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Sesavali

winamdebare meToduri saxelmZRvanelo momzadebulia 

pra q tikuli meca di ne obebis Casatareblad sagnebSi `niadagm-

codneoba~, `niadagebis geog ra fia~ da sxv. geografiuli nia-

dagmcodneoba warmoadgens fizi kuri geog rafiis komp leqsur 

dargobriv ganxras. niadaguri safari warmoiqmneba, arsebobs 

da viTar deba droSi biosferos im nawilSi, sadac erTmaneTs 

emij ne ba da kveTs geog rafiuli garsis sxvadasxva nawili – li-

Tosfero, atmos fero, hidros fero da cocxali nivTierebis 

Txeli `afski~, romelic, ZiriTadad, dedamiwis zedapirTanaa 

moTavsebuli. niada gSi mimdinare proce sebs biogeoqimiuri xa-

siaTi aqvs, e.i. damoki de bulia dedamiwaze sicoc xlis gaCenis 

dRidan arsebul cocxali orga ni zmebis cxovelmoq medebaze. 

geog rafiuli garsis nawilebi niadagur safa rSi materia-

lurad warmod ge nilia niadaguri minera lebiT, niadaguri ha-

eriT, niadaguri teniT, Sida nia daguri biotiT da, amitom, niad-

agebis samyaro nivTierebaTa SemadgenlobiT da struqturuli 

mraval fe rovnebiT warmoa d gens geografiuli garsis ana be-

Wds. niadagi warmoadgens mravali procesis, energetikuli da 

materi a luri nakadebis TavSesayars, rom le bic urTierTmoq-

medebs geog rafiul garsSi; niadagis `sicoc x lis~ dina mi kaSi 

aisaxeba mTeli geog ra fiuli garsis dinamika.

niadagebis SeswavliT SeiZleba pasuxis miReba rTul da 

vrcel geog ra fiul garsTan dakavSirebul mraval kiTxvaze. 

niadagi, ZiriTadad, warmo a dgens `landSaftis sarkes~, im 

SemTxvevis garda, rodesac saqme gvaqvs rTuli, poli q ronuli 

bunebis niadagTan. niadagwarmoqmnis pro cesis arsis, niada gis 

Sene bis, dedamiwis zedapirze gavrcelebis kanon zo mi erebis 
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dadgena SesaZle belia mxolod geografiuli garemos Semad ge-

neli kompone n tebis mrava l m xrivi Ses wa vliT, im garsis, sadac 

Camoyalibda, arsebobs da viTar deba niadagi.

swored amitom, mecnierebas niadagze da niadagur safa-

rze (sivco b riv gana wilebaze) ekuTvnis gamorCeuli adgili 

zogadgeog ra fiuli ganaT lebis siste maSi, rogorc metad 

mniSvnelovans kompleqsuri bunebaT mcodneobis azro v  nebis 

formirebaSi.

niadagmcodneoba aris mecniereba niadagze, mis Senebaze, 

Tvisebebze da geografiul gavrcelebaze, bunebaSi misi war-

moSobis, ganviTarebis, funqci o nirebis kanonzomierebebze da 

mniSvnelobaze, dacvasa da racio na lur gamo yenebaze.

mecnierebis ganviTarebis sau ku     novani istoriis manZilze 

genetikuri niadagm cod neoba mZlavr sabu ne bis metyvelo 

dargad Camoyalibda. amas mniSvnelovnad Seuwyo xeli sworma 

meTodologiurma safuZvelma, razec viTardeba Teo riuli 

niadag mcodneoba: niadaguri mov le nebis anali  zi sadmi gene-

tikuri midgoma, maTi ganxilva bunebrivi garemos sxva movle-

nebTan mWidro urTierTkavSirSi da urTier Tmoq medebaSi. 

sabunebismetyvelo mecnierebaTa sistemaSi Teoriu-

li niadagm cod neoba mWidrodaa dakavSirebuli ara marto 

geografiuli mecnierebis dargebTan, aramed fizikur, maTema-

tikur, qimiur, biologiur da geo lo giur mecnierebebTan, 

eyrdnoba maT mier SemuSavebul fundamentur kanonebsa da kv-

levis meTodebs. 

niadagmcodneobis damoukidebel mimarTulebebad Camoya-

li bda: niadagebis fizika, niadagebis qimia, niadagebis fizi-

kuri qimia, niada ge bis bio lo gia da mikrobilogia, niadagebis 

mineralogia da mikromor fo lo gia, swav leba niadagebis di-

namikaze da niadagur reJi me bze, niadagebis geog ra fia da kar-

tografia, niadaguri pro ce sebis maTematikuri mode li reba; 

nia da  gSi, rogorc ekosistemis nawilSi, iswavleba nivTierebis 

da energiis bala nsi. qimiur analizebTan erTad farTod gam-

oiyeneba niadagebis qimiuri da mine ralogiuri Semadgen lobis 
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kvlevis sxvadasxva fizikuri meTo debi: speqt ra  luri, Termu-

li, rentgenuri, eleqtro noskopuli da mra vali sxva. 

niadagebis kartografiaSi, gansakuTrebiT msxvilmasSta-

biani niada guri rukebis Sedgenisas, gamoiyeneba aerosuraTe-

bis deSifrirebis meTo di. 

nebismieri Teoriuli mecniereba, maT Soris niadagmcod-

neoba, war ma  tebiT viTardeba maSin, rodesac is gamoiyeneba 

praqtikaSi. 

Teoriuli niadagmcodneoba, dRidan Tavisi Camoyalibebi-

sa, mWid rod iyo dakavSirebuli msxvili praqtikuli amocane-

bis gadaw yve tasTan da aman xeli Seuwyo niadagmcodneobis ara 

marto gamoyenebiTi darge bis, aramed mTeli rigi Teoriuli 

ganxris ganviTarebas. amJamad Camoya li bda niadag mco d neobis 

msxvili gamoyenebiTi dargebi, romlebic orie n    tirebulia 

soflis da satyeo meurneobis, irigaciis, mSeneblobis, tran-

sportis, sasargeblo wiaRiseulis Ziebis, garemos dacvis moT-

xov nebze: agroniadagmcodneoba, gruntmcodneoba, satyeo, me-

lioraciuli, ekologiuri niadagmcodneoba.

niadagis genetikuri profilis arsze, geografiul gare-

mosTan nia da gebis kavSirze srul warmodgenas iZleva velze 

uSualo dakvirveba. 

saswavlo gegmiT niadagebis geografiaSi gaTvaliswinebu-

lia studentebis save le praqtika. is tardeba sagnis Teoriu-

li nawilis dasrulebis da gamo cdebis Cabarebis Semdeg. sagnis 

auditoriuli Seswavlis procesSi stude ntebi monawileoben 

praqtikul mecadineobaSi, romlis drosac gamo i ye neba Tval-

sa Ci no masala, niadagis sxvadasxva genetikuri horizo ntebis 

mono li Turi nimuSebi, niadaguri profilis Canaxatebi, rukebi, 

cxrilebi, nia dagis labo ra to riuli kvlevis Sedegi da sxva.

zogadi niadagmcodneobis da niadagebis geografiis 

zogierTi Ziri Tadi debuleba. pirvel rigSi, students naT-

lad unda ganemartos Tu raSi mdgomareobs niadagis, rogorc 

unikaluri bunebrivi warmonaqmnis Tavi se bureba da ZiriTadi 

globaluri funqcia:
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dedamiwaze sicocxlis arsebobis uzrunvelyofa, rad-• 
ganac niada gi aris sicocxlis Sedegi da, amavdroulad, 

misi arsebobis piroba;

dedamiwis zedapirze nivTierebis didi geologiuri da • 
mcire biolo gi uri wrebrunvis (ciklebis) mudmivi urT-

ierTmoqmedebis uzrunvelyofa;

atmosferos da hidrosferos qimiuri Sedgenilobis regu-• 
lireba;

biosferuli procesebis regulireba;• 
dedamiwis zedapirze aqtiuri organuli nivTierebis da • 
masTan dakav Si re buli qimiuri energiis akumulireba.

students unda hqondes warmodgena bioferoSi niadaguri 

garsis fizi kuri mdgomareobis Sesaxeb mis im nawilSi, sadac 

erTmaneTs emijneba liTo s fero, atmosfero da hidrosfero da 

sadac yvelaze metadaa war mo d ge nili cocxali organiz mebi.

arasworia, rodesac niadagi meqanikurad fasdeba, rogorc 

geografiuli garsis calkeul kompo ne n tebs Soris arsebuli 

gardamavali Sre. 

Tu movaxdenT dedamiwis klasificirebas cocxa lsa da ara-

cocxal fizikur sxeulebze (mTis qanebi, mineralebi da magma), 

maSin niadagi maT Soris gardamaval adgils daikavebs da gamo-

iyofa bunebis biomineraluri sxeulis saxelwodebiT. niada-

gis gansakuTrebuli adgili bunebaSi ganpirobebulia imiT, 

rom mis Sema dgenlobaSi monawileobs rogorc mineraluri, ise 

organuli nivTi e reba da, rac gansakuTrebiT mniSvnelovania, 

specifikuri organuli da organul-mineraluri nivTierebis 

didi jgufi – niadaguri humusi. amis garda, niadagis gansa-

kuTrebul nawils – mis cocxal fazas – warmoa d gens cocxali 

orga niz mebi: mcenareTa fesvTa sistemebi, niadagSi mobi na dre 

sxva da sxva zomis cxo ve lebi, maT Soris erTujrediani Protozoa, 
mikro or ganiz mebis uzarmazari mraval fe rovneba. swored ami-

tom niadagi aris mraval faziani sistema, romelic sxva bune-

brivi sxeulebidan gansxvavebiT Seicavs myar, Txier, airovan 

da cocxal fazebs. mikroorga niz mebis ganca lkeveba niadagis 
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nax. 1. niadaguri individumebis ganlagebis sqema –           

pedonebis (p),  elementaruli niadaguri arealis (ena) – 

polipedonis farglebSi
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humusidan SeuZle be lia da amitom xdeba maTi jamuri gansa-

zRvra organuli nivTierebis Semcve lobaSi.

niadagwarmoqmna warmoadgens policiklur process, xo-

lo niadagi aris rTuli Ria dinamikuri sistema, romelic 

erT droulad warmoadgens niadag war momqmneli faqtorebis 

xangrZlivi zemoqmedebis Sedegs da im garemos, sadac es urT-

ierTqmedeba amJamadac xorcieldeba. 

materialuri nawilakebi da maTi naerTebi akavSirebs land-

Saftis calkeul komponentebs erT mTlianSi. landSaftis 

kompo nen tebs Soris niadags aqvs gansakuTrebuli mniSvneloba, 

masze gadis eleme ntebis migra ci uli nakadi, amitom is asaxavs 

sxva komponentebis materi a lur Sema dgenels da warmoadgens 

maTi geoqimiuri kavSirebis nivTie re baTa gamo xa tvas.

mTavari niadagwarmomqmnelebis – dedaqanis, wylis, haer-

is, coc xali nivTierebis, organuli narCenebis da maTi humi-

nax. 2. elementaruli niadaguri arealis (ena) – polipedonis  

farglebSi niadaguri individis – pedonis (p) ganlagebis sqema



13

fikaciis pro du q tebis ganax le bis ciklebi gansxvavdeba ram-

denime aTeuli wliT dawye buli da aTeuli da aseuli aTasi 

wliT damTavrebuli. amitom SeuZlebelia vimsjeloT niada-

gis arsebobis yovel moce mul momentSi niada g  warmoqmnaSi 

calkeuli komponentis monawileobis wilze. niadagwar mom q-

mneli qanebis ganaxlebis neli ciklebis Sexa meba cocxali niv-

Tierebis ganaxlebis, organuli narCenebis daSlis, wylis da 

haeris ganaxlebis swraf mravaljerad ciklebTan iwvevs imas, 

rom niadag war moqmnis procesis mimdinareobisas im niadagebSi, 

rom le bic ar aris darR ve uli swrafi eroziiT an axali naleq-

dag rovebiT, sul ufro naklebi mniSvneloba aqvs sawyisi qanis 

Semadgenlobas, romelic ukve arse biTad aris Secvlili mud-

mivad aRdgenadi komponentebis erToblivi zemoq me de biT. rac 

ufro xangrZlivia ganaxlebis procesi, miT ufro Sesa m C nevia 

ganaxlebis swrafi ciklebis mqone komponentebis zemoq me deba, 

radganac maTi jamuri mona wi  leoba niadagwarmoqmnaSi droTa 

ganma v lo baSi sul ufro izrdeba. 

niadagis biomineraluri buneba da maRali energetikuli 

aqtivoba gansa z R v ra vs mis nayofierebas – unars uzrunvelyos 

mcenare sakvebi ele men tebiT, teniT da niadagSi mobinadre mik-

roorganizmebisTvis saWiro haeriTa da siT boTi.

niadagi warmoadgens bunebriv sxeuls sivrcis sami ganzo-

milebiT. rogorc nebismier bunebriv sxeuls, mas gaaCnia Tavi-

si mdgomareoba, mocu loba da sazRvrebi.

niadagis qveda sazRvari ganisazRvreba im siRrmiT, sadam-

dec, niadag war moqmnis Sedegad, moxda sawyisi dedaqanis gar-

daqmna. 

niadagis zeda sazRvari warmoadgens niadagsa da atmosfe-

ros Soris gam yof zedapirs, e.i. dedamiwis xmeleTis zedapirs, an 

niadagsa da hidro s feros Soris wylis qveS moqceuli niadagebis 

SemTxvevaSi (mangris, datbo rili brinjis niadagebi da a.S.). 

rac Seexeba niadaguri sxeulis gverdiT sazRvrebs – imis 

gamo, rom deda miwis niadaguri safari ar aris erTiani da niada-
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gebi TandadaTanobiT gadadis erTmaneTSi, mkveTrad gamoxat-

uli sazRv rebis gareSe, zRvari or sxvadasxva niadagur tips 

Soris xdeba difuzuri da Znelad gamoikveTeba naturaSi. mag-

ram es ar niSnavs, rom sazR vari ar aris: difu zuri sazRvaric 

sazRvaria, magram mas gaaCnia gaurkvev lo bis zogierTi niSani. 

niadagmcodneobaSi miRebulia niadagis gverdiTi sazRvris ga-

n sa zRvreba, rogorc momijnave niadagur individumebs Soris.

niadagi warmoadgens rTul struqturul sistemas, ami-

tomac is yove l Tvis gamoirCeva araerTgvarovnebiT. amgvar-

ad niada guri indi vidumis gansazRvra gulisxmobs niadaguri 

araerTg varo v nebis im sazRv re bis dadgenas, romelic saSu-

alebas iZleva vimsjeloT gar Semo arsebuli sxeu le bi s gan gan-

saxvavebul damoukidebel bunebriv sxeulze. 

amgvarad niadaguri individumi (pedoni – aSS skolis ter-

minologiiT) warmoadgens niadagis elementarul erTeuls. 

niadagis tipis da misi Senebis gaTvaliswinebiT, niadaguri 

indivi du mebis horizontaluri zomebi SeiZleba meryeobdes 

farTo sazRvrebSi wila didan aTeul da aseul kvadratul me-

tramde. niadaguri individumis farTobi wiTelmiwebisTvis 

Seadgens 0,5-dan 25 m2-mde, yviTelmiwebisTvis – 0,5-dan 20 m2-

mde, yviTelmiwa-ewerebisTvis – 1,5-dan 25 m2-mde, Savi niada ge-

bi sTvis – 10-dan 30 m2-mde, mdelos-yavisferebisTvis – 12-dan 

32 m2-mde, ruxi-yavisfe re bis Tvis – 7-dan 30 m2-mde da a.S. 

niadaguri individumis realuri forma SeiZleba iyos mra-

va l nairi – geqsonaluri, mrgvali, ovaluri, datotvili da 

sxva, rac damokidebulia mikro re li e fze, mTis qanebis Seneba-

sa da xasiaTze, hidrogeologiur pirobebze da a.S. 

garkveul farTobze erTobliv gavrcelebaSi erTnairi nia-

da guri individumebis rigi iZleva elementarul niadagur ar-

eals. es aris yvelaze dabali taqsonomiuri rangis niadaguri 

safaris erTeuli, rome lic ikavebs sxva dasxva mxridan sxva el-

ementaruli niadaguri arealebiT Semofarglul sivrces. aSS-

Si elementaruli niadaguri arealebi cnobilia polipedonis 

saxelwodebiT, germaniaSi – pedo to pis, safrangeTSi – Jenonis 

da sxv. 
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niadagSi mimdinare procesebi SeiZleba ganxilul iqnes 

deta li za ci is sxva dasxva doneze. yvelaze dabali donea – ele-

mentaruli nia da gu ri pro cesi (an niadaguri mikroprocesi). is 

warmoadgens sxvadasxva bio lo gi ur, qimiur, fizi kur da meqani-

kur movlenas, romelic iyofa sam jgu fad:

niadagsa da bunebis komponentebTan nivTierebis da en-• 
ergiis gacv lis pro cesi (airebis gacvla niadagsa da at-

mosferos Soris; tenisa da siT bos gacvla atmosferos da 

gruntis wylebs Soris; nac ro vani ele mentebisa – mcena-

reebsa da niadags Soris);

niadagSi mimdinare nivTierebis da energiis gardaqm-• 
nis procesebi (mce na  reuli Camonacvenis daSla, qimiuri 

naerTebis daJangva da aRdgena, mineralebis daSla da ax-

alwarmoqmna, tenis gayinva da galRoba da a.S.);

niadagSi nivTierebisa da energiis gadaadgilebis proces-• 
ebi (haeris, airebis, xsnarebis, myari nawilakebis). 

elementaruli niadaguri procesebi, anu niadaguri mik-

roprocesebi, erT ma  neTTan kombinirebiT qmnis ufro rTul 

da kompleqsur kerZo nia da g wa r moq mnis mikroprocesebs: hu-

musdagroveba, damlaSeba, garkinianeba, iluvi uri pro ce  sebi, 

galebeba, gabicobeba da a.S. rogorc wesi, niadag wa r moq mnis 

erTi an ramdenime procesis moqmedebis Sedegis lo ka li zeba 

xdeba niadagis rome lime nawilSi. dabolos, gamoiyofa zoga-

di niadag war momq mneli mikro pro cesi, romlis moqmedebis 

are mTlianad niadagia. maT mie ku T v neba yomralwarmoqmnis, 

yviTelmiwa-ewerwarmoqmnis, Savmiwawarmoqmnis, yavis  fe r  war-

moqmnis da sxva procesebi.

sxvadasxva procesebis moqmedebis Sedegad niadagSi gamo-

iyofa gansx va ve buli qimiuri, fizikuri da biologiuri Tvise-

bebis mqone Sreebi – niada guri horizontebi, romelTa er-

Toblioba qmnis niadagis genetikur pro fils. nia da guri hor-

izontebi aRiniSneba specialuri indeqsebiT.

students kargad unda hqondes gaTviTcnobierebuli gene-

tikuri nia da g mco dneobis umTavresi fundamenturi debuleba, 
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rom niadagi, misi gene ti kuri profili, masSi mimdinare pro-

cesebi ganisazRvreba kli ma turi piro bebiT, mce na reulobis 

xasiaTiT, cxovelebis qmedebiT, deda qa ne bis Sedge ni lo biTa da 

TvisebebiT, reliefis pirobebiT da, aseve, niadagwarmoq mnis 

xangrZlivobiT, anu niadagis asakiT, e.i. niadagwar mo mq   mneli 

faqtorebiT. Tu mocemul adgi lze nisadagwarmomq mneli faq-

torebi ar icvleba, maSin aq formirebuli niada gebi erTnairi 

iqneba. 

amgvarad, dedamiwis zedapirze niadagebis gavrceleba im-

yofeba Sesaba mi so baSi niadagwarmomqmnel faqtorebTan. amas-

Tan, yoveli maTgani Tavi se bu rad ganapirobebs niadagebis 

formirebas.

klimatis mniSvneloba niadagmcodneobasa da niadagebis 

geog ra fi aSi mravalferovania:

klimati aris biologiuri da bioqimiuri procesebis • 
mniSvne lo vani faq tori. temperaturuli pirobebisa da 

datenianebis garkveuli Sexa meba gana pirobebs mcena re-

ulobis tips, organuli nivTierebis Seqmnis da daSlis 

tempebs, niadaguri mikrofloris da faunis Sedgenilobas 

da qmedebis inten siurobas;

klimati gavlenas axdens niadagis wyal-haerovan, tempe ra-• 
tu rul da Jangva-aRdgeniT reJimze;

klimatur pirobebTan mWidrod aris dakavSirebuli niadag-• 
Si minera luri naerTebis gardaqmnis procesebi (gamofit-

vis mimarTuleba da tempi, niadagwarmoqmnis produqtebis 

akumulacia da sxv.);

klimati did gavlenas axdens niadagis wylismieri da qaris-• 
mieri eroziis procesebze. 

klimatis umTavresi Termuli jgufebis gamoyofis safuZ-

vels war mo a d gens savegetacio periodSi (>10 0C) saSualo dRe-

Ramuri tempera tu re bis jami (aqtiur temperaturaTa jami).

saqarTveloSi gamoiyofa dedamiwis yvela (cxeli tropikulis 

garda) Ziri Tadi klimatis Termuli jgufebi:
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klimatis jgufi
10 0C haeris

temperaturaTa jami

civi (polaruli) < 6000

zomierad civi (borealuri) 600 – 20000

zomierad Tbili (subborealuri) 2000 – 38000

Tbili (subtropikuli) 3800 – 80000

klimatis aRniSnuli Termuli jgufebi ganlagebulia ver-

tikaluri sar t  ylebis mixedviT. es sartylebi xasiaTdeba ara 

marto saSualo dRe-Ramuri temperaturebiT, aramed mcena-

reulobis da niadagebis garkveuli tipebiT. nia da gwarmoqmnaSi 

klimatis mTavar Termul jgufebTan dakav Si re bulia nia da ge-

bis siTburi reJimi, qimiuri da biologiuri procesebis sis-

wrafe, bio lo gi uri produqtiuloba.

saqarTveloSi ZiriTadi niadagebi klimatis Termuli jgu-

febis mixe dviT ase nawildeba: 

civi (polaruli) – mTa-mdelos, mTa-mdelos Savmiwisebri, – 
mTa-tye-mdelos;

zomierad civi (borealuri) – yomrali, yomral-Savi, Sav-– 
miwa;

zomierad Tbili (subborealuri) – yviTel-yomrali, Savi, – 
yavisferi, mde los-yavisferi;

Tbili (subtropikuli) – wiTelmiwa, yviTelmiwa, yviTelmi-– 
wa-eweri, yviTe l miwa-ewerlebiani, ruxi-yavisferi, mdelos-

ruxi-yavisferi.

atmosferuli naleqebiT datenianebis mixedviT dedamiwa-

ze gavrcelebuli klimatis eqvsi ZiriTadi jgufidan, saqar-

TveloSi gvxvdeba oTxi (mSrali aridulis da Zalian mSralis 

garda):
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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) warmoad-

gens mosuli naleqebis Sefardebas aorTqlebasTan. dateniane-

bis koeficien tTan aris dakav Si  rebuli niadagebis tenis re-

Jimi reliefze erTna iri ganlagebis dros; niadagebis Jangva-

aRdgeniTi potenciali, Tanabari Termuli pirobebis dros. 

gamofitvis da gamotutvis xarisxi.

mniSvnelovania datenianebis koeficientis maCvenebeli 

1-Tan mimar Te baSi. Tu datenianebis koeficienti >1-ze saqme 

gvaqs mJave niadagebTan, xolo Tu <1-ze – tute, karbonatul, 

zogjer damlaSebul niadagebTan.

saqarTveloSi ZiriTadi niadagebi datenianebis koeficin-

tis mixed viT ase nawildeba:

Zalian teniani (eqstrahumiduri) – wiTelmiwa, yviTelmiwa, 

yviTel miwa-eweri, yviTelmiwa-ewerlebiani, mTa-mdelos, mTa-

mdelos Savmiwisebri, mTa-tye-mdelos; 

teniani (humiduri) – yviTel-yomrali, yomrali, yomral-

Savi;

naxevrad teniani (semihumiduri) – Savi, Savmiwa;

naxevrad mSrali (semiariduli) – yavisferi, mdelos-yavi-

sferi, ruxi-yavis feri, mdelos-ruxi-yavisferi. 

reliefis mniSvneloba niadagebis formirebasa da nia-

daguri safaris gan vi TarebaSi mniSvnelovani da mravalf-

erovania. reliefi eqspo zi ciisa da ferdobis daqanebasTan 

dakavSirebiT warmoadgens mzis radi a ciis da nale qe bis gadan-
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awilebis mTavar faqtors da gavlenas axdens wylo van, siTbur, 

kvebiT, Jangva-aRdgeniT da damlaSebis reJimze.

mTebSi, simaRlis matebasTan erTad, haeris temperaturis 

dawevisa da datenianebis cvlilebis Sedegad iqmneba klimatis, 

mcenareulobis da nia da ge bis vertikaluri zonaloba. mTeb-

Tan miaxloebisas haeris masebi nel-nela zeviT adis da Tanda-

Tan civdeba, rac xels uwyobs naleqebis mosv las. mTebis gadav-

lis Semdeg haeris masebi qvemoT eSveba, Tbeba da ufro mSrali 

xdeba. reliefis gansxva ve buli safexuris niadagebi erTmaneT-

Tanaa dakavSirebuli geoqimiuri naka de  biT da gansxvavdeba 

nivTierebebis motaniTa da gataniT. amis Sedegad erTsa da im-

ave klimatur zonaSi, magram reliefis sxvadasxva elementebze 

myof niadagebSi niadagwarmoqmnis procesi arsebiTad gansx-

vavebuli, sawina aR  m dego momarTulebisaa. garkveul pirobeb-

Si, reliefis amaRlebuli elemen ti dan gamo    tanili niavTiereba 

da teni ar gaitaneba mocemuli land Saf tis gareT da grovdeba 

dadablebebze mdebare niada gebSi. 

cocxali organizmebi aseve niadagwarmoqmnis mniSv ne-

lo van faqtors war mo  dgenen. niadagwarmoqmnaSi monawileobs 

organizmebis sami jgufi – mwvane mce  na re ebi, mikroorganizme-

bi da cxovelebi, romlebic qmnian rTul Tana sa zo gado ebas. 

organizmebis cxovelmoqmedebis procesSi, maTi erTo b livi 

zemoq me de  biTa da cxovelmoqmedebis produqtebis xarjze, 

iqmneba niadag war moq mnis umniSvnelovanesi jaWvebi – organ-

uli niv Ti e rebis sinTezi da daSla, biologiurad mniSvnelo-

vani elementebis SerCeviTi koncentracia, mineralebis daSla 

da axalwarmoqmna, nivTierebebis migracia da akumulacia da 

sxv. movlenebi, romlebic warmoadgens niadagwarmoqmnis pro-

cesis arss da gansazRvravs niadagis umTavresi Tvisebis – nay-

ofierebis formirebas. 

mcenareuloba aris niadagSi organuli nivTierebisa da 

foto si n  Te zis dros asimilirebuli energiis mimwodebeli. igi 

arsebiTad cvlis nia da gis mikroklimats, aferxebs wylismieri 

da qarismieri eroziis gamovlenas. niadagSi mobinadre mikro-
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organizmebi monawileobs organuli da mineraluri nivTier-

ebebis gardaqmnaSi. niadaguri cxovelebi axdenen niadaguri 

masis arevas, xels uwyoben zoogenuri struqturis warmoqm-

nas, aqucmaceben mce nareul narCenebs. niadagze biologiuri 

faqtoris zemoqmedebis Tavise bu re ba icvleba sivrceSi, land-

Saftis sxvadasxva tipSi mcenareuli Camona c ve nis xasiaTis da 

sididis da hidroTermul pirobebTan dakavSirebuli mikro bi-

o logiuri aqtivobis mixedviT. 

dedaqani (an niadagwarmomqmneli qani) gamoirCeva Tavisi 

warmoSobiT, Sed genilobiT, SenebiTa da TvisebebiT. dedaqani 

warmoadgens niadagis mate ri a lur safuZvels da gadascems 

mas Tavis meqanikur, mineralogiur da qimiur Sed genilobas 

aseve fizikur da qimiur Tvisebebs, romlebic SemdgomSi nia da  -

g warmoqmnis procesis zemoqmedebiT sxvadasxva xarisxiT Tanda-

TanobiT icv le ba.

dedaqanis Tvisebebi da Semadgenloba gavlenas axdens 

masze dasaxlebul mcenareulobaze, mis produqtiulobaze, 

organuli narCenebis daSlis sisw ra feze, humusis xarisxze, 

mineralebTan organuli nivTierebis urTierT moq me debis Tav-

iseburebaze da niadagwarmoqmnis procesis sxva mxareebze.

