadaguri resursebis msoflio sacnobaro baza (WRB) ar unda enacvlebo-
des erovnul klasifikaciebs. is asrulebs gamaerTianebeli sistemis funqcias, 
exmareba sxvadasxva qveynis specialistebis urTierTobaSi.

* niadaguri resursebis msoflio sacnobaro bazis (WRB) Seqmnis safuZvels 
warmoadgens msoflios niadaguri rukis (FAO, 1988) „ganaxlebuli legenda“, 
romelic ajamebs saerTaSoriso korelaciebis mniSvnelovan gamocdilebas.

* niadaguri erTeulebis ganmartebasa da aRwerebSi asaxulia landSaftebSi 
niadagebs Soris sivrcobrivi kavSirebi (radialuri da lateraluri).

* niadaguri resursebis msoflio sacnobaro bazas (WRB) aqvs zogadi 
`mniSvnelobis funqcia“, romelic gulisxmobs niadagebis erovnuli klasifi-
kaciebis korelacias.

* niadaguri resursebis msoflio sacnobaro baza (WRB) gankuTvnilia mso-
flios niadagebis Sesaxeb monacemTa bazis Sesaqmnelad, sakadastro amocanebis 
Sesasruleblad da msoflios niadaguri resursebis monitoringisTvis.

* niadaguri resursebis msoflio sacnobaro bazaSi (WRB) gamoyenebuli 
niadaguri nomenklatura moicavs niadagebis tradiciul saxelwodebebs, an 
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saxelwodebebs, romlebic advilad SeiZleba iyvnen CarTuli Tanamedrove eno-
briv konstruqciebSi. gaugebrobis Tavidan asacileblad niadagebis saxelwo-
debebs unda hqondeT erTmniSvnelovani ganmartebebi. miuxedavad imisa, rom 
niadaguri resursebis msoflio sacnobaro bazis (WRB) sistema Seqmnilia 
`fao“-s legendis safuZvelze, romelic Seicavs or taqsonomiur dones da 
rekomendaciebs mesame donis gamosayofad, axali referatuli bazis sistemaSi 
gadawyda erTi dabali doniT SezRudva. yovel referatul niadagur jgufs 
miecema SesaZlebeli kvalifikatorebis-winsarTebis da sufiqsebis garkveu-
li nakrebi TanmimdevrobiT; maTi kombinaciebiT dgeba niadagis saxelwodeba. 
saxelwodebebis agebis saerTo wesebs miekuTvneba Semdegi:

* jgufebis gamoyofa wamyvani niadagwarmomqmneli procesis mixedviT, rac 
iwvevs damaxasiaTebeli niSnebis warmoqmnas. gamonakliss warmoadgens gansaku-
Trebuli dedaqanebi, romelTa Tvisebebs aqvT garkveuli mniSvneloba niadage-
bis zogierTi jgufisaTvis.

* niadagebis dayofa meore doneze xorcieldeba ZiriTadi niadagwarmom-
qmneli procesis damatebiTi niSnebiT, romlebic SesamCnevad cvlian ZiriTad 
niadagur Tvisebebs. zogierT SemTxvevaSi am doneze iTvaliswineben praqtiku-
lad mniSvnelovan niadagur Tvisebebs.

zogierTi referatuli niadaguri jgufi gvxvdeba sxvadasxva klimatur 
pirobebSi, magram niadagebis gansacalkeveblad gadawyda ar yofiliyo Semo-
Rebuli klimaturi parametrebi, raTa niadagebis klasifikacia ar yofiliyo 
damokidebuli klimatur monacemebze. 

amJamad gamoiyofa msoflios sacnobaro niadagebis 32 jgufi: akrisolebi (Acri-
sols) (laTinuri acer – Zalian mJave); alisolebi (Alisols) (laTinuri alumen – alumini); 
andosolebi (Andosols) (iaponuri an – Savi da do – niadagi); anTrosolebis (Anthrosols) 
(anTropogenuli niadagebi) (berZnulidan antropos – adamiani); arenosolebi (Arenosols) 
(laTinuri arena – qviSa); kalcisolebi (Calcisols) (laTinuri calx – kiri), kambisolebi 
(Cambisols) (cambiare – Secvla); Cernozemebi (Chernozems) (rusulidan chorniy – Savi da 
zemlya – miwa, Savmiwebi); kriosolebi (Cryosols) (berZnuli kryos – sicive); durisolebi 
(Durisols) (laTinuri durus – magari); feralsolebi (Ferralsols) (laTinuri ferrum – rkina 
da alumen – alumini); fluvisolebi (Fluvisols) (laTinuri fluvius – mdinare); gleisolebi 
(Gleysols) (rusuli gley -blanti, gadatenianebuli miwa); gipsisolebi (Gypsisols) (berZ-
nuli gypsos – TabaSiri); histosolebi (Histosols) (berZnuli histos – qsovili); kaSta-
nozemebi (Kastanozem) (laTinuri castanea – wabli da rusuli – kashtan da zemlija – miwa); 
leptosolebi (Leptosols) (berZnuli leptos – Txeli); liqsisolebi (Lixisols) (laTinuri 
lixivia – nivTierebebis gamorecxva); luvisolebi (Luvisols) (laTinuri eluere – recxva, ga-
morecxva); nitisolebi (Nitisols) (laTinuri nitidus – brwyinavi); faiozemebi (Phaeozems) 
(berZnuli phaios da rusuli zemlya – miwa), planosolebi (Planosos) (laTinuri planus 
– brtyeli); plintosolebi (Plinthisols) (berZnuli plinthos – aguri), podzolebi (Podzols) 
(rusuli sityvebidan pod – qve da zola – nacari); regosolebi (Regosols) (berZnuli 
rhegos – safari); retisolebi (Retisols) (laTinuri rete – bade); solonCakebi (Solonchaks) 
(rusuli sol – marili), soloncebi (Solonetz) (rusuli sol – marili); stagnosolebi 
(Stagnosols) (laTinuri stagnare – datborva), teqnosolebi (Technosols) (berZnuli techni-
kos – kargad gakeTebuli); umbrisolebi (Umbrisols) (laTinuri umbra – Crdili), verti-
solebi (Vertisols) (laTinuri vertere – gadatrialeba), 
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16.1. saqarTvelos niadagebis daraioneba

saqarTvelos teritoria warmodgenilia rTuli fizikur-geografiuli pi-
robebiT, ris gamoc qveynis niadaguri safari sakmaod mravalferovania. saqar-
Tvelos teritoriaze gvxvdeba msoflioSi gavrcelebuli bevri niadagi. 

saqarTvelos teritoriaze (sabaSvili, 1983, uruSaZe, 1997) gamoiyofa 3 nia-
daguri olqi:

1. dasavleT saqarTvelos;
2. aRmosavleT saqarTvelos; 
3. samxreT saqarTvelos.
am olqebis farglebSi gamoiyofa qveolqebi, zonebi da qveraionebi.
1. dasavleT saqarTvelos niadaguri olqi moicavs:

a) mTaTaSorisi dablobis qveolqs Semdegi zonebiT – dasavleT saqarTvelos 
dablobis yviTelmiwa-eweri da Waobiani niadagebis zona, romelSic Sedis 
kolxeTis dablobis dasavleTi dadablebuli nawilis Waobiani niadagebis 
raioni 4 qveraioniT; afxazeT-samegrelos yviTelmiwa-eweri da aluviuri 
niadagebis raioni 8 qveraioniT; kolxeTis dablobis aRmosavleTi nawilis 
(imereTis), yviTelmiwebis, yviTelmiwa-eweri, yviTelmiwa-ewerlebiani da 
aluviuri niadagebis raioni 7 qveraioniT; kolxeTis dablobis samxreTi 
nawilis (guria-aWaris) wiTelmiwebis, yviTelmiwa-eweri, yviTelmiwa-ewerle-
biani da aluviuri niadagebis raioni 3 qveraioniT. 

b) kavkasionis qveolqi Semdegi zonebiT:
 - gorak-borcviani mTiswinebis yviTelmiwa da wiTelmiwas zona, romelic moi-

cavs afxazeTis mTiswinebis yviTelmiwa, wiTelmiwa da kordian-karbonatuli 
niadagebis raions 4 qveraioniT; samxreT afxazeTi-samegrelos mTiswinebis 
wiTelmiwa, yviTelmiwa da kordian-karbonatuli niadagebis raions 4 qve-
raioniT; imereTis mTiswinebis (maRlobis) kordian-karbonatuli da yvi-
Tel-yomrali niadagebis raions 4 qveraioniT; 

- mTa-tyeTa niadagebis zona, romelSic Sedis kavkasionis samxreTi ferdobis 
karstul-kirqviani zolis kordian-karbonatul niadagebis raioni 10 qve-
raioniT; kavkasionis dasavleT nawilis saSualomTiani zolis yviTel-yomra-
li da yomrali niadagebis raioni 6 qveraioniT; zemo imereTis da suramis 
qedis yviTel-yomrali, yomrali da kordian-karbonatuli niadagebis raioni 
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4 qveraioniT; raWa-leCxumis qvabulis kordian-karbonatuli da yomrali 
niadagebis raioni 2 qveraioniT; 

- mTa-mdeloTa niadagebis zona, romelic moicavs kavkasionis dasavleTi nawi-
lis (afxazeT-svaneTis) maRalmTiani kristaluri masivis mTa-mdeloTa kor-
diani, kordian-torfiani da primitiuli niadagebis raions 3 qveraioniT; 
samegrelo-leCxumis qedebis mTa-mdeloTa niadagebis raions 2 qveraioniT.

g) samxreT mTianeTis ganivi qedebis qveolqi Semdegi zonebiT:
- gorak-borcviani mTiswinebis wiTelmiwa da yviTelmiwa niadagebis zona, ro-

melic moicavs mesxeTis qedis Crdilo ferdobis mTiswinebis yviTelmiwa, 
yviTel-yomrali da kordian-karbonatuli niadagebis raions 3 qveraioniT; 
aWara-guriis gorak-borcviani mTiswinebis wiTelmiwebis raions 5 qveraio-
niT; 

- mTa-tyeTa niadagebis zona, romelic moicavs mesxeTis qedis saSualom-
Tiani zonis yviTel-yomrali da yomrali niadagebis raions 2 qveraioniT; 
aWara-guriis da SavSeTis qedis saSualomTiani zolis yomrali niadagebis 
raions 3 qveraioniT; 

- mTa-mdeloTa niadagebis zona, romelSic Sedis aWara-imereTis da SavSeT-ar-
sianis qedebis maRalmTiani zonis mTa-mdeloTa kordiani da kordian-tor-
fiani niadagebis raioni 3 qveraioniT. 
2. aRmosavleT saqarTvelos niadaguri olqi moicavs:

a) mTaTaSoriso dablobebis da zegnebis qveolqs Semdegi zonebiT: 
- udabno-velebisa da velebis niadagebis zona, romelic moicavs eldaris 

naxevradudabnos ruxi-yavisferi, mdelos ruxi-yavisferi da damlaSebuli 
niadagebis raions 2 qveraioniT; gare kaxeTis zeganis samxreTi nawilis ru-
xi-yavisferi, mdelos ruxi-yavisferi da damlaSebuli niadagebis raions 2 
qveraioniT; qvemo qarTlis vakis ruxi-yavisferi, mdelos ruxi-yavisferi, 
damlaSebuli niadagebis raions 5 qveraioniT; gare kaxeTis veliani zeganis 
Savi niadagebis raions 6 qveraioniT.

- aRmosavleT saqarTvelos vakeebis gardamavali tye-velis da tyis niada-
gebis zona, romelic moicavs Sida qarTlis vakis aluviuri, Savi da mde-
los-yavisferi niadagebis raions 4 qveraioniT; muxranis vakis aluviuri 
da mdelos yavisferi niadagebis raions 2 qveraioniT; mtkvrispira vakis 
mdelos-yavisferi niadagebis raions 3 qveraioniT; gare kaxeTis (ivris) va-
kis aluviuri da mdelos-yavisferi niadagebis raions 3 qveraioniT; kaxeTis 
(alaznis) vakis marjvena napiris CrdiloeT-dasavleTi nawilis aluviuri 
da mdelos yavisferi niadagebis raions 3 qveraioniT; kaxeTis (alaznis) va-
kis marjvena napiris samxreT-aRmosavleTi nawilis Savi, mdelos-yavisferi, 
aluviuri da damlaSebuli niadagebis raions 3 qveraioniT; kaxeTis (alaz-
nis) vakis marcxena napiris tye-mdelos aluviuri niadagebis raions 3 qve-
raioniT.

b) kavkasionis qveolqs Semdegi zonebiT:
- kavkasionis mTiswinebis gardamavali tye-velis da tyis niadagebis zona, 

romelic moicavs kavkasionis centraluri nawilis mTiswinebis Savmiwise-
bri, yavisferi da kordian-karbonatuli niadagebis raions 8 qveraioniT; 
civ-gomboris qedis mTiswinebis yavisferi da kordian-karbonatuli niada-
gebis raions 4 qveraioniT; eldaris naTeli tyis ruxi-yavisferi da mdelos 
ruxi-yavisferi niadagebis raions 2 qveraioniT.
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- mTa-tyeTa niadagebis zona, romelic moicavs kavkasionis centraluri nawi-
lis saSualomTiani zonis yavisferi, mdelos-yavisferi, kordian-karbona-
tuli da yomrali niadagebis raions 3 qveraioniT; kaxeTisa da civ-gomboris 
saSualomTiani zonis yavisferi, mdelos-yavisferi, kordian-karbonatuli 
da yomrali niadagebis raions 3 qveraioniT; kaxeTis kavkasionis saSualom-
Tiani zonis yomrali niadagebis raions 2 qveraioniT; mTa-TuSeTis saSua-
lomTiani zolis yomrali niadagebis raioni.

- mTa-mdeloTa niadagebis zona, romelic moicavs kavkasionis aRmosavleTi 
nawilis maRalmTiani mxaris mTa-mdeloTa kordiani, kordian-torfiani da 
primitiuli niadagebis raions 6 qveraioniT. 

g) samxreT mTianeTis ganivi qedebis qveolqs Semdegi zonebiT:
- samxreT mTianeTis mTiswinebis gardamavali tye-velis da tyis niadagebis 

zona, romelic moicavs TrialeTis qedis Crdilo ferdobis mTiswinebis 
yavisferi, mdelos-yavisferi da kordian-karbonatuli niadagebis raions 4 
qveraioniT; somxiTis mTebis mTiswinebis yavisferi, mdelos-yavisferi nia-
dagebis raions 4 qveraioniT.

- mTa-tyeTa niadagebis zona, romelic moicavs TrialeTis qedis Crdilo fer-
dobis saSualomTiani zolis yavisferi, mdelos-yavisferi, yomrali niada-
gebis raions 7 qveraioniT; somxiTis mTebis saSualo da dabalmTiani zolis 
yavisferi, mdelos-yavisferi da yomrali niadagebis raions 3 qveraioniT.

- mTa-mdeloTa niadagebis zona, romelic moicavs TrialeTis qedis maRalm-
Tiani mxaris mTa-mdeloTa kordiani da kordian-torfiani niadagebis raions 
2 qveraioniT.
3. samxreT saqarTvelos niadaguri olqi moicavs:

a) axalcixis mTaTaSorisi qvabulis qveolqs Semdegi zonebiT: 
- axalcixis qvabulis vakisa da mTiswinebis gardamavali tye-velis da tyis 

niadagebis zona, romelic moicavs axalcixis qvabulis vakisa da mTiswine-
bis mdelos-yavisferi, yavisferi, ruxi-yavisferi da mdelos ruxi-yavisferi 
niadagebis raions 3 qveraioniT.

- mTa-tyeTa niadagebis zona, romelic moicavs axalcixis qvabulis yavisferi, 
mdelos-yavisferi da yomrali niadagebis raions 3 qveraioniT.

b) samxreT saqarTvelos vulkanuri zegnebis qveolqi Semdegi zonebiT:
- mTis velebis niadagebis zona, romelic moicavs javaxeTis zeganis Savmi-

webis raions 3 qveraioniT; walka-dmanisis zeganis Savmiwebis raions 2 qve-
raioniT.

- samxreT saqarTvelos vulkanuri zegnebis mTa-mdeloTa niadagebis zona, 
romelic moicavs javaxeTis da walka-dmanisis vulkanuri zegnebis mTa-mde-
loTa niadagebis raions 5 qveraioniT.
saqarTvelos niadagebis kvleva mraval naSromSia asaxuli; gansakuTrebiT 

sayuradReboa m. sabaSvilis (1965), g. talaxaZis (1983) monografiuli Sromebi. 
Tumca, bolo periodSi dagrovebuli mdidari monacemebi saqarTvelos niada-
gebis Sesaxeb yvelaze Rrmad asaxulia T. uruSaZis (1997) monografiul naSrom-
Si „saqarTvelos ZiriTadi niadagebi“, romelSic yvelaze ufro kompaqturad, 
Tanamedrove Teoriul doneze, axali klasifikaciiT da ekologiuri midgomiT 
gadmocemulia saqarTvelos niadaguri safaris damaxasiaTebeli amomwuravi 
sacnobaro masala. naSromSi viyenebT am fundamenturi naSromis ZiriTad ma-
salas.
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16.2. saqarTvelos ZiriTadi niadagebis ekologia,  
genezisi, klasifikacia da agronomiuli Tvisebebi

16.2.1. wiTelmiwa 

zogadi daxasiaTeba. wiTelmiwa xasiaTdeba wiTeli feris SeferilobiT, ga-
TixebiT da Cveulebriv mZlavri profiliT. niadagis profils aqvs Semdegi 
Seneba: A-AB-B-BC-C.

wiTelmiwas saerTo farTobi saqarTveloSi Seadgens 1,9% (130400ha). es nia-
dagebi gavrcelebulia teniani subtropikuli zonis samxreT-dasavleT nawi-
lSi (aWara, guria), agreTve gvxvdeba samegrelosa da afxazeTSi. wiTelmiwebi 
gavrcelebulia zRvis donidan 100-300 metramde da ukaviaT borcvian-gorakia-
ni reliefi. isini emijnebian yviTel-yomral niadagebs (aWaraSi), yviTelmiwebs 
(guriaSi, imereTsa da afxazeTSi), yviTelmiwa-ewer da yviTelmiwa-ewerlebian 
niadagebs (samegreloSi).

Seswavlis istoria. wiTelmiwis pirveli mkvlevarebi iyvnen a. krasnovi 
(1894) da v. dokuCaevi (1899), romlebic maT aigivebdnen lateritebTan. Semdeg 
k. glinkam (1906) niadagebis pirvel msoflio rukaze calke gamohyo ̀ wiTelmi-
webi“, `lateritebi“, `yviTelmiwebi“. misi azriT, wiTelmiwa reliqturi niada-
gia, romelSic amJamad mimdinareobs ewerwarmoqmnis procesi. gasuli sauku-
nis 30-ian wlebSi b. polinovis (1933, 1936, 1956) xelmZRvanelobiT Catarda 
wiTelmiwis fundamenturi gamokvlevebi. am samuSaoebiT damtkicda, rom: 1) 
dasavleT saqarTvelos tenian subtropikebSi wiTeli feris gamofitvis qer-
qze viTardeba niadagTwarmoqmnis mJave formebi; 2) gamofitvis qerqis sxva-
dasxva formas ukavSirdeba niadagis gansxvavebuli variantebis formireba; 
3) umetes SemTxvevaSi Tanamedrove niadagi asakiT ufro axalgazrdaa, vidre 
gamofitvis qerqi.

qarTveli niadagmcodneebidan es niadagi kintriSis xeobis magaliTze pir-
velad Seiswavla d. gedevaniSvilma (1912). m. sabaSvilis (1936,1948) SromebSi 
ganxiluli iyo wiTelmiwis sxvadasxva variantis daxasiaTeba da geografiuli 
gavrcelebis kanonzomierebani. am niadagis fizikuri Tvisebebi, hidrologiu-
ri reJimi, niadaguri tenis Sedgeniloba Seiswavla m. daraseliam (1935, 1939, 
1949, 1974). saqarTvelos wiTelmiwas monografiuli naSromebi miuZRvnes a. ro-
maSkeviCma (1974) da S. falavandiSvilma (1987). 

ekologia. niadagwarmomqmneli qanebi warmodgenilia fuZe amonaRvari qa-
nebis (ZiriTadad andezitebis) da maTi derivatebis gamofitvis wiTeli feris 
produqtebiT. wiTelmiwebis saxelwodeba ganpirobebulia maTi SeferilobiT 
da uSualod ukavSirdeba niadagwarmomqmneli qanebis Semadgenlobas. qanebis 
feri ganpirobebulia Tixis nawilakebis zedapirze myarad dakavSirebuli rki-
nis hidroqsidebis arsebobiT. es kavSiri imdenad myaria, rom ar irRveva mJa-
ve niadaguri wylebiT xangrZlivi gamorecxvis drosac. rkinis hidroqsidebi 
amcirebs Tixis nawilakebis STanTqmis unars da akavSirebs myar mikroagrega-
tebSi. maTze formirebuli niadagebi myarad inarCuneben gamofitvis wiTeli 
feris produqtebis yvela Taviseburebas. gruntis wylis dgomis siRrme 8-10m-s 
aRwevs.

klimati tenian subtropikulia. saSualo wliuri temperatura sakmaod ma-
Ralia – 13,7-15,10C, yvelaze civi Tvis – ianvris – temperatura aris 4,8-6,80C, 
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xolo yvelaze Tbili Tvis – agvistos – 21,9-24,50C. savegetacio periodis xangr-
Zlivoba rva Tvea. naleqebis wliuri raodenoba 1200-dan 2500mm-mdea. naleqebis 
minimumi modis gazafxulze. aqtiur temperaturaTa jami aris 3500-47000C.

bunebrivi mcenareuloba warmodgenilia fragmentulad Sereuli subtropi-
kuli tyiT, romelSic gvxvdeba wabli, harTvisis muxa, wifeli, rcxila da sxv. 
es tye xasiaTdeba maradmwvane qvetyiT. amJamad am tyis didi nawili gaCexilia, 
gaSenebulia subtropikuli kulturebi da Cais plantaciebi.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi. 

wiTelmiwis profils aqvs Semdegi Seneba:
A – humusovani, wiTel-yavisferi an narinjisfer-yavisferi simZlavriT 12- 

25sm, koStovani, marcvlovan-koStovani, Tixiani an mZime Tixnari, fxvieri, ga-
dasvla TandaTanobiTi;

AB – gardamavali, narinjisfer an yavisfer-wiTeli feris, saerTo simZla-
vriT 20-35sm, koStovani an kaklovan-koStovani, gadasvla – naTeli;

B – araerTgvarovani SeferilobiT, yavisfer-wiTeli an yavisfer-narinjis-
feri saerTo simZlavriT 30-45sm, gamkvrivebuli, koStovan-dakuTxuli, gadas-
vla TandaTanobiTi;

BC – araerTgvarovani, wiTeli, gamkvrivebuli, koStovani;
C – wiTeli an narinjisferis gamofitvis qerqi, gvxvdeba rkinis da manganu-

mis axalqmnilebebi.
amrigad, wiTelmiwa xasiaTdeba mZlavri profiliT, wiTeli an narinjisferi 

SeferilobiT, ZiriTadad koStovani struqturiT.
wiTelmiwa xasiaTdeba mJave reaqciiT. pH sidide umniSvnelod icvleba pro-

filis mixedviT. humusis Semcveloba saSualo an maRalia; humusis tipi ful-
vaturia. STanTqmis tevadoba dabali da saSualoa. STanTqmul kaTionebSi, ro-
gorc wesi, Warbobs gacvliTi wyalbadi. wiTelmiwa xasiaTdeba mZime Tixnari, 
Tixa da mZime Tixa meqanikuri SemadgenlobiT. niadagi gaRaribebulia kaJmiwiT 
da fuZeebiT da gamdidrebulia erTnaxevari JangeulebiT. mineraluri nawili 
xasiaTdeba feralituri gamofitviT. Tixamineralebi warmodgenilia kaolini-
tiT, haluazitiT, hetitiTa da hibsitiT. wiTelmiwaSi silikaturi rkina Warb-
obs arasilikaturs. rkinis calkeuli formebi, profilis mixedviT, met-nakle-
bad Tanabradaa ganawilebuli.

wiTelmiwa gansxvavdeba yviTelmiwisgan, romelic viTardeba imave bioklima-
tur pirobebSi kaJmiwiT mdidar qanebze, wiTeli SeferilobiT, ufro myari da 
naklebad uxeSi struqturiT, meti gamofitviT.

wiTelmiwis ZiriTadi elementaruli niadagwarmomqmneli procesebia: fera-
litizacia, gaTixeba da humuswarmoqmna.
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nax. 11. wiTelmiwis ZiriTadi maCveneblebi

klasifikacia. wiTelmiwa iyofa or qvetipad: tipuri da gaewerebuli.
tipuri wiTelmiwa farTodaa gavrcelebuli wiTelmiwis arealis samxreT 

nawilSi da formirdeba andezit-bazaltebis gamofitvis qerqze, iSviaTad – 
qvamrgvalebis da ufro iSviaTad – zebrisebr Tixebze.

gaewerebuli wiTelmiwa formirdeba reliefis gavakebul elementebze, 
Cveulebriv zebrisebr Tixebze.

wiTelmiwis qvetipebSi gamoyofen gvarebs:
ganviTarebuli amonaRvari qanebis eluvionze – xasiaTdeba erTnaxevari Jan-

geulebis maRali SemcvelobiT (40-50%), mkvrivi mikrostruqturianobiT, STan-
Tqmis yvelaze maRali unariT.

ganviTarebuli qvamrgvalebis eluvionze – xasiaTdeba erTnaxevari Jangeu-
lebis dabali SemcvelobiT (35%-mde), STanTqmis daqveiTebuli unariT da Se-
darebiT myari mikrostruqturiT.

ganviTarebuli zebrisebr Tixebze – xasiaTdeba erTnaxevari Jangeulebis 
yvelaze dabali SemcvelobiT (25-30%), dabali STanTqmis unarianobiT da Seda-
rebiT myari mikrotruqturiT.

ganviTarebuli danaleq wiTelmiwa masalaze – xasiaTdeba SreobriobiT, Wre-
li Seferilobis uqonlobiT, qanSi SeumCneveli gadasvliT, naklebad xelsa-
yreli fizikuri TvisebebiT.

wiTelmiwa iyofa saxeobad humusovani horizontis simZlavris mixedviT: Rr-
mad humusirebuli (>30sm), araRrmad humusirebuli (30-dan 20sm-mde) da wvril 
humusirebuli (<20sm).

genezisi. feralitizacia mimdinareobs ramdenime stadiiT. gamofitvis pir-
vel stadiaze, rodesac mimdinareobs pirveladi mineralebis intensiuri hidro-
lizi da Tavisufldebian fuZeebi da Tavisufali kaJmiwa, xdeba Tixa masalis 
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monTmorilonizacia. gamofitvis Semdgom stadiaze, rodesac gamofituli sisqe 
sul ufro Tavisufldeba fuZeebisgan da mJavdeba, monTmorilonituri Tixe-
bis nawilebi gaitaneba denudaciuri procesebiT, xolo danarCeni gardaiqmneba 
adgilze. sabolood, warmoiqmneba Zlier gaTixebuli masala. wiTelmiwis for-
mireba mimdinareobs Tavisufali drenaJis da intensiuri wylis Camrecxi ti-
pis pirobebSi. am niadagis formirebisTvis saWiroa intensiuri da xangrZlivi 
gamofitva. Sebamisad es niadagi gvxvdeba tenian tropikebSi da subtropikebSi, 
sadac gamofitvis da niadagwarmoqmnis procesebi mimdinareobs ganuwyvetliv – 
mesameuli periodidan mudmivi maRali temperaturisa da tenianobis pirobebSi.

agronomiuli Tvisebebi. wiTelmiwas aqvs gansakuTrebuli mniSvneloba. am 
niadagzea gaSenebuli subtropikuli kulturebis mniSvnelovani nawili da 
Cais plantaciebi. saerTo fosforis Semcveloba mcirea (<0,15%), xolo kaliu-
mis saSualoa (1,0-1,2%). miuxedavad imisa, rom hidrolizebadi azotis Semcve-
loba sakmarisia (7-19mg/100g niadagze), niadagi saWiroebs azotovani sasuqebis 
Setanas. STanTqmuli fosforis Semcveloba saSualoa an maRalia (3-5mg/100g 
niadagze), gacvliTi kaliumis – mcirea an saSualo (8-20mg/100g niadagze). kargi 
mosavlis misaRebad saWiroa sasuqebis mudmivi Setana. 

mTeli sirTule mdgomareobs imaSi, rom azotiani da kaliumiani sasuqebi 
swrafad qrebian intensiuri mikrobiologiuri procesebis da atmosferuli 
naleqebis zegavleniT, xolo fosforiani sasuqebi gardaiqmnebian uxsnad fos-
fatebad. amis gamo, rTulia mineraluri sasuqebis efeqturi gamoyeneba. yve-
laze did efeqts iZleva nakelis, torf-kompostis da fosforiani sasuqebis, 
agreTve azotiani da magniumiani sasuqebis Setana. wiTelmiwebi gamoirCeva mi-
kroelementebis mcire SemcvelobiT.

16.2.2. yviTelmiwa 

zogadi daxasiaTeba. yviTelmiwa xasiaTdeba yviTeli SeferilobiT, gaTixe-
biT da Cveulebriv mZlavri profiliT. niadagis profils aqvs Semdegi Seneba: 
A0 - A - AB - B - BC.

yviTelmiwis saerTo farTobi saqarTveloSi Seadgens 4,5%-s (317 600ha). 
es niadagi farTod aris gavrcelebuli dasavleT saqarTvelos teniani sub-
tropikuli zonis Zvel zRviur terasebze, danawevrebul da maTTan mimdebare 
mTiswinebze. yviTelmiwa gavrcelebulia 300-600 metramde zRvis donidan; emij-
neba wiTelmiwas (guriaSi, imereTsa da afxazeTSi), yviTelmiwa-ewer da yviTel-
miwa-ewer-lebian niadagebs (samegreloSi), yviTel-yomral niadags (afxazeTSi, 
imereTsa da guriaSi).

Seswavlis istoria. kavkasiaSi yviTelmiwa, rogorc damoukidebeli niada-
guri warmonaqmni, pirvelad aRwerili da Seswavlili iyo lenqoranis olqSi 
(azerbaijani) v. akimcevis (1926) mier. saxelwodeba `yviTelmiwa“ SemoRebuli 
iyo yviTeli feris gamofitvis qerqze ganviTarebul dasavleT saqarTvelos 
wiTelmiwis qveda horizontebTan msgavsebis safuZvelze. magram ufro adre 
am niadagebze calkeuli monacemebi moyvanilia p. kosoviCis (1910), i. vitinis 
(1914), s. zaxarovis (1913,1924) SromebSi.

yviTelmiwa safuZvlianad Seiswavla m. sabaSvilma (1926,1948). man pirvelma 
gamoamJRavna am niadagis damokidebuleba niadagwarmomqmneli qanebis xasiaTze. 
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yviTelmiwa ganixileboda wiTelmiwa-yviTelmiwis tipis qvetipad. amJamad es 
niadagi gamoiyofa calke genezisur tipad.

ekologia. niadagwarmomqmneli qanebi warmodgenilia mJave da saSualod 
mJave qanebis (pirvel rigSi, fiqlebis) gamofitvis produqtebiT. terasebze 
es niadagi Cveulebriv viTardeba fxvier, Tixian qanebze. niadagwarmomqmneli 
qanebi miekuTvneba sialitur Tixebs, romlebSic SiO2 : AI2O3 aRwevs 3,20, Tumca, 
gvxvdeba feralitizirebulic, SefardebiT SiO2 : AI2O3<2,50. niadagwarmomqmneli 
qanebi xasiaTdeba cudi fizikuri TvisebebiT, rac xels uwyobs maT Camorecx-
vasa da damewyrebas. saerTod, yviTelmiwis areali, wiTelmiwis msgavsad, gani-
sazRvreba qanebis gavrcelebiT. 

yviTelmiwa formirdeba teniani subtropikuli klimatis pirobebSi. saSua-
lo wliuri temperatura Seadgens 13,7-15,10C-s, yvelaze civi Tvis – ianvris – 3,3-
6,80C-s, yvelaze Tbili Tvis – 19,3-24,50C-s. savegetacio periodi grZeldeba rva 
Tves. naleqebis wliuri raodenoba didia (1100mm-dan 2500mm-mde), magram maTi 
ganawileba Tveebis mixedviT araTanabaria. naleqebis maqsimumi aRiniSneba apri-
lSi, maissa da ivnisSi. haeris fardobiTi tenianoba sakmaod maRalia (80%-mde). 

bunebrivi mcenareuloba warmodgenilia Sereuli subtropikuli tyiT (mu-
xebi, Zelqva, wabli, lafani, wifela, cacxvi, nekerCxali da sxv.). amJamad teri-
toriis umetes nawilze bunebrivi mcenareuloba ganadgurebulia da Secvli-
lia sasoflo-sameurneo mindvrebis da plantaciebis mcenareulobiT.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi.

yviTelmiwis profils aqvs Semdegi Seneba:
A0 – mkvdari safari simZlavriT 1sm-mde, romelic zafxulis bolos mTlia-

nad qreba;
A – muqi-ruxi, simZlavriT 10-15sm, koStovani, zogjer koStovan-kaklovani. 

gadasvla TanTadanobiTi;
AB – moruxo-yviTeli, gardamavali humus-metamorfuli horizonti simZla-

vriT 15-20sm, gaurkvevel-koStovani, qveda nawilSi xSirad Seicavs wvril, wer-
tilovan rkina-manganumis konkreciebs, gadasvla – naTeli;

B – yviTeli iluviuri metamorfuli horizonti simZlavriT 30-40sm, mkvri-
vi, prizmuli, wvrilbeltovani, zogjer ustruqturo, tenian mdgomareobaSi 
blanti, gadasvla TanTadanobiTi;

BC – yviTeli an Calisfer-yomrali, qanisken gardamavali simZlavriT 20-
40sm, ustruqturo, Zlier gamofituli qanis namtvrevebiT.

amrigad, yviTelmiwa xasiaTdeba mZlavri profiliT, yviTeli SeferilobiT, 
ZiriTadad koStovani struqturiT.

yviTelmiwebis reaqcia mJavea. humusis Semcveloba meryeobs 2-dan 7%-mde. 
siRrmiT humusis Semcveloba sakmaod mkveTrad mcirdeba. humusi fulvaturia. 
STanTqmis kompleqsi ar aris maZRari fuZeebiT, magram aramaZRrobis xarisxi 
mniSvnelovnad icvleba (4-7-dan 60-70%-mde). meqanikuri Semadgenloba siRrmiT 
umniSvnelod icvleba. amorfuli rkinis Semcveloba mcirea, xolo arasilika-
turis – sakmaod maRali.

mTliani qimiuri Semadgenlobis mixedviT ZiriTadi Jangeulebi araTana-
bradaa ganawilebuli. leqis fraqciaSi Si02 : R203 Sefardeba did farglebSi 
meryeobs (1,95-2,71) da miuTiTebs rogorc feralitur, ise sialitur gamo-
fitvaze.
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yviTelmiwa gansxvavdeba yviTel-yomralisgan, romelic viTardeba ufro 
gril pirobebSi, Rrma gamofitviT, erTnaxevari Jangeulebis meti da kaJmiwis 
naklebi SemcvelobiT.

yviTelmiwa gansxvavdeba wiTelmiwisgan, romelic viTardeba igive biokli-
matur pirobebSi, magram kaJmiwiT Rarib qanebze, yviTeli SeferilobiT, nakle-
bad myari da ufro uxeSi struqturiT, naklebi gamofitviT.

yviTelmiwis ZiriTadi elementaruli niadagwarmomqmneli procesebia: fe-
ralitizacia, gaTixeba, humuswarmoqmna da galebeba.

klasifikacia. yviTelmiwa iyofa sam qvetipad: tipuri, gaewerebuli da ga-
lebebuli.

tipuri yviTelmiwa gavrcelebulia iseT adgilebSi, sadac ar aRiniSneba 
mSrali periodi. Sidaniadaguri gamofitvis da normaluri eroziis procesebi 
am niadagebSi ufro intensiurad mimdinareobs, vidre zeda horizontebidan 
leqis gamotana, rac gansazRvravs aradiferencirebuli profilis sust gan-
viTarebas. 

gaewerebuli yviTelmiwa xasiaTdeba diferencirebuli profiliT, rac das-
turdeba meqanikuri Semadgenlobis da mTliani qimiuri analizis monacemebiT.

galebebuli yviTelmiwa viTardeba brtyel da Cavardnil, sustad drenire-
bul wyalgamyof nakveTebze; xasiaTdeba galebebis niSnebiT.

yviTelmiwis qvetipebSi gamoyofen gvarebs:
Cveulebrivi – am gvars gaaCnia yviTelmiwis qvetipebis yvela niSani da Tviseba.

nax. 12. yviTelmiwis ZiriTadi maCveneblebi

narCen-karbonatuli – formirdeba iseT qanebze, romlebic Seicavs karbo-
natebs. Cveulebrivi niadagisgan gansxvavebiT qveda horizontebi xasiaTdeba 
neitraluri reaqciiT da gadidebuli STanTqmis tevadobiT.
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ganuviTarebeli – formirdeba SedarebiT mkvrivi qanebis mcire simZlavris 
eluvionze, xasiaTdeba xirxatianobiT.

qvargvalianebi – ganuviTarebeli gvaris analogiuri, Tumca, misgan gansxva-
vebiT, formirdeba qvargvalian nafenebze.

yviTelmiwa iyofa saxeobad humusovani horizontis simZlavris mixedviT: 
Rrmad humusirebuli (>30sm), araRrmad humusirebuli (30-dan 20sm-mde) da 
wvril humusirebuli (<20sm).

genezisi. yviTelmiwis gavrceleba da Tvisebebi ganpirobebulia niadagwar-
momqmneli qanebis gavleniT. niadagwarmoqmnis procesSi xdeba rkinis gadaad-
gileba da misi naerTebis Zlieri hidratacia. am ukanaskneliT ganisazRvreba 
profilis yviTeli Seferiloba. yviTelmiwis Zlieri hidratacia ganisazRvre-
ba Tixebis da Tixa-fiqlebis Sinagani TvisebebiT, kerZod wylis didi raodeno-
bis dakavebis unariT.

agronomiuli Tvisebebi. yviTelmiwa Raribia sakvebi mineraluri elemente-
biT da aTvisebisas swrafad kargavs nayofierebas. mas agreTve gaaCnia araxel-
sayreli fizikuri Tvisebebi: dabali wyalgamtaroba, cudi aeracia, susti gas-
truqtureba. yvelaze efeqturad misi gamoyeneba SesaZlebelia mudmivi plan-
taciebis qveS (Cai, citrusebi, tungo). maRali mosavlis misaRebad saWiroa 
organuli da mineraluri sasuqebis didi dozebis Setana.

16.2.3. Waobiani niadagi 

zogadi daxasiaTeba. Waobiani da daWaobebuli niadagebi ZiriTadad gvxvde-
ba kolxeTis dablobze (220 000ha), romelic warmoadgens samkuTxeds, romlis 
wverebia qobuleTi, oCamCire da samtredia. Waobiani niadagebi sporadulad 
gvxvdeba agreTve aRmosavleT da dasavleT saqarTveloSi.

Waobiani niadagebi aerTianebs lamian-Waobian (130 400ha, anu qveynis mTeli 
teritoriis 1,9%) da organul (torfian) Waobian (70 600ha – mTeli teritoriis 
1%-mde) niadagebs.

Seswavlis istoria. kolxeTis dablobis Waobiani niadagebis erT-erTi pir-
veli mkvlevari iyo d. gedevaniSvili, man gasuli saukunis 20-ian wlebSi daa-
muSava pirveli genezisuri klasifikacia. SemdgomSi es niadagebi Seiswavles s. 
zaxarovma, b. filosofovma, r. papisovma, g. kostavam, a. mowereliam, T. ramiS-
vilma da sxv.

ekologia. kolxeTis dablobi deltur-akumulaciur vakeTa tips ekuTvnis. 
aq mdinareTa Soris centralur nawils talveguri forma aqvs, radgan mdina-
reTa napirebi SemaRlebulia. literaturaSi aRniSnulia kolxeTis dablobis 
centraluri nawilis epeirogenuri daZirvis Sesaxeb.

kolxeTis dablobi amovsebulia aluviur-terigenuri masaliT, romlis Se-
madgenlobaSi monawileobs kavkasionisa da amierkavkasiis samxreTi mTianeTis 
amgebi qanebis daSlis produqtebi. nafenebi umetesad karbonatulia, zeda fe-
nebSi Tixis siWarbiT.

kolxeTis dablobis klimati Tbilia, teniani da rbili. saSualo wliuri 
temperatura Seadgens 13,7-14,40C-s. yvelaze civi Tvis ianvris temperaturaa 
3,6-4,60C, xolo yvelaze Tbili Tvis – agvistos – 22,4-23,20C. savegetacio pe-
riodis xangrZlivoba 8 Tvea. uyinvo periodis xangrZlivoba xuTi-eqvsi Tvea. 
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naleqebis saSualo wliuri raodenoba Seadgens 1157-1757mm-s. naleqebis mini-
mumi modis gazafxulze, xolo maqsimumi – Semodgomasa da zamTarSi. saSualo 
wliuri farTobiTi tenianoba aRwevs 71-82%-s.

mcenareulobis gabatonebuli tipia baris tyeebi, xolo Tanmxlebi – wylo-
van-Waobiani da psamofiluri mcenareuloba. baris tyeebi warmodgenilia Tx-
meliT. minarevis saxiT gvxvdeba imereTis muxa, ifani, rcxila, lafani da sxv. 
WaobSi gavrcelebulia Wili, isli da sxv.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procesebi.
Waobian niadags aqvs Semdegi Seneba:
A – muqi-ruxi humusovani horizonti simZlavriT 15-20sm, koStovani, mZime 

meqanikuri Sedgenilobis, gadasvla – naTeli;
B – ruxi-yomrali simZlavriT 40-60sm, koStovani, dakuTxuli, mZime meqaniku-

ri Sedgenilobis, galebebis niSnebiT, gadasvla SesamCnevi;
BC – muqi-yomrali simZlavriT 30-50sm, beltovani, mZime meqanikuri Semad-

genlobis, galebebuli.
amrigad, Waobiani niadagi xasiaTdeba mZlavri profiliT, mZime meqanikuri 

SemadgenlobiT, galebebis niSnebiT. 
mineralur-Waobiani niadagi xasiaTdeba susti tute an neitraluri rea-

qciiT, humusis maRali SemcvelobiT, mZime meqanikuri SedgenilobiT mTel 
profilSi, maRali dispersiulobiT, STanTqmul kaTionebSi mkveTrad Warbobs 
gacvliTi kalciumi. mTliani qimiuri analizis mixedviT ZiriTadi Jangeulebi 
araTanabradaa ganawilebuli, rac aluviur bunebaze miuTiTebs. Waobiani nia-
dagi xasiaTdeba rkinis sxvadasxva formis gadidebuli SemcvelobiT. amasTan, 
aRiniSneba amorfuli rkinis dagroveba profilis zeda nawilSi, xolo dakris-
talebuli rkinis – siRrmeSi.

Waobiani niadagis ZiriTadi elementaruli niadagwarmomqmneli procesebia: 
galebeba, gaTixeba, humuswarmoqmna da torfwarmoqmna.

nax. 13. Waobiani niadagis ZiriTadi maCveneblebi



agroniadagmcodneoba 
saqarTvelos niadagebi | Tavi XVI

195

klasifikacia. Waobiani niadagi aerTianebs or tips: mineralur-Waobian da 
organul-mineralur Waobian niadags. mineralur-Waobiani niadagi iyofa or 
qvetipad: lamian-Waobian da mdelos Waobian niadagad. lamian-Waobiani niadagi 
formirdeba tyis mcenareulobis qveS, xolo mdelos Waobiani niadagi – nat-
yeur mdelos cenozebis pirobebSi. organul-mineralur Waobiani niadagi iyo-
fa or qvetipad: subaqvaluri-Waobiani da torfian-Waobiani. 

Waobiani niadagis qvetipebSi gamoyofen gvarebs: neitraluri, mJave, Zlier 
mJave, normalur-nacriani.

genezisi. kolxeTis dablobis daWaobebaze gansxavebuli Sexeduleba ar-
sebobs. a. mowerelias azriT, Waobebis warmoqmna atmosferuli naleqebidan 
da mdinareebis kalapotidan gadmosuli zedapiruli wylebis moqmedebasTa-
naa dakavSirebuli. g. kostavas SexedulebiT, daWaobebis procesi ukavSirdeba 
gruntisa da niadag-gruntis wylis moqmedebas.

agronomiuli Tvisebebi. Waobiani niadaguri fondi is rezervia, romlis 
daSrobiTac subtropikuli zonis miwaTmoqmedebisTvis saWiro farTobi mra-
vali aTasi heqtariT gaizrdeba. didi perspeqtiva aqvs mecxoveleobis ganviTa-
rebas, agreTve kolxeTis Semdgom gardaqmnas sakurorto zonad.

16.2.4. yviTelmiwa-eweri niadagi

zogadi daxasiaTeba. yviTelmiwa-eweri niadagi xasiaTdeba mkveTrad dife-
rencirebuli profilis Semdegi SenebiT: A-A1A2-A2(g)-B1-B2-BC-C. niadagis Ziri-
Tadi diagnostikuri maCveneblebia: kargad gamoxatuli eluviuri horizonti, 
romelic gaRaribebulia leqis fraqciiT da erTnaxevari JangeulebiT, yvi-
Tel-yomrali iluviuri horizonti. 

yviTelmiwa-eweri niadagis saerTo farTobi saqarTveloSi Seadgens 2%-s 
(137 600ha). farTodaa gavrcelebuli dasavleT saqarTvelos tenian subtro-
pikul zonaSi zRvis donidan 30m-dan 200m-mde, ZiriTadad, kolxeTis dablo-
bis Crdilo-aRmosavleTi raionebis mcired SemaRlebul periferiul nawilSi 
zRviur-mdinareTa Zvel terasebze – oCamCires, galis, zugdidis, walenjixis, 
Cxorowyus, xobis, senakis, martvilis, abaSis, SedarebiT naklebad – samtrediis, 
xonis da wyaltubos raionebSi. fragmentulad gavrcelebulia gagris, gudau-
Tis, lanCxuTis, ozurgeTis da qobuleTis raionebSi. yviTelmiwa-eweri niadagi 
esazRvreba, erTi mxriv, yviTelmiwas da kordian-karbonatul niadags da, meo-
re mxriv, yviTelmiwa-ewerlebian da Waobian niadags.

Seswavlos istoria. yviTelmiwa-eweri niadagis pirveli mkvlevari iyo d. 
gedevaniSvili (1912,1927), romelmac mas subtropikuli eweri uwoda. amiT is 
ansxvavebda CrdiloeTis ewerebisgan da ukavSirebda subtropikul (yviTel-
miwa) niadagebs. es saxelwodeba gaiziara mravalma mkvlevarma (vitini, 1914; 
zaxarovi, 1924, 1935; Sulga, 1924; kovda, 1934; polinovi, 1930; sabaSvili, 1937, 
1948; daraselia, 1949 da sxv.).

b. polinovis (1930) azriT, am niadagis gaigiveba `namdvil“ ewerTan iseTive 
Secdomaa, rogorc ruxi niadagis mikuTvneba Savmiwebze.

v. kovda (1934) miakuTvnebda am niadags ewerebs Semdegi niSnebiT: 1) sub-
tropikuli ewerwarmoqmnis naTeli suraTi mJavianobisa da niadagis fuZeebiT 
aramaZRrobis mixedviT; 2) aSkarad gaewerebuli horizonti didi simZlavriT; 
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3) R203 nawilobrivi gadaadgilebiT ufro Rrma horizontebSi da konkreciebis 
dagrovebiT; 4) kaJmiwisa da erTnaxevari Jangeulebis gamijvniT, kaJmiwis da-
grovebiT zeda horizontebSi. amas garda, aRiniSneboda mTel niadagur profi-
lSi konkreciebis mniSvnelovani warmoqmna.

m. sabaSvili (1936) aRniSnavda, rom am niadagSi ortSteinis warmoqmna, daWao-
bebis garda, aixsneba organul nivTierebebTan erTad erTnaxevari Jangeulebis 
CarecxviT qveda horizontebSi. k. bogatirevma (1954) pirvelma scada gamoeyva-
na es niadagi eweris jgufidan da yuradReba gaamaxvila zedapiruli galebebis 
procesebis wamyvan rolze.

