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redaqtorebisagan

saqarTvelo gamoirCeva gansakuTrebiT mravalfero-
vani niadaguri safariT. Cveni qveynis teritoriaze gvxvde
ba evropaSi gavrcelebuli yvela niadagi. saqarTvelos 
niadagebs mravali mecnieri swavlobda.

saqarTveloSi gvxvdeba rogorc teniani, ise mSrali 
subtropikebis niadagebi. maTi gamoyeneba sxvadasxva sa-
soflo-sameurneo kulturebisaTvis did interess iwvevs. 
mravali cnobili niadagmcodne atarebda aq kvlevebs, 
isini monawileobdnen sxvadasxva eqspediciaSi, xSiri iyo 
moxsenebebi da Sesabamisi msjelobebi. 

jer kidev XIX saukunis bolos, saqarTvelo samarT
lianad iyo aRiarebuli, rogorc „niadagebis bunebrivi 
muzeumi Ria cis qveS“. 

sagulisxmoa, rom niadagebis geografiis erT-erTi 
ZiriTadi kanoni _ niadagebis vertikaluri zonalobis Se
saxeb, dadgenili iyo kavkasiisa da, upirveles yovlisa, 
saqarTvelos niadagebis magaliTze.

msoflioSi cnobili zogierTi niadagi pirvelad aR
werili da gamoyofili iyo saqarTveloSi, ris Semdegac 
miiRes „moqalaqeobis saerTaSoriso uflebebi“. maT So-
ris, yavisferi niadagebi, romlebic prof. s. zaxarovma 
gamohyo 1904 wels, mcxeTis midamoebSi, didgoris ferdo-
bebze; mdelos-yavisferi niadagebi _ prof. v.fridlandma 
1956 wels sofel muxranTan, da yviTel-yomrali niadagebi 
akad. T. uruSaZem 1967 wels baTumis midamoebSi, mTa mti-
ralaze. informacia saqarTvelos niadagebze, gansakuTre-
biT ki, „aborigenuli“ niadagebis Sesaxeb aisaxa mravali 
qveynis saxelmZRvaneloSi, maT Soris, poloneTSi, iaponia
Si, ruseTSi da sxv.

saqarTvelos niadagebis simdidre aixsneba niadag-
warmomqmneli faqtorebis mravalferovnebiT da maTi 
kombinaciebis cvliT SedarebiT mokle manZilebze. qvey-
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nis teritoriaze gvxvdeba yvela tipis dedaqani (magmuri, 
metamorfuli, danaleqi), reliefis yvela cnobili forma, 
klimatis TiTqmis yvela ZiriTadi tipi (tropikulis gar-
da), organizmebis samive ZiriTadi jgufebis warmomadgen-
lebi (mwvane mcenareebi, mikroorganizmebi da cxovelebi), 
xnovanebis (asakis) Zalian didi speqtri (dawyebuli holo-
cenidan _ 12 000 wlamde, da damTavrebuli adreuli plio-
ceniT _ 2,5-3 mln weli).

niadagmcodneobis ganviTarebis Tanamedrove etapze 
metad aqtualuria niadagebis saerTaSoriso klasifi
kaciis Sedgenasa daganviTarebaSi monawileobis miReba. am 
mxvriv sagulisxmoa, qveynis axali niadaguri rukis Sedge-
na (masStabi 1 : 500 000), romelSic pirvelad postsabWour 
sivrceSi aisaxa axali saerTaSoriso midgomebi.

niadagis kvlevebSi metad sagulisxmoa sxvadasxva sa
mecniero dawesebulebis TanamSromloba. amis gamorCeu-
li magaliTia mixeil sabaSvilis niadagmcodneobis, agro-
qimiisa da melioraciis da sergi durmiSiZis bioqimiisa da 
bioteqnologiis institutebis TanamSromloba.

swored am gziT, pirvelad msoflios praqtikaSi dau-
kavSirda mikroorganizmebis „samyaro“ calkeuli niadage-
bis genezisur Taviseburebebs. kvlevebis safuZvelze Sed-
genilma rukebma, didi interesi gamoiwvies specialistebs 
Soris.

erToblivi kvlevebis Catarebisas gamorCeuli adgili 
eTmoba savele pirobebSi niadagebis kvlevas. winamdebare 
naSromi asaxavs savele kvlevebis dadgenili da aprobire-
buli midgomebis principebs da unda gamoiwvios interesi 
sabunebismetyelo dargis specialistebs Soris. 

akad. giorgi (oTar) kvesitaZe, 
akad. Tengiz (gizo) uruSaZe
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Tavi I. niadagwarmomqmneli faqtorebi

niadagi warmoadgens gansakuTrebul bunebriv sxe
uls, romelic formirdeba Semdegi faqtorebis _ kli-
matis, organizmebis, niadagwarmomqmneli qanebis, re-
liefisa da qveynis asakis _ mWidro urTierTmoqmedebis 
Sedegad.

klimatis qveS igulisxmeba ama Tu im teritoriis 
(dedamiwis, materikebis, qveynebis, olqebis, raionebis 
da a.S.) atmosferos saSualo mdgomareoba, romelic xa-
siaTdeba meteorologiuri elementebis (temperatura, 
naleqebi, haeris tenianoba da a.S.) saSualo da ukidure-
si maCveneblebiT.

saqarTveloSi gamoiyofa dedamiwis klimatis yvela 
Termuli jgufi (tropikulis garda).
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niadagebis ganawileba iZleva Semdeg suraTs:
Tbili (subtropikuli) _ wiTelmiwebi, yviTelmiwe

bi, yviTelmiwa-ewerebi, Waobiani, yviTel-yomrali niad-
agebi.

zomierad Tbili (subborealuri) _ ruxi-yavisferi, 
mdelos-ruxi-yavisferi, yavisferi, mdelos-yavisferi, 
Savi, damlaSebuli niadagebi.
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zomierad civi (borealuri) _ yomrali, kordian-
karbonatuli.

civi (polaruli) _ mTa-tye-mdelos, mTa-mdelos, 
Savmiwa. 

bolo periodis klimatis Secvlis tendencia iwvevs 
samarTlian SeSfoTebas. 1999-2000 wlebis saSualo mo-
nacemebi iyo Sedarebuli mravali aTeuli wlis (zogjer 
saukunovan) monacemebs. qveynis mraval adgilas saSua-
lo temperatura gaizarda 10, 20 da 30-ze meti %-iT; 
Semcirda wliuri naleqebis raodenoba 10, 20 da 20-ze 
meti %-iT; gaizarda haeris 0°C-ze meti temperatur-
is jami 10, 15 da 15-ze meti %-iT. yvelaze sagangaSoa 
ianvris saSualo temperaturis cvalebadoba, aRiniSneba 
misi zrda 100, 200, 300 da 400-ze meti procentiT.

organizmebi (mwvane mcenareebi, mikroorganizmebi da 
cxovelebi) aqtiurad monawileoben niadagwarmoqmnis 
procesSi.

fiWvnari (borjomis xeoba)
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naZvnari (borjomis xeoba)

maRalmTis arynari tye  
(yazbegis raioni, centraluri kavkasioni)
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mwvane mcenareebSi gamoiyofa:
merqniani formaciebi (wiwviani da foTlovani tye

ebi); 
gardamavali merqnian-balaxovani formaciebi (mSra-

li tyeebi _ savanoidebi);

samxreTi tipis tye-stepi. ZeZvianis qserofituli buCqnari

balaxovani formaciebi (mdeloebi, stepebi);

subalpuri marcvlovan-nairbalaxovani mdelo  
(yazbegis regioni)
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uroiani stepi (Siraqi, ivris zegani) 

naxevradudabnos formaciebi da liqen-xavsiani 
formaciebi.

avSniani naxevarudabno (WaWunas saxelmwifo aRkveTilis 
mimdebare teritoria)
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liqen-xavsiani formaciebi (TeTnuldis midamoebi) 

niadagwarmoqmnaSi monawile organizmebis meore 
jgufs warmoadgenen mikroorganizmebi. maT ricxvs mie-
kuTvneba _ baqteriebi, sokoebi, aqtinomicetebi, wyal
mcenareebi da liqenebi. niadagSi mikroorganizmebis 
saerTo raodenoba aRwevs milionebsa da miliardebs 1 
gramSi. maTi umetesi nawili niadagebis zeda horizon-
tebSia. maqsimumi ki _ cocxali fesvebis irgvliv da 
mkvdari mcenareuli narCenebis zedapirze.

baqteriebi _ niadagSi mikroorganizmebis yvelaze 
farTod gavrcelebuli jgufia. maTi raodenoba mer
yeobs 300 mln-dan 3000 mln-mde. kvebis xerxis mixed-
viT isini iyofian heterotrofebad da avtotrofebad. 
sokoebi mcenareebis fesvebze warmoqmnian mikori
zas. aqtinomicetebi warmoadgenen sxivur sokoebs. 
wyalmcenareebi gavrcelebulia yvela niadagis zeda 
fenaSi. liqenebi Sedgebian sokoebisa da wyalmcenaree-
bisgan.
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mikroorganizmebi niadagSi
a - baqteriebi; b - umdablesi niadaguri sokoebi;

g - aqtinomicetebi; d - diatomuri wyalmcenareebi

dasavleT saqarTveloSi Catarebuli kvlevebiT da
dginda mikroskopuli sokoebis gavrcelebis kanonzo
mierebani.
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yviTel-yomrali, kordian-karbonatuli, wiTelmiwa, 
aluviuri, yviTelmiwa-eweri da mTa-mdelo niadagebidan 
gamoyofil mikroskopuli sokoebis kulturebSi  War-
bobs  sokoebi klasidan - Ascomycetes. kordian-karbonat-
ul niadagSi dominanturi gvaria -Aspergillus. aluviur da  
subtropikul ewer (yviTeleweri) niadagSi ar aris gam-
ovlenili dominanti gvaris soko, xolo danarCeni  sami 
tipis  niadagSi dominanturi gvaria _ Penicillium.

   

Aspergillus                      Penicillium
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yviTelmiwa da yomrali niadagebidan gamoyofil 
mikroskopuli sokoebis kulturebSi  Warbobs  sokoebi 
klasidan _ Deuteromycetes. yviTelmiwaSi 1 rigis dom-
inanturi gvaria _ Trichoderma. xolo yomral niadagSi 
gamokveTili dominantia gvari - Fusarium.

        
Trichoderma                Fusarium

Waobiani niadagidan gamoyofil mikroskopuli so
koebis kulturebs Soris mkveTrad gamoxatuli domi-
nanti gvari ar aris, Tumca mTlianobaSi Warbobs sokoe-
bi klasidan - Zygomycetes. am niadagidan gamoyofilia 
iseTi gvaris sokoebi (Cladosporium, Stachybotrys), romle
bic sxva  tipis niadagebidan  ar iqna gamoyofili.

         
Cladosporium                                  Stachybotrys

yviTel-yomrali, kordian-karbonatuli da wiTelmi-
wa niadagebidan gamoyofil baqteriebis jgufebidan 
dominanturia Rhodococcus-is gvaris baqteriebi. 
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yviTelmiwa, Waobian,  yviTelmiwa-eweri da mTa-mde-
los niadagebSi Warbobs Bacillus-is gvaris baqteriebi.

Pseudomonas-is gvaris baqteriebidan Warbobs Pseu-
domonas fluorescent-is saxeoba.

 

Pseudomonas fluorescent

Bacillus-is gvaris baqteriebidan yviTelmiwa-eweri 
niadagSi didi raodenobiT aris Bacillus mycoides.
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Bacillus mycoides

yviTelmiwa da mTa-mdelos niadagebSi Warbobs Bacil-
lus subtilis-is Stamebi.

     

Bacillus subtilis

mikroorganizmebi aqtiur zemoqmedebas axdenen nia
dagis mineralebze, Slian zogierT maTgans da monawile
oben sxva mineralebis axalwarmoqmnaSi. am proceseb-
Si monawileobs sxvadasxva mikroflora _ baqteriebi, 
sokoebi, wyalmcenareebi da liqenebi.

yvela urTierTqmedeba mikroorganizmebs Soris,   
aseve mikroorganizmebsa da mcenareebs Soris SeiZleba 
iyos Semdegi tipis: simbiozi, metabiozi, antagonizmi da 
parazitizmi.

simbiozis tipuri magaliTia sokoebsa da wyalmce
nareebs Soris mWidro Tanacxovreba, rac iwvevs ufro 
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rTuli da garemos pirobebisadmi ufro Seguebuli mce
nareuli organizmis _ liqenebis warmoqmnas. niadagSi 
simbiozuri Tanacxovrebis sxva magaliTia sokoebis sim-
biozi umaRles mcenareebTan, rodesac sokoebi warmo-
qmnian mcenareebis fesvebze mikorizas.

niadagSi mikroorganizmebs Soris urTierTobis 
ufro gavrcelebuli tipia metabiozi. amis tipuri ma
galiTia urTierToba azotobaqtersa da celuloza
damSlel baqteriebs Soris.

niadagSi organuli nivTierebis swrafi minerali
zacia mimdinareobs mikroorganizmebis sxvadasxva 
jgufis erToblivi cxovelqmedebis Sedegad. niadagSi 
obligaturi anaerobuli baqteriebis ganviTareba iq
neboda SeuZlebeli, Tu maTTan erTad ar ganviTarde
bodnen aerobuli baqteriebi, romlebic STanTqaven mo
lekulur Jangbads.

mikroorganizmebs Soris antagonisturi urTierTo
bebi xasiaTdeba imiT, rom mikroorganizmebis erTi jgu-
fi gamoyofs nivTierebebs, romlebic amuxruWeben sxva 
mikrobebis ganviTarebas. mikroorganizmebis samyaroSi 
farTod aris gavrcelebuli parazitizmis movlena.

niadaguri fauna sakmaod mravalricxovania da nair
gvari. cxovelTa samyaros, romelic aqtiurad monawil-
eobs niadagis cxovrebaSi, miekuTvneba _ umartivesebi, 
uxerxemloebi da xerxemliani cxovelebi.

niadagSi mikroflorasTan erTad sakmaod farTod 
gavrcelebulia umartivesi cxovelebis sxvadasxva war-
momadgenlebi, romlebic gaerTianebulia saerTo ter-
miniT protozoa. 

kvebis xerxebiT umartivesebi umetesad arian het-
erotrofebi. isini ZiriTad ikvebebian mikroorganiz
mebiT, romlebic binadroben niadagSi (baqteriebi, 
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wyalmcenareebi, sokoebi hifebiT). maT Soris arian 
saprofitebic (Soltianebi), romlebic ikvebebian mce
nareuli narCenebis gaxsnili organuli nivTierebebiT. 
avtotroful mwvane umartivesebs aqvT SezRuduli 
gavrceleba mxolod baqteriebs Soris.

niadagSi cxoveluri xvrelebi

Wiayelebi

cxovelebi ZiriTadad ori gziT monawileoben nia
dagwarmoqmnaSi: organuli nivTierebis daSlisa da mine
ralizaciis da niadagur safarze meqanikuri zemoqme
debis gziT. 

organuli nivTierebis daSla da mineralizacia 
aucilebelia niadagwarmoqnis procesis normaluri mim-
dinareobisaTvis. is xorcieldeba mikroorganizmebiTa 
da cxovelebiT, maTi erToblivi moqmedebiT.
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cxovelebi aCqareben organuli nivTierebebis gaxr-
wnisa da mineralizaciis procesebs da amiT arsebiTad 
cvlian am procesebis mimarTulebas, sxvadasxva jgu-
fis mikroorganizmebis cxovelqmedebisTvis xelsayre-
li pirobebis SeqmniT. amis garda, cxovelebi niadagSi 
asruleben metad mniSvnelovan da specifikur meqani-
kur samuSaos. es ukanaskneli ZiriTadad damaxasiaTebe-
lia mTxreli cxovelebisTvis da gamoixateba sxvadasxva 
niadagebis meqanikur SecvlaSi. amis Sedegad, calkeul 
SemTxvevaSi xdeba niadagwarmoqmnis procesis da saer-
Tod niadaguri safaris arsebiTi Secvla. yvelaze mniS-
vnelovania niadaguri safaris gafxviereba, rac iwvevs 
aeraciis pirobebis gaumjobesebas, sustad gamtari 
niadaguri Sreebis wyalgamtarobis gaumjobesebas so-
roebiT, niadaguri masalis arevas, nano- da mikrore-
liefis Seqmnas, rac iwvevs niadagebis hidrologiuri 
reJimis Secvlas, WiayelebiT niadagebis agregatuli 
struqturis, rogorc niadagis maRali nayofierebis 
maCvenebelis, Seqmnas, Rrma fenebidan niadagis zedapir
ze sxvadasxva qimiuri nivTierebebis gadatanas da sxv.

cxovelebis zemoqmedeba SeiZleba iyos mTliani, 
rodesac damuSavebas ganicdis mTeli niadaguri safari, 
an lokaluri, rac aris niadaguri safaris mozaikuro-
bis warmoqmnis mizezi.

cxovelebis meqanikuri saqmianobidan yvelaze ar-
sebiTi da Taviseburia maTi aqtiuri Txra. sxvadasx-
va cxovelebi moicaven niadagebis sisqis gansxavebul 
siRrmeebs _ zedapirze (memindvria) an Zalian Rrmad, 6 
metramde (virzazuna, Wiayela). yvela cxovels, romel-
ic Txris Tavis soros niadagis Rrma horizontebSi an 
qanSi _ Wiayelebi, namisWamiebi, WianWvelebi, Txunelebi, 
Triebi, virzazunebi da mravali sxva, gamoaqvs zeda-
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pirze sxvadasxva qimiuri naerTebiT gamdidrebuli ma-
sala. calkeuli cxovelebi, sxvadasxva adgilmdebare-
obebSi, yovelwliurad erT heqtarze gadaadgileben 
ramdenime aTeul tona niadagisa da qanis masalas.

jer kidev 1837 wels Carlz darvini aRniSnavda Wi-
ayelebis udides mniSvnelobas niadaguri Sris warmoqm-
naSi. 

maTi saqnianoba niadagwarmoqmnis procesebSi sakma-
od mravalferovania. mravalricxovani svlebiT da so-
roebiT isini aumjobeseben niadagis fizikur Tvisebebs: 
adideben forianobas, aeracias, wyaltevadobas da wy-
algamtarobas. niadagebSi, romlebic gamdidrebulia 
Wiayelebis cxovelqmedebiT _ kaprolitebiT, mniSvne
lovnad izrdeba humusis raodenoba, matulobs gacv

frinvelebis „saqmianoba“  
(yoruRis aRkveTili, aluviuri niadagi)
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liTi fuZeebis jami, mcirdeba naiadagebis mJavianoba. 
niadagebi, romlebic Seicaven Wiebis kaprolitebs, ga-
moirCevian ufro wyalgamZle struqturiT. amgvarad, 
Wiayelebi aumjobeseben niadagis ara marto fizikur 
Tvisebebs da struqturas, aramed qimiur Semadgenloba-
sac.

niadagSi cxovrobs mwerebis didi raodenoba (xoWo
ebi, WianWvelebi), romlebic axdenen arsebiT gavlenas 
niadagwarmoqnis procesze. niadagSi mravalricxovani 
svlebis mowyobiT, isini afxviereben niadags da aum
jobeseben fizikur da wylovan Tvisebebs. mwerebi aq
tiurad monawileoben mcenareuli narCenebis gadamu
SavebaSi, amdidreben niadags humusiT da mineraluri 
nivTierebebiT.

xerxemlianebs Soris, romlebic aqtiurad monawi
leoben niadagwarmoqmnis procesebSi yvelaze didi mni
Svneloba ekuTvnis mRrRnelebs. isini niadagis siRr
meSi Txrian soroebs, ureven da zedapirze gamoaqvT 
miwis didi raodenoba. zogierTi maTgani qmnis niadagSi  
svlebs, romlebic amovsebuli niadagis an qanis masiT. 
niadagur profilSi am svlebs aqvT momrgvalo forma 
da gamoiyofian feriT da gamkvrivebis xarisxiT.

dedaqanebi warmodgenilia yvela tipis qaniT: magmu-
ri, metamorfuli da danaleqi. 

magmuri anu amonTxeuli qani warmoiqmna silikatu-
ri madnisagan (magma), romelic gamagrda dedamiwis qer-
qis siRrmeSi (siRrmiTi _ intruziuli qani) an magmisgan, 
romelic amoifrqva dedamiwis zedapirze (amofrqveu-
li qani _ efuziuri). qans aqvs kristaluri an farul
kristaluri, ZiriTadad mkvrivi agebuleba. amitom, 
xSirad iyeneben sxva saxelwodebas, esaa masiur-krista-
luri (graniti, pegmatiti, duniti da sxv.). magmuri qani 
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liTologiis ierarqiuli klasifikacia

klasi jgufi tipi
ma

gm
u
r
i 

qa
ne

bi
mJave magmuri dioriti

grano-dioriti

kvarc-dioriti

rioliti (lipariti)

saSualo mag-
muri

andeziti, traqiti, fonoliti

sieniti

fuZe magmuri gabro

bazalti

doleriti

ultrafuZe 
magmuri

peridotiti

piroqseniti

serpentini, rkinis madani

piroklasti-
kuri

tufi, tufiti

vulkanuri wida/breqCia

vulkanuri ferfli

ignimbriti

me
t
am

o
r
f
u
l

i 
qa

ne
bi

mJave meta-
morfuli

kvarciti

gneisi, migmatiti

fiqali, filiti

kristaluri fiqali

fuZe meta-
morfuli

fiqali, filiti

(mwvane) fiqali

gneisi Fe-Mn mineralebiT gam-
didrebuli

metamorfuli kirqva (marmarilo)

amfiboliti

eklogiti

ultrafuZe 
metamorfuli

serpentiniti, mwvane fiqlebi
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d
an

al
eq

i 
qa

ne
bi

(S
ec

em
en

t
eb

u
l

i)

klasturi 
nafenevi

konglomerati, breqCia

qviSaqva, grauvaka, arkozi

alevriti, argiliti

Tixovani fiqali

rkinis madani

karbonatuli, 
organuli

kirqva, sxva karbonatuli qanebi

mergeli da sxva Sereuli dana-
leqi qanebi

naxSirebi, biTumebi da msgavsi 
qanebi

evaporitebi anhidridi, TabaSiri

haliti

d
an

al
eq

i 
qa

ne
bi

  
(a
r
aS

ec
em

en
t
eb

u
l

i)

gamofitvis 
narCeni pro-
duqtebi

boqsiti, lateriti

aluviuri qviSa, xreSi

Tixa, leqi, Tixnari, qviSa

tburi qviSa, leqi, Tixa

zRviuri, 
delturi

qviSa, leqi, Tixa

koluvi ferdobebis nafenebi

laxari (talaxis nafenebi)

eoluri liosi

qviSa

myinvaruli morena

fluviglacialuri qviSebi

fluviglacialuri qvamrgvalebi

kriogenuri periglacialuri natexi qanebi

periglacialuri solifluq-
cialuri Sre
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organuli maRliTi torfi

dabliTi torfi

antropogenuri/samrewvelo 
narCenebi/

t
eq

no
-

ge
nu

r
i gadaadgile-

buli bune-
brivi masale-
bi

ku
l

t
u
r
u
l

i 
Sr

e

nafenebi 
genezisis 
dazustebis 
gareSe

Tixa

Tixnari, leqi

qviSa

xreSiai qviSa

xreSi, RorRi

liTosferos qanis saerTo masis 95 % Seadgens, magram 
iSviaTad gvevlineba niadagwarmomqmnel qanad, ZiriTa-
dad mTian olqebSi.