Tvisebebis mixedviT – fuZeebiT, rkiniT da aluminiT mdi-

dari an, piri qiT, gaRaribebuli, damlaSebuli an daumlaSe-

beli, Tixnari an Tixa da a.S. deda qanebi, niadagwarmoqmnaze 

axdens gansxvavebul gavlenas. sxvadasxva klimatur pirobebSi 

niadagebs erTnair qanebze SeiZleba hqondes arsebiTad msgavsi 

niSnebi; amavdroulad, erTi da igive bioklimatur sartyelSi, 

sxva dasxva qanebze SeiZleba warmoiqmnas arsebiTad gansxvave-

buli niadagebi. 

niadagis asaki. niadagwarmoqmnis procesi mimdinareobs 

droSi. niadag war mo qmnis yovel axal cikls (sezonur, wliur, 

mravalwliur) garkveuli cvli leba Seaqvs niadagur profil-

Si organuli da mineraluri nivTierebis gardaq m naSi. amitom 

niadagis asaks didi mniSvneloba aqvs mis formirebasa da ganvi-

Ta rebaSi. droTa ganmavlobaSi niadagwarmoqmnis yoveli faq-



21

tori ganicdis cvlilebas. maTi zemoqmedebis xangrZlivoba 

sxvadasxva niada gi sa Tvis gansxvavebulia. amitom niadaguri 

profilis analizis dros mniSv ne lo vani maxasiaTebelia ara 

marto niadagis asaki, aramed misi SesaZlebeli reliq turi 

Tvisebebis aRricxva. reliqturi Tvisebebi warmoadgens niS-

nebs, rom le bic auxsnelia niadagwarmomqmneli faqtorebis 

Tanamedrove piro be biT da mety ve lebs niadagis ganviTarebis 

adrindel etapebze. 

niadaguri profilis saxecvla SeiZleba ukavSirdebodes 

mcena re u lobis suqcesiebs, reliefis evolucias, saukunovan 

bioklimatur cikls, da sxv. 

niadaguri rukis siWrele naTelyofs Tu ramdenad rTuli 

da mravalferovania dedamiwis zedapirze niadagebis gavr-

celebis suraTi. amave dros, mecnierebis mier sakmaod cal-

saxadaa dadgenili niadagebis geografiis ZiriTadi kanonzo-

mie rebani. dedamiwis niadaguri safaris sivrcobrivi difer-

enciacia mJRavndeba niadaguri arealebis mowesrigebuli 

sistemebis saxiT, romlebic dakavSi re bu lia ama Tu im moqmed 

faqtorTan. imis mixedviT, Tu romeli faqtoris zemoqmedeba 

Warbobs, gamoyofen niadaguri safaris bioklimatur, lito-

genur, topogenur, anTropogenur da sxva mikrostruqturebs. 

magaliTad, dasavleT saqarTveloSi mTavari kavkasionis ka-

lTebze kargad aris gamoxatuli niadagebis bioklimaturi 

zonalobiT ganpirobebuli niadaguri safaris makrostruq-

tura. es vlindeba mTis Ziridan umaRles niSnulamde verti-

ka luri sartylianobis mixedviT niadagebis Tanmimdevrul 

monacvle obaSi.

niadaguri arealis aseTi forma aris hidroTermuli pi-

robebis da maT mier kontrolirebadi biologiuri faqtoris 

zegavlenis Sedegi. sxva faq to re bis (reliefis, niadagwar-

momqmneli qanebis, asakis) Secvla zRvis doni dan 1000-1200 

metris zemoT arsebiT xaisaTs ar atarebs. am niSnulebis qve-

moT afxazeTsa da samegreloSi farTod aris gavrcelebuli 

karbonatuli qanebi da maTze ganviTarebuli kordian-karbo-
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natuli niadagebi. samegrelosa da ime re TSi mniSvnelovania 

reliefis da asakis gavlena. samegrelos da, nawilobriv, afx-

azeTis Zvel zRviur terasebze gavrcelebulia yviTelmiwa-

ewerebi da yviTelmiwa-ewerlebiani niadagebi, romlebSic kar-

gad aris gamoxatuli uZve lesi drois, pleistocenur epoqaSi 

formirebuli niadagebis niSnebi.

amdenad, niadagwarmomqmnel faqtorebs SeuZlia arse-

biTad gaarTulos niadaguri safaris suraTi da gamoiwvios 

`mouwes rige beli~ makrostruqturis Seqmna. mTian regionebSi 

amas Cveulebrivi xasiaTi aqvs. 

dasasruls, saWiroa gamaxvildes yuradReba imaze, rom 

ama Tu im kerZo sakiTxze praqtikuli mecadineobis Catarebis 

dros students unda hqondes naTeli warmodgena maTi adg-

ilisa da mniSvnelobis Sesaxeb niadag mcod neo baSi. sagnis sru-

li aTviseba SesaZlebelia Teoriuli masalisa da praq ti kuli 

mecadineobebis SejerebiT.
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Tavi 1 

niadagebis geografiuli gavrcelebis 
faqtorebi da kanonzomierebani

1.1. mTiani teritoriebis niadaguri safaris 
agebulebis ZiriTadi kanonzomierebani

pirveli mecadineobis mizania studentis gacnoba mTiani 

teritoriebis niadaguri safaris agebulebasTan, mis zonalo-

basTan (dasavleT an aRmosavleT saqarTvelos magaliTze), rac 

dakavSirebulia land Saf tur-klimaturi pirobebis cvaleba-

dobasTan. mecadineobisas gamoi ye  neba saqarTvelos niadaguri 

ruka masStabSi 1 : 500 000. 

wvrilmasStabiani niadaguri rukebi asaxavs msxvili regio-

nebis niada gebis sivrcobriv ganawilebas. aseve niadagebis ga-

nawilebis ZiriTad geografiul kanonzomierebebs, sxvadasxva 

niadaguri sartylebis safaris Semadgenlobasa da Senebas.

genetikuri niadagmcodneoba da mis pricipebze SemuSave-

buli niadagebis kartirebis safuZvlebi warmodgens wvrilmas-

Stabiani niadaguri kartirebis mecnierul safuZvels. amJamad 

Camoyalibda niadaguri kartirebis geografiul-genetikuri 

da saklasifikacio safuZvlebi. Tanamedrove niadaguri ruke-

bi Zalian informaciulia, isini sruli moculobiT asaxavs 

Tanamedrove codnas niadagebsa da niadagur safarze.

Cveulebriv wvrilmasStabian niadagur rukebze aisaxeba 

niadagis tipi da qvetipi. rukaze niadagis yovel tips aRniS-

naven garkveuli feriT. ZiriTadi niadagisTvis gamoiyeneba 

feri, romelic ukavSirdeba mis ZiriTad Tvisebas: yavisferi 

niadagebis aRsaniSnavad umjobesia yavisferi feris gamoyeneba, 
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SavmiwebisTvis – muqi yavisferis, rogorc yvelaze humusiani 

da nayofieri nia da gis, ruxi-yavisferisTvis – Ria yavisferis, 

wiTelmiwebisTvis – wiTelis, yviTe lmiwebisTvis – yviTelis, 

mTa-mdeloebisTvis – mwvane feris da a.S. Cveulebriv teniani 

subtropikebis niadagebisTvis gamoiyeneba mowi Talo ferebi 

(wiTeli feri warmoadgens mJave reaqciis universalur indi-

ka tors). 

feris garda, yovel niadags aqvs Tavisi indeqsi, romlis 

safuZvlad gamoi yeneba niadagis tipis dasaxelebis pirveli 

asoebi (magaliTad, yomrali – ym, yavisferi – yv, wiTelmiwa – w, 

ruxi-yavisferi – ry da a.S.). qvetipebi aRini S neba indeqsiT: ymt 

– yomrali tipuri, yvk – yavisferi karbonatuli da a.S. 

araerTgvarovani niadaguri safaris dros Tanxlebi niad-

agebisTvis gamo i ye neba aramasStaburi niSani. am gziT gamosax-

aven niadags im SemTxvevaSi, rode sac misi areali mcirea da 

konturiT Cveneba SeuZlebelia. aramas S ta buri niSnebis gamoy-

eneba iZleva rukis informatiulobis gazrdis saSualebas, 

afarTovebs warmodgenas niadaguri safaris Senebis xasiaTis 

Sesaxeb. zogi erT SemTxvevaSi, mTis teritoriebis niadagebis 

aRsaniSnavad mimar Ta ven daSt ri xvas (TeTri an Savi xazebiT). 

zogierT niadagur rukaze damatebiT gamoisaxeba niadage-

bis an niadag war momqmneli qanebis granulometruli (meqani-

kuri) Sedgeniloba. am daxasia Tebas iZlevian sxvadasxva grafi-

kuli niSnebiT ZiriTadi feris fonze.

Tanamedrove rukebze, agreTve, gamoisaxeba niadaguri 

safaris struqtura – misi Senebis garkveuli tipi, romelic 

ganisazRvreba masSi Semavali niada gebis SemadgenlobiT da 

raodenobrivi SefardebiT, aseve mis mier war mo q mnili sivr-

cobrivi kombinaciebis xasiaTiT. niadaguri safaris struqtu-

ra aisaxeba aramasStaburi niSnebiT da, agreTve, feradi figu-

ruli badiT.

niadaguri rukis legenda warmoadgens niadagebis CamonaT-

vals. legendaSi aRniSnaven jer zonalur (calkeuli sartyle-

bis), xolo Semdeg intra zo na lur (damlaSebuli, daWaobebuli) 

niadagebs.
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praqtikul mecadineobaze iswavleba saqarTvelos teri-

toriaze niadagebis meridianuli gavrceleba.

studentebi swavloben vertikaluri gavrcelebis nia da-

gur-landSaftur kanonzomierebas (cxr.1) dasavleT saqarT-

velos magaliTze. amasTan niadagebi mocemulia tipis, xolo 

landSaftebi – qvetipis doneze.

nax. 3. saqarTvelos teritoriis niadagur-geografiuli 

profili. E – aorTqleba, mm; P – naleqebi, mm; t0C – temperatura 

gradusebSi 1-wiTelmiwa; 2-yviTelmiwa; 3-yviTelmiwa-eweri; 

4-yviTel-yomrali;  5-yomrali; 6-mTa-mdelos; 7-Savi; 8-yavisferi; 

9-ruxi-yavisferi
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cxr. 1. dasavleT saqarTvelos vertikaluri zonalobis 

niadagur-landSafturi kanonzomierebani

sartyeli niadagi landSafti
datenianebis 

koeficienti

baris tyis Waobiani vakis da gorak-

bo r c vebis sub t-

ropikul-humi duri

1,5 – 2,0

Sereuli 

subtropi-

kuli tyis

wiTelmiwa,

yviTelmiwa, 

yviTelmiwa-

eweri

vakis da gorak-

bo rcvebis subt-

ropikul-humiduri 

da mTis zomierad 

Tbili humiduri

2,0 – 3,5

wablis tyis yviTel-

yomrali

mTis zomierad 

Tbili humiduri

2,0 – 2,5

wiflis tyis yomrali mTis zomierad civi 1,2 – 1,7

naZvnar-

soWnari tyis

yomrali mTis zomierad civi 1,3 – 1,7

subalpuri mTa-tye-

mdelos, 

mTa-mdelos

maRalmTis 

subalpuri tye-

buCqnar-mdelos

>2,0

alpuri mTa-mdelos maRalmTis alpuri 

tye-buCqnar-mdelos

>2,0

studentebi, pirvel rigSi, ecnobian ZiriTadi niadagis 

farTobs, areals, formirebis ekologiur Taviseburebas, 

xolo SemdgomSi maT Tvisebebs da elementarul niadagwar-

momqmnel procesebs. 

wiTelmiwis farTobi Seadgens qveynis 1,9% (130 400 ha); ga-

v rcelebulia teniani subtropikuli zonis samxreT-dasavleT 

nawilSi (aWara, guria), agre T ve samegrelosa da afxa zeTSi zRvis 

donidan 100-300 metramde. es niadagi ika vebs gorak-borc vian 

reliefs. niadagwarmomqmneli qanebi warmo d genilia fuZe amo-

naRvari qanebis (ZiriTadSi andezitebiT) da maTi deriva te bis 

gamofitvis wiTeli feris produqtebiT. gruntis wylis donis 

siRrme 8-10 m-s aRwevs. klimati – teniani subtropikulia. sa-
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Sualo wliuri tem pe  ratura udris 13,7-15,10C, yvelaze civi 

Tvis – ianvris temperatura 4,8-6,80C, xolo yvelaze Tbili Tvis 

– agvistos – 21,9-24,50C. savegetacio periodis xang r   Zlivoba 

rva Tvea. naleqebis wliuri raodenoba 1200-dan 2500 mm-mde. 

nale qe bis minimumi modis gazafxulze, datenianebis koefici-

enti >2,0, aqtiur tempe raturaTa jami 3500-47000C. bunebrivi 

mcenareuloba warmodgenilia Sereuli subtropikuli tyiT, 

romelSic gvxvdeba wabli, hartvisis muxa, wifela, rcxila da 

sxv. es tye xasiaTdeba maradmwvane qvetyiT. amJamad am tyis 

didi nawili gaCexilia, gaSenebulia subtropikuli kulture-

bi da Cais planta ciebi.

yviTelmiwis farTobi Seadgens 4,5% (317 600 ha). gavr-

celebulia tenian subtropikul zonaSi – imereTSi, samegre-

losa da afxazeTSi, agreTve guriasa da samegreloSi zRvis 

donidan 100-200 m-dan 400-500 m-mde. yviTelmiwebi for mir deba 

teniani subtropikuli klimatis pirobebSi, saSu alo wliuri 

tempera tura Seadgens 13,7-15,10C, yvelaze civi Tvis – ianvris –                      

3,3-6,80C, yvelaze Tbili Tvis – agvistos – 19,3-24,50C. savegeta-

cio periodi grZeldeba rva Tves. naleqebis wliuri raod enoba 

didia (1100-dan 2500 mm-mde), magram maTi gana wileba Tveebis 

mixed viT araTanabaria. naleqebis maqsimumi aRiniSneba apri  lSi, 

maissa da ivnisSi. haeris fardobiTi tenianoba sakmaod maRalia 

(80%-mde). yviTelmiwebi gavrce le bulia Zvel zRviur terase-

bze, danawevrebul da maTTan mimdebare mTiswi ne bze. niadag-

warmomqmneli qanebi warmodgenilia mJave da saSualod myari 

qane bis (pirvel rigSi fiqlebis) gamofitvis produqtebiT. 

terasebze es niadagebi, Cveulebriv, viTardeba fxvier, Tixian 

qanebze. niadag war momqmneli qanebi xasiaTdeba cudi fizikuri 

TvisebebiT, rac xels uwyobs maT Camorecxvasa da damewyere-

bas. saerTod yviTelmiwebis areali, rogorc wiTelmiwebis, 

ganisaz R v reba qanebis gavrcelebiT. bunebrivi mcenareuloba 

warmodgenilia Sereuli subtropikuli tyiT (muxa, Zelqva, 

wabli, lafani, wifela, cacxvi, neker Cxali da sxv.). amJamad 

teritoriis umetes nawilze bunebrivi mcenareuloba ganad-
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gurebulia da Secvlilia sasoflo-sameurneo mindvrebis da 

plantaci e bis kulturuli mcenareulobiT.

Waobiani niadagi, ZiriTadad, kolxeTis dablobis dasav-

leT nawilSi gvxvdeba (220 000 ha). dablobs samkuTxedis for-

ma aqvs, romlis wverebi emT x veva qobuleTis, oCamCirisa da 

samtrediis midamoebs. Waobiani niadagebi fragmentulad gvx-

vdeba aseve aRmosavleT da samxreT saqarT ve lo Si. 

Waobiani niadagebi aerTianebs lamian-Waobis (130 400 ha, 

qveynis teri to riis 1,9%) da organuli (torfian) Waobis (70 

600 ha, 1 %-mde) niadagebs. kolxeTis dablo bis klimati Tbili, 

teniani da rbilia. saSualo wliuri temperatura Sead ge ns 13,7-

14,40C. yvelaze civi Tvis, ianvris, temperaturaa 3,6-4,60C, xolo 

yvelaze Tbi li Tvis – agvistos – 22,4-23,20C. savegetacio peri-

odis xangrZlivoba rva Tvea. uyi nvo periodis xangrZlivoba 

– xuTi-eqvsi Tve. naleqebis saSualo wliuri rao de noba Sead-

gens 1157-1757 mm. naleqebis minimumi modis gazafxulze, maqsi-

mumi – Semo dgomasa da zamTarSi. saSualo wliuri SefardebiTi 

tenianoba 71-82%-s aRwe vs. kolxeTis dablobi ekuTvnis del-

tur-akumulaciur tips. mdinareTa Soris centralur nawils 

aqvs talveguri forma, radganac mdinareTa napi rebi SemaRle-

bulia. saerTod, dablobi amovse bulia masaliT, romlis Se-

madgenlobaSi monawileobs kavkasio nisa da samxreT kavkasiis 

samxreT mTianeTis amgebi qanebis daSlis produq tebi. nafenebi 

umetesad karbonatulia zeda fenebSi Tixis siWarbiT. mcena-

reu lobis gabatonebuli tipia – baris tye, xolo Tanxlebi 

– wylovan-Waobiani da pla mo rfiluri mcenareuloba. baris 

tye warmodgenilia TxmeliT. minaret vis saxiT gvxvdeba imere-

Tis muxa, ifani, rcxila, lafani da sxv. WaobebSi Cveu lebrivia 

Wili, isli da sxv.

yviTelmiwa-eweri niadagis saerTo farTobi Seadgens 137 

600 ha (2%). es niadagebi farTod aris gavrcelebuli dasav-

leT saqarTvelos tenian subt ro pikul zonaSi zRvis donidan 

30-dan 200 m-mde, ZiriTadad, kolxeTis dablobis Crdilo-aR-

mosavleTi raionebis mcired SemaRlebul periferiul nawi-

lSi zRviur mdinareTa Zvel terasebze – samegrelosa da af-
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xa zeTSi. fragmen tulad es niadagebi gavrcelebulia imereT-

sa da guriaSi. yviTel miwa-eweri niadag ebi esazRvreba, erTi          

mxvriv, yviTelmiwebs da kordian-karbonatul niadagebs da, 

meore    mxv r iv, yviTelmiwa-ewerlebian da Waobian niadagebs.

klimati – teniani, subtropikulia. zamTari Tbilia (ianvr-

is saSualo temperaturaa 4,4-dan 6,80C-mde); zafxuli cxelia 

(ivlisis saSualo temperaturaa 22,5-dan 24,5 0C-mde). saSualo 

wliuri temperatura meryeobs 14-190C farglebSi. aqtiur tem-

peraturaTa jami – 4000-dan 4500 0C-mdea. savegetacio peri-

odis xang r Z livoba rva Tvea. uyinvo periodis xangrZlivoba 

Seadgens 250-290 dRes. 12-15 weliwadSi erTxel aRiniSneba 

temperaturis mkveTri daqveiTeba. am dros zogi erTi siTbos 

moyvaruli subtropikuli mcenare iRupeba. nalaqebis rao de-

noba sakmaod maRalia – 1500 mm-mde. xSiria naleqebis mosvla 

Tavsxmebis saxiT. zogjer dRe-RameSi naleqebis 100-150 mm 

modis. naleqebis mosvlis aseTi xasi aTi xSirad aris Zlierad 

ganviTarebuli eroziuli procesebis mizezi. uxvi naleqebi 

xSirad icvleba gvalviani periodiT. yvelaze gvalviania maisi. 

zafxulsa da Semodgomaze fardobiTi tenianoba aRwevs 90%-s, 

xolo minimalur sidideebs (67-70%) – gazafxulsa da Semodgo-

maze.

yviTelmiwa-ewerebi formirdeba, ZiriTadad, Zvel zRviur 

terasebze. maT aqvT saerTo daxriloba periferiuli nawili-

dan Savi zRvis mimarTulebiT. terasebze ufro maRali hif-

sometruli zoli SedarebiT danawevrebuli da drenirebulia; 

terasebis dabali nawili ki xasiaTdeba naklebi wyalwretiT. 

niadagwarmomqmneli qanebi fxvieri da, rogorc wesi, orwevri-

ania (hete ro genuria). magaliTad, kolxeTis Crdilo-dasavleT 

nawilSi gavrcelebuli dabali terasebi warmodgenilia Tix-

nari nafenebiT, romlebic faraven qvamrg va lebs, xolo zogan 

Tixa nafenebs. kolxeTis centraluri da CrdiloeT-dasa v -

leTis mTiswinebi warmodgenilia maRali terasebiT. aq vxvdeb-

iT Wrel mesa meul Tixebs, zebrisebr Tixebs, qvamrgvalebis 

gamofitvis qerqs. mdina re e bis Zvel terasebze gavrcelebu-
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lia mZime Tixebi, romlebic garkveul siR rmeze icvleba ufro 

msubuqi nafenebiT.

warsulSi, am zonaSi, gavrcelebuli iyo kolxeTis tipis 

tye, romelic iyo polidominaturi. aq mraval merqnian xe-

sTan erTad (muxa, Zelqva, wabli, xurma, rcxila, ifani, lafani 

da sxv.) Cveulebrivi iyo mxviara buCqebi (ekal RiWi, katabar-

da, Rvedkeci) da maradmwane qvetye (bza, wyavi, deka). amJamad 

buneb rivi mcenareuloba darRveulia gaCexvis da intensiuri 

Zove bis Sedegad. yofili tyis masivebis farTobebi aTvise-

bulia sasoflo-sameu r neo kulturebis qveS: Cai, citrusebi, 

Tambaqo, simindi. kolxeTis tye Semor Cenilia fragmentuli 

nakveTebis saxiT.

yviTelmiwa-ewerlebiani niadagis saerTo farTobi Sead-

gens qveynis mTeli teritoriis 0,7% (14 200 ha). 

yviTelmiwa-ewerlebiani niadagi gavrcelebulia igive 

are  alSi, rogor Sic yviTelmiwa-eweri niadagi, magram ikavebs 

reliefis ufro Cadablebul adgilebs.

yviTel-yomrali niadagis saerTo farTobi Seadgens 1,5% 

(106 000 ha-s). yviTel-yomrali niadagi gavrcelebulia dasav-

leT saqarTveloSi subtro pi kuli sartylis yviTelmiwa, wi-

Telmiwa da yomral niadagebs Soris zRvis doni dan 400-500 

m-dan 800-1000 m-mde. is esazRvreba, erTi mxvriv, wiTel miwebs, 

yviTelmiwebs, ewerebs da, meore mxvriv, yomralebs.

klimati subtropikul-humiduria. zamTari Tbilia (ianvr-

is saSualo tempe ratura 0,7-dan 3,20C-mde). zafxuli – Tbilia, 

cxeli ar aris (ivlisis saSu alo temperatura aris 18,8-dan 

21,80C-mde). savegetacio periodis xangrZ li voba eqvsi-Svidi 

Tvea. naleqebis saSualo wliuri raodenoba sakmaod didia 

– 1035-dan 2108 mm-mdea. Tbil periodze modis naleqebis nax-

evarze meti. aqtiur temperaturaTa jami meryeobs 3500-dan 

45000C-mde. datenianebis koeficienti xSirad 2-ze metia. 