1963 wlis savele eqskursiis (romelSic monawileobda avtori – Tengiz 
uruSaZe) Sedegad, dasavleT saqarTvelos subtropikuli eweri niadagi i. ge-
rasimovma miakuTvna subtropikul cruewers. aseTive azris iyo s. zonic (1971, 
1974). cruewerSi wamyvania ori elementaruli niadagwarmomqmneli procesi: 
lesivireba da zedapiruli galebeba. am niadagis procesebi dawvrilebiT ga-
nixiles a. romaSkeviCma (1966), n. Soniam (1970), s. zonma da n. Soniam (1971) da sxv.

i. gerasimovi (1966) statiaSi, `ra aris afxazeTis subtropikuli ewerebi?“ 
aRniSnavda, rom kavkasiis Savi zRvis sanapiroze namdvili eweris arseboba war-
moadgens absurdul geografiul paradoqs. s. zonis azriT, subtropikuli 
niadagwarmoqmna, romelic gamoixateba rkinisa da aluminis dagrovebasa da 
kaJmiwis gamotanaSi, gamoricxavs gaewerebas. am niadagis gauferulebas aqvs 
galebebis da ara gaewerebis buneba.

am niadagis wylis reJimi ganxilulia m. daraselias (1947) da T. uruSaZis, 
b. mlokoseviCis (1976) SromebSi. v. leJavas, l. ilinas, s. gendleris (1984) mier 
Seswavlili iyo konkreciebis morfologia, mikrostruqtura da mineralogiu-
ri Sedgeniloba.

amJamad miRebulia yviTelmiwa-eweris saxelwodeba, rac sakmaod zustad asa-
xavs niadagis geneziss.

ekologia. yviTelmiwa-eweri niadagi formirdeba, ZiriTadad, Zvel zRviur 
terasebze. mas aqvs saerTo daxriloba periferiuli nawilidan Savi zRvis mi-
marTulebiT. terasebze ufro maRali hifsometruli zoli SedarebiT danawe-
vrebulia da drenirebuli; terasebis dabali nawili ki xasiaTdeba naklebi 
wyalwretiT. niadagis sakmarisad didi masivebi gvxvdeba mdinareebis: kodoris, 
enguris, xobis, rionis, yvirilas da sxv. Zvel terasebze.

niadagwarmomqmneli qanebi fxvieria da orwevriani (heterogenuria). maga-
liTad, kolxeTis Crdilo-dasavleT nawilSi gavrcelebuli dabali terasebi 
warmodgenilia Tixnari nafenebiT, romlebic faravs qvamrgvalebs, xolo zo-
gan – Tixa nafenebs. kolxeTis centraluri da CrdiloeT-dasavleTis mTiswine-
bi warmodgenilia maRali terasebiT. aq vxvdebiT Wrel mesameul da zebrisebr 
Tixebs, qvamrgvalebs. mdinareebis Zvel terasebze gavrcelebulia mZime Tixe-
bi, romlebic garkveul siRrmeze icvleba ufro msubuqi nafenebiT.

klimati – teniani, subtropikulia. zamTari Tbilia (ianvris saSualo tempe-
raturaa 4,4-6,80C). zafxuli cxelia (ivlisis saSualo temperaturaa 22,5-24,50C). 
saSualo wliuri temperatura 14-190C-is farglebSi meryeobs. aqtiur tempe-
raturaTa jami – 4000-45000C-ia. savegetacio periodis xangZlivoba rva Tvea. 
uyinvo periodis xangrZlivoba Seadgens 250-290 dRes. 12-15 weliwadSi erTxel 
aRiniSneba temperaturis mkveTri daqveiTeba. am dros zogierTi siTbos moy-
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varuli subtropikuli mcenare iRupeba. naleqebis raodenoba sakmaod maRalia 
– 1500mm-mde. xSiria naleqebis mosvla Tavsxmebis saxiT. zogjer dRe-RameSi na-
leqebis 100-150mm modis. naleqebis mosvlis aseTi xasiaTi xSirad aris Zlierad 
ganviTarebuli eroziuli procesebis mizezi. uxvi naleqebi xSirad icvleba 
gvalviani periodiT. yvelaze gvalviania maisi. zafxulsa da Semodgomaze far-
dobiTi tenianoba aRwevs 90%-s, xolo minimalur sidides (67-79%) – gazafxulsa 
da Semodgomaze. 

warsulSi am zonaSi gavrcelebuli iyo polidominanturi kolxeTis tipis 
tye. mraval merqnian xesTan erTad (muxa, Zelqva, wabli, xurma, rcxila, ifani, 
lafani da sxv.) Cveulebrivi iyo mxviara buCqebi (ekalRiWi, katabarda, Rvedke-
ci) da maradmwvane qvetye (bza, wyavi, deka). amJamad bunebrivi mcenareuloba 
ZiriTadad darRveulia gaCexvis da intensiuri Zovebis Sedegad. yofili tyis 
masivebis farTobebi aTvisebulia sasoflo-sameurneo kulturebis qveS: Cai, 
citrusebi, Tambaqo, simindi. kolxeTis tye SemorCenilia fragmentuli nakve-
Tebis saxiT.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procese-
bi.

yviTelmiwa-eweri niadagis profils aqvs Semdegi Seneba:
A – humusovani horizonti saerTo simZlavre 5-10sm, muqi-ruxi, aram-

yar-wvril-kaklovani, Tixnari, fesvebis didi raodenoba, gadasvla TandaTa-
nobiTi;

A1A2 – humusovan-iluviuri, simZlavriT 5-15sm, Calisfer-moruxo, Tixnari, 
aramyar-wvril-koStovani, fxvieri, forovani, gadasvla TandaTanobiTi;

A2 – eluviuri horizonti simZlavriT 5-10sm, moTeTro-yviTeli, Tixnari, 
aramyar-koStovani, fxvieri, forovani, gvxvdeba wvrili konkreciebi, gadasvla 
– naTeli;

B – iluviuri horizonti simZlavriT 20-30sm, moyviTalo-Jangisferi, Tixiani, 
momkvrivo, koStovan-beltovani, gvxvdeba konkreciebi, gadasvla TandaTanobiTi;

BC – gardamavali horizonti simZlavriT 20-40sm, moyviTalo, xSirad araerT-
gvarovani, Tixnari an Tixiani, mkvrivi, beltovani.

amrigad, yviTelmiwa-eweri niadagi xasiaTdeba mkveTrad diferencirebuli 
profiliT. zeda eluviuri horizontebi moTeTro-yviTelia, cudad gastruq-
turebuli. iluviuri horizontebi moyviTalo-Jangisferia, momkvrivo, ufro 
mZime da ukeT gastruqturebuli.

yviTelmiwa-eweri niadagi xasiaTdeba mJave reaqciiT, pH maCvenebeli Ziri-
Tadad meryeobs 4,5-6,0 farglebSi. yvelaze maRali mJavianobiT gamoirCeva 
eluviuri horizontebi. siRrmiT aRiniSneba mJavianobis Semcirebis tendencia. 
humusis Semcveloba mcire an saSualoa. humusovan horizontSi humusis Semc-
veloba 2,5-5,5%-mde meryeobs. niadagebi Rrmad humusirebulia – yvelaze qveda 
BC horizontSi misi Semcveloba Seadgens 0,5-0,9%-s. humusis tipi fulvaturia. 
C

h
:C

f
 0,3-0,9 farglebSi meryeobs. niadagebi miekuTvneba Tixnarebsa da Tixebs. 

Cveulebriv, eluviuri horizontebi gaRaribebulia wvrili fraqciebiT.
mTliani qimiuri analizis mixedviT, ZiriTadi Jangeulebi araTanabari ga-

nawilebiT xasiaTdeba. eluviur horizontSi aRiniSneba kaJmiwis dagroveba da 
erTnaxevari Jangeulebis raodenobis Semcireba. siRrmiT, iluviur horizint-
Si, piriqiT, kaJmiwis Semcveloba izrdeba, xolo erTnaxevari Jangeulebisa  
mcirdeba.
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leqis fraqciis mTliani qimiuri analizis mixedviT niadagSi mkveTradaa Sem-
cirebuli kaJmiwis da gadidebulia erTnaxevari Jangeulebis Semcveloba. amasTan, 
rkinis oqsidi vertikalur profilSi Tanabradaa ganawilebuli – siRrmiT misi 
raodenoba izrdeba, leqis fraqciaSi Si02 : R203 Sefardeba, rogorc wesi, 2,5-ze 
naklebia, rac niadagis alitur gamofitvaze miuTiTebs. am niadagis erT-erTi da-
maxasiaTebeli niSania ortSteiniani horizontis arseboba, romelic ganapirobebs 
niadagis mTel rig uaryofiT Tvisebebs. mis warmoqmnaSi monawileobs ara marto 
zeda horizontebidan gamorecxili erTnaxevari Jangeulebi, aramed rkiniT gam-
didrebuli infiltraciuli wyali, romelic moJonavs ufro maRali mdebareobis 
zonidan. infiltraciul wyalSi arsebuli rkinis naerTebis xarjze iluviuri 
fena mdidrdeba rkiniT da  yalibdeba mZlavri ortSteinis horizonti.

am niadagis leqis fraqciaSi Warbobs kaoliniti, qloriti, haluaziti da 
wvrildispersuli kvarci.

yviTelmiwa-ewer niadagSi arasilikaturi rkinis Semcveloba Warbobs sili-
katurs. rkinis calkeuli formebis ganawileba ori maqsimumiT xasiTdeba – 
zeda da yvelaze qveda fenebSi.

amrigad, yviTelmiwa-eweri niadagi xasiaTdeba mJave reaqciiT (eluviuri hori-
zontebSi yvelaze maRali maCveneblebiT), humusis mcire an saSualo SemcvelobiT, 
humusis fulvaturi tipiT, STanTqmis dabali tevadobiT, eluviuri horizonte-
bis gaRaribebiT wvrili fraqciebiT, ZiriTadi Jangeulebis eluviur-iluviuri 
ganawilebiT, alituri gamofitviT, arasilikaturi rkinis siWarbiT.

yviTelmiwa-eweri niadagi gansxvavdeba yviTelmiwisagan da wiTelmiwisgan mk-
veTrad diferencirebuli profiliT, rkinis konkreciebis gadidebuli Semc-
velobiT da xSir SemTxvevaSi profilis qveda nawilSi ortSteinis arsebobiT.

yviTelmiwa-eweri niadagi gansxvavdeba yviTelmiwa-ewerlebiani niadagisgan 
susti galebebiT da konkreciebis naklebi SemcvelobiT.

yviTelmiwa-eweri niadagis ZiriTadi elementaruli niadagwarmomqmneli 
procesebia: gaewereba, lesivireba, alitizacia da gamotutva.

nax. 14. yviTelmiwa-eweri niadagis ZiriTadi maCveneblebi
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klasifikacia. yviTelmiwa-eweri niadagi iyofa or qvetipad: tipur da sus-
tad aramaZRrad.

tipuri yviTelmiwa-eweri niadagi viTardeba tipis arealis yvelaze tenian 
nawilSi. morfologia da ZiriTadi Tvisebebi Seesabameba zemoT motanil tipur 
daxasiaTebas.

sustad aramaZRari yviTelmiwa-eweri niadagi ZiriTadad gvxvdeba arealis 
SedarebiT mSral nawilSi. niadagis iluviuri horizontebi gamoirCeva moya-
visfro SeferilobiT. maT gaaCniaT susti mJave reaqcia, dabali aramaZRrobis 
xarisxi (20%-ze naklebi). rodesac tenis daRmavali dineba wydeba, ramdenime 
Tvis ganmavlobaSi mkveTradaa gamoxatuli mSrali periodi.

yviTelmiwa-eweri niadagis qvetipebSi gamoyofen Semdeg gvarebs:
Cveulebrivi – viTardeba erTgvarovan Tixnar da Tixa niadagwarmomqmnel qa-

nebze da yvelaze srulad aqvT warmodgenili calkeuli qvetipebis Tvisebebi.
kontaqtur-lebiani – formirdeba araerTgvarovan (meqanikuri Sedgenilo-

biT) niadagwarmomqmnel qanebze. niadagebis profilSi mkafiod aris gamoxatu-
li galebebuli horizontebi, rac ukavSirdeba qanebis meqanikuri Sedgenilo-
bis cvlas.

qvamrgvalianebi – warmoiqmneba Tixnarebsa da Tixebze, romlebic 1 m-mde 
icvleba qvamrgvalebiT, rac gansazRvravs niadagis mraval Tvisebas.

konkreciuli – Seicavs profilis erT an ramdenime horizontSi niadagis 
saerTo masidan konkreciebis 20%-dan 50%-mde.

ortSteinuri – xasiaTdeba niadagis sxvadasxva siRrmeze ortSteinis Sris 
arsebobiT.

yviTelmiwa-eweri niadagi iyofa saxeobad Semdegi niSnebiT:
gaewerebis siRrmiT (gaewerebuli horizontis qveda sazRvari): wvril gaewe-

rebuli (25sm-mde), araRrmad gaewerebuli (25-50sm), ormag gaewerebuli (50sm 
qvemoT).

genezisi. yviTelmiwa-eweri niadagi gansxvavdeba namdvili ewerisgan niada-
gwarmoqmnis pirobebiT (subtropikuli haviT, rkiniT mdidari niadagwarmom-
qmneli qanebiT), Sedegad, am niadagebSi `namdvil“, `klasikur“ gaewereba, anu 
pirveladi da meoradi mineralebis daSla da daSlis produqtebis Catana, an 
profilidan gatana, ar xdeba. yviTelmiwa-eweri niadagis profilis diferen-
cia genezisur horizontebze  aris ara ewerwarmoqmnis procesis Sedegi, ara-
med e.w. `crugaewerebisa“, anu `lesivirebisa“ (wvrili nawilakebis gadaadgile-
ba dauSlelad) da zedapiruli galebebisa. „lesivaJis“ procesi xels uwyobs 
profilis Semdgom diferenciacias da gansazRvravs wyalgaumtari fenis war-
moqmnas. niadagisTvis damaxasiaTebelia zeda horizontis perioduli Warbad 
datenianebisa da niadagSi masTan dakavSirebuli Jangva-aRdgenis procesebis 
monacvleoba. am horizontebSi tenis siWarbis dros aRdgeniTi procesebis 
Sedegad rkinis Jangi (Fe203) gadadis qveJangSi (Fe0) da moZravi xdeba. simSralis 
dros aerobuli pirobebis gamo mimdinareobs daJangviTi procesebi da xdeba 
rkinis qveJangis mis JangSi gadasvla. aRdgeniTi rkinis naerTebi siRrmeSi ga-
danacvldeba da intensiurad grovdeba iluviur horizontSi. rkinis nawili, 
romelic zeda horizontebSi rCeba, ganicdis segregacias da xels uwyobs maT 
gauferulebas.

uaxlesi gamokvlevebiT dasturdeba, rom yviTelmiwa-ewer niadags axasia-
Tebs `namdvili“ gaewerebas.
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agronomiuli Tvisebebi. yviTelmiwa-eweri niadagi xasiaTdeba sakmaod da-
bali bunebrivi nayofierebiT da araxelsayreli fizikuri TvisebebiT. niada-
gis erT-erTi ZiriTadi uaryofiTi maCvenebelia ortSteinis horizontis ar-
seboba, romelic wyalgaumtarobis gamo xels uwyobs niadagebis daWaobebas. 
niadagis gakulturebis mizniT mimarTaven sxvadasxva xerxs. erT-erTia Rrmad 
dasamuSavebeli saplantaJo guTniT ortSteinis darRveva-gafxviereba. xSirad 
plantaJirebul farTobebze keTdeba wyalsawreti arxebi, romlebic xels uw-
yobs niadagis dawretas zedmeti wylisgan da optimaluri wylis reJimis Seqm-
nas. yviTelmiwa-ewer niadagSi azotis da fosforis moZravi formebi mcire an 
saSualo raodenobiTaa. amasTan, azotis Semcveloba ar aRemateba 7-10mg/100g 
niadagze, xolo fosforis – 2-5mg/100g niadagze. gacvliTi kaliumis Semcve-
loba mcirea, saSualo an bevria da meryeobs 10-45mg/100g farglebSi. aluminis 
da rkinis sxvadasxva formis gadidebuli Semcveloba amuxruWebs zrdas da 
amcirebs sasuqebis gamoyenebis efeqturobas. Caisa da sxva kulturebis maRali 
da stabiluri mosavlis misaRebad saWiroa mineraluri da organuli sasuqe-
bis gamoyeneba. sasuqebis dozebis, Setanis wesebisa da vadebis mkacri dacviT 
aRweven sasurvel Sedegs da iReben maRal mosavals. farTod iyeneben qimiur 
melioraciasac – mokirianebas. am gziT xdeba niadagis Zlier mJave reaqciis 
ganeitraleba da fizikuri Tvisebebis gaumjobeseba. mokirianeba dasaSvebia 
simindis da sxva marcvlovani kulturebis nakveTebze; Cais qveS is miuRebelia 
Cais buCqis kalcifoburi bunebis gamo. nayofierebis gadidebis saukeTeso Se-
degs, garda mokirianebisa, iZleva organuli sasuqebis, fosforitis fqvilis 
da agreTve azotiani sasuqebis Setana.

am niadagze muxnarebis saerTo biomasa Seadgens 1500-2500c/ha: aqedan, mi-
wiszeda nawilze modis 1300-2300, xolo miwisqvedaze – 150-340c.

yviTelmiwa-eweri niadagi met-naklebad gaWuWyianebulia mZime liTonebiT – 
manganumiT, tyviiT, TuTiiT, spilenZiT da nikeliT. amis wyaroa mrewveloba, 
avtotransporti da sasuqebis araswori gamoyeneba.

16.2.5. yviTelmiwa-ewerlebiani niadagi

zogadi daxasiaTeba. yviTelmiwa-ewerlebiani niadagi xasiaTdeba mkveTrad 
diferencirebuli profilis Semdegi SenebiT: A-A1A2-B1-B2-BC-CDg-G an A1A2-A2-
A2B-BCg. ganviTarebis pirobebiT yviTelmiwa-ewerlebiani niadagi metad axlo-
saa yviTelmiwa-ewer niadagTan, magram gansxvavdeba gruntis da zedapiruli 
Camonadeni wylebiT meti datenianebiT. yviTelmiwa-ewerlebiani niadagis saer-
To farTobi Seadgens qveynis mTeli teritoriis 0,7%-s (14 200ha). yviTelmi-
wa-ewerlebiani niadagi esazRvreba, erTi mxriv, yviTelmiwas da kordian-karbo-
natul niadags da, meore mxvriv, yviTelmiwa-ewer da Waobian niadags.

Seswavlis istoria. am niadagis Seswavlis istoria igivea, rac yviTelmi-
wa-eweri niadagis. a. mowerelias (1974) miaCnia, rom kolxeTis dablobis piro-
bebSi yviTelmiwa-ewerlebiani niadagi iyofa or qvetipad: 1) mdinareTa Taname-
drove terasebze ganviTarebul da 2) Zvel terasebze ganviTarebul yviTel-
miwa-ewerlebian niadagad. mdinareTa Tanamedrove terasebze ganviTarebuli 
yviTelmiwa-ewerlebiani niadagi gamoirCeva kargad gamoxatuli galebebis niS-
nebis mqone humusovani horizontiT. siRrmiT galebeba imatebs da 50-60sm-is 
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qvemoT xSirad aRiniSneba galebebuli horizonti. mTel profilSi aRiniSneba 
konkreciebi. Zvel terasebze formirebuli yviTelmiwa-ewerlebiani niadagis 
profili kargad aris diferencirebuli genezisur horizontebze; humusovani 
horizonti mcire simZlavrisaa. galebeba aRiniSneba zedapiridanve da siRrmiT 
TandaTan matulobs. konkreciebi mTel profilSia. ortSteinis fena aris kar-
gad gamoxatuli.

ekologia. yviTelmiwa-ewerlebiani niadagi gavrcelebulia imave arealSi, 
sadac yviTelmiwa-eweri niadagi, magram ikavebs reliefis ufro Cadablebul 
adgilebs.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi.

yviTelmiwa-ewerlebian niadags aqvs profilis Semdegi Seneba:
A – humusovano horizonti saerTo simZlavriT 5-10sm, muqi-ruxi, 

wvril-kaklovani, fesvebi didi raodenobiT, Tixnari, galebebis niSnebi, gadas-
vla TandaTanobiTi;

A1A2 – humus-eluviuri, simZlavriT 5-20sm, Calisfer-moruxo, Tixnari, 
wvril-kaklovani, fesvebi naklebad, fxvieri, galebebis niSnebiT, forovani, 
gadasvla – naTeli;

B – iluviuri horizonti simZlavriT 30-60sm, moyviTalo-Jangisferi, gale-
bebis niSnebiT, Tixiani, momkvrivo, koStovan-beltovani, gvxdeba konkreciebi, 
gadasvla TandaTanobiTi; 

BC – gardamavali, simZlavriT 10-30sm, moyviTalo, xSirad araerTgvarovani, 
Tixiani, mkvrivi, beltovani, galebebis niSnebiT, gadasvla TandaTanobiTi; 

CDg – gardamavali, yviTel-molurjo, ustruqturo, galebebis niSnebiT;
G – galebebuli horizonti, ustruqturo, blanti.
amrigad, yviTelmiwa-ewerlebiani niadagi xasiaTdeba mkveTrad diferenci-

rebuli profiliT, intensiuri galebebiT, konkreciebiT mTels profilSi, 
xSirad kargad gamoxatuli ortSteinis fenis arsebobiT.

 yviTelmiwa-ewerlebiani niadagi xasiaTdeba mJave, neitraluri an susti 
tute reaqciiT, humusis zomieri SemcvelobiT da Rrma humusirebiT, humusis 
fulvaturi tipiT. niadagi fuZeebiT maZRari an aramaZRaria. niadagis reaq-
cia da, Sesabamisad, maZRroba an aramaZRroba dakavSirebulia gruntis wyle-
bis qimizmTan. meqanikuri Semadgenlobis mixedviT miekuTvneba Tixnarebs da 
Tixebs. humusovani da eluviuri horizontebi gaRaribebulia wvrili fraq-
ciiT. mTliani qimiuri analizis mixedviT, ZiriTadi Jangeulebi xasiaTdeba 
eluviur-iluviuri diferenciaciiT. silikaturi rkinis Semcveloba Warbobs 
arasilikaturi rkinis raodenobas.

yviTelmiwa-ewerlebiani niadagis ZiriTadi elementaruli niadagwarmomqm-
neli procesebia: galebeba, gaewereba, lesivireba, alitizacia da gamotutva.

yviTelmiwa-ewerlebiani niadagi gansxvavdeba yviTelmiwa-eweri niadagisgan 
intensiuri galebebiT da mTels profilSi konkreciebis intensiuri Semcve-
lobiT.
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nax. 15. yviTelmiwa-ewerlebiani niadagis ZiriTadi maCveneblebi

klasifikacia. yviTelmiwa-ewerlebiani niadagi iyofa sam qvetipad: zedapi-
rulad-lebnari, lebnari da lebiani.

zedapirulad-lebnari yviTelmiwa-ewerlebiani niadagi formirdeba Warbte-
niani zedapiruli datenianebis zegavleniT da aqvs mkafiod gamoxatuli ga-
lebeba profilis zeda nawilSi (gansakuTrebiT eluviuri horizontis qveda 
da iluviuri horizontis zeda nawilSi). niadagis gavrceleba SezRudulia da 
gvxvdeba ferdobebis gavakebul nawilebSi.

lebnari yviTelmiwa-ewerlebiani niadagi sakmaod farTodaa gavrcelebuli 
da viTardeba Warbteniani gruntis datenianebis pirobebSi. galebeba aRiniS-
neba iluviuri horizontis qveda nawilSi da niadagwarmomqmnel qanSi. niadagi 
xSirad xasiaTdeba rkinis akumulaciiT.

lebiani yviTelmiwa-ewerlebiani niadagi gansxvavdeba lebnari niadagisgan 
ufro intensiuri galebebiT, rkinis konkreciebis gadidebuli SemcvelobiT da 
xSirad ortSteinis arsebobiT.

yviTelmiwa-ewerlebiani niadagis qvetipebSi gamoiyofa Semdegi gvarebi.
Cveulebrivi – viTardebian ukarbonato wvrilmiwa qanebze da yvelaze sru-

lad aqvT warmodgenili calkeuli qvetipebis Tvisebebi.
narCen-karbonatuli – formirdebian karbonatebiT mdidar qanebze.
qvamrgvaliani – warmoiqmnebian Tixnarebsa da Tixebze, romlebic 1 m-mde ic-

vlebian qvamrgvalebiT, rac gansazRvravs niadagis mraval Tvisebas.
konkreciuli – Seicavs profilis erT an ramdenime horizontSi niadagis 

saerTo masidan konkreciebis 20-dan 50%-mde.
ortSteinuri – xasiaTdeba niadagis sxvadasxva siRrmeze ortSteinis Sris 

arsebobiT.
yviTelmiwa-ewerlebiani niadagi iyofa saxeobad Semdegi niSnebiT: gaewere-

bis siRrmiT (gaewerebuli horizontis qveda sazRvari 10sm-mdea), wvril gaewe-
rebuli (25sm-mde), araRrmad gaewerebuli (25-50sm), Rrmad gaewerebuli (50sm-is 
qvemoT).
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genezisi. yviTelmiwa-ewerlebiani niadagis formireba xdeba niadagwarmo-
qmnis ori ZiriTadi procesis erToblivi mimdinareobiT. esaa daWaobebisa 
da gaewerebis procesebi. daWaobebis procesis Sedegad formirdeba miwale-
biani horizonti, xolo gaewerebis – gaewerebuli da ortSteiniani horizon-
tebi. yviTelmiwa-ewerlebiani niadagisTvis damaxasiaTebelia Taviseburi hi-
drologiuri reJimi – naleqebian periodSi gruntis wylis done maRla iwevs, 
niadagis forebi wyliT ivseba. anaerobiozis Sedegad niadagSi mimdinareobs 
aRdgeniTi procesebi, rac ganapirobebs miwalebiani horizontis Camoyalibe-
bas. Warbtenian periodSi wylis Warbi reJimi xSirad niadagis zedapiridanvea, 
Sedegad, galebebac xSirad aqedanve iwyeba. gvalvian periodSi gruntis wylis 
done dabla iwevs da niadagis zeda horizontSi anaerobul procesebs cvlis 
aerobul-daJangviTi procesebi. aRniSnuli niadagwarmomqmneli procesebidan 
gamomdinare, niadagebSi yalibdeba sxvadasxva simZlavris gaewerebuli da mi-
walebiani horizonti.

agronomiuli Tvisebebi. yviTelmiwa-ewerlebiani niadagis aTviseba daka-
vSirebulia mTel rig siZneleebTan, romelTagan umTavresia Warbtenianoba. 
misi gamoyeneba mravalwliani kulturebis qveS winaswari melioraciis gareSe, 
xSirad SeuZlebelia. niadagze, ZiriTadad, iTeseba simindi da sxva erTwlia-
ni kulturebi. istoriulad iyenebdnen naxevrad sferul kvlebs, romelTa 
konkretuli parametrebi icvleba adgilmdebareobisa da kulturebis gaTva-
liswinebiT. niadagi saWiroebs wyaldamwreti sadrenaJo qselis mowyobas. nia-
dagi ortSteiniani gamkvrivebuli feniT Rrmad unda damuSavdes saplantaJo 
guTniT. niadagi saWiroebs mineraluri da organuli sasuqebis gamoyenebas. 
metad perspeqtiulia sasideracio kulturebis Tesva, romelTa mwvaned Caxvna 
zrdis niadagis organul masas da xels uwyobs misi fizikuri Tvisebebis gaum-
jobesebas.

16.2.6. yviTel-yomrali niadagi

zogadi daxasiaTeba. yviTel-yomrali niadagi xasiaTdeba kargad gamoxatu-
li humusovani da yviTel-yomrali iluviuri horizontiT. niadagur profils 
Cveulebriv Semdegi Seneba aqvs: A-AB-B1-B2-C1-C2 an A-B1-B2-C1-C2 an A-AB-B-B1B2-BC. 
ZiriTadi diagnostikuri maCveneblebia kargad gamoxatuli humusovani da yvi-
Tel-yomrali horizonti B, alituri gamofitva da rkiniT gamdidreba.

yviTel-yomrali niadagis saerTo farTobi saqarTveloSi Seadgens 1,5%-s 
(106 000ha-s). yviTel-yomrali niadagi gavrcelebulia dasavleT saqarTveloSi 
subtropikuli sartylis yviTelmiwa, wiTelmiwa da yomral niadags Soris (zR-
vis donidan 400-500 m-dan 800-1000 m-mde). esazRvreba, erTi mxriv, wiTelmiwas, 
yviTelmiwas, yviTelmiwa-ewers da, meore mxriv, yomrals.

Seswavlis istoria. jer kidev g. tarasaSvili (1938) aRniSnavda dasavleT 
saqarTvelos tyis niadagebis Taviseburebas, romelic gamoixateboda gadide-
bul mJavianobaSi, fuZeebiT Zlier aramaZRrobasa da zogierT sxva TvisebaSi. 
m. sabaSvils (1948) miaCnda, rom dasavleT saqarTvelos zogierTi tyis niada-
gi gamoirCeva Zlieri aramaZRrobiT (yomral niadagTan SedarebiT), yvelaze 
mJave reaqciiT da miakuTvnebda wiTeli feris yomrals, rogorc gardamavals 
yomralidan wiTelmiwisken.
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1963 wels baTumis midamoebSi mTa mtiralas ferdobebze savele eqskursiis 
dros (romelSic monawileobda avtori – Tengiz uruSaZe), i. gerasimovma am 
niadags uwoda yviTel-yomrali, raTa eCvenebina gardamavali xasiaTi zomierad 
Tbili sartylis yomralidan teniani subtropikebis niadagisken. saqarTvelo-
Si yviTel-yomrali niadagis SesaZlebeli arsebobis Sesaxeb mosazreba gamoTq-
va agreTve s. zonma (1966).

niadagwarmomqmneli faqtorebis, Semadgenlobis ZiriTadi maCvemeblebis da 
maT CamoyalibebaSi monawile procesebis Seswavlis safuZvelze T. uruSaZem 
(1967) pirvelma daasabuTa yviTel-yomrali niadagis calke genezisur tipad 
gamoyofis aucilebloba. qarTveli mecnieris es gamokvleva iaponelma mec-
nierebma safuZvlad daudes TavianT kvlevas. iCiro kanom (1970) da sutcuki 
nagacukim (1971) T. uruSaZis mier saqarTvelos yviTel-yomrali niadagisTvis 
dadgenili niadagwarmomqmneli faqtorebis, diagnostikuri niSnebisa da sxva 
maCveneblebis etalonirebiT, iaponiaSi damoukidebel niadagur tipad gamoy-
ves yviTel-yomrali niadagebi. T. uruSaZis masalebi yviTel-yomrali niada-
gis Sesaxeb Sevida mTel rig saxelmZRvaneloebSi, maT Soris poloneTSi z. 
prusinkeviCis (1982) da ruseTSi g. dobrovolskis, i. urusevskaias (1984, 2004) 
avtorobiT. es masalebi srulad aisaxa monografiaSi `saqarTvelos niadagebi“ 
(1983), agreTve saqarTvelos uaxles niadagur rukaze masStabiT 1:500 000, ro-
melic Sedgenil iqna T. uruSaZis redaqtorobiT.

ekologia. dedaqanebi warmodgenilia Sua iurul porfirituli wyebis da 
amonaRvari neoefuziebis (andeziti, andezito-bazalti) Zveli, denudaciuri 
qerqiT da maTi derivatebiT.

klimati subtropikul-humiduria. zamTari Tbilia (ianvris saSualo tempe-
raturaa 0,7-3,20C). zafxuli – Tbilia, cxeli ar aris (ivlisis saSualo tempera-
turaa 18,80C-dan 21,80C-mde). savegetacio periodis xangrZlivoba eqvsi-Svidi Tvea. 
naleqebis saSualo wliuri raodenoba sakmaod didia – 1040mm-dan 2100mm-mdea. 
Tbil periodze modis naleqebis naxevarze meti. aqtiur temperaturaTa jami 
meryeobs 3500-45000C-s Soris. datenianebis wliuri koeficienti erTze metia. 
reliefi eroziul-denudaciuri tipisaa.

ZiriTadi mcenareuloba warmodgenilia wablis tyeebiT, romlebSic mina-
revis saxiT gvxvdeba kavkasiuri rcxila, hartvisis muxa, aRmosavleTis ne-
kerCxali da sxv. am tyeebis ganmasxvavebeli niSania maradmwvane qvetyis (wyavi, 
kavkasiuri deka, kavkasiuri mocvi da sxv.) farTo gavrceleba.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi.

yviTel-yomrali niadagis profils aqvs Seneba:
A – humusovani horizonti saerTo simZlavriT 15-20sm, ruxi-yomrali, marc-

vlovani, Tixnari, fesvebis didi raodenobiT, gadasvla TandaTanobiTi;
AB – gardamavali horizonti saerTo simZlavriT 10-15sm, yomrali, marc-

vlovan wvril-kaklovani, Tixnari, fesvebi naklebi raodenobiT, gadasvla – 
naTeli; 

B – iluviuri horizonti saerTo simZlavriT 30-40sm, yviTel-yomrali, koS-
tovan-dakuTxuli, Tixnari, momkvrivo, gvxvdeba fesvebi da qanis namtvrevebi, 
gadasvla TandaTanobiTi; 

C – yviTel-yomrali, mkvrivi, aramyar-koStovan-dakuTxuli, Tixnari, qanis 
namtvrevebis didi raodenobiT. 
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amrigad, yviTel-yomrali niadagi xasiaTdeba mkvdari safaris uqonlobiT 
Camonacvenis uaRresad swrafad gaxrwnis gamo, marcvlovani struqturis kar-
gad gamoxatuli mZlavri humusovani horizontiT, koStovan-dakuTxuli stru-
qturis yviTel-yomrali iluviuri horizontis arsebobiT da leqis migraciis 
niSnebis uqonlobiT.

yviTel-yomrali niadagi xasiaTdeba mJave reaqciiT. pH maCvenebeli saSua-
lod 5,0-5,5 farglebSi meryeobs. yvelaze maRali mJavianobiT gamoirCevian hu-
musovani horizontebi. siRrmiT aRiniSneba mJavianobis Semcirebis tendencia. 
es niadagi humuss didi raodenobiT Seicavs da mis ganawilebas ara aqvs tyis 
niadagebisTvis damaxasiaTebeli kanonzomiereba. humusis Semcveloba metad 
nela, TandaTanobiT mcirdeba da profilis did nawilSi vrceldeba – erTi me-
tris siRrmeze misi raodenoba xSirad 1%-ze metia. niadagi fuZeebiT aramaZRa-
ria. STanTqmuli wyalbadi sakmaod didi raodenobiT aris da zog SemTxvevaSi 
mas STanTqmis tevadobis naxevarze meti uWiravs. aramaZRrobis xarisxi mkve-
Trad izrdeba feralituri procesebis gaZlierebasTan erTad. yviTel-yomra-
li niadagi Raribia kalciumiT da magniumiT. maTi raodenoba dakavSirebulia, 
erTi mxriv, eluviaciis procesebTan, meore mxriv, niadagwarmomqmneli qanis 
liTologiur da petrografiul SedgenilobasTan.

meqanikuri SemadgenlobiT yviTel-yomrali niadagi mZime Tixnarebs mieku-
Tvneba. niadags umniSvnelod an srulebiT ar axasiaTebs mikronuli fraqci-
is gadaadgileba profilSi. leqis fraqciaSi SiO2 : R2O3 Sefardebis mixedviT, 
niadagis mineraluri nawili xasiaTdeba feralituri gamofitviT, radgan es 
Sefardeba 2,5-ze naklebia.

yviTel-yomrali niadagis Tixamineralebi warmodgenilia qlorit-monTmo-
rilonitis mouwesrigebeli SereulSriani warmonaqmniT. didi raodenobiT 
gvxdeba kaoliniti. qloritebi saSualo raodenobiTaa. SedarebiT mcire rao-
denobiT aRiniSneba monTmoriloniti da qarsebi. Tixamineralebis aseTi Tana-
fardoba ganapirobebs am niadagSi K2O mcire raodenobiT Semcvelobas (ro-
gorc wesi, igi 1%-s ar aRemateba).

yviTel-yomrali niadagi yomralTan SedarebiT ufro mdidaria rkinis naer-
TebiT (arasilikaturi formebis). maTi dagroveba iluviur horizontSi unda 
aixsnas intensiuri CarecxviT.

amrigad, yviTel-yomrali niadagi xasiaTdeba leqis fraqciis umniSvnelo 
gadaadgilebiT, mJave reaqciiT, romelic xels uwyobs rkinis mobilizacias da 
metalo-organuli kompleqsebis warmoqmnas, feralituri gamofitviT, humuso-
vani nivTierebebis garkveuli ZvradobiT, e.i. siRrmiT fulvomJaveebis SesamC-
nevi gadidebiT, arasilikaturi rkinis gadidebuli SemcvelobiT.

yviTel-yomrali niadagis ZiriTadi elementaruli niadagwarmomqmneli pro-
cesebia: feralitizacia, humuswarmoqmna, gamotutva.

yviTel-yomrali niadagi gansxvavdeba yomralisgan, romelic formirdeba 
ufro gril pirobebSi, moyviTalo da zogjer mowiTalo SeferilobiT, mkv-
dari safaris uqonlobiT, uaresi da naklebad myari gastruqturebiT, ufro 
Rrma gamofitviT – feralituri, ufro mJave reaqciiT, meti humusianobiT da 
humusirebiT, naklebi STanTqmis tevadobiT, rkinis sxvadasxva formis meti 
SemcvelobiT.

yviTel-yomrali niadagi gansxvavdeba yviTelmiwisgan da wiTelmiwisgan, ro-
melic viTardeba ufro Tbil pirobebSi, sustad gamoxatuli moyviTalo da 
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mowiTalo SeferilobiT, mZlavri humusovani horizontiT, ukeTesi struqtu-
riT, naklebi gamofitviT, meti gacvliTi unarianobiT.

nax. 16. yviTel-yomrali niadagis ZiriTadi maCveneblebi

klasifikacia. yviTel-yomrali niadagi iyofa or qvetipad: tipuri da gaewe-
rebuli.

tipuri yviTel-yomrali niadagis Tvisebebi Seesabameba tipisTvis damaxasia-
Tebel niSnebs.

gaewerebuli yviTel-yomrali niadagi xasiaTdeba zeda gauferulebuli fe-
niT, romelsac aqvs moruxo-Calisferi Seferva da struqturaSi Sreobriobis 
elementebi. meqanikur da mTlian SemadgenlobaSi mJRavndeba zeda horizonte-
bis gaRaribeba leqis nawilakebiT, agreTve aluminiT da rkiniT.

yviTel-yomrali niadagis qvetipebSi gamoyofen gvarebs:
Cveulebrivi – viTardeba mZlavr deluvionsa da eluvionze. maT yvelaze 

srulad aqvT warmodgenili calkeuli qvetipebis Tvisebebi.
arasrulganviTarebuli – formirdeba SedarebiT mcire simZlavris myari qa-

nebis eluvionze, amitom, xSirad Seicavs xirxats mTels profilSi.
yviTel-yomrali niadagi iyofa saxeobad Semdegi niSnebiT:
humusovani horizontis simZlavriT – Rrmad humusirebuli (>30sm), araRr-

mad humusirebuli (20-dan 30-mde) da wvril humusirebuli – (<20sm).
erodirebis mixedviT – sustad gadarecxili (humusovani an saxnavi horizon-

ti nawilobriv gadarecxili), saSualod gadarecxili (humusovani an saxnavi 
horizonti mTlianad gadarecxili) da Zlier gadarecxili (horizonti B nawi-
lobriv gadarecxili).

genezisi. yviTel-yomrali niadagis warmoqmna mimdinareobs, erTi mxriv, 
yomralwarmoqmnis, meore mxriv, yviTelmiwawarmoqmnis procesebis erTobli-
vi moqmedebiT. Sesabamisad, bevri aqvs saerTo rogorc yomralTan, ise yvi-
TelmiwasTan. amgvari niadagwarmomqmneli  procesebi iwvevs sruliad axali 
Tvisebebis ganviTarebas da gansazRvravs warmoqmnili niadagis damoukidebel 
xasiaTs.
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nacris elementebiT mdidari organuli naSTebi, tenianobisa da temperatu-
ris xelsayreli pirobebis gamo, swrafad ganicdian daSla-gardaqmnas. warmoqm-
nili produqtebi intensiurad axdenen zegavlenas niadagwarmoqmnis processa 
da TviT niadagis profilis formirebaze. yviTel-yomrali niadagis warmoqmnis 
procesSi gansakuTrebuli mniSvneloba aqvs nivTierebaTa biologiuri brunvis 
intensiur xasiaTs. nivTierebaTa biologiuri brunvisa da, saerTod, biologiu-
ri aqtivobis maRali done zRudavs yviTel-yomral niadagSi gaewerebis process.

yviTel-yomrali niadagis warmoqmnis procesSi, mcenareul safarTan erTad, 
gansakuTrebul rols asrulebs hidroTermuli pirobebi. pirveladi minera-
lebis intensiuri daSla da meoradi mineralebis warmoqmna ganapirobebs am 
niadagSi erTnaxevari Jangeulebis dagrovebas. SedarebiT mdidaria sxvadasxva 
formis naerTebiT. amis gamo, gamofitvis mimarTuleba am niadagebSi ferali-
turi xasiaTisaa.

 agronomiuli Tvisebebi. yviTel-yomrali niadagi, humusis didi raodeno-
biT Semcvelobis gamo, mdidaria azotiT, naklebad uzrunvelyofilia fos-
foriT da, gansakuTrebiT, kaliumiT. kargi fizikuri Tvisebebis gamo niadags 
gaaCnia maRali wyalgamtarobis unari. amas gansakuTrebuli mniSvneloba aqvs 
eroziuli procesebis Seneleba-SezRudvis TvalsazrisiT. niadagis umetesi 
nawili tyiT aris dafaruli, romlis eqspluatacia gansakuTrebuli sifrTxi-
liT unda warmoebdes, radgan sixSiris daweva xels uwyobs maradmwvane qvetyis 
intensiur zrdas, rac axSobs bunebriv ganaxlebas. darCenili SedarebiT mcire 
farTobebi aTvisebulia mravalwliani kulturebiT da venaxiT, xexiliTa da 
sxva. mohyavT Tambaqoc.

16.2.7. yomrali niadagi 

zogadi daxasiaTeba. yomrali niadagebi xasiaTdeba aradiferencirebuli 
profiliT, Tumca, zogjer, profilis Sua nawilis gaTixebis Sedegad, vxvde-
biT teqsturul daferenciacias. Sedegad, SeiZleba aRiniSnos zedapiruli ga-
lebeba. niadagur profils Semdegi agebuleba aqvs: A0 - A - Bm - C. ZiriTadi diag-
nostikuri maCvenebelia metamorfuli, gaTixebuli Bm horizontis arseboba. 

saqarTveloSi yomrali niadagi metad gavrcelebulia. gavrcelebis saerTo 
farTobi Seadgens 1 329 000ha, rac mTeli teritoriis 18,1%-s udris.

yomrali niadagebi gavrcelebulia rogorc aRmosavleT da dasavleT, ise 
samxreT saqarTvelos did nawilSi. dasavleT saqarTveloSi moqceulia zRvis 
donidan 800 (900) – 1800 (2000) m-is, xolo aRmosavleT saqarTveloSi 900 (1000) 
– 1900 (2000) m-is simaRlis farglebSi.

dasavleT saqarTveloSi yomrali niadagi esazRvreba yviTel-yomral da 
mTa-tye-mdelos, xolo aRmosavleT saqarTveloSi – yavisfer da mTa-tye-mde-
los niadags.

Seswavlis istoria. pirvelad yomrali niadagi damoukidebel tipad gamo-
yo e. ramanma germaniaSi 1905 wels. misi azriT, yomrali niadagi ar Seicavs 
karbonatebsa da sulfatebs, xasiaTdeba Tixis, rkinis hidroJangisa da rkinis 
silikaturi naerTebis SemcvelobiT. am niadagis feri (yviTeli an intensiuri 
yomrali) damokidebulia rkinis hidroJangebis Semcvelobaze. masSi aRiniSneba 
kalciumiT mdidari marilebis sakmao raodenoba.
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yomrali niadagis aseTi zogadi daxasiaTeba arTulebda calke niadagur 
tipad aRiarebas. 

1909 wels e. ramanis ideas yomrali niadagis calke tipad gamoyofis Sesaxeb 
rumineTSi mxari dauWira im dros erT-erTma aRiarebulma mecnierma g. mur-
goCma, romelmac axali saxelwodeba SemoiRo – tyis yomrali niadagi.