metamorfuli qani _ masiur-kristaluri qania, ro-
melic warmoiqmna magmuri qanis gardaqmnis Sedegad 
(Tixafiqali, gneisi da sxv.). niadagwarmoqmnaSi misi 
mniSvneloba aseve mcirea. 

dedamiwis zedapiris ZiriTadi nawili dafarulia 
danaleqi qaniT, anu masiur-kristaluri qanis gamofit-
vis produqtebis nafeniT an sxvadasxva organizmis 
narCeniT. 
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magmuri qanebi

 

bazalti
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gabro

 

graniti

granitoidebi diabazis daikebiT
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metamorfuli qanebi

 

marmarilo                                          Tixafiqali

danaleqi qanebi

 

kirqva                                 qviSaqva

reliefis, rogorc niadagwarmomqmneli faqtoris 
daxasiaTeba, emyareba misi genezisis (teqtonikuri, su-
foziuli, myinvarul-akumulaciuri, myinvarul-erozi-
uli, eoluri da a.S.) formebis (geomorfologia) Ses-
wavlas.
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qveyanaSi kargad aris gamoxatuli reliefis formis 

samive jgufi: makroreliefi, mezoreliefo da mikrore-
liefi.

makroreliefs miekuTvneba mTavari da mcire kavka-
sioni, mesxeTis plato, kolxeTis dablobi da sxv.

mezoreliefs miekuTvneba reliefis saSualo for
mebi: beqobebi, gorakebi, Rartafebi, xeobebi, terasebi 
da misi elementebi _ brtyeli monakveTebi, sxvadasxva 
daxrilobis ferdobebi.

mikroreliefis qveS igulisxmeba reliefis wvri-
li formebi, romlebic ikaveben umniSvnelo farTobebs 
(ramdenime kvadratuli decimetridan ramdenime aseul 
kvadratul metramde), fardobiTi simaRleebis meryeo
biT erTi metris farglebSi. maT ricxvs miekuTvneba 
borcvi, dadableba, romlebic iqmneba reliefis swor 
zedapirze Cawevis, mzralobis deformaciebisa da sxva 
mizezebiT.



32

farTod aris ganviTarebuli reliefis ferdobiTi 
formebi, romlebsac axasiaTeben daxrilobiT, forme
biTa da eqspoziciiT.

reliefis mniSvneloba niadagebis formirebasa da 
niadaguri safaris ganviTarebaSi arsebiTi da mraval-
ferovania.

reliefi aris mzis radiaciisa da naleqebis ganawi
lebis mTavari faqtori ferdobis eqspoziciisa da dax-
rilobis mixedviT.

reliefSi mdgomareobisa da naleqebis gadanawile
bis mixedviT gamoyofen niadagebis jgufebs, romlebsac 
ganmartaven, rogorc datenianebis rigebs.

avtomorfuli niadagebi formirdebian swor zeda-
pirze da ferdobze zedapiruli wylebis Tavisufali 
Camonadenis pirobebSi, Rrmad ganlagebuli gruntis 
wylebiT.

makroreliefi _ mcire   kavkasioni



33

naxevradhidromorfuli niadagebi formirdebian 
zedapiruli wylebis xanmokle Segubebisas da gruntis 
wylebis ganlagebiT 3-6 metris siRrmeze.

hidromorfuli niadagebi formirdeba zedapiruli 
wylis xangrZlivi Segubebisas da gruntis wylis gan-
lagebiT 3 metrze ufro axlos.

reliefis mniSvneloba niadagwarmoqmnis produqtebis  
gadanawilebaSi

qveynis asaki uSualod ukavSirdeba Tanamedrove 
reliefs, romlis Camoyalibebis procesi daiwyo oli-
gocenis xanaSi (saSualod 25-35 mln wlis winandeli 
dro), pirineuli mTaTawarmomqmneli teqtonikuri moZ-
raobebis gavleniT. im dros, saqarTvelos mTaTaSorisi 
baris didi nawili da masTan mimdebare kavkasionis da 
mcire kavkasionis qedebis winamTebis zoli, jer xadu
mis, Semdeg _ maikopis zRvebiT iyo dafaruli.

paleogenSi warmoqmnili danaleqi qanebis granu-
lometruli Sedgenilobis safuZvelze, gamoTqmulia 
mosazreba, rom xmeleTis maqsimaluri simaRle saqa-



34

rTvelos teritoriaze ramdenime aseul metrs ar aRe-
mateboda. momdevno etapze (mioceni _ saSualod 6-20 
mln wlis winandeli dro) aRmavali mTaTawarmomqneli 
teqtonikuri moZraobis intensivoba Zlierdeba. Sesaba
misad, izrdeba xmeleTis simaRle da farTobi, zRviT 
dafaruli teritoriis farTobi ki mcirdeba. Sua mio-
cenSi (12-15 mln wlis win) lixis qedis da masTan mim-
debare teritoriebis aRzevebis Sedegad myardeba sax-
meleTo kavSiri kavkasionisa da aWara-TrialeTis qedebs 
Soris, ris gamoc mTaTaSoris barSi mdebare zRva mt-
kvrisa da rionis ubeebad gaiyo. aRmavali teqtonikuri 
moZraobebis gavleniT, zRvis aRniSnuli ubeebi nale-
qebiT ivseba da ukan ixevs. miocenis xanis bolos (6-8 
mln wlis win) mtkvrisa da rionis ubeebis gavrcelebis 
did nawilze kontinenturi reJimi myardeba.

pliocenis xanaSi (2-6 mln wlis win) grZeldeba ka-
vkasionisa da aWara-TrialeTis qedebis teqtonikuri 
aRzeveba. mTaTaSoris barSi ki, aRniSnuli qedebidan 
mdinareebis mier gamoyofili msxvilfraqciuli masala 
akumulirdeba. kavkasionisa da aWara-TrialeTis qedebis 
absoluturma simaRlem 1500-2000 m miaRwia. zeda plio-
cenSi (1,5-2,5 mln wlis win) aWara-guriis, kolxeTis 
dablobisa da afxazeTis zRvispira zolSi, zRvis Ta-
namedrove sanapiro xazTan 3-20 km manZilze SeWrili 
iyo zRva. am dros aRmosavleT saqarTvelos mTaTaSo-
risi baris udidesi nawili warmoadgenda kontinenturi 
naleqebis dagrovebis ares. gamonaklisia ivris zegani 
da qvemo qarTlis vake, romelTa fizikur-geografiuli 
ganviTareba kontinentaluri da zRviuri reJimebis 
morigeobis fonze mimdinareobda. geologiuri Tval-
sazrisiT SedarebiT xanmokle drois manZilze ivrisa 
da qvemo qarTlis mniSvnelovani nawili aRCagiluri da 
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afSeronuli zRvebis ubebs hqonda dakavebuli (aRCa-
gilis ubis wveri q. Tbilisis mdebareobis adgilamde 
aRwevda). zeda pliocenSi mTaTawarmoqmnis procesis 
Sedegad aRzevda kvernaki, saguramo, gomboris qedebi 
da iaRlujas seri. zeda pliocenSi, samxreT saqarT-
velos vulkanuri mTianeTis sazRvrebSi, teqtonikuri 
procesebis gavleniT warmoqmnili siRrmiTi rRvevebis 
gaswvriv, iwyeba efuziuri vulkanizmis intensiuri gan-
viTareba. es procesi meoTxeul periodSi gagrZelda, 
ramac, saboloo jamSi, ganapiroba am regionis ZiriTadi 
geomorfologiuri Taviseburebebis Camoyalobeba.

meoTxeul periodSi (ukanaskneli 0,6-1 mln weli) 
grZeldeboda saqarTvelos mTiani mxareebis aRzevebis 
procesi. aRniSnuli periodis bolos, mTebis maqsimal-
urma simaRlem 2000-5000 m miaRwia. mTaTaSorisi baris 
did nawilze aRiniSneboda absoluturi da SefardebiTi 
xasiaTis teqtonikuri daZirvis procesebi. mTaTa siste-
mebis aRzevebis saerTo fonze eroziul-denudaciuri 
procesebi intensiurad ganviTarda, mdinareuli xeo-
bebi, teqtonikur-eroziuli, eroziul-akumulaciu-
ri mTaTaSorisi qvabulebi Camoyalibebda, gamovlinda 
axalgazrda vulkanizmi, ganviTarda gamyinvareba zRvis 
donidan 1200-1500 m-ze maRla da a. S.
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Tavi II. ZiriTadi niadagebis daxasiaTeba

saqarTvelos ZiriTad niadagebs miekuTvneba: wi
Telmiwebi, yviTelmiwebi, Waobiani, yviTelmiwa-ewerebi, 
yviTel-yomralebi, yomralebi, kordian-karbonatuli, 
ruxi-yavisferi, mdelos-ruxi-yavisferi, yavisferi, 
mdelos-yavisferi, Savi, Savmiwebi, mTa-tye-mdelos, 
mTa-mdelos, damlaSebuli da aluviuri niadagebi.

wiTelmiwebi

wiTelmiwebisTvis daxasiaTebelia wiTeli Seferi-
loba, gaTixeba da Cveulebriv mZlavri profili.

wiTelmiwebis saerTo farTobi Seadgens 1,9% (130 400 
ha). es niadagebi gavrcelebulia teniani subtropiku
li zonis samxreT-dasavleT nawilSi (aWara, guria, zemo 
imereTi), agreTve gvxvdeba samegrelosa da afxazeTSi. 
wiTelmiwebi gavrcelebulia 100-300 metramde zRvis 
donidan.
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Cais plantaciebi 
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wiTelmiwebs ukavia borcvian-gorakiani reliefi. 
niadagwarmomqmneli qanebi warmodgenilia fuZe amonaR-
vari qanebis (ZiriTadSi andezitebis) da maTi derivatebis 
gamofitvis wiTeli feris produqtebiT. gruntis wylis 
dgomis siRrme 8-10 m aRwevs.

klimati _ teniani subtropikulia. saSualo wliu-
ri temperatura sakmaod maRali _ 13,7-15,1 °C. yvelaze 
civi Tvis _ ianvris temperatura 4,8-6,8 °C, xolo 
yvelaze Tbilisi Tvis _ agvistos 21,9-24,5 °C. savegeta-
cio periodis xangrZlivoba rva Tvea. naleqebis wliuri 
raodenoba 1200-dan 2500 mm-mdea. 

bunebrivi mcenareuloba warmodgenilia Sereuli 
subtropikuli tyiT, romelSic gvxvdeba wabli, kolx-
uri muxa, wifela, rcxila da sxv. es tye xasiaTdeba 
maradmwvane qvetyiT. amJamad am tyis didi nawili gaCex-
ilia, gaSenebulia subtropikuli kulturebi da Cais 
plantaciebi.

niadagur profils Cveulebriv aqvs Semdegi age-
buleba: A-AB-BC-C. 

wiTelmiwis ZiriTadi maCveneblebi
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wiTelmiwebi xasiaTdeba mJave reaqciiT, amasTan 
pH sidide umniSvnelod icvleba profilis mixedviT. 
humusis Semcveloba saSualo an maRalia; humusis tipi 
fulvaturia. STanTqmis tevadoba dabali da saSualoa. 
STanTqmul kationebSi, rogorc wesi, Warbobs gacvli-
Ti wyalbadi. wiTelmiwebi xasiaTdeba mZime Tixnari, 
msubuqi, saSualo da mZime Tixa meqanikuri Sedgenilo-
biT. es niadagebi gaRaribebulia kaJmiwiT da fuZeeebiT 
da gamdidrebulia erTnaxevari JangeulebiT. niadagis 
mineraluri nawili xasiaTdeba feralituri gamofit-
viT. Tixamineralebi warmodgenilia kaolinitiT, halu-
azitiT, hetitiTa da hibsitiT. wiTelmiwebSi silika-
turi rkina Warbobs arasilikaturze. rkinis calkeuli 
formebi profilis mixedviT met-naklebad Tanabradaa 
ganawilebuli.

wiTelmiwebis ZiriTadi elementaruli niadagwar-
momqmneli procesebia: feralitizacia, gaTixeba da hu-
muswarmoqmna.

wiTelmiwebi, niadagis resursebis msoflio mona
cemTa bazis mixedviT, miekuTvneba nitisolebis niada-
gur jgufs, nitik horizontis arsebobis gamo. maTvis 
damaxasiaTebelia: kargad ganviTarebuli, sqeli, muqi 
wiTeli an mowiTalo-yavisferi profili, mZime meqani
kuri Sedgeniloba. niadagebis reaqcia mJavea, Tumca 
organuli nivTierebis SemcvelobasTan erTad, pH-is 
maCveneblebic sakmaod meryevia. profilSi gamovleni
lia diagnostikuri kvalifikatori qromiki.

saerTo azotis Semcveloba maRali, fosforis _ 
mcirea, kaliumis _ saSualoa. mcenarisTvis misawvdomi 
hidrolizebadi azotis _ sakmarisia, STanTqmuli fos-
foris _ saSualo da maRalia, gacvliTi kaliumis _ 
mcire da saSualoa.
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sasoflo-sameurneo kulturebis maRali mosavlis 
misaRebad saWiroa kiris Setana. maRal efeqts iZleva 
nakeli, torf-kompostebi, fosforiani, azotiani, mag-
niumiani da kompleqsuri sasuqebi.

didi farTobebi ukavia Caisa da subtropikuli 
kulturebis da Txilis nargavebs; agreTve moyavT xexi
lovani, bostneuli, eTerzeTovani, Tambaqo, feixoa, 
kivi, dafna da sxva subtropikuli kulturebi. iTeseba 
simindi.

yviTelmiwebi

yviTelmiwebi xasiaTdeba yviTeli SeferilobiT, 
gaTixebiT, koStovani struqturiT da Cveulebriv 
mZlavri profiliT.

yviTelmiwebis saerTo farTobi Seadgens 4,5%  
(317 600 ha). es niadagebi ZiriTadSi vrceldeba zRvis doni-
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dan 100-metridan 500-600 metramde dasavleT saqarTve-
los tenian subtropikul zonaSi - gagris, gudauTis, 
gulrifSis, oCamCires, galis, zugdidis, walenjixis, 
Cxorowyus, xobis, senakis, martvilis, abaSis da nakle-
bad xonis, wyaltubos, tyibulisa da vanis raionebis 
gorak-borcvian zolSi.

yviTelmiwebi formirdeba teniani subtropiku-
li klimatis pirobebSi. saSualo wliuri temperatura 
Seadgens 13,7-15,1 °C, yvelaze civi Tvis - ianvris - 3,3 
_ 6,8 °C, yvelaze Tbili Tvis - 19,3-24,5 °C. savegeta-
cio periodi grZeldeba rva Tves. naleqebis wliuri 
raodenoba didia (1100 mm-dan 2500 mm-mde), magram maTi 
ganawileba Tveebis mixedviT araTanabaria. naleqebis 
minimumi aRiniSneba aprilSi, maissa da ivnisSi. haeris 
fardobiTi tenianoba sakmaod maRalia (80%-mde).

yviTelmiwebi gavrcelebulia Zvel zRviur terase-
bze, danawevrebul da maTTan mimdebare mTiswinebze. 
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niadagwarmomqmneli qanebi warmodgenilia mJave da sa-
Sualod myari qanebis (pirvel rigSi fiqlebis) gamofit-
vis produqtebiT. terasebze es niadagebi Cveulebriv 
viTardeba fxvier, Tixian qanebze. niadagwarmomqmneli 
qanebi miekuTvneba sialitur Tixebs, romlebSic Si02: 
Al203 aRwevs 3,20; Tumca gvxvdeba feralitizirebulic 
SefardebiT Si02: Al203< 2,50. niadawarmomqmneli qane-
bi xasiaTdeba cudi fizikuri TvisebebiT, rac xels 
uwyobs maT Camorecxvas da gamewyerebas. saerTod yvi-
Telmiwebis areali ganisazRvreba qanebis gavrcelebiT.

bunebrivi mcenareuloba warmodgenilia Sereuli 
subtropikuli tyeebiT (muxebi, Zelqva, wabli, lafani, 
wifela, cacxvi, nekerCxali da sxv.). amJamad teritori-
is umetes nawilze bunebrivi mcenareuloba ganadgure-
bulia da Secvlilia sasoflo-sameurneo mindvrebis da 
plantaciis kulturuli mcenareulobiT.

niadagur profils Cveulebriv aqvs Semdegi age-
buleba: A0-A-AB-B-BC.

imereTes mTiswinebi
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yviTelmiwis ZiriTadi maCveneblebi

yviTelmiwebis reaqcia mJavea. humusis Semcvelo-
ba meryeobs 2-dan 7%-mde. siRrmiT humusis Semcvelo-
ba sakmaod mkveTrad mcirdeba. humusi - fulvaturia. 
STanTqmuli kompleqsi ar aris maZRari fuZeebiT, ma-
gram aramaZRrobis xarisxi mniSvnelovnad icvleba (4-
7-dan 60-70%-mde). meqanikuri Semadgenloba sakmaod 
umniSvnelod icvleba. amorfuli rkinis Semcvelo-
ba mcirea, xolo arasilikaturis _ sakmaod maRali. 
mTliani qimiuri Semadgenlobis mixedviT ZiriTadi Jan-
geulebi araTanabradaa ganawilebuli. leqis fraqciaSi 
Si02 : R203 Sefardeba did farglebSi meryeobs (1,95-2,71) 
da miuTiTebs rogorc feralitur, ise sialitur ga-
mofitvaze.

yviTelmiwebis ZiriTadi elementaruli niadagwar-
moqmneli procesebia: feralitizacia, gaTixeba, hu-
muswarmoqmna da galebeba.

yviTelmiwebi SeiZleba gaerTiandes luvisolebis 
jgufSi arjik horizontis gamo. am jgufis niadagebi 
gamoirCeva fuZeebis maRali maZRrobiT da iseTi ho
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rizontis arsebobiT, romelSic SeimCneva Tixis mniS-
vnelovani akumulacia. Tixis eluviacias da teqsturul 
diferenciacias SeiZleba ukavSirdebodes sakvlev pro-
filebSi arjik horizontis arseboba, romelic gansxva-
vdeba zeda horizontisgan leqis SedarebiT momatebu-
li raodenobiT. yviTelmiwebis profilSi aRiniSneba 
ferik maxasiaTebeli.

nayofiereba - dabalia. saerTo azotis Semcvelo-
ba saSualoa, hidrolizebadi - saSualo/maRali, saer-
To fosforis - dabali, STanTqmulis - saSualo, saer-
To kaliumis - dabali/saSualo, gacvliaTi kaliumis 
- dabali. efeqturia organuli (nakeli, torf-nake-
lis komposti, agreTve mwvane sasuqebi) da mineraluri 
(amoniumis gvarjila da fosforitis fqvili) sasuqebis 
erToblivi gamoyeneba. kompleqsuri sasuqebidan - amo-
fosi, superagro da nitroamofoska. kaliumiani sasuqe-
bi dadebiT efeqts iZleva TiTqmis yvela kulturis 
qveS garda Caisa. Zlier mJave da mJave niadagebze karg 
Sedegs iZleva mokirianeba.

gasaumjobesebeli RonisZiebebis gatarebis Semdeg, 
niadagebis gamoyeneba mizanSewonilia Tambaqos, simin-
dis, eTerzeTovani da bosnteuli kulturebis mosay-
vanad. Caisa da citrusovani kulturebis, tungos, ve-
naxis, kivis, feixoa, dafnis, xexilis samxreTis jiSebis 
gasaSeneblad, romlebic gamoirCevain maRali gemuri 
TvisebebiT.

Waobiani niadagebi

Waobiani niadagebisTvis damaxasiaTebelia mZime me
qanikuri Sedgeniloba, galebebis niSnebi da mZlavri 
profili.
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Waobiani niadagebis saerTo farTobi saqarTveloSi 
Seadgens daaxloebiT 2,9% (130 471ha). es niadagebi Ziri
Tadad gavrcelebulia kolxeTis dablobze, agreTve 
aRmosavleT da samxreT saqarTveloSi.

Waobian niadagebs ukavia deltur-akumulaciuri 
vakeTa tipis dablobi, romelic amovsebulia aluvi
ur-terigenuli masaliT, romlis SemadgenlobaSi mona
wileobs kavkasionisa da amierkavkasiis samxreTi mTiane-
Tis amgebi qanebis gamofitvis produqtebi. nafenebi 
umetesad karbonatulia, zeda fenebSi Tixis siWarbiT.

klimati Tbilia, teniani da rbili. saSualo wliuri 
temperatura Seadgens 13,7-14,4 °C. yvelaze civi Tvis 
ianvris temperaturaa 3,6-4,6 °C, xolo yvelaze Tbili 
Tvis-agvistos 22,4-23,2 °C. savegetacio periodis xan-
grZlivoba rva Tvea. naleqebis saSualo wliuri raode-
noba Seadgens 1157-1757 mm. naleqebis minimumi modis 
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paliastomis tbis sanapiro
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gazafxulze, xolo maqsimumi-Semodgomasa da zamTarSi. 
saSualo wliuri fardobiTi tenianoba aRwevs 71-82%.

bunebrivi mcenareulobis gabatonebuli tipia-baris 
tyeebi, xolo Tanmxlebi-wylovan-Waobiani mcenareulo-
ba. baris tyeebi warmodgenilia TxmeliT. minarevis sax-
iT gvxvdeba imereTis muxa, ifani, rcxila, lafani da 
sxv. WaobebSi gavrcelebulia Wili, isli da sxv.