reliefi eroziul-denudaciuri tipisaa. dedaqanebi war-

modgenilia Sua iurul porfirituli wylebis da amonaRvari 

neofuziebis (andeziti, andezit-bazalti) Zveli, denudaci-

uri qerqiT da misi derivatebiT.
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ZiriTadi mcenareuloba warmodgenilia wablis tyiT, ro-

melSic mina re vis saxiT gvxvdeba kavkasiuri rcxila, hartvisis 

muxa, aRmosavleTis neker C xali da sxv. am tyis gansxvavebuli 

niSania maradmwvane qvetyis (wyavi, kavka si uri deka, kavkasiuri 

mocvi da sxv.) farTo gavrceleba.

yomrali niadagi sakmaod gavrcelebuli niadagia. misi 

sa erTo far Tobi Seadgens 1 328 000 ha (mTeli teritoriis 

18,1%).

yomrali niadagi gavrcelebulia rogorc aRmosavleT da 

dasavleT, ise samxreT saqarTvelos did nawilze. dasavleT 

saqarTveloSi is moqce ulia zRvis donidan 800 (900) – 1800 

(2000) m-is, xolo aRmosavleT saqarT ve loSi 900 (1000) – 1900 

(2000) m-is simaRlis farglebSi.

dasavleT saqarTveloSi yomrali niadagi esazRvreba yvi-

Tel-yomral da mTa-tye-mdelos, aRmosavleT saqarTveloSi 

– yavisferebs da mTa-tye-mde los, samxreT saqarTveloSi ki – 

Savmiwebs da mTa-tye-mdelos.

yomrali niadagi viTardeba Tbili da zomierad teniani 

klimatis piro  bebSi. ivlisis temperatura 16,8-21,80C, ianvris 

– 2,1-dan -7,60C-mde. savage ta cio periodis xangrZlivoba sami-

dan Svid Tvemdea. naleqebis wliuri rao denoba meryeobs 527-

dan 1737 mm-mde. naleqebis minimumi aRiniSneba zamT ris TveebSi, 

xolo maqsimumi – mais-ivnisSi. naleqebis udidesi nawili wvimis 

saxiT modis. rogorc wesi, mTeli wlis ganmavlobaSi mosuli 

atmosferuli nale qe bis raodenoba aRemateba aorTqlebas 

(datenianebis koeficienti 1-ze metia), rac apirobebs niadagis 

Camrecx wylis reJims. niadagi ar iyineba an iyineba xanmokle 

droiT, rac apirobebs gamofitvis da meoradi mineral war-

moqmnis sakmao intensivobas. 

yomrali niadagis zonaSi denudaciis movlenebi aRiniSne-

ba rogorc vertikaluri, ise horizontaluri mimarTulebiT. 

reliefis formireba, Ziri Ta dad, gamowveulia wylovani denu-

daciis movlenebiT. yomrali niadagi, Ziri Tadad, ganviTare-

bulia ferdobebze, rac apirobebs Tavisufal Sidania dagur 

drenaJs.
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dasavleT saqarTvelos geologiur SenebaSi wamyvani ro-

li ekuTvnis mesameul da mesameulSemdgom qviSnarebsa da 

Tixafiqlebs, mergelebs, konglo me ratebs da sxv. amis garda, 

gvxvdeba granitebi da gneisebi. aRmosav leT saqar T  velos 

mTa-tyis zonis farglebSi dedaqanebi, ZiriTadad, warmod ge-

nilia iuruli qviSnarebiT, TixafiqlebiT da kirqva-Tixiani 

fiqlebiT. vulka nuri warmonaqmnebi farTodaa gavrcelebuli 

samxreT saqarTvelos terito riaze.

yomrali niadagi viTardeba wiflnarebis, muqwiwvianebis, 

fiWvnarebis, muxnarebis da sxv. tyis qveS.

yomral-Savi niadagis farTobi SezRudulia. is formird-

eba ande zit-bazaltebze, mcire kavkasionze tyis sartyelSi 

zRvis donidan 1100-dan 1600 metrame. es niadagi uSualod emi-

jneba yomral niadags.

yomral-Savi niadagi formirdeba teniani klimatis (grili 

zafxuliT da civi zamTriT) pirobebSi. yvelaze Tbili Tvis 

– ivlisis temperatura 18,60C aRwevs, xolo yvelaze civis – 

ianvris – Seadgens -2,20C. saSualo wliuri tempe ratura 8,00C. 
aqtiur temperaturaTa jami udris 2200-25000C. savegetacio 

perio dis xangrZlivoba xuTi Tvea, naleqebis saSualo wliuri 

raodenoba aRwevs 700 mm. naleqebis maqsimaluri raodenoba 

modis maissa da ivnisSi.

reliefi wynaria, ZiriTadSi samxreTisaken daxrili gavake-

buli ubnebia.

niadagwarmomqmneli qanebi warmodgenilia andezito-ba-

zaltebiT.

mcenareuloba warmodgenilia aRmosavleTis muxis mux-

nariT. es tye game C xerebulia da masSi sakmaod Zlierad aris 

gavrcelebuli balaxovani safari. muxnaris garda gvxvdeba wi-

flnari da rcxilnari.

kordian-karbonatuli niadagis farTobi Seadgens 4,5% 

(317 200 ha). gavr ce lebulia mTa-tyis sartylis garda, tenian 

da mSral subtropikul zonaSi da maRalmTianeTSi. misi Ziri-

Tadi areali ganlagebulia mTavari kavka si onis samxreT fer-

dobebze afxazeTsa da samegreloSi.
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klimati zomierad Tbilia. yvelaze civi Tvis temperatura 

-1, -40C. yve laze Tbilis – 18-200C. aqtiur temperaturaTa jami 

– 2000-35000C. naleqebis rao denoba 1400-1600 mm aRwevs.

kordian-karbonatuli niadagis arealSi reliefi eroz-

iuli tipisaa da warmodgenilia denudaciuri, denudaciur-

akumulaciuri da denudaciur-mewye ruli formebiT. gvxvde-

ba reliefis ori ZiriTadi tipi: glacialuri da myin va ruli. 

glacialuri reliefi damuSavebulia Zveli myinvarebiT. es 

tipi uwyveti zoliT gadis dasavleT saqarTvelos maRalmTia-

neTSi. karstuli reli   efi farTodaa gavrcelebuli dasavleT 

saqarTvelos Sua sartyelSi.

niadagwarmomqmneli qanebi warmodgenilia karbonatuli 

qanebiT (kirq vebi, mergelebi, dolomitebi da a.S.). kirqviani 

mTebi, romlebic warmod ge nilia carcis da iuris kirqvebis 

mZlavri fenebiT, uwyveti zoliTaa gaWimuli md. fsoudan lix-

is (suramis) qedamde. sxvadasxva klimatur pirobebSi karbo-

na tuli qanebis gamofitvis produqtebi an inarCuneben saw-

yiss Semadgenlobas an swrafad kargaven karbonatebs. bevria 

damokidebuli karbonatuli qanebis Tvi se  bebze – simkvriveze, 

forianobaze, qanis `siwmindeze~ (petrografiuli mina revebis 

arsebobaze).

mcenareuloba warmodgenlia muxnar-rcxilnari tyiT bal-

axebis farTo monawileobiT. aTvisebuli farTobebi gamoyene-

bulia venaxis, xexilis, maT Soris, subtropikuli xexilis, 

dafnisa da sxva mravawlianebisTvis.

yavisferi niadagis saerTo farTobi Seadgens 4,8% (311 

600 ha), es nia da gi gavrcelebulia aRmosavleT saqarTvelos 

subtropikuli tye-stepis zonaSi, ZiriTadad, zRvis donidan 

500 (700) – 900 (1300) m farglebSi. maTi qveda sazR vari emijneba 

mdelos-yavisfer, rux-yavisfer da Sav, xolo zeda – yom ral 

niadags. klimati Tbili, TiTqmis uTovlo zamTriT da cxeli, 

mSrali zafxuliT. ivlisis saSualo temperaturaa +20,0-23-

,50C, ianvris 2,6-dan 0,60C; saSualo wli uri temperatura 9,3-

12,50C. savegetacio periodis xangrZlivoba Svid Tvemdea. 
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naleqebis wliuri raodenoba meryeobs 300-dan 600 mm-mde. 

aRiniSneba naleqebis ori maqsimumi – gazafxulis dasasruls 

da Semodgomis dasawyisSi. civ peri o dSi naleqebis raodenoba 

minimaluria. datenianebis koefi cienti – 0,5-0,8 udris. niada-

gis tenis reJimis tipi impermacidulia, radganac aorTqleba 

aWarbebs mosuli naleqebis raodenobas. reliefis udidesi 

nawilis formireba, ZiriTadad, dakavSirebulia ero ziul pro-

cesebTan. zogierT adgilas reliefi warmodgenilia mewyruli 

for mebiT. bevr adgilas ferdobebs hkveTs mravalricxovani 

sakmaod didi siganis xevebi. regionis CrdiloerT-dasavleT 

nawilis geologiur agebulebaSi, Ziri Tadad, monawi le obs 

paleogenur-qviSa-Tixovani da vulkanogenuri for ma ci ebi, 

xolo neoge nidan – konglomeratebi, qviSaqvebi da kirqvebi. 

damreci fer do bebi da Sle i febi ki aluvionebiT aris warmod-

genili. aRmosavleTi da Crdi  loeT-aRmosav leTi nawili age-

bulia neogenuri wyebiT – qviSaqvebiT, konglo meratebiT da, 

agreTve, kirqvebiT (mergelebi) da terigenuli (gali osebuli) 

danaleqebiT. regionis samxreTi da samxreT-dasavleTi nawilis 

geologiur agebulebaSi monawileobs neogenuri vulkanoge-

nuri qanebi – porfi rituli tufebi, tufobreqCiebi, lavuri 

Rvarebi, zedacarculi kirqvebi da Tixebi. regionis klimatis 

Tavisebureba, qanebis orvalentiani kationebiT simdi d ris 

gamo, xels uwyobs karbonatebiT mdidari gamofitvis qerqis 

warmo qmnas. buneb rivi mcenareuloba warmodgenilia ariduli 

meCxerebiT da muxna rebiT. regi onis didi nawili aTvisebulia 

da arsebuli landSafebi TiTqmis mTli anad anTropogenuli 

xasiaTisaa. 

mdelos-yavisferi niadagis saerTo farTobi Seadgens 

1,9% (130 400 ha). is gavrcelebulia subtropikuli tye-stepis 

zonaSi da formirdeba yavis feri niadagis arealSi depresiul 

nawilebSi gadidebuli gruntis, zeda pi ruli da Sereuli date-

nianebis pirobebSi. es niadagi gvxvdeba qvemo da zemo qarTlSi, 

kaxeTSi (md. alaznis marjvena napiri) da mesxeTSi. klimati 

zomi e rad Tbilia. saSualo wliuri temperatura Seadgens 9,9-

10,60C; yvelaze civi Tvis temperatura -160C-mde ecema, xolo 
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yvelaze Tbilis 21,80C aRwevs. temperaturis absoluturi min-

imumebi mniSvne lo vania -290C (muxrani). savegetacio periodis 

xangrZlivoba eqvsi-Svidi Tvea. aqtiur tempe ra turaTa jami 

Seadgens 2800-38000C. naleqebis raodenoba 464-512 mm farg-

le bSi meryeobs. datenianebis koeficienti 0,54-0,95 Seadgens. 

niadagwa rmomqmneli qanebi warmodgenilia mZime granulom-

etruli Sed ge nilobis aluviuri da delu viur-proluviuri 

naleqebiT, romelTa simZlavre zogjer 100 m aRwevs. zeda Sre 

warmoadgens Tixnars, romelSic gvxvdeba qvamrgvalebi. bune-

brivi mcena reuloba warmodgenilia Walis tyiT (muxnari). am-

Jamad teritoriis didi nawili aTvisebulia saxnavebis, baRe-

bis da venaxebis qveS. niadagebi ZiriTadSi irwyveba.

ruxi-yavisferi niadagis saerTo farTobi Seadgens 5,8% 

(402 000 ha). es niadagi gavrcelebulia samxreT saqarTvelos 

samxreT-aRmosavleT nawilSi. is esazRvreba yavisfer, mde-

los-yavisfer, Sav, mdelos-rux-yavisfer niada gebs. klimati 

zomierad mSrali subtropikulia. yvelaze civi Tvis tempera-

turaa 0, -10, yvelaze Tbilis +24-250C, saSualo wliuri – 12-

130C. save ge tacio periodis xangrZlivoba 7 Tves (220 dRes) 

aRemateba. aqtiur tempera tu raTa jami 4000-45000C. atmosfer-

uli naleqebis saSualo wliuri raodenoba 300-500 mm. naleqe-

bis maqsimumi modis gazafxulsa da Semodgomaze (80%). Tovlis 

safari aramyaria. Tovlian dReTa ricxvi 20-40 Soris meryeo-

bs. saSualo wliuri date nianebis koeficienti udris 0,4-0,6. 

reliefi warmodgenilia vake ebiT, mTis wi nebiT da dabalm-

TianeTiT. niadagwarmomqmneli qanebi warmod ge nilia sxva da-

sxva granulometruli, mineralogiuri da qimiuri Semadgen-

lobis proluviuri, aluviuri, aluviur-deluviuri genezisis 

naleqebiT. zogjer es naleqebi damla Sebulia. mcenareuloba 

mSral-stepuria. teritoriis didi nawili aTvi se bulia saso-

flo-sameurneo kulturebis saxnav-saTes farTobebad. teri-

toriis mniSvne lovani nawili ukavia zamTris saZovrebs.

mdelos-ruxi-yavisferi niadagis saerTo farTobi Sead-

gens 3,3% (228 800 ha). is formirdeba mdelos-yavisfer niad-

agebs Soris gadidebuli date ni anebis pirobebSi. klimati 
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zomierad mSrali subtropikulia da msgavsia ruxi-yavisferi 

niadagebis arealisa. reliefi warmodgenilia vakeebiT, xSirad 

uar yo fiTi elementebiT. niadagwarmomqmneli qanebi warmod-

genilia sxvadasxva granu lometruli, mineralogiuri da qimi-

uri Sedgenilobos proluviuri, alu  vi uri, aluviur-deluvi-

uri genezisis naleqebiT. zogjer es naleqebi dam la Sebulia. 

mcenareuloba mSral stepuria. mdelos niadagwarmoqmnis pro-

ce sSi mniSvnelovan rols TamaSobs anTropogenuri faqtori 

(irigaciis gavlena).

Savi niadagis saerTo farTobi Seadgens 3,9%-s (266 800 

ha). es nia da gi gavrcelebulia mTaTa Soris beltis-baris zo-

naSi – gare da Siga kaxe Tis, qvemo da, nawilobriv, Sua qarTlis 

raionebSi. klimati – mSrali subt ro pi kuli – Tbili, TiTqmis 

uTovlo zamTriT da cxeli, mSrali zafxuliT. yve laze Tbili 

Tvis (ivnisis) temperatura 22,0-23,90C, yvelaze civis (ianvris) 

-0,3, -3,80C. saSualo wliuri temperatura 10-11,90C. aqtiur 

temperaturaTa jami 40000C aRwevs. savegetacio periodis 

xangrZlivoba eqvsi-Svidi Tvea. naleqebis wli uri raodenoba 

meryeobs 400-600 mm farglebSi. naleqebis minimumi aRini S neba 

zamTris TveebSi, xolo maqsimumi – maiss-ivnisSi. naleqebi, 

Cveulebriv, wvimis saxiT modis. mTeli wlis ganmavlobaSi aor-

Tqleba aRemateba mosuli atmos fe ruli naleqebis raodenobas 

(datenianebis koeficienti meryeobs 0,3-0,9 farg le bSi). haeris 

saSualo wliuri fardobiTi tenianoba aRwevs 64-70%-s. aRsa-

niS navia, rom mTeli wlis manZilze niadagis temperatura 00C 
qvemoT ar ecema, da, amgvarad, niadagis biogenuroba sakmaod 

maRalia da niadag war mom qm neli proce sebi sxvadasxva aqtio-

biT mimdinareobs mTeli wlis manZilze. aRmosavleT saqarT-

velos mTaTaSorisi dablobis zona, sadac gavrce le bu lia Savi 

niada gebi, warmoqmnilia Sereuli (denudaciur-akumulaciuri) 

da, saku T rad, akumu la ciur-genetikuri geomorfologiuri 

tipebiT. reliefis akumu   la ciuri tipi warmodgenilia ori 

formiT: amoqvabulis da aluviuri vakeebis. geologiur age-

bulebaSi farTo monawileobas iRebs sarmatuli da agCagil-

afSeronuli naleqebi. Savi niadagebi gavrcelebulia mSral 
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subtro pi kul stepebSi, rom le bic iyofa or jgufad – pirve-

ladi da meoradi war mo So bis. stepis mcena re ulobaSi gamoi-

yofa Semdegi dajgufeba: jagekliani, uro iani, vaciwveriani da 

nairbalaxovani mdelosi.

Savmiwis saerTo farTobi Seadgens 1,4% (99 200 ha). es nia-

dagi gavr ce lebulia samxreT mTianeTSi zRvis donidan 1200-

1900 m Soris. Savmiwis sart yeli xasiaTdeba civi haviT. saSu-

alo wliuri temperatura udris 5,90C. yve laze civi Tvis – 

ian vris  – temperatura -7,50C, xolo Tbilis – ivlisis –16,80C. 
zamTarSi temperatura xSirad -20, -250C ecema. yinvian dReTa 

ricxvi weliwadSi 240 aRwevs. savegetacio periodis xangr-

Zlivoba 5 Tves udris. naleqebis rao de noba 545-746 mm-ia. maTi 

maqsimumi mais-ivnisSi modis, xolo minimumi – zamTarSi. haeris 

saSualo wliuri SefardebiTi tenianoba 70%-s udris. Savmi we-

bis zoli geomorfologiurad iyofa: denudaciur (vulkanuri 

plato-penepleni da deluviur-proluviuri) amfiTiatrisebr 

(vake) da akumu la ciur (mTis tafobi-depresiuli vake) tipebad. 

samxreT mTianeTis Savmiwebis umetesi nawili ganviTarebulia 

vulkanur platoze, romelic atarebs mTiani vakis xasiaTs. 

centraluri nawili ukavia vulkanuri konusebis or meridi-

anul sistemas – keCuTisa da amulsamsaris qedebs. axalqalaq-

walkis regionis vakeebi agebulia andezitebis, andezito-ba-

zal tebisa da bazalturi qanebisgan. gamozidvis konusi war-

modgenelia andezito-dacitebiT. gamyinvarebis periodSi 

samxreT mTianeTma ganicada gamyinvareba, razedac miuTiTebs 

aq gavrcelebuli more nuli nafenebi. mcenareuloba, ZiriTa-

dad, mdelo-stepis tipisaa da aerTianebs Semdeg dajgufebebs: 

uroiani, vaciwveriani, marcvlovan-nairbalaxovani da islian-

Waliani.

mTa-tye-mdelos niadagis gavrcelebis saerTo farTobi 

Seadgens 492 000 ha, rac mTeli teritoriis 7,2%-s udris. es 

niadagi gavrcelebulia subal pur zonaSi zRvis donidan 1800 

(2000) metridan 2000 (2200) metramde. mTa-tye-mdelos niadagi 

esazRvreba mTa-mdelos da yomral niadagebs. mTa-tye-mde-

los niadagi formirdeba subalpur zonaSi. klimati civia, 
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xanmokle grili zafxuliT da mkacri xangrZlivi zamTriT. sa-

Sualo wliuri temperatura udris 3,2-4,10C. yvelaze civi Tvis 

temperatura meryeobs -4,1-dan-7,00C, xolo yvelaze Tbili 

Tvis – 12,9-dan 13,70C-mde. zamTari civia, xangrZlivi Tovlis 

safariT (190 dRemde). absoluturi minimaluri temperatura 

ecema -260C. save ge ta cio periodis xangrZlivoba sami-oTxi 

Tvea. naleqebis wliuri raodenoba meryeobs 600-1675 mm Soris. 

naleqebis maqsimumi gazafxulsa da zafxulSi modis. haeris 

saSualo wliuri fardobiTi tenianoba 70-79%-s aRwevs, xolo 

date nianebis koeficienti – 6-7. subalpuri tyis arealSi gaba-

tonebulia maRa l mTianeTis eroziul-denudaciuri reliefi 

myinvaruli genezisis for me bis siWarbiT. zogan gavrcele-

bulia meoTxeuli efezuri vulkanizmiT Seqmnili reli efis 

formebi. dedaqanebi warmodgenilia kristaluri an kvar cian-

qar si ani fiqlebiT, kvarciani dioritebiT, kirqvebiT (dasav-

leTi saqar T velo), Tixa-fiq lebiT, qvaqviSebiT, kirqvebiT, 

morenuli nafenebiT (aRmo sav leTi saqar T velo), andezitebiT, 

porfiritebiT, traqitebiT da, agreTve, sieni te biT da intru-

ziul-amonaRvari qanebiT (samxreT saqarTvelo). mcenareulo-

ba warmod gen ilia subalpuri tyiT (wiflnari, nekerCxlnari, 

muxnari, fiWvnari, zogjer naZvnari da soWnari, agreTve deki-

anebi, ielianebi, Rvianebi) da subalpuri mdeloebiT.

mTa-mdelos niadagi saqarTveloSi absoluturad gaba-

tonebuli niada gia. maTi saerTo farTobi Seadgens 1 758 100 

ha, rac mTeli teritoriis 25,1% udris. niadagi gavrcelebu-

lia maRalmTianeTSi (subalpuri da alpuri zona) zRvis doni-

dan 1800 (2000)-dan 3200 (3500) metramde. mTa-mdelos niadagi 

esazR v reba nivaluri sartylis primitiul, subal puri da 

alpuri zonis mTa-mdelos, mTa-mdelos Savmiwisebr da sub-

alpuri sartylis mTa-tye-mdelos nia da gebs. klimati mkacria 

– gaWimuli zamTriT da grili zafxuliT. ianvris saSu  alo tem-

peratura meryeobs -120C-dan -5,20C; ivlisis – 7,3-dan 14,40C-mde. 

wlis ganma vlobaSi haeris saSualo Tviuri temperatura Zlier 

meryeobs. nale qebis wliuri raodenoba 718-dan 1503 mm-mdea. 

naleqebis maqsimumi modis maisSi. haeris wliuri atmosferuli 
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tenianoba aRwevs 68-81%-s, datenianebis koefi ci enti Seadgens 

6-7, Tumca zafxulobiT ecema 1,1-mde. Tovlis safari 5-7 Tvea. 

aqtiur temperaturaTa jami meryeobs 600-dan 15000C-mde. civi 

klimati xels uwyobs qanebis intensiur fizikur gamofitvas 

da amis Sedegad xdeba niadagis zedapirze didi raodenobiT 

qanebis namtvrevebis dagroveba. maRal mTianeTSi gamoiyofa 

relirfis Semdegi formebi: 1) Zveli peneplen-moswo re buli 

(`moswo re buli~) zurgebi; 2) glacialuri reliefi – karebi, 

cirkebi, tera  suli baq ne bi; 3) vulkanuri reliefi – plato 

(samxreT mTianeTi) da 4) eroziuli reli    efi. geo logiuri Sen-

eba metad rTulia. dasavleT saqarT ve loSi gavrce le bulia 

kris taluri fiqlebi, kvarcian-qarsiani fiqlebi da kvarciani 

dio ri tebi. gvxvdeba, agreTve, kirqvebi. farTo gavrceleba aqvs 

mJave kristalur qaneb sac, gra ni tens da gneisebs. aRmosavleT 

saqarTveloSi geologiur agebu lebaSi mTa var monawileobas 

iRebs Tixa-fiqlebi, qva-qviSebi, kirqvebi. amis garda, gvxv-

deba morenuli nafenebi. samxreT saqarTveloSi mTa-mdelos 

zonaSi, ZiriTadad, mona wi leobs andezitebi, porfiritebi, 

traqitebi d, agreTve, sieni tebi da intru zi uli amonaRvari 

qanebi. maRalmTianeTis mcenare uloba xasi a Tdeba mkveTrad 

gamoxatuli zonalobiT. subalpuri mcenareuloba aerTianebs 

rogorc mdelos da mdelo-stepis mcenareulobis tipebs, ise 

subalpur tyes. alpur sartyelSi Warbobs mcenareulobis ori 

tipi – alpuri xaliCebi da mkvrivkordiani mde lo ebi. nivalur 

sartyelSi gvxvdeba umaRlesi mcenare u lobis umniSvnelo 

rao denoba, romelic saxldeba qvebs Soris dacul adgilebSi.

mTa-mdelos Savmiwisebr niadags 109 600 ha ukavia, rac 

mTeli farTo bis 1,6%-s Seadgens. is viTardeba maRalmTiane-

Tis zonaSi alpuri da subalpuri gastepebuli mdeloebisa da 

gamdeloebuli stepebis qveS. es niada gi esazRvreba nivaluri 

sartylis primitiul, subalpuri da alpuri sartylis mTa-

mdelos da subalpuri sartylis mTa-tye-mdelos niadagebs. 

kli mati civia, mokle, grili zafxuliT da xangrZlivi, mkac-

ri zamTriT. yvelaze civi Tvis temperatura -7,80C, xolo yve-

laze Tbilis – 13,60C. saSualo wliuri temperatura – 3,20C. 
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savegetacio peri odis xangrZli voba 4 Tvea. uyinvo periodi 

erT-or Tves grZeldeba. naleqebis maqsimaluri raodenoba 

april-ivnisSia. haeris saSualo wliuri fardobiTi teniano-

ba udris 78%-s. datenianebis koeficienti – 1-3. mdeloebis 

mcenareulobaSi Warbobs wivana da isli. sxva saxeobidan aR-

saniSnavia Wreli Svriela, samyura, kewe wura. wivaniani mde-

loebi gvxvdeba sxvadasxva pirobebSi, mSralidan tenia na mde, 

cicabo qviani ferdobebidan gavakebul wyalgamyof sivrcee-

bamde, rac aixsneba saxeobis plastikurobiT.

damlaSebuli niadagis saerTo farTobi Seadgens 112 600 

ha (mTeli teritoriis 1,6%). es niadagi farTod aris gavrcele-

buli aRmosavleT saqarTvelos baris zonaSi – kaxeTSi, qvemo 

qarTlSi da fragmentulad – Sua qarTlSi. klimati mSrali 

subtropikuli – cxeli zafxuliT da Tbili, TiTqmis uTovlo, 

zamTriT. haeris saSualo wliuri temperatura 12,1-12,50C. aq-

tiur temperaturaTa jami Seadgens 4000-4500 0C. savegetacio 

periodis xangr Z livoba 7 Tvea. naleqebis wliuri raodenoba 

Seadgens 380-600 mm. naleqebis mini mumi zamTarSia, xolo maqsi-

mumi – maissa da ivnisSi da aqvs Tavsxmis xasi aTi. dateniane-

bis koeficienti 0,33-0,50. reliefi warmodgenilia mTaTa So-

ris dep resiebiT, aluviuri vakeebis da daxSuli tbebisa da 

natbeu rebis ele men te biT. biciani niadagebi, ZiriTadad, gan-

viTarebulia depre siuli axalga zrda reli efis elementebze, 

xolo bicobiani – SedarebiT Zveli SemaRle buli reli efis 

pirobebSi. reliefis ganviTarebis Sesabamisad akumulaciur 

zonaSi gru ntis wylis dgomis done maRalia, rac arsebiT gav-

lenas axdens nia dag war moqmnis xasiaTze. niadagwarmomqmneli 

qanebi warmodgenilia zemo pliocenis naleqebiT, aluviur 

da proluviur-deluciur da damlaSebuli nafenebiT da dam-

laSebuli TixebiT. mcenareuloba, ZiriTadSi, warmodgenilia 

veZianebiT da, agreTve, avSnianebis, avSian-yarRaniani da uro-

avSniani for ma ci ebiT.

aluviuri niadagis saerTo farTobi Seadgens 351 400 ha 

(5,0%). is formirdeba qveynis mTel teritoriaze sxvadasxva 

bunebriv zonaSi. aluviuri niadagis ekologiuri pirobebi 
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xasiaTdeba yoveli konkretuli regionis piro  bebiT. sak-

maod Wrelia aluvionis masala, razedac viTardeba aluvi-

uri niadagebi. bunebrivi mcenareuloba warmodgenilia Walis 

mcenareulobiT. did farTobze aluviuri niadagebi aTvisebu-

lia sxvadasxva sasoflo-sameurneo kulturebiT.

praqtikuli mecadineoba

mecadineobis procesSi studentma unda Seasrulos Sem-

degi amocanebi:

sakvlev teritoriaze Seafasos niadagwarmomqmneli faq-1. 

torebis mniSvneloba da maTi Secvlis xasiaTi;

Seadginos niadagebis ruka an misi nawili masStabSi 1 : 500 2. 