Tumca, es niadagi oficialurad mxolod 1930 wels aRiares niadagmcodneTa 
me-11 saerTaSoriso kongresze.

saqarTveloSi yomrali niadagi pirvelad Seiswavla b. prasolovma 1933 
wels. pirvel xanebSi am niadagis Seswavla xasiaTdeboda uzustobiTa da Sec-
domebiT. yomral niadags akuTvnebdnen ara marto mTa-tyis, aramed saerTod 
tyisa da natyevaris niadagsac.

pirvel mkvlevarTa momdevno gamokvlevebma sicxade Seitanes yomrali nia-
dagis genezisis, geografiisa da klasifikaciis sakiTxebSi (g. tarasaSvili, 
1939, 1956; gulisaSvili, 1942; sabaSvili, 1948; nakaSiZe, 1949; talaxaZe, 1959; 
n.tarasaSvili, 1965 da sxv.). gansakuTrebiT dawvrilebiT da safuZvlianad 
Seiswavla es niadagi T. uruSaZem (1987), romelmac qarTvel mecnierTagan pir-
velma gamoiyena kvlevis axali meTodebi (mikromorfologia, rentgenostru-
qturuli, rkinis sxvadasxva formebis gansazRvra da sxv.) da mogvca sakmaod 
sruli daxasiaTeba. saqarTvelos yomrali niadagis magaliTze, s. zonTan er-
Tad, T. uruSaZem (1974) Camoayaliba mTian pirobebSi niadagis formirebis da 
biocenozTa urTierTqmedebis TaviseburebaTa specifika.

ekologia. yomrali niadagis zonaSi denudaciis movlenebi aRiniSneba ro-
gorc vertikaluri, ise horizontaluri mimarTulebiT. reliefis formireba, 
ZiriTadad, wylovani denudaciis movlenebiTaa gamowveuli. am zonaSi erozi-
isa da denudaciis procesebis Sedegad, alag-alag peneplenirebis movlenebic 
gvxvdeba. yomrali niadagi ZiriTadad ferdobebzea ganviTarebuli, rac ganapi-
robebs aucilebel Tavisufal Sidaniadagur drenaJs.

dasavleT saqarTvelos geologiur SenebaSi wamyvani roli ekuTvnis mesa-
meul da mesameulis Semdgom qviSnarebsa da Tixa-fiqlebs, mergelebs, konglo-
meratebs da sxv. mTavari kavkasionis mTebis Sua zonaSi sakmaod did adgils 
ikavebs carcis da iuris kirqvebi. aq isini calke karstul-kirqveul olqs 
qmnis. teritoriis danarCen nawilSi Warbobs sxvadasxva kristaluri da da-
naleqi qani – granitebi, gneisebi, paleozouri fiqlebi, iurili da mesameuli 
qviSnarebi, fiqlebi da sxv. afxazeTis, svaneTis da zemo imereTis mTa-tyis 
zonis zeda nawils ikavebs granitebi da gneisebi. mcire kavkasionis dasavleT 
nawilis mTa-tyis zonaSi did adgils ikavebs amonTxeuli qanebi da mesameuli 
qviSnarebi, mergelebi, Tixa-fiqlebi da sxva qanebi.

aRmosavleT saqarTvelos mTa-tyis zonis farglebSi qedebis geologiur 
SenebaSi ZiriTadad monawileobs iuruli qviSnarebi, Tixa-fiqlebi, da kirq-
va-Tixiani fiqlebi. vulkanuri warmonaqmnebi farTodaa gavrcelebuli samxreT 
saqarTvelos teritoriaze.

yomrali niadagi viTardeba Tbili da zomierad teniani klimatis pirobebSi. 
ivlisis temperaturaa 16,8-21,80C, ianvris – -2,1-7,60C. saSualo wliuri tempe-
raturaa 3,8-10,90C. savegetacio periodis xangrZlivoba samidan Svid Tvemdea. 
naleqebis wliuri raodenoba meryeobs 527mm-dan 1737mm-mde. naleqebis minimumi 
aRiniSneba zamTris TveebSi, xolo maqsimumi – mais-ivnisSi. naleqebis udidesi 
nawili wvimis saxiT modis. rogorc wesi, mTeli wlis ganmavlobaSi mosuli 
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atmosferuli naleqebis raodenoba aRemateba aorTqlebas (datenianebis ko-
eficienti 1-ze metia), rac ganapirobebs niadagebis Camrecxi wylis reJims. 
niadagebi ar iyineba an iyineba xanmokle droiT, rac ganapirobebs gamofitvis 
da meoradi mineralwarmoqmnis sakmao intensiobas. niadags icavs, erTi mxriv, 
Tovlis safari da, meore mxriv, tyis saburveli.

yomrali niadagi viTardeba wiflnarebis, muqwiwvianebis, fiWvnarebis, mux-
narebis da sxv. tyis qveS.

wiflnarebi farTobiT ikavebs pirvel adgils da warmoadgens merqniani mce-
nareulobis ZiriTad tips. isini qmnian calke bunebriv zonas zRvis donidan 
1000-1100 metridan 2000-2100 metramde. es zona ar aris warmodgenili mxolod 
mesxeT-javaxeTSi. dasavleT saqarTveloSi 1400-1500 metris zemoT maT cvlis 
muqwiwviani tyeebi. aRmosavleTis wifeli xasiaTdeba maRali nacrovnebiT, ra-
sac nivTierebebis intensiuri biologiuri wrebrunvis fonze didi mniSvnelo-
ba aqvs niadagwarmoqmnis procesSi. 

muqwiwvian tyeebs mTliani gavrceleba aqvT dasavleT saqarTveloSi, xolo 
aRmosavleT saqarTveloSi isini gvxvdeba mxolod dasavleT nawilSi zRvis 
donidan 900-1000-dan 2000-2150 metramde. wiflnarebis msgavsad, muqwiwviani 
tyeebi xasiaTdeba nivTierebebis mZlavri azotovan-kalciuri biologiuri 
wrebrunviT.

fiWvnarebi farTod aris gavrcelebuli da qmnis did masivebs mTavari ka-
vkasionis orografiulad met-naklebad izolirebul (svaneTi, xevsureTi, 
mTa-TuSeTi) da kontinenturi havis mqone regionebSi (qarTlSi, md. tanas auz-
Si, mesxeT-javaxeTSi da sxv.).

muxnarebi warmodgenilia muxis ramdenime saxeobiT, romelTagan yvelaze 
metad gavrcelebulia qarTuli muxa. is qmnis tyis masivebs aRmosavleT da 
dasavleT saqarTveloSi zRvis donidan 400 (500) metridan 1000 (1100) metramde.

yomrali niadagi xasiaTdeba SedarebiT axalgazrda niadagwarmoqmnis asa-
kiT, rac dakavSirebulia mis midrekilebasTan evoluciisaken sxva niadagur 
tipSi.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi.

yomrali niadagis profils aqvs Semdegi Seneba:
A0 – foTlebis, wiwvebisa da merqniani narCenebis Camonacvenidan Semdgari 

mkvdari safari saerTo simZlavriT 0,5sm-dan 5sm-mde;
A – humusovani horizonti, yomralidan rux-yomralamde SeferilobiT, fes-

vebis siuxviT, fxvier-koStovani an koStovan-marcvlovani, Tixnari, zogjer 
wvrili xirxatiT, saerTo simZlavriT 10-dan 15 (20)sm-mde;

Bm – metamorfuli (an iluviur-metamorfuli) horizonti, yomrali an ya-
visfer-yomrali, Tixnari, zogjer gamkvrivebuli, koStovan-kaklovani an mar-
cvlovan-kaklovani, struqturuli ganawevrebis waxnagebze Txeli organul-mi-
neraluri afskebiT, xSirad xirxatiani;

BC – qanisken gardamavali horizonti;
C – dedaqani, xSirad warmodgenili Tixnar-qvian-qviSiani eluvioniT da 

mkvrivi qanebiT da SedarebiT iSviaTad wvrilmiwa qanebis eluvion-delu-
vioniT.

amrigad, yomrali niadagi xasiaTdeba kargad gamoxatuli mkvdari safariT, 
yomrali SeferilobiT, humusovan horizontSi SedarebiT muqi ieriT, koSto-
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vani, xolo zeda horizontebSi kaklovani da nawilobriv marcvlovani struq-
turiT, xirxatianobiT, romelic siRrmiT matulobs, siRrmiT meqanikuri Sed-
genilobis gazrdiT (damZimebiT), rac dasturdeba Txeli organul-mineraluri 
afskebiT struqturuli erTeulebis waxnakebze. 

yomrali niadagi xasiaTdeba sustad mJave reaqciiT, romelic siRrmiT kle-
bulobs. amasTan, mJavianobis yvelaze dabali maCveneblebi aRiniSneba profi-
lis zeda nawilSi. niadagi zomierad humusiani da Rrmad humusirebulia – yve-
laze qveda horizontebSi humusis Semcveloba zogjer 1%-s aRwevs. niadagi 
uzrunvelyofilia azotiT. humusis tipi – fulvaturia. niadagi, rogorc wesi, 
sustad an saSualod aramaZRaria. STanTqmuli kaTionebis dagrovebas profi-
lis zeda nawilSi aqvs „biogenuri“ buneba. gacvliT kaTionebSi mkveTrad War-
bobs kalciumi. STanTqmuli kaTionebis jami saSualoa.

yomrali niadagi xasiaTdeba meqanikuri fraqciebis ganawilebis araerTgva-
robiT. Tumca, es ukanaskneli SedarebiT umniSvneloa. meqanikuri Sedgenilo-
biT yomrali niadagi, ZiriTadad, miekuTvneba saSualo da msubuq Tixnarebs, 
iSviaTad mZimes. umravles SemTxvevaSi fizikuri Tixisa da leqis Semcveloba 
siRrmiT SesamCnevad izrdeba.

gaewerebuli (crugaewerebuli) yomrali niadagi gansxvavdeba profilis na-
Teli diferenciaciiT, ufro metad leqis fraqciiT, vidre fizikuri TixiT. 
zeda horizontebi mkveTradaa gaRaribebuli aRniSnuli nawilakebiT, xolo 
qveda horizontebi, piriqiT, gamdidrebulia. danarCeni fraqciebis ganawileba 
niadagis profilSi umetes SemTxvevaSi ramdenadme Tanabaria.

yomral niadagSi TiTqmis yvela oqsidi SedarebiT Tanabari ganawilebiT 
xasiaTdeba. zogierT SemTxvevaSi (profilis Sua da qveda nawilebSi) erT-
naxevari oqsidebi umniSvnelod grovdeba, romelTa Semcvelobis mimateba 
umTavresad AL203 dagrovebis xarjze xdeba, rac am horizontSi intensiuri 
gamofitvis procesebze miuTiTebs. humusovan horizontebSi CaO da MgO 
dagroveba maTi biologiuri akumulaciiT aixsneba. am Jangeulebis meore 
maqsimumi qveda horizontebSi miuTiTebs horizontebidan maT gamorecx-
vaze. niadagebSi Si02 da R203 gansxvavebuli Semcveloba dakavSirebulia qanSi 
maT pirvandel raodenobasTan. es gansakuTrebiT naTlad Cans leqis fraq-
ciis mTliani qimiuri analizis monacemebiT. zogjer profilis Sua nawil-
Si xdeba Fe203 da AL203 dagroveba. aRniSnuli Jangeulebis aseTi ganawileba 
Seesabameba leqis Semcvelobas am horizontSi da ukavSirdeba `lesivaJis“ 
process, romelsac xels uwyobs Mg0 gadidebuli raodenoba da koloidebis 
dispergacia.

leqis fraqciis mTliani qimiuri analizis monacemebiT yvela oqsidi pro-
filis mTel siRrmeze met-naklebad Tanabradaa ganawilebuli. leqis fraqcia-
Si molekuluri Sefardebebis mixedviT dasturdeba, rom yomrali niadagis 
mineraluri nawili formirdeba sialituri tipis mixedviT.

gaewerebul (crugaewerebul) yomral niadags axasiaTebs Si02 aSkarad gamoxa-
tuli dagroveba zeda horizontebSi, xolo erTnaxevari oqsidebis – qvedaSi. 
am ZiriTadi oqsidebis ganawilebis zemoT aRniSnuli Taviseburebani naTlad 
ilustrirdeba molekuluri SefardebebiT. leqis fraqciaSi calkeuli oqsi-
debi met-naklebad Tanabradaa ganawilebuli. 

Tixamineralebi warmodgenilia hidroqarsebiT, monTmorilonitis Sereul-
Sriani warmonaqmniT, qloritiTa da kaolonitiT.
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yomralebSi sakmaod maRalia sxvadasxva formis rkinis Semcveloba. sus-
tad aramaZRar yomral niadagSi arasilikaturi da dakristalebuli rkinis 
maqsimaluri Semcveloba aRiniSneba humusovan horizontSi, xolo amorfuli 
rkinis – horizont B2-Si, rac zeda horizontebidan Carecxvis Sedegia. mJa-
ve yomral niadagSi arasilikaturi da amorfuli rkinis Semcveloba iklebs 
siRrmeSi, xolo dakristalebuli rkinis – piriqiT, siRrmeSi imatebs. gaewe-
rebul (crugaewerebul) yomralSi amorfuli rkinis Semcveloba garkveulad 
izrdeba humusovan horizontSi, xolo siRrmiT ecema. zogierT SemTxvevaSi 
misi Semcvelobis minimumi modis lesivirebul horizontze. arasilikaturi 
rkinis ganawileba igivea, rac amorfulis, magram zeda horizontebSi misi mi-
nimumi naklebadaa gamoxatuli. es dakavSirebulia imasTan, rom arasilikaturi 
rkina moicavs agreTve mikrokonkreciebs, xolo dakristalebuli rkina did 
raodenobas aRwevs.

amrigad, yomrali niadagi xasiaTdeba Semdegi diagnostikuri maCveneblebiT: 
genezisur horizontebze susti diferenciacia (yomrali gaewerebuli niada-
gis garda), profilis met-naklebad monotonuri yomrali Seferiloba, kargad 
gamoxatuli mkvdari safaris arseboba, sustad mJave an mJave reaqcia, mTeli 
profilis gaTixeba, profilis mixedviT leqis susti gadaadgileba, kaJmiwisa 
da erTnaxevari Jangeulebis met-naklebad Tanabari ganawileba (yomrali gaewe-
rebuli niadagis garda), rkinis moZravi formebis maRali Semcveloba, saSualo 
da Rrma humusireba, humusis fulvaturi tipi, mineraluri nawilis gamofi-
tvis sialituri tipi, leqis fraqciaSi hidroqarsebis, monTmorilonitis da 
qars-monTmorilonitis SereulSriani warmonaqmnebis arseboba.

yomrali niadagis ZiriTadi elementaruli niadagwarmomqmneli procesebia: 
mulis tipis humusis dagroveba, gaTixeba, lesivireba.

yomrali niadagi gansxvavdeba mTa-tye-mdelos niadagisgan (romelic for-
mirdeba subalpuri sartylis ufro civ pirobebSi) yomrali SeferilobiT, 
ukeTesi da ufro myari gastruqturebiT, naklebi sifxvieriT, xirxatianobiT, 
meti simZlavriT, humusis SedarebiT naklebi SemcvelobiT da naklebi humusi-
rebiT, naklebi aramaZRrobiT, naklebad mJave reaqciiT, meti gaTixebiT, rkinis 
moZravi formebis naklebi SemcvelobiT.

yomrali niadagi gansxvavdeba yviTel-yomrali niadagisgan (romelic for-
mirdeba ufro Tbil da tenian pirobebSi) yomrali SeferilobiT, kargad ga-
moxatuli mkvdari safariT, ukeTesi da ufro myari gastruqturebiT, nakle-
bad Rrma gamofitviT – mineraluri nawilis gamofitvis tipi – sialituria, 
kaJmiwis meti da erTnaxevari Jangeulebis naklebi raodenobiT, naklebad mJave 
reaqciiT, naklebi humusianobiT da humusirebiT, ufro meti STanTqmis teva-
dobiT, rkinis sxvadasxva formis naklebi SemcvelobiT.

yomrali niadagi gansxvavdeba yavisferi niadagisgan (romelic formirdeba 
ufro Tbil da mSral pirobebSi) yomrali SeferilobiT, iluviur-karbonatu-
li horizontis da niadaguri profilis Sua nawilSi mkveTri gaTixebis uqon-
lobiT, sustad mJave (an mJave) reaqciiT da STanTqmis kompleqsis fuZeebiT 
aramaZRrobiT.
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nax. 17. yomrali niadagis ZiriTadi maCveneblebi

klasifikacia. yomrali niadagi iyofa ramdenime qvetipad: sustad aramaZRa-
ri, mJave, gaewerebuli (crugaewerebuli) renZino-yomrali.

yomrali sustad aramaZRari niadagi xasiaTdeba profilSi meqanikuri fra-
qciebis ganawilebaSi umniSvnelo araerTgvarobiT, mTeli profilis sustad 
mJave reaqciiT, humusis saSualo SemcvelobiT, Rrma humusirebiT, maZRrobiT 
da susti aramaZRrobiT, TiTqmis yvela Jangeulis Tanabari ganawilebiT, humu-
sis fulvaturi tipiT, fraqciul SemadgenlobaSi huminis mJaveebis I fraqciis 
siWarbiT, niadaguri huminebis gadidebuli SemcvelobiT.

yomrali mJave niadagi gansxvavdeba yomrali sustad aramaZRari niadagisgan 
mTeli profilis mJave reaqciiT, aramaZRrobiT, siRrmeSi humusis ufro Tan-
daTanobiTi SemcirebiT, huminebis naklebi SemcvelobiT.

yomrali gaewerebuli (crugaewerebuli) niadagi xasiaTdeba profilis mkve-
Tri diferenciaciiT meqanikuri SemadgenlobiT, siRrmiT mJavianobis umniSvne-
lo gadidebiT, niadagis mTlian SemadgenlobaSi Si02 da R203 eluviur-iluviuri 
diferenciaciiT da leqis fraqciaSi am Jangeulebis Tanabari ganawilebiT, hu-
minis mJaveebis SemadgenlobaSi Ca dakavSirebuli fraqciis siWarbiT, fulvom-
Javebis mcire ZvradobiT, rkinis moZravi formebis gadaadgilebiT maTi minimu-
miT lesivirebul horizontSi, sadac periodulad aRiniSneba Jangva-aRdgeniTi 
pirobebis cvla, rkinis nawilobrivi gamoyofa wvrili konkreciebis saxiT, rac 
ganapirobebs am horizontis gaRiavebas.

renZino-yomrali niadagi gardamavali niadagia kordian-karbonatul da 
yomral niadags Soris. niadagi xasiaTdeba diferencirebuli profiliT, sus-
tad mJave – zeda da neitraluri-susti tute reaqciiT qveda horizontSi, hu-
musis zomieri SemcvelobiT, siRrmiT misi mkveTri SemcirebiT da Rrma humusi-
rebiT, humusis fulvaturi bunebiT, maRali gacvliTi unariT, profilis zeda 
nawilSi karbonatebis gamotutviT.

yomrali niadagis qvetipebSi gamoyofen Semdeg gvarebs:
Cveulebrivi – formirdeba mkvrivi danaleqi, metamorfuli da magmuri qane-

bis eluvionze, eluvion-deluvionze da agreTve wvrilmiwa nafenebze. am gvars 
gaaCnia yomrali niadagis qvetipebis yvela niSani da Tviseba.
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narCen-maZRari – viTardeba ZiriTadad magmuri qanebis eluvionsa da elu-
vion-deluvionze. niadagi gamoirCeva profilis zeda nawilis sustad mJave rea-
qciiT da siRrmiT mJavianobis TandaTanobiTi daqveiTebiT, fuZeebiT mniSvne-
lovani maZRrobiT (50-60%), kargad gamoxatuli da ufro myari wvrilmarc-
vlovani an koStovan-marclovani struqturiT, ufro muqi yavisfer-yomrali 
SeferilobiT da erTnaxevari Jangeulebis ufro maRali SemcvelobiT.

feralitizirebuli – formirdeba Zvel, wiTeli feris eluviur da delu-
viur nafenebze. maTTvis damaxasiaTebelia profilis mowiTalo an mowiTa-
lo-yomrali Seferva, profilis zeda nawilis sustad mJave reaqcia, xolo qve-
da nawilis – mJave reaqcia, STanTqmis dabali tevadoba, fuZeebiT SesamCnevi 
aramaZRroba da erTnaxevari Jangeulebis gadidebuli Semcveloba.

meorad-kordiani – formirdeba meoradi mdeloebis, gameCxerebuli tyee-
bis pirobebSi da tyekafebze. gamoirCeva kargad gamoxatuli kordiani hori-
zontiT, romelsac axasiaTebs sakmao simZlavre, myari koStovan-marcvlovani 
struqtura.

yomrali niadagi iyofa saxeobad Semdegi niSnebiT:
humusis SemcvelobiT – bevr humusiani (>10%), saSualo humusiani – (5-10%) da 

mcire humusiani (<5%).
erozirebis mixedviT – sustad gadarecxili (humusovani an saxnavi horizon-

ti nawilobriv gadarecxili), saSualod gadarecxili (humusovani an saxnavi 
horizonti mTlianad gadarecxili) da Zlier gadarecxili (horizonti B nawi-
lobriv gadarecxili).

genezisi. yomrali niadagis ganviTarebisTvis damaxasiaTebelia Semdegi eko-
logiuri pirobebi: 1) farTefoTlovani, wiwvian-farTefoTlovani an wiwviani 
tyeebi kargad ganviTarebuli balaxeuli safariT, romelic xasiaTdeba mZla-
vri azotovan-kalciur nivTierebaTa biologiuri wrebrunviT; 2) mosuli na-
leqebis siWarbe aorTqlebaze, rac ganapirobebs niadagebis Camrecx wylis re-
Jims; 3) Tavisufali Sida niadaguri drenaJi, mas ukavSirdeba mTis ferdobebze 
yomrali niadagebis gavrceleba; 4) xanmokle sezonuri gayinva (isic iSviaTad), 
rac uzrunvelyofs gamofitvis da meoradi mineralwarmoqmnis sakmao inten-
sivobas; 5) niadagwarmoqmnis SedarebiT mcire asaki yomralis sxva niadagSi 
evoluciisadmi midrekilebis gamo.

am pirobebTan dakavSirebiT yomral niadagSi dominirebs Semdegi elemen-
taruli niadagwarmomqmneli procesebi: 1) humuswarmoqmna da humusdagroveba, 
romlebic ganapirobebs mkvdari safaris qveS muqi yomrali humusovani hori-
zontis warmoqmnas; 2) mTeli profilis sialituri gaTixeba, profilis mixed-
viT gamofitvis produqtebis umniSvnelo gadaadgileba da saboloo jamSi hu-
musovani horizontis qveS Tixovan-metamorfuli horizontis warmoqmna.

am procesebiT formirebul niadags aqvs monotonuri yomrali Seferilo-
bis profili. niadagi, rogorc wesi, viTardeba drenirebul ferdobebze, zR-
vis donidan simaRlis matebasTan erTad izrdeba humusirebis xarisxi.

niadagis mudmivi zomieri datenianeba da Tbili, uyinvo periodis mniSvne-
lovani xangrZlivoba xels uwyobs niadagur masaSi Semavali pirveladi minera-
lebis SedarebiT swraf daSlas da meoradi Tixamineralebis warmoqmnas. ami-
tom, niadaguri profilis gaTixeba warmoadgens yomrali niadagis warmoqmnis 
metad damaxasiaTebel process. meoradi Tixamineralebis, romlebic warmoad-
genilia alumo- da ferosilikatebiT (ilitiT, monTmorilonitiT), da rkinis 
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Jangeulebis Tavisufali hidratebis dagrovebasTan erTad, niadaguri profi-
lidan xdeba gamofitvis da niadagwarmoqmnis advilad moZravi produqtebis 
– martivi marilebis, maT Soris kalciumis karbonatebis gamotana. amas xels 
uwyobs niadagebis tenis Camrecxi tipi.

miuxedavad imisa, rom niadagur profilSi karbonatebi ar aRiniSneba da niada-
gebi formirdeba merqniani mcenareulobis qveS, tipur yomral niadagSi ewerwar-
moqmna Cveulebriv gamosaxulia Zalian sustad. pirvel rigSi, es aixsneba nivTie-
rebebis biologiuri wrebrunvis TaviseburebebiT. merqniani jiSebis umravlesoba 
CamonacvenTan erTad abrunebs nacrovan elementebis, gansakuTrebiT sxvadasxva 
fuZeebs, maT Soris, kalciumis marilebs. amis Semdeg organuli narCenebis daSla 
mimdinareobs fuZeebiT mdidar areSi. humifikaciis procesSi warmodgenili or-
ganuli humusovani mJavebi neitralizdeba. es asustebs an gamoricxavs Tavisufa-
li mJavebis zemoqmedebas niadagis erTnaxevar Jangeulebze da pirvelad minera-
lebze. miuxedavad imisa, rom humusovani nivTierebebis SemadgenlobaSi Warboben 
fulvomJavebi, niadagebis mTel profilSi reaqcia rCeba sustad mJave. Sesabami-
sad, erTnaxevari Jangeulebis hidratebi naklebad moZravia da meorad alumo- da 
fersilikatebTan erTad TandaTanobiT grovdeba profilis zeda nawilSi.

zeda horizontebSi mJave reaqciis arseboba xels uwyobs rkinis mobiliza-
cias da organul mJavebTan kompleqsuri naerTebis Seqmnas. es ukanasknelni 
niadagis koloiduri nawilis stabilizatoris rols asruleben. kompleqsuri 
naerTebi gars ekvris maT da icavs Semdgomi daSlisgan, qmnis Seucvleli md-
gomareobiT maTi gadaadgilebis pirobebs. amas xels uwyobs kompleqsuri naer-
Tebis maRali Zvradoba, romelic mJRavndeba rogorc mikromorfologiiT, ise 
jeqsonis gamonawuriT, raSic gadadis maTi sakmaod didi raodenoba. gansaku-
TrebiT bevria es naerTebi B horizontSi. sxvadasxva Zvradobis unaris mqone 
rkinis Semcveloba da ganawilebis kanonzomiereba warmoadgens am niadagebis 
diagnostikis saimedo maCvenebels.

CamoTvlili diagnostikuri maCveneblebi damaxasiaTebelia tipuri 
yomralwarmoqmnisTvis, romelic leqis gadanawilebis mixedviT, iyofa ara-
diferencirebul an sustad diferencirebul profilebad. yomrali niadagis 
ufro intensiuri diferenciaciis dros, pirvel rigSi, icvleba wylis reJimi, 
rac mJRavndeba gaTixebuli B horizontis zeda nawilis sxvadasxva xarisxisa da 
xangrZlivobis Warbi tenianobiT. meqanikuri SemadgenlobiT profilis dife-
rencireba iwvevs ares reaqciis diferenciacias zeda horizontebis ufro meti 
gamJRavnebiT. niadagur profilSi Jangeulebis ganawilebis mixedviT, aSkarad 
SeimCneva kaJmiwis dagroveba zeda horizontSi, xolo qvedaSi ki – Semcireba; 
Tumca, leqis Semadgenloba ar gviCvenebs aseT diferenciacias. humusovani ni-
vTierebebis SemadgenlobaSi Warbobs fulvomJavebi, romlebic, rogorc Cans, 
totalurad recxaven profils. amiT aixsneba arasilikaturi rkinis formebis 
ganawilebis Taviseburebani humusovan horizontSi, sadac periodulad iqmne-
ba cvalebadi Jangva-aRdgeniTi pirobebi, xdeba rkinis nawilobrivi gamoyofa 
wvrili konkreciebis saxiT, rac iwvevs am horizontis garkveul gauferule-
bas. xangrZlivi Tbili da teniani periodi gansazRvravs organuli narCenebis 
da humusovani nivTierebebis SedarebiT swraf mineralizacias. amitom, humu-
sis saerTo Semcveloba yomral niadagSi saSualoa. mineraluri nivTierebebis 
mniSvnelovani masa, romelic Rrma horizontebidan SeiTviseba xeebis fesvebiT, 
SedarebiT swrafad ubrundeba niadags. Tixamineralebis da erTnaxevari Jangeu-
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lebis siWarbis gamo, yomrali niadagi SedarebiT maRali STanTqmis tevadobiT 
xasiaTdeba. STanTqmuli wyalbadi da alumini mcire raodenobiTaa, magram Cveu-
lebiv aluminis Semcveloba ufro didia, vidre wyalbadis, rac mJave reaqciis 
pirobebSi ganapirobebs STanmTqavi kompleqsis mdgomareobas.

yomrali niadagi evoluciurad da tipologiurad niadaguri safaris ganvi-
Tarebis garkveul stadias warmoadgens. misi winamorbedi ganuviTarebeli da 
kordian-karbonatuli niadagia. gavakebul pirobebSi zedapiruli gadateniane-
bis dros is transformirdeba ewer (cruewer) niadagSi. 

yomralwarmoqmnisTvis damaxasiaTebelia, erTis mxriv, kaTionebis gamotu-
tva wylis daRmavali dinebiT da, meores mxriv, maTi biologiuri akumulacia 
mkvdar safarSi da humusovan horizontSi. rac Seexeba gaTixebas, is SeiZleba 
iyos rogorc pirveladi mineralebis transformaciis Sedegi, ise TixebiT sin-
Tezisa ionuri komponentebisgan.

agronomiuli Tvisebebi. yomrali niadagi ZiriTadad tyiT aris dafaru-
li. SedarebiT mcire nawili (umetesad mTiswineTis zolSi) aTvisebulia saso-
flo-sameurneo kulturebiT. amrigad, yomrali niadagi gamoiyeneba rogorc 
saxnavi, saTib-saZovari da tyis savarguli.

sasoflo-sameurneo savargulebze xSirad SeimCneva eroziuli movlenebi. am 
savargulebze yomralis nayofierebis gadidebisTvis gadamwyveti mniSvneloba 
aqvs eroziis sawinaRmdego RonisZiebebis gatarebas da saTanado agroteqnikur 
fonze maRali efeqtis momcemi kulturebis gaadgilebas.

yomrali niadagis nayofierebas zrdis mineraluri da organuli sasuqebis 
gamoyeneba. niadagi mcire raodenobiT Seicavs xsnad fosfors da hidrolize-
bad azots da amitom azotiani da fosforiani sasuqebis gamoyeneba SesamCnev 
efeqts iZleva. yomrali niadagi sakmao raodenobiT Seicavs kaliums da kaliu-
miani sasuqebis efeqti SedarebiT dabalia.

zemo imereTis yomral niadagze Catarebuli cdebidan (biwaZe, 1963) Cans, 
rom mineraluri sasuqebis (N60P60) Setanam simindis mosavali erT heqtarze 
14,5c-iT gazarda. gansakuTrebiT maRal efeqts iZleva mineraluri da organu-
li sasuqebis erTdrouli gamoyeneba. fosforis Setanam nakelTan erTad (20t 
nakeli + P60) simindis mosavali aseve gaadida 14c-iT.

yomrali niadagi, damakmayofilebeli fizikuri Tvisebebis gamo, gansaku-
TrebiT xelsayrelia mravalwliani nargavebisTvis. xelsayrel klimatur pi-
robebSi niadagi gamoiyeneba venaxebis qveSac.

yomrali niadagi sakmaod mdgradia wylismieri eroziisadmi, radgan xasiaT-
deba kargi filtraciuli TvisebebiT da maRali tentevadobiT. amis garda, 
mZime meqanikuri Sedgeniloba da kargi gastruqtureba praqtikulad gamori-
cxavs qarismier erozias.

tyis qveS ganviTarebuli yomrali niadagi xasiaTdeba wyaldacviTi funq-
ciebiT. isini irRveva tyis pirwminda Wrebis, tyis xanZriT ganadgurebis da 
Zlieri intensivobis amorCeviTi WrebiT tyis gameCxerebis SemTxvevaSi.

zamTarSi tyis pirwminda Wrebis da gameCxerebis dros, niadagi iyineba, To-
vli swrafad dneba da ar iJoneba niadagSi. niadagi, romelic tyis moWris da 
gameCxerebis Semdeg kargavs mkvdar safars, itkepneba, kargavs struqturas, 
wyali aRar ifiltreba, niadagis forebi igmaneba, rac xels uSlis niadagSi 
wylis CaJonvas. yovelive es zrdis mavne zedapirul Camonadens da amcirebs 
sasargeblo wylis niadagSi CaJonvas.
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maRali tenianobis xeobebSi mdinareebi mTeli wlis ganmavlobaSi xasiaT-
debian Tanabari dinebiT da ar gamoaqvT mkvrivi gamonatani, e.i. aseT xeobeb-
Si ar xdeba niadagis erozia. gameCxerebul xeobebSi mdinareebi araTanaswori 
wyaluxvobiT, gadidebuli mkvrivi gamonataniT xasiaTdebian, rac gaZlierebul 
eroziul procesebze miuTiTebs.

16.2.8. yomral-Savi niadagi

zogadi daxasiaTeba. yomral-Savi niadagi xasiaTdeba mZlavri humusovani 
horizontiT Camrecxi wylis reJimis pirobebSi. niadagis profils Cveulebriv 
Semdegi Seneba aqvs: A0-A1

I-A1
II-A1

III-BC2 an A0-A1
I-A1

II-AC2. diagnostikuri maCvenebelia 
profilis Sav-yomrali (muqi yomrali) Seferiloba, koStovan-kaklovani stru-
qtura (kaklovan-marcvlovani hor. A1

1 -Si), SedarebiT fxvieri agebuleba, kar-
bonatebis uqonloba, struqturul erTeulebze susti simkrTale. yomral-Sa-
vi niadagi gavrcelebulia mcire kavkasionze tyis sartyelSi zRvis donidan 
1100-dan 1600 metramde. es niadagi uSualod emijneba yomral niadags.

Seswavlis istoria. saqarTveloSi es niadagi am saxelwodebiT pirvelad 
gamoyo T. uruSaZem (1987). manve mogvca misi sruli genezisuri daxasiaTeba da 
daasabuTa calke niadagur tipad gamoyofis aucilebloba. specialur lite-
raturaSi msgavsi Tvisebebis mqone niadagi didi xania aris cnobili. v. kubiena 
(1953) evropis niadagebisadmi miZRvnil monografiaSi aRniSnavda, rom e.w. ev-
trofuli yomrali gavrcelebulia CrdiloeT irlandiasa da gfr-Si. man aR-
niSna, rom pirvelad es niadagi gamoyofili iyo xoining-xuepis mier jer kidev 
1930 wels. v. kubienas ganmartebiT niadagi xasiaTdeba mZlavri humusovani ho-
rizontiT, muqi SeferilobiT, neitralurTan axlo reaqciiT, TixamineralebSi 
monTmorilonitis siWarbiT. isini formirdeba amonaRvar qanebze – bazalte-
bze, diabazebze, bazaltur tufebze da sxv.

ungreTSi da rumineTSi am niadags gamoyofen yomrali Savmiwisebris 
saxelwodebiT, poloneTSi – evtrofuli yomralebis, monRoleTSi da Sua azia-
Si – Sav-yomralis da sxv.

saqarTveloSi es niadagi gamoikvlia v. akimcevma (1927) mTis tyis Savmiwise-
brebis saxelwodebiT. igi aRniSnavda, rom es niadagi gamoirCeva didi simZla-
vriT da ganviTarebiT bazalturi lavebis gamofitvis Tixis produqtebze. ufro 
dawvrilebiT yomral-Savi niadagi aRmosavleTis muxis tyis qveS Seiswavla T. 
kvinixiZem (1950). misi gamokvleviT es niadagi xasiaTdeba neitralurTan axlo 
reaqciiT (pH=6,9), STanTqmuli kaTionebis SemadgenlobaSi gacvliTi wyalbadis 
mcire SemcvelobiT (0,2-3,6mg.eqv/100 gr. niadagze), saSualo Tixnari meqanikuri 
SedgenlobiT, humusis zomieri SemcvelobiT, siRrmiT kaJmiwis da erTnaxevari 
Jangeulebis garkveuli gadidebiT. T. kvinixaZem es niadagebi miakuTvna yomrals.

ekologia. yomral-Savi niadagis niadagwarmomqmneli qanebi warmodgenilia 
andezit-bazaltebiT. reliefi wynaria, ZiriTadad samxreTisken daxrili ga-
vakebuli ubnebia.

yomral-Savi niadagi formirdeba teniani klimatis (grili zafxuliT da 
civi zamTriT) pirobebSi. yvelaze civi Tvis – ianvris – temperatura -2,20C-s 
udris, xolo yvelaze Tbili Tvis – ivlisis – 18,60C-s. saSualo wliuri tem-
peratura 8,00C. aqtiur temperaturaTa jami 2200-25000C-s udris. savegetacio 
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periodis xangrZlivoba xuTi Tvea. naleqebis wliuri raodenoba aRwevs 700mm-s. 
naleqebis maqsimaluri raodenoba modis maissa da ivnisSi.

mcenareuloba warmoadgenilia aRmosavleTis muxis muxnarebiT. tye game-
Cxerebulia da aq sakmaod Zlierad aris gavrcelebuli balaxovani safari. 
muxnarebis garda aq gvxvdeba wilflnarebi da rcxilnarebi.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procesebi.
yomral-Savi niadagebis profils aqvs Semdegi Seneba:
A0 – mkvdari safari simZlavriT 1-2sm, muxis da sxva merqniani jiSebis foT-

lebi, totebi da nayofebi;
A1

I – humusovani horizonti simZlavriT 10-15sm, Sav-yomrali, kaklovan-marc-
vlovani, Tixnari, SedarebiT fxvieri, gadasvla TandaTanobiTi;

A1
II – humusovani horizonti simZlavriT 15-25sm, muqi yomrali, struqturul 

erTeulebze susti simkrTale, koStovan-kaklovani, Tixnari, momkvrivo, gadas-
vla TandaTanobiTi;

A1
III – humusovani horizonti simZlavriT 20-25sm, muqi-yomrali, Tixnari, 

momkvrivo, koStovani, struqturul erTeulebze susti simkrTale, gadasvla 
– naTeli;

BC2 – qanisken gardamavali horizonti simZlavriT 15-35sm, yomrali, koSto-
van-dakuTxuli, Tixnari.

yomral-Savi niadagi gamoirCeva mZlavri Sav-yomrali (muq-yomrali) humu-
sovani horizontiT, koStovan-kaklovani (kaklovan-marcvlovani hor. A1

I-Si), 
struqturiT, struqturul erTeulebze susti simkrTaliT.

yomral-Savi niadagi xasiaTdeba sustad mJave reaqciiT. xSirad mJavianobis 
yvelaze maRali maCveneblebi aRiniSneba hor. A1

I-Si, xolo qanisken gardamaval 
horizontSi mJavianoba umciresia. humusis Semcveloba saSualoa, xolo zo-
gierT SemTxvevaSi – maRali. niadagi Rrmad humusirebulia – qveda horizon-
tebSi humusis Semcveloba aRwevs 1,20-1,79%-s. humusis Sedgenilobis mixedviT 
rogorc huminis, ise fulvomJaveebis fraqciul SemadgenlobaSi Warbobs Ca-
Tan dakavSirebuli me-2 fraqcia. niadagisTvis damaxasiaTebelia „niadaguri 
huminebis“ mcire sidideebi. Ch : Cf Sefardeba Seadgens 0,72-0,98 da umniSvne-
lod icvleba profilis mixedviT. niadagebi Cveulebriv sustad aramaZRaria. 
aramaZRrobis xarisxi Seadgens 1-5%-s. STanTqmuli kaTionebis SemadgenlobaSi 
Warbobs gacvliTi kalciumi.

meqanikuri Semadgenlobis mixedviT, niadagebi miekuTvnebian mZime Tixna-
rebs. leqis fraqcia da fizikuri Tixa niadagis profilis mixedviT praqtiku-
lad Tanabrad aris ganawilebuli.

niadagebis da leqis fraqciis mTliani qimiuri analizis mixedviT, ZiriTadi 
Jangeulebis (Si02, AL203, Fe203) ganawilebaSi garkveuli araerTgvaroba aRiniS-
neba. amasTan, dasturdeba Fe203 Semcvelobis garkveuli zrda profilis qveda 
nawilSi. leqis fraqciaSi molekuluri Sefardebis mixedviT niadagebis mine-
raluri nawili formirdeba sialituri tipis mixedviT.

yomral-Sav niadagSi aRiniSneba arasilikaturi da amorfuli rkinis gadi-
debuli Semcveloba (ufro meti, vidre yomralSi). niadagis profilis mixed-
viT amorfuli rkinis ganawilebis Tavisebureba miuTiTebs misi gadaadgilebis 
Zlier unarze.

yomral-Savi niadagis ZiriTadi elementaruli niadagwarmomqmneli proce-
sebia: humuswarmoqmna, humusdagroveba, gamotutva, sialitizacia.
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yomral-Sav niadags yomralTan da SavmiwasTan mTeli rigi saerTo niSnebi 
aqvs.

yomralebTan mas aaxlovebs sustad mJave reacia, susti aramaZRroba, pro-
filis garkveuli gaTixeba, humusis fulvaturi tipi, arasilikaturi da amor-
fuli rkinis ganawilebis xasiaTi.

SavmiwebTan ki – mZlavri humusovani horizontis arseboba, Rrma humusireba, 
niadagis profilis mixedviT – leqis da fizikuri Tixis Tanabari ganawileba, 
uxsnadi naSTis daqveiTebuli sidideebi, humusis SemadgenlobaSi kalciumTan 
dakavSirebuli fraqciebis mkveTri siWarbe.

yomral-Savi niadagi gansxvavdeba yomralisgan mZlavri humusovani hori-
zontiT, Rrma humusirebiT, niadagis profilis mixedviT leqis da fizikuri 
Tixis Tanabari ganawilebiT, uxsnadi naSTis daqveiTebuli sidideebiT.

yomral-Savi niadagi gansxvavdeba Savmiwisgan susti mJave reaqciiT, humusis 
fulvaturi tipiT, profilis garkveuli gaTixebiT.

nax. 18. yomral-Savi niadagis ZiriTadi maCveneblebi

klasifikacia. niadagis klasifikacia jer-jerobiT daumuSavebulia. amJa-
mad gamoiyofa erTi qvetipi – tipuri yomral-Savi, romelic tipis cnebas See-
sabameba.

gamoiyofa yomral-Savi niadagis ori gvari: Cveulebrivi da arasrulganvi-
Tarebuli.

yomral-Savi niadagi iyofa saxeobad Semdegi niSnebiT:
humusovani horizontis simZlavriT – mZlavri (>80sm), saSualo simZlavris 

(80-40sm), mcire simZlavris (<40sm).
genezisi. am niadagis genezisi uSualod ukavSirdeba dedaqanebis (an-

dezit-bazaltebis) qimiur Semadgenlobas, kerZod, kalciumis maRal Semcve-
lobas, rasac emateba isic, rom bunebrivi mcenareuloba (aRmosavleTis muxa, 
uxvi balaxmdgnari) mdidaria kalciumiT. biologiur wrebrunvaSi misi inten-
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siuri monawileoba ganapirobebs niadagis organuli da mineraluri nawilebis 
mWidro dakavSirebas  da profilSi Rrma humusovani horizontis arsebobas. 
tenis Camrecxi reJimi gamoricxavs kalciumis karbonatebis dagrovebas da 
xels uwyobs TviTmyofadi profilis Camoyalibebas. 

agronomiuli Tvisebebi. yomral-Savi niadagi eroziuli movlenebis mimarT 
sakmaod mdgradia. SedarebiT mkacri klimaturi pirobebi, miuxedavad am niada-
gis maRali potenciuri nayofierebisa, zRudavs sasoflo-sameurneo gamoyene-
bas. sakmaod efeqturia gamoyeneba saZovrebad saTanado RonisZiebebis gaTva-
liswinebiT.

16.2.9. kordian-karbonatuli niadagi

zogadi daxasiaTeba. kordian-karbonatuli niadagi xasiaTdeba sustad di-
ferencirebuli profiliT. niadagur profils Cveulebriv Semdegi Seneba aqvs: 
A-AB-CD. ZiriTadad formirdeba tyis zonaSi iseT qanebze, romlebic didi 
raodenobiT Seicavs kalciumis karbonatebs (kirqvebi, marmariloebi, dolomi-
tebi, mergelebi da sxv.) da xasiaTdeba Camrecxi an periodulad Camrecxi tenis 
reJimiT. niadagi gamoirCeva kargad gamoxatuli humusovani horizontiT, gac-
vlis maRali tevadobiT.

kordian-karbonatuli niadagis farTobi qveynis saerTo farTobis 4,5%-s 
(317 200ha-s) Seadgens.

es niadagi farTodaa gavrcelebuli dasavleT saqarTveloSi – afxazeTSi, 
samegreloSi, raWa-leCxumSi da zemo imereTSi, agreTve aRmosavleT saqarTve-
loSi – mTiuleTSi, samaCabloSi, kaxeTsa da qarTlSi. am niadagis areali emTx-
veva kirqvebisa da mergelebis areals. kordian-karbonatuli niadagi mTa-tyis 
sartylis garda gavrcelebulia teniani da mSrali subtropikebis zonaSi da 
maRalmTianeTSi.

Seswavlis istoria. saqarTveloSi neSompala-karbonatuli (kordian-karbo-
natuli) niadagi pirvelad Seiswavla s. zaxarovma (1913). am niadagis jgufSi man 
gamoyo ori saxesxvaoba: ganviTarebuli kirqvebsa da mergelebze. SemdgomSi es 
niadagi Seiswavles g. talaxaZem (1948), m. sabaSvilma (1956, 1965), i. anjafariZem 
(1965), e. nakaiZem, n. arCvaZem (1977), T. CxeiZem (1977) da sxv.

m sabaSvilma pirvelma Seiswavla am niadagis qimiuri Semadgenloba, daamu-
Sava klasifikaciis sakiTxebi. 

g. talaxaZem Cveulebriv neSompala-karbonatul niadagTan erTad gamoyo 
renZino-wiTeli e.w. „Terra rossa“. SemdgomSi manve mogvca yomrali da yavisferi 
niadagis gardamavali niadagis – „renZino-yomrali“ da „renZino-yavisferi“ nia-
dagis daxasiaTeba. SemdgomSi calke gamoyo mTa-mdelos kordian-karbonatuli 
niadagi.

saqarTvelos kordian-karbonatuli niadagi farTod Seiswavla T. CxeiZem 
(1977), kerZod genezisis, geografiisa da klasifikaciis sakiTxebi.

ekologia. karbonatuli qanebis arealSi gvxvdeba reliefis ori ZiriTadi 
tipi: glacialuri da karstuli. pirveli maTgani gamomuSavebulia Zveli myin-
varebiT. es tipi uwyveti zoliT gadis dasavleT saqarTvelos maRalmTianeTSi. 
glacialuri reliefi ZiriTadad warmodgenilia derefnebiT, cirkebiT, tro-
gebiT, karebiT da sxv. karstuli reliefi farTodaa gavrcelebuli dasavleT 
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saqarTvelos Sua sartyelSi. karstuli reliefis ganviTareba dakavSirebulia 
carculi sistemis nafenebTan. saqarTveloSi arCeven karstuli movlenebis or 
formas: miwisqveSas da zedapiruls. afxazeTis mTiswinebSi karstul proce-
sebTan erTad aRiniSneba mewyruli movlenebic, romlebic ayalibeben relifis 
mewyrul-karstul formebs.

kordian-karbonatuli niadagis arealSi reliefi eroziuli tipisaa da war-
modgenilia denudaciuri, denudaciur-akumulaciuri da denudaciur-mewyru-
li formebiT.

niadagwarmomqmneli qanebi warmodgenilia karbonatuli qanebiT (kirqvebi, 
mergelebi, dolomitebi da a.S.). kirqviani mTebi, romlebic warmodgenilia 
carcis da iuris kirqvebis mZlavri fenebiT, uwyveti zoliTaa gaWimuli md. 
fsoudan lixis (suramis) qedamde. sxvadasxva klimatur pirobebSi karbonatu-
li qanebis gamofitvis produqtebi an inarCunebs sawyiss Semadgenlobas, an 
swrafad kargavs karbonatebs. bevria damokidebuli karbonatuli qanebis Tvi-
sebebze – simkvriveze, forianobaze, qanis „siwmindeze“ (petrografiuli mina-
revebis arsebobaze). 

saqarTvelos tyis zonaSi klimati zomierad Tbilia, yvelaze civi Tvis tem-
peraturaa -1--40C, yvelaze Tbilis – 18-200C, aqtiur temperaturaTa jami – 2000-
35000C, naleqebis raodenoba ki 1400-1600mm-s aRwevs.

mcenareuloba warmodgenilia muxnar-rcxilnarebiT balaxebis farTo mo-
nawileobiT. aTvisebuli farTobebi gamoyenebulia venaxis, xexilis, maT Soris 
subtropikuli xexilis, dafnisa da sxva mravalwlianebisTvis.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi.

 kordian-karbonatul niadagis profils aqvs Semdegi Seneba:
A – humusovani horizonti simZlavriT 3-dan 20sm-mde, muqi an muqi-ruxi, 

zogjer yavisferi ieriT, marcvlovani an wvril-koStovan-marcvlovani stru-
qturiT, gadasvla TandaTanobiTi;

AB – gardamavali horizonti saerTo simZlavriT 20-30sm, muqi yomrali, mar-
cvlovan-koStovani, gadasvla – naTeli;

CD – qanisken gardamavali, simZlavriT 20-30sm, yomrali, koStovan-dakuTxu-
li.

 kordian-karbonatuli niadagi gansxvavdeba kargad gamoxatuli humusovani 
horizontiT, marcvlovani an wvril-koStovan-marcvlovani struqturiT. kir-
qvebze, maT Soris, dolomitizebul kirqvebze, ganviTarebuli niadagi, ufro 
xirxatiania, vidre mergelebze ganviTarebuli kordian-karbonatuli niadagi. 
erTsa da imave pirobebSi mergelebze viTardeba ufro mZlavri niadagi, vidre 
kirqvebze.

kordian-karbonatuli niadagi xasiaTdeba neitraluri an sustad tute rea-
qciiT. humusis Semcveloba zomieria an mcire, amasTan, mergelebze ganviTare-
buli niadagi gamoirCeva humusis naklebi SemcvelobiT. rogorc wesi, niadagi 
Rrmad humusirebulia. karbonatebis Semcveloba meryeobs did farglebSi (20 
– 50%). mSTanTqavi kompleqsi maZRaria fuZeebiT. STanTqmul kalciumze mo-
dis saerTo jamis 92%-mde. kirqvebze ganviTarebuli niadagi xasiaTdeba Tixa, 
xolo mergelebze – Tixnari meqanikuri SedgenilobiT. 

kirqvebze ganviTarebuli mcire simZlavris niadagi ufro Tixiania, vidre 
mZlavri niadagi. xSirad aRiniSneba profilis Sua nawilis gaTixeba.
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TixamineralebSi Warbobs monTmoriloniti da hidroqarsebi. niadagSi War-
boben rkinis silikaturi formebi.

amrigad, kordian-karbonatuli niadagi xasiaTdeba kargad gamoxatuli hu-
musovani horizontiT, neitraluri an sustad tute reaqciiT, humusis zomieri 
SemcvelobiT, mSTanTqavi kompleqsis maZRrobiT, Tixa an Tixnari meqanikuri 
SedgenilobiT, rkinis silikaturi formebis siWarbiT.

kordian-karbonatul niadagSi ZiriTadi elementaruli niadagwarmomqmneli 
procesebia: humussialitizacia, humuswarmoqmna da gastruqtureba.

kordian-karbonatuli niadagi gansxvavdeba yomrali niadagisgan muqi Sefe-
rilobiT, fuZeebiT maRali maZRrobiT, tute reaqciiT, sustad gamoxatuli 
gaTixebiT, karbonatebis SemcvelobiT.

kordian-karbonatuli niadagi gansxvavdeba yviTelmiwa-eweri niadagisgan 
gaewerebuli horizontis uqonlobiT, tute reaqciiT, ZiriTadi Jangeulebis 
met-naklebad Tanabari ganawilebiT, karbonatebis SemcvelobiT.

nax. 19. kordian-karbonatuli niadagis ZiriTadi maCveneblebi

klasifikacia. kordian-karbonatuli niadagi aerTianebs sam qvetips: ti-
purs, gamotutulsa da wiTeli feris („Terra rossa“).

kordian-karbonatul tipur niadagSi karbonatebi aRiniSneba zedapiridan an 
humusovan horizontSi. niadagi gamoirCeva kordian-karbonatuli niadagisTvis 
damaxasiaTebeli TvisebebiT. is viTardeba yomrali niadagis arealSi iseT qa-
nebze, romlebic didi raodenobiT Seicavs kalciumis karbonatebs. profili 
sustadaa ganviTarebuli, didi raodenobiT Seicavs xirxats da qanis namtvre-
vebs. humusis Semcveloba zomieria. STanTqmis tevadoba maRalia. humusovani 
horizontis reaqcia neitraluria.

kordian-karbonatul gamotutul niadagSi karbonatebi aRiniSneba iluviur 
horizontSi. niadagi viTardeba karbonatuli qanebis SedarebiT mZlavr elu-
vion-deluvionze. profili sakmaod mZlavria. humusovani horizontis simZla-
vre aRwevs 20-30sm. iluviuri horizonti momkvrivoa, xSirad gaTixebuli.
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kordian-karbonatuli wiTeli feris niadagi („Terra rossa“) viTardeba mkvriv 
kirqvebsa da mergelebze. niadagi xasiaTdeba sxvadaxva simZlavriT, karbona-
tulobiT an gamotutviT, wiTeli SeferilobiT, sustad mJave an neitraluri 
reaqciiT.

kordian-karbonatul niadagSi gamoyofen Semdeg gvarebs:
kirqviani – formirdeba kirqvebze, gansxvavdeba profilis mcire simZla-

vriT, mniSvnelovani xirxatianobiT, maRali STanTqmis tevadobiT, humusis 
saSualo da maRali SemcvelobiT.