Waobiani niadagebis profils aqvs Semdegi Seneba:  
A(g)–B(g)-BC(g).

Waobiani niadagis ZiriTadi maCveneblebi

Waobiani niadagebi xasiaTdebian susti tute an 
neitraluri reaqciiT. humusis Semcveloba didia. STan
Tqmul kationebSi mkveTrad Warbobs gacvliTi kalci-
umi. ZiriTadi Jangeulebi araTanabradaa ganawilebuli, 
rac maT aluviur bunebaze miuTiTebs. rkinis sxvadasx-
va formebi momatebuli raodenobiTaa. amorfuli rki-
nis dagroveba aRiniSneba profilis zeda nawilSi, da-
kristalebuli rkina Warbobs profilis siRrmeSi.

Waobiani niadagebis ZiriTadi elementaruli niadag-
warmomqmneli procesebia: galebeba, gaTixeba, humuswar-
moqmna da torfwarmoqmna.

Waobiani niadagebi miekuTvneba niadagis resursebis 
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msoflio korelaciuri bazis gleisolebis jgufs, pro-
filSi mimdinare aRdgeniTi procesebisa da gamoxatuli 
gleik feris niSniT. gleisolebis specifiuri, tipuri 
Tvisebebis gamoxatulebis gamo, saxelwodebas sufiqsad 
daemateba kvalifikatori hapliki.

Waobiani niadagebi gamoirCeva hidrolizebadi azo-
tis saSualo SemcvelobiT, Raribia kaliumiT da fos-
foriT. maT gasaumjobesebelad aucilebelia fos-
for-kaliumiani sasuqebis gamoyeneba.

Waobiani niadagebis fondi aris uzarmazari rezervi; 
daSrobiTi melioraciisa da agroteqnikuri RonisZie-
bebis gatarebis Semdeg aq Tavmoyrili organuli niv-
Tierebebis didi maragi. Waobidan amoRebuli tor-
fi gamoiyeneba maRalxarisxovani organuli sasuqebis 
da kompostebis dasamzadeblad, pirutyvis safenad, 
torf-nakelis sasuqis dasamzadeblad. kompostire-
bisaTvis torfs amateben kirs, fosforitis fqvils, 
xsnad mineralur sasuqebs, biologiurad aqtiur niv-
Tierebebs (nakels, fekals da sxv.). 

dablobis Waobi savargulis amoSrobis Semdeg SeiZ
leba warmatebiT iqnes gamoyenebuli saxnavad, saTibad 
da saZovrad.

yviTelmiwa-eweri niadagebi

yviTelmiwa-eweri niadagebisTvis damaxasiaTebelia 
mkveTrad diferencirebuli profili, kargad gamoxa
tuli eluviuri horizonti da yviTel-yomrali iluvi-
uri horizonti.

yviTelmiwa-ewerebis saerTo farTobi 2% Sead-
gens (137 600 ha). es niadagebi farTodaa gavrcelebu-
li dasavleT saqarTvelos tenian subtropikul zonaSi 
zRvis donidan 30-dan 200 m-mde, ZiriTadad, kolxeTis 
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dablobis Crdilo-aRmosavleT raionebSi, afxazeTSi, 
samegrelosa da SedarebiT naklebad imereTSi. am niad-
agebis sakmaod didi masivebi gvxvdeba mdinareebis ko-
doris, enguris, xobis, rionis, yvirilas da sxv. Zvel 
terasebze.

yviTelmiwa-ewerebi formirdeba, ZiriTadad, Zvel 
zRviur terasebze. SedarebiT maRali hifsometruli 
zoli danawevrebulia da drenirebuli; terasebis daba
li nawili xasiaTdeba naklebi wyalwretiT. niadagwar-
momqmneli qanebi warmodgenilia Tixnari da Tixa nafen-
ebiT, romlebic faraven qvamrgvalebs. 

klimati aris teniani, subtropikuli. zamTari Tbi
lia, ianvris saSualo temperaturaa 4,4-6,8 °C; zafxuli 
cxelia, ivlisis saSualo temperaturaa 22,5-24,5 °C. sa-
Sualo wliuri temperatura meryeobs 14-19 °C fargleb-
Si. aqtiur temperaturaTa jami 4000-dan 4500°C-mdea. 
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kolxeTis dablobi
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savegetacio periodis xangrZlivoba aris rva Tve. na-
leqebis raodenoba sakmaod maRalia _ 1500 mm-mde. zaf-
xulsa da Semodgomaze fardobiTi tenianoba aRwevs 
90%, xolo minimalur sidideebs _ 67-70% _ gazafxulsa 
da Semodgomaze.

amJamad bunebrivi mcenareuli safari darRveulia 
gaCexvis da intensiuri Zovebis Sedegad. am zonaSi 
gavrcelebuli kolxeTis tipis polidominanturi tye
ebi warmodgenili iyo merqniani xeebiT (muxa, Zelqva, 
wabli, xurma, rcxila, ifani, lafani) mxviara buCqebiT 
(ekalRiWi, katabarda) da maradmwvane qvetyiT (bza, wy-
avi, deka). am tyis masivebis farTobebi aTvisebulia 
sasoflo-sameurneo kulturebiT: Cai, citrusebi, Tam-
baqo, simindi. kolxeTis tyeebi SemorCenilia fragmen-
turi nakveTebis saxiT. 

yviTelmiwa-eweri niadagebis profils aqva Semdegi 
Seneba: A-A1A2-A2-B-BC.

yviTelmiwa-eweri niadagis ZiriTadi maCveneblebi

yviTelmiwa-eweri niadagebi xasiaTdeba mJave rea-
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qciiT, yvelaze maRali mJavianobiT gamoirCeva elu-
viuri horizontebi, siRrmiT aRiniSneba mJavianobis 
Semcirebis tendencia. humusis Semcveloba mcire an sa-
Sualoa. niadagebi Rrmad humusirebulia. humusis tipi 
fulvaturia, STanTqmis tevadoba dabali. niadagebi 
fuZeebiT aramaZRaria. meqanikuri Sedgenilobis mixed-
viT niadagebi Tixnarebsa da Tixebs miekuTvneba. elu-
viuri horizontebi gaRaribebulia wvrili fraqciebiT. 
am horizontebSi aRiniSneba kaJmiwis dagroveba da erT-
naxevari Jangebis Semcireba. siRrmeSi, iluviur hori-
zontSi piriqiT, kaJmiwis Semcveloba mcirdeba da erT-
naxevari Jangebi izrdeba. niadagis mineraluri nawili 
xasiaTdeba alituri gamofitviT. am niadagebis erT-er-
Ti diagnostikuri niSania ortSteiniani horizontis 
arseboba, romlis warmoqmnaSi monawileobs ara marto 
zeda horizontebidan gamorecxili erTnaxevari Jangeu
lebi, aramed rkiniT gamdidrebuli infiltraciuli 
wyali; masSi arsebuli rkinis naerTebis xarjze xdeba 
iluviuri horizontis rkiniT gamdidreba da mZlavri 
ortSteiniani horizontis Camoyalibeba. Tixaminera
lebSi Warbobs kaoliniti, qloritebi, haluaziti. yvi-
Telmiwa-ewer niadagebSi arasilikaturi rkinis Semcve-
loba Warbobs silikaturs.

yviTelmiwa-eweri niadagebis ZiriTadi elementa-
ruli niadagwarmomqmneli procesebia: gaewereba, lesi
vireba, alitizacia da gamotutva. 

yviTelmiwa-eweri niadagebi miekuTvneba niadagis 
resursebis msoflio korelaciuri bazis akrisolebis 
jgufs, arjik horizontis arsebobis gamo. niadagebSi 
gamovlenilia diagnostikuri kvalifikatori gleiki.

bunebrivi nayofiereba dabalia da fizikuri Tvise-
bebi araxelsayrelia orSteinis horizontis arsebobiT.
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am niadagebis gakulturebis mizniT awarmoeben wylis 
sawreti arxebis mowyobas, Rrmad damuSavebas da or-
Steinis fenis gafxvierebas saplantaJo guTniT, rac 
xels uwyobs farTobidan zedmeti wylis mocilebas. 
mJavianobis gasaneitraleblad iyeneben kirs.

simindis, Txilis, xurmis, bostneuli kulturebis 
Caisa da subtropikuli kulturebis, vazis, dafnis da 
sxva sasoflo-sameurneo kulturebis maRali mosavlis 
misaRebad saWiroa mineraluri da organuli sasuqebis 
gamoyeneba, maTi normebis, dozebis da Setanis vadebis 
zusti dacva. mJavianobisadmi mgrZnobiare kulture-
bi aucileblad saWiroebs mokirianebas. mineraluri 
sasuqebidan gansakuTrebiT maRal efeqts iZleva azo-
tiani sasuqebi, sustad gakulturebul niadagebze fos-
foriani da kompleqsuri sasuqebi. msubuq niadagebze 
kaliumis da magniumis Semcveli sasuqebi.

yviTel-yomrali niadagebi

yviTel-yomrali niadagebis ZiriTadi diagnostiku-
ri maCveneblebia: praqtikulad mkvdari safaris uqon-
loba, kargad gamoxatuli humusovani da iluviuri 
horizonti, alituri gamofitva, rkiniT gamdidreba.

yviTel-yomrali niadagebis saerTo farTobi sa
qarTveloSi Seadgens 1,5% (106 000 ha). es niadagebi 
gavrcelebulia dasavleT saqarTveloSi, subtropiku-
li sartylis yviTelmiwa, wiTelmiwa da yomral niada
gebs Soris, zRvis donidan 400-500 m-dan 800-1000 m-mde. 

yviTel-yomral niadagebs ukavia eroziul-denu
daciuri tipis reliefi. dedaqanebi warmodgenilia 
porfirituli wyebis, neoefuzivebis (andeziti, ande
zit-bazalti) Zveli, denudaciuri qerqiTa da maTi de
rivatebiT.
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klimati subtropikul humiduria. zamTari Tbi
lia, ianvris saSualo temperaturaa 0,7-3,2 °C; zafxuli 
aris Tbili, ivlisis saSualo temperatura 18,8-dan 21,8 
°C-mdea. savegetacio periodis xangrZlivoba eqvsi-Svi-
di Tvea. naleqebis saSualo wliuri raodenoba sakma-
od didia 1035-dan 2108 mm-mdea. Tbil periodze modis 
naleqebis naxevarze meti. aqtiur temperaturaTa jami 
meryeobs 3500-dan 4500 °C-mde. datenianebis wliuri 
koeficienti erTze metia.

bunebrivi mcenareuloba warmodgenilia wablis 
tyeebiT, romlebSic minarevis saxiT gvxvdeba kavkasi-
uri rcxila, hartvisis muxa, aRmosavleTis nekerCxali 
da sxv. am tyeebis ganmasxvavebeli niSania maradmwvane 
qvetyis (wyavi, kavkasiuri deka, kavkasiuri mocvi da 
sxv.) farTo gavrceleba. yviTel-yomrali niadagebis 
SedarebiT mcire farTobebi aTvisebulia, ZiriTadad, 
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wiflnari maradmwvane qvetyiT 
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mravalwliani kulturebiT: venaxiT, xexiliT. 
yviTel-yomrali niadagebis profils aqvs Semdegi 

Seneba: A-AB-B-C.

yviTel-yomrali niadagis ZiriTadi maCveneblebi

yviTel-yomrali niadagebisTvis damaxasiaTebelia 
mJave reaqcia. yvelaze maRali mJavianobiT humusovani 
horizontebi gamoirCevian, siRrmeSi aRiniSneba mJavia-
nobis Semcirebis tendencia. es niadagebi humuss didi 
raodenobiT Seicavs da mis ganawilebas ara aqvs tyis 
niadagebisTvis damaxasiaTebeli kanonzomiereba. humu-
sis Semcveloba metad nela, TandaTanobiT mcirdeba da 
profilSi, daaxloebiT erTi metris siRrmemde vrcel-
deba. niadagebi fuZeebiT aramaZRaria. STanTqmuli wyal-
badi sakmaod didi raodenobiTaa da zog SemTxvevaSi mas 
STanTqmis tevadobis naxevarze meti uWiravs, yviTel-
yomralebi kalciumiT da magniumiT Raribia. meqanikuri 
SedgenilobiT niadagebi mZime Tixnarebs miekuTvnebian. 
mikronuli fraqciis gadaadgileba profilSi ar SeimC-
neva an umniSvneloa. yviTel-yomrali niadagebis min-
eraluri nawili xasiaTdeba feralituri gamofitviT, 
arasilikaturi rkinis momatebuli SemcvelobiT. Tixa
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mineralebSi maRalia kaolinitis Semcveloba, saSualo 
raodenobiTaa qloritebi, mcire raodenobiT aRiniSne-
ba montmoriloniti da qarsebi.

kaJmiwis ganawileba profilis mixedviT Tanabaria, 
romelTanac korelaciaSia erTnaxevari Jangeulebis 
momatebuli Semcveloba da Tanabari ganawileba.

yviTel-yomrali niadagebis ZiriTadi elementaru-
li niadagwarmomqmneli procesebia: feralitizacia, hu-
muswarmoqmna, gamotutva.

yviTel-yomrali niadagebi miekuTvnebian niadagis 
resursebis msoflio korelaciuri bazis luvisolebis 
jgufs, arjik horizontis arsebobis gamo; niadagebis 
profilSi aRiniSneba stagnik, molihumik da ferik di-
agnostikuri kvalifikatorebi.

sakvebi elementebis moZravi formebidan azotisa da 
fosforis Semcveloba dabalia, kaliumis _ saSualoze 
maRali an maRali. niadagebs axasiaTebs dabali efeq-
turi da potencialuri nayofiereba. amitom am zonaSi 
moyvanili sasoflo-sameurneo kulturebi gamoirCeva 
dabali mosavlianobiT.

soflis meurneobaSi gamoyeneba garTulebulia zo-
gierTi savargulis erozirebis maRali donis da daba-
li nayofierebis Sedegad.

utyeo adgilebSi saxnavi farTobebi ZiriTadad si-
mindiT, venaxiT, xexiliT, TxiliT, soiaTi, bostneuliT 
da sxva kultubiT aris aTvisebuli.

yomrali niadagebi

yomrali niadagebisTvis damaxasiaTebelia profilis 
met-naklebad monotonuri yomrali Seferiloba da Sua 
nawilSi metamorfuli, gaTixebuli horizontis arseboba.

yomrali niadagebis areali Seadgens mTeli terito
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riis 18,1 % (1 329 000 ha). es niadagebi gavrcelebulia 
aRmosavleT, dasavleT da samxreT saqarTvelos did na
wilSi. dasavleT saqarTveloSi isini moqceulia zRvis 
donidan 800(900)-1800(2000) m, aRmosavleT saqarTvelo-
Si-900 (1000)-1900 (2000) m-is simaRlis farglebSi.

yomrali niadagebi umetesad ferdobebzea ganvi
Tarebuli, rac ganapirobebs aucilebel, Tavisufal 
drenaJs. denudaciis movlenebi aRiniSneba rogorc 
vertikaluri, ise horizontaluri mimarTulebiT. re
liefis formireba, ZiriTadad, wylovani denudaciis 
movlenebiTaa gamowveuli. eroziisa da denudaciis pro-
cesebis Sedegad alag-alag peneplenirebis movlenebsac 
aqvs adgili. dasavleT saqarTvelos geologiur Seneba-
Si wamyvani roli ekuTvnis qviSnarebsa da Tixafiqlebs, 
mergelebs, konglomeratebs da sxv. mTavari kavkasionis 
mTebis Sua zonaSi sakmaod did adgils ikaveben kirqve-
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wiflnari



60

bi. teritoriis danarCen nawilSi Warbobs granitebi, 
gneisebi, qviSnarebi, fiqlebi da sxv. aRmosavleT saqa-
rTvelos mTa-tyis zonis farglebSi geologiur Sen-
ebaSi monawileobs qviSnarebi, Tixafiqlebi da kirq-
va-Tixiani fiqlebi. vulkanuri warmonaqmnebi farTodaa 
gavrcelebuli samxreT saqarTvelos teritoriaze.

yomrali niadagebi viTardeba wiflnarebis, muqwi-
wvianebis, fiWvnarebis, muxnarebisa da sxva tyeebis qveS. 
wiflnarebi farTobiT pirvel adgils ikaveben da war-
moadgenen mcenareulobis ZiriTad tips. isini qmnian 
calke bunebriv zonas, zRvis donidan 1000-1100 m-dan 
2000-2100 m-mde. es zona ar aris mesxeT-javaxeTSi. dasav-
leT saqarTvelos 1400-1500 m-is zemoT wiflnarebs 
cvlian muqwiwviani tyeebi. muxnarebi warmodgenilia 
muxis ramdenime saxeobiT, romelTagan yvelaze metad 
gavrcelebulia qarTuli muxa. is qmnis tyis masivebs 
aRmosavleT da dasavleT saqarTveloSi zRvis donidan 
400 (500) m-dan 1000-1100 m-mde. 

klimati Tbili da zomierad teniania. ivlisis tem-
peratura Seadgens 16,8- 21,8 °C, ianvris ki -2,1-7,6 °C. 
saSualo wliuri temperaturaa 3,8-10,9 °C. naleqebis 
wliuri raodenoba meryeobs 527 mm-dan 1737 mm-mde. na-
leqebis minimumi aRiniSneba zamTris TveebSi, xolo ma-
qsimumi-mais-ivnisSi. datenianebis koeficienti 1-ze me-
tia, rac ganapirobebs niadagebis tenis Camrecx reJims. 

yomrali niadagebis profils aqvs Semdegi Seneba: 
Ao-A-Bm-BC-C-D.

yomralebi xasiaTdebian susti mJave reaqciiT, rki-
nis moZravi formebis maRali SemcvelobiT. niadagebi 
zomierad humusiani da Rrmad humusirebulia, humusis 
tipi fulvaturia. niadagebi sustad an saSualod ara-
maZRaria. gacvliT kationebSi mkveTrad Warbobs kalci-
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umi. STanTqmuli kationebis jami saSualoa. yomrali 
niadagebi, meqanikuri SedgenilobiT, umetesad miekuT-
vneba saSualo da msubuq, iSviaTad mZime Tixnarebs. 
mineraluri nawili formirdeba sialituri tipis ga-
mofitviT. Tixamineralebi warmodgenilia hidroqarse-
biT, montmorilonitis SereulSriani warmonaqmniT, 
qloritiTa da kaolinitiT.

yomrali niadagebis ZiriTadi elementaruli niadag-
warmomqmneli procesebia: humusis dagroveba, gaTixeba, 
lesivireba. 	

yomrali niadagebi miekuTvnebian niadagis resurse-
bis msoflio korelaciuri bazis kambisolebis jgufs, 
kambik horizontis arsebobis gamo. niadagebSi fiqsir-
deba molihumiki da euTrik diagnostikuri kvalifika-
torebi. 

niadagebs axasiaTebT sakmaod maRali potencialu
ri nayofiereba; saSualo an saSualoze maRali Semcve
lobiTaa moZravi azoti, dabalia moZravi fosfori; 
maRalia gacvliTi kaliumis Semcveloba. nayofierebis 
asamaRleblad aucilebelia saxnavi fenis gaRrmaveba, 

yomrali niadagis ZiriTadi maCveneblebi
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organuli da mineraluri sasuqebis gamoyeneba, iSviaT 
SemTxvevaSi mokirianeba. gansakuTrebuli mniSvneloba 
aqvs azot-fosforiani sasuqebis Setanas da mraval-
wliani balaxebis Tesvas. kaliumis maRali Semcvelo-
bis gamo kaliumiani sasuqebis gamoyeneba dabal efeqts 
iZleva.

sakmaod gavrcelebulia wylismieri erozia. adgili 
aqvs niadagisa da sakvebi elementebis saerTo da moZra-
vi formebis didi raodenobiT danakargs. aucilebelia 
eroziis sawinaaRmdego Teslbrunvebis SemoReba, mTli-
anad naTesi kulturebiT (sideratebiT) maTi dakaveba.

iyeneben marcvleuli, teqnikuri, bostneuli kul-
turebis, simindis da soias mosayvanad. ganviTarebulia 
agreTve mexileoba da mevenaxeoba; sakmaod did farTo-
bebze gaSenebulia Txilis nargaoba. SedarebiT mcire 
nawili gamoyenebulia saxnavad da saTib-saZovrad.

kordian-karbonatuli niadagebi

kordian-karbonatuli niadagebisTvis damaxasiaT-
ebelia kargad gamoxatuli humusovani horizonti da 
gacvlis maRali tevadoba.

kordian-karbonatuli niadagebis saerTo farTobi 
saqarTveloSi Seadgens 4,5% (317 200 ha). es niadagebi 
gavrcelebulia dasavleT saqarTveloSi-afxazeTSi, sa
megreloSi, raWa-leCxumsa da zemo imereTSi, agreTve 
aRmosavleT saqarTveloSi-mTiuleTSi, samaCabloSi, ka
xeTsa da qarTlSi. 

kordian-karbonatuli niadagebis gavrceleba emTx-
veva kirqvebsa da mergelebis areals. isini ZiriTadad 
formirdeba tyis zonaSi iseT qanebze, romlebic didi 
raodenobiT Seicaven kalciumis karbonatebs (kirqvebi, 
dolomitebi, mergelebi da sxv.) da xasiaTdebian Cam-
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recxi an periodulad Camrecxi tenis reJimiT. kord-
ian-karbonatuli niadagebi, mTa-tyis sartylis garda, 
gavrcelebulia tenian da mSral subtropikul zonaSi, 
maRalmTianeTSi.