000 da agreTve, rukis legenda.

sawyisi masala. saqarTvelos niadagebis ruka masStabSi      

1 : 500 000 da cxrili `dasavleT saqarTvelos vertikaluri 

zonalobis niadagur-landSafturi kanon zomoerebani~ date-

nianebis koeficientebis saSualo maCveneblebiT.

maswavleblis Sesavali saubari moicavs or Temas:

wvrilmasStabiani niadaguri rukis Sinaarsi, legendis ga-• 
mosaxvis xerxebi da Sedgenis principebi;

niadagwarmoqmnis landSaftur-klimaturi pirobebis Secv-• 
lasTan dakavSirebuli dasavleT da/an aRmosavleT da/an 

samxreT saqarTvelos niada guri safaris Senebis ZiriTadi 

kanonzomierebani.

wvrilmasStabiani niadaguri rukebis safuZvelze niada-1. 

guri sarty lebis gamoyofa;

teritoriis niadagwarmomqmneli faqtorebis Secvlis 2. 

Sefaseba. praq ti kul mecadineobaze ZiriTadi niadagwar-

momqmneli faqtorebidan ganixi leba mcenareuli safari 

da klimati. studentebma unda daadginon niadaguri da 

landSafturi sartylebis Sesabamisoba. analizi xorciel-

deba datenianebis koeficientis gaTvaliswinebiT;
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niadaguri sartylebis rukis da misTvis legendis Sed-3. 

gena. studentma unda daadginos Tu romeli niadagi aris 

zonaluri ama Tu im sartyelSi. nia daguri rukis legen-

dis gamoyenebiT studenti arCevs calkeuli niadagisTvis 

miRebul fers da aferadebs yovel sartyels Sesabamisi 

niadagis feriT;

niadaguri safaris Sedgenilobis dadgena. muSaobis pro-4. 

cesSi stu denti ecnoba teritoriis niadaguri safaris 

Senebas da swavlobs misi Senebis mravalferovnebas sxva-

dasxva sartylebSi. sxvadasxva masStabis niadaguri rukis 

gamoyenebiT studenti iZleva daskvnas calkeuli sarty-

lis niadaguri safaris Semadgenlobaze da gansazRvravs 

Tu romeli niadagi, garda ZiriTadisa, gvxvdeba sakvlev 

sartyelSi.

dasasruls, sasurvelia niadagwarmomqmneli faqtorebis 

da mocemuli teritoriis niadagebis geografiis ZiriTadi 

kanonzomierebis ganxilva.
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Tavi 2
niadagis morfologiuri daxasiaTeba

2.1. morfogenetikuri profili

niadagebis nebismieri gamokvleva iwyeba niadaguri profi-

lis ganxilviT specialurad gaWrili/gamzadebuli Wrilebis 

(Surfebi, ormoebi) vertikalur kedlebze siRrmiT 0,5-2,0 m 

da meti da/an gaSiSvlebaSi, karie rSi, TxrilSi. didi eqsponi-

rebuli vertikaluri simZlavris SemTxvevaSi SesaZlebelia 

ganxilul iqnes niadagis profilis gansxvaveba qvemoT mde-

bare fxvi eri an mkvrivi dedaqanisgan. niadagis profili Sedge-

ba sxva dasxva simZ la vris (erTeuli da aTeuli santimetris) 

geneti kuri horizontebisgan, romle bic, rogorc wesi, Tanda-

TanobiT gadadis erTmaneTSi. niadaguri profilis horizon-

tebi Tavisi warmoSobiT mWidrod aris dakavSirebuli erT-

maneTTan da, agreTve, niadagwarmomqmneli faqtorebis mTel 

kompleqsTan.

niadaguri profili warmoadgens genetikuri horizonte-

bis erTobliobas, romlebic gamoiyofa garegnuli (morfolo-

giuri) niSnebiT. niadag warmomqmneli faqtorebis garkveul 

kombinaciebs pasuxobs niadagebis garkveuli morfo ge ne-

tikuri profilebi, amitom niadagebis yovel tips Seesabameba 

niadaguri profilis garkveuli agebuleba.

niadagur profilSi gamoiyofa genetikuri horizontebi 

(niadagis resursebis msoflio monacemTa baza  84, Tbilisi, 

2005): 

niadaguri profilis ZiriTadi horizontebi aRiniSneba 

didi asoebiT: H, O, A, E, B, C da R. am ZiriTadi simboloebis aR-

niSvnis srulyofisaTvis SeiZleba daematos sxva asoebic. 
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ZiriTadi horizontebi asaxavs niadagis for mi rebis da 

ganviTarebis Taviseburebebs.

H horizontebi warmoadgens organuli nivTierebiT domi-

nirebul fenebs, romlebic formirdeba niadagis zedapirTan 

dauSleli an nawilobriv daSlili organuli masalidan. es ho-

rizonti SeiZleba iyos wylis qveSac. yvela es horizonti xan-

grZlivi drois manZilze gajerebulia wyliT.

O horizontebi organuli nivTierebiT gamdidrebuli fe-

nebia. isini moicavs dauSlel an nawilobriv daSlil safars, 

romelic Sedgeba foTle bisgan, wiwvebisgan, totebisgan, xav-

sisa da liqenebisgan. es horizontebi SeiZleba iyos mineralu-

ri niadagis zedapirTan, an Tu damarxulia – zedapiris qvemoT 

garkveul siRrmeze.

A horizontebi warmoadgens mineralur horizontebs da 

formirdeba horizontis zedapirTan an mis qveS. am horizon-

tebSi qanis struqtura mTli anad an nawilobriv darRveulia 

da xasiaTdeba qvemoT moyvanili erTi an meti niSniT:

akumulirebuli humificirebuli organuli nivTiereba – 
Sereulia minera lur fraqciasTan da ar avlens E an B ho-

rizontebisTvis damaxasiaTebel Tvisebebs;

damuSavebiT, ZovebiT an msgavsi zemoqmedebis Sedegad mi-– 
Rebuli Tvise bebi;

formirdeba zedapirze mimdinare procesebiT da morfo-– 
logiiT gansxva v deba qveS mdebare B da C horizontebisgan. 

E horizontebi mineraluria, xasiaT deba silikaturi Tixis, 

rkinis, aluminis an maTi kombinaciebis gaRaribebiT da qviSis da 

mtvris nawilakebis dagrovebiT, pirveladi qanis struqturis 

mTliani an umetesi nawilis darRveviT. es horizontebi Cveu-

lebriv ufro Riaa, vidre mis qvemoT mdebare B horizontebi. 

isini Cveulebriv, zedapirTan mdebare hori zon tebia anu mde-

bareoben O da A horizontebis qveS da B hori zontebis zemoT. 

B horizontebi formirdeba A, E, O an H horizontebis qveS. 

am hori zon tebis ZiriTadi damaxasiaTebeli niSania pirveladi 

qanis struqturis umetesi an mTeli nawilis rRveva, qvemoT Ca-

moTvlil erT an ramdenime kombinaciasTan erTad:



66

silikaturi Tixis, rkinis, aluminis, humusis, karbonate-– 
bis, TabaSiris an kaJmiwis an maTi kombinaciebis iluviuri 

koncentraciebi;

karbonatebis gamotutvis niSnebi;– 
erTnaxevari Jangebis koncentraciis narCenebi;– 
erTnaxevari Jangebis afskebi, romelTa gamoc horizontis – 
feris intensivobis sidide rkinis iluvirebis gareSe daba-

lia, xolo feris intensivoba maRalia da elferi ufro wi-

Telia, vidre mis qvemoT da zemoT mdebare horizontebSi;

gardaqmna, romelic iwvevs silikaturi Tixis formirebas – 
an Jangeu le bis ganTavisuflebas an orive process erTad 

da romelic ganapirobebs marcv lovan, beltovan an priz-

mul struqturas.

yvela saxis B horizonti siRrmiTia. am horizonts ganeku-

Tvneba karbo na tebis, TabaSiris an kaJmiwis iluviuri kon-

centraciebis fenebi, romlebic pedo genezisuri procesebis 

Sedegia (fenebi SeiZleba iyos gamkvrivebuli an gaumkrivebe-

li), myife fenebi, romlebsac aReniSneba Secvlis iseTi maCve-

ne b lebi, rogoricaa prizmuli struqtura an Tixis iluviuri 

akumulacia.

C horizontebi ar miekuTvneba mkvriv qans, naklebad ganic-

dis pedogenezisuri procesebis zemoqmedebas da ar axasiaTebs 

H, O, A, E an B hori zon tebisTvis damaxasiaTebeli Tvisebebi.

R niadagis mkvrivi qani. 

patara asoebi gamoyeneba did asoebTan erTad romelime 

niSnis aRsaniS na vad. magaliTad, patara asoebiT (f – garkinia-

neba, g – galebeba, ca – gakarbo na teba, m – gaTixeba da a.S.). didi 

asoebi Semdegnairad iwereba – Af an Bf an Bg an Bca da a.S.). patara 

asoebi SeiZleba Caisvas frCxilebSi – (f) an (g) an (ca), rac metyve-

lebs procesis SedarebiT sust gamoxatulebaze.

ufro zusti daxasiaTebisaTvis, agreTve, iyeneben cifrul 

indeqsebs: B1, B2, B3, C1, C2 da a.S. 

genetikuri horizontebis garda, niadagmcodneobaSi mi Re-

bu lia diagnostikuri horizontebis cneba, romelic farTod 

gamoiyeneba niada gebis dasaxasiaTeblad, kerZod, niadagebis 
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Tanamedrove klasifikaciaSi (nia da gis resursebis msoflio 

monacemTa baza  84, Tbilisi, 2005) diagnostikur horizonteb-

Si igulisxmeba niadagis horizontebi, romlebic xasiaTdeba 

gansa zR vruli xarisxobriv-raodenobrivi maCveneblebiT. dia-

gnostikuri horizon tebis safuZvelze gamoyofen niadagur 

jgufebs.

ganvixiloT zogierTi diagnostikuri horizontis daxa-

siaTeba:

molik • – humusian-akumulaciuri zedapiruli horizonti, 

romelic xasi a T deba ruxi, muqi-ruxi an Savi SeferilobiT, 

humusis maRali Semcve lo biT, marcvlovani an koStovani 

struqturiT, 50%-ze meti fuZeebiT maZRrobiT;

umbrik – humusian-akumulaciuri zedapiruli horizon ti, • 
rome lic xasi a Tdeba molik horizontis msgavsi Seferi-

lo biT, simZlavriT da orga nuli nivTierebebis Semcve-

lobiT;

histik • – torfiani zedapiruli horizonti gaJRenTili 

wyliT wlis romelime sezonSi (rodesac adgili ara aqvs 

xelovnur drenirebas), xasi aT deba 40-60 sm simZlavriT, 

Tixian substratze 30%-ze meti organuli nivTi e rebiT 

da qviSian substratze organuli nivTierebis 20%-ze meti 

SemcvelobiT;

okrik • – humusian-akumulaciuri zedapiruli horizonti, 

xasiaTdeba Ria SeferilobiT, mcire simZlavriT, humusis 

dabali SemcvelobiT;

argilik • – Tixian-akumulaciuri siRmiTi horizonti, mde-

bareobs elu vi uri horizontis qveS (Tu es uukanaskneli 

ar aris erodirebuli), xasiaTdeba zevidan gamorecxili 

Tixis dagrovebiT. gamoirCeva Tixis maRali Semcve lo biT 

da struqturul agregatebze Tixiani afskebis arsebobiT;

natrik • – Tixian-akumulaciur-siRrmiTi horizonti, ro-

melsac `argi lik~ horizontis damaxasiaTebeli Tvisebe-

bis garda, axasiaTebs svetovani an prizmuli struqtura 

da 15%-ze meti natriumiT maZRroba horizontis zeda 40 

sm-ian sisqeSi;
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kambrik • – metamorfuli horizonti niadaguri masis ad-

gilze gaTi xe biT (`in situ~); xasiaTdeba mZime meqanikuri Sed-

genilobiT, pirveladi gamo fi tuli mineralebis SesamCne-

vi raodenobiT, karbonatebis gamotanis niSnebiT (Tu qani 

karbonatulia);

spodik • – iluviuri horizonti masSi akumulirebuli amor-

fuli pro du qtebiT; xasiaTdeba: 1) humusiT da rkiniT da/

an aluminiT Secementebuli 2,5 sm-ze meti sisqis siRrmiTi 

horizontiT, 2) msubuqi meqanikuri SedgenilobiT;

plintiti – siRrmiTi, erTgvarovani horizonti, romelic • 
gamdid re bulia erTnaxevari JangeulebiT da Raribia hu-

musiT;

frajipen – siRrmiTi Tixnari horizonti, Zalian magari • 
mSral mdgo ma re obaSi, myife da fxvieria tenian mdgomare-

obaSi, gamoirCeva maRali mocu lo biTi woniT;

diuripeni – siRrmiTi horizonti Secementebuli kaJmiwiT, • 
mSrali frag mentebi wyalSi ar iSleba;

salik – wyalxsnadi marilebis meoradi akumulaciis hori-• 
zonti, 15 sm-ze meti sisqis, Seicavs 2%-ze meti raodeno-

biT marilebs;

kalcik – • CaCO3-is meoradi akumulaciis horizonti, si-

mZlavre aRema teba 15 sm da kalciumis karbonatis Semcve-

loba 15%-ze metia;

gifsik – TabaSiris meoradi akumulaciiT, simZlavriT 15 • 
sm da Sei cavs 5%-ze meti raodenobi TabaSirs;

petrokalcik – fena niadagis zedapiridan 100 sm-is sazR-• 
vrebSi, Zlie rad Secementebuli karbonatebiT, ar iburRe-

ba da misi mSrali fragmentebi wyalSi ar iSleba;

petrogifsik – zedapiridan 10 sm-is fargebSi, Zlierad • 
Secemen te bu lia TabaSiriT, ar iburReba da mSrali frag-

mentebi wyalSi ar iSleba;

gleik – siRrmiTi horizonti, formirdeba mudmivad Warbi • 
datenia nebis pirobebSi zedapiridan 50 sm-is sazRvrebSi 

da xasiaTdeba mtredisferi SeferilobiT; 
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calkeuli horizontebis morfologiur-genetikuri ni-• 
Snebis aRwerisas, mniSvnelovania horizontebs Soris 

sazRvrebis forma da gadasvlis xasiaTi.

horizontebs Soris sazRvrebis formebi SeiZleba iyos:• 
swori – damaxasiaTebelia umetesi niadagisTvis, gansaku-• 
TrebiT profi lis qveda, naklebad diferencirebuli nawi-

lisTvis;

talRovani – xSirad damaxasiaTebelia tyis niadagebis hu-• 
musovani hori zontis ZirisTvis anda erTi da imave hori-

zontis qvehorizontebs Soris gadasvlebisaTvis;

jibiani – damaxasiaTebelia stepis niadagebis humusovani • 
horizontebis ZirisTvis da, umetesad, akumulaciuri ho-

rizontebis sazRvars warmoadgens;

enovani – damaxasiaTebelia eluviuri horizontebis Ziri-• 
sTvis, Tumca SeiZleba stepis niadagebis humusovani hori-

zontebis qveda nawilSic Segvxdes;

gadarecxili (Carecxili) – damaxasiaTebelia im niadagebi-• 
sTvis, romle b Sic eluviuri procesebi Zlieradaa gamoxa-

tuli.

erTi niadaguri horizontis gadasvla meoreSi SeiZleba 

iyos: 

mkveTri – erTi horizontis cvla meoreTi xdeba ara ume-∗ 
tes 2-3 sm siRr meze;

gamokveTili – gadasvla xdeba 3-5 sm-is farglebSi;∗ 
TandaTanobiTi – horizontebs Soris gadasvlis manZili 5 ∗ 
sm-s aRemateba (6-10 sm sazRvrebSi gamoiyofa).

niadagebis profilSi horizontebs Soris sazRvari umete-

sad gamoiyofa feris mixedviT. Tu es niSani sakmarisi ar aris, 

iyeneben iseT maCveneblebs rogoricaa struqtura, meqanikuri 

Sedgeniloba, agebuleba, axalwarmonaqmnebi, CanarTebi da sxv.

niadagis da misi calkeuli horizontebis simZlavre. nia-

dagis simZlavre warmoadgens saerTo sisqes zedapiridan siR-

rmeSi niadagwarmoqmnis procesebiT sustad Secvlil dedaqa-

namde. sxvadasxva niadagebs gansxvavebuli simZlavre gaaCnia. 
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horizontis simZlavre aRiniSneba 1 sm sizustiT; amasTan aRi-

niSneba misi zeda da qveda sazRvari, magaliTad: 

0 – 20
             

20 – 25
 

A
sax = ------------- sm,    AI = ------------- sm           da a.S.

                           
20    5

simZlavris mixedviT miRebulia niadagebis Semdegi gra-

daciebi:

mcire simZlavris – <50 sm;• 
saSualo simZlavris – 50-100 sm;• 
mZlavri – 100-150 sm.• 
zemZlavri – >150 sm.• 

niadagebis profilSi genezisuri horizontebis Tanafar-

dobiT ganisaz Rvreba maTi Seneba. am Tanafardobis xasiaTis 

mixedviT niadaguri profilebi iyofa or – martiv da rTul 

jgufad. maT sazRvrebSi SeiZleba 

gamoiyos Senebis ramdenime tipi.

martiv profilebs miekuTvneba:

primitiuli – asaxavs niadagwarmoqmnis sawyis stadias; nia-• 
dagis simZ lavre aris mxolod ramdenime santimetri;

arasrulad ganviTarebuli profili warmodgenilia ge-• 
netikuri hori   zontebis sruli wyobiT, magram maTi mcire 

simZlavriT;

normaluri profili – mocemuli niadagwarmoqmnis tipi-• 
sTavis damaxa si a Tebeli profilia, romelSic genetikuri 

horizontebi warmodgenilia sruli wyobiT;

sustad diferencirebuli – damaxasiaTebelia gamofitvis • 
mimarT mdgrad niadagwarmomqmnel qanebze formirebuli 

niadagisa Tvis, profilSi genetikuri horizontebis gamo-

yofa gaZnelebulia;

erozirebuli – damaxasiaTebelia wylismieri da qarismie-• 
ri ero ziis an moxvnis Sedegad sxvadasxva xarisxiT dazia-

nebuli niadagebisa Tvis. 
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rTul profilebs miekuTvneba:

reliqturi – Tanamedrove niadagis qveS damarxulia nia-• 
dagis mTliani profili an calkeuli horizontebi;

mravalwevriani – formirdeba mravalwevrian niadagwar-• 
momqmnel qaneb ze;

policikluri – formirdeba niadagwarmomqmneli masalis • 
periodulad daleqvis pirobebSi;

anTropogenur-diferencirebuli (xelovnuri) – Seqmnili • 
adamianis mier (rekul tivacia, plantaJi da sxv.).

niadagis nivTierebebis ganawilebis xasiaTis Sesabamisad 

gamoiyofa Semdegi tipis profilebi:

akumulaciuri – profilSi maqsimaluri raodenobiT gro-• 
vdeba humuso vani nivTierebebi;

eluviuri – profilSi nivTierebebi iSleba da gamoitaneba • 
profilis gareT;

eluviur-iluviuri – eluviur horizontSi nivTierebebis • 
daSlis pro du q tebi gamoitaneba da grovdeba iluviur ho-

rizontSi;

aradiferencirebuli – niadagis mTlian profilSi nivTi-• 
erebebis Tana bari ganawileba. 

2.2. niadagis morfologiuri niSnebi

niadagebis genetikuri horizontebis aRwerisas gamoiyofa 

Semdegi mor fo  logiuri niSnebi: feri an Seferiloba, meqani-

kuri (granulometruli) Sedge ni loba, struqtura, agebule-

ba, konsistencia, axalqmnilebi, CanarTebi, mcena reTa fesvebi. 

TviT aRwera xdeba niadagis savele formu laris SevsebiT.

feri an Seferiloba erT-erTi umniSvnelovanesi morfo-

logiuri niSania. niadagis feri gulisxmobs ara mxolod Sefe-

rilobas, aramed ferebis ganawi le bis xasiTsac niadaguri pro-

filis an calkeuli horizontis SegniT. niada gis feri sakmaod 

mravalgvaria da ganpirobebulia qimiuri SedgenilobiT da 

fizikuri mdgomareobiT – ganaTebiT, tenianobiT, dispersiu-
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lobiT. niadagebis ferisTvis yvelaze mnoSvnelovania Semdegi 

nivTierebebis Semcveloba:

muqad Seferili organuli da organul-mineraluri ni-• 
vTierebebi;

rkinis da manganumis daJanguli naerTebi;• 
kaJmiwa, naxSirmJava, Znelad xsnadi marilebi, aluminis ho-• 
droqsidi;

rkinis qveJangebi.• 
zeda horizontebis Seferiloba damokidebulia masSi hu-• 
musis raode no baze, xolo Rrmad mdebare horizotebis – 

dedaqanis Tvisebebze.

niadagebis feris dasadgenad gamoiyeneba `manselis~ fer-

Ta skala. 

am skalaSi mocemulia ferTa 9 diagrama da moicavs sxva-

dasxva gansxva ve bul standartul ferTa nimuSebs. eseni aR-

niSnulia Sesabamisi simboloebiT da moTavsebulia calkeul 

furclebze. `manselis~ skalaSi miRebulia ferTa Semdegi 

ganzomilebebi: elferi (feris kavSiri sxavadasxva ferebTan – 

wiTel Tan, yviTelTan, mwvanesTan, lurjTan), sidide (gabaceba 

an siRiave) da inten si voba (simZlavre).

`manselis~ ferTa skalaze elferi aRniSnulia furclis 

marjvena zeda kuTxeSi. vertikalurad icvleba feris sidide, 

xolo horizontalurad – feris intensivoba. 