Tixian-mergeluri – viTardeba mergelebze, karbonatul qviSnarebze an 
Tixebze. gansxvavdeba xirxatianobis uqonlobiT, mZlavri profiliT, humusis 
da karbonatebis naklebi SemcvelobiT. 

kordian-karbonatuli niadagi iyofa saxeobad humusovani horizontis (mci-
re <15sm, saSualo >15sm) simZlavris mixedviT.

genezisi. kordian-karbonatuli niadagis dedaqanebi (kirqva da mergelebi) 
ZiriTad oqsidebs (SiO2, AL2O3, Fe2O3 da sxv.) Seicavs umniSvnelo raodenobiT. 
am qanebze dasaxlebuli litofilebi-liqenebi, xavsebi da sxv., qanTan Sedare-
biT 2-jer meti raodenobiT Seicaven kaJmiwas, 7-jer meti raodenobiT AL2O3 
da 5-jer meti raodenobiT Fe2O3 . umdablesi mcenareebis mier mineraluri ni-
vTierebebis biologiuri SerCeviTi STanTqmis Sedegad wvrilmiwa mdidrdeba 
ZiriTadi oqsidebiT. am niadagebis warmoqmnis procesSi monawilobs kalcofi-
li merqniani da balaxa mcenareebi. SeiZleba iTqvas, rom es procesi kordia-
ni niadagwarmoqmnis procesis xasiaTs atarebs, rasac ganapirobebs mcenareTa 
maRali SerCeviTi STanTqma. mcenareTa naSTebi maRali nacrianobiT xasiaTde-
bian. niadagebi gamoirCeva humusis intensiuri dagrovebiT, rac ganpirobebu-
lia qanebis karbonatulobis gamo niadagwarmomqmnis procesis neitraluri (an 
susti tute) ares pirobebSi TviTmyofadi humifikaciis procesiT. niadagwar-
moqmnis procesis intensivobas bevrad gansazRvraven qanebis petrografiuli 
Sedgeniloba da reliefuri pirobebi. humusis yvelaze intensiuri dagroveba 
aRiniSneba kirqvebze warmoqmnil niadagSi, xolo mcire dagroveba – dolomi-
tebsa da mergelebze. niadagis warmoqmna dakavSirebulia aloqtonur pirobeb-
Tan. amasTan dakavSirebiT, reliefis uaryofiT elementebze ganviTarebuli 
kordian-karbonatuli niadagi sakmaod Rrmaa. evoluciis Sedegad klimaturi 
agentebis da mcenareulobis zemoqmedebiT formirdeba sxva niadagisken gar-
damavali niadagi, magaliTad, renZino-yomrali, renZino-yavisferi da a.S.

agronomiuli Tvisebebi. kordian-karbonatuli niadagi gamoyenebis mixed-
viT iyofa or jgufad: 1) mcire sisqis, xirxatiani da Camorecxili da 2) saSua-
lo sisqis an mZlavri, naklebad xirxatiani da bevrhumusiani niadagi. pirveli 
jgufis niadagi eqstensiur saZovrebadaa gamoyenebuli. maTi gaumjobesebis Zi-
riTadi RonisZiebaa sakarantino wesebis SemoReba, mcenareebis Wris akrZalva. 
meore jgufis niadagze saWiroa ganxorcieldes niadagdacviTi, aRdgena-gaum-
jobesebis da satyeo-samelioracio RonisZiebebi.

kordian-karbonatuli niadagi aTvisebulia venaxis, xexilis, Tambaqos, daf-
nis, citrusebis da sxva Zvirfasi kulturebis qveS. am niadags farTod iyene-
ben mindvris kulturebisTvisac. mineraluri sasuqebis da mikrosasuqebis (man-
ganumi, bori) gamoyenebiT iReben simindis did mosavals. venaxisa da citruse-
bis produqciis miRebaze did gavlenas axdens am niadagis karbonatuloba da 
xirxatianoba. ukanaskneli qmnis niadagis xelsayrel Tbur reJims, rac dadebiT 
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gavlenas axdens Saqrisa da sxva nivTierebaTa dagrovebaze. karbonatul qane-
bze ganviTarebul niadags dadebiT agrosawarmoo maCveneblebTan erTad, aqvs 
uaryofiTi Tvisebebic, magaliTad, maRali savele tenianobis fonze produq-
tiuli tenis deficiti. am movlenis Tavidan asacileblad saWiroa atmosferu-
li naleqebis SenarCuneba, maT Soris mulCireba torfiT.

kordian-karbonatul niadagSi hidrolizebadi azotis Semcveloba saSua-
loa (7-10mg/100g niadagze), saerTo fosforic saSualoa (0,14-0,2%), xolo gac-
vliTi fosfori dabalia (1,0-2,2mg/100g niadagze). saerTo kaliumi bevria (1,5-
1,8%), gacvliTi kaliumi saSualo raodenobiTaa (25-30mg/100g niadagze). boris, 
manganumis, TuTiis da molibdenis Zvradoba damokidebulia mraval faqtorze: 
Jangva-aRdgeniT pirobebze, niadaguri xsnaris mJavianobaze, niadagis teniano-
baze, niadaguri mikrofaunis aqtiurobaze, organuli nivTierebis fiqsaciaze 
niadagSi. kordian-karbonatuli niadagis nayofierebis asamaRleblad saWiroa 
organuli da azot-fosforiani sasuqebis sistematuri Setana.

16.2.10. ruxi-yavisferi niadagi

zogadi daxasiaTeba. ruxi-yavisferi niadagi xasiaTdeba aradiferencirebu-
li, gaTixebuli, karbonatuli, mcirehumusiani profiliT. niadagur profils 
Cveulebriv Semdegi Seneba aqvs: ACa-BmCa-BCam-BCCa. ZiriTadi diagnostikuri ma-
Cveneblebia humusovani da karbonatuli profilebis SedarebiT gaWimuloba, 
profilis Sua nawilSi kargad gamoxatuli gaTixeba da zedapirTan karbonate-
bis arseboba.

saqarTveloSi ruxi-yavisferi niadagebis saerTo farTobi Seadgens 5.8%-s 
(402 000ha). gavrcelebulia samxreT saqarTvelos samxreT-aRmosavleT nawilSi 
marneulis, gardabnis, sagarejosa da sxva raionebis teritoriaze. esazRvreba 
yavisfer, Sav, mdelos-rux-yavisfer niadagebs. 

Seswavlis istoria. pirvelad es niadagi mura da wabla niadagis saxelwode-
biT Seiswavla s. zaxarovma (1926). m. sabaSvilis (1948) azriT, zogierTi gansx-
vavebis miuxedavad, aRmosavleT saqarTvelos wabla niadagi waagavs ruseTis 
samxreT da samxreT-aRmosavleTi raionebis wabla niadags (morfologiuri da 
ZiriTadi fizikur-qimiuri maCveneblebiT).

d. gedevaniSvili iyo pirveli niadagmcodne, romelmac aRniSna aRmosavleT 
saqarTveloSi gamoyofili wabla niadagis Seusabamoba adgilobriv niadagwar-
momqmnel faqtorebTan. Seusabamobis gamosasworeblad am niadags zogjer wa-
blisfer niadagsac uwodebda. r. kirvaliZe (1985) aRniSnavda, rom d. gedeva-
niSvilma xelnawerSi `q. Tbilisis sagareubno zonis niadaguri safaris mokle 
sawarmoo daxasiaTeba~ (1933) pirvelma gamoiyena marTebuli saxelwodeba `ru-
xi-yavisferi niadagi~ Tanamedrove gagebiT.

ruxi-yavisferi niadagis calke zonalur tipad gamoyofa ekuTvnis a. ro-
zanovs (1952), romelmac mtkvris da araqsis dablobebSi Catarebuli kvlevis 
safuZvelze daaskvna, rom aq gamoyofili sxvadasxva niadagi (ruxi, mura, wa-
bla) erT axal niadagur tips miekuTvneba. s. zaxarovi ganixilavda rux-yavis-
fer niadags rogorc subtropikuli sartylis mSrali stepebis niadags. man 
aRmosavleT amierkavkasiaSi ruxi-yavisferi niadagi Seadara yazaxeTis wabla 
da mura da Sua aziis rux-yavisfer niadags da daaskvna, rom warmodgena aRmo-
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savleT amierkavkasiaSi ruxi-mura da wabla niadagis arsebobis Sesaxeb mcdaria 
da saTanado Seuswavlelobis Sedegia.

r. kirvaliZis (1976, 1983), e. nakaiZis (1976, 1980) gamokvlevebiT dadasturda, 
rom saqarTvelos mSrali subtropikebis ruxi-yavisferi niadagi gansxvavdeba 
subborealuri sartylis mSali stepebis wabla niadagisgan niadagwarmomqm-
neli faqtorebiT, TvisebebiT da elementaruli procesebiT.

ekologia. ruxi-yavisferi niadagi formirdeba zomierad mSrali subtro-
pikuli klimatis pirobebSi. yvelaze civi Tvis temperaturaa 0--10C, yvelaze 
Tbilis – 24-250C, saSualo wliuri – 12-130C. savegetacio periodis xangrZli-
voba 7 Tves (220 dRes) aRemateba. aqtiur temperaturaTa jamia 4000-45000C. 
atmosferuli naleqebis saSualo wliuri raodenoba 300-500mm-ia. naleqebis 
maqsimumi modis gazafxulsa da Semodgomaze (80%). Tovlis safari aramyaria. 
Tovlian dReTa ricxvi 20-40 Soris meryeobs. saSualo wliuri datenianebis 
koeficienti udris 0,4-0,6.

reliefi warmodgenilia vakeebiT, mTiswinebiT da dabalmTianeTiT.
niadagwarmomqmneli qanebi warmodgenilia sxvadasxva granulometru-

li, mineralogiuri da qimiuri Semadgenlobis proluviuri, aluviuri, elu-
viur-deluviuri genezisis naleqebiT. zogjer es naleqebi damlaSebulia.

mcenareuloba mSral-stepuria. warmodgenilia uroiani, vaciwveriani, avS-
niani da nairbalaxovani dajgufebebiT. buCqnari mcenareebi warmodgenilia 
ZeZvnariT da jagrcxilnariT. teritoriis didi nawili aTvisebulia saso-
flo-sameurneo kulturebis saxnav-saTes farTobebad – xorbali, qeri, simindi, 
mzesumzira. SedarebiT mcire farTobi ukavia mravalwlian nargavebs – xexilis 
baRebs, venaxebs; baRCa-bostneulis teqnikuri kulturebidan aq gvxdeba gerani. 
teritoriis mniSvnelovani nawili ukavia zamTris saZovrebs.

ruxi-yavisferi niadagi niadagwarmoqmnis SedarebiT didi asakiT xasiaTdeba.
profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-

sebi. 
ruxi-yavisferi niadagis profils aqvs Semdegi Seneba:
ACa – humusovani horizonti simZlavriT 20-30sm, moyavisfro-ruxi, Tixnari, 

yamir niadagSi zeda nawili ufro msubuqi meqanikuri Sedgenilobis, marcvlo-
van-wvril-koStovani struqturis, gadasvla – naTeli;

BmCa – metamorfuli gaTixebis horizonti simZlavriT 40-50sm, moruxo-ya-
visferi an moruxo-yomrali, mkvrivi, ufro mZime, vidre humusovani, kaklo-
van-beltovani; karbonatuli gamonayofebi warmodgenilia ZarRvebiT da TeTri 
TvlebiT, koStovani an kaklovan-koStovani, gadasvla TandaTanobiTi;

BCam – horizonti, romelSic gaTixeba SeTavsebulia maqsimalur karbonatu-
lobasTan, ruxi-yavisferi karbonatebis gamonayofebi laqebisa da konkrecie-
bis saxiT, gadasvla TandaTanobiTi;

BCCa – gadasvla karbonatuli, zogjer damlaSebuli qanisken. 
amrigad, ruxi-yavisferi niadagi xasiaTdeba humusovani da karbonatuli 

profilis SedarebiTi gaWimulobiT, profilis Sua nawilis kargad gamoxatu-
li gaTixebiT da karbonatebis arsebobiT zedapiridan.

ruxi-yavisferi niadagi xasiaTdeba sustad tute an tute reaqciiT. humu-
sis Semcveloba dabalia (3%-mde). humusis tipi – fulvatur-humaturia, amasTan 
agresiuli fraqciis (1a) Semcveloba dabalia, xolo arahidrolizebadi naSTis 
– mniSvnelovani (43,99%-mde).
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ruxi-yavisferi niadagis erT-erTi damaxasiaTebeli Taviseburebaa karbo-
natul-iluviuri horizontis arseboba. T. uruSaZis (1987) mixedviT, amiT es 
niadagi gansxvavdeba Ria yavisferi niadagisgan. karbonatebis Semcveloba mer-
yeobs 4,2%-dan 23,1%-mde. karbonatuloba aRiniSneba niadagis zedapiridan, ri-
Tac ruxi-yavisferi niadagi gansxvavdeba subborealuri sartylis mSrali ste-
pebis wabla niadagisgan. mSTanTqavi kompleqsi maZRaria fuZeebiT. STanTqmu-
li fuZeebis jami saSualod meryeobs 32,42-36,35mg.eqv/100g niadagze. siRrmiT 
humusis raodenobis Semcirebis da meqanikuri Semadgenlobis gamsubuqebasTan 
erTad, fuZeebis jami mcirdeba. gacvliT kaTionebSi Warbobs kalciumi, siRr-
miT misi Semcveloba mcirdeba gacvliTi magniumis Semcvelobis zrdis xarjze. 
ruxi-yavisferi niadagis mSTanTqav kompleqsSi monawileobs gacvliTi natriu-
mi, romlis Semcveloba zogierT SemTxvevaSi fuZeebis jamidan 12-14% aRwevs.

am niadagisTvis damaxasiaTebelia profilis zeda da Sua nawilis mZime Tix-
nari meqanikuri Sedgeniloba. profilis qveda nawilSi aRiniSneba meqanikuri 
Sedgenilobis Semsubuqeba. am niadagis Sua nawilis gaTixeba erT-erTi ZiriTa-
di diagnostikuri maCvenebelia.

meqanikur SedgenilobaSi 0,05-0,01mm da 0,005-0,001mm fraqciebis Semcvelo-
ba profilis mixedviT Tanabrad nawildeba da xasiaTdeba simetriuli zrdiT 
0,01-0,005mm fraqciasTan SedarebiT. pirvelad es movlena daadgina r. kirva-
liZem (1976) ruxi-yavisferi niadagis meqanikuri Sedgenilobis bipolarobis 
saxelwodebiT. igi damaxasiaTebelia mSrali subtropikebis niadagebisTvis.

mkvrivi naSTis Semcveloba aRwevs 1,334%-s, xolo TabaSiris – 8,15%-s. nia-
dagebis da leqis fraqciis mTliani qimiuri Semadgenlobis mixedviT ZiriTadi 
Jangeulebis ganawileba met-naklebad stabiluria. leqis fraqciaSi Warbobs 
monTmoriloniti (40-50%) da hidroqarsebi (30-40%). mcire raodenobiT gvxdeba 
kaoliniti, kvarci da sxva mineralebi.

rux-yavisfer niadagSi silikaturi rkina Warbobs arasilikaturs. arasili-
katuri rkinis Semcveloba mniSvnelovania rogorc leqSi, ise niadagSi, xolo 
amorfuli rkinis Semcveloba mcirea. arasilikaturi da amorfuli rkinis Sem-
cvelobis maqsimumi aRiniSneba niadaguri profilis zeda nawilSi.

ruxi-yavisferi niadagis wylovan-fizikuri Tvisebebi damakmayofilebelia. 
morwyvisas am niadagebis morfologiuri Seneba mniSvnelovnad ar icvleba.

amrigad, ruxi-yavisferi niadagi xasiaTdeba zeda horizontebis umniSvnelo 
humusirebiT da humusovani nivTierebebis Zlieri SekavSirebiT, mTeli niada-
guri profilis maRali gaTixebiT, Sua nawilSi leqis fraqciis maqsimaluri 
SemcvelobiT, ZiriTadi Jangeulis praqtikulad Tanabari ganawilebiT, fuZee-
bis maZRrobiT, silikaturi rkinis siWarbiT arasilikatur rkinaze, sustad 
tute an tute reaqciiT, mTeli profilis karbonatulobiT da sakmaod mZla-
vri, kargad gamoxatuli karbonatul-iluviuri horizontis arsebobiT.

ruxi-yavisferi niadagis ZiriTadi elementaruli niadagwarmomqmneli pro-
cesebia: humuswarmoqmna, humusdagroveba, gakarbonateba da sialitizacia.

ruxi-yavisferi niadagi gansxvavdeba yavisferi niadagisgan (romelic for-
mirdeba ufro meti datenianebis da naklebi Tbouzrunvelyofis pirobebSi) 
ufro muqi SeferilobiT, humusis naklebi SemcvelobiT, ufro mcire simZla-
vris humusovani horizontiT, mTeli profilis karbonatulobiT, tutiano-
bis meti maCvenebliT, rkinis sxvadasxva formis meti SemcvelobiT, karbona-
tul-iluviuri horizontis arsebobiT.
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ruxi-yavisferi niadagi gansxvavdeba Savi niadagisgan mcire simZlavris hu-
musovani horizontiT, ruxi-yavisferi SeferilobiT, ufro msubuqi meqaniku-
ri SedgenilobiT, humusis dabali SemcvelobiT, kargad gamoxatuli karbona-
tul-iluviuri horizontis arsebobiT, dawidulobis niSnebis uqonlobiT.

ruxi-yavisferi niadagi gansxvavdeba mdelos-ruxi-yavisferi niadagisgan 
(romelic formirdeba rux-yavisfer niadags Soris gadidebuli datenianebis 
pirobebSi) ufro naklebi simZlavriT, galebebis uqonlobiT, SedarebiT nakle-
bi gaTixebiT.

nax. 20. ruxi-yavisferi niadagis ZiriTadi maCveneblebi

klasifikacia. ruxi-yavisferi niadagi iyofa sam qvetipad: muqi, Cveulebri-
vi da Ria.

muqi ruxi-yavisferi niadagi viTardeba ruxi-yavisferi niadagis arealis Se-
darebiT datenianebul adgilebSi avSan-efemer-marcvlovani mSrali stepebis 
da buCqnarebis qveS. humusovani profili SedarebiT mZlavria. humusis Semcve-
loba zeda horizontSi Seadgens 4-5%-s; karbonatebis Semcveloba zeda hori-
zontSi mcirea, siRrmiT matulobs da aRwevs 15-18%-s, niadagis reaqcia sustad 
tutea, STanTqmis tevadoba 30-35mg.eqv/100g niadagze. adviladxsnadi marilebi 
praqtikulad ar aRiniSneba.

Cveulebrivi ruxi-yavisferi niadagi formirdeba efemer-marcvlovani mSra-
li stepebis pirobebSi. humusovani profili naklebi simZlavrisaa, vidre muq 
rux-yavisfer niadagSi. humusis Semcveloba zeda horizontSi Seadgens 2,5-3,5%-s, 
karbonatebis Semcveloba zeda horizontSi mcirea, siRrmiT mniSvnelovnad ma-
tulobs, reaqcia sustad tutea, STanTqmis tevadoba 25-30mg.eqv/100g niadagze, 
adviladxsnadi marilebi praqtikulad ar aRiniSneba.

Ria ruxi-yavisferi niadagi viTardeba ruxi-yavisferi niadagis arealis yve-
laze mSral nawilSi efemer-yaryan-avSniani mSrali stepis pirobebSi. humu-
sovani horizonti mcire simZlavrisaa, humusis Semcveloba 2-2,5%-ia, reaqcia 
sustad tute an tutea, STanTqmis tevadoba 22-25mg.eqv/100g niadagze. aRiniS-
neba damlaSeba.
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ruxi-yavisferi niadagis qvetipebSi gamoyofen Semdeg gvarebs:
Cveulebrivi – am gvars gaaCnia ruxi-yavisferi niadagis qvetipebis yvela 

niSani da Tviseba.
bicobi – xasiaTdeba profilis mkafio diferenciaciiT. profilis zeda 

nawili (5-15sm) ufro fxvieria. qvemoT mdebareobs yavisfer-yomrali bicobiani 
horizonti, gamkvrivebuli, ufro mZime meqanikuri Sedgenilobis. SedarebiT 
qvemoT naklebad mkvrivi, Tvlebis da msxvili laqebis saxiT. gacvliTi Na Sem-
cveloba yovelTvis ar aris maRali.

bicobnari – formirdeba damlaSebul qanebze da aqvs sustad diferencire-
buli profili. adviladxsnadi marilebi aRiniSneba zeda horizontidan, xolo 
1m siRrmeze isini 2%-s aRematebian.

TabaSiriani (`gajiani“) – humusovani horizonti mcire simZlavrisiaa. qvemoT 
TabaSiris Semcveli horizontia.

qvamrgvaliani – formirdeba gamozidvis konusebze da gansxvavdeba sustad 
diferencirebuli profiliT da qvamrgvalebis maRali SemcvelobiT.

ruxi-yavisferi niadagi iyofa saxeobad bicobianobis xarisxis da advila-
dxsnadi marilebis siRrmeebSi ganlagebis mixedviT. 

genezisi. ruxi-yavisferi niadagis Tvisebebi ukavSirdeba Tanamedrove 
bioklimatur pirobebs. am niadagis wylis reJimi araCamrecxia. niadagwarmoqm-
nis procesi mimdinareobs tenis mkveTri deficitis pirobebSi wlis xangrZli-
vi drois ganmavlobaSi. Sedegad, mcenareuli narCenebi da axladwarmoqmnili 
humusi ganicdis intensiur mineralizacias. mSrali subtropikebis klimaturi 
pirobebis Taviseburebani (maRali temperatura sakmao datenianebis xanmokle 
periodTan SexamebiT) gansazRvraven Sidaniadagur gamofitvas Tixebis, rkinis 
hidroqsidebis, karbonatebis dagrovebiT. tenian periodSi niadagur xsnarebs 
(romlis SemadgenlobaSi Warboben kalciumis da magniumis hidrokarbonatebi) 
aqvT daRmavali, xolo mSral periodebSi – aRmavali gadaadgileba.

agronomiuli Tvisebebi. mSrali subtropikebis bunebrivi pirobebi saSua-
lebas gvaZlevs, moviyvanoT mravali sasoflo-sameurneo kultura, maT Soris, 
xorbali, vazi, komSi, leRvi, broweuli, kakali da sxva subtropikuli kul-
turebi. ruxi-yavisferi niadagis potenciuri nayofiereba sakmaod maRalia, 
magram miwaTmoqmedeba izRudeba wylis ukmarisobiT. urwyav pirobebSi kul-
turebis umravlesoba iZleva mcire mosavals. saerTo azotis Semcveloba da-
bali an saSualoa (0,14-0,25%), mTliani fosforis saSualoa (0,16-0,20%), mTlia-
ni kaliumis maRalia (1,5-1,7%). hidrolizebadi azotis Semcveloba saSualoa 
(7,0-8,0mg/100g niadagze), STanTqmuli fosforis dabalia (2-3mg/100g niadagze), 
gacvliTi kaliumis maRalia (50-60mg/100g niadagze). niadagi Raribia sakvebi 
elementebiT da organuli da mineraluri sasuqebis gamoyenebis da sidera-
tebis daTesvis gareSe ver uzrunvelyofen sasoflo-sameurneo kulturebis 
saSualo mosavlis miRebasac ki. did efeqts iZleva azotiani da fosforiani 
sasuqebi. ruxi-yavisferi niadagi erozirebisa da meoradi damlaSebis Tval-
sazrisiT, warmoadgens potenciurad saSiS niadags (gansakuTrebiT Cveulebri-
vi da Ria ruxi-yavisferi niadagi). aucilebelia tenis xelovnuri regulireba 
rwyvis normebis mkacri dacviT, sarwyav farTobebze daxuruli drenaJis mow-
yoba, Zovebis swori dagegmva. gabicobebuli ruxi-yavisferi niadagis nayofie-
rebis amaRlebisTvis saWiroa qimiuri meliorantebis gamoyeneba. 
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16.2.11. mdelos-ruxi-yavisferi niadagi

zogadi daxasiaTeba. mdelos-ruxi-yavisferi niadagi xasiaTdeba aradife-
rencirebuli profiliT, rux-yavisfer niadagTan SedarebiT ufro mZlavri 
profiliT, mTels profilSi galebebis niSnebiT, Zlieri gaTixebiT. niadagis 
profils Cveulebriv aqvs Semdegi Seneba: ACa(g) -BmCa(g)-BCat(g))-BC(g).

saqarTveloSi mdelos-ruxi-yavisferi niadagis saerTo farTobi Seadgens 
3,3%-s (228 800ha). formirdeba rux-yavisfer niadags Soris gadidebuli date-
nianebis pirobebSi. niadagi ZiriTadad gavrcelebulia marneulis da gardabnis 
raionebSi. SedarebiT mcire farTobebze gvxvdeba kaspis raionSi. sakmaod did 
farTobzea gavrcelebuli alaznis vakeze (alaznis marjvena mxare, samxreT-aR-
mosavleTi nawili). 

masalebi am niadagis Sesaxeb motanilia r. kirvaliZis (1976), e. nakaiZis (1980) 
da sxvaTa SromebSi.

ekologia. mdelos-ruxi-yavisferi niadagi viTardeba zomierad mSrali sub-
tropikuli klimatis pirobebSi. yvelaze civi Tvis temperatura aris 0-10C, 
yvelaze Tbilis – 24-250C. saSualo wliuri – 12-130C. savegetacio periodis xan-
grZlivoba 7 Tves (220 dRes) aRemateba. aqtiur temperaturaTa jami Seadgens 
4000-45000C. atmosferuli naleqebis saSualo wliuri raodenoba 300-500mm. na-
leqebis maqsimumi modis gazafxulsa da Semodgomaze (80%). Tovlis safari 
aramyaria. Tovlian dReTa ricxvi 20-40 Soris meryeobs. saSualo wliuri da-
tenianebis koeficienti aris 0,4-0,6.

reliefi warmodgenilia vakeebiT, mTiswinebiT da dabalmTianeTiT.
niadagwarmomqmneli qanebi warmodgenilia sxvadasxva meqanikuri, mineralo-

giuri da qimiuri Semadgenlobis proluviuri, aluviuri, aluviuri-deluviu-
ri genezisis naleqebiT. zogjer naleqebi damlaSebulia.

mcenareuloba mSral-stepuria. teritoriis mniSvnelovani nawili ukavia 
zamTris saZovrebs.

mdelos-ruxi-yavisferi niadagis niadagwarmoqmnis procesSi mniSvnelovania 
anTropogenuri faqtoris  (irigaciis) gavlena.

mdelos-ruxi-yavisferi niadagi niadagwarmoqmnis SedarebiT didi asakiT xa-
siaTdeba.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procesebi. 
mdelos-ruxi-yavisferi niadagis profils aqvs Semdegi Seneba:
ACa(g) – humusovani horizonti simZlavriT 15-20sm, muqi ruxi-yavisferi, te-

niani, momkvrivo, gvxvdeba fesvebi, aRiniSneba galebebis niSnebi, koStovani, 
gadasvla – naTeli;

Bmca(g) – yavisferi, simZlavriT 30-35sm, kaklovan-koStovani, teniani, gaTixe-
buli, galebebis niSnebiT, erTeulad fesvebi, gadasvla TandaTanobiTi;

Bca(g) – yavisferi, simZlavriT 20-25sm, galebebis niSnebiT, koStovani;
BCg – Ria-yavisferi simZlavriT 40-60sm, galebebuli, karbonatebis TeTri 

Tvlebi, koStovan-kaklovani.
 amrigad, mdelos-ruxi-yavisferi niadagi xasiaTdeba ruxi-yavisferi an ya-

visferi SeferilobiT, koStovani an koStovan-kaklovani struqturiT, profi-
lis Sua nawilis gaTixebiT, karbonatulobiT, galebebis niSnebiT.

mdelos ruxi-yavisferi niadagis reaqcia sustad tute an tutea, humusis 
Semcveloba dabalia (humusovan horizontSi 2,5%), magram profili rCeba Rr-
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mad humusirebuli. karbonatebi aRiniSneba zedapiridan, siRrmiT maTi raode-
noba izrdeba. STanTqmis tevadoba maRalia. STanTqmul kompleqsSi Warbobs 
gacvliTi kalciumi. niadagi miekuTvneba msubuq da saSualo Tixebs. profilis 
Sua da qveda nawilSi aRiniSneba gaTixeba.

mdelos-ruxi-yavisferi niadagis ZiriTadi elementaruli niadagwarmomqm-
neli procesebia: humuswarmoqmna, humusdagroveba, gakarbonateba, sialitiza-
cia da galebeba.

mdelos-ruxi-yavisferi niadagi gansxvavdeba ruxi-yavisferi niadagisgan 
meti simZlavriT, galebebiT, ufro Zlieri gaTixebiT.

nax. 21. mdelos-ruxi-yavisferi niadagis ZiriTadi maCveneblebi

klasifikacia. mdelos-ruxi-yavisferi niadagi iyofa sam qvetipad: zedapi-
rulad-mdeluk-ruxi-yavisferi, mdeluk-ruxi-yavisferi da mdelos-ruxi-yavis-
feri.

zedapirulad-mdeluk-ruxi-yavisferi niadagi formirdeba iseT adgilebSi, 
sadac aRiniSneba damatebiTi zedapiruli datenianeba da gruntis wylebis Rr-
mad dgoma. galebebis niSnebi aRiniSneba zeda horizontebSi.

mdeluk-ruxi-yavisferi niadagi formirdeba iseT adgilebSi, sadac gruntis 
wylebis dgoma Rrma ar aris (3-5 m). galebeba aRiniSneba qveda horizontebSi, 
niadagwarmomqmnel qanSi da agreTve sustad – zeda horizontebSi.

mdelos-ruxi-yavisferi niadagi formirdeba iseT adgilebSi, sadac gruntis 
wylebis dgoma aris zedapirTan axlos (2-3 m) da damatebiT aRiniSneba zedapi-
ruli datenianeba. intensiuri galebeba aRiniSneba mTels profilSi.

mdelos-ruxi-yavisferi niadagis qvetipebSi gamoiyofa Semdegi gvarebi:
Cveulebrivi – am gvars gaaCnia mdelos-ruxi-yavisferi niadagis qvetipebis 

yvela niSani da Tviseba.
bicobi – viTardeba damlaSebul qanebze an damlaSebuli wylebis zegavle-

niT; xasiaTdeba prizmuli struqturiT hor. A qveda da hor. B zeda nawilSi. 
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gacvliTi Na Semcveloba gamkvrivebul bicob horizontSi STanTqmis tevado-
bis 5%-ze metia.

bicobnari – formirdeba igive pirobebSi, rogorSic gvaris niadagebi. advi-
ladxsnadi marilebi aRiniSneba ara umetes 150sm-is siRrmisa.

mdelos-ruxi-yavisferi niadagi iyofa saxeobebad – humusis Semcvelobis, bi-
cobianobis xarisxisa da adviladxsnadi marilebis siRrmiT ganlagebis mixed-
viT.

 genezisi. mdelos-ruxi-yavisferi niadagi formirdeba impermacidul-eqsu-
daciuri tipis tenis reJimis pirobebSi. niadagis CamoyalibebaSi gansakuTre-
bul rols asrulebs hidrologiuri pirobebi. mdelos tipis niadagwarmoqmnas 
xels uwyobs, pirvel rigSi, miwisqveSa wylebis gavlena. mniSvnelovan rols 
asrulebs anTropogenuri faqtoric. irigaciis Sedegad Warbi wyali miwis qveS 
moZraobis dros qmnis gverdiT nakads, romelic zedapirul datenianebasTan 
erTad niadagis siRrmeSi moqmedebs gruntis wylis efeqtiT da amgvarad xels 
uwyobs niadagwarmoqmnis process.

agronomiuli Tvisebebi. niadags praqtikulad iseTive gamoyeneba aqvs, ro-
gorc rux-yavisfer niadags, Tumca, miwaTmoqmedeba naklebad SezRudulia te-
nis meti Semcvelobis gamo.

16.2.12. yavisferi niadagi

zogadi daxasiaTeba. yavisferi niadagi xasiaTdeba profilis mkveTrad ga-
moxatuli feradi diferenciaciiT, araCamrecxi wylis reJimis pirobebSi nia-
daguri sisqis naTlad gamoxatuli gaTixebis procesiT. niadagur profils 
Cveulebriv Semdegi Seneba aqvs: A-AB-BmCa-BCCa -CDCa. ZiriTadi diagnostikuri 
maCveneblebia metamorfuli gaTixebuli horizontis arseboba da profilis 
gakarbonateba.

saqarTveloSi yavisferi niadagis saerTo farTobi Seadgens 4.8%-s (311 
600ha). yavisferi niadagi gavrcelebulia aRmosavleT saqarTveloSi subtro-
pikuli tye-stepis zonaSi, ZiriTadad zRvis donidan 500(700) – 900(1300)m far-
glebSi. misi qveda sazRvari emijneba mdelos-yavisfer, rux-yavisfer da Sav 
(baris Savmiwa), xolo zeda – yomral niadags.

Seswavlis istoria. yavisferi niadagi pirvelad msoflioSi aRiwera saqar-
TveloSi 1904 wels s. zaxarovis mier. man Seiswavla es niadagi mcxeTis mi-
damoebSi, mTa didgoris CrdiloeT kalTebze muxnar-rcxilnarSi. SemdgomSi 
manve gamoyo es niadagi kaxeTSi, civ-gomboris qedze, axalcixis midamoebSi da 
sxv. s. zaxarovi naTlad ansxvavebda yavisfer niadags da Savmiwebisgan (Savi), 
romelic farTod aris gavrcelebuli saqarTvelos mSral subtropikebSi. man 
niadagi Seadara samxreT-aRmosavleT safrangeTis ramanis yomralebs. miuxeda-
vad amisa, saqarTvelos niadagebis saklasifikacio siaSi s. zaxarovi gamoyofda 
maT tyis ruxi (yomralebi Tanamedrove gagebiT) niadagis qvetipad.

1925 wels yavisferi niadagi pirvelad aRiniSna s. zaxarovis, v. akimcevis da 
i. imSeneckis mier amierkavkasiis niadagur rukaze.

v. akimcevma (1927) yavisferi niadagi gamoyo TeTriwyaros raionSi. yavisfer 
niadagze saintereso da vrceli masalaa moyvanili a. sanikiZis (1940) naSrom-
Si. mniSvnelovani wvlili am niadagis SeswavlaSi Seitana m. sabaSvilma (1948, 
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1949). i. gerasimovma (1949) Teoriulad daasabuTa am niadagis damoukidebel 
genezisur tipad gamoyofis sakiTxi da misca mSrali subtropikuli tyisa da 
buCqnarebis yavisferi niadagis saxelwodeba.

saqarTvelos yavisferi niadagi sakmaod dawvrilebiT aqvT Seswavlili i. 
anjafariZes (1966), e. nakaiZes (1970), T. uruSaZes (1987) da sxva mkvlevarebs, 
romlebmac gaRrmavebuli analizebis safuZvelze gaaSuqes am niadagis ZiriTa-
di Tvisebebi da Taviseburebani.

ekologia. yavisferi niadagi formirdeba mSrali subtropikebis klima-
tis pirobebSi – Tbili, TiTqmis uTovlo zamTriT da cxeli, mSrali zafxu-
liT. ianvris saSualo temperaturaa – 2,6-dan 0,60C, ivlisis – 20-240C; saSua-
lo wliuri temperaturaa 9,3-12,50C; savegetacio periodis xangrZlivoba 
Svid Tvemdea. aqtiur temperaturaTa jami Seadgens 2800-38000C-s. naleqebis 
saSualo wliuri raodenoba 300mm-dan 800mm-mde. aRiniSneba naleqebis ori 
maqsimumi – gazafxulis dasasruls da Semodgomis dasawyisSi. civ periodSi 
naleqebis raodenoba minimaluria. datenianebis koeficienti udris 0,5-0,8. 
niadagis tenis reJimis tipi impermacidulia, e.i. aorTqleba aWarbebs mosu-
li naleqebis raodenobas. 

reliefis udidesi nawilis formireba ukavSirdeba eroziul procesebs. 
zogierT adgilas reliefi warmodgenilia mewyruli formebiT. bevr adgilas 
ferdobebs mravalricxovani sakmaod farTo xevebi kveTs. Sida kaxeTSi relie-
fs seluri Rvarebis mavne moqmedebis kvali didad atyvia, romlis intensivo-
bas xels uwyobs fxvieri konglomeratul-qviSaqvuri neogenuri `civis wyeba“ 
da damewyrisken midrekili paleogenuri carculi qanebi. calkeuli ferdobis 
qveda zolSi aRiniSneba mosworebuli baqnebis mTeli wyeba. 

regionis Crdilo-dasavleT nawilis geologiur agebulebaSi, ZiriTadad, 
monawileoben paleogenidan – qviSa-Tixovani da vulkanogenuri formaciebi, 
xolo neogenidan – konglomeratebi, qviSaqvebi da kirqvebi. damreci ferdo-
bebi da Sleifebi ki warmodgenilia aluvioniT. aRmosavleTi da Crdilo-aR-
mosavleTi nawili agebulia neogenuri wyebiT – qviSaqvebiT, fomflo kon-
glomeratebiT, agreTve kirqvebiT (mergelebi) da terigenuli (galiosebuli) 
danaleqebiT. regionis samxreTi da samxreT-dasavleTi nawilis geologiur 
agebulebaSi monawileoben neogenuri vulkanogenuri qanebi – porfirituli 
tufebi, tuf-breqCiebi, lavuri Rvarebi, zedacarculi kirqvebi, paleocenuri 
da oligocenis terigenuli qviSa-qvebi da Tixebi. 

klimatis Tavisebureba, qanebis orvalentiani kaTionebis simdidris gamo, 
xels uwyobs karbonatebiT mdidari gamofitvis qerqis warmoqmnas.

niadagis didi nawili aTvisebulia da arsebuli landSaftebi TiTqmis mT-
lianad anTropogenuli xasiaTisaa. 

mcenareuloba warmodgenilia ariduli meCxerebiT da muxnarebiT. v. gu-
lisaSvilis (1980) azriT, ariduli meCxerebi anu naTeli tyeebi miekuTvneba 
subtropikuli klimatis savanebs. maT SemadgenlobaSi ZiriTadad monawileo-
ben foTlovani saxeobebi: kevis xe, beryena, akaki; buCqnarebidan – broweuli, 
Savjaga, grakla, Trimli, kowaxuri da sxv. balaxeuli safari ZiriTadad war-
modgenilia uroTi. ferdobebze ariduli meCxerebis SemadgenlobaSi Sedis 
Rviis zogierTi saxeoba. mcenareulobis yvela aRniSnuli saxeoba miekuTvneba 
sinaTlis moyvarul mcenares. isini gvalvagamZlea, uviTardeba mZlavri fesvTa 
sistema.
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muxnarebis SemadgenlobaSi, qarTuli muxis garda, Sedis Cveulebrivi ifani, 
mindvris nekerCxali, panta, rcxila, jagrcxila, Tela, qorafi, xolo buCqna-
rebidan – kuneli, zRmartli, Sindanwla, Sindi, WanWyati.

muxnarebis pirwminda tyekafebze, gansakuTrebiT saqonlis Zovebis Semdeg, 
warmoiqmneba buCqnarebisgan Semdgari meoradi warmoSobis mcenareuloba. mux-
narebis aseT derivatebs n. kecxoveli (1959) gansazRvravs, rogorc `jageklia-
nebs“. maT SemadgenlobaSi Sedis ZeZvi, grakla, kuneli, beryena, Savjaga, Jasmini 
da sxv. SemdgomSi degradaciisas buCqnari mcenareuloba qreba da Cndeba meo-
radi warmoSobis stepi.

yavisferi niadagi niadagwarmoqmnis SedarebiT didi asakiT xasiaTdeba.
profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procesebi. 
yavisferi niadagis profils aqvs Semdegi Seneba:
A – humusovani horizonti saerTo simZlavriT 20-35sm, muqi moruxo-yavis-

feri, mZime Tixnari an Tixiani, koStovani, kordiani, zogjer karbonatuli, 
gadasvla TandaTanobiTi;

AB – gardamavali horizonti, moruxo-yavisferi, mZime Tixnari an Tixiani, 
simZlavriT 10-sm-mde;

Bmca – metamorfuli horizonti simZlavriT 30-40sm, Ria yavisferi, Tixiani, mkvri-
vi, koStovan-kaklovan-beltovani, zogjer karbonatuli, gadasvla TandaTanobiTi;

BCCa – metamorfuli, qanisken gardamavali horizonti simZlavriT 20-35sm, 
araerTgvarovani, ufro msubuqi da naklebad mkvrivi, vidre zeda horizonti;

CDCa – sxvadasxva intensivobiT gamofituli qani.
amrigad, yavisferi niadagi xasiaTdeba kargad gamoxatuli humusovani hori-

zontiT, muqi moruxo-yavisferi SeferilobiT, koStovani struqturiT, mZime 
meqanikuri SedgenilobiT.

yavisferi niadagi xasiaTdeba sustad tute an neitraluri reaqciiT. siRr-
miT tutianoba izrdeba. humusis Semcveloba dabalia an saSualo, magram nia-
dagi Rrmad humusirebulia (yvelaze qveda fenebSi humusis Semcveloba xSirad 
1%-s aRemateba). xangrZlivi mSrali da cxeli periodis arseboba ganapirobebs 
organuli nivTierebis polimerizacias da damagrebas. karbonatul yavisfer 
niadagSi karbonatebi aRiniSneba zedapiridan. tipurSi – horizont AB, xolo 
gamotutulSi – horizont C-dan. kalciumis karbonatebi ama Tu im siRrmeze 
qmnian karbonatul-akumulaciur horizonts.