kordian-karbonatuli niadagebi xasiaTdebian neit
raluri an sustad tute reaqciiT, Tixa an Tixnari me
qanikuri SedgenilobiT, rkinis silikaturi formebis 
siWarbiT. aRsaniSnavia, rom dakristalebuli rkinis 
Semcveloba aWarbebs amorful rkinas. humusis Semcve-
loba zomieria an mcire. niadagebi Rrmad humusirebu-
lia, humusis tipi humaturia. karbonatebis Semcveloba 
did farglebSi (20-51%) meryeobs. STanTqmis kompleqsi 
maZRaria fuZeebiT. TixamineralebSi Warbobs montmo-
riloniti da hidroqarsebi.

kordian-karbonatuli niadagebis ZiriTadi elemen-
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mTavari kavkasionis mTiswinebi



65

taruli niadagwarmomqmneli procesebia: humussial-
itizacia, humuswarmoqmna da gastruqtureba.

kordian-karbonatuli niadagebi miekuTvneba niada
gis resursebis msoflio korelaciuri bazis lepto
solebis jgufs. niadagebis profilSi gamovlenilia di-
agnostikuri kvalifikatori renZiki.

gamoirCeva maRali nayofierebiT; moZravi azotisa 
da fosforis saSualo, gacvliTi kaliumis saSualoze 
maRali SemcvelobiT. aTvisebulia venaxis saSampane 
da sasufre jiSebiT, xexiliT, dafniT, citrusovani, 
marcvlovani da bostneuli kulturebiT. mcire sisqis, 
Camorecxili da xirxatiani niadagebi saZovrebad aris 
gamoyenebuli.

karbonatoba da xirxatianoba dadebiT gavlenas ax-
dens miRebuli Rvinis xarisxze. kalciumi zrdis yurZen-
Si Saqrianobas, aumjobesebs Rvinis xarisxs; saukeTesoa 
saSampanure Rvinoebis dasamzadeblad. mzaddeba sxva
dasxva xarisxis sufris Rvinoebi, arayi da brendi. sa-
Sampanure Rvinis jiSebis Rvinis masalas gaaCnia maRali 
mJavianoba da naxSirorJangis STanTqmis gadidebuli 
unari.

kordian-karbonatuli niadagis ZiriTadi maCveneblebi
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kaxeTsa da qarTlSi miiReba maRali xarisxis wiTe-
li da TeTri Rvinoebi xangrZlivi Senaxvis unariT.

venaxebia Rrma fesvTa sistemiT, amitom, mineral-
uri da organuli sasuqebis Setana unda moxdes rac 
SeiZleba Rrmad. efeqturia mikroelementebis Semcveli 
sasuqebiT kristaloniT, nutrivanit da tensokoqteil-
iniT foTlebidan gamokveba. venaxis garda aTvisebulia 
xexilis, maT Soris subtropikuli kulturebis qveS.

ruxi-yavisferi niadagebi

ruxi-yavisferi niadagebisTvis damaxasiaTebelia ze
dapiridan karbonatebis arseboba, Sua nawilSi kargad 
gamoxatuli gaTixeba da SedarebiT gaWimuli humuso-
vani profili.

ruxi-yavisferi niadagebis saerTo farTobi saqarT-
veloSi Seadgens 5,8% (402 000 ha). es niadagebi gavrcele-
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bulia aRmosavleT saqarTvelos samxreT-aRmosavleT 
nawilSi marneulis, gardabnisa da sagarejos raionebis 
teritoriebze.

ruxi-yavisferi niadagebis reliefi warmodgenilia 
vakeebiT, mTiswinebiTa da dabalmTianeTiT. niadagwar-
momqmnel qanebs miekuTvnebian sxvadasxva granulome-
truli, mineraluri da qimiuri Sedgenilobis prolu-
viuri, aluviuri, aluviur-deluviuri danaleqi qanebi, 
romlebic zogjer damlaSebulia.

ruxi-yavisferi niadagebi formirdebian zomierad 
mSrali subtropikuli klimatis pirobebSi. saSualo 
wliuri temperaturaa 12-13 °C. savegetacio periodis 
xangrZlivoba 7 Tves aRemateba. aqtiur temperatura-
Ta jami 4000-4500 °C Seadgens. atmosferuli naleqebis 
saSualo wliuri raodenoba aris 300-500 mm. naleqebis 
maqsimumi modis gazafxulsa da Semodgomaze. saSualo 
wliuri datenianebis koeficienti udris 0,4-0,6.

bunebrivi mcenareuloba mSral-stepuria da war-
modgenilia uroiani, vaciwveriani, avSniani da nair-
balaxovani dajgufebebiT. buCqnari mcenareebidan 
gavrcelebulia ZeZvnari da jagrcxilnari. terotori-
is didi nawili aTvisebulia sasoflo-sameurneo kul-
turebiT-xorbali, qeri, simindi, mzesumzira. Sedare-
biT mcire farTobebi ukavia mravalwlian nargavebs.

ruxi-yavisferi niadagebis profils aqvs Semdegi 
Seneba: Aca-Bmca-Bcam-BCca.

ruxi-yavisferi niadagebi xasiaTdeba susti tute 
an tute reaqciiT, mTeli profilis karbonatulo-
biT, sakmaod mZlavri da kargad gamoxatuli karbonat-
ul-iluviuri horizontis arsebobiT, mTeli profilis 
maRali gaTixebiT, zeda horizontebis umniSvnelo hu-
musirebiT, fuZeebiT maZRrobiT, silikaturi rkinis 
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siWarbiT arasilikatur rkinaze. leqis fraqciaSi War-
bobs montmoriloniti da hidroqarsebi. mcire raode-
nobiTaa kaoliniti da kvarci.

ruxi-yavisferi niadagebis ZiriTadi elementaruli 
niadagwarmomqmneli procesebia: humuswarmoqmna, humus
dagroveba, gakarbonateba, sialitizacia. 

ruxi-yavisferi niadagebi miekuTvnebian niadagis 
resursebis msoflio korelaciuri bazis kastanaziome-
bis jgufs. niadagebis profilSi gamovlenilia humik da 
kalkarik diagnostikuri kvalifikatorebi. 

ruxi-yavisferi niadagebi farTod gamoiyeneba xorb
lis, qeris, bostneulis, simindis, mzesumziris, baR
Ceuli da xexilovani kulturebis, vazis, leRvis, bro
weulis, zeTisxilisa da sxva subtropikuli xexilovani 
kulturebis gasaSeneblad. zafxulis gvalvian period
Si arasakmarisi tenianobis pirobebSi TiTqmis yvela sa-
soflo-sameurneo kultura saWiroebs morwyvas.

potencialuri nayofiereba maRali ar aris. am niad-
agebSi moZravi azotisa da fosforis raodenoba saSu-

ruxi-yavisferi niadagis ZiriTadi maCveneblebi
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alo raodenobiTaa, gacvliTi kaliumis Semcveloba 
maRali an Zalze maRalia. potencialuri da efeqtu-
ri nayofierebis gadideba SesaZlebelia organuli da 
azot-fosforiani sasuqebis gamoyenebiT, sideratebis 
TesviT da CaxvniT. yvelaze kargi Sedegi miiReba organ-
uli da mineraluri sasuqebis erToblivi SetaniT.

mdelos-ruxi-yavisferi niadagebi

mdelos-ruxi-yavisferi niadagebisTvis damaxasiaTe
belia aradiferencirebuli profili, galebebis niSnebi 
da Zlieri gaTixeba.

mdelos-ruxi-yavisferi niadagebis saerTo farTobi 
saqarTveloSi Seadgens 3,3% (228 800 ha). isini formir-
debian rux-yavisfer niadagebs Soris momatebuli date-
nianebis pirobebSi. es niadagebi, ZiriTadad, gavrcele-
bulia marneulisa da gardabnis raionebSi, SedarebiT 
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mcire farTobebze vxvdebiT kaspis raionSi, sakmaod 
didi farTobebi ukaviaT alaznis vakeze (alaznis mar-
jvena mxare, samxreT-aRmosavleTi nawili).

mdelos-ruxi-yavisferi niadagebis reliefi war-
modgenilia vakeebiT, xSirad uaryofiTi elementebiT. 
niadagwarmomqmnel qanebs miekuTvneba sxvadasxva gran-
ulometruli, mineraluri da qimiuri Sedgenilobis 
proluviuri, aluviuri, aluviur-deluviuri danaleqi 
qanebi, romlebic zogjer damlaSebulia.

mdelos-ruxi-yavisferi niadagebi formirdebian 
zomierad mSrali subtropikuli klimatis pirobebSi. 
saSualo wliuri temperaturaa 12-13 °C. savegetacio 
periodis xangrZlivoba 7 Tves aRemateba. aqtiur tem-
peraturaTa jami 4000-4500 °C Seadgens. atmosferuli 
naleqebis saSualo wliuri raodenoba aris 300-500 mm. 
naleqebis maqsimumi modis gazafxulsa da Semodgomaze. 
saSualo wliuri datenianebis koeficienti udris 0,4-
0,6.

bunebrivi mcenareuloba mSral-stepuria. mdelos 
niadagwarmoqmnis procesSi mniSvnelovan rols asru
lebs anTropogenuri faqtori (irigaciis gavlena).

niadagebis profils aqvs Semdegi Seneba: Aca(g)-
Bcat(g)-BCca(g).

mdelos-ruxi-yavisferi niadagebi xasiaTdeba sus-
tad tute an tute reaqciiT, humusis dabali Semcvelo-
biT, Rrma humusirebiT, humusis fulvatur-humaturi 
tipiT. karbonatebi aRiniSneba zedapiridan da siRrmeSi 
maTi raodenoba matulobs. STanTqmis tevadoba maRa-
lia, STanTqmul kompleqsSi Warbobs gacvliTi kalciu-
mi. niadagebi miekuTvnebian msubuq da saSualo Tixebs. 
profilis Sua da qveda nawilSi aRiniSneba galebe-
ba. arasilikaturi rkinis Semcveloba mniSvnelovania, 
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amorfuli rkinis raodenoba ki mcire. Tixamineralebis 
SedgenilobaSi mkveTrad Warbobs montmoriloniti, 
mcire raodenobiT aRiniSneba qloriti.

mdelos-ruxi-yavisferi niadagebis ZiriTadi ele-
mentaruli niadagwarmomqmneli procesebia: humuswar-
moqmna, humusdagroveba, gakarbonateba, sialitizacia 
da galebeba.

mdelos-ruxi-yavisferi niadagebi miekuTvnebian 
niadagis resursebis msoflio korelaciuri bazis kas
tanaziomebis jgufs. niadagebis profilSi gamovlenil-
ia gleik, kalkarik, vertik diagnostikuri kvalifika-
torebi. 

sarwyav pirobebSi SesaZlebelia mravali sasof-
lo-sameurneo kulturis _ xorblis, qeris, Svriis, si
mindis, mzesumziris moyvana. dabali nayofierebis nia
dagebi gamoiyeneba saTib-saZovrad da mravalwliani 
balaxebis dasaTesad.

fizikuri Tvisebebis gauaresebas xeli Seuwyo mra
vali wlis ganmavlobaSi moRvarviT morwyvam da rwyvis 

mdelos-ruxi-yavisferi niadagis ZiriTadi maCveneblebi
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reJimis darRvevam; saWiroa wylisa da aeraciis reJi-
mis daregulireba. damlaSebis momatebis SemTxvevaSi 
aucilebelia gogirdis an TabaSiris Setana da fizio
logiurad mJave sasuqebis _ amoniumis sulfatis an 
martivi superfosfatis sistematuri gamoyeneba. zed-
meti tenis mosacileblad saWiroa sadrenaJo sistemis 
mowyoba. gamoyeneba fizikuri Tvisebebis, wylisa da 
haeris reJimis gaumjobesebis, organuli sasuqebis da 
gamafxvierebeli masalebis damatebis gareSe ar SeiZle-
ba. am niadagebSi dabalia hidrolizuri azotis, moZravi 
fosforis Semcveloba. gacvliTi kaliumis raodenoba 
maRalia an Zalze maRalia. niadagebi saWiroebs organu-
li da mineraluri sasuqebis gamoyenebas da sideratebis 
Tesvas. gansakuTrebiT maRal efeqts iZleva azot-fos-
foriani sasuqebi.

yavisferi niadagebi

yavisferi niadagebisTvis damaxasiaTebelia mkve-
Trad gamoxatuli profilis feradi diferenciacia, 
araCamrecxi wylis reJimis pirobebSi niadaguri sisqis 
naTlad gamoxatuli gaTixebis procesi. maTi ZiriTadi 
diagnostikuri maCvenebelia metamorfuli gaTixebuli 
horizontis arseboba da profilis gakarbonateba.

yavisferi niadagebis saerTo farTobi saqarTve-
loSi Seadgens 4,8% (311 600 ha). yavisferi niadagebi 
gavrcelebulia aRmosavleT saqarTvelos subtropi
kuli tye-stepis zonaSi, ZiriTadad, zRvis donidan 
500(700)-900(1300) m farglebSi. maTi qveda sazRvari esa
zRvreba mdelos-yavisfer, rux-yavisfer da Sav (baris 
Savmiwebi), xolo zeda _ yomral niadagebs.

yavisferi niadagebi formirdeba mSrali subtropi
kuli klimatis pirobebSi _ Tbili, TiTqmis uTovlo 
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zamTriT da cxeli, mSrali zafxuliT. ivlisis saSu-
alo temperaturaa 20,0-23,5 °C, ianvris ki _ -2,6-dan 
0,6 °C-mde. saSualo wliuri temperaturaa 9,3-12,5 °C. 
savegetacio periodis xangrZlivoba Svid Tvemdea. na-
leqebis wliuri raodenoba meryeobs 300-dan 800 mm-mde. 
datenianebis koeficienti udris 0,5-0,8. amis Sedegad 
niadagis tenis reJimis tipi impermacidulia, e.i. aor-
Tqleba aWarbebs mosuli naleqebis raodenobas.

reliefis udidesi nawilis formireba dakavSirebu-
lia eroziul procesebTan. zogierT adgilas reliefi 
warmodgenilia mewyruli formebiT. bevr adgilas fer-
dobebs kveTs mravalricxovani sakmaod didi siganis xe-
vebi. 

regionis CrdiloeT-dasavleTi nawilis geologiur 
agebulebaSi, ZiriTadad, monawileoben paleogenidan 
- qviSa-Tixovani da vulkanogenuri formaciebi, xolo 
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neogenidan _ konglomeratebi, qviSaqvebi da kirqvebi. 
damreci ferdobebi da Sleifebi ki aluvionebiT aris 
warmodgenili. aRmosavleTi da CrdiloeT-aRmosavleTi 
nawili agebulia neogenuri wyebiT - qviSaqvebiT, fomf-
lo konglomeratebiT da agreTve kirqvebiT (mergele
bi) da terigenuli (galiosebuli) danaleqebiT. regio-
nis samxreT da samxreT-dasavleT nawilSi monawileoben 
neogenuri vulkanogenuri qanebi _ porfirituli tu
febi, tufo-breqCiebi, lavuri Rvarebi, zedacarculi 
kirqvebi, paleocenisa da oligocenis terigenuli qvi
Saqvebi da Tixebi.

yavisferi niadagebis arealis klimatis Taavisebu-
reba, qanebis orvalentiani kationebis simdidris gamo, 
xels uwyobs karbonatebiT mdidari gamofitis qerqis 
warmoqmnas.

yavisferi niadagebis arealis didi nawili aTvise-
bulia da arsebuli landSaftebi TiTqmis mTlianad an-
Tropogenuli xasiaTisaa.

mcenareuloba warmodgenilia ariduli meCxerebiT 
da muxnarebiT. ariduli meCxerebi anu naTeli tyee-
bi miekuTvneba subtropikuli klimatis savanebs. maT 
SemadgenlobaSi ZiriTadad monawileoben foTlovani 
jiSebi: kevis xe, beryena, akaki. muxnarebis Semadgen-
lobaSi qarTuli muxis garda Sedian Cveulebrivi ifani, 
mindvris nekerCxali, panta, rcxila, jagrcxila, Tela, 
qorafi, xolo buCqnarebidan _ kuneli, zRmartli, Sin-
danwla, Svindi, WanWyati.

niadagur profilis agebulebaa: A-AB-Bm(Ca)-BCca- 
CDCa. 

yavisferi niadagebi xasiaTdebian humusovani hor-
izontis muqi-yomrali an yavisferi SeferilobiT, 
wvril-koStovani an marcvlovani struqturiT, susti 
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tute an neitraluri reaqciiT, humusis saSualo Sem-
cvelobiT, Rrma humusirebiT, humusis humaturi tipiT, 
gakarbonatebiT, gaTixebiT, STanTqmis mniSvnelovani 
sidideebiT, niadagisa da leqis fraqciis mTliani qimi-
uri Semadgenlobis stabilurobiT, silikaturi rkinis 
siWarbiT arasilikatur rkinaze, TixamineralebSi mont-
morilonitis da hidroqarsebis siWarbiT.

yavisferi niadagis ZiriTadi maCveneblebi

yavisferi niadagebis ZiriTadi elementaruli nia
dagwarmomqmneli procesebia: humuswarmoqmna, humus-
dagroveba, gakarbonateba da sialitizacia.

niadagis resursebis msoflio monacemTa bazis mi
xedviT identificirebulia kambisolebTan. maT gaaCni-
aT kambik B horizontebi, romelTa diagnostikuri 
kriteriumebia: mZime granulometria, Tixis da leqis 
momatebuli Semcveloba zeda da qveda horizontebTan 
SedarebiT, karbonatebis naklebi raodenoba qvehori-
zontebisagan gansxvavebiT. niadagebis profilis Sene-
baSi monawileobs muqi feris molik horizontebi. maTi 
diagnostikuri kriteriumebia: sakmaod mkveTrad ga-
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moxatuli marcvlovan-koStovani da koStovani struq-
tura, aramkvrivi agebuleba, organuli naxSirbadis 
>0,6% Semcveloba, fuZeebiT maRali maZRroba. 

yavisferi niadagebi, SavmiwebTan erTad, erT-erT 
yvelaze nayofier niadagebs miekuTvneba. isini gamoir
Ceva hidrolizuri azotis dabali an saSualo, moZra-
vi fosforis saSualo, gacvliTi kaliumis saSualoze 
maRali, maRali an Zalze maRali SemcvelobiT. maRali 
da xarisxiani mosavlisTvis aucilebelia organuli da 
mineraluri sasuqebiT ganoyiereba, sideratebis Tesva 
da eroziis sawinaaRmdego RonisZiebebis ganxorcie
leba.

am niadagebze gaSenebulia venaxebi. xexilis nar-
gavebi maRalxarisxian produqcias iZlevian. marcvlo
vani, bostneuli da sxva teqnikuri kulturebis maRali 
da xarisxiani mosavali miiReba. kargad aris ganviTare-
buli memcenareoba da mecxoveleoba.

mdelos-yavisferi niadagebi

mdelos-yavisferi niadagebisTvis damaxasiaTebelia 
mZlavri profili, galebebis niSnebi da mZime meqanikuri 
Sedgeniloba.

mdelos-yavisferi niadagebis saerTo farTobi Se
adgens 1,9% (130 400 ha). isini formirdeba yavisferi 
niadagebis arealSi, momatebuli zedapiruli, gruntisa 
da Sereuli datenianebis pirobebSi. es niadagebi gavr
celebulia qvemo da zemo qarTlSi, kaxeTSi (alaznis 
marjvena napiri) da mesxeTSi.

mdelos-yavisfer niadagebs ukavia reliefis de-
presiuli nawilebi. niadagwarmomqmneli qanebi warmod-
genilia mZime meqanikuri Sedgenilobis aluviuri da 
deluviur-proluviuri naleqebiT, romelTa siRrme 
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zogjer 100 m aRwevs.
klimati zomierad Tbilia. saSualo wliuri tem-

peratura Seadgens 9,9-10.6 °C; yvelaze civi Tvis -ian-
vris temperatura -16 °C-mde ecema, xolo yvelaze Tbi-
li Tvis-ivlisis 21,8 °C aRwevs. savegetacio periodis 
xangrZlivoba eqvsi-Svidi Tvea. aqtiur temperaturaTa 
jami 2800-3800 °C Seadgens. naleqebis saSualo wliuri 
raodenoba 464-512 mm farglebSi meryeobs. datenianebis 
koeficienti 0,54-0,95 Seadgens.

bunebrivi mcenareuli safari warmodgenilia Walis 
tyeebiT (muxnarebi). amJamad teritoriis didi nawili 
aTvisebulia saxnavebiT, baRebiTa da venaxebiT.

mdelos-yavisferi niadagebis profils aqvs Semdegi 
Seneba: A1

/-A1
//-AB-Bca(g)-BCca(g).

mdelos-yavisferi niadagebi xasiaTdeba susti tu
te an tute reaqciiT, Rrma humusirebiT, humusis ful-
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vatur-humaturi tipiT, zedapiridanve karbonatulo-
biT, STanTqmuli fuZeebis dabali jamiT, ZiriTadi 
Jangeulebis Tanabari ganawilebiT, hidroqarsebis si-
WarbiT, silikaturi rkinis arasilikatur rkinaze meti 
SemcvelobiT. niadagebi miekuTvneba msubuq da saSualo 
Tixebs. gaTixeba kargadaa gamoxatuli profilis Sua 
nawilSi. 

mdelos-yavisferi niadagebis ZiriTadi elementa-
ruli niadagwarmomqmneli procesebia: humuswarmoqm-
na, humusdagroveba, gakarbonateba, gamdeloeba, sial-
itizacia da galebeba.

mdelos-yavisferi niadagebi miekuTvnebian niadagis 
resursebis msoflio korelaciuri bazis kambisolebis 
jgufs. niadagebSi dafiqsirda Semdegi diagnostikuri 
kvalifikatorebi: kalkariki-karbonatebis Semcvelo-
ba zedapiridan, sul mcire 20-50 sm Soris, gleiki _ 
gamoxatuli gleik feris niSniT; lebi e.w. endoglei, 
niadaguri masis qveda nawilSi, gamowveulia gruntis 
wylebis gavleniT da miuTiTebs aRdgeniT pirobebze. 
amis Sedegad agregatebis zedapirze koncentrirebulia 

mdelos-yavisferi niadagis ZiriTadi maCveneblebi
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rkinis da manganumis oqsidebi. kiris TeTri Tvlebis 
arseboba, romlebic rbili da fxvieria mSral mdgo-
mareobaSi, miuTiTebs meoradi gakarbonatebis diagnos-
tikur Tvisebebze. profilebi gamoirCeva hipereuT
rikis maCvenebliT. 

niadagebi xasiaTdeba hidrolizuri azotis dabali, 
moZravi fosforis saSualo da gacvliTi kaliumis maRa-
li SemcvelobiT. am niadagebze wamyvani roli ekuTvnis 
azotian sasuqebs. didi yuradReba unda mieqces organ-
uli sasuqebis gamoyenebasa da sideratebis Tesvas.

niadagebi TiTqmis mTlianad aris moxnuli da in-
tensiurad gamoiyeneba miwaTmoqmedebaSi. agronomiuli 
maCveneblebiT aRmosavleT saqarTvelos samiwaTmoqme-
do zonis erT-erT saukeTeso niadagad iTvleba xexi-
lis, xorblis, qeris, simindis, Saqris Warxlis, bost-
neuli kulturebis, kartofilis, parkosnebisa da sxva 
kulturebis mosayvanad. niadagi xSirad gamoirCeva mZime 
meqanikuri SedgenilobiT, gadidebuli tenianobiT. ami
tom masze gaSenebuli venaxidan miRebuli yurZeni ar 
aris iseTi maRali xarisxis, rogorc yavisferi niadage-
bze moyvanili. mesxeTis pirobebSi am niadagebs saTib-
saZovrebadac iyeneben. 

am niadagebze odiTganve gamoiyeneba moRvarviT 
morwyva, ramac xeli Seuwyo wylismieri eroziis gan-
viTarebas da gamoiwvia am niadagebis wyalgamZle agre-
gatebis daSla, struqturis darRveva, dawidva da gam-
kvriveba, qerqis gaCena da dabzarva. am niadagebs sakmaod 
did zians ayenebs qarismieri eroziac. 
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Savi niadagebi

Savi niadagebisTvis (e.w. baris Savmiwebi) damaxa-
siaTebelia profilis zeda nawilis Savi Seferiloba, 
sakmaod mZlavri humusovani horizonti da Sua nawilis 
gaTixeba.