`manselis~ ferTa skalaze sakmaod zustad aisaxeba niada-

gis nimuSebis mravalferovneba.

granulometruli (meqanikuri) SedgenilobiT ZiriTadad 

ganisazRvreba niadagis struqtura, tentevadoba, wyalgamta-

roba, haerovani da siTburi reJimebi da a.S. 

niadagebis granulometrul Sedgenilobaze damokidebu-

lia niadagebis wyalgamtaroba, misi unari Seakavos teni, simkri-

ve, masSi fesvebis SeRweva da a.S. niadagebis granulometruli 

Semadgenloba aris sxvadasxva zomis nawila kebis Sefardeba. 

nawilakebis jgufebi, romelTa diametrebi imyofeba mkacrad 

gansazRvrul sazRvrebSi, warmoadgens granulometrul fra-

qciebs. gamoiyofa qviSis, mtvris da leqis fraqciebi.
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cxr. 1. granulometruli fraqciebis klasifikacia

granulometruli fraqciebis dasaxeleba
nawilakebis 

diameti, mm

xirxati
qvebi

xreSi

>3

3-1

w
v

r
i

l
m

i
w

a

fizikuri 

mtveri
mtveri

msxvili 1-0,25

saSualo 0,5-0,25

wvrili 0,25-0,05

fizikuri Tixa

mtveri

msxvili 0,05-0,01

saSualo 0,01-0,005

wvrili 0,005-0,001

leqi

koloidebi

<0,001

<0,0001

granulometruli fraqciebis dayofas safuZvlad udevs 

gansxvaveba nawi lakebis wylovan-fizikur TvisebebSi. magali-

Tad, niadagis qviani nawili wylovan-fizikuri Tvisebebis Tval-

sazrisiT inertulia: mas ar Seswevs unari daakavos teni. qviSa 

(1,0-0,05 mm) xasiaTdeba susti wylaSekavebiTi unariT. mtve ri 

(0,05-0,001 mm) Zalian kargad akavebs wyals da gaaCnia kargi wya-

laweviTi unari. leqs (<0,001 mm) aqvs cudi wyalgamtaroba da 

ufro naklebi, vidre mtvrian nawilakebs, wyalaweviTi unari.

niadagis calkeuli fraqciebis Semcvelobis gansazRvris 

safuZvelze niadags miecema saxelwodeba granulometruli 

Sedgenilobis safuZvelze.

cxr. 2. niadagebis klasifikacia granulometruli 

Sedgenilobis mixedviT

niadagebis Sefaseba granulo metruli 

Sedgenilobis mixedviT

fizikuri Tixis 

Sem cveloba (<0,01 mm), %

qviSa fxvieri

qviSa bmuli

qviSnari

Tixnari msubuqi

Tixnari saSualo

0-5

5-10

10-20

20-30

30-40
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niadagebis Sefaseba granulo metruli 

Sedgenilobis mixedviT

fizikuri Tixis 

Sem cveloba (<0,01 mm), %

Tixnari mZime

Tixa msubuqi

Tixa saSualo

Tixa mZime

40-50

50-65

65-80

>80

savele gamokvlevebis dros meqanikuri Sedgenilobis da-

sadgenad niada gis nimuSs asveleben wyliT, TiTebiT sresen, 

xelisgulze aTavseben da asor so  le ben. savele mdgomareobaSi 

meqanikuri Sedgeniloba ganisazRvreba rogorc nes tian, aseve 

mSral mdgomareobaSi. amisaTvis gamoiyeneba Semdegi krite-

riumebi:

qviSa niadagi ustruqturoa da mSral mdgomareobaSi ad-• 
vilad iSleba. Sedgeba calkeuli marcvlebisgan, romel-

Ta garCeva SesaZlebelia SeuiaraRe beli TvaliT. zogjer 

mcire raodenobiT Sereulia ufro wvrili nawilakebi. ne-

stian mdgomareobaSi ar sorsoldeba da araplastikuria;

qviSnari niadagi bnevadia da mSral mdgomareobaSi TiTebs • 
Soris advi lad ifSvneba, Sedgeba msxvili marcvlebisagan. 

xelis SexebiT igrZnoba qvi Siani nawilakebis siWarbe, ufro 

wvrili nawilakebi mcire raodenobiTaa. nestian mdgomare-

obaSi ar aris plastikuri da ar sorsoldeba;

msubuqi Tixnari niadagi mSral mdgomareobaSi TiTebs • 
Soris gasre s viT iZleva wvril fxvnils, romelSic xelis 

SexebiT SeigrZnoba qviSi ani marc vlebi. nestian mdgomare-

obaSi sustad plastikuria, xelisgulze dasor so le buli 

masa advilad wydeba;

saSualo Tixnari niadagi mSral mdgomareobaSi TiTebs So-• 
ris gasre si sas warmoqmnis wvril fxvnils, romelSic xelis 

SexebiT igrZnoba mxolod calkeuli qviSiani marcvlebi. 

nestian mdgomareobaSi niadagis masas gaaCnia susti pla-

stikuroba, xelis gulze dasorsolebiT iZleva mTlian 

zonars, romelic moRunvisas advilad tydeba;

mZime Tixnari niadagi mSral mdgomareobaSi iSleba wvril • 
fxvnilad. agregatebis dafSvna, umetesad, danis daxma-
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rebiT xdeba da ara TiTebiT. wvril masaSi SesaZlebelia 

Segvxdes calkeuli qviSiani marcvlebi. nestian mdgoma-

re obaSi plastikuria, xelisgulze dasorsolebiT iZleva 

swor (gluv) zonars, magram moRunvisas ibzareba;

Tixa niadagi mSral mdgomareobaSi Zalian mkvrivia da • 
agregatebi Znelad iSleba daniT wvril, erTgvarovan fxv-

nilad. gasresvis dros TiTebs Soris marcvlebi ar Seig-

Znoba. nestian mdgomareobaSi niadagi bnevadia da gaaCnia 

plastikurobis maRali unari. xelisgulze kargad sor-

soldeba, iZleva swor da grZel zonars, romelic advilad 

iRuneba da ar ibzareba.

xirxatis/qanis fragmentebis raodenobis (moculobis) savele 

aRwerisas iyeneben 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 0,2-0,6 sm;

saSualo xreSi 0,6-2 sm;

msxvili xreSi 2-6 sm;

qvebi 6-20 sm;

kaWrebi 20-60 sm;

didi kaWrebi > 60 sm.

niadagis struqtura warmoadgens niadagSi sxvadasxva si-

didiT, simkvri viTa da formiT warmoqmnili erTeulebis er-

Tobliobas. dauSlel mdgoma reo baSi myofi niadagis didi 

nimuSi 1 metris simaRlidan dagdebuli niadagis zedapirze 

SeiZleba daiSalos sxvadasxva sididis da zomis nawilebad 



77

marcv lis, koStis, svetis an prizmis saxiT, romlebic warmoad-

gens struq turul erTeulebs. 

arCeven struqturis sam ZiriTad tips: kuburs – stru-

qturuli erTeu lebi Tanabradaa ganviTarebuli sami urTier-

Tperpendikularuli RerZiT; prizmuli – erTeulebi, Ziri-

Tadad, ganviTarebulia vertikaluri RerZiT; fiqa li sebri 

– erTeulebi ganviTarebulia ori horizontaluri RerZiT 

da Semok le buli vertikaluri mimarTulebiT. yoveli maTgani 

iyofa ufro wvril erTeulebad. 

bunebriv mdgomareobaSi niadags axasiaTebs struqturia-

noba anu unari daiSalos sxvadasxva zomis da formis stru-

qturul agregatebad. zomis mixed viT arCeven:

mikroagregatebs (mikrostruqtura) – <0,25 mm-ze diame-• 
tris mqone agre ga tebi;

mezoagregatebs (mezostruqtura) – 0,25-7(10) mm zomis • 
agregatebi;

makroagregatebs (makrostruqturas) – 7(10) mm-ze meti • 
diametris agre ga tebi. 

struqturis xarisxi gamoxatavs niadagis gastruqturia-

nebis dones. gamo yo fen mis oTx gradacias:

ustruqturo – niadagebSi agregacia anu agregatebis/pe-• 
debis warmo q mnis procesi ar SeimCneva;

susti struqtura – niadagebSi bevria araagregirebuli • 
masala da pedebi naklebad SesamCnevia;

saSualo struqtura – niadagebSi SeimCneva sxvadasxvagva-• 
ri, zomierad mtkice agregatebi, romlebic iSleba mTlian 

pedebad da mcirea agregi re buli masala;

mtkice struqtura – niadagebis daurRvevel mdgomareo-• 
baSi naTlad Cans mtkice agregatebi; msubuqi zemoqmede-

biT niadagebi ar iSleba mTlian pedebad.

agebuleba warmoadgens niadagis simkvrivis da foriano-

bis garegnul gamo  xatulebas. agebulebis mixedviT ramdenime 

tips ganasxvaveben:

1) Zalian mkvrivi – TiTqmis SeuZlebelia bariT ormos amoRe-

ba; saWiro xdeba lomis an weraqvis gamoyeneba;
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2) mkvrivi – ormos amosaRebad saWiroa mniSvnelovani Zala. 

dama xa sia Te belia Tixnari an Tixa niadagebis iluviuri ho-

rizontebisTvis;

3) fxvieri – ormo advilad amoiReba; baridan gadmogdebuli 

niadagi advi  lad ifSvneba wvril erTeulebad; SeimCneva 

Tixnar da Tixa niadagebSi kargad gamoxatuli koStovan-

marcvlovani struqturiT. aseTi Seneba damaxasi a  Te belia, 

agreTve, niadagebis saxnavi fenebisTvis maTi mwife mdgo-

mareobis damu Savebis Semdeg;

4) dafSvnili – damaxasiaTebelia qviSa da qviSnari niadagebis 

saxnavi hori  zontebisTvis.

struqturul erTeulebSi, forebis sididis da ganlage-

bis gaTvalis wi ne biT, arCeven Senebis Semdeg tipebs:

wvrilforiani – niadagi gajerebulia 1 mm-ze naklebi dia-• 
metris fore biT;

foriani – forebis diametri meryeobs 1-dan 3 mm-mde;• 
Rrublisebri – niadagSi gvxvdeba sicarieleebi zomiT • 
3-dan 5 mm-mde;

xvrelovani – niadagSi gvxvdeba sicarieleebi 5-dan 10 mm-• 
mde;

danapralebuli – sicarieleebi aRemateba 10 mm-s;• 
milovani – gvxvdeba sicarieleebi arxebis saxiT.• 
struqturul erTeulebs Soris, forebis ganlagebis mi-

xedviT, arCeven niadagebis Senebis Semdeg tipebs:

1) wvrilbzariani – sicarieleebis sigane 3 mm-ze naklebia;

2) bzariani – sicarielebis sigane 5-dan 10 mm-de;

3) xvrelovani – napralis sicarielis sigane 10 mm-ze metia.

forebs gamoyofen, agreTve, maTi zomebis/diametris mi-

xedviT;

mikroforebi  < 0,075 mm;• 
Zalian wvrili  0,075 – 1 mm;• 
wvrili   1 – 2 mm;• 
saSualo   2 – 5 mm;• 
msxvili    > 5 mm.• 
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forebis raodenoba xasiaTdeba maTi raodenobiT 1 dm2-ze: 

cota   1 – 50;• 
saSualo   51 – 500;• 
bevri   > 500. • 

konsistencia warmoadgens TvisebaTa erTobliobas, ro-

melsac niadagi iRebs zemoqmedebis Sedegad da romelic mJRa-

vndeba formebis Secvlisadmi wina aRmdegobis gawevis unarSi. 

konsistencia moicavs webovnebas da plastikurobas.

webovneba aris niadagebis nawilakebis Tviseba garkveuli 

tenianobis piro  bebSi miewebos erTmaneTs da gareSe sxeulebs.

webovneba izomeba Zalis im sididiT (g/sm3), romelic saWi-

roa niadagis Sewe bebuli nawilakebis erTmaneTisgan an maTze 

mikruli gareSe sagnis mosa ci  leblad. niadagebis webovnebis 

klasifikaciisTvis gamoiyeneba Semdegi skala:

Zalian Zlieri siblantis niadagi > 5 g/sm3;• 
Zlieri siblantis niadagi  5-15 g/sm3;• 
saSualo siblantis niadagi  2-5 g/sm3;• 
susti siblantis niadagi    0,5-2 g/sm3;• 
bnevadi niadagi    0,1-0,5 g/sm• 3.

niadagis webovneba aRiwereba gansazRvrul tenian mdgo-

mareobaSi. mis dasadgenad niadagis masas, romlis tenianoba 

metia savele tentevadobaze, xeliT mosresen da gamoyofen we-

bovnebis Semdeg gradaciebs:

arawebovani – mosresvis Semdeg TiTebze ar rCeba miwebebu-• 
li masala;

sustad webovani – mikruli masala TiTebs ewebeba umniSv-• 
nelod, mag ram advilad scildeba da TiTebi sufTa rCeba;

zomierad webovani anu webovani – niadagis masis gasresis • 
Semdeg TiTebze rCeba Znelad mosaSorebeli miwebebuli 

masala;

Zalian webovani – niadagis masa Zalian webovania, mosresvis • 
Semdeg TiTebze rCeba Zlierad miwebebuli masala, rome-

lic Zalian Znelad iwmindeba.
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savele pirobebSi plastikuroba ganisazRvreba notio 

mdgo mareobaSi. niadagis masis zonarad dasorsolebiT dadge-

nilia plastikurobis Semdegi stadiebi: 

araplastikuri – niadagis masa zonarad ar sorsoldeba;• 
Zalian sustad plastikuri – niadagis masa Znelad sor-• 
soldeba da zonaris sisqe naklebia 8 mm-ze;

sustad plastikuri – niadagis masa sorsoldeba zonarad, • 
romlis sisqe naklebia 3 mm-ze, magram advilad deformir-

deba;

zomierad plastikuri an plastikuri – niadagis masa ad-• 
vilad for mir deba 1-2 mm sisqis zonarad, magram garegani 

zemoqmedebiT (moRunva, dagre xva) deformirdeba;

Zalian plastikuri – 1 mm-ze naklebi sisqis zonari advi-• 
lad war mo iq m neba, deformirdeba mxolod Zlieri zemoqme-

debis Sedegad.

mSrali niadagis konsistenciis dasadgenad niadagis ni-

muSs xeliT texen da gamoyofen Semdegi gradaciebiT:

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

zemoqmedebiT;

naklebad magari – zemoqmedebisadmi amJRavnebs sust wina-• 
aRmdegobas, TiTebs Soris nimuSi advilad ifSvneba;

magari – zemoqmedebas zomier winaaRmdegobas uwevs, nimu-• 
Si advilad ifSv neba xeliT, magram iSviaTad tydeba TiTebs 

Soris;

Zalian magari – gamoirCeva zemoqmedebisadmi Zlieri wi-• 
naaRmdegobiT, nimuSi mxolod didi Zaldatanebis Semdeg 

iSleba;

gansakuTrebulad magari – zemoqmedebas uwevs Zalian • 
Zlier winaaR m de gobas, SeuZlebelia xeliT niadagis nimu-

Sis damtvreva.

axalqmnilebebi warmoadgens niadagSi warmoqmnil da da-

leqil sxva da sxva formis da Sedgenilobis nivTierebebis da-
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grovebas, niadagSi mimdinare fizikuri, qimiuri da biologiu-

ri procesebis da, agreTve, masze mcenareebis da cxovelebis 

uSualo zemoqmedebis Sedegad.

arCeven qimiuri da biologiuri warmoSobis axalqmnilebs. 

qimiuri warmoSobis axalqmnilebs miekuTvneba:

adviladxsnadi marilebi (• NaCL, CaCL2, MgCL2, Na2SO4, MgSO4 
da sxv.);

TabaSiri (• CaSO4 • 2H2); 
kalciumisa da magniumis karbonatebi (• CaCO3, MgCO3); 
rkinis, aluminis, manganumis, fosforis Jangebi (• Fe203, AL203, 
Mn304, P205);
kaJmiwa (• Si02);
Tixamineralebi (silikatebi);• 
humusiani nivTierebebi.• 

biologiuri warmoSobis axalqmnilebi gamoiyofa naWia-

ris, kaproli tebis, nafesurebis, naTxunelaris saxiT. niadagSi 

cxovelebis (Tria, zazuna, Txunela da sxv.) moZraobiT Cndeba 

axalqmnili `soroebi~, romlebic amovseb u lia zemodan Catani-

li humusovani nivTierebebiT.

Wiayelebisa da sxva Wiebis kuW-nawlavidan eqskrementebis 

saxiT gamoyo fili lorwovani nivTierebebi (mcire gorglebi) 

niadagis masas awebebs da warmoqmnis e.w. zoologiur axalqm-

nilebs. Tavisebur axalqmnilebs warmo a d gens fitolitaria 

– mineraluri naerTi, romelic warmoiqmneba mcenareebSi da 

organuli narCenebis daSlis Semdeg niadagSi rCeba. 

sainteresoa e.w. kutanebi, romlebic aerTianebs Tixian af-

skebs, Tixian naRvenTebs, rkinis laqebs, rkinis afskebs, manga-

numian afskebs, kaJmi wis minaf r qvevebs, karbonatul cxrumice-

liunebs, qerqebs, nafifqebs da sxv.

kutanis raodenobas adgenen mis mier dafaruli agrega-

tebis zeda pi rebis mixedviT. misi raodenobis dasadgenad sar-

gebloben Semdegi grada ciiT:

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

kutanis buneba aRiwereba Semdegnairad:

Tixiani;• 
Tixa da erTnaxevar Jangeulebiani;• 
datkepnili zedapirebi;• 
`sliqenslaidebi~, nawilobriv gadakveTili;• 
`sliqenslaidebi~, Zlierad gadakveTili;• 
mbzinavi zedapirebi.• 

kutanebis adgilmdebareobis mixedviT gamoyofa:

agregatis zedapirebi;• 
agregatis vertikaluri zedapirebi;• 
agregatis horizontaluri zedapirebi;• 
msxvili fragmentebi;• 
fenebi (Tixis gundebi);• 
sicarieleebi;• 
ara aqvs specialuri adgilmdebareoba.• 

kutanebis kontrastulobis mixedviT gamoiyofa: susti, 

gansx va vebuli da SesamCnevi.

axalwarmonaqmnebi aerTienebs makro-, mezo- da mikrofor-

mebs, romlebic mravalgvaria – qerqi, nafifqi, kristalebi, 

ZarRvebi, firfitebi, wertilebi (winwklebi), `obi~ (crumi-

celiumi), Tvlebi (xalebi), konkreciebi, laqebi, naRvenTebi, 

orTSteinebi, afskebi, gamonaleqebi, da sxv.).

CanarTebi warmoadgens niadagSi `SemTxveviT~ moxvedril 

sagnebs (cxo ve le bis Zvlebi, WurWlis namtvrevebi, sxvadasxva 

arqeologiuri nivTebi), rom le  bsac ara aqvT masTan genetiku-

ri kavSiri. niadagSi zogierTi CanarTis (arqe o  lo giuri nivTi) 

arseboba SeiZleba gaxdes niadagis asakis ganxi l vis safuZ veli.
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gamoiyofa CanarTebis Semdegi jgufebi:

anTropomorfuli – anTropogenuri CanarTebi: aguris na-• 
texebi, minis namsxvrevebi, keramikis namtvrevebi, liTonis 

sagnebi, namarxi naSTebi da sxv.

biomorfuli – mcenareuli da cxoveluri warmoSobis Ca-• 
narTebi: cxo ve lebis Zvlebi, moluskebis niJarebi, fesve-

bis da Reroebis namarxi naSTebi.

mcenareTa fesvebis Taviseburebani, maTi raodenoba da ga-

vrcelebis siR r me warmoadgens mniSvnelovan morfologiur 

diagnostikur maCvenebels. nia da  gis profilSi fesvebis ga-

nawilebis dasaxasiaTeblad saWiroa fesvebis raode no bisa da 

zomebis aRwera.

fesvebis raodenobis maCveneblebi:

ar aris   0;• 
Zalian cota  1-20 dm• 2; 

cota   20-50 dm• 2; 

saSualo   50-200 dm• 2; 

Warbi   > 200 dm• 2.

fesvebis zomebisTvis gamoiyeneba Semdegi gradacia (dia-

metri, mm):

Zalian wvrili  < 0,5;• 
wvrili   0,5-2;• 
saSualo   2-5;• 
msxvili   > 5.• 

morfologiuri niSnebis swori interpretaciisTvis metad 

mniSvnelo va nia niadagebis tenianobis savele aRwera Semdegi 

kriteriumebiT: 

mSrali niadagi – xelis SexebiT teni an igrZnoba, gamoSro-• 
bisas ar Riav deba da wylis damatebiT muqdeba; qviSiani 

niadagis nimuSi TiTebSua mos re siT iSleba calkeul mar-

cvlebad;

monestiano niadagi – ar mtveriandeba TiTebSua mosresiT, • 
xeliT Sexe bi sas igrZnoba sigrile, qviSiani niadagi iSleba 
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marcvlebad da aramtkice agre gatebad; Tixnari da Tixiani 

niadagebi iSleba msubuq koStebad. gamoS ro bisas umniSvne-

lod Riavdeba, wylis damatebiT Riavdeba;

nestiani niadagi – TiTebis SexebiT sineste igrZnoba da • 
niadagi ateni a nebs filtris qaRalds. gamoSrobisas mni-

Svnelovnad Riavdeba, wylis dama te biT ar muqdeba. qviSa 

niadagi bmulia da ar iSleba Tavisuflad calkeul marcv-

lebad, xelSi mosresviT ar inarCunebs miniWebul formas. 

mZime meqa ni kuri Sedgenilobis niadagebi xels acivebs Se-

xebisas da mosresis Semdeg inarCunebs miniWebul formas;

teniani niadagi – xelis SexebiT teni igrZnoba, msubuqi • 
meqanikuri Sedge nilobis niadagi bmulia, TiTebSua mos-

resiT ar iSleba. Tixnari da Tixa niadagebi TiTebs Soris 

mosresiT izileba da iRebs sxvadasxva formas, ekvris Ti-

Tebs. niadagi gamoSrobis dros Riavdeba, wylis damatebiT 

ar muqdeba.

sveli niadagi – TiTebSua mosresiT niadagis nimuSebidan • 
wyali moJo navs. wyali moJonavs niadaguri Wrilis kedleb-

zec.

savele tenianobis gansazRvra SeiZleba gaTvaliswinebul 

iqnes sxva mor fo logiuri maCveneblebis dasadgenad. 

2.3. niadagebis ZiriTadi tipebis
morfologiuri niSnebi

studentebis damoukidebeli samuSaos amocanaSi Sedis nia-

dagebis Ziri Tadi tipebis detaluri morfologiuri daxasia-

Teba. winaswar saWiroa maTi profilebis Senebis saerTo niSne-

bis da specifikuri morfologiuri Tavise bu re bebis gacnoba. 

wiTelmiwa xasiaTdeba wiTeli SeferilobiT, gaTixebiT da, 

Cveulebriv, mZlavri profiliT. profils aqvs Semdegi Seneba:

A – wiTel-yavisferi an narinj-yavisferi, simZlavriT 12-25 sm, 

koStovani an marcvlovan-koStovani, Tixiani an mZime Tix-
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nari, bevria fesvebi, fxvieri, gadasvla TandaTanobiT i.

AB – gardamavali, narinjis an yavisfer-wiTeli, 10-15 sm simZ-

lavris, koStovani an kaklovan-koStovani, fesvebi nakle-

bad, momkvrivo, gadasvla naTeli.

B – yavisfer-wiTeli an yavisfer-narinji, 30-45 sm simZlavris, 

gamkvrivebuli, koStovan-dakuTxuli, fesvebi erTeu-

lad, gadasvla TandaTanobiTi.

BC – araerTgvarovani, wiTeli, 25-35 sm simZlavris, gamkvrive-

buli, gvxvdeba qanis namtvrevebi, gadasvla TandaTano-

biTi. 

C – wiTeli feris gamofitvis qerqi, wiTeli an narinjisferi, 

gvxvdeba rkinis da manganumis axalqmnilebebi.

wiTelmiwebi iyofa or qvetipad: tipuri da gaewrebuli.

yviTelmiwa xasiaTdeba yviTeli SeferilobiT, gaTixebiT 

da, Cveu leb riv, mZlavri profiliT. profils aqvs Semdegi Sen-

eba:

O – mkvdari safari 1 sm-mde simZlavris, romelic zafxulis bo-

los mTlianad qreba. 

A – muqi-ruxi, 10-15 sm simZlavris, koStovani, zogjer 

koStovan-kaklovani, bevria fesvebi, fxvieri, gadasvla 

TandaTanobiTi.

AB – moruxo-yviTeli, 15-20 sm simZlavris, aramyar-koStovani, 

qveda nawilSi xSirad Seicavs wvril, wertilovan rkina-

manganumian konkreciebs, mTavrdeba fesvebis ZiriTadi 

masa, momkvrivo, gadasvla SesamCevi.

B – yviTeli, 30-40 sm simZlavris, mkvrivi, prizmuli, wvril-

beltovani, zogjer ustruqturo, fesvebi erTeulad, 

gvxvdeba qanis namtvrevebi, tenian mdgomareobaSi blan-

ti, gadasvla TandaTanobiTi.

BC – yviTeli an Calisfer-yomrali, 20-40 sm simZlavris, us-

truqturo, qanis namtvrevebi, rogorc wesi Zlier 

gamofitulia.

yviTelmiwebi iyofa sam qvetipad: tipuri, gaewrebuli da 

galebebuli.
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Waobiani niadagi xasiaTdeba mZime granulometruli Sed-

genilobiT, galebebis niSnebiT da mZlavri profiliT. pro-

fils aqvs Semdegi Seneba:

A – muqi-ruxi, 15-20 sm simZlavris, koStovani, momkvrivo, Tixi-

ani, bevria fesvebi, galebebis niSnebi, gadasvla naTeli.

B – ruxi-yavisferi, 40-60 sm simZlavris, koStovan-dakuTxuli, 

Tixiani, fesvebi erTeulad, galebebuli, mkvrivi, gadas-

vla TandaTanobiTi.

BC – muqi-yomrali, 30-50 sm simZlavris, beltovani, Tixiani, 

mkvrivi, galebebuli. 

Waobiani niadagebi aerTianebs or tips: mineralur-Waobian 

da organul-mineralur Waobis niadagebs.

yviTelmiwa-eweri niadagi xasiaTdeba kargad gamoxat-

uli eluviuri hori zontiT, romelic gaRaribebulia leqis 

fraqciiT, erTnaxevari Jange u lebiT da yviTel-yomrali ilu-

viuri horizontiT.

profils aqvs Semdegi Seneba:

A – muqi ruxi, 15-20 sm simZlavris, aramyar-wvril-kaklovani, 

Tixnari, fesvebis didi raodenobiT, momkvrivo, gadas-

vla naTeli.