STanTqmis tevadoba sakmaod maRalia da did farglebSi meryeobs. yvelaze 
maRali tevadobiT gamoirCeva gamotutuli yavisferi niadagi. es maCvenebeli 
klebulobs Semdegi TanmimdevrobiT: tipuri yavisferi – karbonatuli yavisfe-
ri da Ria yavisferi niadagi. gacvliT kaTionebSi mkveTrad Warbobs kalciumi. 
gacvliTi kalciumis umniSvnelo Semcveloba aRiniSneba Ria yavisfer niadagSi. 
Ria yavisferi niadagi mcire raodenobiT Seicavs TabaSirs. karbonatobasTan 
erTad yavisferi niadagis erT-erTi ZiriTadi diagnostikuri maCvenebelia ga-
Tixeba (Cveulebriv profilis Sua nawilSi).

yavisfer niadagSi mTliani qimiuri Semadgenlobis mixedviT ar aRiniSeba 
profilis diferenciacia. amave dros aRiniSneba profilis teqsturuli dife-
renciacia, rac ukavSirdeba gaTixebis maqsimums mis Sua nawilSi. 

yavisfer niadagSi silikaturi rkinis Semcveloba aWarbebs arasilikaturi 
rkinis raodenobas. aseve, aRiniSneba Tavisufali (amorfuli da dakristalize-
buli) rkinis dagroveba profilis zeda nawilSi.
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yavisferi niadagis hidroTermuli reJimi xels uwyobs pirveladi minerale-
bis Rrma gamofitvas, gamofitvis wvrildispersiuli produqtebis profilis 
Sua da zeda nawilebSi SenarCunebiT. leqis fraqciis mineralebs Soris Warb-
obs monTmoriloniti da hidroqarsebi.

yavisferi niadagis wylovan-fizikuri Tvisebebi sakmaod xelsayrelia. maTi 
simkvrive yvelaze did sidideebs hor. B-Si aRwevs. saerTo forianoba 40-52%-s 
Seadgens, Wknobis tenianoba – 15-25%-s, xolo umciresi tentevadoba – 30-45%-s.

amrigad, yavisferi niadagi xasiaTdeba humusovani horizontis muqi-yomra-
li an yavisferi SeferilobiT, wvril-koStovani an marcvlovani struqturiT, 
susti tute an neitraluri reaqciiT, humusis saSualo SemcvelobiT, Rrma 
humusirebiT, gakarbonatebiT, gaTixebiT, STanTqmis mniSvnelovani sidideebiT, 
niadagisa da leqis fraqciis mTliani qimiuri Semadgenlobis stabilurobiT, 
silikaturi rkinis siWarbiT arasilikatur rkinaze, TixamineralebSi monTmo-
rilonitis da hidroqarsebis siWarbiT.

yavisferi niadagis ZiriTadi elementaruli niadagwarmomqmneli procese-
bia: humuswarmoqmna, humusdagroveba, gakarbonateba, sialitizacia.

yavisferi niadagi gansxvavdeba mdelos-yavisferi niadagisgan ukeT gamoxa-
tuli gaTixebiT, ufro Ria SeferilobiT, kargad gamoxatuli karbonatuli 
axalqmnilebebiT, mtredisferis da Jangis laqebis ar arsebobiT.

yavisferi niadagi gansxvavdeba ruxi-yavisferi niadagisgan (romelic for-
mirdeba ufro naklebi datenianebis da meti Tbouzrunvelyofis pirobebSi) 
ufro Ria SeferilobiT, humusis meti SemcvelobiT, mZlavri humusovani hori-
zontiT, calkeul qvetipebSi karbonatebis sxvadasxva siRrmeze da ara zedapi-
ridan arsebobiT, tutianobis naklebi maCveneblebiT, rkinis sxvadasxva formis 
naklebi SemcvelobiT.

yavisferi niadagi gansxvavdeba Savi niadagisgan (romelic viTardeba da-
tenianebis msgavs pirobebSi) ufro mcire humusiani horizontiT, yavisferi 
SeferilobiT, kaklovani da prizmuli struqturiT, gamkvrivebul-gaTixebuli 
metamorfuli horizontis arsebobiT, humusovani horizontidan qveda hori-
zontisken naklebad mkveTri gadasvliT, ufro didi moculobiTi woniT, ufro 
naklebi forianobiT da wyalgamtarobiT.

yavisferi niadagi gansxvavdeba yomrali niadagisgan (romlebic formirde-
ba ufro civ da tenian pirobebSi) yavisferi SeferilobiT, iluviur-karbo-
natuli horizontis arsebobiT da niadaguri profilis Sua nawilis mkveTri 
gaTixebiT, zeda horizontSi humusis Semcirebuli SemcvelobiT, tute da nei-
traluri reaqciiT, fuZeebiT maZRrobiT.
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nax. 22. yavisferi niadagis ZiriTadi maCveneblebi

klasifikacia. yavisferi niadagi iyofa ramdenime qvetipad: Ria, karbonatu-
li, tipuri, gamotutuli, renZino-yavisferi.

Ria yavisferi niadagebi formirdeba yvelaze mSral pirobebSi da xasiaT-
deba humusovani horizontis muqi yomrali SeferilobiT da wvrilkoStovani 
struqturiT, Tixnari da Tixa meqanikuri SedgenilobiT, mTeli profilis ga-
TixebiT, maRali humusianobiT, kalciumis karbonatebis arsebobiT zedapiri-
danve, sustad tute an tute reaqciiT, STanTqmuli kaTionebis did farglebSi 
meryeobiT, gacvliTi natriumis umniSvnelo SemcvelobiT, arasilikaturi da 
gansakuTrebiT amorfuli rkinis mcire SemcvelobiT, TixamineralebSi monT-
morilonitis, hidroqarsebis da qloritis siWarbiT, zogjer adviladxsnadi 
marilebis da TabaSiris umniSvnelo SemcvelobiT.

karbonatuli yavisferi niadagi viTardeba buCqnarebis da buCqiani stepebis 
qveS sakmaod aridul pirobebSi; xasiaTdeba humusovani horizontis yavisferi 
SeferilobiT da wvril-koStovani an marcvlovani struqturiT, Tixnari meqa-
nikuri SedgenilobiT, gaTixebiT profilis Sua nawilSi, mTeli profilis kar-
bonatobiT, humusis zomieri SemcvelobiT, sustad tute reaciiT, STanTqmis 
maRali tevadobiT, silikaturi rkinis siWarbiT arasilikaturze, arasilika-
turi rkinis mniSvnelovani, xolo amorfuli rkinis mcire SemcvelobiT, rki-
nis calkeuli formebis dagrovebiT profilis Sua nawilSi, TixamineralebSi 
monTmorilonitis, qloritis da kaolinitis siWarbiT.

tipuri yavisferi niadagi ZiriTadad formirdeba tandabali muxnarebis 
qveS jagrcxilis, tyemlis, kvrinCxis, ZeZvis da sxva qserofiluri ekliani bu-
Cqebisgan Semdgari mdidari qvetyiT. xasiaTdeba humusovani horizontis muqi 
yavisferi SeferilobiT da wvril-kaklovani struqturiT, Tixnari meqanikuri 
SedgenilobiT, gaTixebiT profilis Sua nawilSi, humusis zomieri Semcvelo-
biT, karbonatebisgan humusovani horizontis gamotutulobiT, neitraluri-
dan sust tutemde reaqciiT, mniSvnelovani STanTqmis tevadobiT.

gamotutuli yavisferi niadagi formirdeba muxnarebis da muxnar-rcxi-
lnarebis qveS. esaa yomrali niadagisken gardamavali qvetipi. misi Senebis 
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mTavari Taviseburebaa humusovani da metamorfuli horizontebis ukarbo-
natoba da am ukanasknelis Zlieri gaTixeba. humusovani horizonti sakmaod 
mZlavria, humusis Semcveloba maRalia, ukarbonato horizontebSi reaqcia 
neitraluria, aRiniSneba arasilikaturi da amorfuli rkinis SedarebiT ma-
Rali Semcveloba.

renZino-yavisferi niadagi gardamavali niadagia kordian-karbonatul da 
yavisfer niadags Soris. niadagi xasiaTdeba diferencirebuli profiliT, nei-
traluriT – zeda da susti tute reaqciiT qveda horizontebSi, karbonatebis 
gadidebuli SemcvelobiT profilis qveda nawilSi, humusis zomieri raodeno-
biT, siRrmiT misi mkveTri SemcirebiT, maRali gacvliTi unarianobiT.

yavisferi niadagis qvetipebSi gamoyofen Semdeg gvarebs:
Cveulebrivi – viTardeba zomierad karbonatul fxvier nafenebze. am gvars 

gaaCnia yavisferi niadagis zemoaRniSnuli qvetipebis yvela niSani da Tviseba.
mcirekarbonatuli – viTardeba ukarbonato fiqlebis, Tixebis da sxva qa-

nebis eluvion-deluvionze, xasiaTdeba aramkafiod gamoxatuli karbona-
tul-iluviuri horizontiT, mTliani da arasilikaturi rkinis gadidebuli 
SemcvelobiT.

feralitizirebuli – formirdeba wiTeli feris Tixebze. gamoirCeva profi-
lis mowiTalo SeferilobiT, erTnaxevari oqsidebis gadidebuli SemcvelobiT.

gastepebuli – formirdeba iseT teritoriebze, sadac bunebrivi tye-buCq-
naris mcenareuloba gaCexilia da misi adgili daikaves stepis asociaciebma; 
xasiaTdeba ufro gaWimuli humusovani profiliT. 

yavisferi niadagi iyofa saxeobad humusis SemcvelobiT da erozirebis mixed-
viT.

genezisi. yavisferi niadagis wylovani da Tburi reJimi ganisazRvreba 
xmelTaSua zRvis olqebis Taviseburi bioklimaturi ritmiT, romelic Sedgeba 
cxeli da mSrali zafxulis, mZlavri gazafxulis, naklebad gamoxatuli saSe-
modgomo vegetaciis (dakavSirebuls naleqebis mosvlasTan) da xanmokle civi 
zamTris periodisgan. wylovan-Tburi reJimis Taviseburebani gansazRvraven 
niadagwarmoqmnis procesis `orfazianobas“.

teniani da Tbili gazafxulisa da Semodgomis ganmavlobaSi niadagSi aqtiu-
rad mimdinareoben biologiuri da qimiuri procesebi, niadaguri profilidan 
wylis daRmavali dinebiT gamoituteba adviladxsnadi marilebi da karbonate-
bi. niadagSi mimdinareobs intensiuri humuswarmoqmna da gamofitva Tixebis da 
rkinis hidroqarsebis dagrovebiT. zafxulSi, qseropauzis periodSi, rodesac 
yavisferi niadagi sustad datenianebulia, mimdinareobs humusis kondensacia 
da polimerizacia. xsnarebis saerTo moZraoba xorcieldeba qvevidan zeviT.

zafxulis gamoSroba gansazRvravs kapilaruli wylis da xsnadi nivTierebe-
bis, maT Soris Ca(HCO3)2 amowevas qveda horizontebidan niadagis zedapirisken. 
kalciumis karbonatebis axalqmnilebebi kristalirdebian kapilarebs Soris, 
iReben TeTri ZarRvebisa da crumiceliumis formas. niadaguri xsnarebis ze-
moT perioduli aweva gansazRvars niadagis zeda nawilis neitralur reaqcias, 
mSTanTqavi kompleqsis fuZeebiT maZRrobas.

yavisfer niadagSi garkveul ganviTarebas poulobs rubifikaciis procesi, 
romelic gansazRvravs niadagis sakmaod mkafio yavisfer Sefervas. gamotu-
tvis procesSi ganTavisuflebuli rkinis oqsidebi mSral periodSi ganicdian 
dehidratacias da warmoqmnian afskebs. niadaguri nawilakebis zedapirze isini 
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gansazRvraven gaTixebis horizontebis specifikur Seferilobas. Cveulebriv 
yavisferi niadagis wiTeli ferebi ukavSirdeba yvelaze aridul raionebs.

agronomiuli Tvisebebi. yavisferi niadagi xasiaTdeba SedarebiT maRali 
nayofierebiT; Sav niadagTan da SavmiwasTan erTad miekuTvneba qveynis yve-
laze nayofier niadags. Tavisi agronomiuli TvisebebiT erT-erT saukeTeso 
niadagad iTvleba vazisa da xexilis kulturebisTvis. am niadagze gaSenebulia 
xarisxiani Rvinoebis momcemi venaxebi, xexilis baRebi, romlebic gamoirCevian 
maRali produqtiulobiT. am niadagze aseve moyavT xorbali, qeri, simindi, 
Saqris Warxali da sxv.

saerTo azotis Semcveloba dabali an saSualoa (0,15-0,30%); humusiT ga-
Raribebul niadagSi hidrolizebadi azotis Semcveloba dabalia an saSualo 
(6,5-8,0mg/100g niadagze), xolo humusiT saSualod uzRunvelyofil niadageb-
Si – maRalia (>10,0mg/100g niadagze). saerTo fosforis Semcveloba mcirea, 
saSualo an gadidebulia (0,09-0,25%), xolo STanTqmuli fosforis – dabalia an 
saSualo (2,5-4,5%). yavisferi niadagi Raribia TuTiiT, mdidaria boriT, saSua-
lod uzrunvelyofilia spilenZiT da kobaltiT. sasurvelia organuli da mi-
neraluri sasuqebis gamoyeneba.

niadagis nayofierebis gadidebis mizniT saWiroa swori damuSaveba, mine-
raluri da organuli sasuqebis racionaluri gamoyeneba, eroziis winaaRmdeg 
brZola da sxv. metad mniSvnelovania calkeuli kulturebis biologiur Ta-
viseburebaTa gaTvaliswinebiT niadagis swori damuSaveba. magaliTad, vazis 
da xexilis gasaSeneblad Seuferebelia mcire sisqis yavisferi niadagis ga-
moyeneba, radgan am kulturebs sWirdeba niadagis Rrma (60-70sm) damuSaveba, 
Sesabamisad, arsebobs niadagis zedapirze karbonatebiT mdidari iluviur-kar-
bonatuli fenis amobrunebis saSiSroeba, ramac SeiZleba gamoiwvios qloroziT 
daavadeba.

16.2.13. mdelos-yavisferi niadagi 

zogadi daxasiaTeba. mdelos-yavisferi niadagi xasiaTdeba sustad dife-
rencirebuli profiliT, yavisfer niadagze ufro mZlavri profiliT, mTels 
profilSi an mis qveda nawilSi galebebis niSnebiT, sustad gamoxatuli karbo-
natul-iluviuri horizontiT. niadagis profils Semdegi Seneba aqvs: AI-AII-AB-
Bca(g)-BCca(g).

saqarTveloSi mdelos-yavisferi niadagis saerTo farTobi Seadgens 1,9%-s 
(130 400ha). formirdeba yavisferi niadagis arealSi depresiul nawilebSi ga-
didebuli gruntis, zedapiruli da Sereuli datenianebis pirobebSi. gvxvdeba 
qvemo da zemo qarTlSi, kaxeTsa (md. alaznis marjvena napiri) da mesxeTSi.

Seswavlis istoria. mdelos-yavisferi niadagi pirvelad gamoyves i. anti-
pov-karataevma da i. gerasimovma (1948) bulgareTSi. saqarTveloSi niadagebi 
mdelos-yavisferis saxelwodebiT pirvelad gamoyo v. fridlandma (1957) ro-
gorc aRmosavleT saqarTvelos vakeebis da mTiswinebis niadagi. m. sabaSvilma 
(1948, 1957) gamoyo es niadagi Zvel-aluviurebis `mdelos~ saxelwodebiT. Sem-
dgomSi man am niadagebs uwoda `mdelos-yavisferi niadagi~ (sabaSvili, 1965).

mdelos-yavisferi niadagis genezisSi m. sabaSvili (1965) aRniSnavda or 
etaps: pirvels, rodesac mkafiod SeimCneva Walis da mdelos gavleniT alu-
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viuri niadagis ganviTarebis stadiebi yavisferi niadagis mimarTulebiT da 
meores, rodesac klimaturi pirobebis Secvlis da adamianis zemoqmedebiT, 
tyis mcenareuloba icvleba stepis mcenareulobiT.

g. talaxaZe (1964) ganixilavs am niadags rogorc yavisferi niadagis evolu-
ciis Semdgom safexurs, romlis drosac merqnianebis gaCanagebiT miwisqveSa 
wylis donis nawilobrivi amoweva moxda, ramac gamdeloebis process Seuwyo 
xeli da yavisferi niadagi mdelos-yavisferi niadagis ganviTarebis gzaze daa-
yena.

am niadags sakmaod safuZvliani gamokvlevebi uZRvnes r. kirvaliZem (1958), 
k. mindelma (1966), v. latariam (1967), e. nakaiZem (1968), T. uruSaZem (1987) da sxv.

ekologia. niadagwarmomqmneli qanebi warmodgenilia mZime meqanikuri Sed-
genilobis aluviuri da deluviur-proluviuri naleqebiT, romelTa simZla-
vre zogjer 100m aRwevs. zeda Sre warmoadgens Tixnars, romelSic zogjer 
gvxvdeba qvamrgvalebi.

mdelos-yavisferi niadagi gavrcelebulia saqarTvelos subtropikuli tye-
stepis zonaSi. klimati zomierad Tbilia. saSualo wliuri temperatura Sead-
gens 9,9-10,60C-s; yvelaze civi Tvis – ianvris temperatura -160C-mde ecema, xolo 
yvelaze Tbili, ivlisis – 21,80C-s aRwevs. temperaturis absoluturi minimumebi 
mniSvnelovania -290C (muxrani). SedarebiT naklebia temperaturis dacema md. 
alaznis vakeze (-210C). savegetacio periodis xangrZlivoba eqvsi-Svidi Tvea.  
aqtiur temperaturaTa jami 2800-38000C-s Seadgens. naleqebis raodenoba 
464-512mm-is farglebSi meryeobs. datenianebis koeficienti 0,54-0,95 Seadgens. 

bunebrivi mcenareuloba warmodgenilia Walis tyiT (muxnarebi). amJamad te-
ritoriis umetesi nawili aTvisebulia saxnavebis, baRebis da venaxebis qveS. es 
niadagi ZiriTadad sarwyavia. 

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procesebi. 
mdelos-yavisferi niadagis profils aqvs Semdegi Seneba:
AI – humusovani horizonti, saerTo simZlavriT 10-15sm, muqi yavisferi, mZime 

Tixnari, koStovan-marcvlovani, kordiani, momkvrivo, gadasvla TandaTanobi-
Ti;

AII – humusovani horizonti simZlavriT 5-10sm, yavisferi, koStovan-daku-
Txuli, mZime Tixnari an Tixiani, blanti, gadasvla TandaTanobiTi;

AB – yavisferi simZlavriT 5-10sm, koStovan-beltovani, mZime Tixnari an Ti-
xiani, zogjer galebis laqebiT, blanti, teniani, gadasvla TandaTanobiTi;

Bca(g) – yavisferi simZlavriT 20-40sm, koStovan-beltovani, mZime Tixnari an 
Tixiani, lebis laqebiT, mkvrivi, teniani, blanti, gadasvla TandaTanobiTi;

BCca(g) – muqi-yavisferi simZlavriT 30-40sm, aramyar koStovan-beltovani, mZi-
me Tixnari an Tixiani, lebis laqebiT, mkvrivi, teniani.

amrigad, mdelos-yavisferi niadagi xasiaTdeba zeda horizontis muqi ya-
visferi SeferilobiT da koStovan-marcvlovani struqturiT. qveda horizo-
tebis koStovan-beltovani struqturiT, galebebis niSnebiT, mZime meqanikuri 
SedgenilobiT, Cveulebriv karbonatulobiT zedapiridan.

mdelos-yavisferi niadagi xasiaTdeba sustad tute an tute reaqciiT (pH=7,6-
8,1). humusis Semcveloba saxnav horizontSi mcirea – 2, 21 – 2,90%. niadagis pro-
fili xasiaTdeba Rrma humusirebiT. miuxedavad imisa, rom mdelos-yavisferi 
niadagi ZiriTadad miekuTvneba msubuq da saSualo Tixebs, isini xasiaTdeba 
STanTqmuli fuZeebis dabali jamiT. es uSualod aris dakavSirebuli am nia-
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dagis leqis fraqciis mineralur bunebasTan, romelSic Warbos hidroqarsebi 
(70%-mde). zogierT SemTxvevaSi STanTqmuli fuZeebis jamis garkveuli gadideba 
dakavSirebulia gaTixebasTan. saerTod, gaTixeba kargad aris gamoxatuli. mde-
los-yavisfer niadagSi silikaturi formis rkina Warbobs arasilikatur rkinas.

mdelos-yavisferi niadagis ZiriTadi elementaruli niadagwarmomqmneli 
procesebia: humuswarmoqmna, humusdagroveba, gakarbonateba, gamdeloeba, sia-
litizacia da galebeba.

mdelos-yavisferi niadagi gansxvavdeba yavisferi niadagisgan ufro sustad 
gamoxatuli gaTixebiT, ufro muqi SeferilobiT, sustad gamoxatuli karbona-
tuli axalqmnilebebiT, mtredisferi da Jangis laqebis arsebobiT. 

nax. 23. mdelos-yavisferi niadagis ZiriTadi maCveneblebi

klasifikacia. mdelos-yavisferi niadagi iyofa ramdenime qvetipad: tipu-
ri (mdelos-yavisferi), mdeluk-yavisferi, zedapirulad mdeluk-yavisferi da 
gamotutuli.

tipuri mdelos-yavisferi niadagi viTardeba nakveTebze gruntis wylebis 
zedapirTan axlo dgomiT (2-3 m) da xSirad damatebiTi zedapiruli dateniane-
biT. gamoirCeva muqi SeferilobiT da intensiuri galebebiT.

mdeluk-yavisferi niadagi formirdeba nakveTebze gruntis wylebis ara 
Rrma dgomiT (3-5 m) da xSirad damatebiTi zedapiruli datenianebiT. galebeba 
aRiniSneba qveda horizontebSi.

zedapirulad mdeluk-yavisferi niadagi formirdeba vakeebis kideebze, 
Sleifebze, nakveTebze damatebiTi zedapiruli datenianebiT, gruntis wylebis 
Rrma dgomiT. galebebis niSnebi aRiniSneba zeda horizontebSi.

gamotutuli mdelos-yavisferi niadagi gamoirCeva imiT, rom karbonatebi 
zedapiridan ar aRiniSneba.

mdelos-yavisferi niadagis qvetipebSi gamoyofen Semdeg gvarebs:
Cveulebrivi – viTardeba daumlaSebel qanebze mtknari wylebis zegavleniT. 

am gvars gaaCnia mdelos-yavisferi niadagis zemoaRniSnuli qvetipebis yvela 
niSani da Tviseba.
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bicobi – viTardeba damlaSebul qanebze an damlaSebuli wylebis zegavle-
niT, gansxvavdebian prizmuli struqturiT humusovani horizontis qveda nawi-
lSi da iluviuri horizontis zeda nawilSi. gacvliTi natriumis Semcveloba 
gamkvrivebul bicobian horizontSi gacvlis tevadobis 5%-ze metia.

bicobnari – formirdeba igive pirobebSi, sadac bicobi gvaris niadagebi. ad-
viladxsnadi marilebi Cndeba 150sm-mde. Cveulebriv es niadagi agreTve bicobia.

dawiduli – gansxvavdeba Zalian mZime meqanikuri SedgenlobiT, dawiduli 
SenebiT da Zalian susti wyalgamtarobiT, datenianebisas ijirjveba, xolo 
gamoSrobisas – skdeba.

mdelos-yavisferi niadagi iyofa saxeobad Semdegi niSnebiT:
humusis SemcvelobiT – sustad humusiani (<2,5%), mcire humusiani (<4%) da 

saSualod humusiani (>4%).
bicobianobis xarisxis da marilebis ganlagebis siRrmis mixedviT.
genezisi. mdelos-yavisferi niadagis genezisi dakavSirebulia mcenareuli 

safaris evoluciasTan da adamianis sameurneo zemoqmedebasTan. tyis mcena-
reulobis masiurma gaCexvam gamoiwvia gruntis wylebis donis amoweva, aman ki 
gamdeloebis process Seuwyo xeli. gamdeloebis process ukavSirdeba profi-
lis muqi Seferiloba, Rrma humusireba, karbonatebis axalqmnilebebis susti 
gamomJRavneba da karbonatul-iluviuri horizontis ararseboba. 

agronomiuli Tvisebebi. mdelos-yavisferi niadagi, Tavisi agronomiuli ma-
CveneblebiT, aRmosavleT saqarTvelos samiwaTmoqmedo zonis erT-erT karg 
niadagad iTvleba rogorc vazisa da xexilis, ase xorblis, qeris, simindis, 
Saqris Warxlis, parkosnebis da sxva kulturebisTvis. maRali mosavlis misa-
Rebad, humusis dadebiTi balansisaTvis, biologiur RonisZiebebTan erTad, 
aucilebelia ganoyierebis Sesaferisi sistemis gatareba. morwyvisas es niadagi 
xSirad qerqgadakruli da dabzarulia, siRrmiT ki galebebuli. balaxTesva, 
kvlebSi miSvebiT rwyva erTgvarad amcirebs niadagis simkrive-dawidulobas, 
aumjobesebs forianobis saxeebs Soris raodenobriv Sefardebas da sxva Tvi-
sebebs. am niadagSi silis Setana (mosilva) iwvevs xexilis baRSi fizikuri Tvi-
sebebis gaumjobesebas.

saerTo azotis Semcveloba dabalia an saSualoa (0,19-0,22%), saerTo fosfo-
ris – dabali an saSualoa (0,13-0,20%), saerTo kaliumis saSualo da maRalia (1,25-
1,7%). hidrolizebadi azotis Semcveloba saSualo da maRalia (8,0-12,0mg/100g 
niadagze), STanTqmuli fosforis yamir niadagebSi dabalia (0,2-2,0mg/100g nia-
dagze), xolo gakulturebulebSi – saSualoa (4,6-5,7mg/100g niadagze). gacvliTi 
kaliumis Semcveloba maRalia (40-50mg/100g niadagze). mdelos-yavisferi niadagi 
uzrunvelyofilia boriT, spilenZiT da kobaltiT. TuTiis Semcveloba daba-
lia, rac ukavSirdeba niadagSi karbonatebis arsebobiT Zneladxsnad formeb-
Si TuTiis gadasvlas. niadagis nayofierebis asamaRleblad saWiroa organuli 
sasuqebis gamoyeneba, sideratebis daTesva da azotovani sasuqebis gamoyeneba. 

16.2.14. Savi niadagebi

zogadi daxasiaTeba. Savi niadagi (e.w. baris Savmiwa) xasiaTdeba susti diferen-
ciaciiT, mZlavri humusovani horizontiT, gadidebuli simkvriviT, Tixa meqani-
kuri SedgenilobiT. niadagur profilis Cveulebriv Semdegi Seneba aqvs: A1

I-A1
II-AB-
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B-BC. ZiriTadi diagnostikuri maCvenebelia profilis zeda nawilis fisian-Savi 
Seferiloba (Cveulebriv pewis anabziniT), Sua nawilis gaTixeba da gakarbonateba.

Savi niadagis saerTo farTobi saqarTveloSi Seadgens 3,9%-s (266 800ha). es 
niadagi gavrcelebulia mTaTa Soris beltis-baris zonaSi – gare da Siga kaxe-
Tis, qvemo da nawilobriv Sua qarTlis raionebSi.

Seswavlis istoria. pirveli cnobebi am niadagis Sesaxeb ekuTvnis v. doku-
Caevs, romelmac es niadagi humusis raodenobis mixedviT gamoyo Savmiwa da 
wabla niadagebad. SemdgomSi es niadagi Seiswavles s. zaxarovma (1924), m. sa-
baSvilma (1948, 1965), b. klopotovskim (1930), g. talaxaZem (1958, 1962, 1964), j. 
maWavarianma (1978), i. gerasimovma (1979), e. nakaiZem (1980) da sxv.

m. sabaSvilis (1948) mixedviT, reliefis dadablebul adgilebSi liosisebr 
nafenebSi TabaSiris maRali Semcveloba miuTiTebs maT tbur warmoSobaze. am 
avtoris azriT, gare kaxeTis zeganis niadagis ganviTareba amJamad warmodge-
nilia Savmiwis warmoqmnis procesiT, romelmac Secvala tyis stadia. m. sabaS-
vilis mixedviT saqarTvelos Savmiwa yvelaze metad uaxlovdeba samxreTis da 
Cveulebriv mcire da saSualo humusian Savmiwas. SemdgomSi am niadagis `klasi-
kuri“ Savmiwisebri axsna sadiskusio gaxda.

es niadagebi  Seiswavla g. talaxaZem da maT miuZRvna monografiuli gamok-
vleva. misi azriT, am niadagis erTi nawilis warmoqmna dakavSirebulia aluviu-
ri vakeebis, xolo meore nawilis – tbebisa da sxva depresiuli tipis reliefis 
formebis evoluciasTan. g. talaxaZem niadagwarmomqmneli faqtorebis isto-
riul-evoluciur aspeqtSi ganxilvisas, Savmiwis ganviTareba daukavSira didi 
wyalsatevebis (sarmatis, akCagilis, afSeronis) transgresiis da regresiis ga-
vlenebs. manve daamuSava am niadagis klasifikacia.

1963 wels i. gerasimovma ivris zeganis niadagis daTvalierebisas (romelSic 
monawileobda avtori – Tengiz uruSaZe) gamoTqva mosazreba, rom aq gavrcele-
bul `Sav“ niadags bevri ram aqvs saerTo bulgareTis, iugoslaviis, albaneTis 
da sxv. qveynebis Sav (smolnici) niadagTan. SemdgomSi T. uruSaZis monacemebis 
gamoyenebiT, man monografiaSi `amierkavkasiis subtropikebis niadagebis genezi-
suri tipebi“ gamoyo es niadagi Savi dawidulebis (tera-negro an vertisolebi) 
saxelwodebiT. imave periodSi m. sabaSvilma da m. jikaevam gamoaqveynes naSromi, 
romelSic qarTlis dawidul Savmiwas miakuTvnebdnen samxreT-aRmosavleT evro-
paSi gavrcelebul e.w. `smolnicebs“. Sida qarTlis dasavleT nawilSi gavrce-
lebul am niadagze saintereso monacemebi motanilia j. maWavarianis naSromSi.

v. volobuevis azriT, aRmosavleT saqarTvelos baris stepis niadagi mie-
kuTvneba Sav subtropikul niadags. e. nakaiZis naSromSi, romelic mieZRvna 
rux-yavisfer da Sav niadagebs, naCvenebia, rom Savi niadagi warmoadgens amier-
kavkasiis mSral subtropikul stepebSi gavrcelebul damoukidebel genezi-
sur tips da sakmaod gansxvavdeba zomieri sartylis Savmiwisgan.

s. zonis (1986) mixedviT, msoflioSi Savi da dawiduli niadagi gamoiyofa 
sxvadasxva saxelwodebiT, magram, am bolo dros yvela gaerTianebulia `ver-
tisolebis“ klasSi.

f. diuSofuri (1968) aRniSnavs, rom Savi niadagi gansxvavdeba Savmiwisgan 
imiT, rom humusovani naerTebi dakavSirebulia rkinasTan da ara kalciumTan. 

r. diudali (1963) miuTiTebda, rom msgavsi niadagi cnobilia 40-mde sx-
vadasxva saxelwodebiT. indoeTSi maT miekuTvneba `regurebi“ an `Savi bambis 
niadagebi“, xmelTaSuazRvis arabul qveynebSi es niadagi gamoiyofa rogorc 
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`Tirsebi“ an `tuaresebi“, centralur afrikaSi – `Savi tropikuli Tixebi“, 
samxreT aRmosavleT evropaSi – ̀ smolnicebi“, indoneziaSi – ̀ margalitebi“, aSS-
Si – `vertisolebi“.

ekologia. aRmosavleT saqarTvelos mTaTaSorisi dablobi zona, sadac ga-
vrcelebulia Savi niadagi, warmoqmnilia Sereuli (denudaciur-akumulaciuri) 
da sakuTrad akumulaciur-genetikuri geomorfologiuri tipebiT. mtkvris 
depresiis udides nawilze – suramidan Siraqis tafobamde, agreTve alaznis 
velze didi adgili ukavia denudaciur-akumulaciur genetikur tips. mTaTa-
Sorisi dablobis zonis relifis formebi SedarebiT axalgazrdaa. igi mieku-
Tvneba zeda mesameulisa da meoTxeulis periodebs. aq gavrcelebulia delu-
viur-proluviuri nafenebi. deluviuri-proluviuri vakeebi gansakuTrebulia 
mTispira zolSi da maTi warmoqmna ukavSirdeba droebiTi Rvarebis moqmedebas. 
Savi niadagis gavrcelebis zolSi gvxvdeba agreTve daxrili terasisebri da 
zegani-peneplenis vake. daxrili terasisebri vakis hifsometruli niSnulebi 
zRvis donidan 650-750 metris farglebSi meryeoben. am tipis vakis formis 
warmoSoba ukavSirdeba meoTxeuli periods. Savi niadagis sakmaod didi nawili 
zegani-peneplenis vakis pirobebSia ganviTarebuli. gare kaxeTis zegani-pene-
plenis vake moqceulia 700-1000 metrs Soris. Savi niadagis arealSi farTodaa 
gavrcelebuli reliefis akumulaciuri tipi, romelic warmodgenilia ori 
formiT: amoqvabulis da aluviuri vakeebis.

geologiur agebulebaSi aqtiur monawileobas iRebs sarmatuli da agCa-
gil-afSeronuli naleqebi. agCagiluri wyebis qanebi warmodgenilia mocisfro, 
mocisfro-ruxi da ruxi-yomrali feris TixebiT, romlebic Cveulebriv sakmao 
raodenobiT Seicaven TabaSirs da aqvT gajis saxe. didi Siraqis depresiis Sua 
nawilSi farTodaa gavrcelebuli moTeTro-ruxi feris kiriTa da TabaSiriT 
mdidari Tixiani da Tixnari naleqebi, romlebic periferiuli nawilisken ic-
vleba moyviTalo-moCalisfro msxvil-kristalovani TabaSiris Semcveli, kar-
bonatuli Tixis nafenebiT. patara SiraqSi, SuamTis, zilCis zolSi ZiriTadad 
gvxvdeba konglomeratebisa da qviSian-Tixiani naleqebi.

Savi niadagi viTardeba mSrali subtropikebis tipis klimatis pirobebSi 
– Tbili, TiTqmis uTovlo zamTriT da cxeli, mSrali zafxuliT. yvelaze 
Tbili Tvis (ivnisis) temperaturaa 22-23,90C, yvelaze civis (ianvris) – -0,3-
3,80C. saSualo wliuri temperatura – 10-11,90C, aqtiur temperaturaTa jami 
– 40000C-s aRwevs. savegetacio periodis xangrZlivoba eqvsi-Svidi Tvea. nale-
qebis wliuri raodenoba meryeobs 400-600mm-is farglebSi. naleqebis mini-
mumi aRiniSneba zamTris TveebSi, xolo maqsimumi – mais-ivnisSi. Cveulebriv, 
naleqebi modis wvimis saxiT. mTeli wlis ganmavlobaSi aorTqleba aRemate-
ba mosuli atmosferuli naleqebis raodenobas (datenianebis koeficienti 
meryeobs 0,3-0,9 farglebSi). haeris saSualo wliuri fardobiTi tenianoba 
meryeobs 64-70%-is farglebSi. gansakuTrebiT aRsaniSnavia, rom mTeli wlis 
ganmavlobaSi niadagis temperatura 00C-ze dabla ar ecema, amgvarad, niadagis 
biogenuroba sakmaod maRalia da niadagwarmomqmneli procesi mimdinareobs 
sxvadasxva aqtivobiT mTeli wlis ganmavlobaSi.

Savi niadagi gavrcelebulia mSral subtropikul stepebSi. n. kecxovelis 
(1935) azriT, es stepebi iyofa or – pirveladi da meoradi warmoSobis – jgu-
fad. stepis mcenareulobaSi gamoyofen Semdeg dajgufebebs: jag-ekliani, 
uroiani, vaciwveriani da mdelos nairbalaxovani.
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jag-ekliani stepis mcenareuloba gavrcelebulia Sida kaxeTis, gare kaxe-
Tis, qvemo da Sida qarTlis 300-700 metris farglebSi. am stepis mcenareulo-
bis mTavari edifikatoria ZeZvi, kenkra, balaxeulobidan ki – uro da wivana. 
uroiani stepi gavrcelebulia Sida da gare kaxeTsa da qarTlSi, stepis am 
tipis mTavari edifikatoria uri. uroiani stepis saxeobriv Semadgenlobaze 
gavlenas axdens stepis xandazmuloba da eqsploataciis xasiaTi. vaciwveriani 
stepi SezRuduli farTobebiT gvxvdeba garejis da Siraqis zeganze 600-750 
metris farglebSi. vaciwveras garda gvxvdeba wivana da keleria. mdelos nair-
balaxovani tipi ZiriTadad gavrcelebulia gare kaxeTis centralur nawilSi. 
mcenareulobis SemadgenlobaSi Warbobs saTiTura, bersela, qarTuli esparce-
ti, kurdRlis frCxila da sxv.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi. 

Sav niadags aqvs profilis Semdegi Seneba: 
A1

I – humusovani, Savi, Tixiani, koStovan-dakuTxuli an marcvlovani, pewiT 
struqturul waxnagebze, fesvebis didi raodenobiT, momkvrivo, saerTo 
simZlavriT 15-25sm;

A1
II – humusivani horizonti, Savi, odnav moruxo, Tixiani, kaklovan-prizmuli, 

mkvrivi, pewiT struqturul waxnagebze, dawiduli Senebis, erTeulad fesvebi, 
saerTo simZlavriT 10-20sm;

B – moSavo-yavisferi, Tixiani, koStovan-prizmuli, pewiT struqturul wax-
nakebze, mkvrivi, dawiduli, saerTo simZlavriT 15-25sm; 

BC – Calisferi, Tixiani, karbonatebis `TeTri TvlebiT“, mkvrivi. 
niadagi 10% HCI-dan Sxuis zedapiridan.
amrigad, Savi niadagi xasiaTdeba kargad gamoxatuli Savi Seferilobis hu-

musovani horizontiT, mkvrivi da dawiduli SenebiT, koStovan-dakuTxuli an 
kaklovan-prizmuli struqturiT, kargad gamoxatuli karbonat-iluviuri ho-
rizontiT, mZime meqanikuri SemadgenlobiT, profilis gaTixebiT. 

Savi niadagi xasiaTdeba sustad tute reaqciiT. kalciumis karbonatebi aRi-
niSneba zedapiridan. siRrmiT maTi Semcveloba TandaTanobiT izrdeba. CaCO3 
Semcveloba saSualod Seadgens 7-20%-s, humusis Semcveloba humusovan ho-
rizontSi saSualoa – 4-5%, siRrmiT misi raodenoba TandaTanobiT mcirdeba. 
Savi niadagis humusis ZiriTadi komponentia huminis mJavebi, e.i. es niadagi 
xasiaTdeba humusis humaturi xarisxobrivi tipiT. C

h
:C

f
 Sefardeba humusovan 

horizontSi 2,14-ia. am niadagis humusis maRali mdgradoba dasturdeba humi-
nis mJavebis mniSvnelovani SemcvelobiT. moZravi humunis mJavebi umniSvnelo 
raodenobiT aRiniSneba mxolod humusovan horizontSi. profilSi siRrmiT 
huminis mJavebis saerTo raodenoba mcirdeba, maSin rodesac fulvomJavebis 
raodenoba izrdeba. Sefardeba siRrmeSi TandaTanobiT iklebs – 2,14-dan 1,39-
mde. fulvomJavebis SemadgenlobaSi Warbobs II da III fraqciebi. agresiuli 
fraqciis (1a) Semcveloba umniSvneloa da Seadgens 2,36-4,14%-s. ufro mcire 
SemcvelobiT (0,86-1,14%) aRiniSneba moZravi fulvomJavebi (I fraqcia). uxsnadi 
naSTi Seadgens 39,20-41,82%-s. 

meqanikuri Semadgenlobis mixedviT, Savi niadagi miekuTvneba msubuq da saSua-
lo Tixebs. fizikuri Tixis Semcveloba aRwevs 60-80%-s. am niadags axasiaTebs 
leqis fraqciis maRali Semcveloba. yvelaze msxvili fraqcia (1-0,25mm) praqti-
kulad ar aRiniSneba. mSrali naSTis Semcveloba Seadgens 0,916-1,515%-s da misi 
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maqsimumi aRiniSneba niadaguri profilis qveda nawilSi. mSrali naSTis Semad-
genlobaSi Warbobs sulfaturi marilebi. TabaSiris Semcveloba Seadgens 2,30-
15,70%-s. misi maqsimumi aRiniSneba profilis Sua nawilSi – 50-70sm-is siRrmeze.

mineralogiuri Semadgenlobis mixedviT msubuqi fraqcia warmodgenilia 
kvarciT, mindvris SpatebiT, Tixiani da kaJmiwiani namtvrevebiT. msxvili fra-
qcia warmodgenilia magnetit-ilmenitiT, avgitiT, diofsidiT, cirkoniT, bio-
titiT, anhidridiT.

Savi niadagis mTliani qimiuri Semadgenloba sakmaod stabiluria. niadagis-
gan gansxvavebiT leqis fraqcia gadidebuli raodenobiT Seicavs R203, Mg0, K20 
da Semcirebuli raodenobiT Si02, Ca0, Na20, S03, Mg0; gadidebuli Semcveloba 
gapirobebulia smeqtitis da qloritis arsebobiT (leqos fraqciaSi), xolo 
K20 mniSvnelovani raodenoba dakavSirebulia hidroqarsebTan. 

Tixamineralebi warmodgenilia smeqtitiT da hidroqarsebiT, xolo mina-
revis saxiT gvxvdeba qloriti, kaoliniti, mindvris Spatebi da kvarci. niada-
gisTvis damaxasiaTebelia silikaturi rkinis siWarbe arasilikaturTan Seda-
rebiT. amorfuli rkina aRiniSneba mcire raodenobiT da grovdeba profilis 
zeda nawilSi.

amrigad, Savi niadagi xasiaTdeba humusovani horizontis Savi Seferilo-
biT, karbonatul-iluviuri horizontis arsebobiT, karbonatebis maqsimumiT 
60-120sm-is siRrmeze, gaTixebiT, Tixa meqanikuri SemadgenlobiT, niadagis da 
leqis fraqciis erTgvarovani mTliani qimiuri SedgenilobiT, Tixaminerale-
bis SemadgenlobaSi smeqtitis, hidroqarsebis da qloritis siWarbiT, arasili-
katuri da dakristalebuli rkinis dagrovebiT profilis Sua nawilSi, xolo 
amorfulis – zeda nawilSi, humusis zomieri SemcvelobiT, humusis humaturi 
tipiT, sustad tute reaqciiT, zogierT SemTxvevaSi adviladxsnadi marilebis 
da TabaSiris garkveuli dagrovebiT, dawidulobis niSnebiT.

Savi niadagisaTvis damaxasiaTebelia Semdegi ZiriTadi elementaruli niada-
gwarmomqmneli procesebi: humuswarmoqmna, humusdagroveba, damlaSeba, gakar-
bonateba, sialitizacia da slitizacia.

Savi niadagi gansxvavdeba yavisferi niadagisgan ufro mZlavri humusovani 
horizontiT, Savi SeferilobiT, dakuTxul-kaklovani an dakuTxul-koStovani 
struqturiT, ufro mZime meqanikuri SedgenilobiT, humusovani horizonti-
dan qveda horizontisken ufro mkveTri gadasvliT, profilis mixedviT leqis 
fraqciis met-naklebi erTgvarovani ganawilebiT, dawidulobis niSnebiT.

Savi niadagi gansxvavdeba ruxi-yavisferi niadagisgan mZlavri humusovani 
horizontiT, Savi SeferilobiT, SedarebiT mZime meqanikuri SedgenilobiT, 
humusis maRali SemcvelobiT, naklebad gamoxatuli karbonatul-iluviuri 
horizontis arsebobiT, dawidulobis niSnebiT.

Savi niadagi gansxvavdeba Savmiwisgan dakuTxul-kaklovani an dakuTxul-koS-
tovani struqturiT, ufro mZime meqanikuri SedgenilobiT, gamoxatuli ga-
TixebiT, rkinis sxvadasxva formis meti SemcvelobiT, zogierT SemTxvevaSi 
adviladxsnadi marilebis da TabaSiris garkveuli dagrovebiT, dawidulobis 
niSnebiT.
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nax. 24. Savi niadagis ZiriTadi maCveneblebi

klasifikacia. Savi niadagi iyofa ramdenime qvetipad: mdelos-lebiani, ga-
motutuli, tipuri, karbonatuli.

mdelos-lebiani Savi niadagi formirdeba depresiul adgilebSi, nat-
beur-depresiul qvabulebSi. akumulaciuri fena sakmaod mZlavria. galebebis 
niSnebi 50sm-is qveviTaa. karbonatebi ZiriTadad warmodgenilia konkreciebiT 
an TeTri laqebiT. meqanikuri Sedgeniloba mZime Tixnar da msubuq Tixiania. 
Savi feris humusovani fena sakmaod mZlavria. Tumca humusis Semcveloba daba-
lia, rac aixsneba huminis mJaveebis TixamineralebTan mWidrod dakavSirebuli 
fraqciis gazrdili raodenobiT. humusis tipi humaturia. niadagi xasiaTdeba 
maRali gacvliTi unarianobiT.

gamotutuli Savi niadagi SedarebiT mcire farTobebzea gavrcelebuli. 
karbonatebi aRiniSneba 0,5 m-dan. zeda fenebis reaqcia neitraluria, xolo 
qvedasi – susti tute. humusis tipi humatur-fulvaturi an humaturia. STanT-
qmis tevadoba sakmaod maRalia (30-40mg/eqv).

tipuri Savi niadagi gavrcelebulia mosworebuli reliefis pirobebSi. kar-
bonatebi aRiniSneba saxnavi fenis qveda nawilidan (25-30sm-is qvemoT). humusis 
Semcveloba saSualoa. humusis tipi humaturia. STanTqmis tevadoba sakmaod 
maRalia. mcire raodenobiT aRiniSneba gacvliTi natriumis Semcveloba (2-3% 
saerTo tevadobidan). 

Savi karbonatuli niadagi farTod aris gavrceleba. karbonatebi aRiniSne-
ba zedapiridan. humusis Semcveloba mcirea. meqanikuri Sedgeniloba msubuqi 
da saSualo Tixiania. humusis tipi humaturia. gacvliTi unarianoba sakmaod 
maRalia.

Savi niadagis qvetipebSi gamoyofen Semdeg gvarebs:
Cveulebrivi – gamoiyofa yvela qvetipSi. viTardeba SedarebiT erTgvarovan 

wvrilmiwian zomierad karbonatul qanebze. am gvars gaaCnia Savi niadagis ze-
moT aRniSnuli qvetipebis yvela niSani da Tviseba.

bicobiani – humusovani Sris farglebSi aqvs bicobiani gamkvrivebuli hori-
zonti tevadobidan 5%-ze meti STanTqmuli natriumis SemcvelobiT.
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Savi niadagi iyofa saxeobad humusis SemcvelobiT – sustad humusiani (<2%), 
mcirehumusiani (2-3%), saSualohumusiani (3-5%), bevrhumusiani (>5%).

genezisi. Savi niadagis warmoqmna dakavSirebulia aluviuri vakeebis, tbe-
bisa da sxva depresiuli tipis reliefis formebis evoluciasTan mesameuli 
periodis meore naxevridan – zRvis regresiis Sedegad nazRvaur adgilze gaC-
nda mdinareebi da droebiTi Rele-xevebi. dinamikur-geologiuri procesebis 
Sedegad mdinareTa kalapotebi Zirs daeSva, daiwia gruntis wylebis donemac 
da gabatonda tye-stepis mcenareuloba. gansxvavebuli gziT mimdinareobda 
Savi niadagis warmoqmna tba-depresiul (Siraqi) da wyalgamyof zeganze. meo-
Txeulis dasawyisSi mTianeTis yinulebis dnobis Sedegad depresiulma zolma 
ganicada Warbi mowylianeba. wylisgan Tavisufali depresiebi daikava tenianma 
mdeloebma. droTa ganmavlobaSi am adgilebSi gabatonda tye-stepis mcenareu-
loba. gare kaxeTis zeganze naklebad aridul pirobebSi ganviTarda Savi nia-
dagi, xolo yvelaze aridulSi – ruxi-yavisferi niadagi. Savi niadagis mTavari 
Taviseburebani (mniSvnelovani gaTixeba, dawiduloba SedarebiT mcire humusi-
reba da maRali STanTqmis tevadoba) ganpirobebulia subtropikuli klimatis 
gavleniT.

amrigad, Savma niadagma ganvlo ganviTarebis hidromorfuli stadia, romlis 
drosac xdeboda organuli nivTierebis dagroveba da niadagis gamuqeba. Sem-
dgomSi, avtomorful pirobebSi, niadagi ganviTarda datenianebis da daSro-
bis periodebis monacvlebiT. Savi niadagis xangrZlivma da intensiurma saso-
flo-sameurneo aTvisebam gamoiwvia humusis mniSvnelovani danakargi, rasac 
ukavSirdeba niadagis zeda fenebis `gaxureba“, Tumca qveda fenebi inarCuneben 
agregatebis Sav pews. 

agronomiuli Tvisebebi. xelsayreli Tburi resursebi marcveulis da 
bostneulis weliwadSi ori mosavlis miRebis saSualebas iZleva. mTavari pro-
blemaa mSrali zafxuli, rodesac kulturebi moiTxoven morwyvas. am pirobeb-
Si SeiZleba teqnikuri (bamba, zeTisxili, Tambaqo) kulturebis gaSeneba. ami-
tom, sarwyavi miwaTmoqmedebis RonisZiebaTa sistemaSi am niadagis irigaciuli 
eroziisgan dacvas gansakuTrebuli yuradReba unda mieqces.

saerTo azotis Semcveloba saSualoa (0,18-0,3%), saerTo fosforis – daba-
lia (0,10-0,15%), saerTo kaliumis saSualoa (1,0-1,5%). hidrolizebadi azotis 
Semcveloba saSualoa (4,0-9,0mg/100g niadagze), STanTqmuli fosforis – daba-
lia, saSualo da maRalia (1-3mg/100g niadagze), gacvliTi kaliumis – maRalia 
– (40-45mg/100g niadagze).