Savi niadagebis saerTo farTobi saqarTveloSi 
Seadgens 3,9% (266 800 ha). es niadagebi gavrcelebulia 
gare da Siga kaxeTis, qvemo da nawilobriv Sua qarTlis 
raionebSi.

Sav niadagebs ukavia aRmosavleT saqarTvelos 
mTaTaSorisi dablobi zona, romelic warmoqmnilia de-
nudaciur-akumulaciuri (Sereuli) da sakuTriv akumu-
laciur-genezisuri geomorfologiuri tipebiT. Savi 
niadagebis gavrcelebis zolSi agreTve gvxvdeba dax-
rili terasebi (zRvis donidan 650-750 m farglebSi) da 
zegani-peneplenis vake (zRvis donidan 700-1000 m So-
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Sida qarTli
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ris). Savi niadagebis arealSi farTodaa gavrcelebuli 
reliefis akumulaciuri tipi, romelic warmodgenilia 
amoqvabulisa da aluviuri vakeebis formiT. niadag-
warmomqmneli qanebi warmodgenilia gajiani, kiriTa da 
TabaSiriT mdidari Tixiani da Tixnari nafenebiT, qvi-
Sian-Tixiani naleqebiTa da konglomeratebiT.

Savi niadagebi viTardeba mSrali subtropikebis ti-
pis klimatis pirobebSi-Tbili, TiTqmis uTovlo zam-
TriT da cxeli, mSrali zafxuliT. yvelaze Tbili Tvis 
(ivlisis) temperaturaa 22-23,9 °C, yvelaze civi Tvis 
(ianvris) -0,3, -3,8 °C. saSualo wliuri temperatura 
Seadgens 10-11,9 °C. aqtiur temperaturaTa jami 4000 °C 
aRwevs. savegetacio periodis xangrZlivoba eqvsi-Svidi 
Tvea. naleqebis wliuri raodenoba meryeobs 400-600 mm 
farglebSi. haeris saSualo wliuri fardobiTi tenia-
noba icvleba 64-dan 70 %-mde.

Savi niadagebi gavrcelebulia mSral subtropikul 
stepebSi. stepis mcenareulobaSi gamoyofen Semdeg da-
jgufebebs: jagekliani, uroiani, vaciwveriani da mde-
los nairbalaxovani. 

Sav niadagebs aqvT profilis Semdegi Seneba: A1
/-A1

//-
B-BC.

Savi niadagebi xasiaTdeba: susti tute reaqciiT, 
karbonatul-iluviuri horizontis arsebobiT, karbon-
atebis maqsimumiT 60-120 sm siRrmeze, gaTixebiT, Tixa 
meqanikuri SedgenilobiT, niadagis da leqis fraqci-
is erTgvarovani mTliani qimiuri SedgenilobiT, Tixa
mineralebSi smeqtitis, hidroqarsebisa da qloritis 
siWarbiT, arasilikaturi da dakristalebuli rkinis 
dagrovebiT profilis Sua nawilSi, xolo amorfuli 
rkinis _ profilis zeda nawilSi, humusis zomieri Sem-
cvelobiTa da humaturi tipiT, zogierT SemTxvevaSi 
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adviladxsnadi marilebisa (sulfaturi) da TabaSiris 
dagrovebiT, dawidulobis niSnebiT (maxvilweboiani da 
Savpewiani).

Savi niadagebisTvis damaxasiaTebelia Semdegi Ziri
Tadi elementaruli niadagwarmomqmneli procesebi: hu
muswarmoqmna, humusdagroveba, damlaSeba, gakarbona
teba, sialitizacia da slitizacia. 

Savi niadagebi miekuTvneba niadagis resursebis 
msoflio korelaciuri bazis vertisolebis jgufs, 
vertik horizontis gamo, romelSic periodulad mimdi
nare dajdomisa da gajirjvebis procesebma ganapiroba 
sliqensaidebis warmoqmna. mocemuli Tvisebis tipuri 
gamovlinebis gamo, saxelwodebas daemateba kvalifika-
tori hapliki.

Savi niadagebi iTvleba marcvleuli da teqnikuri 
kulturebis, maT Soris xorblis, simindis, kartofilis, 
bostneulis, sakvebi Warxlis da baRCeuli kulturebis 
gavrcelebis ZiriTad regionebad. Savi niadagebi gamoi-
yeneba agreTve venaxisa da xexilovani kulturebis ga-

Savi niadagis ZiriTadi maCveneblebi
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saSeneblad, saTiTebad da saZovrebad; sakebi kulture-
bis da balaxebis mosayvanad. 

niadagebis aranormirebuli morwyvisas, minerali
zebuli wylebis gamoyeneba, cudi drenaJis dros Sei-
Zleba gaxdes am niadagebis daWaobebis an damlaSebis 
mizezi. Savi niadagebis nayofierebis gadidebis saqmeSi 
mTavaria tenis dagroveba da misi racionaluri gamoy-
eneba. nayofierebis Semcirebis saqmeSi didia wylis-
mieri da qarismieri eroziis roli. 

niadagebi gamoirCeva hidrolizuri azotis, saSua-
lo, moZravi fosforis dabali da gacvliTi kaliumis 
saSualoze maRali an maRali SemcvelobiT.

am niadagebze pH maCveneblis da karbonatebis Ses-
amcireblad saWiroa fiziologiurad mJave sasuqebis _ 
amoniumis sulfatisa da martivi superfosfatis siste-
maturi gamoyeneba. saWiroebis SemTxvevaSi gogirdisa 
da TabaSiris dabali normebis gamoyeneba. zogjer Savi 
niadagebi didi raodenobiT Seicaven qvebs, rac xels 
uwyobs zofxulis periodSi niadagis gaxurebas da te-
nis danakargebis gadidebas; aseve sasoflo-sameurneo 
manqana-iaraRebis cveTas da damtvrevas.

Savmiwebi

SavmiwebisTvis (e.w. mTis Savmiwebi) damaxasiaTebelia 
kargad gamoxatuli sakmaod mZlavri da Savi Seferilo-
bis humusovani horizonti, profilis gaTixeba.

Savmiwebis saerTo farTobi saqarTveloSi Seadgens 
1,4% (99 200 ha). es niadagebi gavrcelebulia samxreT 
mTianeTSi, zRvis donidan 1200-1900 m Soris. 

samxreT mTianeTis Savmiwebis umetesi nawili ganvi-
Tarebulia vulkanur platoze, romelic mTiani vakis 
xasiaTs atarebs. saqarTvelos Savmiwebis zoli geomor-
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fologiurad iyofa denudaciur, amfiTiatrisebr da 
akumulaciur tipebad.

axalqalaq-walkis regionis vakeebi agebulia an-
dezitebis, andezit-bazaltebisa da bazalturi qa-
nebisgan. depresiebSi es qanebi gadafarulia tburi 
naleqebiT. gamozidvis konusebi warmodgenilia ande
zit-dacitebiT. gamyinvarebis periodSi samxreT mTia-
neTma gamyinvareba ganicada, razec miuTiTebs gavrcele-
buli morenuli nafenebi.

Savmiwebis sartyeli xasiaTdeba civi haviT. saSua
lo wliuri temperatura udris 5,9 °C. yvelaze civi 
Tvis (ianvris) temperaturaa -7,5 °C, xolo Tbili Tvis 
(ivlisis) 16,8 °C. zamTarSi temperatura xSirad minus 
20-25 °C-mde ecema. savegetacio periodis xangrZlivoba 
5 Tves udris. naleqebis raodenoba 545-746 mm-ia. maTi 
maqsimumi mais-ivnisSi modis, xolo minimumi zamTarSi. 
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javaxeTi
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haeris saSualo wliuri SefardebiTi tenianoba 70% 
udris.

bunebrivi mcenareuloba ZiriTadad mdelo-stepis 
tipisaa da aerTianebs Semdeg dajgufebebs: uroiani, 
vaciwveriani, marcvlovan-nairbalaxovani da islian- 
Waliani.

Savmiwebs aqvT profilis Semdegi Seneba: A1
/-A1

//-AB-
BC.

Savmiwis ZiriTado maCveblebi

Savmiwebi xasiaTdeba sustad mJave, neitraluri an 
sustad tute reaqciiT, fuZeebiT maZRrobiT, humu-
sis maRali SemcvelobiT (zogierT SemTxvevaSi humusis 
raodenoba 10 % aRwevs), gacvliT kationebSi kalciumis 
mkveTri siWarbiT, ZiriTadi Jangeulebis met-naklebad 
Tanabari ganawilebiT, Tixiani an mZime Tixnari meqani-
kuri SedgenilobiT.

SavmiwebisTvis damaxasiaTebelia Semdegi ZiriTa-
di elementaruli niadagwarmomqmneli procesebi: hu-
muswarmoqmna, humusdagroveba da sialitizacia.

Savmiwebi miekuTvnebian niadagis resursebis msof-
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lio korelaciuri bazis Cernoziomebis jgufs. Savmi-
webis profilSi gamovlinda diagnostikuri kvalifi
katori voroniki, romelic gulisxmobs voronik (molik 
horizontis specifikuri tipi) horizontis arsebobas. 
is aris sqeli, kargad gastruqturebuli (marcvlovani 
struqtura), Savi an moSavo Seferilobis zedapiruli 
horizonti fuZeebis maRali maZRrobiT (≥80%), organu
li nivTierebis maRali SemcvelobiT (C

org. 
Semcvelo-

ba minimum 1.5% da organuli nivTiereba 2.5%), maRali 
biologiuri aqtivobiT. voroniki moicavs gardamaval 
horizontebs (mag: AB), romlebSic dominanturia zeda-
piruli horizontebis maxasiaTeblebi. meore diagnos-
tikuri kvalifikatori aris moliki, romelic miuTi-
TiTebs molik horizontis arsebobaze. horizonti 
moliki muqi feris zedapiruli horizontia fuZeebis 
maRali maZRrobiT (≥50%), organuli nivTierebebis 
maRali an saSualo SemcvelobiT (C

org.
 Semcveloba ar 

unda iyos 0.6%-ze dabali da organuli nivTiereba/
humusis raodenoba 1%-ze naklebi), sisqe aranakle-
bi 25sm-ze. voronikis specifika, molikTan SedarebiT, 
gamoixateba C

org.
-is maRal SemcvelobaSi da ufro muq 

SeferilobaSi. SavmiwebSi savaraudod aseve gamovleni
lia kvalifikatori kalciki, romelic gulisxmobs meo-
radi karbonatebis dagrovebas niadagis zedapiridan 
100 sm-is sazRvrebSi. meoradi CaCO3 gvxvdeba Savmiwebis 
profilis qveda nawilSi, rogorc difuziur formaSi 
(niadagis masaSi wvrili nawilakebis saxiT), aseve axal-
warmonaqmnebis saxiTac (fsevdomiceliumi).

Savmiwebis profilSi met-naklebad gamovlenilia 
arjikis diagnostikuri kriteriumebi (gansakuTrebiT 
mis Sua nawilSi), mZime meqanikuri Sedgeniloba, Tixis 
minimum 8% Semcveloba, leqis fraqciis akumulacia. 
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arjik horizontis iluviuri buneba SeiZleba dadgindes 
agregatebze Tixis kutanebis arsebobiT. SavmiwebisaT-
vis aseve damaxasiaTebelia euTrik kvalifikatori. 

Savmiwebi gamoirCeva maRali potenciuri da saSu-
alo efeqturi nayofierebiT. zogierTi savarguli ga-
moirCeva Warbi qvianobiT. arsebuli Tburi reJimi xe-
lsayrelia marcvleulis, kartofilis, bostneulis 
da xexolovani kulturebis mosayvanad. niadagebi ga-
moirCevian hidrolizuri azotis da moZravi fosfo-
ris saSualo, gacvliTi kaliumis saSualoze maRali 
SemcvelobiT. maRali mosavlis misaRebad aucilebelia 
organuli da mineraluri sasuqebiT ganoyiereba da 
irigaciuli eroziisagan dacva. ganoyierebisas pirvel 
rigSi gamoyenebuli unda iqnes fosforiani sasuqebi, 
SemdgomSi azotiani da organuli sasuqebi. Zalian karg 
Sedegs iZleva 4-5 weliwadSi erTxel sideratebis Tesva.

mTa-tye-mdelos niadagebi

mTa-tye-mdelos niadagebisTvis damaxasiaTebelia 
aradiferencirebuli profili, mcire da saSualo sim-
Zlavre, Zlieri gamotutva.

mTa-tye-mdelos niadagebis gavrcelebis saerTo 
farTobi saqarTveloSi Seadgens 7,2% (492 000 ha). es 
niadagebi farTodaa gavrcelebuli kavkasionisa da 
amierkavkasionis samxreTi mTianeTis subalpur zonaSi, 
zRvis donidan 1800 (2000) m-dan-2000 (2200) m-mde.

subalpuri tyeebis arealSi gabatonebulia maRalm-
TianeTis eroziul-denudaciuri reliefi myinvaruli 
genezisis formebis siWarbiT. zogan gavrcelebulia 
meoTxeuli efuziuri vulkanizmiT Seqmnili reliefis 
formebi. eroziuli xeobebi xasiaTdeba sakmaod cicabo 
ferdobebiT.
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dasavleT saqarTveloSi niadagwarmomqmneli qanebi 
warmodgenilia kristaluri an kvarcian-qarsiani fiq
lebiT, kvarciani dioritebiT da kirqvebiT. aRmosav-
leT saqarTveloSi ZiriTadad gvxvdeba Tixafiqlebi, 
qviSaqvebi, kirqvebi, morenuli nafenebi. samxreT saqa-
rTveloSi niadagwarmomqmnel qanebs miekuTvnebian an-
dezitebi, porfiritebi, sienitebi.

klimati civia, xanmokle, grili zafxuliTa da mkac
ri xangrZlivi zamTriT. saSualo wliuri temperatura 
udris 3,2-4,1 °C. savegetacio periodis xangrZlivoba 
sami-oTxi Tvea. naleqebis wliuri raodenoba meryeobs 
605-1675 mm Soris. haeris saSualo wliuri fardobiTi 
tenianoba 70-79% aRwevs.

subalpuri tyeebi xasiaTdebian tanbrecilebiT, meC
xerebiTa da buCqnarebiT. maTi saxeobrivi Semadgenloba 
aerTianebs Semdeg mcenareul formaciebs: wiflnarebs, 



95

subalpuri wiflnari
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nekerCxlnarebs, muxnarebs, fiWvnarebs, zogjer naZ-
vnarebsa da soWnarebs, dekianebs, ielianebs, Rvianebs.

mTa-tye-mdelos niadagebs aqvT profilis Semdegi 
Seneba: Ao-A-AB-B-BC-CD.

mTa-tye-mdelos niadagis ZiriTadi maCveneblebi

mTa-tye-mdelos niadagebi xasiaTdeba: mTeli pro-
filis mJave reaqciiT, calkeuli Jangeulebis met-nak
lebad Tanabari ganawilebiT, maZRrobis dabali xa
risxiT, maRali humusianobiT da Rrma humusirebiT, 
Tixamineralebis SedgenilobaSi qlorituli da kaoli
nit-galuazitis mineralebis siWarbiT, rkinis moZravi 
formebis momatebuli raodenobiT.

mTa-tya-mdelos niadagebis ZiriTadi elementaru-
li niadagwarmomqmneli procesebia: humussialitizacia 
da humuswarmoqmna.

mTa-tye-mdelos niadagebi miekuTvnebian niadagis 
resursebis msoflio korelaciuri bazis umbrisolebis 
jgufs. niadagebis profilSi aRiniSneba diagnostikuri 
kvalifikatori feriki.
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mTa-mdelos niadagebi

mTa-mdelos niadagebisTvis damaxasiaTebelia ara
diferencirebuli profili, kargad gamoxatuli humu
sovani horizonti, mcire an saSualo simZlavre.

mTa-mdelos niadagebi absoluturad gabatonebuli 
niadagebia. maTi saerTo farTobi 25,1% (1 758 200 ha) Se
adgens. es niadagebi farTod aris gavrcelebuli kavka-
sionisa da amierkavkasiis samxreT mTianeTis subalpur 
da alpur zonebSi, zRvis donidan 1800 (2000) m-dan 3200 
(3500) m-mde.

mTa-mdelos niadagebs ukavia maRalmTianeTis re-
liefis ZiriTadi formebi: Zveli peneplen-moswore-
buli („mocveTili“) zurgebi, glacialuri reliefi- 
terasuli baqnebi, karebi; vulkanuri reliefi-plato 
(samxreTi mTianeTi) da eroziuli-xeobebi, sakmaod ci-
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maRalmTis saZovrebi
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cabo ferdobebiTa da zogierT adgilas Walis farTo 
monakveTebiT.

maRalmTianeTis geologiuri Seneba sakmaod rTu-
lia. dasavleT saqarTveloSi niadagwarmomqmnel qanebs 
warmoadgenen kristaluri fiqlebi, kvarcian-qarsiani 
fiqlebi, kvarciani dioritebi, kirqvebi, granitebi, 
gneisebi. aRmosavleT saqarTvelos maRalmTianeTis 
geologiur agebulebaSi mTavar monawileobas Rebu-
lobs Tixafiqlebi, qviSaqvebi, kirqvebi. samxreT saqa-
rTvelos mTa-mdelos zonaSi gavrcelebulia andezite-
bi, porfiritebi, traqitebi, sienitebi.

mTa-mdelos niadagebi formirdebian mkacri klima-
tis pirobebSi, romelic xasiaTdeba gaWimuli zamTriT 
(xangrZlivi Tovlis safariT) da grili zafxuliT. 
savegetacio periodi Seadgens 3-4 Tves. ianvris saSu-
alo temperatura meryeobs -12-dan -5,2 °C-mde, ivli-
sis ki 7,3-dan 14,4 °C-mde. naleqebis wliuri raodenoba 
718 mm-dan 1503 mm-mdea. naleqebis maqsimumi maisSi mo-
dis. haeris saSualo wliuri atmosferuli tenianoba 
meryeobs 68-81% farglebSi, datenianebis koeficien-
ti 6-7 aRwevs. aqtiur temperaturaTa jami dabalia da 
meryeobs 600-1500 °C Soris. maRalmTianeTis civi kli-
mati xels uwyobs qanebis intensiur fizikur gamofit-
vas da amis Sedegad xdeba niadagis zedapirze didi ra-
odenobiT qanebis namtvrevebis dagroveba.

subalpuri sartylis mcenareul safarSi Warbobs 
marcvlovani, marcvlovan-nairbalaxovani da nairbala
xovani Tanasazogadoebebi. maT Soris wamyvani adgili 
ukavia: Wrel Svrielas, timoTelas, cxvris wivanas da 
sxv. parkosnebi warmodgenilia mTis samyuraTi da ka-
vkasionis ionjiT. alpur sartyelSi dominantoben: 1) 
alpuri xaliCebi _ nairbalaxovani elementebiT, xor-
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blovanebiT da islebiT da 2) mkvrivkordiani mdeloe-
bi - xorblovani da isliani komponentebiT. sakmaod 
gavrcelebulia wivian-isliani mdeloebi wivanas da 
Tivaqasras siWarbiT. did farTobze gavrcelebu-
lia Zigva. mSral poziciebze Warbobs qserofiluri 
mcenareuloba abzindas monawileobiT.

mTa-mdelos niadagebs aqvT profilis Semdegi Sen-
eba: A-B-BC-C. 

mTa-mdelos niadagis maCveneblebi

mTa-mdelos niadagebi xasiaTdebian: mJava an susti 
mJava reaqciiT, maRali humusianobiT da Rrma humusire-
biT, STanTqmis dabali an saSualo tevadobiT, Tixnari 
an Tixa meqanikuri SedgenilobiT, mineraluri nawilis 
gamofitvis sialituri tipiT, TixamineralebSi hidro-
qarsebis da qloritis siWarbiT, humusis fulvaturi da 
fulvatur-humaturi tipiT, siRrmeSi silikaturi rki-
nis momatebuli SemcvelobiT.