A1A2 – Calisfer-moruxo, simZlavriT 5-15 sm, Tixnari, aramyar-

wvril- koStovani, fxvieri, forovani, naklebi fesvebiT, 

gadasvla mkveTri.

A2 – moTeTro-yviTeli, 5-10 sm simZlavris, aramyar-koStovani, 

Tixnari, fxvieri, forovani, gvxvdeba wvrili konkrecie-

bi, gadasvla naTeli.

B – moyviTalo-Jangisferi, 20-30 sm simZlavris, Tixiani, momkv-

rivo, koStovan-beltovani, gvxvdeba konkreciebi, gadas-

vla TandaTanobiTi.

BC – moyviTalo, xSirad araerTgvarovani, 20-40 sm simZlavris, 

Tixnari an Tixiani, mkvrivi, beltovani.

yviTelmiwa-eweri niadagebi iyofa or qvetipad: tipuri da 

sustad aramaZRari.



87

yviTelmiwa-ewerlebiani niadagi metad axlosaa yviTelm-

iwa-ewer niadag Tan, magram gansxvavdeba gruntis da zedapiru-

li Camonadeni wylebiT meti datenianebiT. profils aqvs Sem-

degi Seneba:

A – muqi ruxi, 15-20 sm simZlavris, wvril-kaklovani, Tixnari, 

fesvebis didi raodenobiT, momkvrivo, galebebis niS-

nebiT, gadasvla naTeli. 

A1A2(g) – Calisfer-moruxo, 5-20 sm simZlavris, Tixnari, aram-

yar-wvril-koStovani, fxvieri, fesvebi naklebad, gale-

bebis niSnebiT, gadasvla mkveTri. 

Bg – moyviTalo-Jangisferi, 20-40 sm simZlavris, Tixiani, mom-

kvrivo, koStovan-beltovani, gvxvdeba konkreciebi, 

galebebis niSnebiT, gadasvla TandaTanobiTi.

BG – moyviTalo, xSirad araerTgvarovani, 10-30 sm simZlavris, 

Tixnari an Tixiani, mkvrivi, galebebis niSnebiT, belto-

vani.

yviTelmiwa-ewerlebiani niadagebi iyofa sam qvetipad: 

zeda pirulad leb nari, lebnari da lebiani. 

yviTel-yomrali niadagi xasiaTdeba kargad gamoxatuli 

humusovani da yviTel-yomrali B horizontiT, feralituri 

gamotiviT da rkinis siWarbiT. profils aqvs Semdegi Seneba:

A – ruxi-yomrali, 15-20 sm simZlavris, marcvlovani, Tixnari, 

fxvi eri, fesvebis didi raodenobiT, gadasvla Tanda-

TanobiTi. 

AB – muqi yomrali, 10-15 sm simZlavris, marcvlovan-wvril-

kaklo vani, Tix nari, fesvebi naklebi raodenobiT, gadas-

vla naTeli.

B – yviTel-yomrali, 30-40 sm simZlavris, koStovan-dakuTx-

uli, Tix   nari an Tixiani, momkvrivo, gvxdeba fesvebi da 

qanis namtvrevebi, gadasvla Tanda Ta no biTi. 

C – yviTel-yomrali, 30-50 sm simZlavris, mkvrivi, aramyari koS-

tovan-dakuT xuli, qanis namtvrevebis didi raodenobiT.

yviTel-yomrali niadagebi iyofa or qvetipad: tipuri da 

gaewrebuli.
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yomrali niadagi xasiaTdeba aradiferencirebuli pro-

filiT, zogjer teq s turuli gaTixebiT da zedapiruli gale-

bebiT. profils aqvs Semdegi Seneba:

0 – foTlebis, wiwvebis da merqniani narCenebis Camonacvenis-

gan Semdgari mkvdari safari saerTo simZlavriT 0,5-dan 

3 sm-mde.

A – muqi yomrali, 10-15 sm simZlavris, bevria fesvebi, fxvier-

koS tovani an koStovan-marcvlovani, Tixnari, zogjer 

gvxdeba xirxati, gadasvla naTeli.

B – yomrali an yavisfer-yomrali, 25-40 sm simZlavris, Tixnari, 

zogjer gamkrivebuli, koStovan-kaklovani an marcvlo-

van-kaklovani, struqturuli erTeulebis waxnagebze 

Txeli organul-mineraluri afskebi, xSiria xirxati, er-

Teulad fesvebi, gadasvla TandaTanobiTi. 

BC – yomrali, 10-20 sm simZlavris, Tixnari, xirxatiani, aram-

yar-koStovani an ustruqturo. 

yomrali niadagebi iyofa ramdenime qvetipad: xistad ara-

maZRari, mJave, gaewrebuli, renZino-yomrali. 

yomral-Savi niadagi xasiaTdeba mZlavri humusovani hor-

izontiT Camre cxi wylis reJimis pirobebSi. profils aqvs Sem-

degi Seneba:

0 – mkvdari safari simZlavriT 1-2 sm muxis da sxva merqniani 

jiSebis foTlebi, totebi da nayofebi. 

A1
1 – Sav-yomrali, 5-10 sm simZlavris, kaklovan-marcvlovani, 

fxvieri, Tixnari, bevria fesvebi, gadasvla TandaTa no-

biT i.

A1
11 – muqi yomrali, 10-15 sm simZlavris, Tixnari, momkvrivo, 

struqturul erTeulebze susti simkrTale, fesvebi 

nak lebad, gadasvla TandaTanobiTi. 

A1
111 – muqi yomrali, 10-15 sm simZlavris, momkvrivo, Tixnari, 

koStovani, struqturul erTeulebze susti simkrTale, 

gvxdeba qanis namtvrevebi, fesvebi erTeulad.

BC – yomrali, 15-35 sm simZlavris, koStovan-dakuTxuli, er-

Teulad fesvebi, bevria qanis namtvrevebi. yomral-Sav 

niadagebSi gamoiyofa erTi qvetipi – tipuri.
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kordian-karbonatuli niadagebi xasiaTdeba sustad di-

fe rencirebuli pro filiT, kargad gamoxatuli humusovani 

horizontiT, gacvlis maRali teva do biT. profils aqvs Sem-

degi Seneba:

0 – mkvdari safari 1-3 sm simZlavris, Cveulebriv sustad gaxr-

wnili CamonacveniT. 

A – muqi an muqi-ruxi, zogjer yavisferi elferiT, 3-dan 20 sm-

mde simZlavris, bevri fesvebiT, marcvlovani an wvril-

koStovan-marcvlovani, Tixnari, gvxdeba xreSi, gadasvla 

TandaTanobiTi.

AB – muqi yomrali, 10-20 sm simZlavris, marcvlovan-koStovani, 

momkvrivo, Tixnari an Tixa, erTeulad qanis namtvrevebi, 

fesvebi naklebad, gadasvla naTeli. 

B – ruxi yomrali SeferilobiT, 20-30 sm simZlavris, koStovan- 

kaklovani, bevria qanis namtvrevebi, fesvebi erTeulad, 

gadasvla TandaTanobiTi.

BC – Ria-yomrali, 20-30 sm simZlavris, kaklovan-koStovani, 

bevria qanis namtvrevebi.

kordian-karbonatuli niadagebi aerTianebs sam qvetips: 

tipurs, gamo tu tuls da wiTeli feris (`Terra rossa~). 

yavisferi niadagi xasiaTdeba mkveTrad gamoxatuli pro-

filis diferenciaciiT feris mixedviT, araCamrecxi wylis 

reJimis pirobebSi gaTi xe bis procesiT. profils aqvs Semdegi 

Seneba:

A – muqi moruxo-yavisferi, 20-30 sm simZlavris, mZime Tixnari 

an Tixa, koStovani, zogjer kordiani, karbonatuli 

zedapiridan (yavisfer karbonatul niadagSi), bevria 

fesvebi, zogjer xirxatiani, gadasvla naTeli. 

B(ca) – Ria yavisferi, 20-30 sm simZlavris, Tixiani, mkvrivi, 

koStovan-kaklovan-wvrilbeltovani, karbonatuli (ya -

vi sfer karbonatul da tipur niadagSi), fesvebi erTe-

ulad, gvxvdeba qanis namtvrevebi, mkvrivi, gadasvla 

TandaTanobiTi.
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BC(ca) – araerTgvarovani, 20-35 sm simZlavris, ufro msubuqi 

da naklebad mkvrivi, vidre zeda horizonti, fesvebi 

erTeulad, bevria qanis namtvrevebi, karbonatuli 

yvela qvetipSi. 

yavisferi niadagebi aerTianebs sam qvetips: karbonatuls, 

tipurs, da gamo tutuls. amis garda, zogjer gamoiyofa Ria 

(yvelaze mSrali qvetipi – ariduli tyis qveS) da renZino-kar-

bonatuli (karbonatebis gadidebuli Semcve lo biT).

nax. 26. yavisferi niadagis qvetipebSi karbonatebis gavrcelebis 

kanonzomierebani

1. yavisferi gamotutuli; 2. yavisferi tipuri; 

3. yavisferi karbonatuli. – – –  karbonatebis gavrceleba
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mdelos-yavisferi niadagi xasiaTdeba sustad diferen-

cirebuli profi liT, yavisfer niadagze ufro mZlavri pro-

filiT, mTel profilSi, an mis qveda nawilSi, galebebis niS-

nebiT, sustad gamoxatuli karbonatul-iluviuri horizon-

tiT. profils aqvs Semdegi Seneba:

A1
1 – muqi yavisferi, 15-20 sm simZlavris, mZime Tixnari, koSto-

van-kaklovani, zogjer kordiani, momkvrivo, bevria fes-

vebi, gadasvla TandaTanobiTi. 

A1
11 – ruxi-yavisferi, 10-15 sm simZlavris, mZime Tixnari an Tixa, 

mkvrivi, blanti, fesvebi naklebad, gadasvla TandaTano-

biTi.

AB – yavisferi, 5-10 sm simZlavris, mZime Tixnari an Tixa, 

zogjer gale bebis laqebiT, zogjer xirxatiani, blanti, 

teniani, fesvebi mcire raodenobiT, gadasvla naTeli. 

B – yavisferi, 20-50 sm simZlavris, mZime Tixnari an Tixa, mkvr-

ivi, blanti, galebebis laqebiT, mkvrivi, teniani, gadas-

vla TandaTanobiTi. 

BC – muqi-yavisferi, 30-50 sm simZlavris, aramyar-koStovan-

beltovani, mZime Tixnari an Tixa, zogjer qanis namt-

vrevebiT an konglomeratebiT, galebebis laqebiT, mkvri-

vi, teniani. 

mdelos-yavisferi niadagebi aerTianebs Semdeg qvetips: 

tipurs, mdeluk-yavisferi, zedapirulad mdeluk-yavisferi 

da gamotutuli.

ruxi-yavisferi niadagi xasiaTdeba humusovani da kar-

bonatuli profi lis SedarebiTi gaWimulobiT, profilis Sua 

nawilSi kargad gamoxatuli gaTi xebiT da zedapiridan karbon-

atebis arsebobiT. profils aqvs Semdegi Seneba:

ACa – moyavisfro-ruxi, 20-30 sm simZlavris, marcvlovan-wvril-

koStovani, Tixnari, bevria fesvebi, gadasvla naTeli. 

BmCa –  moruxo-yavisferi an moruxo-yomrali, 30-40 sm simZlavr-

is, mkvrivi, ufro mZime vidre humusovani, fesvebi iSvi-

aTad, kaklovan-beltovani, Tixnari an msubuqi Tixiani, 

karbonatuli gamonayofebi warmodgenilia ZarRvebiT 

da karbonatuli obiT, gadasvla TandaTanobiTi.



92

BCam – ruxi-yavisferi, 20-30 sm simZlavris, gaTixeba SeTavseba-

dia maqsima lur karbonatulobasTan, karbonatebi gx-

vdeba ganayofebis laqebisa da konkreciebis saxiT, Tix-

nari an msubuqi Tixiani, kaklovan-dakuTxuli, gadasvla 

TandaTanobiTi. 

BCCs – Ria yavisferi, 20-30 sm simZlavris, aramyar koStovani, 

mZime Tixnari, karbonatuli, alag damlaSebuli. 

ruxi-yavisferi niadagebi aerTianebs Semdeg qvetips: muqi, 

Cveulebrivi da Ria.

mdelos-ruxi-yavisferi niadagi, rux-yavisfer niad-

agebTan SedarebiT, xasiaTdeba ufro mZlavri profiliT, 

mTels profilSi galebebis niSnebiT, Zlieri gaTixebiT. pro-

fils aqvs Semdegi Seneba: 

ACa(g) – ruxi-yavisferi, 20-35 sm simZlavris, teniani, momkvrivo, 

gvxdeba fesvebi, koStovani, Tixnari, galebebis niSne-

bi, gadasvla naTeli.

 BCa(g) – yavisferi, 40-60 sm simZlavris, galebebis niSnebiT, Tix-

nari, teni ani, gaTixebuli, erTeulad fesvebi, gadas-

vla TandaTanobiTi. 

 BCCa(g) – Ria yavisferi, 40-50 sm simZlavris, galebebis niSnebiT, 

karbonatebis TeTri TvlebiT, Tixnari, koStovan-kak-

lovani. 

mdelos-ruxi-yavisferi niadagebi iyofa sam qvetipad: ze-

da pirulad-mdeluk-ruxi-yavisferi, mdeluk-ruxi-yavisfe ri 

da mdelos-ruxi-yavisferi.

Savi niadagi xasiaTdeba susti diferenciaciiT, sakmaod 

mZlavri humu so vani horizontiT, gadidebuli simkvriviT, 

Tixa meqanikuri Sedge ni lo biT. pro fils aqvs Semdegi Seneba:

A1
1 – Savi, simZlavriT 15-25 sm simZlavris, Tixiani, koStovan-

dakuTxuli an marcv lo vani, pewiT struqturul waxnage-

bze, fesvebis didi rao de nobiT, momkv rivo, gadasvla 

TandaTanobiTi. 

A1
11 – Savi, odnav moruxo SeferilobiT, 10-20 sm simZlavris, 

Tixiani, kaklovan-prizmuli, mkvrivi, pewiT struqtu-



93

rul waxnagebze, dawi duli Senebis, erTeulad fesvebi, 

gadasvla naTeli.

B – moSavo-yavisferi, 15-25 sm simZlavris, Tixiani, koSto-

van-prizmuli, pewiT struqturul waxnagebze, mkvrivi, 

dawiduli, gadasvla Tanda Ta nobiTi. 

BC – Calisferi, 30-40 sm simZlavris, Tixiani, mkvrivi, aramyar-

kaklovani, karbonatebis `TeTri TvlebiT~. 

 Savi niadagebi iyofa ramdenime qvetipad: mdelos-lebiani, 

gamotutuli, tipuri, karbonatuli.

Savmiwa xasiaTdeba sakmaod mZlavri humusovani horizon-

tiT. profils aqvs Semdegi Seneba:

A1
1 – Savi, 15-20 sm simZlavris, Tixnari, marcvlovan-kaklovani, 

fesvebi didi raodenobiT, gadasvla TandaTanobiTi. 

A1
11 – Savi, 15-25 sm simZlavris, Tixnar-Tixiani, koStovan-kak-

lovani, fesvebi naklebi raodenobiT, momkvrivo, gadas-

vla TandaTanobiTi.

AB – moSavo-yavisferi, 15-25 sm simZlavris, Tixnar-Tixiani, 

momkvrivo, koStovan-prizmuli, fesvebi erTeulad, gad-

asvla TandaTanobiTi.

BC – yavisfer-Calisferi, 25-35 sm simZlavris, Tixnar-Tixiani, 

koStovan-dakuTxuli, mkvrivi. 

Savmiwebi iyofa qvetipebad: gamotutuli da tipuri.

mTa-tye-mdelos niadagi xasiaTdeba aradiferencirebuli 

profiliT, maRali da Rrma humusirebiT, mcire an saSualo sim-

ZlavriT, Zlieri gamo tu tviT. profils aqvs Semdegi Seneba:

0 – mkvdari safari 1-3 sm simZlavris, sustad gaxrwnili foT-

lebi.

A – moSavo-yomrali, 10-20 sm simZlavris, bevria fesvebi, 

aramyar-wvrilmar cvlovani, Tixnari, xSirad xreSis Ca-

narTebiT, gadasvla TandaTanobiTi. 

AB – muqi yomrali, 15-25 sm simZlavris, fesvebi naklebad, Tix-

nari, aramyar-koStovan-kaklovani, gvxvdeba xreSi, gad-

asvla naTeli.

B – yomral-Jangiani, 20-30 sm simZlavris, fesvebi erTeulad, 

aramyar-koStovani, momkvrivo, Tixnari, gvxvdeba qanis 

namtvrevebi, gadasvla TandaTanobiTi. 
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BC – yomrali, 20-30 sm simZlavris, aramyar-koStovani an us-

truqturo, Tixnari, momkvrivo, gadasvla TandaTano-

biTi. 

CD – Ria yomrali, 10-20 sm simZlavris, ustruqturo, Tixnari, 

momkvrivo.

mTa-tye-mdelos niadagebi aerTianebs sam tips: tipurs, 

torfians da muqs.

mTa-mdelos niadagi xasiaTdeba aradiferencirebuli 

profiliT, kar gad gamoxatuli humusovani horizontiT, sa-

Sualo an mcire simZlavriT. pro fils aqvs Semdegi Seneba: 

A – yavisfer-yomrali an muqi yavisfer-yomrali, 15-20 sm sim-

Zlavris, zedapiridan xSirad sxvadasxva xarisxiT ga-

kordebuli an torfian-gakordebuli, aramyar-wvril-

marcvlovani (aramyar-wvrilkoStovan-wvrilmarcvlo-

vani), Tixnari an msubuq-Tixiani, xSirad xreSis CanarTe-

biT, bevria fesvebi, gadasvla naTeli.

B – yomral-yavisferi, 15-25 sm simZlavris, aramyar-wvril-

marcv lovani (aramyar-koStovan-wvrilmarcvlovani), 

Tixnari an msubuq Tixiani, xirxatis meti SemcvelobiT, 

momkvrivo, forovani, fesvebi naklebad, gadasvla Sesam-

Cnevi.

BC – yomrali, 10-20 sm simZlavris, aramyar-koStovani an us-

truqturo, Tixnari, momkvrivo, bevria qanis namtvreve-

bi, gadasvla TandaTanobiTi. 

CD – Ria yomrali, 10-20 sm simZlavris, ustruqturo, Tixnari, 

momkvrivo. mTa-mdelos niadagebi iyofa: tipur, torfi-

an, humus-iluviur, meoradad.

mTa-mdelos Savmiwisebri niadagi xasiaTdeba aradifer-

encirebuli pro fi liT mZlavri humusovani horizontiT. pro-

fils aqvs Semdegi Seneba:

A – Savi (muqi-ruxi) yavisferi ieriT, 30-45 sm simZlavris, zeda-

piridan xSirad sxvadasxva xarisxiT gakordebuli, myar-

marcvlovani (koStovan-marcvlovani), Tixnari an msubuq-

Tixiani, bevria fesvebi, momkvrivo, sustad wvrilforo-

vani, xreSiani, gadasvla TandaTanobiTi. 
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B – muqi ruxi-yavisferi, 25-35 sm simZlavris, myar-koStovan-

marcvlovani, Tixnari an msubuqTixiani, gvxdeba fesvebi, 

sakmaod xreSiani, momkvrivo, forovani. gadasvla Tanda-

TanobiTi.

BC – yomrali, 10-20 sm simZlavris, aramyar-koStovani an us-

truqturo, Tixnari, momkvrivo, bevria qanis namtvre-

vebi. 

mTa-mdelos Savmiwisebri niadagebi aerTianebs sam qvetips: 

tipurs, gamo tutuls da karbonatuls.

damlaSebuli niadagi aerTianebs bics da bicnarebs. bici 

niadagi advi ladxsnad marilebs zedapiridanve Seicavs, bic-

narebi ki – qveda fenebis ama Tu im siRrmidan. bici da bic-

nari niadagi iyofa Semdeg qvetipebad: tipuri, mdelos, daWa-

obebuli, meoradi mlaSobi.

aluviuri niadagi xasiaTdeba regularuli datborviT 

da niadagebis zedapirze aluvionis axali Sreebis daleqviT. 

es niadagebi xasiaTdeba nair g vari reJimiT, SenebiT da Tvise-

bebiT. maTi Tvisebebi bevrad ganisazRvreba im auzis bunebiT, 

sadac viTardeba es niadagebi. profils aqvs Semdegi Seneba:

A – ruxi, simZlavriT 5-30 sm, aramyar-wvril-koStovani,           

gvxvde ba fesvebi, gadasvla naTeli.

BC – sxvadasxva SeferilobiT (ufro xSirad muqi ruxi), us-

truqturo, xirxatiani, gadasvla TandaTanobiTi.

C – Ria ruxi, usutruqturo, xirxatis gadidebuli Semc-

velobiT.

aluviuri niadagebi aerTianebs or tips: kordian mJaves da 

kordian maZRars.

praqtikuli mecadineoba

praqtikuli mecadineoba Temaze `niadagebis morfolo-

giuri daxasiaTeba~ iTvaliswinebs ori davalebis Sesrulebas:

niadaguri genetikuri horizontebis gamoyofa da indeq-• 
sacia da niada guri monolitebiT genetikuri profile-

bis morfologiuri aRwera (niadagis 2-3 tipi, romlebic 
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warmodgens sxvadasxva landSaftur zonas, magaliTad, 

wiTelmiwebi, yviTel-yomralebi, mTa-mdelos, yavis feri, 

aluviuri da sxv.);

studentebis mier aRwerili ZiriTadi genetikuri hori-• 
zontebis morfologiuri niSnebis faqtorul-genetikuri 

analizi.

sawyisi masala. niadaguri monolitebi; niadaguri stru-

qturebis kole q ci ebi, Senebis, axalqmnilebebis da CanarTebis 

variantebis; santimetrebi; cxri lebi, romlebic iZleva niada-

gebis morfologiuri niSnebis sworad gansa zRvris saSualebas; 

niadaguri profilis morfologiis Caxatvis da aRwe ris T vis 

da studentebis mier aRwerili niadagebis ZiriTadi horizon-

tebis morfo lo giuri niSnebis faqtorul-genetikuri anali-

zisTvis specialuri blankebi.

pedagogis Sesavali saubari moicavs sam Temas:

warmodgena niadagebis morfologiur profilze da mis 1. 

mWidro kavSirze niadagwarmomqmnel faqtorebTan, niada-

gur genetikur horizontebze. niadaguri genetikuri ho-

rizontebis indeqsacia.

studentebis gacnoba niadagebis ZiriTadi morfologiu-2. 

ri niSnebis diagnostikis wesebTan: feris, Seferilobis, 

struqturis, Senebis, granu lo met ruli Sedgenilobis, 

axalqmnilebebis da CanarTebis, mcenareebis fesvTa siste-

mis Taviseburebebis.

niadagwarmoqmnis faqtorebis da masTan dakavSirebuli 3. 

niadagwar moq mnis procesebis analizTan SexamebiT niada-

gebis ZiriTadi tipebis profi lebis morfologiuri Sene-

bis mokle gacnoba.

davalebis Sesruleba:

pedagogis Sesavali saubridan miRebuli codnis da, agreT-1. 

ve, saleqcio masalis gamoyenebiT, studenti, damouki-

deblad, niadaguri monolitis CarCoze moniSvnavs gene-

tikuri horizontebis sazRvrebs da aZlevs maT Sesabamis 

inde q sebs. pedagogis mier horizontebis sworad gamoyo-

fis Semowebis Semdeg stu de nti zomavs santimetrebiT maT 
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sisqes. miRebuli monacemebi Seaqvs Wrilis aRweris blan-

kSi niadaguri profilis sqematuri aRwerisTvis. amasTan 

gamoi ye neba pirobiTi aRniSvnis sistema. Semdeg or svetSi 

Seitaneba gamoyofili genetikuri horizontebis indeqse-

bi da maTi siRrmeebi.