16.2.15. Savmiwa 

zogadi daxasiaTeba. Savmiwa (e.w. mTis Savmiwa) xasiaTdeba sakmaod mZlavri 
humusovani horizontiT. niadagis profils Cveulebriv Semdegi Seneba aqvs: 
A1

I-A1
II-AB-BC. Savmiwis saerTo farTobi saqarTveloSi Seadgens 1,4%-s (99 200ha). 

es niadagi gavrcelebulia samxreT mTianeTSi zRvis donidan 1200-1900m Soris.
Seswavlis istoria. saqarTvelos Savmiwis pirveli mkvlevari iyo genezisu-

ri niadagmcodneobis fuZemdebeli, prof. v. dokuCaevi (1951). mis mier Segrove-
buli niadagis nimuSebis analizebi Sesrulda TbilisSi qimikoss v. staxovskis 
mier. am analizebiT dadginda, rom Savmiwa Seicavs 10%-s da met humuss da xa-
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siaTdeba kargi struqturiT. v. dokuCaevma daadgina, rom am niadags axasiaTebs 
gansazRvruli zonaloba da rom masSi ar aris `Txunelasebri drenaJi“.

dokuCaevel niadagmcodneTagan saqarTvelos Savmiwa Seiswavla s. zaxarovma 
(1906), igi aRniSnavda, rom Savmiwa niadagi xasiaTdeba humusovani horizon-
tis Savi SeferilobiT da marcvlovani struqturiT, iluviuri horizontis 
yomral-yviTeli SeferilobiT, romelic siRrmiT rux fers iZens, profilis 
qveda nawilSi andezit-bazaltis qanis namtvrevebiT. s. zaxarovma daadastu-
ra, rom Savmiwa eqvemdebareba vertikaluri zonaluri ganawilebis kanonzo-
mierebas: dablob zolSi gavrcelebulia karbonatuli Sevmiwa, ufro zemoT – 
Cveulebrivi Savmiwa, xolo yvelaze maRal hifsometrul zolSi – gamotutuli 
Savmiwa.

samxreT mTianeTis Savmiwa Seswavlili aqvs b. klopotovskis (1933), romel-
mac gamoyo xuTi qvetipi: samxreTis, Cveulebrivi, poxieri, gamotutuli da 
mTa-mdelos Savmiwisebri.

saqarTvelos Savmiwa Seiswavles agreTve s. cincaZem (1940), p. suxmanovma 
(1940), v. CxikviSvilma da v. ambokaZem (1948).

qarTveli mkvlevarebidan saqarTvelos Savmiwa yvelaze safuZvlianad 
Seiswavla g. talaxaZem da gamoaqveyna monografiuli naSromi (talaxaZe, 1961).

ekologia. samxreT saqarTvelos Savmiwis umetesi nawili ganviTarebulia 
vulkanur platoze, romelic atarebs mTiani vakis xasiaTs. am raionebis cen-
traluri nawili ukavia vulkanuri konusebis or meridianul sistemas – keCi-
Tisa da amulsamsaris qedebs. axalqalaqis da walkis raionebis vakeebi agebu-
lia andezitebis, andezit-bazaltebisa da bazalturi qanebisgan. depresiebSi 
es qanebi gadafarebulia tburi naleqebiT. gamozidvis konusebi warmodgeni-
lia andezit-dacitebiT. gamyinvarebis periodSi samxreT mTianeTma ganicada 
gamyinvareba, razed miuTiTebs aq gavrcelebuli morenuli nafenebi.

saqarTvelos Savmiwis zoli geomorfologiurad iyofa: denudaciur 
(vulkanuri plato-Zveli penepleni da deluviuri-proluviuri), amfiTeatri-
sebr (vake) da akumulaciur (mTis tafobi-depresiuli vake) tipebad.

Savmiwis sartyeli xasiaTdeba civi haviT. saSualo wliuri temperaturaa 
5,90C. yvelaze civi Tvis – ianvris – temperaturaa -7,50C, xolo Tbilis – ivlisis 
– 16,80C. zamTarSi temperatura xSirad minus 20-250C-mde ecema. yinvian dReTa 
ricxvi weliwadSi 240 aRwevs. savegetacio periodis xangrZlivoba 5 Tvea. nale-
qebis raodenoba 343-746mm-ia. maTi maqsimumi mais-ivnisSi modis, xolo minimumi 
– zamTarSi. haeris saSualo wliuri fardobiTi tenianoba 70%-ia.

mcenareuloba ZiTiTadad mdelo-stepis tipisaa da aerTianebs Semdeg daj-
gufebebs: uroiani, vaciwveriani, marcvlovan-nairbalaxovani da islian-Walia-
ni.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi. 

Savmiwas aqvs profilis Semdegi Seneba: 
A1

I – humusovani, Savi, Tixiani, marcvlovan-wvrilkaklovani, fesvebis didi 
raodenobiT, saerTo simZlavriT 10-20sm;

A1
II – humusovani, Savi, Tixnar-Tixiani, koStovan-kaklovani, fesvebi naklebi 

raodenobiT, saerTo simZlavriT 15-25sm;
AB – gardamavali horizonti, moSavo-yavisferi, Tixnar-Tixiani, Tixiani, koS-

tovan-prizmuli, momkvrivo, fesvebi erTeulad. saerTo simZlavriT 15-25sm; 
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BC – yavisfer-Calisferi, Tixnar-Tixiani, koStovan-dakuTxuli, saerTo 
simZlavriT 25-35sm. 

amrigad, Savmiwa xasiaTdeba kargad gamoxatuli Savi Seferilobis humusova-
ni horizontiT, koStovan-kaklovani an koStovan-prizmuli struqturiT, pro-
filis gaTixebiT.

Savmiwa xasiaTdeba Tixiani an mZime Tixnari meqanikuri SedgenilobiT. leqis 
fraqcis Semadgenloba profilis zeda nawilSi Cveulebriv Tanabarzomierad 
nawildeba, xolo qveda nawilSi misi raodenoba iklebs. humusis Semcveloba 
maRalia da zogierT SemTxvevaSi 10%-s aRwevs. Savmiwa gamoirCeva sustad mJave, 
neitraluri an sustad tute reaqciiT. niadagi maZRaria fuZeebiT. gacvliT 
kaTionebSi mkveTrad Warbobs kalciumi. qimiuri analizis monacemebiT ZiriTa-
di Jangeulebi met-naklebad Tanabari ganawilebiT xasiaTdebian. 

SavmiwisTvis damaxasiaTebelia Semdegi ZiriTadi elementaruli niadagwar-
momqmneli procesebi: humuswarmoqmna, humusdagroveba da sialitizacia.

Savmiwa gansxvavdeba Savi niadagisgan koStovan-kaklovani struqturiT, 
ufro msubuqi meqanikuri SedgenilobiT, dawidulobis niSnebis uqonlobiT.

nax. 25. Savmiwis ZiriTadi maCveneblebi

klasifikacia. Savmiwa iyofa qvetipebad: gamotutuli da tipuri. 
gamotutuli Savmiwa gavrcelebulia yvelaze maRal hifsometrul niSnule-

bze. niadagis reaqcia sustad mJavea an neitraluri. karbonatebi Cveulebriv 
ar aRiniSneba,

tipuri Savmiwa xasiaTdeba neitraluri an sustad tute reaqciiT. niadagis 
profilSi aRiniSneba karbonatebis arseboba.

Savmiwis qvetipebSi gamoyofen Semdeg gvarebs:
Cveulebrivi – gamoiyofa yvela qvetipSi. am gvars gaaCnia Savmiwis qvetipebis 

niSani da Tviseba.
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ukarbonato – am gvaris niadagi ar Seicavs karbonatebs.
narCen-karbonatuli – formirdeba karbonatul qanebze.
Savmiwa iyofa saxeobad Semdegi niSnebiT: humusis SemcvelobiT: sustad 

humusiani (<2%), mcirehumusiani (2-3), saSualohumusiani (3-5%), bevrhumusiani 
(>5%).

genezisi. Savmiwis warmoqmna dakavSirebulia meorad gamdeloebasTan – sub-
alpuri tyeebis ukan daxevis procesTan da agreTve tbebis amoSaldamebis evo-
luciis procesTan. 

agronomiuli Tvisebebi. Savmiwa iTvleba pureuli kulturebis, maT Soris, 
xorblis da simindis gavrcelebis ZiriTad regionad. garda amisa, aq mohyavT 
kartofili da sakvebi Warxali. Savmiwebi agreTve gamoiyeneba saZovrebad da sa-
Tibebad. am niadagis racionaluri gamoyeneba, kulturebis maRali mosavlianoba 
bevradaa damokidebuli memindvreobis da mecxoveleobis dargebis swor SeTa-
nawyobaze da agronomiul RonisZiebaTa sistemis efeqtur ganxorcielebaze.

saerTo azotis (0,3-0,5%), saerTo fosforis (0,21-0,23%) da saerTo kaliumis 
(1,8-2,2%) Semcveloba maRalia. hidrolizebadi azotis Semcveloba saSualoa 
(6,0-9,0mg/100g niadagze), STanTqmuli fosforis – dabalia, saSualo da maRalia 
(0,4-6,0mg/100g niadagze), gacvliTi kaliumis – saSualoa (50-60mg/100g niadagze). 

Savmiwa gamoirCeva maRali nayofierebiT, ganoyierebisas yuradReba unda 
gamaxvildes fosforul, azot-kaliumian da organul sasuqebze.

16.2.16. mTa-tye-mdelos niadagi

zogadi daxasiaTeba. mTa-tye-mdelos niadagi xasiaTdeba aradiferencire-
buli profiliT, maRali da Rrma humusirebiT, mcire da saSualo simZlavriT, 
Zlieri gamotutviT. niadagur profils Cveulebriv aqvs Semdegi Seneba: A0-
A-AB-BC-CD. niadagis gavrclebis saerTo farTobi Seadgens 492 000ha-s, rac 
mTeli teritoriis 7,2%-s udris.

mTa-tye-mdelos niadagi farTodaa gavrcelebuli kavkasionisa da amierka-
vkasionis samxreT mTianeTis subalpur zonaSi zRvis donidan 1800 (2000) me-
tridan 2000 (2200) metramde.

mTa-tye-mdelos niadagi esazRvreba mTa-mdelos niadagsa da yomrals.
Seswavlis istoria. 1914 wels s. zaxarovma gamoikvlia kavkasionis maRal-

mTianeTis niadagi cxrawyarosa (TrialeTis qedi) da jvris (mTavari kavkasio-
ni) uReltexilebis midamoebSi. man daadgina, rom am niadagis damaxasiaTebeli 
morfologiuri niSnebia: 1) zeda horizontebis yomrali da qveda horizonte-
bis yavisferi Seferiloba; 2) mcire sisqe; 3) niadaguri masis susti diferen-
ciacia; 4) xirxatianoba; 5) zeda horizontebis naztorfianoba da `fesvianoba~. 

niadagwarmoqmnis ZiriTad procesad s. zaxarovs miaCnda niadagis zeda ho-
rizontebis neSompala nivTierebebiT gamdidreba, rac, Tavis mxriv, iyofa or 
stadiad: mcenareuli narCenebis humifikacia da humifiqsacia, e.i. damagreba 
niadagur masaSi. neSompala nivTierebebis fiqsacia xdeba temperaturis zega-
vleniT organuli koloidebis SedarebiT Zneladxsnad mineralur nivTiere-
bebTan erTad gamoyofis gziT.

a. voznesenskim (1935) zaqaTalis raionis mTa-tyis niadagis Seswavlisas gan-
sakuTrebul tipad gamoyo Sereuli tyeebisa da maRalmTianeTis gameCxerebu-
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li muxnarebisa da buCqnarebis formaciis faruleweri niadagi. o. mixailovs-
kaia (1936) ikvlevda maRalmTianeTis niadagebs, romelTa Soris man Seiswavla 
samaCablos subalpuri tyis niadagi. misi azriT subalpuri tyis qveS formir-
deba mTa-tye-mdelos niadagi, xolo dekianebis qveS – subalpuri muq-torfiani 
niadagi.

k. bogatirevi (1947) subalpur tyes gardamaval sartylad miiCnevda da Tvli-
da, rom mis qveS formirdeba kordiani mTa-tyis niadagi, romelsac ganixilavda 
rogorc maRalmTianeTis niadagwarmoqmnis gansakuTrebul geografiul formas.

g. axvlediani da s. cincaZe (1949) qluxoris raionis sualpuri zonis nia-
dagis Seswavlisas aRniSnavdnen, niadagis damaxasiaTebel Tvisebebs – fuZeebiT 
aramaZRrobasa da mJave reaqcias.

s. zonis (1950) mixedviT arynari tanbrecilebis qveS formirdeba muqi mde-
los-tyis niadagi. ganixilavs ra subalpuri mdelos-tyis niadagis Tavisebure-
bebs, aRniSnavs, rom maTTvis damaxasiaTebeli mcire sisqe SeiZleba ganxilul 
iqnas rogorc genezisuri niSani, ganpirobebuli mkacri klimaturi pirobebiT 
da, kerZod, mokle savegetacio periodiT. s. zonis azriT, miuxedavad niadagis 
mJave xasiaTisa, masSi morfologiurad gamoxatuli gaewereba iSviaTad gvx-
vdeba; es ukanaskneli SesaZlebelia gamowveuli iyos humusiT SeniRbviT da 
niadagSi qanis namtvrevebis sakmao raodenobiT, romlebic gamofitvis Sedegad 
amdidreben niadagis masas meoradi mineralebiT da amiT uzrunvelyofen nia-
dagis Sevsebas koloidebiT. 

g. tarasaSvilis (1956) mixedviT, subalpur zonaSi ZiriTadad gavrcelebu-
lia maRalmTis dakordebuli niadagisken gardamavali niadagi.

a. gogatiSvili (1958) subalpur sartyelSi gamoyofs erTmaneTisgan gansxva-
vebul sam zols: 1) subalpurs, mdelo-kordiani niadagiT; 2) subalpuri tyis, 
tyis yomrali niadagiT; 3) maT Soris, gardamavals, tye-mdelos gardamavali da 
dekianebis torfiani niadagiT. subalpuri tye-mdelos gardamavali niadagebi 
xasiaTdeba rogorc mTa-tyis, ise mTa-mdelos niadagis TvisebebiT.

g. talaxaZis (1964) mixedviT, subalpuri tyis qveS formirdeba subalpuri 
tye-mdelos kordiani niadagi. niadagwarmoqmnis procesi mimdinareobs, erTi 
mxriv, gameCxerebuli tyis cenozebis, xolo, meore mxriv, balaxeuli mcenareu-
lobis erToblivi moqmedebis Sedegad.

ganxiluli niadagis Sesaxeb yvelaze sruli gamokvlevebi Caatara T. uru-
SaZem (1972, 1977, 1989). kvlevis uaxlesi meTodebis gamoyenebiT, man Seiswavla 
am niadagis genezisuri Taviseburebani, daadgina geografiuli gavrcelebis 
kanonzomierebani, daamuSava maTi klasifikacia.

ekologia. mTa-tye-mdelos niadagi formirdeba subalpur zonaSi. klima-
ti civia, xanmokle grili zafxuliT da mkacri xangrZlivi zamTriT. saSua-
lo wliuri temperaturaa 3,2-4,10C. yvelaze civi Tvis temperatura meryeobs 
-4,10C-dan -7,00C-mde, xolo yvelaze Tbilis temperatura ki 12,90C-dan 13,70C-mde. 
zamTari civia, xangrZlivi Tovlis safariT (190 dRemde). absoluturad mi-
nimaluri temperatura ecema -260C-mde. savegetacio periodis xangrZlivoba 
sami-oTxi Tvea. uyinvo periodi erTi-ori Tve. naleqebis wliuri raodenoba 
meryeobs 605-1675mm-s Soris. naleqebis maqsimumi gazafxulsa da zafxulSia. 
haeris saSualo wliuri fardobiTi tenianoba 70-79%-s aRwevs. datenianebis 
koeficientia – 6-7, Tumca Tbil periodSi, naleqebis maqsimumis miuxedavad, 
ecema 1,1-mde. es aixsneba aorTqlebis Zlieri intensivobiT.
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subalpuri tyis arealSi gabatonebulia maRalmTianeTis eroziul-denuda-
ciuri reliefi myinvaruli genezisis formebis siWarbiT. zogan gavrcelebu-
lia meoTxeuli efuzuri vulkanizmiT Seqmnili reliefis formebi. eroziuli 
xeobebi xasiaTdeba sakmaod cicabo ferdobebiT.

dasavleT saqarTveloSi niadagwarmomqmneli qanebi warmodgenilia krista-
luri an kvarcian-qarsiani fiqlebiT da kvarciani dioritebiT. amas garda, 
gvxvdeba kirqvebi (svaneTi, raWa-leCxumi). aRmosavleT saqarTveloSi ZiriTa-
dad gvxvdeba Tixa-fiqlebi, qvaqviSebi, kirqvebi, morenuli nafenebi. samxreT 
saqarTveloSi Cveulebrivia andezitebi, porfiritebi, traqitebi, agreTve sie-
nitebi da intruziul-amonaRvari qanebi.

saqarTvelos mTis tyeebs Soris subalpur tyes gansakuTrebuli adgili uka-
via. isini zRudaven tyis mcenareulobis gavrcelebis ukidures zeda sazRvars. 
subalpuri tyis qveS igulisxmeba iseTi tyis fitocenozebi, romlebSic zRvis 
donidan simaRlesTan dakavSirebiT, araxelsayreli ekologiuri pirobebis gamo 
formirdeba gansakuTrebuli saxeobrivi Sedgeniloba, koromis struqtura da 
merqniani mcenareebis forma (maxaTaZe, uruSaZe, 1972). subalpuri tye xasiaTdeba 
tanbrecilebiT, meCxerebiTa da buCqnarebiT. maTi saxeobrivi Semadgenloba sak-
maod nairgvaria. igi aerTianebs wiflnarebs, nekerCxlnarebs, muxnarebs, fiWvna-
rebs, zogjer naZvnarebsa da soWnarebs, agreTve dekianebs, ielianebs, Rvianebs. 
subalpuri tyisTvis damaxasiaTebelia dakninebuli zrda, Reroebis gamrudeba 
da, rogorc wesi, dabali produqtiuloba. miuxedavad amisa, tyes mainc aqvs 
gansakuTrebuli saxalxo-sameurneo mniSvneloba. is icavs qvemoT ganlagebul 
maRaltanovan tyes, sasoflo-sameurneo savargulebs, dasaxlebul punqtebs se-
lebis, zvavebis, qaris da Tovlqcevadobisgan, aregulirebs wylis reJims. Zne-
lad misasvlel adgilebSi es tye SeiZleba gamoiyenon saSeSe merqnis wyarodac.

mTa-tye-mdelos niadagi denudaciuri procesis farTo gavrcelebis gamo, 
niadagwarmoqmnis SedarebiT axalgazrda asakiT xasiaTdeba.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procesebi.
A0 – mkvdari safari simZlavriT 1-3sm, sustad gaxrwnili foTlebi;
A – humusovani horizonti simZlavriT 10-20sm, moSavo-yomrali, bevria fes-

vebi, aramyar-wvrilmarcvlovani, Tixnari, xSirad xreSis CanarTebi, gadasvla 
TandaTanobiTi;

AB – gardamavali horizonti simZlavriT 15-25sm, muqi yomrali, fesvebi 
naklebad, aramyar-koStovan-kaklovani, Tixnari, gvxvdeba xreSi, gadasvla Tan-
daTanobiTi;

B – iluviuri horizonti simZlavriT 20-30sm, yomral-Jangiani, fesvebi er-
Teulad, aramyar-koStovani, momkvrivo, Tixnari, gvxvdeba qanis namtvrevebi, 
gadasvla TandaTanobiTi;

BC – gardamavali horizonti, romelSic Warbobs niadagwarmomqmneli qanis 
namtvrevebi;

CD – qanis gamotutuli eluvioni, eluvion-deluvioni da deluvioni 
simZlavriT 20-40sm, Ria yomrali, ustruqturo, Tixnari, qanis namtvrevebis 
didi raodenobiT.

amrigad, mTa-tye-mdelos niadagi xasiaTdeba zeda horizontis muqi Sefe-
rilobiT, fesvebis didi raodenobiT, aramyari struqturiT; siRrmiT feri 
ufro Ria xdeba, fesvebis raodenoba klebulobs da izrdeba qanis namtvreve-
bis Semcveloba.
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mTa-tye-mdelos niadagi mJavea (pH=4,8-5,6). sxvadasxva merqniani formaciis 
niadagSi mJavianobis maCveneblebi gansxvavebulia. es aixsneba merqniani mcena-
reebis Camonacvenis gansxvavebuli SedgenilobiT da gaxrwnis TaviseburebebiT.

humusis Semcveloba sakmaod maRalia – 15,0%-mde. niadagi Rrmad humusire-
bulia, qveda horizontebSi humusis Semcveloba zogjer 5,0% aRwevs. niadagi 
agreTve mdidaria azotiT, xolo misi ganawileba profilis mixedviT emTxveva 
humusis ganawilebas. C/N Sefardeba sakmaod did farglebSi meryeobs, rac me-
tyvelebs organuli nivTierebebis gaxrwnis intensivobaze.

niadagi aramaZRaria. STanTqmis tevadoba, aramaZRrobis xarisxi da profi-
lSi maTi ganawilebis xasiaTi sakmaod did farglebSi meryeobs, rac es gamow-
veulia dedaqanebis zegavleniT.

mTa-tye-mdelos niadagi xasiaTdeba SedarebiT maRali RorRianobiT. me-
qanikuri Sedgeniloba Tixnaria. calkeuli fraqciebis ganawileba profilis 
mixedviT sxvadasxvaa. niadagebis umetes nawilSi SeimCneva siRrmiT leqis fra-
qciis da fizikuri Tixis raodenobis zrda. am niadagebis niadagwarmomqmneli 
qanebi, ZiriTadad, deluviuri warmoSobisaa, rac meqanikuri Sedgenilobis ka-
nonzomierebidan did gadaxras iwvevs.

mTliani qimiuri Sedgenilobis mixedviT profilSi Jangeulebis ganawileba 
praqtikulad Tanabaria. es gansakuTrebiT naTlad Cans molekuluri Sefardebe-
bis monacemebiT. gansxvavebebi calkeuli Jangeulebis absolutur raodenobaSi 
aixsneba dedaqanebis sxvadasxva qimiuri da mineralogiuri SemadgenlobiT. leqis 
fraqciis mTliani qimiuri Sedgenilobis mixedviT, calkeuli Jangeulebis ganawi-
leba Tanabaria. TiO2 Semcveloba meryeobs 0,70-1,70%-is farglebSi, xolo siRrmeSi 
misi raodenoba umniSvnelod icvleba, rac am niadagebis sust gamofitvaze miu-
TiTebs. leqis fraqciis mTliani qimiuri Sedgenilobis mixedviT SeiZleba aRiniS-
nos, rom mineraluri nawili formirdeba sialituri tipis mixedviT.

TixamineralebisTvis damaxasiaTebelia qlorituli (an qlorituli defeq-
turi erTsarTuliani SuaSreebiT) da monTmorilonituri paketebidan Sereu-
lSriani warmonaqmnebi da kaolinit-galuazitis tipis sistemebi. 

ganxiluli niadagi xasiaTdeba rkinis moZravi formebis gadidebuli Semcve-
lobiT, romelic 2-4-jer aRemateba yomral niadagSi maT raodenobas. amorfu-
li rkinis (Tamis mixedviT) profilSi ganawilebis mixedviT xSirad aRiniSneba 
Sua nawilSi misi dagroveba, xolo zogierT niadagSi – humusian horizontSi. 
arasilikaturi rkinis (jeqsonis mixedviT) Semcveloba sakmaod didia da ic-
vleba rogorc niadagis profilSi, aseve absoluturi da SefardebiTi sidi-
deebis mixedviT.

amrigad, mTa-tye-mdelos niadagi xasiaTdeba aradiferencirebuli pro-
filiT, humusovani horizontebis muqi-yomrali, xolo qvedasi – yomral-Jan-
giani SeferilobiT, mTeli profilis mJave reaqciiT, calkeuli Jangeulebis 
met-naklebad Tanabari ganawilebiT, maZRrobis dabali xarisxiT, maRali da 
Rrma humusirebiT, Tixamineralebis SemadgenlobaSi gamofitvis sawyiss sta-
diasTan axlos myofi mineralebis siWarbiT, rkinis moZravi formebiT gamdi-
drebiT. 

mTa-tye-mdelos niadagSi ZiriTadi elementaruli niadagwarmomqmneli pro-
cesebia: humussialitizacia da humuswarmoqmna.

mTa-tye-mdelos niadagi gansxvavdeba mTa-mdelos niadagisgan (romelic for-
mirdeba subalpuri sartylis zeda nawilSi) Ria SeferilobiT, uaresi da nakle-



252

agroniadagmcodneoba 
Tavi XVI | saqarTvelos niadagebi

bad myari gastruqturebiT, naklebi xirxatianobiT, meti simZlavriT, naklebi hu-
musirebiT, meti aramaZRrobiT, rkinis moZravi formebis naklebi SemcvelobiT. 

mTa-tye-mdelos niadagi gansxvavdeba yomrali niadagisgan (romelic for-
mirdeba ufro Tbil pirobebSi) muqi SeferilobiT, naklebad myari struq-
turiT, meti sifxvieriT, xirxatianobiT, naklebi simZlavriT, humusis meti 
SemcvelobiT da Rrma humusirebiT, meti aramaZRrobiT, ufro mJave reaqciiT, 
naklebi gaTixebiT da rkinis moZravi formebis meti SemcvelobiT.

nax. 26. mTa-tye-mdelos niadagis ZiriTadi maCveneblebi

klasifikacia. mTa-tye-mdelos niadagi aerTianebs niadagis sam tips: mTa-
tye-mdelos tipurs, mTa-tye-mdelos torfians da mTa-tye-mdelos muqs.

mTa-tye-mdelos tipuri niadagi yvelaze metad gavrcelebuli niadagebia 
mTa-tye-mdelos niadagis jgufSi. formirdeba arynar da wiflnar tanbreci-
lebsa da nekerCxlnari meCxerebis qveS. profils aqvs Semdegi Seneba: A0-A-BC2. 
am niadagis Tvisebebi yvelaze srulad Seesatyviseba mTa-tye-mdelos niadagis 
jgufs.

mTa-tye-mdelos torfiani niadagi profiliT: A0-At-A-BC2 formirdeba bu-
Cqnarebis qveS da xasiaTdeba kargad gamoxatuli gatorfebuli horizontis 
arsebobiT, gadidebuli xirxatianobiT, Tixnari meqanikuri SedgenilobiT, 
calkeul fraqciebsa da oqsidebis araTanabari ganawilebiT, profilis zeda 
nawilSi arasilikaturi rkinis dagrovebiT, humusis fulvaturi tipiT, arahi-
drolizebadi narCenis daqveiTebuli SemcvelobiT, huminis mJavebSi I da ful-
vomJavebSi me-III fraqciis siWarbiT, mJave reaqciiT, maRali da Rrma humusire-
biT, aramaZRrobiT. 

mTa-tye-mdelos muqi niadagi profiliT: A0-A-AB-BC2 formirdeba aRmosavleT 
saqarTveloSi fiWvnari da muxnari meCxerebis qveS mSral samxreT ferdobebze. 
niadagi muqia, kargad gastruqturebuli, xasiaTdeba mZlavri humusiani hori-
zontiT; A+AB profilis saerTo simZlavre 4/5 Seadgens.
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ganxilul niadagSi gamoiyofa Semdegi qvetipebi:
Cveulebrivi – calkeuli tipis ZiriTadi TvisebebiT da niSnebiT;
maZRari – ganviTarebuli fuZe qanebis gamofitvis produqtebze;
arasrulad ganviTarebuli – profilis saerTo mcire simZlavris fonze 

erT-erTi genezisuri horizontis amovardniT; 
gaewerebuli – xasiaTdeba gaewerebuli A2 horizontis arsebobiT. 
mTa-tye-mdelos niadagis qvetipebSi gvarebs gamoyofen humusovani hori-

zontis xasiaTis da ara niadagwarmomqmneli qanis Semadgenlobis mixedviT, ra-
dgan sxvadasxva qanebze ganviTarebuli niadagi ar asaxavs maT gavlenas qanebis 
deluviuri bunebis gamo. 

gamoyofen Semdeg gvarebs: faSar-kordiani, neSompala-torfiani, torfiani.
mTa-tye-mdelos niadagi iyofa saxeobebad: humusovani profilis (mcire 

simZlavris – A+B<20sm, saSualo simZlavris – A+B=20-40sm, mZlavri – A+B=40-80sm 
da zemZlavri – A+B>80sm) da gatorfebuli horizontis (mTa-tye-mdelos tor-
fiani niadagis SemTxvevaSi) simZlavris mixedviT.

genezisi. mTa-tye-mdelos niadagi formirdeba sakmaod mkacr klimatur 
pirobebSi. Sesabamisad, niadagwarmoqmnis procesi aqtiurad ar mimdinareobs. 
niadagi, ZiriTadad, mcire da saSualo simZlavrisaa, xirxatiani, Tixaminerale-
bis SemadgenlobaSi Warboben sawyis stadiur gamofitvasTan axlos arsebuli 
mineralebi. aseT SemTxvevaSi qanebs mniSvnelovani gavlena  unda hqonoda nia-
dagis Tvisebebze, rac ar Seesabameba sinamdviles, radgan niadagi formirdeba, 
ZiriTadad, deluvionze da amgvarad misi konservatiuli Tvisebebis informa-
tiuloba daqveiTebulia. niadagis profilSi qanis namtvrevebis gadidebuli 
raodenoba axSobs gaewerebis procesis gamomJRavnebas. saerTod, mTa-tye-mde-
los niadagi stadiurad axalgazrda niadagia.

agronomiuli Tvisebebi. mTa-tye-mdelos niadagi formirdeba subalpuri 
tyis qveS, sadac meurneobis gaZRolas aqvs Tavisi specifika. am tyis ekologia 
da biologia Taviseburia. zafxulis siTbos ukmarisoba, balaxeuli safaris 
intensiuri ganviTareba, rac ganaxlebasTan qmnis konkurencias, gaiSviaTebuli 
saTesle wlebi, buCqnarebis vegetatiuri gamravleba, qarebi da mZlavri To-
vlis safari – yvelaferi es gansazRvravs am tyisadmi gansakuTrebul midgomas. 
subalpur tyes aqvs gansakuTrebuli wyal- da niadagdacviTi mniSvneloba. am 
tyis mniSvnelovani nawili eqvemdebareba aRdgenas da rekonstruqcias. marto 
daculi teritoriis obieqtad am tyis gamocxadeba sakmarisi ar aris. am gziT 
tyis aRdgenas didi dro dasWirdeba, adamianis CareviT ki SeiZleba gavaSe-
noT tye ufro rentabeluri saxeobrivi SemadgenlobiT, vidre amJamadaa. amas 
garda, zogjer subalpuri tye saSeSe merqnis wyaroa. yvelaze mniSvnelovani 
amocanaa tyeebis zeda sazRvris aRdgena, radgan maT aqvT gansakuTrebuli 
ekologiuri mniSvneloba.

16.2.17. mTa-mdelos niadagi

zogadi daxasiaTeba. mTa-mdelos niadagi xasiaTdeba aradiferencirebuli 
profiliT. niadagur profils Cveulebriv aqvs Semdegi Seneba: A-AB-B-BC-CD. am 
niadagis ZiriTadi diagnostikuri maCveneblebia kargad gamoxatuli humusova-
ni horizonti, mcire an saSualo simZlavre.
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saqarTveloSi mTa-mdelos niadagi absoluturad gabatonebuli niadagia. 
gavrclebis saerTo farTobi Seadgens 1 758 200ha-s, rac mTeli teritoriis 
25,1%-s udris.

mTa-mdelos niadagi farTodaa gavrcelebuli kavkasionisa da amierkavkasi-
is samxreT mTianeTis subalpur da alpur zonaSi, zRvis donidan 1800 (2000) 
metridan 3200 (3500) metramde. misi gavrcelebis hifsometruli sazRvrebi ic-
vleba mTebis zRvidan daSorebis, calkeuli mTebis masivebis fizikur-geogra-
fiuli pirobebisa da adamianis sameurneo zemoqmedebis Sesabamisad. kavkasion-
ze am niadagis gavrcelebis hifsometruli amplituda ufro metia (1300m da 
meti), vidre amierkavkasiis samxreT mTianeTSi (500-700m).

mTa-mdelos niadagi esazRvreba nivaluri sartylis primitiul, subalpuri 
da alpuri zonis mTa-mdelos Savmiwisebr da subalpuri sartylis mTa-tye-
mdelos niadags. 

Seswavlis istoria. mTa-mdelos niadagis pirveli mkvlevari iyo genezisu-
ri niadagmcodneobis fuZemdebeli v. dokuCaevi, romelmac miakuTvna kordiani 
niadagwarmoqmnis niadags. is aRniSnavda, rom am niadagisTvis damaxasiaTebelia 
gakordeba, gaewerebis niSnebis uqonloba, niadaguri profilis mcire simZlavre 
da sxv. 

maRalmTianeTis niadagis safuZvliani gamokvleva ekuTvnis s. zaxaro-
vs, romelmac maT uZRvna monografiuli gamokvleva. man daamuSava mTa-mde-
los niadagis gaSlili klasifikacia, romelSic gamoyo mTa-mdelos alpuri, 
subalpuri, Savmiwisebri, neSompala (karbonatul qanebze) da gatorfebuli 
(Zlier xirxatiani da qviani); mTis tundris qveS (dekianebis qveS) – tor-
fian-xirxatiani, torfian-kordiani da Cadablebuli reliefis pirobebSi, 
mdinaris piras – naxevrad Waobiani da galebebuli niadagi. SemdgomSi s. 
zaxarovma gamoyo meoradi mTa-mdelos niadagi, romelic formirdeba tyis 
zeda sazRvris dawevis Sedegad da agreTve niadagis jgufi maRalbalaxeu-
lis qveS.

s. zaxarovis gamokvlevebma dasabami misca kavkasiis da sxva mTis terito-
riebis niadagis farTo Seswavlas.

maRalmTianeTSi Cveulebriv gamoyofen niadagis or rigs – humiduri da ari-
duli niadagwarmoqmnis. mTa-mdelos niadagi maRalmTianeTis humiduri niada-
gis yvelaze damaxasiaTebeli warmomadgenelia, romelic gamoiyofa karpatebSi, 
alpebSi, balkaneTSi, Sua aziis zogierT raionSi, Soreul aRmosavleTSi da sxv. 
ariduli niadagwarmoqmnis maRalmTianeTis niadagebi farTodaa warmodgenili 
Sua da wina aziis mTebSi, himalaebSi da nawilobriv kavkasiaSi.

o. mixailovskaias (1936), m. sabaSvilis (1948, 1955), m. sabaSvilisa da m. ji-
kaevas (1950), g. tarasaSvilis (1956), T. uruSaZis (1974), n. iaSvilis (1976), k. 
mindelis (1976), S. SublaZis (1987) da sxvaTa gamokvlevebiT dadginda, rom 
mTa-mdelos niadagisTvis damaxasiaTebelia iluviuri procesebis gamoxatule-
ba, Zlier mJave (ZiriTadad) reaqcia, maRali hidrolizuri mJavianoba, fuZee-
biT maZRrobis dabali xarisxi, humusis maRali Semcveloba, humusis fulvatu-
ri an humatur-fulvaturi tipi, hidroqarsuli mineralogiuri Semadgenloba. 

adre kavkasiaSi gamoyofdnen mTa-tundris niadags (v. dokuCaevi, s. zaxarovi). 
iTvleboda, rom es niadagi ikavebs zeda sartyels, romlis zemoT Cveulebriv 
aris nivaluri zona. dadgenili iyo, rom am niadagisTvis yinviT gamofitvasTan 
erTad, damaxasiaTebelia galebebis procesi. am maCveneblebiT SeuZlebelia 
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mTa-mdelos da mTa-tundris niadagis gamijvna, amitom, daiwyes mTa-tundris 
niadagis gamoyofa ara niadaguri profilebis Senebis da maTi Semadgenlobis 
konkretuli maCveneblebiT aramed geografiuli eqsrepolaciiT (CrdiloeT 
ganedebSi – mTa-tundris, xolo samxreT ganedebSi – mTa-mdelos). mTa-tundris 
(375 Wrili) da mTa-tundris (97 Wrili) niadagis Sedgenilobis ZiriTadi maC-
veneblebis Sedarebam gviCvena, rom es niadagebi principulad ar gansxvavdeba 
erTmaneTisagan da praqtikulad identuria.

metad garTulebulia maRalmTianeTis niadagis saklasifikacio problema, 
romelTa mimarT Warbobs landSafturi midgoma.

ekologia. maRalmTianeTs miekuTvneba tyis sartylis zeviT (1900-2000 me-
tris zeviT) ganlagebuli teritoriebi, e.i. iseTi teritoriebi, sadac merq-
niani xe da buCqi (dekianebis gamoklebiT) ar izrdeba. amasTan, zRvis donidan 
1900 (2000) – 2800 metris farglebSi ganlagebulia subalpuri zona, 2800m-dan 
3200m-mde – alpuri, xolo ufro zemoT – nivaluri zona.

mTa-mdelos niadagi formirdeba mkacri klimatis pirobebSi, romelic xa-
siaTdeba grZeli zamTriT (xangrZlivi Tovlis safariT) da grili zafxuliT. 
uyinvo periodis xangrZlivoba 3-5 Tvemdea. savegetacio periodi Seadgens 3-4 
Tves. ianvris saSualo temperatura meryeobs -120C-dan -5,20C-mde; aprilis – 
1,60C, ivlisis – 7,30C-dan 14,40C-mde. wlis ganmavlobaSi haeris saSualo Tviuri 
temperatura Zlier meryeobs. naleqebis wliuri raodenoba 718mm-dan 1503mm-
mdea. naleqebis maqsimumi modis maisSi. haeris saSualo wliuri atmosferu-
li tenianoba meryeobs 68%-dan 81%-mde. datenianebis koeficienti 6-7 aRwevs, 
magram Tbil periodSi, naleqebis zafxulis maqsimumis miuxedavad, mkveTrad 
ecema 1,1-mde. es SeiZleba aixsnas aorTqlebis Zlieri intensivobiT. Tovlis 
safari aRiniSneba 5-7 Tvis ganmavlobaSi da misi maqsimumi ki – martSi. maRal-
mTianeTis klimati xasiaTdeba mzis gadidebuli radiaciiT, magram aqtiur 
temperaturaTa jami dabalia da meryeobs 600-15000C-s Soris. maRalmTianeTis 
civi klimati xels uwyobs mTis qanebis intensiur fizikur gamofitvas da amis 
Sedegad xdeba niadagis zedapirze didi raodenobiT qanebis namtvrevebis da-
groveba.

maRalmTianeTis reliefi asaxavs vertikaluri sartylianobis gavlenas. 
yvelaze zeda Txemebis zonaSi gabatonebulia maRalmTianeTis eroziul-denu-
daciuri reliefi, romelSic Warboben myinvaruli genezisis formebi. gvxvdeba 
meoTxeuli efuzuri vulkanizmiT Seqmnili reliefis formebic. ufro qvemoT 
gavrcelebulia eroziuli xeobebi, sakmaod cicabo ferdobebiT da zogierT 
adgilas Walis farTo monakveTebiT. amrigad, maRalmTianeTSi gamoiyofa re-
liefis Semdegi ZiriTadi formebi: 1) Zveli peneplen-mosworebuli (`mokve-
Tili“) zurgebi; 2) glacialuri reliefi – karebi, cirkebi, terasuli baqnebi; 
3) vulkanuri reliefi – plato (samxreT mTianeTi) da 4) eroziuli reliefi. 
maRalmTianeTis glacialuri da eroziuli reliefis elementebi umetesad da-
farulia qanebis dakuTxuli namtvrevebiT, qvaTa xrovebiT, xolo Zvel pene-
plenebs da vulkanuri reliefis elementebs faravs balaxovani mcenareebis 
kordi. miuxedavad imisa, rom maRalmTianeTi geomorfologiurad denudaciu-
ri, destruqciuli tipis regions warmoadgens, mTa-tyis zolis reliefTan Se-
darebiT, Serbilebuli formebiT xasiaTdeba.

maRalmTianeTis geologiuri Seneba metad rTulia. dasavleT saqarTvelo-
Si gavrcelebulia kristaluri fiqlebi, kvarcian-qarsiani fiqlebi da kvar-
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ciani dioritebi. gvxvdeba agreTve kirqvebi (svaneTi, raWa-leCxumi). farTo 
gavrceleba aqvT mJave kristalur qanebsac, granitebs da gneisebs (svaneTi da 
afxazeTi). aRmosavleT saqarTvelos maRalmTianeTis geologiuri agebuleba-
Si mTavar monawileobas iReben Tixa-fiqlebi, qva-qviSebi, kirqvebi, mTianeTis 
mwvervalebi ki agebulia amonTxeuli efuzuri qanebiT. civ-gomboris qedis 
agebulebaSi monawileoben mesameulis naleqi konglomeratebi. mTavar kavka-
sionze gvxvdeba morenuli nafenebi. samxreT saqarTvelos mTa-mdelos zonaSi 
ZiriTadad monawileoben andezitebi, porfiritebi, traqitebi da agreTve sie-
nitebi da intruziuli amonaRvari qanebi.

maRalmTianeTis mcenareuloba xasiaTdeba mkveTrad gamoxatuli zonalobiT. 
subalpuri sartylis mcenareuloba sakmaod araerTgvarovania. is aerTianebs ro-
gorc mdelos da mdelo-stepis mcenareulobis tipebs, ise subalpur tyes. subal-
puri sartylis mcenareul safarSi Warbobs marcvlovani, marcvlovan-nairbala-
xovani da nairbalaxovani Tanasazogadoebebi. maT Soris wamyvani adgili ekuTvnis: 
Wrel Svrielas, timoTelas, namikrefias, cxvris wivanas da sxv. parkosnebs aqvT 
zomieri gavrceleba da warmodgenilia: mTis samyuriT da agreTve kavkasionis 
ionjiT. maRalmTianeTis balaxeuli safari xSiri da maRalia, ZiriTadad, warmod-
genilia nairgvari mezofiluri saxeobebiT. SedarebiT mSral poziciebze mezofi-
luri maRalbalaxeuloba icvleba qserofiluri mcenareulobiT.

subalpur mcenareulobas pirobiTad miekuTvneba meoradi mdeloebic, 
romlebic warmoiqmneba tyis zeda sazRvarTan tyis gaCexvis Semdeg.

alpur sartyelSi Warbobs mcenareulobis ori tipi – alpuri xaliCebi, 
romlebSic niadagis gakordeba xdeba nairbalaxovanis elementebiT, xolo xor-
blovanebi da islebi asrulebs meorexarsxovan rols, mkvriv kordiani mdeloebi 
xorblovani da isliani komponentebiT. mkvriv kordiani mdeloebi warmodge-
nilia sufTa asociaciebiT erT-erTi komponentis siWarbiT an Sereuli saxiT. 
reliefis gamozneqil formebze Cveulebrivia islian-nairbalaxovani an nairba-
laxovan-isliani mdeloebi. sakmaod gavrcelebulia wivanian-isliani mdeloebi 
wivanas da Tivaqasras siWarbiT. did farTobze agreTve gavrcelebulia Zigva. 
mSral poziciebze Warbobs qserofiluri mcenareuloba abzindas monawileobiT.

nivalur sartyelSi gvxvdeba umaRlesi mcenareuloba umniSvnelo raodeno-
biT, romelic saxldeba qvebs Soris dacul adgilebSi.

denudaciuri procesebis farTo gavrcelebis gamo mTa-mdelos niadagi xa-
siaTdeba niadagwarmoqmnis SedarebiT axalgazrda asakiT. 

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procesebi.
mTa-mdelos niadagi maRalmTianeTis jgufs miekuTvneba. mTa-mdelos niada-

gi formirdeba mdelos mcenareulobis qveS, mTa-torfiani – wylis wyaroebTan, 
mTa-mdelos humus-iluviuri – gavakebul adgilebSi da meoradi mTa-mdelos 
niadagi – tyis sartylis zeda nawilSi gautyevebul adgilebSi.