mTa-mdelos niadagebis ZiriTadi elementaruli 
niadagwarmomqmneli procesebia: humussialitizacia, 
humuswarmoqmna, kordiani procesi da gastruqtureba. 
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mTa-mdelos niadagebi miekuTvnebian niadagis re-
sursebis msoflio korelaciuri bazis umbrisolebis 
jgufs. niadagebis profilSi aRiniSneba diagnostikuri 
horizonti umbriki da kvalifikator spodikis elemen-
tebi. 

damlaSebuli niadagebi

damlaSebuli niadagebisTvis damaxasiaTebelia cu
di fizikuri, wylovani, haerovani Tvisebebi da sakmaod 
maRali tute reaqcia. 

damlaSebuli niadagebi aerTianeben or jgufs: 1) 
bic-bicnar (mlaSobebi) da 2) bicob-bicobnar niadagebs.

damlaSebuli niadagebis saerTo farTobi saqarTve-
loSi Seadgens 1,6% (112 600 ha). es niadagebi farTodaa 
gavrcelebuli aRmosavleT saqarTvelos baris zonaSi: 
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alaznis marjvena sanapiro
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alaznis, eldaris, taribana-natbeulis, lakbes, Sav-
mindvris akumulaciur vakeebze, gardabnis, marneulis, 
samgoris da krwanisis vakeebze; fragmentulad gvxvdeba 
Sua qarTlSi.

damlaSebuli niadagebis reliefi warmodgenilia 
mTaTaSoris depresiebiT, aluviuri vakeebis, daxSuli 
tbebisa da natbeurebis elementebiT. biciani niadagebi 
ZiriTadad ganviTarebulia depresiuli axalgazrda re-
liefis elementebze, xolo bicobiani-SedarebiT Zveli 
SemaRlebuli reliefis pirobebSi. niadagwarmomqmneli 
qanebi warmodgenilia aluviuri, proluviur-deluviu-
ri, damlaSebuli nafenebiT da damlaSebuli TixebiT.

klimati mSrali subtropikulia, cxeli zafxuliTa 
da Tbili, TiTqmis uTovlo zamTriT. haeris saSualo 
wliuri temperatura udris 12,1-12,5 °C. aqtiur tem-
peraturaTa jami Seadgens 4000-4500 °C. savegetacio 
periodis xangrZlivoba Svidi Tvea. naleqebis wliuri 
raodenoba 380-600 mm-ia. naleqebis minimumi zamTarSi 
modis, xolo maqsimumi maissa da ivnisSi. datenianebis 
koeficienti aris 0,33-0,50.

bunebrivi mcenareuli safari warmodgenilia ve-
ZianebiT, avSnianebiT, avSnian-yarRaniani da uro-avSni-
ani formaciebiT.

bici da bicnari niadagebi, hidrologiuri pirobebis 
mixedviT, iyofian hidromorful da avtomorful nia
dagebad. hidromorfuli bicebi da bicnarebi warmoiqm
nebian mineralizebuli gruntis wylis zedapirTan axlo 
dgomis pirobebSi (1,5-3 m-mde). avtomorful mlaSobebSi 
mineralizebuli gruntis wyali Rrmadaa (10 m-mde).

bici da bicnari niadagebi xasiaTdebian mZime meqan-
ikuri SedgenilobiT. maTi umetesoba miekuTvneba Tix-
ebs. STanTqmul kaTionebSi Warbobs kalciumi. humusis 
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Semcveloba dabalia. Tixamineralebi warmodgenilia 
montmorilonitiT da hidroqarsebiT. bici da bicnari 
niadagebi advilad xsnad marilebs gansxvavebuli ra-
odenobiT Seicavs. bicebSi maTi Semcveloba zeda fen-
ebSi 1,76-3,18% Seadgens, siRrmeSi ki 3,5-3,6% aRwevs. 
bicebi adviladxsnad marilebs Seicavs zedapiridanve, 
bicnarebi-qveda fenebis sxvadasxva siRrmidan.

bicobi da bicobnari niadagebi xasiaTdebian mZime 
meqanikuri SedgenilobiT, mSral mdgomareobaSi mo-
matebuli simkvriviT, tenian pirobebSi siblantiT, 
wylis cudi gamtarobiT. Tixamineralebi ZiriTadad 
warmodgenilia montmorilonitiT da hidroqarsebiT. 
humusis Semcveloba did farglebSi meryeobs. am niad-
agebis ZiriTadi genezisuri Tavisebureba _ bicobiano-
ba ganisazRvreba STanTqmuli natriumis SemcvelobiT. 
saqarTvelos bicobiani niadagebisTvis aseve damaxasia
Tebelia magniumis maRali Semcveloba, rac aZlierebs 
bicobianobas. bicobiani da bicobnari niadagebi xasiaT
deba advilad xsnadi marilebis sxvadasxva Semcvelo-
biT. maT Soris gvxvdeba iseTi niadagebic, sadac xsnadi 
marilebi mcire raodenobiTaa.

damlaSebuli niadagis ZiriTadi maCveneblebi
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damlaSebuli niadagebi miekuTvneba niadagis resur
sebis msoflio korelaciuri bazis solonecebis jgufs, 
natrik horizontis arsebobis gamo an solonCakebis 
niadagur jgufs, salik horizontis arsebobis gamo.

damlaSebuli niadagebisTvis damaxasiaTebelia cu
di fizikuri, wylovani, haerovani Tvisebebi da sakmaod 
maRali tute reaqcia.

gamoirCevian dabali potencialuri da efeqturi 
nayofierebiT. moZravi azotis da fosforis Semcve
loba dabalia, gacvliTi kaliumis maRali an Zalze 
maRali. amasTan erTad niadagebi xSirad xasiaTdeba 
wyalxsnadi marilebis maRali SemcvelobiT, ris gamoc 
sasoflo-sameurneo kulturebis moyvana SeuZlebelia 
melioraciuli da agroteqnologiuri RonosZiebebis 
maRal doneze ganxorcielebis gareSe.

ZiriTad melioraciul RonisZiebas warmoadgens qi
miuri melioraciis ganxorcieleba, risTvisac iyeneben 
TabaSirs, fosfoTabaSirs, kalciumis qlorids, defk-
aciur talaxs, gogirds da warmoebis sxva anarCenebs. 
moTabaSirebas moiTxoven iseTi niadagebi, romlebSic 
STanTqmuli natriumis Semcveloba 10%-ze metia. Taba
Siris SetaniT xdeba tute reaqciis gaqarwyleba, rac 
ganpirobebulia STanTqmuli natriumis kalciumiT Se
cvliT da natriumis sulfationiT SeboWviT.

nayofierebis gasadideblad amasTan erTad aucile-
belia organuli da mineraluri sasuqebis Setana, sid-
eratebis moyvana da Caxvna. mineraluri sasuqebidan am 
niadagebze yvelaze maRali efeqturobiT gamoirCeva 
azotiani da fosforiani sasuqebi.



106

aluviuri niadagebi

aluviuri niadagebisTvis damaxasiaTebelia genezi-
sur horizontebze susti diferenciacia, cudi gas-
truqtureba, momatebuli xirxatianoba da Sreobrioba 
(stratifikacia _ pirvel rigSi meqanikuri Sedgenilo-
bis mixedviT).  

 
aluviuri niadagebis saerTo farTobi saqarTvelo-

Si Seadgens 5,0% (351 400 ha). es niadagebi gavrcele-
bulia qveynis mTel teritoriaze, sxvadasxva bunebriv 
zonaSi.

aluviuri niadagebi formirdebian sxvadasxva bune-
briv zonaSi da yovel konkretul SemTxvevaSi xasiaT-
debian zonis klimaturi pirobebiT. sakmaod Wrelia 
aluvionis masala, romelzedac warmoiqmneba es niada
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aragvis xeoba
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gebi. bunebrivi mcenareuloba warmodgenilia Walis 
mcenareulobiT. 

aluviuri niadagebis profils aqvs Semdegi Seneba: 
A-BC-C.

aluviuri niadagis zogierTi maCvenebeli

aluviuri niadagebi xasiaTdebian mJave, neitralu-
ri an tute reaqciiT (imisda mixedviT, Tu romel auzSi 
formirdebian es niadagebi). humusis Semcveloba saSu-
alo an mcirea, niadagis profili Rrmad humusirebu-
lia. STanTqmis tevadoba dabali an saSualoa. ZiriTadi 
Jangeulebis ganawileba met-naklebad Tanabaria. Tixa
mineralebi warmodgenilia montmorilonitiT, kaolini-
tiT, haluazitiTa da  hidroqarsebiT. rkinis sxvadasxva 
formas araTanabari ganawileba aqvs. silikaturi rkinis 
Semcveloba mkveTrad Warbobs arasilikaturs.

aluviuri niadagebis ZiriTadi elementaruli 
niadagwarmomqmneli procesebia: humuswarmoqmna, gamde-
loeba da galebeba.

aluviuri niadagebi miekuTvnebian niadagis resur
sebis msoflio korelaciuri bazis fluvisolebis nia
dagur jgufs. aluviuri niadagebis profilisTvis 
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damaxasiaTebelia Semdegi diagnostikuri kvalifikato
rebi: fluviki, gleiki, distriki, kalkariki da euTriki.

aluviuri niadagebi masiurad ixvneba da gamoiyeneba 
TiTqmis yvela sasoflo-sameurneo kulturis mosayva-
nad da saTib-saZovrad.

niadagebi gamoirCevian dabali an saSualo poten-
cialuri nayofierebiT; moZravi azotisa da fosforiT 
saSualod arian uzrunvelyofili da mxolod gacvliT 
kaliums Seicaven dabali raodenobiT. kaliumis defici-
tis aRmofxvris gareSe am niadagebze maRali mosavlis 
dagegmva warmoudgenelia. nayofierebis asamaRleblad 
aucilebelia mineraluri da organuli sasuqebis gamo
yeneba. am niadagebis potencialuri da efeqturi nayo-
fiereba metad araerTgvarovania. karg Sedegs iZlevian 
azotiani sasuqebi. bevrad ar CamorCeba fosfor-kali-
umiani sasuqebi. sakmaod maRal efeqts iZleva organu-
li da sruli mineraluri sasuqebis erToblivi Setana.
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Tavi III. niadagis morfologia

niadagis ZiriTad morfologiur niSnebs miekuTvne-
ba: niadagis Seneba, niadagis da misi calkeuli horizon-
tebis simZlavre, Seferiloba, meqanikuri Sedgeniloba, 
struqtura, agebuleba, axalqmnilebebi da CanarTebi.

niadaguri profilis Seneba-garegnuli ieri, rome-
lic ganpirobebulia vertikaluri mimarTulebiT hori
zontebis garkveuli cvliT.

horizontebi gansxvavdebian erTmaneTisagan feriT, 
struqturiT, agebulebiT da sxva morfologiuri niS-
nebiT. maT aqvT gansxvavebuli qimiuri, xolo zogjer 
meqanikuri Sedgenilobac. maTSi gansxvavebulad mimdin-
areoben biologiuri procesebi. 

niadagis mTel profilSi morfologiuri niSnebi 
erTnairi ar aris. isini zedapiridan siRrmisken gar
kveul cvlilebas ganicdis. amis mixedviT profilSi 
gamoyofen SedarebiT erTgvarovan fenebs, romlebsac 
genezisur horizontebs uwodeben. isini warmoiqmnebian 
niadagebSi nivTierebaTa Setanis, gadaadgilebis, gamot-
anisa da gardaqmnis Sedegad. genezisur horizontebs 
aqvT sisqe/siRrme, saxelwodeba da specialuri aRmniS-
vneli laTinuri aso-indeqsebi.

niadagis Seneba. niadagis profilSi gamoiyofa Zir-
iTadi da gardamavali horizontebi.

H-organuli, zedapiruli horizonti, wyliT ga-
jerebuli, warmoqmnili dauSleli an nawilobriv daS
lili organuli nivTierebebisgan;

O-zedapiruli, organuli horizonti, warmoqmnili 
dauSleli an nawilobriv daSlili organuli nivTiere-
bebisgan, ar aris wyliT gajerebuli;
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A-mineraluri, zedapiruli humusiani horizonti, 
romelSic akumulirebulia mineralur nawilTan mWid
rod dakavSirebuli humificirebuli organuli niv-
Tiereba;

E-mineraluri, Ria feris horizonti, romelic ga-
Raribebulia silikaturi Tixis, rkinis da aluminis 
JangebiT, gamoirCeva qviSisa da, Sesabamisad kaJmiwis 
SedarebiT maRali SemcvelobiT. masSi mTlianad an naw-
ilobriv darRveulia niadagwarmomqmneli qanis struq-
tura;

B-horizonti, romelic warmoiqmneba A, E, H da O 
horizontebis qveS, masSi TiTqmis mTlianad darRveulia 
dedaqanis struqtura, akumulirebulia silikaturi Ti
xa, rkina, alumini, humusi, karbonatebi, TabaSiri ilu-
viaciis an gamofitvisa da axalwarmonaqmnebis gziT;

C-horizonti, romelsac ar gaaCnia A, E, H, O da B 
horizontis Tvisebebi da umniSvnelod aris Secvlili 
niadagwarmomqmneli procesebiT;

G-lebiani horizonti, Seicavs Warbi tenianobis Se-
degad aRdgenil naerTebs;

R-mkvrivi niadagwarmomqneli qani.
niadagebis horizontebis sistemaSi gamoyofen qve-

horizontebs A1, B2 da a.S., Sereul A/B, E/B da a.S. da 
gardamaval AB, BC da a.S. horizontebs.

gardamavali horizontebi SeiZleba iyos Semdegi 
saxis: ori horizontis Tvisebebis SexamebiT da mkveT-
rad gansxvavebuli TvisebebiT yoveli horizontisTvis.

horizontebisTvis, romlebSic Warbobs romelime 
horizontis niSnebi, iyeneben asoebis Sexamebas, romel-
Sic pirveli aso ekuTvnis horizonts, romlis Tvisebebi 
Warboben, magaliTad, EB, BE, BC da a.S. im SemTxvevaSi, 
rodesac calkeul zonebs aqvT ori gansxvavebuli ho
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rizontis niSnebi, asoebs Soris aRiniSneba iribi xazi, 
magaliTad, E/B, B/E, B/C, C/R da a.S.

niadagis da misi calkeuli horizontebis simZlavre. 
niadagis simZlavre warmoadgens mis sisqes zedapiridan 
sustad Secvlil dedaqanamde. horizontis simZlavres 
adgenen 1 sm sizustiT.

horizontebis sisqeTa jami gansazRvravs niadagis 
profilis sisqes/siRrmes. niadagis profili sisqis 
mixedviT zogadad SeiZleba iyos mcire sisqis <50 sm; 
saSualo sisqis 50-100 sm; sqeli 100-150-sm; Zalian sqeli 
>150 sm.

mniSvnelovania horizontebs Soris sazRvrebis/
zRvrebis forma. sazRvrebis formebi SeiZleba iyos: 
swori, talRovani, jibiani, enovani, gadarecxili (Care-
cxili).

genezisur horizontebs gaaCnia mkveTri, aSkara an 
TandaTanobiTi gadasvlebi.

 horizontebs Soris sazRvrebis formebi

genezisuri horizontebis Tanafardobis xasiaTis 
mixedviT niadaguri profili iyofa or did jgufad - 
martivi da rTuli.
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martiv profilebs miekuTvnebian: primitiuli, ara
srulad ganviTarebuli, normaluri, sustad diferen-
cirebuli da erozirebuli.

rTul profilebs miekuTvnebian: policikluri, an-
Tropogenur-diferencirebuli.

niadagis nivTierebebis ganawilebis xasiaTis Ses-
abamisad gamoiyofa Semdegi tipis profilebi: akumu-
laciuri, eluviuri, eluviur-iluviuri da aradifer-
encirebuli.

niadagis Seferiloba anu feri erT-erTi mniSvnelo-
vani morfologiuri niSania, romelic gulisxmobs ara 
mxolod Seferilobas, aramed ferebis ganawilebis xa
siaTsac niadaguri profilis an calkeuli horizontis 
SigniT.

sxvadasxva Seferilobis niadagis nimuSebi

niadagis ferSi aisaxeba niadagwarmoqmnis Tavise-
burebani da is, rogorc erT-erTi ZiriTadi diagnos-
tikuri niSani, niadagSi mimdinare procesebis maCven-
ebelia. umetesi niadagis saxelwodebis gansazRvrisas 
mTavar maxasiaTebels feri warmoadgens. bevrma niadag-
ma dasaxeleba miiRo im feris mixedviT, romelic maT 



114

profilebSi Warbobs (Savmiwebi, wiTelmiwebi, yomralebi 
da sxv.). 

velze niadagis nimuSis Seferilobis dadgena

niadagis feri sakmaod mravalgvaria, romelic 
damokidebulia niadagwarmomqmneli qanebis Sedgeni-
lobasa da niadagwarmoqmnis tipze. niadagebis da maTi 
sxvadasxva horizontebis gansxvavebul Sefervas ganap-
irobebs qimiuri Sedgeniloba da fizikuri mdgomareoba 
- ganaTeba, tenianoba, dispersiuloba. 

niadagebis ferisTvis mniSvnelovania Semdegi niv-
Tierebebis Semcveloba:

1. muqi Seferilobis organuli da organul-miner-
aluri nivTierebebi; 

2. rkinis da manganumis daJanguli naerTebi; 
3. kaJmiwa, naxSirmJavas Zneladxsnadi marilebi da 

aluminis hidroJangi; 
4. rkinis qveJangebi. 
aRniSnuli naerTebis Sexameba da mineralebis Sefer-

iloba ganapirobebs niadagebis mravalferovnebas. 
niadagebis zeda horizontebis Savi, muqi-ruxi da 

ruxi ferebi umetesad ganpirobebulia humusovani niv-
TierebebiT. zogjer Savi feri SeiZleba gamoiwvios 
Mn-is Jangebma da hidroJangebma. niadagebis muqi feri 
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SesaZlebelia damokidebuli iyos niadagwarmomqmneli 
qanebis muq Seferilobaze.

niadagebis wiTeli, narinjisferi, yviTeli da mowi
Talo-Jangiani feri miuTiTebs rkinis Jangis mniS-
vnelovani raodenobiT Semcvelobaze. mTel niadags, mis 
calkeul horizontebs mtredisfer da mocisfro tons 
rkinis qveJangebi aZleven. Waobiani niadagebis momwva-
no-cisfer Seferilobas minerali vivianiti iwvevs.

niadagebis moTeTro da TeTr fers qmnis kaJmiwa 
(SiO2), kalciumis karbonati (CaCO3), kaoliniti (H2Al-
SiO8×H2O), TabaSiri (CaSO4×2H2O) da adviladxsnadi 
marilebi (NaCl, Na2SO4×8H2O).

niadaguri profilis qveda horizontebis feri, Zi
riTadad, ganisazRvreba niadagwarmomqmneli qanebis 
feriT, maTi SedgenilobiTa da gamofitvis xarisxiT.

niadagebis ferze gavlenas axdens struqturuli 
mdgomareoba. koStovani, marcvlovani an beltovani 
struqturis niadagebi ufro muqi Cans, vidre gamtvri-
anebuli, ustruqturo niadagebi. Seferilobaze did 
gavlenas axdens wyali. teniani niadagebi ufro muqia 
mSral niadagebTan SedarebiT.	  

niadagebis feris aRwerisas miTiTebuli unda iyos 
Seferilobis xasiaTi: 1. feri erTgvarovania, 2. feri 
araerTgvarovania anu Wrelia.

rodesac horizontis feri erTgvarovania, maSin 
aucilebelia aRiweros ZiriTadi da damatebiTi fere
bi (moruxo Savi, moyavisfro wiTeli). feris araerT-
gvarovnebis (mozaikurobis) xasiaTs ki gansazRvravs 
dominanti feris fonze gamoyofili sxvagvarad Sefera
debuli zolebi, laqebi, ZarRvebi, wertilebi.

horizontebSi aucileblad unda aRiweros feris 
araerTgvarovneba e. w. laqianoba, romelic aseve war-
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moadgens mTavar diagnostikur niSans. laqianoba aRiw-
ereba misi raodenobis, zomis, kontrastis, ferisa da 
sazRvris mixedviT.

laqebis raodenoba: 1. cota - laqa ikavebs <2% far-
Tobs, 2. saSualo - laqa ikavebs 2-20% farTobs, 3. bevri 
- laqa ikavebs >20% farTobs.

laqebis zoma: 1. wvrili- <5 mm, 2. saSualo- 5-15 mm, 
msxvili- >15 mm.

laqebis kontrastuloba: 1. susti _ laqis feri 
msgavsia ZiriTadi (dominanti) feris da igi SesamCnevia 
mxolod yuradRebiT dakvirvebis SemTxvevaSi, 2. Sesa-
mCnevi _ laqis feri gamoirCeva ZiriTadi fonisgan da 
advilad SesamCnevia, 3. mkveTri _ laqa mkveTrad gansx-
vavdeba fonisgan da aSkarad SesamCnevia.

laqebis sazRvrebis simkveTre: 1. mkveTri _ ferTa 
gadasvlis sazRvrebi naklebia 0,5 mm-ze, 2. naTeli _ 
ferTa gadasvla 0,5-2 mm sazRvrebSia, 3. Sereuli _ fer-
Ta gadasvlis sazRvrebi metia 2 mm-ze.

laqianobis Seferilobis gansazRvris Semdeg, niada-
gis profilis SigniT, SesaZlebelia amomwuravi infor-
maciis miReba feris xasiaTze. 

savele gamokvlevebis dros niadagebis feris max-
asiaTeblebi, umetesad, TvaliT ganisazRvreba. feris 
dadgena sasurvelia bunebrivi tenianobis mdgomareo-
baSi, dRis ganaTebisas, niadagis haermSral nimuSeb-
Si. niadagebis feris dasadgenad gamoiyeneba manselis 
ferTa skala, romelic pirvelad iaponiaSi gamoica da 
farTo aRiareba hpova. manselis skala moicavs laTin-
uri simboloebiT gamosaxul sam ganzomilebas: elfers 
(Hue), feris simkveTres (Chroma) da feris intensivobas 
(Value). maTi kombinaciiT aRiwereba feri. manselis fer-
Ta skalas mivyavarT kompetentur feramde da mosaxerx-
ebelia savele aRwerebisTvis.
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manselis skala

niadagebis feris aRwerisas miTiTebuli unda iyos 
Seferilobis xasiaTi: 