Semdeg studenti iwyebs genetikuri horizontebis morfo-2. 

logiuri niSnebis aRweras im TanmimdevrobiT, romelic 

mocemulia blankSi. niadaguri monolitebis aRwerisas ga-

moiricxeba iseTi niSnebi, rogoricaa tenianoba, granulo-

metruli Semadgenloba, Sxuili.

samuSaos daskvniT nawilSi students gadaaqvs niadagebis 3. 

mor fo lo giur niSnebi Semajamebel cxrilSi faqtorul-

genetikuri analizisTvis (dana rTi 4). cxrilis ukanasknel 

svetSi (niadagebis SedarebiTi daxasiaTeba) stu de nti aTa-

vsebs monacemebs erTi vertikaluri sartylidan meori-

sken niada gebis ZiriTadi genetikuri horizontebis cal-

keuli morfologiuri maCve neb lebis Secvlis xasiaTis 

Sesaxeb. amasTan saWiroa niadagwarmomqmneli faqto rebis 

zemoqmedebiT da maTTan dakavSirebuli sxvadasxva niadag-

warmomqmneli procesebis zegavleniT niadagebis Secvlis 

axsna.
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Tavi 3
niadagis analitikuri daxasiaTeba

3.1. niadagis qimiuri da fizikur-qimiuri Tvisebebi

niadagis fizikur-qimiuri da qimiuri Tvisebebis cod-

na auci lebelia niada gebis genezisis da niadagwarmomqmneli 

procesebis dasadgenad. niada gebis qimiuri da fizikur-qi-

miuri Tvisebebis dasaxasiaTeblad asruleben sxvadasxva saxis 

analizs. maT Soris yvelaze gavrcelebulia: humusis Semcve-

lobis da Semadgenlobis, pH-is sididis, mTliani qimiuri Sed-

genilobis, granu lo met ruli Sedgenilobis, STanTqmis te-

vadobisa da niadaguri mSTanTqavi komp leq sis Sedgenilobis 

gansazRvra.

aq moyvanili CamonaTvaliT ar amoiwureba maTi mravalfe-

rovneba. zogierTi niadagis tipisTvis saWiroa damatebiTi qi-

miuri analizebi. maga li Tad, yavisferebSi, rux-yavisferebSi, 

mdelos-rux-yavisferebSi, bicobebSi, rom le bic Seicavs pro-

filSi karbonatebis kalciums, xdeba karbo na te bis gansazR-

vra. am niadagebisTvis, zogierT SemTxvevaSi, axdenen TabaSi-

ris gansa  z Rvras. damlaSebuli niadagebisTvis mniSvnelovania 

wyalx snadi naer Te bis (wylis gamonawuris) analizi, romelic 

iZleva damlaSebis xarisxis da marilebis Semadgenlobis dad-

genis saSualebas.

praqtikul mecadineobaze tardeba niadagebis fizikur-

qimiuri da qimiuri Tvisebebis da profilSi maTi ganawilebis 

Seswavla. arsebobs niadagur pro fi lSi nivTierebebis ganawi-

lebis sxvadasxva tipi.

ganawilebis akumulaciuri tipi xasiaTdeba nivTiere-

bis maqsimaluri dag rovebiT zeda horizontSi. siRrmiT misi 

raodenobis klebis mixedviT arCeven or qvetips. pirveli tipi 
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gansxvavdeba nivTierebis upiratesi dagro vebiT zeda hori-

zontSi da siRrmiT mkeTri SemcirebiT. aseTi ganawilebis maga-

liTi SeiZleba iyos humusis ganawileba yviTelmiwa-ewer an 

yviTelmiwa-ewerlebian niadagebSi. meore tipi xasiaTdeba siR-

rmiT nivTierebis Tanda Ta no biTi, Tana bari klebiT. ase nawil-

deba humusi SavmiwebSi da rux-yavisfer niadagebSi.

ganawilebis eluvialuri tipi gansxvavdeba nivTierebis 

Semcvelobis Tanmi  m  devruli zrdiT zeda horizontebidan 

qve da horizontebisken.

eluvialur-iluvialuri tipi axasiaTebs profils, sadac 

zeda nawilSi nivTi ereba SedarebiT dabali SemcvelobiTaa, 

nax. 27. niadagur profilSi nivTierebis ganawilebis tipi:

1. akumulaciuri; 2. eluviuri; 3. Tanabari; 4. akumulaciur-elu-

viur-iluviuri; 5. eluviur-iluviuri; 6. SuaTana-akumulaciuri
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izrdeba Sua nawi lSi da kidev ufro izrdeba profilis qveda 

fenaSi. 

akumulaciur-eluvialur-iluvialuri tipi xasiaTdeba 

zedapirTan nivTie re bis dagrovebiT, mkveTri SemcirebiT 

uSualod humusovani horizontis qveS da garkveuli zrdiT 

profilis Sua an qveda nawilSi.

Tanabari tipi – es aris mTel profilSi zevidan qvemoT 

nivTierebis Tana bari ganawileba. 

Seuledur-akumulaciuri tipi xasiaTdeba niadaguri niv-

Tierebis dagrovebiT profilis Sua nawilSi.

niadagebis qimiuri Semadgenlobis Seswavlis dros ganix-

ileba Semdegi mniSv ne lovani maCveneblebi.

humusi. organuli nivTiereba aris niadagis yvelaze damax-

asiaTebeli kom po   nenti. is Seicavs rogorc araspecifikur 

organul naerTebs (Zmris, limonis mJavebi da sxv.), ise speci-

fikur – TviT humusovan nivTierebebs. es ukanask ne lebi war-

modgenilia rTuli maRalmolekuluri naerTebiT. humuso vani 

naer Te bis mTavari komponentebia huminis mJavebi (hm) da ful-

vo m Ja vebi (fk). isini gansxvavdeba maT molekulaSi aromatuli 

birTvis da periferiuli nawi lis SefardebiT (funqcionaluri 

an reaqciuli jgufebis). humusovani nivTie re bebi upiratesad 

Sedgeba naxSirbadis, wyalbadis da azotisgan.

niadagSi saerTo humusis gansazRvra Cveulebriv xdeba 

i.ti urinis meTo diT, romelic dafuZnebulia gogirdmJava-

Si kaliumis biqromatis xsnaris organuli naxSirbadis da-

Jangvaze. humusis Semcveloba gamoixateba procen te bSi niada-

gis masidan. niadagebis zeda horizontebSi is meryeobs farTo 

farg lebSi: 1-2%-dan rux-yavisfer niadagebSi, 12-16%-mde 

mTa-mdelos niada ge bSi. humusis Semcvelobis gradaciebi mot-

anilia danarTSi 5. sxvadasxva niadagebi gansxvavdeba profil-

Si humusis ganawilebiT, e.i. humusovani profi lis SenebiT.

niadagis humusis mniSvnelovani maCvenebelia huminis mJa-

vebis naxSirbadis Semcvelobis Sefardeba fulvomJavebis nax-

Sirbadis Semcvelo bas Tan (Ch/Cf), romelic iZleva warmodge-
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nas humusis jgufur Semadgenlobaze. am Sefardebis sididiT 

ganisazRvreba humusis tipi (danarTi 5).

sidide Ch/Cf>1 miuTiTebs humusis humatur tipze, rac 

damaxasiaTebelia mSrali subtropikebis niadagebis zeda ho-

rizontebisTvis: ruxi-yavisferi, mde los-ruxi-yavisferi, 

yavisferi, mdelos-yavisferi, Savmiwa. humusis es tipi iyofa 

sakuTriv humaturze (Ch/Cf>2) da fulvatur-humaturze (Ch/

Cf=2-1).

sidide Ch/Cf<1 miuTiTebs humusis fulvatur tipze, ro-

melic dama xa sia Te belia rogorc teniani subtropikebis (wi-

Telmiwebi, yviTelmiwebi, yviTel miwa-eweri, yviTelmiwa-ewer-

lebiani), ise tyis niadagebisTvis (yviTel-yomrali, yom rali). 

humusis fulvaturi tipi iyofa humatur-fulvaturze (1-0,5) 

da sakuTriv ful vaturze (<0,5).

huminisa da fulvomJavebi iSviaTad imyofeba niadagSi Ta-

visufal mdgo ma  reo baSi. Cveulebriv isini Sedis gacvliT re-

aqciebSi niadaguri xsnaris an niadaguri STanTqmis kompleq-

sis kationebTan da warmoqmnis orga nul-minera lur naerTebs, 

romlebic gansxvavdeba Tavisi TvisebebiT. erTmux ti ani katio-

nebis humatebi (Na+, K+) kargad ixsneba, moZravia, SeuZliaT 

gadaad gi leba niadagur profilSi. huminis mJavebis naerTebi 

or- an sammuxta kaTi o nebTan (Ca2+, Mg2+, Fe3+, Al3+) mcired xsnadi, 

sustad moZravia. fulvomJavebis yvela orga nul-mineraluri 

naerTi kargad ixsneba, rac ganapirobebs maT Zvra do bas da nia-

dagur profilSi maT maRal migraciul unars.

humusis humaturi tipi icvleba niadaguri profilis mi-

xedviT. rogorc wesi, siRrmiT mcirdeba huminis mJavebi da iz-

rdeba fulvomJavebis wili. humusis SemadgenlobaSi es cvli-

lebebi aRiniSneba profilis Seswavlis dros, magram niadagSi 

humusis tipis dasaxeleba xdeba horizont A-Si humatur-ful-

va turi SefardebiT. 

niadagebis mTliani qimiuri Sedgeniloba warmodgenas 

gviqmnis im qimiuri elemetnebis Semcvelobasa da Sefardeba-

ze, romlisganac Sedgeba mTeli niada guri masa. niadagebis ge-

netikuri horizontebi gansxvavdeba mTliani Sedge ni lo biT. 
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magaliTad, humusovan horizontebSi, Cveulebriv, gadide bu-

lia naxSi r badis, azotis, fosforis, manganumis Semcveloba; 

eluvialuri hori zon tebi gamoirCeva kaJmiwis ufro maRali 

SemcvelobiT, magram xSirad gaRari be bu lia rkiniT, aluminiT, 

kalciumiT, magniumiT da sxva elementebiT; iluviur hori zo-

ntebSi umTavresad grovdeba rkina da alumini. 

elementebis mTliani Semcveloba gamoiTvleba procen-

tebSi niadagis masa s  Tan da gamoisaxeba oqsidebis saxiT. niada-

gebis mTliani Sedgenilobis mTa vari oqsidebia Si02, Al203, Fe203, 
Cao, Mg0. vinaidan niadagwarmoqmnis procesSi rkinis da alumi-

nis oqsidebis qceva msgavsia, amitom maTTvis xSirad iyeneben 

Semajamebel maCvenebels – R203 (Fe203 + Al203). 
niadagis mTliani qimiuri Sedgeniloba ganisazRvreba mis 

yvela genetikur horizontSi da dedaqanSi. niadagur hori-

zontebsa da dedaqanSi elementebis Semcvelobis Sedareba sa-

Sualebas gvaZlevs davadginoT niadagis qimiuri Sed ge nilobis 

cvalebadoba, rac gamowveulia niadagwarmomqmneli proce-

sebiT.

elementebis Tanabari ganawileba genetikuri horizonte-

bis mixedviT, rogorc wesi, metyvelebs mineralebis daSlis 

procesebis uqonlobaze, rac dama  xasiTebelia, ruxi-yavisfe-

ri, mdelos-ruxi-yavisferi, yavis feri, mdelos-yavisferi, Sa-

vmiwa, mTa-tye-mdelos, mTa-mdelos, mTa-mdelos Savmiwisebri 

nia da gebisTvis.

mTavari oqsidebis Semcvelobis mixedviT profilis dife-

renciacia SeiZ leba miuTiTebdes niadagwarmoqmnis procesSi 

mineraluri komponentebis daS lasa da gadaadgilebaze. am Sem-

TxvevebSi niadagebis zeda horizontebSi aRini S  neba kaJmiwis 

SedarebiTi dagroveba (rogorc yvelaze mdgradi mineralebis 

–kvarcis, mJave mindvris Spatebis narCeni dagrovebis maCvene-

beli) da gaRa ri beba erTnaxevari oqsidebiT (R203) da fuZeebiT 

(Ca0 da Mg0). niadagebis qveda hori  zontebSi aRiniSneba R203 

akumulacia. elementebis ganawilebis aseTi xasi aTi miuTiTebs 

niadaguri profilis eluvialur-iluvialur diferenciaze, 

rac damaxasiaTebelia niadagebisTvis, romlebSic mimdina-
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reobs gaewerebis proce sebi (yviTelmiwa-eweri, yviTelmiwa-

ewerlebiani niadagebi). 

niadagebis granulometruli Sedgeniloba gamoisaxeba 

procentebSi nia da gis masasTan. am fraqciebidan gansakuTre-

bul interess warmoadgens leqis fraqcia (<0,001 mm). leqi war-

moadgens niadagis yvelaze aqtiur nawils. Ziri Ta dad Sedgeba 

Tixamineralebisgan, gansxvavdeba maRali mSTanTqmis unariT, 

mdi d a ria humusovani nivTierebebiT, rkinis da aluminis oq-

sidebiT, yvelaze advi lad gamoirecxeba wylis daRmavali de-

niT. 

yviTelmiwa-ewer da yviTelmiwa-ewerlebian niadagebSi 

leqis ganawilebas aqvs eluviur-iluviuri xasiaTi, profi-

nax. 28. leqis fraqciis ganawilebis profiluri mrude

1. yomrali; 2. yavisferi; 3. yviTelmiwa-eweri
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lis zeda nawilSi gaRaribebiT da iluvialur horizontSi da-

grovebiT. mSrali subtropikebis niadagebSi (ruxi-yavisferi, 

mdelos-ruxi-yavisferi, yavisferi, mdelos-yavisferi) aRini-

Sneba leqis dagroveba profilis Sua nawilSi, rac miuTiTebs 

Sidaniadagur gamo fit vaze (in situ).
niadaguri xsnaris reaqcia ganisazRvreba Tavisufali H+ 

da OH- ionebis aqti urobiT da ganisazRvreba pH sididiT (H+ 
koncentraciis uaryofiTi lo ga ri TmiT). H+ koncentraciis 

zrdis dros pH mniSvneloba mcirdeba, xolo koncen t ra ciis 

Semcirebisas – izrdeba. pH-is 7-ze naklebi mniSvneloba axasia-

Tebs mJave reaqcias, 7-ze meti – tutes, xolo 7-is farglebSi 

Seesabameba neit ra lur reqcias.

nuadaguri xsnaris reaqcia, ZiriTadad, ganpirobebulia 

masSi organuli mJavebis, fuZeebis, STanTqmuli kaTionebis ar-

sebobiT.

praqtikul mecadineobebze niadagebis fizikur-qimiuri 

Tvisebebis Seswav li sas gamoiyeneba niadagebis wylis suspen-

ziaSi gansazRvruli pH
wyl

 mniSv ne loba. sxvadasxva niadagis 

niadaguri xsnaris reaqcia meryeobs did inter va lSi – 3-dan 

10-mde (danarTi 5). magaliTad, Zlier mJave reaqcia damaxasi-

aTe be lia wiTelmiwebis, yviTelmiwa-eweris, yviTelmiwa-ewer-

lebiani niadagebis zeda horizontebisTvis, romlebic gam-

didrebulia fulvomJavebis agresiuli fraq ci ebiT da gaRa-

ribebulia fuZeebiT. yomrali, mTa-tye-mdelos, mTa-mde los 

nia da gebis zeda horizontebSi, sadac ufro meti raodenobiT 

warmoiqmneba humi nis mJavebi da fuZeebis meti raodenobaa, 

reaqcia icvleba mJavidan sust mJave reaqciamde. niadagebSi, 

romlebic Seicavs kalciumis karbonatebs (yavisfe ri, mdelos-

yavisferi, ruxi-yavisferi, mdelos-ruxi-yavisferi da sxv.), 

pH maCvene beli izrdeba sust tute da tute mniSvnelobamde. 

niadaguri xsnaris Zlier tute reaqcia, Cveulebriv, dakavSi-

rebulia niadagSi sodis (NaHC03 an Na2C03) arsebobasTan, rac, 

aRiniSneba magaliTad, bicobebSi. 

niadaguri mSTanTqavi kompleqsi. niadaguri koloidebi 

maT mier STanT q muli kaTionebiT warmoadgens niadagur mSTan-
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Tqav kompleqss. niadagur kolo idebs miekuTvneba <0,0001 mm 

zomis nawilakebi. isini Sedgeba organuli da mine ra luri naer-

Tebisgan. organuli koloidebi warmodgenilia huminis mJave-

biT, fulvomJavebiT, huminebiT da sxva rTuli organuli naer-

TebiT. mine ra luri koloidebi, ZiriTadad, Seicavs kristalu-

ri agebulebis Tixamineralebs, da, agreTve, amorful nivTie-

rebebs, upiratesad rkinis da aluminis hidro oqsidebs. mcire 

zomis gamo koloidur nawilakebs aqvT mniSvnelovani zedapi-

ri, didi zedapiruli energia da gaaCniaT ionebis da moleku-

lebis STan Tqmisadmi didi unari. raodenobrivad mSTanTqavi 

unari xasiaT deba STan T qmis tevadobiT an kaTionuri cvlis 

tevadobiT. amgvarad, STan T qmis tevadoba – niadagis mier Se-

boWili yvela gacvliTi kaTionebis jami.

STanTqmis tevadoba gamoixateba mg-ekv 100 gram niadagze. 

niadagebi mniSvnelovnad gansxvavdeba STanTqmis tevadobis 

sididiT: 1-dan 70 mg-ekv-mde. is damokidebulia niadagis gra-

nulometrul Sedgenilobis, humusis Semcve lo bisa da leqis 

fraqciis mineralogiur Sedgenilobaze. qviSa niadagebSi STan-

T  qmis tevadoba Zalian dabalia (1-5 mg-ekv 100 gram niadagze), 

Tixna rebSi – 15-20 mg-ekv, TixaSi – 25-30 mg-ekv. niadagebis hu-

musovan horizontebSi STanTqmis tevadoba yovelTvis metia, 

vidre qvemomdebare fenebSi, es ganpirobebulia humu sovani 

nivTierebebis maRali (150-200 mg-ekv) STanTqmis tevadobiT. 

kolo i duri fraq ciis Tixamineralebi Zlier gansxvavdeba 

STanTqmis tevadobis sidi diT: maqsi ma luriT monTmoriloni-

ti (60-100 mg-ekv) da Zalian dabaliT kaoliniti (3-15 mg-ekv), 

rac, rasakvirvelia, gavlenas axdens niadagis gacvliT teva-

dobaze.

niadaguri mSTanTqavi kompleqsis analizis dros STanTq-

mis tevadobis sididis Sefaseba xdeba Semdegi maCveneblebiT 

(mg-ekv): dabali <20, saSualo 20-40, didi >40 (danarTi 5). saWi-

roa, agreTve, niadagis profilis mixedviT STan Tqmis tevado-

bis ganxilva. yvelaze didi tevadobiT, Cveulebriv, xasiaTde-

ba niadagebis humus-akumulaciuri da iluviuri horizonte-

bi, yvelaze dabaliT – eluvialuri horizontebi. magaliTad, 
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SavmiwebisTvis, mTa-tye-mdelos, mTa-mdelos niadagebisTvis 

damaxasiaTebelia STanTqmuli kaTionebis maRali teva doba da 

misi ganawilebis akumulaciuri tipi – maqsimumiT zeda hori-

zo n tebSi da siRrmiT TandaTanobiTi klebiT. es garemoeba 

mniSvnelovnad aris dakavSirebuli niadagis profilis zeda 

nawilSi humusis maRal Semcvelo bas Tan da organuli koloi-

debis dagrovebasTan. yviTelmiwa-eweri da yviTelmiwa-ewer-

lebian niadagebSi, piriqiT, STanTqmis tevadoba dabalia, pro-

filis mixe d viT is nawildeba eluvialur-iluvialuri tipiT, 

rac aixsneba humusis dabali SemcvelobiT da leqis fraciis 

eluvialur-iluvialuri ganawilebiT.

niadaguri STanTqmuli kompleqsis sxva mniSvnelovani ma-

xa sia Te belia gacvliTi kaTionebis Sedgeniloba. niadagebis 

sxvad a sxva tipebi gansx va vdeba kaTionebis SedgenilobiT da 

maTi SedarebiTi mniS v nelobiT STanT qmis tevadobaSi. niadage-

bi, romelTa STanTqmis kompleqsi Seicavs mxolod Ca2+ da Mg2+, 
iTvleba fuZeebiT maZRar niadagad (magaliTad, yavisferi, mde-

los-yavis feri, ruxi-yavisferi, mdelos-ruxi-yavisferi). Tu 

Ca2+ da Mg2+-Tan erTad STanT qmuli kaTionebis SemadgenlobaSi 

Sedis wyalbadi da alumini, maSin niadagi ara maZRaria fuZeebiT. 

es damaxasiaTebelia magaliTad, wiTelmi we bis, yviTe l miwebis, 

yviTelmiwa-eweri da yviTelmiwa-ewerlebiani niadagebis Tvis. 

niadaguri STanTqmuli kompleqsis aramaZRroba gamoixateba 

proce ntebSi da misi sidide proporciulia H+ da Al+ jamis Se-

fardebisa yvela STanTqmuli kaTionebis jamTan. 

STanTqmuli kaTionebis SedgenilobaSi Na+-is arseboba 

miuTiTebs niada ge bis bicobianobaze. bicobianobis xarisxis 

sakiTxis gadasawyvetad saWiroa dava dginoT gavcliTi Na+ 
procenturi Semcveloba STanTqmuli kaTionebis jamTan. Tu 

romelime horizontSi Na+ Seadgens STanTqmuli kaTionebis 

jamis 20%-ze mets, niadagi miekuTvneba bicobebs. Tu Na+ Se-

adgens 5-dan 20%-mde, maSin niadagi miekuTvneba bicobnarebs, 

mag., ruxi-yavisferi bicobnari. bico bia noba aris Zlieri Tu 

Na+-is Semcveloba 15-20%, saSualo – 10-15%, susti – 5-10% (da-

narTi 5). 
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STanTqmis tevadoba korelaciaSia leqis fraqciis da hu-

musis Semc ve lo ba s Tan. es gansakuTrebiT naTlad mJRavndeba 

niadagebSi diferencirebuli pro   filiT (yviTelmiwa-eweri da 

yviTelmiwa-ewerlebiani niadagebi), sadac rogorc leqis, ise 

STanTqmuli kaTionebis ganawilebas aqvs eluvialur-ilu vi -

uri xasiaTi. niadagis profilSi leqis, humusis da STanTqmuli 

kaTi o nebis Tanabari ganawileba aRiniSneba Savmiwebsa da mTa-mde-

los niada ge b Si. 

karbonatebis Semcveloba. zogierTi niadagisTvis da-

maxasiaTebelia CaCO3, romelic SeiZleba aRiniSnebodes sxva-

dasxva genetikur horizontSi. CaCO3-is ganlagebis siRrme da 

profilSi misi ganawileba warmoadgens erT-erT saklasifika-

cio niSans. 

velze niadagis karbonatulobis dadgena xdeba misi Sxui-

liT masze mari l  mJa vas zemoqmedebisas:

CaCO3 + 2HCL = CaCL2 + H2O + CO2 ↑

karbonatebis raodenoba gamoisaxeba CO2-is procentebSi 

(labora to ri uli analizis SedegebiT). niadagi SeiZleba Sxuo-

des niadaguri profilis zeda, Sua da qveda nawilSi. tenis 

daRmavali denis zegavleniT karbonatebis Semcveloba xSirad 

siRrmiT izrdeba, rac metyvelebs maT gamotutvaze zeda hori-

zontebidan. sxvadasxva tipis niadagebis gansxvavebul siRrme-

ze formi r deba iluvialur-karbonatuli horizonti, sadac 

aRiniSneba karbonatebis gadi de buli Semcveloba zeda da qve-

da horizontebTan SedarebiT. SesaZle belia karbo natebis Se-

mcvelobis zrda gruntis wylebidan tenis kapilaruli amowe-

vis da tenis airTqlebis Sedegad xsnaridan CaCO3-is Semdgomi 

daleqviT. iluvi ur-karbonatuli horizontebis arseboba da-

maxasiaTebelia yavisferi, mdelos-yavisferi, ruxi-yavisferi, 

mdelos-ruxi-yavisferi niadagebisTvis, bicobebis Tvis da 

sxv.

rogorc zemoT iyo aRniSnuli, karbonatebis arseboba 

xels uwyobs niada gebis Zlier tute da tute reaqciis Seqmnas.
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TabaSiri (CaSO4 • 2H2O) gvxvdeba mxolod ariduli raione-

bis niadagebSi da warmoadgens ruxi-yavisferi, mdelos-ruxi-

yavisferi niadagebis da bicobe bis damaxasiaTebel Tavisebu-

rebas. Cveulebriv, TabaSiri grovdeba niada gebis yvelaze Rrma 

datenianebis sazRvarTan. niadagis profilSi misi ganla gebis 

siRrme gansxvavebulia da pirvel rigSi ganpirobebulia kli-

matis aridu lo bis xarisxiT. niadagebSi TabaSiris Semcveloba 

gamoisaxeba SO4
2- procentebSi.

adviladxsnadi marilebi. damlaSebuli rigis niadagebis 

(bicebi, bico bebi, solodebi) profilSi da, agreTve, ariduli 

zonis zogierT niadagSi (ruxi-yavisferi, mdelos-ruxi-yavis-

feri) aRiniSneba adviladxsnadi marilebi. isini SeiZleba iyos 

niadagis zedapiridan sxvadasxva siRrmeze.

damlaSebuli niadagebis diagnostikisTvis saWiroa advi-

ladxsnadi mari le bis raodenobis da Sedgenilobis da agre-

Tve niadagur profilSi damla Se buli horizontis ganlagebis 

siRrmis Sesaxeb informaciis codna. am mizniT gamoi yeneba nia-

dagebidan wylis gamonawuri. adviladxsnadi marilebis jami 

gamo ixateba niadagis masis procentebSi da warmoadgens mkvriv 

(an mSral) naSTs. misi sididiT dgindeba niadaguri horizontis 

damlaSebis xari sxi. Tu marilebis Semcveloba 0,3%-ze nakle-

bia, maSin niadaguri horizonti daumlaSe bu lia. 150 sm siRr-

memde aseTi horizontebis uqonlobis SemTxvevaSi niadagi sa-

erTod daumlaSebelia. damlaSebis xarisxiT niadagebi iyofa 

jgu febad myari naSTis (marilebis jami) sididis mixedviT, ro-

melic gamoixateba mSrali niadagis masis procentebSi:

sustad damlaSebuli (0,3-0,5);

saSualod damlaSebuli (0,5-1,0);

Zlier damlaSebuli (1,0-2,0);

uZlieresad damlaSebuli (>2,0).

damlaSebuli horizontis ganlagebis siRrmis mixedviT 

niadagebi iyofa:

bici (0-30 sm);

biciani (30-80 sm);
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Rrmad biciani (80-150 sm)

Rrmad damlaSebuli (>150 sm).

niadagis kuTvnileba damlaSebis xarisxis mixedviT emate-

ba niadagis ZiriTad dasaxelebas: magaliTad, bicobi biciani, 

ruxi-yavisferi niadagi Rrmad damlaSebuli da sxv.