A – humusovani horizonti, zedapiridan sxvadasxva xarisxiT gakordebuli 
an torfian-gakordebuli, simZlavriT 15-20sm, yavisfer-yomrali an muqi-yavis-
fer-yomrali, aramyar-wvril-marcvlovani (aramyar-wvrilkoStovan-wvrilmar-
cvlovani), Tixidan msubuq Tixnaramde, xSirad xreSis CanarTebiT, wvrilfo-
rovani, didi raodenobiT Seicavs fesvebs, gadasvla TandaTanobiTi;

AB – gardamavali horizonti, simZlavriT 10-15sm, muqi yomrali, aramya-
ri-wvril-koStovani, xorxati sakmarisi raodenobiT, fesvebis raodenoba 
naklebSia, gadasvla SesamCnevi;



agroniadagmcodneoba 
saqarTvelos niadagebi | Tavi XVI

257

B – iluviuri horizonti simZlavriT 20-30sm, yomral-yavisferi, humusovani 
Seferiloba sustadaa gamoxatuli, aramyar-wvril-marcvlovani (aramyar-koS-
tovan-wvrilmarcvlovani), Tixidan msubuq Tixnaramde, xirxatis ufro meti 
raodenobiT, momkvrivo wvrilforovani, fesvebis naklebi raodenobiT, gadas-
vla SesamCnevi;

BC – gardamavali horizonti, romelSic didi raodenobiTaa niadagwarmom-
qmneli qanis namtvrevebi;

CD – qanis gamotutuli eluvioni, eluvion-deluvioni da deluvioni 
simZlavriT 20-40sm, yviTel-yomrali, ustruqturo, Tixidan msubuq Tixnaram-
de, RorRis da qvebis siWarbiT.

amrigad, mTa-mdelos niadagi xasiaTdeba sxvadasxva xarisxiT zedapiridan 
gakordebuli muqi Seferilobis aramyar-wvrilmarcvlovani humusovani hori-
zontiT; iluviuri horizonti momkvrivo, xirxatis sakmao SemcvelobiT. mom-
devno horizonti xasiaTdeba qanis namtvrevebis meti SemcvelobiT.

morfologiuri Senebis ZiriTadi Taviseburebani dasturdeba agreTve mi-
kromorfologiuri gamokvlevebis SedegebiTac.

subalpur da alpur sartyelSi gavrcelebul mTa-mdelos niadags Soris 
gansxvaveba umniSvneloa. garda sxvadasxva xarisxiT gakordebisa, alpebSi ga-
vrcelebuli niadagi gamoirCeva ufro mZlavri humusovani horizontiTa da 
profilis naklebi simZlavriT. es gansxvavebebi absoluturi ar aris. alpebSi 
gvxvdeba niadagi ufro naklebad gakordebuli, mcire humusovani horizontiT 
da mZlavri profiliT, vidre subalpebSi. am niadags Soris morfologiuri 
niSnebiT mkveTri gansxvavebis uqonloba aixsneba maTi deluviuri bunebiT. es 
ukanaskneli dasturdeba meqanikuri Sedgenilobis monacemebiT. yvela niadagi 
xasiaTdeba ZiriTadi fraqciebis araTanabari ganawilebiT. meqanikuri Sedge-
nilobiT mTa-mdelos niadagi, ZiriTadad, miekuTvneba saSualo an mZime Tixna-
rebs, iSviaTad – msubuq Tixebs.

mTa-mdelos niadagi ZiriTadad xasiaTdeba mJave an sustad mJave reaq-
ciiT, maRali (iSviaTad saSualo) da Rrma humusirebiT; qveda horizonteb-
Si humusis Semcveloba zogjer 1%-s aRemateba. humusis tipi – fulvaturia 
an humatur-fulvaturi, moZravi SenaerTebis siWarbiT, azotiT arasakmarisi 
uzrunvelyofiT. d. kirvaliZis (1993) monacemebiT, azotis ZiriTadi nawili 
hidrolizebad nawilSia moqceuli. huminis mJavebi martivi agebulebisaa, xa-
siaTdeba kondensaciis dabali xarisxiT da alifaturi struqturis kargi 
ganviTarebiT. Warbadaa araspecifikuri SenaerTebi, vxvdebiT qlorofilsa 
da mwvane pigments, rac, ZiriTadad, mJave reaqciis, sokovani mikrofloris 
ganviTarebisa da Warbtenianobis Sedegia. niadagi, rogorc wesi, sustad an 
saSualod aramaZRaria. xSirad aRiniSneba STanTqmuli kaTionebis dagroveba 
profilis zeda nawilSi, rasac aqvs „biogenuri“ buneba. gacvliT kaTionebSi 
Cveulebriv Warbobs kalciumi. STanTqmuli kaTionebis jami dabali an saSua-
loa. niadagis mJavianobis da STanTqmuli kaTionebis Semadgenlobis monace-
mebi adastureben, rom calkeuli niadagis Tvisebebsa da niadagwarmomqmnel 
qanebs Soris raime kavSiri ar aRiniSneba, romelic aixsneba niadagis delu-
viuri bunebiT.

mTa-mdelos niadagis morfologiur Taviseburebebs adastureben mTliani 
qimiuri Sedgenilobis monacemebi. niadaguri profilebis mixedviT, ZiriTadi 
oqsidebi xasiaTdebian araTanabari ganawilebiT, rac dasturdeba aramarto 
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calkeuli oqsidebis ganawilebis xasiaTiT, aramed molekuluri Sefardebe-
biTac. leqSi molekuluri Sefardebebis mixedviT SeiZleba davaskvnaT, rom 
mineraluri nawili formirdeba sialituri tipis mixedviT.

mTa-mdelos niadagis Tixamineralebi warmodgenilia hidroqarsebiT, qlo-
ritebiT, qlorit-hodroqarsuli da smeqtitur-SereulSriani warmonaqmnebiT 
da mindvris SpatebiT.

ganxilul niadagSi silikaturi rkinis Semcveloba siRrmiT izrdeba, rac 
eTanxmeba maRalmTianeTis saerTo bioklimatur pirobebs da adasturebs aq-
tiuri gamofitvis da niadagwarmoqmnis zonebis SezRudulobas. amorfuli 
rkinis ganawilebis xasiaTi metyvelebs mis intensiur ganawilebaze – maqsimumi 
aRiniSneba sxvadasxva siRrmeze.

amrigad, mTa-mdelos niadagi xasiaTdeba saSualo an mcire simZlavriT, gakor-
debiT zedapiridan, Tixnari an Tixa meqanikuri SedgenilobiT, ZiriTadad mJave 
an sustad mJave reaqciiT, maRali da Rrma humusirebiT, STanTqmis dabali an 
saSualo tevadobiT, calkeuli fraqciebis da mTliani oqsidebis araTanabari 
ganawilebiT, mineraluri nawilis gamofitvis sialituri tipiT, Tixamineraleb-
Si hidroqarsebis da qloritis siWarbiT, humusis fulvaturi da humatur-ful-
vaturi tipiT, siRrmiT silikaturi rkinis gadidebuli SemcvelobiT.

mTa-mdelos niadagSi ZiriTadi elementaruli niadagwarmomqmneli procese-
bia: humussialitizacia, humuswarmoqmna, gakordeba da gastruqtureba. 

mTa-mdelos niadagi gansxvavdeba mTa-tye-mdelos niadagisgan (romelic 
formirdeba subalpuri sartylis qveda nawilSi) muqi SeferilobiT, ukeTesi 
da ufro myari gastruqturebiT, xirxatianobiT, naklebi aramaZRrobiT, rkinis 
moZravi formebis meti SemcvelobiT.

mTa-mdelos niadagi gansxvavdeba mTa-mdelos Savmiwisebri niadagisgan ufro 
Ria SeferilobiT, naklebad mtkice struqturiT, ufro mJave reaqciiT, ufro 
dabali STanTqmis tevadobiT, humusis ufro mcire SemcvelobiT da humusis 
fulvaturi tipiT.

nax. 27. mTa-mdelos niadagis ZiriTadi maCveneblebi
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klasifikacia. maRalmTianeTis niadagis jgufSi, garda mTa-mdelos niadagi-
sa, Sedis sxva niadagic (tipis doneze).

mTa-torfiani niadagi (wylis wyaroebTan, mdinareebTan, tbebTan da sxv.) 
xasiaTdeba torfis horizontis arsebobiT, kordis uqonlobiT, cudi gastru-
qturebiT, galebebis niSnebiT, calkeuli meqanikuri fraqciebis met-naklebad 
Tanabari ganawilebiT, Tixnari an Tixa meqanikuri SedgenilobiT, ZiriTadi oq-
sidebis umniSvnelo gadanawilebiT, mineraluri nawilis gamofitvis sialitu-
ri tipiT, amorfuli da dakristalebuli rkinis SesamCnevi gadaadgilebiT, hu-
musis fulvaturi tipiT, arahidrolizebadi naSTis gadidebuli SemcvelobiT, 
maRali da Rrma humusirebiT, mJave reaqciiT, aramaZRrobiT.

mTa-mdelos humus-iluviuri niadagi xasiaTdeba mcire humusovani horizon-
tis arsebobiT (romelic warmoadgens humusis retinizaciis1 Sedegs), araerT-
gvarovani meqanikuri SedgenilobiT, ZiriTadi oqsidebis SedarebiT Tanabari 
ganawilebiT, rkinis calkeuli formebis ganawilebaSi raime kanonzomierebis 
uqonlobiT, humusis fulvaturi an humatur-fulvaturi tipiT, zeda hori-
zontSi humusis Zalian maRali SemcvelobiT, organuli nivTierebebis humifi-
kaciis saSualo xarisxiT, mJave reaqciiT, maRali da Rrma humusirebiT, STanT-
qmis saSualo tevadobiT da fuZeebiT aramaZRrobis sakmaod maRali xarisxiT.

meoradi mTa-mdelos niadagi xasiaTdeba sakmaod mZlavri profiliT, „tyis“ 
niadagwarmoqmnis niSnebiT (kaklovani an myar-koStovano struqtura, garkveu-
li gaTixeba, naRvenTi Tixis arseboba), Tixnari an Tixa meqanikuri Sedgenilo-
biT, Tixamineralebis SemadgenlobaSi hidroqarsebis da qloritebis siWarbiT, 
ZiriTadi oqsidebis garkveuli eluviur-iluviuri gadanawilebiT, humusis 
fulvaturi tipiT, zeda horizontSi humusis maRali SemcvelobiT, profil-
Si mkveTrad Semcirebuli ganawilebiT, organuli nivTierebebis humifikaciis 
dabali xarisxiT, arahidrolizebadi naSTis dabali SemcvelobiT, huminis mJa-
vebSi I da fulvomJavebSi II da III fraqciebis siWarbiT, arasilikaturi rkinis 
dagrovebiT profilis Sua da zeda nawilebSi, amorfuli rkinis intensiuri 
gadanawilebiT, mJave reaqciiT, maRali da Rrma humusirebiT, STanTqmis saSua-
lo tevadobiT.

ganxilul niadagSi gamoiyofa Semdegi qvetipebi:
Cveulebrivi – calkeuli tipis ZiriTadi TvisebebiT da niSnebiT;
maZRari – ganviTarebuli fuZe qanebis gamofitvis produqtebze;
arasrulganviTarebuli – profilis saerTo mcire simZlavris fonze 

erT-erTi genezisuri horizontis amovardniT;
kordian-karbonatuli – ganviTarebuli karbonatul qanebze.
meoradi mTa-mdelos niadagi xasiaTdeba sakmaod mZlavri profiliT, „tyis“ 

niadagwarmoqmnis niSnebiT (kaklovani an myar-koStovano struqtura, gark-
veuli gaTixeba, naRvenTi Tixis arseboba), Tixnari an Tixa meqanikuri Sed-
genilobiT, Tixamineralebis SemadgenlobaSi hidroqarsebis da qloritebis 
siWarbiT, ZiriTadi oqsidebis garkveuli eluviur-iluviuri gadanawilebiT, 
humusis fulvaturi tipiT, zeda horizontSi humusis maRali SemcvelobiT, 
profilSi mkveTrad Semcirebuli ganawilebiT, organuli nivTierebebis hu-
mifikaciis dabali xarisxiT, arahidrolizebadi naSTis dabali SemcvelobiT, 

1  niadagis mzralobis Sris zevidan gamoyinviT koagulirebuli humusis akumulaciis procesi, ris Sedega-
dac formirdeba specifikuri yomrali an yomral-wiTeli feris humus-iluviuri horizonti.  
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huminis mJavebSi I da fulvomJavebSi II da III SemcvelobiT, profilSi mkveTrad 
Semcirebuli ganawilebiT, organuli nivTierebebis humifikaciis dabali xa-
risxiT, arahidrolizebadi naSTis dabali SemcvelobiT, huminis mJavebSi I da 
fulvomJavebSi II da III fraqciebis siWarbiT, arasilikaturi rkinis dagrovebiT 
profilis Sua da zeda nawilebSi, amorfuli rkinis intensiuri gadanawilebiT, 
mJave reaqciiT, maRali da Rrma humusirebiT, STanTqmis saSualo tevadobiT.

ganxilul niadagSi gamoiyofa Semdegi qvetipebi:
Cveulebrivi – calkeuli tipis ZiriTadi TvisebebiT da niSnebiT;
maZRari – ganviTarebuli fuZe-qanebis gamofitvis produqtebze;
arasrulganviTarebuli – profilis saerTo mcire simZlavris fonze 

erT-erTi genezisuri horizontis amovardniT;
kordian-karbonatuli – ganviTarebuli karbonatul qanebze.
mTa-mdelos qvetipebSi gvarebs gamoyofen humusovani horizontis xasiaTis 

da ara niadagwarmoqmneli qanis Semadgenlobis mixedviT, radgan sxvadasxva 
qanze ganviTarebuli niadagi ar asaxavs maT gavlenas am qanebis deluviuri 
bunebis gamo. 

mTa-mdelos niadagSi gamoyofen Semdeg gvarebs: torfian-kordiani, mk-
vriv-kordiani, faSarad-kordiani, neSompala-torfiani, torfiani.

mTa-mdelos niadagi iyofa saxeobebad humusovani profilis simZlavris 
mixedviT: mcire simZlavris – A+B<20sm, saSualo simZlavris – A+B=21 – 40sm, 
mZlavri – A+B =41-80sm da zemZlavri – A+B>80sm.

genezisi. mTa-mdelos niadagi ZiriTadad formirdeba myari qanebis gamofi-
tvis gamotutul produqtebze da ikavebs mTebis da ferdobebis zeda nawile-
bis yvela eqspozicias. klimaturi pirobebi xasiaTdeba mosuli naleqebis didi 
raodenobiT. naleqebi 2-3-jer da metad aWarbeben aorTqlebas, rac gansazR-
vravs niadagebis Camrecx reJims. mkacri klimaturi pirobebi (SezRuduli save-
getacio periodi, susxiani da Tovliani zamTari da sxv.) xels uwyobs qanebisa 
da mineralebis fizikur da zRudaven qimiur gamofitvas. mcenareuli safari 
warmodgenilia saSualo balaxovan-subalpuri da dabalbalaxovan-alpuri mde-
loebiT da zogjer buCqnarebiT. 

niadaguri profili gamoirCeva susti diferenciaciiT da mcire simZla-
vriT. niadagi xasiaTdeba zeda horizontebis mcire simZlavriT, didi teva-
dobiT (romelic siRrmiT klebulobs) da maRali wyalgamtarobiT (romelic 
agreTve qveda horizontisken mcirdeba). igi didi raodenobiT Seicavs humuss, 
mis SemadgenlobaSi bevria sustad humificirebuli, „uxeSi“ naerTi. humusSi 
Warboben fulvomJaveebi. niadagis mineralur nawilSi aRiniSneba rkinis Ta-
visufali oqsidebis maRali Semcveloba. niadagi xasiaTdeba mJave reaqciiT, 
dabali STanTqmis tevadobiT da fuZeebis susti aramaZRrobiT.

saerTo Tvisebebis fonze niadagebi erTmaneTisgan gansxvavdeba niadagu-
ri profilis Senebis tipiT, Sedgenilobis ZiriTadi maCveneblebiT da ele-
mentaruli niadaguri procesebiT. niadagSi horizontSemqmneli procesebia 
humussialitizacia da humuswarmoqmna, gakordeba da gastruqtureba; yvela 
niadagisTvis fonuri procesia gamotutva. humussialitizaciis dros aRiniS-
neba intensiuri humuswarmoqmna da humusdagroveba, agreTve niadagis gaTixeba 
Tixovani masalis gadaadgilebis SesamCnevi niSnebis gareSe, xolo humuswarmo-
qmnisas – adgilze mcenareuli narCenebis daSlis procesi da SemdgomSi humusis 
warmoqmnis profilSi gadaadgilebis gareSe. kordiani procesisTvis agreTve 
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damaxasiaTebelia intensiuri humuswarmoqmna da humusdagroveba balaxeuli 
mcenareulobis zemoqmedebiT. mTa-torfian niadagSi yvelaze metad gamoxa-
tulia torfwarmoqmnis da galebebis procesebi. mTa-mdelos humus-iluviu-
ri niadagi gamoirCeva humus-iluviuri da retinizaciis procesebiT. meoradi 
mTa-mdelos niadagisTvis damaxasiaTebelia „tyis“ elementaruli niadaguri 
procesebi – lesivireba da sialitizacia.

aRniSnuli msgavsebebi da gansxvavebebi dasturdeba am niadagebs Soris arse-
buli genezisuri urTierTkavSirebis analiziT. maRalmTianeTis niadagis cen-
traluri tipia mTa-mdelos niadagi, romelic yvelaze srulad asaxavs ganxi-
luli niadagis Sedgenilobis da Tvisebebis ZiriTad maCveneblebs. mTa-mdelos 
niadagi formirdeba mJave fersialituri gamofitvis qerqze, romelsac aqvs 
evoluciuri kavSirebi gamofitvis maZRar sialitur qerqTan. am SemTxvevaSi 
viTardeba mTa-mdelos Savmiwisebri da mTis mdelo-stepis niadagebi. evolu-
ciuri kavSirebis Semdegi jgufi axasiaTebs niadagebis cvlas mcenareulobis 
anTropogenuli Secvlis pirobebSi da akavSirebs tyis zonis niadags maRalm-
TianeTis niadagTan: tyis mcenareulobis gaCexva misi gavrcelebis zeda sazR-
varTan xels uwyobs balaxeuli mcenareulobis ganviTarebas, gansazRvravs am 
niadagis intensiur gamdeloebas da meoradi mTa-mdelos niadagis formirebas. 
am niadagebSi profilis zeda nawili morfologiuri da analitikuri monace-
mebiT uaxlovdeba mTa-mdelos, xolo qveda – tyis (koStovan-kaklovani stru-
qtura, Tixovani naRvenTebis arseboba da zogierTi sxv.) niadagebs. meorad 
mTa-mdelos da yomral niadags Soris evoluciuri kavSirebi metad dinamiu-
ria. utyeo adgilebis tyiT dakavebis SemTxvevaSi niadagebi advilad aRadgenen 
yomral bunebas. ganxiluli evolucia aRiniSneba tyis da subalpuri zonebis 
kontaqtze mcenareulobis cvlis dros, magram ori niadagisTvis erTiani ga-
mofitvis qerqis pirobebSi. amitom, niadagi SedarebiT swrafad kargavs wina 
tipis niSnebs da iZens sxva tipis Taviseburebebs.

evoluciuri kavSirebis mesame jgufi axasiaTebs niadagis urTierTcvlas 
geomorfologiuri pirobebis Secvlisas. yvelaze mkafiod es kavSirebi gamoxa-
tulia mTa-mdelos da mTa-mdelos humus-iluviuri niadagsa mTa-mdelos da 
mTa-torfian niadags Soris.

evoluciuri kavSirebis meoTxe jgufi axasiaTebs niadagis Secvlas mcena-
reulobis bunebrivi cvlisas. 

bolos, evoluciuri kavSirebis mexuTe jgufi ukavSirdeba klimatis cvli-
lebas, rac, Tavis mxriv, gamofitvis qerqis tipis cvlilebas gansazRvravs.

agronomiuli Tvisebebi. mTa-mdelos niadagze gavrcelebulia saTib-saZo-
vrebi. maTi racionaluri gamoyenebis aucilebeli pirobaa Zovebis normireba, 
raTa ar davuSvaT saZovrebis gadatvirTva. mouwesrigebeli Zoveba iwvevs ara-
marto niadaguri safaris darRvevas da eroziuli procesebis provocirebas, 
aramed ganapirobebs mcenareuli Tanasazogadoebis saxeobrivi Semadgenlobis 
Secvlas arasaxarbielo mimarTulebiT savargulebis sakvebi faseulobis daq-
veiTebas. mravali saZovari moiTxovs gaumjobesebas, risTvisac saWiroa mine-
raluri da organuli sasuqebis Setana, balaxebis Tesva. T.uruSaZis xelmZRva-
nelobiT duSeTis raionSi zafxulis saTib-saZovrebze Catarebuli gamokvle-
vebiT dadginda, rom Zalian Rarib niadagebze marto moZravi manganumis Setana 
zrdis saZovrebis mosavlianobas 86%-mde, Rarib niadagebze – 64%-mde, xolo 
saSualod uzrunvelyofil da mdidar niadagebze 8-12%-mde.
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saerTo azotis (0,5-0,8%), fosforis (0,22-0,30%), kaliumis (1,8-2,0%) Semc-
veloba maRalia. hidrolizebadi azotis (14-30mg/100g niadagze) Semcveloba 
maRalia, STanTqmuli fosforis (3,0-8,0mg/100g niadagze) – saSualo da maRalia, 
gacvliTi kaliumis (11-25mg/100g niadagze) – dabali da saSualoa. am niadagebis 
ganoyierebaSi didi mniSvneloba aqvs fosforiani sasuqebis gamoyenebas.

16.2.18. mTa-mdelos Savmiwisebri niadagi

zogadi daxasiaTeba. mTa-mdelos Savmiwisebri niadagi xasiaTdeba aradife-
rencirebuli profiliT, mZlavri humusovani horizontiT. niadagis profils 
Cveulebriv aqvs Semdegi Seneba: A-B-BC. misi ZiriTadi diagnostikuri maCvene-
belia kargad gamoxatuli mZlavri humusovani horizonti, mcire an saSualo 
simZlavre.

saqarTveloSi am niadags ukavia 109 600ha, rac mTeli teritoriis 1,6%-s 
Seadgens.

mTa-mdelos Savmiwisebri niadagi gavrcelebulia samxreT saqarTveloSi 
subalpur da alpur zonebSi zRvis donidan 1800 (2000) metris zemoT.

es niadagi esazRvreba nivaluri sartylis primitiul, subalpuri da al-
puri sartylis mTa-mdelos da subalpuri sartylis mTa-tye-mdelos niadags.

Seswavlis istoria. pirvelad mTa-mdelos Savmiwisebri niadagi gamoyo n. 
bogoslovskim (1897) kirqvebze yirimis maRalmTianeTSi. SemdgomSi am niadagis 
mimarT Camoyalibda ori Sexeduleba. l. prasolovi (1909), s. neustruevi (1908) 
Sua aziaSi, i. antipov-karataevi da l. prasolovi (1932) yirimSi, i.liverovs-
ki (1945), v.perSina (1949), g. axvlediani (1958), v. fridlandi (1966) kavkasiaSi 
ukavSirebdnen am niadagis warmoqmnas karbonatebiT mdidar qanebs, kirqvebs, 
karbonatul fiqlebs.

am avtorebisgan gansxvavebiT, k. pankovis (1930) azriT monRoleTSi mTa-mde-
los Savmiwisebri niadagi formirdeba maRalmTianeTis mSral regionebSi ukar-
bonato qanebze. amave daskvnamde mivida s. zoni (1950) kavkasiis maRalmTianeTis 
niadagis Seswavlisas. es niadagi gamoiyofa amierkavkasiis zeganze fuZe amo-
naRvari qanebsa da tufebze (talaxaZe, mindeli, 1980). 

uaxlesi gamokvlevebiT (uruSaZe, qvriviSvili, sanaZe, 2008) saqarTveloSi 
gavrcelebuli mTa-mdelos Savmiwisebri niadagebis sakmao nawili miekuTvneba 
e.w. andosolebs anu niadagebs, romlebic viTardebian vulkanur ferflebze, 
tufebze, pemzasa da sxva efuziur vulkanur masalaze, nawilobriv sxva sili-
katur nafenebze gorak-borcvian da mTis reliefis pirobebSi nairgvar Termu-
li pirobebsa da mcenareuli Tanasazogadoebebis qveS. forovani substratis 
swrafi gamofitva iwvevs mdgradi organul-mineraluri naerTebis dagrovebas 
da sustad dakristalebuli mineralebis (alofanebis da imogolitis) warmo-
qmnas. 

ekologia. mTa-mdelos Savmiwisebri niadagi viTardeba maRalmTianeTis zo-
naSi alpuri da subalpuri gastepebuli mdeloebisa da gamdeloebuli stepe-
bis qveS. reliefi warmoadgens vulkanur platos, romlis centraluri nawili 
ukavia vulkanuri konusebis or meridianul sistemas – keCuTisa da abulsam-
saris qedebs. dedaqanebi ZiriTadad warmodgenelia fuZe vulkanuri qanebiT, 
andezit-bazaltebiT da bazaltebiT.
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klimati civia, xanmokle, grili zafxuliT da xangrZlivi mkacri zamTriT. 
yvelaze civi Tvis – ianvris – temperaturaa -7,80C, xolo yvelaze Tbilis – 
agvistos – temperaturaa 13,60C, saSualo wliuri temperaturaa – 3,20C. save-
getacio periodis xangrZlivoba 4 Tvea. uyinvo periodi grZeldeba erT-or 
Tves. naleqebis wliuri raodenoba 605mm-ia. naleqebis maqsimaluri raodenoba 
april-ivnisSia. haeris saSualo wliuri fardobiTi tenianoba 78%-ia, datenia-
nebis koeficienti – 1-3. niadagebis wylis reJimi Camrecxia, xolo zomierad 
datenianebul regionebSi gvalviani periodiT – periodulad Camrecxia.

mdeloebis mcenareulobaSi Warbobs wivana da isli. sxva saxeobidan aRsaniS-
navia Wreli Svriela, samyura, kewewura. wivaniani mdeloebi gvxvdeba sxvadasx-
va pirobebSi – mSralidan tenianamde, cicabo qviani ferdobebidan gavakebul 
wyalgamyof sivrceebamde, rac saxeobis plastikurobiT aixsneba. am mdeloebis 
kvebiTi Rirebuleba saSualoa, magram cxvari aq kargad ikvebeba. sakmaod gavr-
celebulia Zigvianebic.

profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli proce-
sebi.

A – humusovani horizonti zedapiridan sxvadasxva xarisxiT gakordebuli, 
simZlavriT 30-45sm, Sav (muqi-ruxi) – yavisferi ieriT, myar-marcvlovani (koS-
tovan-marcvlovani), Tixianidan Tixnaramde, bevria fesvebi, momkvrivo, sustad 
wvrilforovani, xreSiani; xreSi Sxuis 10% HCI-dan. gadasvla TandaTanobiTi;

B – iluviuri horizonti simZlavriT 25-35sm, muqi rux-yavisferi ieriT, 
myar-koStovan-marcvlovani, Tixianidan Tixnaramde, gvxvdeba fesvebi, ufro 
metad xreSiania; xreSi Sxuis 10% HCI-dan. gadasvla mkveTria;

BC – gardamavali horizonti, Senebasa da SefervaSi niadagwarmomqmneli qa-
nis niSnebis siWarbiT.

amrigad, mTa-mdelos Savmiwisebri niadagi xasiaTdeba sustad mJave reaq-
ciiT, humusis maRali SemcvelobiT (hor. A-Si – 8,43-12,61%) da profilis Rrma 
humusirebiT (hor. BC-Si humusis Semcveloba – 2,34-5,35%), humusis humaturi 
tipiT, STanTqmis maRali tevadobiT (34,27-47,80mg.eqv/100 gh niadagze), susti 
aramaZRrobiT, Tixnari an Tixa meqanikuri SedgenilobiT, siRrmiT an profi-
lis Sua nawilSi leqis fraqciis da fizikuri Tixis gadidebuli SemcvelobiT, 
TixamineralebSi hidroqarsebis siWarbiT. 

mTa-mdelos Savmiwisebri niadagis ZiriTadi elementaruli procesebia: hu-
mussialitizacia, humuswarmoqmna, gakordeba da gastruqtureba.

mTa-mdelos Savmiwisebri niadagi gansxvavdeba mTa-mdelos niadagidan muqi 
SeferilobiT, myari struqturiT, naklebad mJave reaqciiT, maRali STanTqmis 
tevadobiT, humusis maRali SemcvelobiT da Rrma humusirebiT, humusis huma-
turi tipiT.

mTa-mdelos Savmiwisebri niadagi gansxvavdeba Savmiwisgan naklebad gamoxa-
tuli diferenciaciiT genezisur horizontebad, karbonatebis uqonlobiT, 
ufro maRali forianobiT.
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nax. 28. mTa-mdelos Savmiwisebri niadagis ZiriTadi maCveneblebi

klasifikacia. mTa-mdelos Savmiwisebri niadagi aerTianebs sam qvetips: ti-
purs, gamotutulsa da karbonatuls.

mTa-mdelos Savmiwisebri tipuri niadagi morfologiuri SenebiT Seesabame-
ba tipisTvis damaxasiaTebel aRweras. misTvis damaxasiaTebelia sustad mJave 
an neitraluri reaqcia, STanTqmis tevadobis saSualo maCveneblebi da fuZee-
biT maZRrobis saSualo xarisxi.

mTa-mdelos Savmiwisebri gamotutuli niadagi gansxvavdeba tipurisgan 
imiT, rom xreSi 10% HCI ar Sxuis; naklebad myari struqturiT, gadidebuli 
simZlavriT, sustad mJave reaqciiT, STanTqmis dabali tevadobiT.

mTa-mdelos Savmiwisebri karbonatuli niadagi xasiaTdeba karbonatebis ar-
sebobiT mTels profilSi, sustad tute reaqciiT, STanTqmis maRali tevado-
biT.

mTa-mdelos Savmiwisebri niadagis qvetipebSi gamoiyofa Semdegi gvarebi: 
Cveulebrivi – viTardebian fuZe amonaRvar qanebze. morfologiuri Seneba, 

Sedgeniloba da Tvisebebi Seesabameba im qvetipebs, romlis farglebSic gamoi-
yofa es niadagi.

mkvriv-kordiani – xasiaTdeba mkvrivi daurRveveli kordiT.
faSar-kordiani – gaiSviaTebuli, gameCxerebuli kordiT.
mTa-mdelos Savmiwisebri niadagi humusovani horizontis (mcire simZlavris 

<20sm; saSualo simZlavriT – 20-40sm; mZlavri >40sm) simZlavris mixedviT iyofa 
saxeobebad.

genezisi. mTa-mdelos Savmiwisebri niadagi formirdeba fuZe qanebze, rac 
bevrad gansazRvravs humaturi humusis warmoqmnas da masSi kalciumTan daka-
vSirebul huminis mJaveebis II fraqciis gadidebul Semcvelobas. es ganapiro-
bebs ara marto profilis muq Seferilobas, aramed myar marcvlovan struq-
turasac. fuZe qanebis orvalentiani kaTionebis maRal Semcvelobas ukavSir-
deba niadagis garkveuli gamotutva. qanebis petrografiuli Sedgeniloba 
gavlenas axdens aramarto humusis dagrovebasa da zogierT sxva Tvisebaze, 
aramed mcenareuli safaris Sedgenilobasa da evoluciis Taviseburebaze. 
zemoTqmulidan gamomdinare mTa-mdelos Savmiwisebri niadagi emsgavseba Sav-
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miwas, romlisganac gansxvavdeba profilSi Tavisufali karbonatebis arar-
sebobiT.

agronomiuli Tvisebebi. mTa-mdelos Savmiwisebri niadagi gamoiyeneba sa-
Tib-saZovrebad. misi dacva da racionaluri gamoyeneba iTvaliswinebs Semdegi 
RonisZiebebis gatarebas: Zovebis normirebas, sasuqebis Setanas, niadagdacviTi 
ZiriTadi principebis Sesrulebas.

16.2.19. damlaSebuli niadagi

zogadi daxasiaTeba. damlaSebuli niadagi aerTianebs bic da bicnarebs. 
bici niadagi Seicavs adviladxsnadi marilebs zedapiridanve, bicnarebi ki – 
qveda fenebis ama Tu im siRrmidan.

damlaSebuli niadagis saerTo farTobi saqarTveloSi Seadgens 1,6%-s  
(112 600ha). es niadagi farTodaa gavrcelebuli aRmosavleT saqarTvelos ba-
ris zonaSi: alaznis, eldaris, taribana-natbeulis, lakbes, Savmindvris akumu-
laciur vakeebze; CabandaRis da donRuz-dara udabnos eroziul wyalgamyofi 
zegnis daxril vakeebsa da ferdobebze. amas garda, isini gvxvdeba qvemo qarT-
lSi (gardabnis, marneulis, samgoris da krwanisis vakeebze) da fragmentulad 
– Sua qarTlSi.

Seswavlis istoria. saqarTveloSi damlaSebuli niadagis sistematuri 
Seswavla daiwyo 30-iani wlebidan. am niadagis SeswavlaSi didi wvlili Seita-
nes d. gedevaniSvilma, m. sabaSvilma, n. dimom, s. voznesenskim, g. axvledianma, v. 
CxikviSvilma, i. anjafariZem, l. jorbenaZem, i. RoRoberiZem da sxv.

ekologia. klimati mSrali subtropikulia cxeli zafxuliT da Tbili, Ti-
Tqmis uTovlo zamTriT. haeris saSualo wliuri temperaturaa 12,1-12,50C. aq-
tiur temperaturaTa jami Seadgens 4000-45000C-s. savegetacio periodis xangr-
Zlivoba 7 Tvea. naleqebis wliuri raodenoba Seadgens 3800-600mm-s. naleqebis 
minimumi zamTarSia, xolo maqsimumi – maissa da ivnisSi da aqvs Tavsxmis xasiaTi. 
datenianebis koeficienti – 0,33-0,50.

reliefi warmodgenelia mTaTaSoris depresiebiT, aluviuri vakeebis – dax-
Suli tbebisa da natbeurebi elementebiT. biciani niadagi ZiriTadad ganvi-
Tarebulia depresiuli axalgazrda reliefis elementebze, xolo bicobiani 
– SedarebiT Zveli SemaRlebuli reliefis pirobebSi. reliefis ganviTarebis 
Sesabamisad, akumulaciur zonaSi gruntis wylis dgomis done maRalia, rac 
arsebiT gavlenas axdens niadagwarmoqmnis xasiaTze.

niadagwarmomqmneli qanebi warmodgenilia zeda pliocenis naleqebiT, alu-
viur da proluviur-deluviuri da damlaSebuli nafenebiT da damlaSebuli 
TixebiT.

mcenareuloba ZiriTadad warmodgenilia veZianebiT da agreTve avSnianebis, 
avSnian-yarRaniani da uri-avSniani formaciebiT.

Tvisebebi. damlaSebuli niadagi iyofa or jgufad: 1) bic da bicnar da 2) 
bicob da bicobnar niadagad. bici da bicnari niadagi xasiaTdeba xsnadi ma-
rilebis SemcvelobiT. bicob da bicobnar niadags ki axasiaTebs STanTqmuli 
natriumi da tute reaqcia.

bici da bicnari niadagi xasiaTdeba mZime meqanikuri SedgenilobiT. maTi 
udidesi nawili miekuTvneba Tixebs. STanTqmul kaTionebSi Warbobs kalciumi, 
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magram natriumi da magniumi sakmao raodenobiTaa warmodgenili. humusis Sem-
cveloba dabalia. siRrmiT is mkveTrad ecema. Tixa mineralebi warmodgenilia 
monTmorilonitiT da agreTve hidroqarsebiT. mTliani qimiuri analizis mona-
cemebiT ZiriTadi Jangeulebi araTanabari ganawilebiT xasiaTdebian.

bici da bicnari niadagi adviladxsnad marilebs gansxvavebuli raodenobiT 
Seicavs. bicebSi maTi Semcveloba zeda fenebSi 1,76-3,18%-s Seadgens, xolo 
siRrmiT is 3,5-3,6%-s aRwevs. Zlier damlaSebuli niadagi zeda fenebSi mari-
lebs naklebi raodenobiT Seicavs da iluviur horizontSi maTi raodenoba 
mkveTrad imatebs. saSualod damlaSebul niadagSi marilSemcveli horizon-
ti ufro Rrmadaa da adviladxsnad marilebsac naklebi raodenobiT Seicavs. 
damlaSeba mkveTrad gamosaxul qloridul-sulfatur xasiaTs atarebs, Tum-
ca gvxvdeba sodiani bici da bicnarebic. saqarTvelos damlaSebuli niadagis 
udidesi nawilis damlaSebaSi ZiriTadad monawileoben natriumis sulfatebi 
– glauberis marili da qloridebi. niadagisTvis damaxasiaTebelia sakmaod ma-
Rali saerTo tutianoba.

damlaSebuli niadagi xasiaTdeba cudi fizikur-wylovani da haerovani 
TvisebebiT, rac aixsneba mZime meqanikuri SedgenilobiT, cudi struqturiT, 
monTmorilonitis gadidebuli raodenobiT.

bicobiani niadagi xasiaTdeba mZime meqanikuri SedgenilobiT. Tixaminerale-
bi ZiriTadad warmodgenilia monTmorilonitiT da hidroqarsebiT. ZiriTadi 
Jangeulebis Semcveloba did farglebSi meryeobs – siRrmiT kaJmiwis Semcve-
loba klebulobs, xolo erTnaxevari Jangeulebis – matulobs. niadagebisTvis 
damaxasiaTebelia K20 da Na20 gadidebuli Semcveloba. 

bician niadagTan SedarebiT bicobian niadags ufro didi farTobi ukavia. 
bicobiani niadagis mniSvnelovani nawili gavrcelebulia bic niadagebTan er-
Tad.

humusis Semcveloba farTo farglebSi meryeobs. humusis ufro didi raode-
noba aRiniSneba sust bicobebSi, xolo naklebi – Zlier da saSualo bicobebSi.

bicobiani niadagi xasiaTdeba adviladxsnadi marilebis Semcvelobis sx-
vadasxva raodenobiT. gvxvdeba iseTi niadagic, sadac xsnadi marilebi mcire 
raodenobiTaa. niadagis ZiriTadi genezisuri Tavisebureba aris is, rom bi-
cobianoba ganisazRvreba STanTqmuli natriumis SemcvelobiT; saSualo da 
Zlier bicobian niadagSi STanTqmuli natriumis Semcveloba 30%-s aRevs. sa-
qarTveloSi bicobiani niadagis didi nawilisTvis damaxasiaTebelia STanTq-
muli magniumis maRali Semcveloba, rac aZlierebs bicobianobas. saqarTve-
loSi gavrcelebulia natriumiani, magnium-natriumiani da natrium-magniumia-
ni bicobebi.

bicobi niadagi xasiaTdeba Zalian cudi wyalgamtarobiT.
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nax. 29. damlaSebuli niadagis ZiriTadi maCveneblebi

klasifikacia. bici niadagi zedapiridanve Seicavs adviladxsnad marilebs, 
xolo bicnarebi – qveda fenebis sxvadasxva siRrmidan. hidrologiuri pirobebis 
mixedviT, bici da bicnari niadagi iyofa hidromorful da avtomorful niada-
gad. hidromorfuli bicebi da bicnarebi viTardeba mineralizebuli gruntis 
wylis zedapirTan axlos dgomis pirobebSi (1,5-3m-mde). avtomorful mlaSobebSi 
mineralizebuli gruntis wyali Rrmadaa (10m-mde). bici da bicnari niadagi iyofa 
Semdeg qvetipebad: 1) tipuri; 2) mdelos; 3) daWaobebuli; 4) meoreuli mlaSobebi.

tipuri hidromorfuli mlaSobis profili sustadaa diferencirebuli 
da gamoirCeva mTels profilSi adviladxsnadi marilebis didi SemcvelobiT. 
gruntis wyali zedapirTan axlos dgomiT. 

mdelos mlaSobi Seicavs xsnadi marilebis SedarebiT nakleb raodenobas da 
formirdeba naklebad mineralizebuli gruntis wylis gavleniT.

daWaobebuli mlaSobi xasiaTdeba xsnadi marilebis maRali SemcvelobiT da 
profilis galebebiT. is formirdeba Warbtenian pirobebSi.

meoreuli mlaSobebi niadagi formirdeba uweso morwyvis Sedegad gruntis 
wylis zeaweviT da xsnadi marilebis zedapirze dagrovebiT.

bicobebis humusiani horizonti ar aris damlaSebuli da Seicavs STanTqmul 
natriums, rac gansazRvravs mis bicobianobas – maRal tute reaqcias, sodis 
warmoqmnas, maRal dispersiulobas, humusis xsnadobas, koloidebis peptiza-
cias da wylis cud gamtareblobas; mSral mdgomareobaSi gadidebul simkrives, 
xolo tenianobis dros – siblantes.

bicobebi iyofa: 1) mdelos-stepis; 2) stepis; 3) naxevrad udabnos bicobebad.
damlaSebisxasiaTis mixedviT arCeven: 1) sodian; 2) Sereul (sodian-sulfa-

tur-qloridul); 3) qloridul-sulfatur-bicobian niadags. STanTqmuli na-
triumis mixedviT arCeven: 1) Zlier mcire (natriumi 10%-mde STanTqmuli fuZee-
bis jamidan); 2) mcire – 10-25%; 3) saSualo – 25-40%; 4) Zlier bicobebs >40%.

agronomiuli Tvisebebi. bici da bicnarebi dabali nayofierebis niadage-
bia da saWiroebs gasaumjobesebeli RonisZiebebis gatarebas. gansxvavebuli 
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xarisxiT damlaSebuli niadagi saWiroebs sxvadasxva RonisZiebis gatarebas, 
maTi gaumjobeseba ukavSirdeba hidromelioraciuli, agromelioraciuli da 
agroteqnikuri RonisZiebebis Sesrulebas. pirvel rigSi, saWiroa adviladxsna-
di marilebis Carecxva. Semdeg iwyeba melioraciis meore etapi, romelic moi-
cavs baZoebis mosworebas, niadagis moxvnas, sasuqebis Setanas da mravalwliani 
balaxebis Tesvas. yvela es operacia unda meordebodes 7-8 weliwadSi erTxel 
am niadagis sasurvel siRrmemde srul gamomlaSebamde.

bici da bicnarebi gamoirCeva saerTo azotis (0,17-0,25%) dabali da saSua-
lo SemcvelobiT, saerTo fosforis (0,15-0,23%) – saSualo da maRali, saerTo 
kaliumis (2,2-3,1%) – maRali SemcvelobiT. hidrolizebadi azotis Semcvelo-
ba (5-7mg/100g niadagze) dabalia, STanTqmuli fosforis (2-5mg/100g niadagze) 
– saSualoa, gacvliTi kaliumis (40-60mg/100g niadagze) – maRalia. niadagebi 
uzrunvelyofilia xsnadi mikroelementebiT, TuTiis garda.

bicobiani niadagi ZiriTadad aTvisebulia erTwliani da mravalwliani kul-
turebiT. niadagi saWiroebs nayofierebis asamaRlebel RonisZiebebs. es pir-
vel rigSi exeba qimiur melioracias, rodesac xdeba STanTqmuli natriumis 
Canacvleba STanTqmuli kalciumiT. saqarTveloSi am niadagis qimiuri melio-
raciisaTvis gamoiyeneba gaji. didi mniSvneloba aqvs agreTve biologiur me-
lioracias. mineraluri sasuqebis gamoyeneba xels uwyobs bicobiani niadagis 
sakvebi elementebiT maragis gadidebas da agreTve reaqciis ganeitralebas.

bicobian niadagSi saerTo azotis (0,17-0,24%) Semcveloba dabali da saSua-
loa, saerTo fosforis (0,16-0,23%) – saSualo da maRalia, saerTo kaliumis 
(2,2-3,5%) – maRalia. hidrolizebadi azotis Semcveloba (4-7mg/100g niadagze) 
dabalia, STanTqmuli fosforis (3-5mg/100g niadagze) – saSualoa, gacvliTi ka-
liumis (40-50mg/100g niadagze) – maRalia. 

damlaSebuli niadagis nayofierebis asamaRleblad saWiroa organuli sasu-
qebis Setana da sideratebis daTesva. mineraluri sasuqebidan maRali efeqtu-
robiT gamoirCevian azot-fosforiani sasuqebi.

16.2.20. aluviuri niadagi 

zogadi daxasiaTeba. aluviuri niadagi xasiaTdeba regularuli datborviT 
da niadagis zedapirze aluvionis axali Sreebis daleqviT. es niadagi xasiaT-
deba nairgvari reJimiT, SenebiT da TvisebebiT. misi Tvisebebi bevrad gani-
sazRvreba im auzis bunebiT, sadac viTardeba es niadagi. niadagur profils 
Cveulebriv Semdegi Seneba aqvs: A-BC-C. 

aluviuri niadagis saerTo farTobi saqarTveloSi Seadgens 351 400ha-s (5,0%). 
formirdeba saqarTvelos mTel teritoriaze sxvadasxva bunebriv zonaSi.

saqarTvelos calkeuli regionebis aluviuri niadagi Seswavlilia s. za-
xarovis, d. gedevaniSvilis, m. sabaSvilis, i. baraTaSvilis, a. mowerelias, a. 
uruSaZis da sxva mkvlevarebis mier.

ekologia. aluviuri niadagi formirdeba sxvadasxva bunebriv zonaSi da 
yovel konkretul SemTxvevaSi xasiaTdeba im zonis klimaturi pirobebiT. aseve 
sakmaod Wrelia aluvionis masala, romelzec viTardeba es niadagi. bunebrivi 
mcenareuloba warmodgenilia Walis mcenareulobiT. did farTobze es teri-
toria aTvisebulia sxvadasxva sasoflo-sameurneo kulturebis qveS.
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profilis Seneba, Tvisebebi da niadagwarmomqmneli elementaruli procesebi.
A – humusovani horizonti simZlavriT 5-30sm, ruxi Seferilobis, aramyari 

wvril-koStovani struqturiT, wvrili qvamrgvalebiT. gadasvla TandaTanobiTi;
BC – gardamavali horizonti 10-40sm-is simZlavris, sxvadasxva Seferilobis 

(ufro xSirad muqi ruxi), ustruqturo, xirxatiani;
C – qanisken gardamavali horizonti, ufro Ria, vidre zeda horizonti, us-

truqturo, xirxatis gadidebuli SemcvelobiT.
amrigad, aluviuri niadagi xasiaTdeba genezisur horizontebze susti di-

ferenciaciiT, cudi gastruqturebiT, Sreobrivi agebulebiT, xirxatianobiT.
aluviuri niadagi xasiaTdeba mJave, neitraluri an tute reaqciiT imis 

mixedviT Tu romel auzSi formirdeba es niadagi. humusis Semcveloba saSua-
lo an mcirea, niadagis profilebi Rrmad humusirebulia. azotis Semcveloba 
maRali an saSualoa. STanTqmis tevadoba ki dabalia an saSualo. Sreobrivi aR-
nagoba (pirvel rigSi, meqanikuri Sedgenilobis mixedviT) am niadagis erT-erTi 
diagnostikuri maCvenebelia, imisda miuxedavad, rom ZiriTadi Jangeulebis ga-
nawileba niadagsa  da leqis fraqciaSi met-naklebad Tanabaria.