1.	feri erTgvarovania;
2.	feri araerTgvarovania (Wrelia).
feris araerTgvarovneba ganpirobebulia laqiano-

biT.
laqebis Seferilobis raodenobis Sefaseba SesaZle-

belia nomogramis meSveobiT, romelic aseve gamoiyeneba 
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CanarTebis, axalqmnilebebis da xirxatianobis xarisxis 
Sesafaseblad.

niadagis laqianobis, CanarTebis, axalqmnilebisa da 
xirxatianobis xarisxis ganmsazRvreli nomograma

meqanikuri Sedgeniloba. niadagebSi meqanikuri 
elementebis anu sxvadasxva zomis nawilakebis raode-
nobrivi Tanafardoba gansazRvravs maT meqanikur anu 
granulometrul Sedgenilobas. meqanikur elementebs 
diametris anu zomis mixedviT ajgufeben da fraqciebs 
uwodeben. ZiriTadi fraqciebia: >1 mm-xirxati, <1mm-wvr-
ilmiwa, 1-0,01mm-fizikuri sila, <0,01mm-fizikuri Tixa, 
<0,001mm-leqi. calkeuli fraqciebi gansxvavdeba qimiu-
ri da mineralogiuri SedgenilobiT, fizikur-qimiuri 
da fizikuri TvisebebiT da maT Semcvelobazea damok-
idebuli niadagebis fizikuri, fizikur-meqanikuri, 
wylovani, biologiuri da teqnologiuri Tvisebebi.
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savele pirobebSi niadagebis meqanikur Sedgenilo-
bas afaseben tenian mdgomareobaSi Semdegi kriteriume-
biT:

qviSa - niadagi ar ganicdis deformacias, igrZnoba 
Zlieri marcvlianoba;

Tixnari - niadagi TiTebis ar ekvris, ar aris mweba-
vi, sustad deformirdeba, aqvs uxeSi zedapiri TiTebs 
Soris gasresvis Semdeg, aris Zalian fqvilovani;

Tixa - niadagi ekvris TiTebs, aris mwebavi, SeuZlia 
formis Secvla, aqvs maRali plastikuroba da mbrwyina-
vi zedapiri TiTebs Soris gasresvis Semdeg;

niadagebis meqanikuri (granulometruli) Sedgeni-
lobis saboloo dadgena laboratoriuli gamokvlevebis 
monacemTa safuZvelze xdeba. niadagebis klasifikacia 
meqanikuri Sedgenilobis (fizikuri Tixis nawilakebis 
raodenoba, %) mixedviT: mZime Tixa >80; saSualo Tixa 
65-80; msubuqi Tixa 50-65; mZime Tixnari 40-50; saSua-

velze niadagis meqanikuri Sedgenilobis dadgena
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lo Tixnari 30-40; msubuqi Tixnari 20-30; qviSnari 10-20; 
qviSa 0-10.

savele gamokvlevisas, niadagis profilis horizon-
tebis mixedviT gansazRvraven meqanikur Sedgenilobas 
organoleptikuri meTodiT (Sefaseba grZnobebis orga-
noebis meSveobiT) _ TiTebSua niadagis nimuSis gasresviT.

niadagebis morfologiuri aRwerisTvis mniSvnelo-
vania ara mxolod niadagebis meqanikuri Sedgenilobis 
daxasiaTeba mTlianobaSi (magaliTad, qviSiani niadagi, 
Tixiani niadagi da a.S.), aramed meqanikuri Sedgenilo-
bis cvlilebis dadgenac horizontebis mixedviT niada-
gis profilis sazRvrebSi.

calkeuli niadagi meqanikuri Sedgenilobis specifi-
kuri profiliT xasiaTdeba. meqanikuri Sedgenilobis 
Seswavlis savele meTodi empiriulia (anu gulisxmobs 
dakvirvebas bunebriv pirobebSi) da misi sizuste mniS-
vnelovnadaa damokidebuli mkvlevaris gamocdilebaze.

niadagis nimuSs asveleben, TiTebiT sresen, xelis-
gulze aTavseben da asorsoleben.

niadagis meqanikuri Sedgenilobis gansazRvra 
organoleptikuri meTodiT

„fao“-s mier 1990 wels SemuSavebuli iyo meqanikuri 
Sedgenilobis ganmsazRvreli samkuTxedi/diagrama.
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niadagis meqanikuri Sedgenilobis klasebis (rom-
lebic aRweren sxvadasxva zomis kombinirebuli meqan-
ikuri elementebis klasebs) gansazRvrisTvis iyeneben 
samkuTxedis formis diagramas. samkuTxedis saSualebiT 
niadagis teqsturas eZleva dasaxeleba, romelic da-
kavSirebulia qviSis, mtvris (fizikuri Tixis fraqcia 
Cveni klasifikaciis mixedviT) da Tixis (leqis fraqcia 
Cveni klasifikaciis) nawilakebis procentul Tanafar-
dobasTan. samkuTxedis SigniT, calkeul samkuTxa for-
maSi, miTiTebulia ZiriTadi teqsturuli (meqanikuri 
Sedgenilobis) klasebi (mag.: Tixa, Tixnari, gaqviSebuli 
Tixnari da a.S.). samkuTxedis calkeul gverdze gamo-
saxulia Tixis, qviSis da mtvris nawilakebis procen-
tuli raodenobebi, romelTa maCveneblebi urTierT-
kavSirSia teqsturis ZiriTad klasebTan (procentuli 
maCveneblebis gadakveTis adgili emTxveva samkuTxedis 
SigniT dafiqsirebul Sesabamis teqsturul klass). 

niadagis meqanikuri Sedgenilobis saboloo dadge-
na xdeba laboratoriuli gamokvlevebis monacemTa sa
fuZvelze. amitom, bunebrivia, rom misi savele gansaz-
Rvra araviTar SemTxvevaSi ar cvlis analizur kvlevas 
laboratoriaSi. miuxedavad amisa, meqanikuri Sedge-
nilobis gamokvleva yovelTvis unda Catardes velze, 
niadagebis morfologiuri aRweris/analizis mizniT.

meqanikur Sedgenilobas uSualod ukavSirdeba nia
dagis xirxatianoba.

xirxatis/qanis fragmentebis raodenobis (moculo-
biTi) savele aRwerisas, „fao“-s standartebis mixedviT 
iyeneben Semdeg gradaciebs:

ar aris 		 0 %;
Zalian cota	 0_2 %;
cota		  3_5 %;
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saSualo		 6_15 %;
bevri		  16_40 %;
Warbi		  41_80 %;
zeWarbi		  > 80 %.
xirxatis zomas aRweren Semdegi maCveneblebiT:
wvrili xreSi	 0,2_0,6 sm;
saSualo xreSi	0,7_2 sm;
msxvili xreSi	 3_6 sm;
qvebi		  7_20 sm;
kaWrebi		  21_60 sm;
didi kaWrebi	 > 60 sm.

niadagis struqtura warmoadgens sxvadasxva sidi-
disa da formis agregatebis erTobliobas. agregatebi 
anu pedebi ewodeba struqturul erTeulebs/elemen-
tebs, romelTaganac Sedgeba niadagis masa. niadagebSi 
struqturuli agregatebi warmoiqmneba calkeuli meqa-
nikuri elementebis SewebebiT/SecementebiT.

niadagis struqturuli erTeuli/agregati
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bunebriv mdgomareobaSi niadagebs axasiaTebT 
struqturianoba anu unari daiSalon sxvadasxva zomis 
da formis struqturul agregatebad. zomis mixedviT 
arCeven:

1.	mikroagregatebs (mikrostruqtura) _ 0,2 mm-ze 
naklebi diametris mqone agregatebs;

2.	mezoagregatebs (mezostruqtura) _ 0,25_7 (10) mm 
zomis agregatebs;

3.	makroagregatebs (makrostruqtura) 7 (10) mm-ze 
meti diametris agregatebs.

sxvadasxva zomis struqturuli  
erTeulebi/ agregatebi

formis mixedviT ganasxvaveben struqturuli agre-
gatebis sam tips: kuburs, prizmuls da fiqalovans.

kuburi tipis strqturul agregatebs samive gan-
zomileba - sigrZe, sigane, simaRle - daaxloebiT Tanabari 
aqvs da waagavs kubs an sferos. prizmuli struqturu-
li agregatis ori ganzomileba - sigrZe-sigane araTana-
baria, SedarebiT simaRlezea ganviTarebuli da gaaCnia 
prizmis an svetis forma. fiqalovani agregati si-
maRleze sustad aris ganviTarebuli, gabrtyelebulia 
da mogvagonebs fiqals-firfitas.

wyalmtkice anu wyalmedegi struqtura wylis zemo-
qmedebiT ar iSleba an nawilobriv iyofa mikroagre-
gatebad. agronomiulad vargisi struqtura (goroxo-
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van-marcvlovani) niadagebs aniWebs fxvier agebulebas, 
aadvilevs Teslis aRmonacenebas, mcenareTa fesve-
bis ganviTarebas da niadagebis meqanikur damuSavebas. 
agronomiuli TvalsazrisiT, struqturuli niadagebi 
mdgradia wylismieri da qarismieri eroziisadmi.

a                                    b

wyalmtkice da forovani mikrostruqtura (a) da 
mikroagregatebis gamkvrivebiT warmoqmnili qerqi (b)

savele niadaguri kvlevisas aRiwereba struqtur-
is/struqturuli agregatebis diagnostikuri maCveneb-
lebi: xarisxi, klasi da tipi.

struqturis xarisxi niadagis gastruqturianebis 
dones gamoxatavs. gamoyofen mis oTx gradacias: 

ustruqturo-niadagebSi agregacia anu agregatebis/
pedebis warmoqmnis procesi ar SeimCneva;

susti struqtura-niadagebSi bevria araagregire-
buli masala da pedebi naklebad SesamCnevia;

saSualo struqtura-niadagebSi SeimCneva sxvadasx-
vagvari, zomierad mtkice agregatebi, mcirea araagre-
girebuli masala;

Zlieri struqtura-daurRvevel mdgomareobaSi 
naTlad Cans agregatebi da msubuqi zemoqmedebiT ar 
iSlebian pedebad;
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struqturuli agregatebis formebiT ganisazRvre-
bian struqturis tipebi: fiqalovani, prizmuli/sveto-
vani, beltovani (dakuTxuli basri da blagvi wveroe-
biT) da marcvlovani. 

struqturis klasebad dayofa

agregatis 
zoma, mm
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Zalian 
wvrili

<1 <10 <5 <1

wvrili 1-2 10-20 5-10 1-2
saSualo 2-5 20-50 10-20 2-5
msxvili 5-10 50-100 20-50 5-10
Zalian 
msxvili

>10 >100 ≥50 ≥10

savele-eqspediciuri gamokvlevis pirobebSi awar-
moeben niadagebis struqturis simtkicisa da simagris 
gansazRvras. simtkicis dasadgenad struqturul er-
Teulebs Cayrian wylian finjanSi _ mtkice struqturis 
niadagi male ar iSleba anu SenarCunebulia agregatebis 
forma da sidide. simtkices moklebuli struqtura, 
piriqiT, swrafad CaiSleba wyalSi. niadagebis struq-
turis simagris gasagebad agregatebs TiTebSua moa-
qceven da sresen. magari agregatebi Znelad iSlebian, 
susti simagris struqturuli erTeulebi, piriqiT, ad-
vilad ifSvneba. 

niadagis agebuleba forianobis da simkvrivis/
simagris garegan gamoxatulebas warmoadgens da gviCven-
ebs niadagis masaSi nawilakTa Soris kavSirs.
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nebismieri niadagi forovani sxeulia, magram sxva-
dasxva niadagSi forianobis xasiaTi, forebis zomebi, 
konfiguracia (urTierTganlageba) gansxvavebulia.

sicarielebi/forebi

niadagSi ganasxvaveben forianobis sxvadasxva saxes: 
saerTo, kapilaruli da arakapilaruli forianoba.

ganasxvaveben niadagis agebulebis Semdeg tips:
•	 wvrilforiani (forebis diametri < 1 mm);
•	 foriani (forebis diametri 1-3 mm);
•	 Rrublisebri (sicarielebis diametri 3-5 mm);
•	 xvrelovani (sicarielebis diametri 5-10 mm);
•	 danapralebuli (Tavisufali adgilebis diametri 

>10 mm).
niadagebis agebulebis meore msazRvreli simkvrivea, 

anu maTi winaaRmdegobis unaris garkveuli ZaliT dawo-
lis mqone sxeulis mimarT.

gamoyofen simkvrivis Semdeg kategoriebs:
•	 Zalian mkvrivi - mosaTxrelad iyeneben weraqvs an 

loms;
•	 mkvrivi - niadagi bariT Znelad iTxreba;
•	 momkvrivo - bariT SedarebiT advilad iTxreba;
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•	 mofxviero - bariT advilad iTxreba;
•	 fxvieri - danis an baris SexebiT niadagi advilad 

ifSvneba;
•	 bnevadi - niadagis masa xasiaTdeba bnvadobis 

TvisebiT.

bnevadi niadagis nimuSi

niadagis agebulebasTan uSualod dakavSirebulia 
misi konsistencia, anu TvisebaTa erToblioba, romel-
sac niadagi iRebs zemoqmedebis Sedegad da upirvele-
sad mJRavndeba formebis SecvlaSi winaaRmdegobis gawe
vis unariT.

mofxviero niadagis nimuSi
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webovnebas uwodeben niadagis nawilakebis Tvisebas 
garkveuli tenianobis pirobebSi miewebon erTmaneTs da 
gareSe sxeuls (xe, liToni da sxv.).

gamoyofen webovnebis Semdeg gradaciebs: 
•	 arawebovani _ mosresvis Semdeg TiTebze ar rCeba 

miwebuli masala;

konsistenciis magaliTebi

webovnebis gansazRvra velze
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•	 sustad webovani _ TiTebs ewebeba umniSvnelod;
•	 zomierad webovani _ niadagis masis gasresis Semdeg 

TiTebze rCeba Znelad mosaSorebeli miwebebuli masala;
•	 Zalian webovani - niadagis masa Zalian webovania.
ganasxvaveben niadagebis masis saerTo agebulebis 

Semdeg tipebs: fxvieri, mkvrivi, dawiduli da qviani.
axalwarmonamqnebia sxvadasxva formisa da Sedgeni-

lobis nivTierebebis dagroveba. isini warmoiqmnebian da 
ileqebian niadagebis horizontebSi qimiuri, biologiu-
ri, fizikuri procesebis, agreTve mcenareTa da cxov-
elTa uSualo zemoqmedebis Sedegad. axalwarmonaqmne-
bi morfologiurad kargad gamoxatuli nivTierebebia, 
romlebic formirdebian niadagwarmoqmnis procesSi da 
niadagis masisgan gansxvavdebian SedgenilobiTa da age-
bulebiT. niadagebis axalwarmonaqmnebis klasifikacia 
efuZneba or ZiriTad maxasiaTebels: 1. Sedgenilobas 
da 2. formas.

axalwarmonaqmnebi, Semadgeneli nivTierebebis mi
xedviT, iyofa Semdeg ZiriTad jgufebad: 1. advilad 
xsnadi marilebi (NaCl, CaCl2, MgCl2, Na2SO4, MgSO4 da 
sxv.); 2. TabaSiri (CaSO4×2H2O); 3. kalciumisa da magni-
umis karbonatebi (CaCO3, MgCO3); 4. rkinis, aluminis, 
manganumis, fosforis Jangebi (Fe2O3, Al2O3, Mn3O4, P2O5); 
5. kaJmiwa (SiO2); 6. Tixamineralebi (silikatebi); 7. humu-
siani nivTierebebi.

axalwarmonaqmnebis formebi mravalgvaria: qerqi, 
nafifqi, kristalebi, ZarRvebi, firfitebi, winwkle-
bi (wertilebi), crumiceliumi („obi“), Tvlebi (xalebi), 
konkreciebi, minaglesebi, laqebi, naRvenTebi, nawveTe-
bi, ortSteinebi, afskebi, gamonaleqi da sxv.

axalwarmonaqmnebs didi diagnostikuri mniSvnelo-
ba aqvT. sxvadasxva tipis niadagebi xasiaTdebian maTT-
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vis damaxasiaTebeli specifikuri axalwarmonaqmnebiT, 
rac niadagebis savele gamokvlevebis dros aadvilebs 
diagnostikas da niadagebis tipebis dadgenas. advilad 
xsnadi marilebis axalwarmonaqmnebi axasiaTebT dam-
laSebul niadagebs. isini morfologiuri mravalgvar-
obiT gamoirCevian da damokidebuli arian marilebis 
dagrovebis xarisxze. marilebis axalqmnilebebis ZiriT-
adi formebia: TeTri ZarRvebi, TeTri winwklebi, moTe-
Tro nafifqebi da gamonaleqi, iSviaTad fsevdomiceli-
umsac qmnian. damlaSebis xarisxis mixedviT warmoiqmneba 
mariliani Sreebi da sxvadasxva sisqis mariliani qerqi. 
TabaSiris axalwarmonaqmnebi damaxasiTebelia mSrali 
stepis niadagebisTvis, sakmaod specifikuria da kar-
gad gamoiyofa morfologiurad. niadagebSi yvelaze 
xSirad gamovlenilia TabaSiris wvrilkristaluri 
konkreciebi, msxvili kristalebi, nafifqebi, TeTri 

axalwarmonaqmnebis formebi
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winwklebi, fsevdomiceliumi, TeTri ZarRvebi. naxev
rad udabnos da udabnos niadagebSi xSirad gamoiyofa 
TabaSiris qerqebi: gaji, wvrilkristaluri an msxvil
kristaluri Sreebi. kaJmiwis axalwarmonaqmni e.w. ka-
Jmiwis minafrqvevi, gansakuTrebiT damaxasiaTebelia 
ewerebisTvis da solodebisTvis. is warmoadgens wvril 
moTeTro (rux-monacrisfro) nafifqs agragatebis 
zedapirze. niadagebSi aseve gavrcelebulia kaJmiwis 
axalwarmonaqmnebis Semdegi formebi: moTeTro laqebi, 
enebi (solebi), naRvenTebi. farTodaa gavrcelebuli 
kirian-kaJmiwiani qerqi da Sreebi, kaJian-TabaSiriani 
konkreciebi. rkinis, aluminis, manganumis da fosforis 
Jangebis axalwarmonaqmnebi gavrcelebulia wiTelmiweb-
Si, yviTelmiwebSi da aseve teniani subtropikuli zonis 
sxva niadagebSi. rkina-manganumiani axalwarmonaqmnebis 
yvelaze metad gavrcelebuli formaa konkrecia, gan-
sakuTrebiT Warbi datenianebis pirobebSi. erTnaxevari 
Jangebisa da manganumis Jangis axalwarmonaqmnebi xasi-
aTdebian Semdegi formebiT: Jangisferi naoflarebi da 
qerqebi niadagebis bzarebisa da agregatebis zedapirze, 
Jangisferi laqebi da RvenTilebi. rkinis qveJangebis 
axalwarmonaqmnebi damaxasiTebelia Waobiani niadagebi-
sTvis. maTi gavrcelebuli formebia: momtredisfero 
afskebi, momwvano ruxi laqebi, lurji vivianitis nao-
flarebi da konkreciebi. 

niadagebSi sakmaod gavrcelebulia karbonatebis 
axalwarmonaqmnebi. isini gavrcelebulia sxvadasxva bu
nebriv zonebSi, karbonatuli qanebis arealSi. karbona
tebi sxvadasxva formis axalqmnilebebs warmoqmnian: 
gamonaleqs, ZarRvebs, nafifqs, winwklebs, fsevdomice-
liums („obs“), xalebs (Tvlebs), konkreciebs, kristalebs. 
es axalwarmonaqmnebi yvelaze axalgazrda formebia. 
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qerqi, javSani, Sreebi warmoadgenen niadagwarmoqmnis 
Zvel pirobebTan dakavSirebul warmonaqmnebs. velze 
karbonatuloba ganisazRvreba niadagis masaze 10% HCl-
is zemoqmedebiT. rodesac niadagi karbonatulia, ma-
Sin marilmJavasTan urTierTobisas SiSinebs (Sxuis) da 
gamoiyofa naxSirorJangi buStebis saxiT. marilmJavas 
zemoqmedebaze magniumis karbonatebi reagireben gac-
ilebiT sustad, vidre kalciumis karbonatebi. niada-
gis horizontebze 10% HCl-is zemoqmedebiT aRiniSneba 
Semdegi variantebi: 1. ar SiSinebs; 2. SiSini TvaliT ar 
SeimCneva; 3. SiSini TvaliT SesamCnevia; 4. Zlier SiS-

Jangiani da mtredisfedri laqebi

karbonatebis dadgena velze 10% HCL zemoqmedebiT
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inebs _ reaqciis Sedegad warmoiqmneba qafi da Cndeba 
buStebi; 5. Zalian Zlier SiSinebs _ reaqciis Sedegad 
warmoiqmneba sqeli qafi, Zlier Sxuis da gamoiyofa bev-
ri buSti. 

niadagebSi gavrcelebulia biologiuri warmoSobis 
axalqmnilebebi: naWiari, nafesurebi, naTxunelari. niad-
agebSi Trias, zazunas, Txunelas da sxv. cxovelebis moZ-
raobiT Cndeba axalqmnili „soroebi“, romlebic amovse-
bulia zemodan Camotanili humusovani nivTierebebiT. 
Wiayelebisa da sxva Wiebis kuW-nawlavidan eqskremen-
tebis saxiT gamoyofili lorwovani nivTierebebi mcire 
gorglebis saxiT niadagis masas awebeben da warmoqmnian 
e.w. zoologiur axalqmnilebebs. 