3.2. sxvadasxva tipis niadagis qimiuri Tvisebebi

wiTelmiwa xasiaTdeba mJave reaqciiT, humusis saSualo an 

maRali SemcvelobiT, humusis fulvaturi tipiT, STanTqmis 

dabali an saSualo teva dobiT, gacvliTi H da Al siWarbiT, mZi-

me Tixnari an Tixa granu lo metruli Sedge nilobiT, kaJmiwisa 

da fuZeebis gaRaribebiT, erTnaxevari Jangeulebis gamdidre-

biT, mineraluri nawilis feralituri gamofitviT, Tixamine-

ralebSi kaolinitis, haluazitis, hetitis da hibsitis siWar-

biT, silikaturi rkinis gadidebuli SemcvelobiT. 

wiTelmiwis ZiriTadi elementaruli niadag war mom qmneli 

procesebia: feralitizacia, gaTixeba da humuswarmoqmna.

yviTelmiwis reaqcia mJavea. humusis Semcveloba meryeobs 

2-dan 7%-mde. siRrmiT humusis Semcveloba sakmaod mkveTrad 

mcirdeba. humusi fulvaturia. STanTqmuli kompleqsi ar aris 

maZRari fuZeebiT, magram aramaZRrobis xarixsi mniSvnelovnad 

icvleba (4-7-dan 60-70%-mde). granulometruli Sedgenilo-

biT, ZiriTadad, mZime Tixnarebia, siRrmiT umniSvnelod icv-

leba. amorfuli rkinis Semcveloba mcirea, arasilikaturis 

– sakmaod maRali.

yviTelmiwis ZiriTadi elementaruli niadagwarmomqmneli 

procesebia: feralitizacia, gaTixeba, humuswarmoqmna da ga-

lebeba.

Waobiani niadagi xasiaTdeba susti an neitraluri reaq-

ciiT, humusis didi SemcvelobiT, mZime granulometruli Se-

madgenlobiT, maRali disper siu lobiT. STanTqmul kationeb-

Si mkveTrad Warbobs gacvliTi kalciumi. niada gebi xasiaTdeba 

rkinis sxvadasxva formis gadidebuli SemcvelobiT. amasTan 
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aRiniSneba amorfuli rkinis dagroveba profilis zeda nawil-

Si, xolo dakri s  talebulis – siRrmiT.

Waobiani niadagis ZiriTadi elementaruli niadagwar-

momqmneli proce sebia: galebeba, gaTixeba, humuswarmoqmna da 

torfwarmoqmna.

yviTelmiwa-eweri niadagi xasiaTdeba mJave reaqciiT 

(eluviur hori zo ntSi yvelaze maRali maCveneblebiT), humu-

sis mcire an saSualo SemcvelobiT, humusis fulvaturi tipiT, 

STanTqmis dabali tevadobiT, wvrili fraqcie bisgan eluviuri 

horizontebis gaRaribebiT, ZiriTadi Jangeulebis eluviur-

iluviuri ganawilebiT, alituri gamofitviT, arasilikaturi 

rkinis siWarbiT.

yviTelmiwa-eweri niadagis ZiriTadi elementaruli niada-

g warmomqmneli procesebia: gaewereba, lesivireba, alitizacia 

da gamotutva.

yviTelmiwa-ewerlebiani niadagi xasiaTdeba mJave, nei-

traluri an sustad tute reaqciiT, humusis zomieri Sem-

cvelobiT da Rrma humusirebiT; humusis fulvaturi tipiT. 

niadagebi fuZeebiT maZRari an aramaZRaria. niada gebis reaq-

cia da, Sesabamisad, maZRroba, an aramaZRroba dakavSirebu-

lia grun tis wylebis qimizTan. granulometruli Semadgen-

lobis mixedviT niadagebi miekuTvneba Tixnarebs da Tixebs. 

humusovani da eluviuri horizontebi gaRa ri bebulia wvrili 

fraqciebiT. silikaturi rkinis Semcveloba Cveulebriv aRe-

mateba arasilikaturi rkinis raodenobas.

yviTelmiwa-ewerlebiani niadagis ZiriTadi elementaruli 

niadagwar mo m qmneli procesebia: galebeba, gaewereba, lesiv-

ireba, alitizacia da gamo tutva.

yviTel-yomrali niadagi xasiaTdeba mJave reaqciiT (ro-

melic xels uwyobs rkinis mobilizacias da amis Sedegad met-

alorganuli kompleqsebis warmoqmnas), humusis saSualo da 

maRali SemcvelobiT, siRrmisken humusis Tanda Ta nobiTi Sem-

cirebiT, upiratesad mZime Tixnari granu lo met ruli Sedgeni-

lo biT, leqis fraqciis umniSvnelo gadaadgilebiT, arasilika-

turi rkinis gadi de buli SemcvelobiT.
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yviTel-yomrali niadagis ZiriTadi elementaruli niadag-

warmomqmneli procesebia: feralitizacia, humuswarmoqmna da 

gamotutva.

yomrali niadagi xasiaTdeba sustad mJave an mJave reaq-

ciiT, mTeli profilis gaTixebiT, leqis susti gadaadgilebiT, 

saSualo da Rrma humusirebiT, humusis fulvaturi tipiT, 

rkinis moZravi formebis maRali Semc ve lobiT.

yomrali niadagis ZiriTadi elementaruli niadagwar-

momqmneli proce sebia: humuswarmoqmna, gaTixeba, lesivireba.

yomral-Savi niadagi xasiaTdeba sustad mJave reaqciiT, 

humusis saSu alo SemcvelobiT, susti aramaZRrobiT, STanT-

qmuli kationebis Semadge n lo baSi gacvliTi kalciumis siWar-

biT, mZime Tixnari granulometruli Sed geni lobiT, arasi-

likaturi da amorfuli rkinis gadidebuli SemcvelobiT.

yomral-Savi niadagis ZiriTadi elementaruli niadagwar-

momqmneli pro ce sebia: humuswarmoqmna, humusdagroveba, gamo-

tutva, sialitizacia.

kordian-karbonatuli niadagi xasiaTdeba neitraluri 

an sustad tute reaqciiT, humusis zomieri SemcvelobiT, hu-

musis humaturi tipiT, mSTanTqavi kompleqsis maZRrobiT, 

Tixa an Tixnari granulometruli SedgenilobiT, rkinis si-

likaturi formebis siWarbiT. 

kordian-karbonatuli niadagis ZiriTadi elementaruli 

niadag war mom qmneli procesebia: humussialitizacia, humus-

warmoqmna da gastruqtureba.

yavisferi niadagi xasiaTdeba susti tute an neitraluri 

reaqciiT, humusis saSualo SemcvelobiT, Rrma humusire-

biT, humusis humaturi tipiT, gakar bonatebiT, gaTixebiT, 

STanTqmis mniSvnelovani sidideebiT, silikaturi rkinis si-

WarbiT arasilikatur rkinaze. 

yavisferi niadagis ZiriTadi elementaruli niadagwar-

momqmneli pro ce  sebia: humuswarmoqmna, humusdagroveba, ga-

karbonateba, sialitizacia.

mdelos-yavisferi niadagi xasiaTdeba susti tute an 

neitraluri reaqciiT, humusis mcire SemcvelobiT, Rrma hu-
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musirebiT, humusis fulvatur-humaturi tipiT, zedapiridan 

karbonatulobiT, galebebis niSnebiT, msubuqi an saSualo Tix-

iani granulometruli SemadgenlobiT, profilis Sua nawilSi 

gaTixebiT, STanTqmuli fuZeebis jamuri raodenobis simcir-

iT, silikaturi rkinis arasilika turze meti SemcvelobiT.

yavisferi niadagis ZiriTadi elementaruli niadagwar-

momqmneli pro ce  sebia: humuswarmoqmna, humusdagroveba, ga-

karbonateba, gamdeloeba, siali ti zacia da galebeba.

ruxi-yavisferi niadagi xasiaTdeba sustad tute an tute 

reaqciiT, zeda horizontebis umniSvnelo humusirebiT da hu-

musovani nivTierebebis Zlieri SekavSirebiT, mTeli niadaguri 

profilis maRali gaTixebiT, mis Sua nawilSi leqis fraqciis 

maqsimaluri SemcvelobiT, fuZeebis maZRrobiT, mTeli profi-

lis karbonatulobiT da sakmaod mZlavri, zogierT SemT xve-

vaSi, dam la Sebuli, kargad gamoxatuli karbonatul-iluviuri 

horizontis arsebobiT.

ruxi-yavisferi niadagis ZiriTadi elementaruli niadag-

warmomqmneli procesebia: humuswarmoqmna, humusdagroveba, 

gakarbonateba da sialitizacia.

mdelos-ruxi-yavisferi niadagis reaqcia sustad tute 

an tutea, humusis Semcveloba dabalia, magram profili rCeba 

Rrmad humusirebuli, humusis tipi – fulvatur-humaturia. 

karbonatebi aRiniSneba zedapiridan, siR r miT maTi rao denoba 

izrdeba. STanTqmis tevadoba maRalia. STanTqmul komp le qsSi 

War bobs gacvliTi kalciumi. niadagebi miekuTvneba msubuq da 

saSualo Tixebs. pro filis Sua da qveda nawilSi aRiniSneba 

gaTixeba. arasi li katuri rkinis Semcveloba mniSvnelovania, 

xolo amorfuli rkinis raodenoba mcirea.

mdelos ruxi-yavisferi niadagis ZiriTadi elementaruli 

niadag war mom qmneli procesebia: humuswarmoqmna, humusda-

groveba, gakarbonateba, siali ti zacia da galebeba.

Savi niadagi xasiaTdeba sustad tute reaqciiT, humusis 

zomieri Semc ve lobiT, humusis humaturi tipiT, gaTixebiT, 

karbonatul-iluviuri horizo n tis arsebobiT, karbonate-

bis maqsimumiT 60-120 sm siRrmeze, arasilikaturi da dakris-
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talebuli rkinis dagrovebiT, zogierT SemTxvevaSi adviladx-

snadi mari lebis (sulfaturi) da TabaSiris garkveuli da-

grovebiT, dawidulobis niSne biT.

Savi niadagis ZiriTadi elementaruli niadagwarmomqmneli 

procese bia: humuswarmoqmna, humusdagroveba, damlaSeba, ga-

karbonateba, sialitizacia da slitizacia.

Savmiwa xasiaTdeba sustad mJave, neitraluri an sustad 

tute reaq ciiT, humusis maRali SemcvelobiT, fuZeebis maZ-

RrobiT, gacvliT kaTionebSi kalciumis mkveTri siWarbiT, 

zogjer karbonatulobiT, Tixovania granu lo metruli Sedge-

nilobiT, siRrmiT leqis fraqciis SemcirebiT.

Savmiwebis ZiriTadi elementaruli niadagwarmomqmneli 

procesebia: humu s  warmoqmna, humusdagroveba da sialitiza-

cia.

mTa-tye-mdelos niadagi xasiaTdeba mJave reaqciiT, cal-

keuli Jangeu lebis met-naklebad Tanabari ganawilebiT, maZR-

robis dabali xarisxiT, maRali da Rrma humusirebiT, rkinis 

moZravi formebis simdidriT.

mTa-tye-mdelos niadagis ZiriTadi elementaruli niadag-

warmomqmneli procesebia: humussialitizacia da humuswarmo-

qmna.

mTa-mdelos niadagi xasiaTdeba mJave an sustad mJave re-

aqciiT, maRali (iSviaTad saSualo) da Rrma humusirebiT. ful-

vaturi humusiT. Tixnari an Tixa granulometruli Sedgenlo-

biT, dabali an saSualo STanTqmis teva do biT, siRrmisken si-

likaturi rkinis gadidebuli SemcvelobiT.

mTa-mdelos niadagis ZiriTadi elementaruli niadagwar-

momqmneli procesebia: humussialitizacia, humuswarmoqmna, 

humusdagroveba, gakordeba da gastruqtureba.

mTa-mdelos Savmiwisebri niadagi xasiaTdeba sustad mJave 

reaqciiT, humusis maRali SemcvelobiT da profilis Rrma hu-

musirebiT, humaturi humu siT, STanTqmis maRali tevadobiT, 

susti aramaZRrobiT, Tixnari an Tixa granu lometruli Sedge-

nilobiT, siRrmiT an profilis Sua nawilSi leqis fraciis da 

fizikuri Tixis gadidebuli SemcvelobiT.
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mTa-mdelos Savmiwisebri niadagis ZiriTadi elementaru-

li niadag war momqmneli procesebia: humussialitizacia, hu-

muswarmoqmna, gakordeba da gast ru qtureba.

damlaSebuli niadagi iyofa or jgufad: 1) bic da bicnar 

da 2) bicob da bicobnar niadagebad. bici da bicnari niadagebi 

xasiaTdeba xsnadi mari le bis SemcvelobiT. bicob da bicob-

nar niadagebs ki axasiaTebs STanT qmuli natriumi da tute re-

aqcia. 

damlaSebuli niadagi xasiaTdeba cudi fizikur-wylovani 

da haerovani TvisebebiT, rac aisxneba mZime meqanikuri Semad-

genlobiT, cudi struqturiT.

damlaSebuli niadagis ZiriTadi elementaruli niadag-

warmomqmneli procesebia: damlaSeba, humuswarmoqmna da ga-

Tixeba. 

aluviuri niadagi xasiaTdeba mJave, neitraluri an tute 

reaqciiT, imisda mixedviT Tu romel auzSi formirdeba niad-

agi. humusis Semcveloba saSualo an mcirea. niadagi Rrmad hu-

musirebulia. STanTqmis tevadoba dabali an saSualoa.

aluviuri niadagis ZiriTadi elementaruli niadagwar-

momqmneli proce sebia: humuswarmoqmna, gamdeloeba da gale-

beba. Sreobrivi aRnagoba erT-erTi diagnostikuri maCvene-

belia.

praqtikuli mecadineoba

es Tema iTvaliswinebs oTx davalebas:

niadagebis ZiriTadi qimiuri da fizikur-qimiuri Tvisebe-1. 

bis gacnoba.

niadagebis ori tipis qimiuri Tvisebebis grafikuli gamo-2. 

saxva.

miRebuli grafikebis analizi.3. 

niadagmcodneobaSi miRebuli kriteriumebiT Seswavlili 4. 

Tvi sebe bis safuZvelze niadagebis diagnostika (danarTi 6).

sawyisi masala: niadagis ori tipis qimiuri da fizikur-
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qimiuri Tvisebebis analitikuri monacemebis cxrilebi, anali-

tikuri monacemebis gradacia (dana rTi 5), niadagis profilSi 

nivTierebebis ganawilebis tipebis grafikebi. niadagebis Ziri-

Tadi maxasiaTeblebis Semajamebeli cxrili.

pedagogis Sesavali saubari moicavs or Temas:

ZiriTadi maCveneblebis ganxilva, riTac fasdeba niada-1. 

gebis qimi uri da fizikur-qimiuri Tvisebebi: humusi, pH, 
leqis fraciis da erTna xevari Jangeulebis Semcveloba, 

STanTqmis tevadoba, mSTanTqavi kompleqsis Sedge ni loba.

sxvadasxva niadagebis qimiuri da fizikur-qimiuri Tvise-2. 

bebis erTiani ganxilva. Semajamebeli cxrilis safuZvel-

ze ixileba dasavleT saqarTvelos niadagebis genetikuri 

Taviseburebani da maTTan dakavSirebuli qimiuri da fi-

zikur-qimiuri Tvisebebi, romlebic avlens niadagebis qi-

mizmis Secvlas simaRlis matebasTan kavSirSi. niadagebis 

qimizmis cvla ukavSirdeba moce muli regionisTvis dama-

xasiaTebel niadagwarmomqmnel faqtorebs.

davalebebis Sesruleba

 cxrilebSi motanili monacemebiT niadagebis qimiuri da 1. 

fizikur-qimi uri Tvisebebis gacnoba. studentebs urigde-

baT niadagebis eqvsi tipis (wiTel miwa, yviTelmiwa-eweri, 

yomrali, kordian-karbonatuli, mTa-mdelos, ruxi-yavi-

sferi) analitikuri monacemebis cxrilebis kompleqti. 

niadagebis pirveli tipis garCevas studentebi awarmoeben 

pedagogTan erTad. Tanmim dev rulad ixileba wiTelmiwe-

bis qimiuri da fizikur-qimiuri Tvisebebi, maTi Secvla 

genetikuri horizontebis mixedviT; niadagebis Tvisebebi 

ukavSirdeba tenian subtropikebSi niadagwarmomqmneli 

procesebis saerTo mimarTulebas. Semd go mSi studente-

bi cxrilebTan muSaoben damoukideblad. ixileba yoveli 

anali ti kuri maCvenebeli, misi cvlileba niadagebis yvela 

genetikuri horizo ntis mixedviT. davalebis Sesrulebis 

dros saWiroa gvaxsovdes, rom yoveli anali tikuri maCve-

neblis Secvla dakavSirebulia niadagebis sxva qimiuri 

Tvisebebis SecvlasTan, niadagwarmoqmnis procesebis sa-
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erTo msvlelobasTan. magaliTad, profilis mixedviT pH 
sididis daxasiaTebisas saWiroa gaanalizebul iqnes or-

ganuli nivTierebis profiluri ganawileba; kationuri 

gacvlis tevadobis sidide – daukavSirdes niadagSi humu-

sis da leqis fraqciis Semcvelobas an ganawilebas, an nia-

dagis profilSi erTnaxevari Jangeulebis da leqis Serwy-

mul/Sejerebul ganawilebas.

niadagebSi 2. pH, humusis, leqis, erTnaxevari Jangeulebis, 

STanTqmuli kati  onebis Semcvelobis cvlilebebis grafi-

kebis ageba ori kontrastuli Tvisebebis mqone humiduri 

da ariduli zonis niadagisTvis (magaliTad, yviTe lmiwa-

eweri da Savi, yomrali da ruxi-yavisferi). niadagebis da-

moukidebeli diagnostikis mizniT studentebs daurigde-

baT cxrilebi niadagis dasa xelebis gareSe.

nax. 29. niadagSi humusis Semcvelobis grafikis agebis magaliTi
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davalebis Sesasruleblad studentebs gadaecemaT tra-

faretebi, rac arsebiTad aCqarebs davalebis Sesrulebas. amiT 

ixsneba yoveli maCveneblisTvis masStabis SerCevis aucile-

bloba.

grafikis agebisTvis saWiroa profilis naxazze datanil 

iqnes hori zon tebis sazRvrebi da daisvas maTi indeqsebi.

grafikis agebisas saWiroa gaTvaliswinebul iqnes zogier-

Ti sxvaoba nia da gur maCveneblebSi. 

humusis, karbonatebis, leqis fraqciis R203 Semcvelobis, 

pH cvalebadobis grafiki. am sidideebis maCveneblebi saWiroa 

SeufardoT horizontis Sua nawils. grafikis agebis gasamar-

tiveblad saWiroa moiZebnos yoveli horizontis Sua nawili, 

fanqriT gatardes Txeli xazebi profilis naxazidan yvela 

maCveneb lis koordinatTa RerZis gaswvriv. gamonakliss war-

moadgens yvela zeda hori zonti, romlis maCveneblebi daita-

neba xazze, romelic Seesabameba niadagis zedapirs. xazebze 

datanili wertilebi erTiandeba mwyobri xaziT.

STanTqmuli kationebis Semcvelobis grafiki. niadagSi 

STanTqmuli kaTi o nebis Semcveloba aisaxeba grafikze, rom-

lis agebis principebi gansx vavebulia. grafiki TvalnaTliv 

asaxavs STanTqmul kompleqsSi Semavali kaTionebis Semcvelo-

bas. koordinatebis RerZidan aRini S neba niadaguri profilis 

genetikur horizontSi mxolod erTi, yvelaze gavrcelebuli 

kationis Ca2+ Semcvelobis sidide. STanTqmuli kompleqsis 

dana  r Ceni kationebi (Mg2+, Semdeg H+ da AL3+) Tanmimdevrulad 

emateba grafikze adre ukve datanili sxva STanTqmuli katio-

nebis Semcvelobis mniSvnelobas.

grafikze gamosaxuli yvela STanTqmuli kationebis saer-

To farTobi unda udrides cxrilSi motanili STanTqmuli ka-

tionebis jamis sidides.

niadagis profilis mixedviT yoveli maCveneblis ganawi-3. 

lebis Tavise bu rebis analizi sacnobaro cxrilebis da 

gra fi kebis gamoyenebiT (danarTi 5, nax. 6). 

niadagebis ori tipis grafikuli damuSaveba, qimiuri maCve-

neblebis pro fi lis mixedviT ganawilebis kanonzomierebis 
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dadgena, saSualebas miscems stu de ntebs Rrmad Cawvdnen maT 

Tvisebebs da Seqmnan saleqcio kursSi ganxi luli sxva niadage-

bis Seswavlis modeli.

Seswavlili Tvisebebis safuZvelze niadagis tipis (qveti-4. 

pis) gansaz Rvra. studentma unda daaxasiaTos niadagi da 

daasabuTos misi diagnostikis marTebuloba. es davaleba 

CaiTvleba Sesru le bu lad, romelic ajamebs studentis 

mier saleqcio kursis mosmenis da praqtikuli mecadineo-

bis Sesrulebis dros miRebul codnas.
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danarTebi

1. niadaguri horizontebis indeqsebi

AO – organogenuri (tyis mkvdari safari, stepis qeCa)

P – torfi/torfiani

AI – humus-akumulaciuri:

AIv – kordi/kordiani 
AIh – humaturi tipis

AIf – fulvaturi tipis

A2 – eluviuri

Bt _teqsturul-iluviuri

Bca – iluviur-karbonatuli

Bcs – iluviur-TabaSiriani

Bt
Na – iluviur-bicobiani

Bh – iluviur-humusovani

BFe – iluviur-rkiniani 
Bm – metamorfuli (gaTixebuli) 

Bg – galebebuli

G – lebiani

C – niadagwarmomqmneli qani: 

Csial – sialituri

Cferal – feralituri

Cca – karbonatuli

Ccs – TabaSiriani

Csol – damlaSebuli
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2. niadaguri profilis aRweris pirobiTi niSnebi
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3. yomralis (monoliTi) morfologiuri aRwera
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4. niadaguri maCveneblebis gradacia

1. niadaguri xsnaris reaqcia

Zlier mJave    < 4,5

mJave     4,5 – 5,5

sustad mJave    5,5 – 6,5

neitraluri   6,5 – 7,5

sustad tute   7,5 – 8,0

tute    8,0 – 9,0

Zlier tute   > 9,0

2. humusis Semcveloba (procentebSi mSral wonakze)

Zalian maRali   > 10

maRali    6 – 10

saSualo    4 – 6

dabali    4 – 2
Zalian dabali   < 2

3. humusis jgufuri Sedgeniloba (huminis mJavebis naxSir-

badis Sefardeba fulvomJavebis naxSirbadTan, C
h
/C

f
)

fulvaturi   < 0,5

humatur-fulvaturi  0,5 – 1
fulvatur-humaturi  1 – 2
humaturi     > 2

4. STanTqmis tevadoba, mg-ekv 100 g niadagze

mcire    < 20

saSualo     20 – 40

didi    > 40

5. niadagebis dayofis gradacia bicobianobis xarisxis 

mixeviT

STanTqmuli kaTionebis jamidan gacvliTi Na-is 
SemcvelobiT, %)

sustad bicobiani  5 – 10
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saSualod bicobiani   10 – 15

Zlier bicobiani    15 – 20

bicobebi     > 20

6. bicobebis dayofa svetovani horizontis zeda sazRvris 

mdebareobis siRrmis mixedviT, sm

qerqovani     0 – 5

wvrilqerqovani   5 – 10

Rrmadqerqovani   10 – 20
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5. saqarTvelos  niadagebis ZiriTadi maCveneblebi

niadagi pH H20 humusi zeda 

hori zontSi

%

Ch/Cf STanTqmis 

tevadoba

mg-ekv/100 g.n.

leqis 

ganawileba

wiTelmiwa 4,0-5,5 3 - 6 0,6-0,8 10 - 25 eluviur-

iluviuri

yviTelmiwa 4,5-6,0 3 - 6 0,7-0,9 15 - 35 eluviur-

iluviuri

Waobiani 6,5-7,5 3 - 5 1,2-1,7 25 - 40 akumula ciuri

yviTelmiwa-

eweri

4,5-5,5 3 - 5 0,7-0,9 15 - 35 eluviuri

yviTemiwa-

ewerlebiani

5,5-7,0 3 - 6 0,8-1,1 20 - 35 eluviur-

iluviuri

yviTel-

yomrali

5,0-6,0 3 - 13 0,7-0,9 20 - 40 eluviur-

iluviuri

yomrali 5,5-7,0 3 - 8 0,9-1,1 25 - 45 eluviur-

iluviuri

yomral-Savi 6,0-6,5 4 - 9 0,9-1,2 30 - 45 akumula ciuri

kordian-

karbonatuli

7,0-8,0 4 - 11 1,1-1,8 25 - 45 akumula ciuri

yavisferi 6,5-8,0 3 - 5 1,0-1,8 25 - 45 SuaTana-

akumulaciuri

mdelos-

yavisferi

6,5-8,0 3 - 6 1,0-1,6 30 - 45 SuaTana-

akumulaciuri

ruxi-

yavisferi

7,5-8,5 1 - 3 1,8-2,0 30 - 45 SuaTana-

akumulaciuri

mdelos-ruxi-

yavisferi

7,5-8,5 2 - 4 1,7-1,9 30 - 45 SuaTana-

akumulaciuri

Savi 6,5-7,0 3 - 5 1,7-1,9 40 - 50 akumula ciuri

Savmiwa 6,5-7,0 3 - 7 1,5-1,8 40 - 60 akumula ciuri

mTa-tye-

mdelos

4,5-5,5 4 - 10 0,8-0,9 15 - 25 akumula ciuri

mTa-mdelos 4,0-6,5 3 - 9 0,8-0,9 15 - 35 akumula ciuri

mTa-tye-

mde los 

Savmiwisebri

5,5-6,6 3 - 10 0,8-0,9 20 - 40 akumula ciuri

damlaSebuli 7,0-8,0 2 - 4 1,5-2,2 35 - 45 Tanabari

aluviuri 7,0-8,0 2 - 5 1,4-1,9 25 - 40 akumulaciuri 
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