Tixamineralebi warmodgenilia farTo speqtriT – monTmoriloniti, kaoli-
niti, haluaziti, hidroqarsebi da sxv. rkinis sxvadasxva formas araTanabari 
ganawileba aqvs. silikaturi rkinis Semcveloba ki mkveTrad Warbobs arasili-
katurs.

aluviuri niadagis ZiriTadi elementaruli niadagwarmomqmneli procese-
bia: humuswarmoqmna, gamdeloeba da galebeba.

aluviuri niadagi gansxvavdeba zonaluri niadagisgan ufro sustad ganvi-
Tarebuli profiliT, Sreobrivi SenebiT, galebebis niSnebiT.

nax. 30. aluviuri niadagis ZiriTadi maCveneblebi

klasifikacia. aluviuri niadagi aerTianebs or niadagur tips: kordian mJa-
ves da kordian maZRars.

aluviuri kordiani mJave niadagi ZiriTadad formirdeba dasavleT da aR-
mosavleT saqarTvelos maRalmTianeTis da tyis zonebSi. es tipi iyofa ramde-
nime qvetipad: Sreobriv-primitiuli, Sreobrivi, Cveulebrivi da gaewerebuli.
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aluviuri kordiani mJave promitiuli niadagi yvelaze axalgazrda niadagia. 
igi formirdeba gaiSviaTebuli balaxis mcenareulobis qveS. niadagwarmoqmnis 
morfologiuri niSnebi sustadaa gamoxatuli. niadagi dabalproduqtiulia.

aluviuri kordiani mJave Sreobrivi niadagi xasiaTdeba kargi gakordebiT, 
Sreobrivi SenebiT, dabali produqtiulobiT. gamoiyeneba saxnavad da saTibad. 

aluviuri kordiani mJave Cveulebrivi niadagi formirdeba centraluri 
meriis yvelaze maRal elementebze sxvadasxva meqnikuri Sedgenilobis alu-
vionze. is xasiaTdeba mZlavri profiliT, kargad gamoxatuli humusovani ho-
rizontiT, maRali humusirebiT da met-naklebad uzrunvelyofilia sakvebi 
elementebiT.

aluviuri kordiani mJave gaewerebuli niadagi agreTve formirdeba cen-
traluri meriis reliefis yvelaze maRal elementebze sxvadasxva meqaniku-
ri Sedgenilobis aluvionze nairbalaxovani mdeloebisa da xavsian-balaxovani 
tyis qveS. profili SesamCnevad diferencirebulia da xasiaTdeba gaewerebuli 
horizontis arsebobiT.

aluviuri kordiani maZRari niadagi formirdeba ZiriTadad aRmosavleT sa-
qarTvelos stepebis zonaSi. es tipi iyofa sam qvetipad: Sreobriv-primitiuli, 
Sreobrivi da Cveulebrivi.

aluviuri kordiani maZRari Sreobriv-primitiuli niadagi xasiaTdeba niada-
gwarmomqmneli aluvionis Zlieri SreobriobiT, susti da wyvetili humusda-
grovebiT. niadagis profilSi gamoiyofa sustad gamoxatuli gakordeba.

aluviuri kordiani maZRari Sreobrivi niadagi xasiaTdeba niadagwarmom-
qmneli aluvionis kargad gamoxatuli SreobriobiT. humusovani horizonti 
kargadaa gamoxatuli. niadagi xSirad karbonatulia. aRiniSneba galebebis 
niSnebi.

aluviuri kordiani maZRari Cveulebrivi niadagi xasiaTdeba sustad gamoxa-
tuli SreobriobiT, mZlavri humusovani horizontiT.

aluviuri niadagis qvetipebSi gamoyofen Semdeg gvarebs:
 Cveulebrivi – am gvars gaaCnia aluviuri niadagis zemoT aRniSnuli qveti-

pebis yvela niSani da Tviseba.
qvamrgvaliani – qvamrgvalebi aRiniSneba profilis zeda nawilSi.
aluviuri niadagi iyofa saxeebad humusovani horizontis simZlavris mixed-

viT: mcire simZlavriani (<20sm), saSualo simZlavris (20-dan 40-mde) da mZlavri 
(>40sm).

genezisi. aluviuri niadagi formirdeba ori ZiriTadi procesis Sedegad: 
zonaluri da meriis niadagwarmoqmnisa. mdinaris kalapotisgan moSorebiT 
Zlierdeba zonaluri procesi, xolo mis siaxlovesTan, piriqiT, is sustdeba.

agronomiuli Tvisebebi. aluviuri niadagi, rogorc wesi, dabali bunebri-
vi nayofierebiT xasiaTdeba da saWiroebs saTanado RonisZiebebis gatarebas, 
romelic unda gamomdinareobdes misi damaxasiaTebeli niSan-Tvisebebidan. 
Warbtenian aluviur niadagSi unda Catardes RonisZiebebi zedmeti wylis mo-
sacileblad. gansakuTrebuli yuradReba unda daeTmos swori agroteqnikuri 
RonisZiebebis danergvas. maT Soris, Teslbrunvis SemoRebas, niadagis wesier 
damuSavebas da yvela saWiro samuSaoebis droul Catarebas.

aluviur niadagSi saerTo azotis (0,5-0,8%), saerTo fosforis (0,22-0,30%), 
saerTo kaliumis (1,8-2,05%) Secveloba – maRalia. hidrolizebadi azotis Sem-
cveloba (14-30mg/100g niadagze) maRalia, STanTqmuli fosforis (3,0-8,0mg/100g 
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niadagze) – saSualo da maRalia, gacvliTi kaliumis (11-25mg/100g niadagze) – 
dabali da saSualoa. am niadagebis ganoyierebaSi didi mniSvneloba aqvs fos-
foriani sasuqebis gamoyenebas.

nax. 31. saqarTvelos niadagebiT dakavebuli farTobebi ( x 1000km2)
1. yomrali, 2. mTa-mdelos, 3. yavisferi, 4. aluviuri, 5. kordian-
karbonatuli, 6. yviTel-yomrali, 7. mdelos-yavisferi, 8. yviTelmiwa,
9. Savi, 10. yviTelmiwa-eweri, 11. Savmiwa, 12. wiTelmiwa, 13. Waobiani,
14. ruxi-yavisferi, 15. mTa-tye-mdelos, 16. mTa-mdelos Savmiwisebri,
17. yviTelmiwa-ewerlebiani,18. mdelos-ruxi-yavisferi,19. damlaSebeuli,
20. yomral-Savi.

saqarTveloSi yvelaze gavrcelebulia yomrali, mTa-mdelos, yavisferi, 
aluviuri, kordian-karbonatuli, yviTel-yomrali niadagebi, xolo naklebad – 
yomral-Savi, damlaSebuli, mdelos-ruxi-yavisferi, yviTelmiwa-ewerlebiani da 
mTa-mdelos Savmiwisebri niadagebi.
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17.1. zogadi cneba

niadagis degradacia – niadagis Tvisebebis da nayofierebis gauareseba 
bunebrivi da anTropogenuri faqtorebis zemoqmedebiT. nayofieri miwebis 
farTobebi SezRudulia, maTi yoveli heqtaris dakargva zians ayenebs sazo-
gadoebas. sakvebi produqtebis da mrewvelobisTvis nedleulis warmoeba yo-
velwliurad mcirdeba niadagebis dakargvis da degradaciis Sedegad, pirvel 
rigSi, TviT adamianis saqmianobis Sedegad. degradaciis mizezi mravalia da 
gansxvavebulia sxvadasxva bunebriv da socialur-ekonomikur pirobebSi. sa-
boloo Sedegi yovelTvis da yvelgan erTnairia: an nayofierebis daqveiTeba, 
an TviT niadagis dakargva. yovelwliurad msoflioSi degradaciis da gasx-
visebis procesebis Sedegad samudamod ikargeba saxnavi miwebis daaxloebiT 
7 mln ha.

niadagis degradaciis bunebrivi procesebi SeiZleba gaerTiandes oTx jgu-
fad:

-  procesebi, romelTa gamomJRavnebis Tavidan acileba adamianis mier Seu-
Zlebelia (miwis qerqis teqtonikuri moZraoba, miwisZvra, vulkanis amo-
frqveva, qarborbala da a.S.);

-  procesebi, romelTa intensivoba met-naklebad ganisazRvreba anTropo-
genuri faqtorebiT (Tovlis zvavi, CamonaSali, mewyeri, seli, niadagis 
erozia da sxv.);

-  procesebi, romlebic gamowveulia anTropogenuri faqtorebiT. am jgu-
fSi Sedis miwisqveSa wylebis amoqaCvis Sedegad depresiuli Zabrebis 
warmoqmna da niadagis zedapiris dajdoma, miwisZvra, gamowveuli msxvili 
wyalsacavebis SevsebiT, anTropogenuri Termokarsti, meoradi damlaSe-
ba da sxv.;

-  anTropogenuri procesebi. am jgufSi gaerTianebulia iseTi procese-
bi, rogorebicaa niadaguri safaris degradacia sasargeblo wiaRiseuli 
sabadoebis eqspluataciisas, tyeTdamzadebisas, saZiebo da geologiur 
sadazvervo samuSaoebis Catarebisas da sxv.
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17.2. niadagebis degradaciis mizezebi da dacvis amocanebi

niadagebis degaradaciis da dakargvis mizezi mravalia:
- miwebis milioni heqtris gasxviseba xdeba arasasoflo-sameurneo sarge-

blobisTvis: wyalsacavebis, qalaqebis, dabebis, maRaroebis, aerodromebis, 
karierebisTvis da a.S. gaeros monacemebiT yovelwliurad qalaqebis da 
gzebis mSeneblobaze samudamod ikargeba saxnavebis daaxloebiT 200 aTasi 
ha. es danakargebi albaT garduvalia, magram SesaZlebelia maTi Semcireba;

- sarwyav miwaTmoqmedebaSi sxvadasxva araxelsayreli movlena, pirvel 
rigSi, damlaSeba, gabicobeba, daWaobeba. am procesebTan sabrZolvelad 
ixarjeba mniSvnelovani saxsrebi, gansakuTrebiT sadrenaJo nagebobebis 
mSeneblobaze. amitom, drenaJs iSviaTad iyeneben, rac iwvevs gruntis 
wylebis awevas, daWaobebas, damlaSebas, mosavlis dakargvas da, saboloo 
jamSi, miwebis da Cadebuli saxsrebis dakargvas. saxnav fenaSi marilebis 
zrda 1%-iT iwvevs mosavlis Semcirebas 1/3-iT, xolo 2-3%-iT zrdis Sem-
TxvevaSi – srulebiT iRupeba;

- araswori, daubalansebuli gamoyenebis Sedegad, niadagebis gamofitva, maTi 
nayofierebis dacema. mosavalTan erTad gamoitaneba sakvebi nivTierebebi, 
romlebsac buneba agrovebda mravali aseuli da aTaswleulis manZilze. sak-
vebi nivTierebebis gamotana aRemateba maT Setanas sasuqebiT da niadagebi 
ver aswreben aRdgenas; intensiuri miwaTmoqmedebis dros niadagi ar isvenebs.

-  niadagebis dabinZureba pesticidebiT, sasuqebiT, maTi gaurCeveli, usis-
temo gamoyenebis dros, mZime liTonebiT, industriuli da samTo sawar-
moebis sxva narCenebiT. 

miwebis degradaciis mizezebi gansazRvraven niadagebis dacvis ZiriTad amo-
canebs.

1. saxnavze, saTibze da saZovarze farTobebis dargTaSorisi gadanawileba, 
romelic uzrunvelyofs sasoflo-sameurneo gamoyenebis prioritets;

2. arasasoflo-sameurneo obieqtebis ganTavseba uaresi xarisxis miwebze;
3. araxelsayreli bunebrivi da anTropogenuri faqtorebis gavlenisagan 

niadagebis SenarCuneba da nayofierebis amaRleba, mecnierulad dasabu-
Tebuli miwaTmoqmedebis zonaluri sistemebis danergva, miwebis gamoyo-
fis akrZalva im obieqtebis ganlagebisTvis, romlebic ar aris dakavSi-
rebuli sursaTis da sasoflo-sameurneo nedleulis warmoebasTan;

4. araxelsayreli zonaluri, liTogenuri da hidrogenuri faqtorebis ga-
didebuli gavlenis qveS myofi miwebis (mJave, damlaSebuli, kaWariani, 
msubuqi niadagebi) efeqturi nayofierebis zrda agro- kulturteqniku-
ri xerxebiT, saorganizacio-sameurneo RonisZiebebiT;

5. reliefis, aero- da hidrodinamikuri da gravitaciuli procesebis, romle-
bic angreven zedapirs (erozia, mewyerebi, selebi, Termokarstebi da sxv.), 
maRali gavlenis Sedegad degradirebuli miwebis efeqturi da potenciu-
ri nayofierebis aRdgena, agro-, satyeo- da hidroteqnikuri meTodebiT, 
sawarmoo, sasoflo-sameurneo da rekreaciuli datvirTvis SezRudviT;

6. miwebis melioraciis progresuli teqnologiebis danergva, rac Tavidan 
aacilebs farTobebis daSrobas da damlaSebas, irigaciuli eroziis gan-
viTarebas.
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7. arasasoflo-sameurneo saWiroebisTvis miwebis gamoyofisas produqtiu-
li savargulebis ekonomia, miwebis rekultivacia (saxalxo meurneobaSi 
momdevno gamoyenebisTvis darRveuli miwebis produqtiulobis aRdge-
naze mimarTuli RonisZiebebis kompleqsi);

8. miwebis dacva sxvadasxva saxis dabinZurebisgan (warmoebis narCenebi, 
sasuqebi, mcenareTa dacvis qimiuri saSualebebi da a.S.).

miwebis dacva – es aramarto miwis fondis miznobriv gamoyenebaze aRricx-
vis da kontrolis sistemaa, aramed, pirvel rigSi, miwaTsargeblobis sistema, 
romelic uzrunvelyofs miwebis gadacemas momaval Taobebze gaumjobesebul 
mdgomareobaSi.

17.3. niadagis erozia da misgan dacva

erozia – laTinur-franguli warmoSobis terminia – „erodere“ da amoWmas niS-
navs. cneba „erozia“ mravalmniSvnelovania, is gamoiyeneba niadagmcodneoba-
Si, geologiaSi, medicinaSi, teqnikaSi da sxva sabunebismetyvelo mecnierebeb-
Si. niadagmcodneobaSi es cneba mravalmniSvnelovania: niadagis struqturis, 
samxedro, qimiuri, wylismieri, qarismieri erozia.

erozia aris droebiTi wylis dinebis zedapiruli CamonadeniT da qariT 
niadagebis (zogjer qanebis) gawyvetis, gadaadgilebis da daleqvis urTier-
dakavSirebuli procesebis erToblioba.

wylismieri erozia xdeba wvimis, mdnari, sarwyavi da nasxleti wylebis ze-
gavleniT.

qarismier erozias xSirad ganmartaven rogorc niadagis deflacias. ter-
mini agreTve ucxouri warmoSobisaa (franguli „de“ – ganze da laTinuri „flare“ 
– berva).

wylismieri eroziis warmoSobis aucilebeli pirobaa zedapiruli wylebis 
Camonadeni. arCeven zedapiruli Camonadenis sam ZiriTad saxes: wvimis, mdnari 
da sarwyavi wylis Camonadeni. maT Seesabameba niadagebis eroziis sami saxe: 1) 
wvimis erozia (anu Tavsxma – Zlieri wvimebis dros); 2) erozia Tovlis dnobis 
dros; 3) irigaciuli erozia. eroziis es saxeebi gansxvavdeba aramarto Ca-
monadeni wylis, aramed procesis meqanizmis da maT mier miyenebuli zaralis 
moxedviT.

erozia Tovlis dnobis dros xasiaTdeba naklebi gamoxatulebiT, magram 
is ufro xangrZlivia, vidre wylismieri erozia. Tovlis dnobisas niadagis 
danakargi eroziisgan Cveulebriv Seadgens mxolod ramdenime tonas heqtarze.

irigaciuli erozia, anu niadagis erozia morwyvisas, morwyvis xerxis mixed-
viT iyofa qvesaxeobebad: morwyva ornatiT, zolebiT, WilibiT, dawvimebiT. 

eroziuli formebis morfologiuri niSnebis mixedviT arCeven: 1) zedapi-
rul erozias, anu niadagis Camorecxvas; 2) xazobriv erozias, anu niadagis 
gadarecxvas. eroziis es orive saxe SeiZleba xasiaTdebodes niadagis Camore-
cxviT da gadarecxviT, magram ufro xSirad rogorc erTiT, ise meoriT, imis 
mixedviT, Tu ferdobis romel adgilas aris ganlagebuli sakvlevi nakveTi. 

zedapiruli erozia an Camorecxva SeiZleba iyos sibrtyiTi an Wavliseburi. 
maT Soris gansxvaveba sakmaod pirobiTia. sibrtyiT erozias iwvevs nakadis 
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mTliani sudaris moZraoba. misi warmoqmnis pirobebi iSviaTia da niadagis Ca-
morecxva xorcieldeba ZiriTadad Wavlisebri nakadebiT. zedapirul da xa-
zobriv eroziebs Soris sazRvari agreTve pirobiTia: Tu eroziis niSnebi min-
dorze qreba niadagis Cveulebrivi damuSavebis Sedegad, es aris zedapiruli 
erozia, Tu ara – xazobrivi.

qarismieri eroziis aucilebeli pirobaa qari, romlis siswrafe sakmarisia 
niadagis nawilakebis gadasaadgileblad.

niadagis eroziis procesi raodenobrivad xasiaTdeba Camorecxvis (an 
Camoyris) intensivobiT, romelic gamoixateba t/ha weliwadSi an dakargu-
li niadagis simZlavriT drois erTeulSi (sm/wel). amave erTeulebSi izo-
meba niadagwarmoqmnis siswrafec. eroziis saSiSroebis xarisxze SeiZleba 
vimsjeloT, Tu SevajerebT Camorecxvis (an Camoyris) intensivobas niada-
gwarmomqmneli procesis siswrafesTan. Tu eroziis intensivoba naklebia 
niadagwarmoqmnis siswrafeze, maSin is ar warmodgens saSiSroebas mocemuli 
niadagisTvis. aseT erozias miiCneven normalurad. intensiuri erozia aris 
maSin, rodesac niadagebis danakargebis intensivoba aRemateba niadagwarmo-
qmnis siswrafes.

niadagebis danakargebis intensivobis Sesafaseblad SemuSavebulia specia-
luri klasifikacia

cxr. 19. niadagis eroziis intensivobis Sefasebis skala

niadagis danakargi 
weliwadSi, t/ha

eroziis Sefaseba

<0,5 umniSvnelo

0,5-1 susti

1-5 saSualo

5-10 Zlieri

>10 uZlieresi

erozia, romelic mJRavndeba amJamad, aris adamianis saqmianobis Sedegi da 
cnobilia anTropogenuri eroziis saxelwodebiT.

dedamiwaze soflis meurneobaSi gamoiyeneba miwebis daaxloebiT 1,5 • 109ha, 
SesaZlebelia kidev 3,2 • 109ha axali miwebis CarTva sasoflo-sameureno gamo-
yenebaSi, magram es dakavSirebulia maT aTvisebaze mzard kapitalur dabande-
bebTan.

saqarTveloSi erozirebuli miwebis farTobi did sidideebs aRwevs. qveya-
naSi sul erozirebulia saxnavebis 30%. aRmosavleT saqarTveloSi – 29%. amas-
Tan yvelaze metad erozirebulia saxnavebi adigenis (72%), gurjaanis (69%), 
borjomis (64%), duSeTis (54%), axalcixis (54%), dmanisis (53%) raionebSi da 
samxreT oseTSi (71%). yvelaze naklebad erozirebuli saxnavebia lagodexis 
(2%), yvarlis (6%), dedofliswyaros (8%), ninowmindis (12%) raionebSi.

dasavleT saqarTveloSi erozirebulia saxnavebis 33%. yvelaze mZime md-
gomareoba aRiniSneba qalaq WiaTuris zonaSi (96%), Coxatauris (94%), mestiis 
(89%), ambrolauris (81%), xaragaulis (79%) raionebSi.
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saqarTveloSi aRricxulia qarismieri eroziiT sustad 296 • 103ha, saSua-
lod – 21 • 103ha da Zlierad dazianebuli – 24 • 103ha niadagebi.

niadagebis dacvis RonisZiebebi Tavisi miznebiT, amocanebiTa da meTodebiT 
iyofa Semdeg jgufebad: agroteqnikuri, agrosatyeomelioraciuli, hidrote-
qnikuri da saorganizacio-sameurneo.

eroziis sawinaaRmdego agroteqnikuri RonisZiebebi moicaven miwaTmoqmede-
bis sistemebis ramdenime elements, maT Soris, TeslbrunvaSi miwis gamoyenebis 
wess da meqanikuri damuSavebis sistemas.

dauTesavi aneuli warmoadgens niadagebis eroziis mxriv yvelaze saSiS 
savarguls. dauTesavi aneulis SemTxvevaSi saWiroa niadagis dacva specialuri 
xerxebiT. maT miekuTvneba: moTesili aneulis danergva, Sualeduri da erTo-
blivi naTesebis gamoyeneba, ferdobebze kulturebis zolebrivi ganlageba, 
niadagdacviTi Teslbrunvebis da mulCirebis gonivruli gamoyeneba.

niadagis eroziis sawinaaRmdego damuSavebas miekuTvneba: ZiriTadi damu-
Saveba, aneulis movla, Tesviswina damuSaveba, nargavebis daTesva-dargva da 
movla.

niadagis wyalSemkavebiTi damuSavebis xerxebs miekuTvneba: eroziis sawi-
naaRmdego nanoreliefis Seqna, wyalamridi Rarebis mowyoba, daRarva, TovlSe-
kaveba da Tovlis dnobis regulireba.

agrosatyeomelioracia warmoadgens melioraciis nawils, romelic moicavs 
tyis dacviTi nargavebis gamoyenebiT, sasoflo-sameurneo savargulebis bune-
brivi pirobebis gaumjobesebis sakiTxebs. tyis nargavebi SeiZleba iyos Camona-
denis maregulirebeli. maTi ZiriTadi daniSnulebaa zedapiruli Camonadenis 
gadayvana Sidaniadagur CamonadenSi. metad mniSvnelovania agreTve xramebis da 
Releebis satyeo melioracia.

eroziis sawinaaRmdego hidroteqnikur RonisZiebebs iyeneben maSin, ro-
desac agroteqnikuri da agrosatyeomelioraciuli RonisZiebebis Catareba 
ar aris sakmarisi. wyalSemkreb farTobebze umartivesi hidroteqnikuri Ro-
nisZiebebia miwayrilebi-terasebi, safexuriseburi terasebi, tranSeuli tera-
sebi, Camonadenis gamafxviereblebi, wyalSemkavebeli miwayrilebi, wyalamridi 
miwayrilebi-Txrilebi-samTo Txrilebi. sakmaod rTuli da mravalferovania 
hidroteqnikuri nagebobebi xramebze – maRlivi Camosagdebi nagebobebi, sagu-
brebi, xramebis amovseba da ferdobebis mosworeba.

saorganizacio-sameurneo RonisZiebebis ZiriTadi daniSnulebaa teritori-
is eroziis sawinaaRmdego mowyoba. is unda xorcieldebodes niadagis eroziu-
lobis da eroziis saSiSroebis gaTvaliswinebiT. wyalSemkreb farTobze unda 
xdebodes eroziisgan niadagebis dacvis yvela RonisZiebebis swori Sexameba da 
ganlageba.

17.4. niadagis dabinZureba da gawmendis meTodebi

niadagi ganicdis sxvadasxva gareSe zemoqmedebas. nebismieri qmedeba, romlis 
Sedegadac xdeba niadagis fizikuri, fizikur-qimiuri, qimiuri, biologiuri da 
bioqimiuri funqciebis darRveva, iwvevs dabinZurebas. niadagis dabinZureba 
unda ixilebodes, aramarto rogorc zogierTi nivTierebis, elementis, mavne 
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mikroorganizmebis SeRweva, aramed rogorc garkveuli wonasworobis darRve-
va, romlis aRdgenas dro sWirdeba.

ekologiuri mdgomareoba mwvavdeba, Zlierdeba niadagebis teqnogenuri da-
binZurebis procesebi.

sasuqebis maRali dozebis xangrZlivi, sistematuri gamoyeneba iwvevs to-
qsikuri nivTierebebis dagrovebas niadagSi – mineraluri sasuqebis balastur 
komponentebs. magaliTad, 1t fosforuli sasuqebidan niadagSi xvdeba ftoris 
150kg-mde, 1t kaliumiani sasuqebidan – qloris 500kg-mde. gansakuTrebul saSiS-
roebas warmoadgens iseTi minarevebi, rogoricaa dariSxani, tyvia, kadmiumi, 
stronciumi da sxva elementebi.

cxr. 20.  mZime liTonebisTvis saqarTvelos niadagebis gradaciebi (mg/kg)

elementi

niadagebis ekologiuri mdgomareoba
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maRalsaSiSi mZime liTonebi

vercxliswyali >3 3-1,5 1,5 1,5-1,0 1,0-0,5 <0,50

kadmiumi >3 3-1 1 1-0,5 0,5-0,1 <0,1

zomieradsaSiSi mZime liTonebi

spilenZi >140 140-100 100 100-75 75-50 <50

qromi >140 140-100 100 100-75 75-50 <50

nikeli >100 100-75 75 75-50 50-30 <30

arsenikumi >75 75-30 30 30-20 20-10 <10

kobalti >75 75-30 30 30-20 20-10 <10

vanadiumi >75 75-30 30 30-20 20-10 <10

berili >75 75-20 30 30-20 20-10 <10

dabalsaSiSi mZime liTonebi

TuTia >500 500-300 300 300-200 200-150 <150

tyvia >200 200-150 150 1500-100 100-75 <75

saqarTveloSi ar arsebobs niadagebSi mZime liTonebis zdk (zRvruli dasaS-
vebi koncentraciebi) damtkicebuli normativebi. mZime liTonebis (romelTa 
simkvrive aRemateba 5g/sm3) warmodgenili gradaciebi Sedgenilia evrokavSiris 
qveynebis normirebis gaTvaliswinebiT. maRalsaSiSi liTonebisTvis gamoiyene-
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ba zdk minimaluri mniSvneloba, zomierad saSiSebisTvis – zdk saSualo, xolo  
dabalsaSiSi metalebisTvis – zdk maqsimaluri mniSvneloba.

rumineTSi damuSavebulia dabinZurebuli niadagebis klasifikacia, rome-
lic iZleva dabinZurebis klasis, gamomwvevi mizezebis, dabinZurebis tipis da 
xarisxis gansazRvris saSualebas. arCeven niadagebis dabinZurebis Semdeg kla-
sebs: fizikuri (df), qimiuri (dq), biologiuri (db), radioaqtiuri (dr). wyaros 
da bunebis gaTvaliswinebiT gamoyofen niadagebis dabinZurebis Semdeg tipebs: 
da – calkeuli wiaRiseulis Ziebis adgilebis damuSavebis dros (Ria wesiT eqs-
pluatacia, xreSis mopoveba, karierebi da a.S.); db – misi zedapiris dafarvisas 
gamotanebiT, nayariT, fuWi qaniT, nagaviT da a.S.; dg – mrewvelobis (maT Soris 
mopovebiTi) araorganuli narCenebiT (mineraluri, araorganuli nivTiereba, 
maT Soris liTonebi, marilebi, mJavebi, fuZeebi); dd – nivTierebebiT, romle-
bic gadaitaneba haeriT (naxSirwyalbadebi, eTileni, amiaki, gogirdis dioqsi-
di, qloridebi, azotis oqsidebi, tyviis naerTebi da a.S.); de – radioaqtiuri 
nivTierebebiT; dv – sakvebi da msubuqi mrewvelobis organuli narCenebiT; dz 
– soflis da satyeo meurneobis narCenebiT; dT – cxovelebis eqskrementebiT; 
di – fekaliebiT; dk – eroziis da mewyerebis Sedegad; dl – damlaSebis Sedegad; 
dm – gamJavianebis Sedegad; dn – Warbi datenianebis Sedegad; do – sakvebi ele-
mentebis siWarbis an ukmarisobis Sedegad; dp – gamkvrivebis dros (maT Soris 
qerqis warmoqmniT); dJ – eroziuli nafenebiT; dr – pesticidebiT; ds – paToge-
nebiT (infeqciuri, toqsikuri da alergiuli).

mcenareuli produqciis xarisxis da raodenobis daqveiTebis maCveneblis 
mixedviT arCeven niadagebis sxvadasxva dabinZurebas.

cxr. 21. niadagebis dabinZurebis xarisxi

dabinZurebis 
xarisxi

dabinZurebis xarisxis Sefaseba

mcenareuli produqciis 
xarisxis da raodenobis 

Semcireba %-Si 
daubinZurebul niadagze 
miRebul produqciasTan 

0 praqtikulad daubinZurebeli <5

1 sustad dabinZurebuli 6-10

2 zomierad dabinZurebuli 11-25

3 Zlierad dabinZurebuli  26-50

4 Zalian Zlierad dabinZurebuli 51-75

5 zedmiwevniT dabinZurebuli >75

niadagebis gawmendis meTodebi moicavs RonisZiebebs, romlebic xels uS-
lis mZime liTonebis moxvedras niadagSi (mopovebis, gamoyenebis, Setanis da 
a.S. teqnologiis dacva), mavne nivTierebebis lokalizacias niadagSi (gadayvana 
miuwvdomel formaSi), niadagidan mavne nivTierebebis mocileba: 

sasuqebis Setanis dasabuTebuli saxeobebis, dozebis, vadebis da xerxebis 
dacva arsebiTad amcirebs sakvebi nivTierebebis danakargs, niadagidan grun-
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tis wylebsa da wylis wyaroebSi maTi moxvedris SesaZleblobas, niadagsa da 
mcenareebSi narCeni nivTierebebis dagrovebas;

wilobrivad, mcenareebis ganviTarebis fazebis mixedviT, azotiani mine-
raluri sasuqebis gadidebuli dozebis Setana iZleva azotiT mcenareebis 
sruli dakmayofilebis saSualebas ganviTarebis yvelaze mniSvnelovan fazaSi, 
Seamciros danakargebi da gazardos mosavali; 

mineraluri da organuli sasuqebis Sexameba – mineraluri da organuli 
sasuqebis erToblivi Setanisas mcirdeba azotis danakargebi;

eroziuli procesebis Tavidan acileba;
mcenareebis dacvis racionaluri sistemis gamoyeneba qimikatebis SezRudu-

li gamoyenebiT;
herbicidebis racionaluri gamoyeneba niadagSi organuli nivTierebis Sem-

cvelobis gaTvaliswinebiT;
mcenareTa dacvis biologiuri meTodebis da saerTod alternatiuli mi-

waTmoqmedebis gamoyeneba;
niadagSi dagrovebuli mZime liTonebis gadayvana Zneladxsnad formebSi; 

mZime granulometruli Sedgenilobis, organuli nivTierebis mcire Semcvelo-
bis niadagebSi mZime liTonebis misawvdomoba mcirea, amitom, saxnavi miwebis ga-
binZurebisas saWiroa gavzardoT niadagSi organuli nivTierebis Semcveloba 
organuli sasuqebis gadidebuli dozebis SetaniT, sideraturi da Sualeduri 
kulturebis moyvaniT; niadagSi wylis siWarbe xels uwyobs mcenareebisTvis 
misawvdomi mZime liTonebis formebis Semcvelobis zrdas da amasTan dakavSi-
rebiT sustad drenirebul niadagebze saWiroa Rrma gafxviereba; zedapiruli 
Camonadenis wylebis mocileba; mJave qanebze mZime liTonebis toqsikuroba 
SeiZleba Semcirdes ares reaqciis SecvliT; Zlier dabinZurebuli niadagebis 
gamoyeneba tyis gasaSeneblad, dekoratiuli mcenareebis gazrdisaTvis, sakve-
bad gamouyenebeli balaxebis TesviT.

17.5. niadagis rekultivaciis safuZvlebi

mrewvelobis ganviTareba, qalaqebis, mimosvlis gzebis, arxebis mSenebloba 
iwvevs niadaguri safaris dangrevas. Zlier irRveva niadagis Sre qvanaxSiris, 
madnebis, torfis, fosfatebis da sxva sasargeblo wiaRiseulis, samSeneblo ma-
salebis Ria mopovebis dros. niadaguri safari sakmaod iSleba geologiur-sa-
dazvervo samuSaoebis da sabadoebis damuSavebis dros. niadagebis daSlas da 
udabnos landSaftis warmoqmnas iwvevs wylismieri da qarismiero erozia. da-
rRveuli niadagebis aRsadgenad saWiroa rekultivacia – samuSaoebis kompleq-
si, romelic mimarTulia darRveuli miwebis faseulobis aRsadgenad da gare-
mo pirobebis gasaumjobeseblad.

niadagis aRdgena xdeba or etapad: pirveli – teqnikuri, meore – biologiuri 
rekultivacia. pirvel etapze asworeben zedapirs, avseben kariers, atareben 
qanebis qimiur melioracias, ayrian niadagis humusovan Sres. meore etapze qm-
nian mcenareul safars.

arCeven biologiuri rekultivaciis or gzas: satyeo da sasoflo-sameu-
rneo. sasoflo-sameurneo rekultivaciis dros asworeben zedapirs, gaaqvT 
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mindvridan qanebis namtvrevebi, saWiroebis SemTxvevaSi atareben qimiur me-
lioracias, aregulireben wylis reJims. mere rgaven niadaguri pirobebisadmi 
naklebad momTxovn mcenareebs. darRveuli miwebis gatyevebisas pirvel wlebSi 
zogjer rgaven kulturebs, Semdgom xeebs, buCqebs. kargi gaxarebiT da azotis 
dagrovebis unariT gamoirCeva – muryani, fiWvi, akacia. isini advilad xaroben. 
kargi datenianebis pirobebSi rekomendacias uweven verxvs, tirifs. zogjer 
Zlier degradirebul miwebze awyoben wyalsatevebs, nagebobebs.

arsebobs soflis da satyeo meurneobisTvis darRveuli miwebis vargisiano-
bis gamovlenis ramdenime xerxi: awarmoeben dakvirvebebs nakveTebis bunebrivi 
mcenareulobiT gaxarebaze, savele da vegetaciuri cdebiT azusteben miwebis 
vargisianobas kulturebisTvis, laboratoriul pirobebSi awarmoeben qimiur, 
mineralogiur da agroqimiur analizebs.

soflis meurneobisTvis vargisianobis mixedviT qanebi da niadagebi iyofian 
oTx kategoriad:

sruliad vargisi – niadagebis Sreebi humusis SemcvelobiT 1%-ze meti, sakvebi 
nivTierebebis sakmao raodenobiT, xelsayreli wylovan-fizikuri TvisebebiT. nia-
daguri safaris darRvevisas rekomendebuli, calke humusovani Sris dasawyobeba.

vargisi – qanebi humusis SemcvelobiT 1%-ze naklebi, xelsayreli agro-
fizikuri TvisebebiT, mavne marilebis gareSe. am qanebze simZlavriT 25-40sm 
rekomendebulia balaxebis (ionja, esparceti, cercvela-Svriis narevi, ZiZo) 
daTesva, 3-4 wlis Semdeg – xorblis, qeris, kartofilis moyvana.

vargisi saWiro gaumjobesebis Semdeg – qanebi humusis gareSe, azotiT, fos-
foriT, kaliumiT Raribi, xelsayreli agrofizikuri TvisebebiT, magaliTad, 
leqis da Tixis narevi. es qanebi saWiroebs gamiwebas, organuli da mineraluri 
sasuqebis didi dozebiT Setanas.

uvargisi an saWiroeben Zireul gaumjobesebas – iuruli Tixebi, romlebic 
mZime granulometruli Sedgenilobisaa da Seicaven xsnad marilebs. aseT qane-
bze SesaZlebelia tyis kulturebis gaSeneba, balaxebis daTesva.

uvargisi mcenareulobisTvis piritSemcveli qanebi – rekultivaciis dros 
maTi Cawyoba unda xdebodes fesvebis mobinadre Sris qvemoT (3m ufro Rrmad). 
qanebze piritis mcire SemcvelobiT (1%-mde) SeiZleba balaxebis Tesva, kultu-
rebis gaSeneba, magram aucilebelia winaswari mokirianeba.

sasoflo-sameurneo savargulebze niadaguri safari unda imyofebodes 
mkacri saxelmwifo kontrolis qveS. yvela dawesebuleba saZiebo, samSeneblo 
da sxva samuSaoebis Catarebis Semdeg valdebulia Tavisi xarjebiT moiyvanos 
darRveuli miwebi soflis, satyeo da TevzsaSen meurneobaSi gamosayeneblad 
vargis mdgomareobaSi. samuSaoebis dawyebamde isini valdebuli arian moxsnan 
zeda nayofieri Sre, Seinaxon da Semdeg daitanon rekultivirebel miwebze.

17.6. meoradi damlaSeba da gabicobeba

damlaSebuli niadagebi damaxasiaTebelia gvalviani teritoriebisTvis. an-
Tropogenuri saqmianobis Sedegad maTi damlaSeba SeiZleba Zlierdebodes. 
damlaSeba aris rogorc xsnadi marilebis, ise gacvliTi natriumis dagroveba 
iseT koncentraciebSi, romlebic amcirebs niadagis produqtiulobas.
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damlaSebuli niadagebi SeiZleba iyos: bici (xsnadi marilebis maRali Semc-
velobiT), bicobiani (gavliTi natriumis 5-10%-ze meti) an mlaSobebi. msoflio-
Si damlaSebis procesebs ganicdis sarwyavi miwebis 40%. niadagebis damlaSe-
bis daCqarebis ZiriTadi faqtoria – araswori morwyva, da arxebidan sarwyavi 
wylis danakargis dros izrdeba gruntis wylebis done da xdeba niadagebis 
meoradi damlaSeba. mas didi ziani moaqvs samxreT kavkasiaSi.

xsnadi marilebis siWarbe uaryofiT gavlenas axdens mcenareebis ganviTare-
baze. koncentraciebi 0,10-0,15% zRvrulia damlaSebisadmi Zalian mgrZnobiare 
mcenareebisTvis, 0,15-0,35% mavnea kulturebis umravlesi nawilisTvis, 0,35-0,70 
misaRebia mdgradi kulturebisTvis, 0,70%-ze meti vargisia Zalian mdgradi 
kulturebisTvis. gacvliT kaTionebSi gacvliTi natriumis 10-15%-is Semcve-
lobisas mcenare cudad viTardeba, xolo 20-35%-is SemTxvevaSi – Zalian iTr-
guneba. xorblis mosavlianoba susti damlaSebisas mcirdeba 50-60%-iT, simin-
dis – 40-50%-iT, xolo bambis – 20-30%-iT.

meoradi damlaSebis potencialuri saSiSroebis SefasebisTvis SemoRebu-
lia cneba gruntis wylebis kritikuli donis Sesaxeb, romlis drosac iwyeba 
fesvebis arealis niadagis Sreebis damlaSeba; sasoflo-sameurneo kulturebi 
iTrguneba da kvdeba. gruntis wylebis ganlagebis kritikuli siRrme (h

kr
, mm) 

fasdeba Semdegi formuliT

h
kr

,mm = hmax + a, 

sadac hmax – gamokvleul niadagSi kapilaruli awevis yvelaze didi simaRle, 
mm; a – sasoflo-sameurneo kulturebis fesvebis ZiriTadi masis gavrcelebis 
siRrme, mm.

rac ufro maRalia gruntis wylebis mineralizaciis xarisxi, miT ufro 
didi siRrmidan mimdinareobs niadagebis damlaSeba. Tu gruntis wylebis mine-
ralizacia saSualod Seadgens 10-15l/ha, maSin maTi dgomis kritikuli siRr-
me Seadgens 2-2,5m. morwyvis dros rekomendebulia, rom gruntis wylebi iyos 
2-2,5m-ze Rrmad.

meoradi damlaSebis Tavidan asacileblad saWiro drenaJis mowyoba da 
morwyva unda xdebodes sustad sarwyavi normebis mixedviT. mineralizebuli 
gruntis wylebis mocilebisaTvis sadrenaJo sistemaSi gamoyenebul unda iqnes 
morwyva dawvimebiT. arxebis gaswvriv unda Seiqmnas tyis nargavebi. perspeqtiu-
lia wveTovani da Sidaniadaguri morwyva.

mdnari wylebis zedapiruli Camonadenis da agreTve xsnadi marilebis Sem-
cveli niadagebis zedapiridan Tavsxma wylebis Sedegad, ferdobebis Sua an 
qveda nawilSi, Cadablebul adgilebSi SeiZleba aRiniSnos damlaSeba. amitom, 
damlaSebis asacileblad RonisZiebebis damuSavebisas saWiroa Camonadenis ma-
regulirebeli da eroziis sawinaRmdego xerxebis gamoyenebis gaTvaliswine-
ba. niadagidan marilebis mosacileblad iyeneben mtknari wyliT mravaljerad 
gamorecxvas, bicobebze da bicobian niadagebze rekomendebulia TabaSiris an 
sasuqebis – fosfor-TabaSiris warmoebis narCenebis gamoyeneba. sasurvelia 
Rrma moxvna karbonatuli horizontis bicobianTan gadarevis mizniT. melio-
raciis efeqturi xerxia – damlaSebul niadagebze mcenareebis moyvana, romleb-
sac SeuZliaT Tavisi mSral masasTan SefardebiT marilebis 20-50%-is STanT-
qma. aseT mcenareebs miekuTvneba Wanga, ZiZo, kurdRlisfrCxila, namikrefia.
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nax. 42. Cais plantacia (aWara)

nax. 43. wiTelmiwa
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nax. 44. mTavari kavkasionis mTiswinebi (imereTi)

nax. 45. yviTelmiwa
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nax. 46. tba paliastomi da misi midamoebi

nax. 47. Waobiani niadagi
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nax. 48. kolxeTis dablobi

nax. 49. yviTelmiwa-eweri niadagi
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nax. 50. kolxeTis dablobis aRmosavleTi nawili

nax. 51. yviTelmiwa-ewerlebiani niadagi
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nax. 52. wiflnari maradmwvane qvetyiT

nax. 53.  yviTel-yomrali niadagi
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nax. 54. wiflnari mkvdari safariT

nax. 55. yomrali niadagi
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nax. 56. muxnari tye balaxeuli safariT

nax. 57. yomral-Savi niadagi
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nax. 58. mTavari kavkasionis mTiswinebi (imereTi)

nax. 59. kordian-karbonatuli niadagi
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nax. 60. Siraq-eldaris gorak-borcvebi

nax. 61. ruxi-yavisferi niadagi
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nax. 62. qvemo qarTlis vake

nax. 63. mdelos ruxi-yavisferi niadagi
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nax. 64. vaSlovanis nakrZali

nax. 65. yavisferi niadagi
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nax. 66. Sida qarTlis vake

nax. 67. mdelos-yavisferi niadagi
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nax. 68. qarsafari zolebi Sida qarTlis vakeze

nax. 69. Savi niadagi
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nax. 70. faravnis tbis midamoebi

nax. 71. Savmiwa
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nax. 72. subalpuri wiflnari

nax. 73. mTa-tye-mdelos niadagi
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nax. 74. maRalmTianeTi (mTavari kavkasioni)

nax. 75. mTa-mdelos niadagi
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nax. 76. alaznis veli

nax. 77. damlaSebuli niadagi
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nax. 78. xevi, mdinare Tergis xeoba

nax. 79. aluviuri niadagi
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“Agro soil  science”
The book "Agro soil science" is a description of the new direction of soil science. The author 

of the book is Professor Tengiz Urushadze and is the result of many decades of research on the 
soils of Georgia. The direction has gained international recognition (publications in international 
scientific journals published in the USA, Germany, Russia, presentation at the World Congress 
of Soil Science (Brazil, 2018).The book addresses issues such as the concept of soil, the history 
of the development of soil science, the importance of soil in agricultural production, the essence 
of the soil formation process, soil genesis, elementary soil formation processes, soil morphology, 
mineralogy and chemical composition of the soils, particle size distribution, and other.

Organic part of the solid phase of the soil (sources of organic matter, process of organic 
residues transformation, composition of organic residues, influence of soil formation conditions 
on the nature and speed of humus formation), humus formation, soil composition, radioactivity, 
magnetic properties, soil colloids and absorption capacity, composition and nature of colloids, 
types of absorption capacity, absorption complex, acidity and alkalinity, soil solution and redox 
processes, physical properties of the soil, soil water properties and water regime, soil fertility, 
reproduction of soil fertility, soil fertility models, bonitation, soil mapping and cartography, soil 
survey, principles of soil classification, soil nomenclature and diagnostics, basic classifications of 
soils, soil resources; zoning of soils of Georgia. 

The ecology, genesis and agronomic properties of Georgian soils are described in details. 
Georgia is a mountainous country in the Caucasus, neighboring Russia, Azerbaijan, Armenia, 
and Turkey. Georgia is characterized by a great variety of soil types on its small territory, which 
includes nearly all soils of the world. This can be explained by the enormous variety of soil-
forming factors within short distances. Therefore, Professor V.V. Dokuchaev, one of the founders 
of modern soil science at the end of the 19th century, called Georgia an “Open-Air Museum of 
Soils”. 

The spectrum of soil types in Georgia is very diverse and covers soils from bog soils in the 
lowlands of the humid subtropics of West Georgia to meadow-grey-cinnamonic and saline soils 
in the dry subtropics of East Georgia. Foothill, mountain-forest- and mountain-meadow regions 
show very different soil types. A great variety of rocks, a specific relief with contrasting climatic 
conditions, and big differences in biodiversity and other soil-forming factors determine the 
enormous variety of soils in Georgia and its specific geographical distribution.

The characteristics of Georgian landscapes and soils show the greatest diversity. According 
to the different local conditions of soil formation, within each soil type, a number of subtypes, 
families, and forms with specific characteristics can be distinguished.

Many soil types were discovered and described on the territory of Georgia, as a result of a 
complex pattern of bioclimatic, lithological and geomorphologic conditions.

Some of the world soils were first described in Georgia and were later discovered in other 
countries, too, among them Cinnamonic (Chromic, Calcaric, Humic, Eutric Cambisols) by Professor 
S. Zakharov in 1904, Meadow-Cinnamonic (Chromic, Calcaric, Gleyic, Eutric Cambisols),) by 
Professor V. Fridland in 1956, Yellow-Brown Forest (Stagnic, Mollic, Humic, Ferric Luvisols) by 
Professor T. Urushadze in 1967.

Main soils of Georgia are Red Soils (Ferralic, Haplic Nitisols), Yellow Soils (Ferric Luvisols), 
Bog (Dystric, Eutric Gleysols, Histosols), Yellow Podzolic (Stagnic, Ferric Acrisols), Yellow 
Podzolic Gley (Stagnic, Ferric, Gleyic Acrisols), Yellow Brown Forest (Stagnic, Mollic, Humic, 
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Ferric Luvisols), Brown Forest (Humic, Ferric, Eutric, Dystric Cambisols), Brown Forest Black 
Soils (Haplic Chernozems), Raw Carbonate (Rendzic Leptosols), Grey Cinnamonic (Calcic, Vertic 
Kastanozems), Meadow Grey-Cinnamonic (Haplic, Gleyic, Vertic Kastanozems), Cinnamonic 
(Chromic, Calcaric, Humic, Eutric Cambisols), Meadow Cinnamonic (Chromic, Calcaric, Gleyic, 
Eutric Cambisols), Black (Haplic Vertisols), Chernozems (Voronic, Calcic Chernozems), Mountain 
Forest Medow (Haplic Umbrisols), Mountain-Meadow (Hyperdistric Umbrisols), Mountain-
Meadow-Chernozems ( Phaeozems), Saline (Vertic Solochaks, Mollic Solonetz), Alluvial (Gleyic, 
Eutric, Dystric Fluvisols).

The book contains descriptions of agronomic properties of each soil type. The maps of soils 
of Georgia and photos of the main landscapes and soils of the country are given in the appendix.

The book is intended for researchers in the field of agriculture and a wide range of readers 
interested in agronomy and soil science.



The book summarizes current issues of soil formation as a scientific basis for sustainable 
farming. It describes the origin and composition of the mineral part of soils, a general scheme of 
the soil formation process. The work discusses soil composition, properties, and soil processes 
that determine fertility. The book contains chapters on soil genesis, classification, and agronomic 
properties of the main soils of Georgia, and ways to increase their fertility. It covers topics of the 
rational use of soils, agroecological characteristics, and their protection.

The book is intended for research scientists specialized in agronomy and a wide range of 
readers interested in soil science.
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biologiis mecnierebaTa doqtori, profesori, saqarTvelos agraruli 
universitetis mixeil sabaSvilis niadagmcodneobis, agroqimiis da meliora-
ciis institutis direqtori, saqarTvelos mecnierebaTa erovnuli akademiis 
namdvili da soflis meurneobis mecnierebaTa akademiis sapatio wevri, barse-
lonis (espaneTi) mecnierebis da xelovnebis samefo akademiis wevr-korespon-
denti, sazRvargareTis mravali universitetis sapatio doqtori. sakandida-
to disertacia daicva geografiis institutSi (moskovi), xolo sadoqtoro –  
m. lomonosovis saxelmwifo universitetSi, wlebis ganmavlobaSi muSaobda 
saqarTvelos agraruli universitetis niadagmcodneobisa da ivane javaxiS-
vilis saxelobis Tbilisis saxelmwifo universitetis niadagis geografiis 
kaTedrebis gamged. kiTxulobda leqciebs drezdenis teqnikur (germania), 
bunebrivi resursebis da sicocxlis Semswavlel mecnierebaTa (avstria) da 
bratislavis komeniusis (slovakeTis respublika) universitetebSi. aris 450-
ze meti samecniero naSromis, 50-mde monografiisa da saxelmZRvanelos (ro-
melTagan 10-mde gamoqveynda aSS-Si, germaniasa da ruseTSi) avtori. moamzada 
23 mecnierebaTa kandidati da 6 mecnierebaTa doqtori. aris saerTaSoriso 
Jurnalebis saredaqcio kolegiebis wevri (indoeTi, germania, Cile, somxe-
Ti, azerbaijani). saerTaSoriso Jurnalis „agrarul mecnierebaTa macnes“ 
damfuZnebeli (2003) da mTavari redaqtori. saqarTvelos saxelmwifo da vi-
liamsis saxelobis premiebis laureati. dajidoebulia „Rirsebis ordeniT“. 
21-e saerTaSoriso kongresze rio-de-JaneiroSi (brazilia, 2018) airCies nia-
dagmcodneTa saerTaSoriso sazogadoebis pirvel qarTvel sapatio wevrad. 

Tengiz uruSaZe
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