Tixamineralebi warmoqmnian specifikur axalwar-
monaqmnebs: Tixis afskebs, Tixis naRvenTebs, Tixis qer-
qebs struqturuli erTeulebis zedapirze. niadagebSi 
farTodaa gavrcelebuli Tixa-humusiani afskebi da 
naRvenTebi agregatebis waxnagebze; aseve xSiria milise-
bri formis humusian-Tixiani axalwarmonaqmni fesvebis 
gasavalze. organuli warmoSobis axalwarmonaqmnebidan 
aRsaniSnavia humusis afskebi da RvenTilebi agregatebis 
zedapirze priala laqebisa da zolebis saxiT. humusis 
axalwarmonaqmnebis formebs aseve warmoadgens humusis 
laqebi, solebi da humusis qerqi.

kutani ewodeba axalwarmonaqmnebs, romlebic ga-
movlenilia afskebis saxiT agregatebis, CanarTebi-
sa da qvebis zedapirze. is aerTianebs: Tixis afskebsa 
da RvenTilebs, rkinis laqebsa da afskebs, manganumis 
afskebs, kaJmiwis minafrqvevebs, karbonatul crumice-
liumebs, qerqebs, nafifqebs, minaglesebs. kutani aris 
niadagis masalis bunebrivi zedapirebis agebulebaSi, 
meqanikur Sedgenilobasa da struqturaSi momxdari 
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cvlileba, romelic gamowveulia niadagis calkeuli 
komponentebis koncentraciiT “in situ”. kutanebi day-
ofilia adgilmdebareobis mixedviT: agragatebis ku-
tanebi, zedapiris kutanebi, forebis kutanebi. Sedgeni-
lobis mixedviT ganasxvaveben Semdeg kutanebs: Tixiani, 
erTnaxevari Jangebis, manganumis oqsidebis, kalciumis 
karbonatis, TabaSiris, wyalxsnadi marilebis, kaJmiwis, 
rTuli (Sedgeba ramdenime masalisgan).

 

humusovani afskebi/kutanebi

 savele analizis dros kutanebi aRiwereba Semde-
gi maCveneblebiT: raodenoba, buneba, adgilmdebareoba, 
gamoxatulebis simkveTre. kutanis raodenobas adgenen 
mis mier gadafaruli agregatebis zedapirebis mixed-
viT da sargebloben nomogramiT, romlis mixedviTac 
gamoiyofa Semdegi gradaciebi:1. 0% _ ar aris; 2. 0-2% 
_ Zalian cota; 3. 2-5% _ cota; 4. 5-15% _ saSualo; 5. 
15-40% _ bevri; 6. 40-80% _ Zalian bevri. kutanis bune-
ba aRiwereba Semdegnairad: Tixiani; Tixa-erTnaxevar 
Jangeulebiani; Tixa-humusiani; datkepnili zedapirebi; 
nawilobriv gadakveTili „sliqensaidebi“ (gaprialebu-
li da Rrmuliani zedapirebi, romlebis warmoiqmnebi-
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an erTi masis meoreze srialiT); Zlierad gadakveTili 
„sliqensaidebi“; mbzinavi zedapirebi. adgilmdebare-
obis mixedviT kutanebi gamoiyofian: agregatis zeda-
pirze; agregatis vertikalur zedapirze; agregatis 
horizontalur zedapirze; msxvili fragmentebi; fen-
ebi (Tixis gundebi); forebSi; ar aqvs specifikuri adg-
ilmdebareoba. gamoxatulebis simkveTris anu kontras-
tulobis mixedviT aRiwereba susti, gansxvavebuli da 
SesamCnevi kutanebi. 

wiTeli - hematitisa (Fe203) da hetitis (FeO (OH)) afskebi; 
yviTeli - hetitis afskebi; lurji - kutanebs  

adgili ara aqvs

axalwarmonaqmnebis savele diagnostikis dros 
aucilebelia aRiniSnos maTi Semdegi parametrebi: adg-
ilmdebareoba, feri, forma, zoma da raodenoba. maTi 
morfologiuri aRwerisas gamoiyeneba lanceti, lupa, 
manselis ferTa skala.

niadagebis da maTi calkeuli horizontebis mniS-
vnelovan diagnostikur maCvenebels warmoadgens mcena
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reTa fesvebis raodenoba da maTi gavrceleba. savele 
diagnostikis dros, detalurad aRiwereba mcenareTa 
fesvTa sistemis ganawilebis xasiaTi _ fesvebis zomebi 
da raodenoba. 

niadagebis profilSi fesvebis ganawilebis daxasi-
aTebisTvis adgenen: 1. fesvebis raodenobas da 2. zomebs.

fesvebis raodenobis aRwerisas SeiZleba gamoye
nebul iqnes Semdegi maCveneblebi: 1. ar aris fesvi _
fesvebi ar Cans; 2. erTeuli fesvebi _ 1-2 fesvi; 3. iS-
viaTad fesvebi _ 3-7 fesvi; 4. cota fesvi _ 7-15 fesvi; 
5. bevri fesvi _ TiToeul kvadratul decimetrze aris 
ramdenime fesvi; 6. xSiri fesvebi _ fesvebi qmnian er-
Tian qsels; 7. kordi _ horizontis moculobis 50%-ze 
mets fesvebi Seadgenen.

fesvebis zomebis (mm) daxasiaTebisTvis gamoiyeneba 
Semdegi maCveneblebi: 1. Zalian wvrili fesvebi _ 1-2 mm; 
2. wvrili fesvebi _ 2-5 mm; 3. saSualo fesvebi _ 5-10 mm; 
4. saSualo fesvebi _ 5-10 mm; 5. msxvili fesvebi _ >10 mm. 

„sliqenslaidebi“  
(gaprialebuli da Rrmuliani zedapirebi, romlebic 

warmoiqmneba erTi masis meoreze srialiT)
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niadagebis morfologiuri aRweris dros saWiroa 
vizualurad ganisazRvros tenianoba, romelic fasdeba 
calkeuli horizontis tenianobiT, rac saboloo jamSi 
gansazRvravs mTliani profilis datenianebis xarisxs. 
aRniSnuli tenianoba ar warmoadgens diagnostikur 
Tvisebas, ramdenadac mniSvnelovnad da swrafad cvale-
badobs droSi. savele pirobebSi tenianobis gansazRvra 
miaxloebiTia, rac sruliad sakmarisia morfologiuri 
analizis TvalsazrisiT. tenianoba gaTvaliswinebuli 
unda iqnas sxva diagnostikuri Tvisebebis (feri, struq-
tura, agebuleba) dasadgenad.

 

niadagis mSrali da notio nimuSebi

tenianobis savele aRwerisas gamoyenebuli unda 
iqnas Semdegi kriteriumebi: 1.mSrali niadagi _ xelis 
SexebiT teni ar igrZnoba, gamoSrobisas ar Riavdeba da 
wylis damatebiT muqdeba, xels ar acivebs; 2. monestia-
no niadagi _ ar mtvriandeba TiTebSua mosresviT, xelis 
Sexebisas sigrile igrZnoba, gamoSrobisas umniSvnelod 
Riavdeba, wylis damatebiT muqdeba; 3. nestiani niada-
gi _ TiTebis SexebiT sineste igrZnoba da niadagi ate-
nianebs filtris qaRalds. gamoSrobisas mniSvnelovnad 
Riavdeba, wylis damatebiT ar muqdeba; 4. teniani niada-
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gi _ xelis SexebiT teni igrZnoba, gamoSrobis dros Ri-
avdeba, wylis damatebiT ar muqdeba; 5. sveli niadagi 
_ niadagis nimuSis TiTebSua mosresiT an gatexvis Sem-
deg Cans wylis wveTebi, dasvelebiT fers ar icvlis; 6. 
Zalian sveli _ niadagis nimuSze Cans wylis wveTebi an 
niadaguri Wrilis kedelze wyali moJonavs, dasvelebis 
Sedegad fers ar icvlis.
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Tavi IV. niadagis gamoyenebiTi aspeqtebi

IV.1. agroqimiuri kvleva

niadagis nimuSebis aReba agroqimiuri gamokvlevisa
Tvis umjobesia gazafxulze an Semodgomaze. sasuqebis 
Setanis Semdeg niadagis Sereuli nimuSebis aReba das-
aSvebia 3 Tvis Semdeg. 

erTnairi reliefisa da Tanabari nayofierebis mqone 
savargulidan erTi Sereuli nimuSis aReba SesaZlebe-
lia 15-20 ha farTobidan. bostneuli kulturebisaTvis 
mJave niadagze erTi Sereuli nimuSis aReba warmoebs 2- 
3 ha-ze, karbonatul niadagze - 3-5 ha-ze. mravalwliani 
kulturebis qveS 5-8 ha-ze.

erTwliani kulturebis qveS erTi Sereuli nimuSis 
aReba warmoebs or siRrmeze 0-20 da 20-40 sm. mraval-
wliani kulturebis qveS sam 0-20; 20-40 da 40-60 sm siR-
rmeebze.

niadagis Sereuli nimuSis asaRebad nakveTs vyofT 
diagonalebiT oTx nawilad da diagonalebze viwyebT 
nimuSis aRebas. nimuSis aRebamde ormos amosaWrel adg-
ils vasufTavebT balaxebisagan da sxva CanarTebisagan. 
erTwliani kulturebisTvis elementaruli nakveTis 
sididis mixedviT niadagis nimuSebis aRebas vawarmoeT 
minimum 5-12 adgilidan. amisaTvis vWriT 40X40 sm sig-
rZe siganisa da 40 an 60 sm siRrmis ormos. CauSvebT Sig 
saxazavs, daniT gavxazavT asaReb fenebs da TiToeuli 
ormodan daniT cal-calke frTxilad viRebT niadagis 
nimuSs (200 gr). Tavdapirvelad viRebT qveda 40-60 sm 
fenas (nimuSi # 3) Semdeg 20-40 (nimuSi # 2) da 0-20 
sm siRrmidan (nimuSi # 1). aRebul nimuSebs cal-cal-
ke vaTavsebT polieTilenis sxvadasxva feris parkebSi. 
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xuTive ormodan amoRebuli niadagis yvela 0-20 sm-ian 
fenas vaTavsebT erT parkSi, 20-40 sm-ian fenas _ meore 
parkSi da 40-60 sm-ian fenas _ mesame parkSi. Sereul 
nimuSs vukeTebT etikets, romelzedac fanqriT vawerT: 
raionis, soflis da nakveTis saxelwodebas, nimuSis no-
mers, mis siRrmes, aRebis TariRs da amRebis gvars.

did farTobze, sakadastro rukis gamoyenebiT na-
kveTi unda davyofT 2 an 5 elementarul nakveTad da 
TiToeul nakveTze cal calke viRebT nimuSebs.

niadagis nimuSebis aRebis sqema
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nimuSebis aReba Wrilidan

a) erTwliani kulturebis qveS

b) mravalwliani kulturebis qveS
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meore nakveTze gadasvlisas etiketze vawerT nakveTi #2 da 
nimuSis nomeri #4, 5 da 6. da a.S.

etiketis gaformebis nimuSi

a)

yvarlis raioni, sof. 
gremi

nakveTi #1 
0-20 sm  

nimuSis amRebis gvari,

nimuSis aRebis TariRi

g)

yvarlis raioni, sof. 
gremi

nakveTi #1 
40-60 sm  

nimuSis amRebis gvari,

nimuSis aRebis TariRi

b)

yvarlis raioni, sof. 
gremi

nakveTi #1 
20-40 sm  

nimuSis amRebis gvari,

nimuSis aRebis TariRi
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IV.2. mikroorganizmebis kvleva

niadagebSi xdeba mikroorganizmebis calkeuli gva-
rebis gavrcelebis dadgena. 

konkretuli niadagis SerCevis Semdeg xdeba 5 me-
tris radiusze 5 wertilis moniSvna _ 4 diagonalurad 
da erTi centrSi. niadagis nimuSis aReba warmoebs 15-20 
sm-is siRrmidan, steriluri SpateliT. nimuSebi Tav-
sdeba winaswar momzadebul sterilur pergamentis an 
polieTilenis konvertebSi. nimuSebi SeiZleba moTavs-
des gasterilebul WurWelSi (kolbebi) bambis sacobiT.

nimuSebi aseTi saxiT xvdeba laboratoriaSi. Tu 
gamoyofa ar warimarTa imave dRes, nimuSebi Tavsdeba 
macivarSi 4-5°С-ze, ara umetes 48sT. savele pirobebSi, 
laboratoriaSi mitanamde nimuSebi ramodenime saaTiT 
Tavsdeba haerze, ar unda xdebodes mzis sxivebis uSua-
lo zemoqmedeba. 

laboratoriaSi gasaSualebuli nimuSis mosamza-
deblad konkretuli niadagis xuTive nimuSi Tavsdeba 
sterilur, mkvrivi qaRaldis furcelze da sterilu-
ri SpateliT kargad muSavdeba (ireva), icreba 2mm dia-
metris sacerSi, mocildeba mcenaris fesvebi, qvebi da 
myari sagnebi.

mocildeba qvebi da myari sagnebi.
nimuSis CaTesvis win niadagis agregatebis dasaSle-

lad gamoiyeneba niadagebis „galesvis“ meTodi date-
nianebiT. 5 wT-is ganmavlobaSi, steriluri faifuris 
rodinSi xdeba niadagis nimuSis mosresva erTgvarovani 
masis misaRebad onkanis sterilur wyalSi an fiziolo-
giur xsnarSi an fosfatur buferSi SefardebiT 1/10. 

damuSavebuli niadagis nimuSebis CaTesva xorciel-
deba vaksmanis _ niadagebis ganzavebis meTodiT, Semdegi 
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ganzavebebiT -1/10; 1/100; 1/1000; 1/10000), da niadagis 
pirdapiri CaTesvis meTodiT. imisaTvis, rom suspenziis 
TiToeul Tavisuflad mocurave ujreds sakveb areze 
moxvedrisas SeeZlos koloniis mocema, SerCeuli unda 
iyos seleqtiuri sakvebi areebi. 

sokoebis gamoyofisaTvis da kultivirebisaTvis 
yvelaze gavrcelebuli area Capekis are da misi mod-
ifikaciebi. aris Semadgenlobis Secvla SesaZlebelia 
farTo sazRvrebSi, imis mixedviT ra fizioligiuri 
Tavisebureba gaaCnia kultivirebad sokoebs. mag. mu-
koraluri sokoebis SemTxvevaSi naxSirbadis wyarod 
saqarozas nacvlad gamoiyeneba glukoza. azotis wy-
arod natriumis nitratis nacvlad -amoniumis nitrati.
aris SemJavebis mizniT gamoiyeneba gogirdis, limonis, 
rZis da fosforis mJava, xolo gatutianebis mizniT - 
NaOH.

baqteriebis gamosayofad gamoiyeneba xorc-pepto-
niani agari (Bacillus-is gvaris baqteriebisaTvis), fse-
vdomonas saidentifikacio are (Pseudomonas-is gvaris 
baqteriebisaTvis) da sinTezuri are (Rhodococcus-is gva-
ris baqteriebisaTvis).

ekosistemidan gamoyofili baqteriebis, aqtinob-
aqteriebis, safuvrebisa da mikroskopuli sokoebis op-
timaluri raodenoba didad aris damokidebuli gamoy-
ofis meTodebis sworad SerCevaze. 

niadagidan gamoyofili mikroorganizmebi izrdebi
an TermostatSi 30°С-ze. petris Tasebze pirveladi 
CanaTesebis daTvaliereba da aRwera xdeba me-3, me-5, 
me-7 dRes. baqteriebis gamosayofad optimaluri gan-
zavebaa 104, xolo sokoebis gamosayofad optimaluria 
ganzavebebia 102 da103. mikroorganizmebis raodenobrivi 
Semcveloba _ gamoyofili koloniebis warmomqmneli 
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erTeuli (kwe) isazRvreba 1gr. mSral niadagze gadaan-
gariSebiT, formula A=abv/g .

sufTa kulturebis gamoyofa warmoebs maryuJis 
moxrili wveriT, romlis saSualebiT frTxilad gadai-
taneba miceliumis (soko) nagleji sakveb areze, mWidro 
sporomatareblobisas sporebis minimaluri raodenoba 
Tavsdeba sakveb areze. kultivirebis temperatura ig-
ivea, rac gamoyofis momentSi. 

gamoyofili mikroorganizmebis kulturebi izr-
debian TermostatSi 30° C-ze. petris Tasebze CaTesili 
kulturis daTvaliereba da aRwera xdeba me-3, me-5, me-
7, me-9 da me-12 dRes. TiToeuli kultura _ TiToeuli 
sakvebi aridan amoTesili da TiTo koloniis saxiT Tav-
sdeba petris Tasze. gamoyofili da miRebuli sufTa 
kultura gadaitaneb a agarizebul areebian sinjarebSi. 

sokoebis identifikacia damyarebulia sakvlevi 
kulturis makro- da mikroskopuli Tvisebebis Sejere-
biT ukve cnobili sokoebis adre aRweril TvisebebTan. 
TiToeuli kulturis identifikaciisTvis aucilebelia 
ganisazRvros zedapiris feri, zrdis siCqaris Sesabam-
isad koloniis diametri. es ganekuTvneba makroskopul 
Tvisebebs. identifikaciis Semdegi etapia reproduqci-
uli organoebis preparatebis damzadeba. 

Tavdapirvelad xdeba msxvili taqsonomiuri erTeu-
lis dadgena (klasi, rigi). es erTeuli ganisazRvreba 
reproduqciuli organoebisa da aRnagobis Tavisebure-
bebiT. 

niadagis mikromicetebi (mikroskopuli sokoebi 
romlebic binadroben niadagSi da ar aqvT reproduqci-
uli struqtura 1 mm-ze meti) Seicaven saxeobebis farTo 
speqtrs, romelTa amomwuravad Seswavla SeuZlebelia. 
Tumca mikologebis didi nawili miiCnevs, rom niadagis 



147

mikromicetebSi igulisxmeba zustad is sokoebi, ro-
melTa gamoyofa SesaZlebelia sufTa kulturis saxiT. 
bevri mikroskopuli soko dakavSirebulia mcenaresTan 
da damoukideblad arseboba simbiontis gareSe ar Seu-
Zlia, aseve nela mzardi sokoebi SeiZleba daikargos 
(SeumCneveli darCes) sakveb areze CaTesvisas. amrigad, 
niadagis mikobiotis ufro metad Seswavlil nawils mie-
kuTvneba zomierad da swarafad mzardi saprofitebi da 
fakultaturi parazitebi. taqsonomiurad aseTi tipis 
jgufebs ekuTvnis askomicetebi da zigomicetebi. Tu 
gaviTvaliswinebT, rom deiteromicetebis klasidan ar-
sebuli bevri gvari gadatanilia askomicetebis klasSi, 
am jgufSi Sedis deiteromicetebis klasic. 

Zygomycetes klass miekuTvnen mikroskopuli sokoe-
bis is kulturebi, romlebic sqesobrivi gziT warmo
qmnian _ zigotas, usqeso gziT _ sporangiumebs an spo-
rangiolebs umoZrao sporebiT. marTalia zogierT 
zigomicets uviTardeba konidiebi, magram am SemTxveva-
Si unda dadgindes, rom zigota namdvilad warmoiqmneba.

Ascomycetes klass miekuTvnen mikroskopuli sokoe-
bis is kulturebi, romlebic ganviTarebis ciklSi war-
moqmnian nebismieri formisa da sididis CanTebs. ufro 
xSirad es CanTebi Seicaven 8 askosporas. ramdenadme 
gansxvavebulia am klasSi Semavali gvarebis _ Penicilli-
um da Aspergillus warmomadgenlebis gamravleba. usqeso 
gamravleba _ konidiebiT, sqesobrivi gamravleba _ Can-
TebiT. mxolod zogierT warmomadgenels ar aReniSneba 
CanTebis warmoqmna, an Tu warmoqmnian kleistoteciebis 
tipis Caketil nayofsxeulebSi. am gvaris saxeobebis 
identificirebisaTvis didi mniSvneloba eniWeba kul-
turaluri Tvisebebis dadgenas. kerZod, koloniis 
zrdis siCqare, feri da sidide, kideebis da centris 
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aRnagoba, zedapiris xasiaTi (xaverdovani, fumfula, 
xaoiani, bewvisebri). reproduqciuli organoebis Tav-
isebureba, konidiamatarebloba, konidiebis ganlageba. 
koloniis haerovani nawili (vegetatiuri miceliumi, 
konidialuri Tavebi).

Deuteromycetes klass miekuTvnen is kulturebi, ro-
melTac axasiaTebdaT mravalferovani konidialuri 
sporaTa Serwyma da ganviTarebis ciklSi ar aReniSnebaT 
sqesobrivi stadia.

didi xnis ganmavlobaSi arasruli (Deuteromycota) 
sokoebis sistema iyo sqematuri da xelovnuri, romelic 
emsaxureboda maT identifikacias. ukanasknel wlebSi am 
sokoebis taqsonebis integracia askomicetebis siste-
maSi warmoadgens Tanamedrove mikologiis erT-erT 
mTavar mimarTulebas, romelsac xeli Seuwyo moleku-
luri biologiis meTodebis ganviTarebam. Tumca maTi 
identifikacia anamorful Tvisebebze dayrdnobiT ar 
aris ugulebelyofili. 

kulturalur-morfologiuri Tvisebebis dasaxasi-
aTeblad, xdeba kulturebis _ petris Tasze, mikrosko-
pis mcire gadidebiT daTvaliereba, Semdeg ki mzaddeba 
preparatebi.

mikroskopuli preparatis dasamzadeblad, gaster-
ilebuli maryuJis wveriT iWreba sokoebis koloniebis 
nawili, ramdenadac SesaZlebelia sakvebi aris agaris 
gareSe, Tavsdeba wylis wveTSi, romelSic ixsneba mice-
liebi. vinaidan sokos zogierTi elementi, ZiriTadad 
sporebi da konidiebi ar sveldeba wyliT, wyals emateba 
eTilis spirti 1:1 an koncentrirebuli ZmarmJava.

aseve mzaddeba preparati _ anabeWdi: agarizebuli 
sakvebi aridan iWreba daaxloebiT 10mm diametris kolo-
nia, romelic Tavsdeba sasagne minaze koloniiT zeviT, 
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frTxilad da mWidrod zemodan efareba steriluri 
safari mina. Semdeg safari mina ideba sasagne minaze, 
romelzec winaswar dawveTebulia wyali an meTilenis 
lurji.mza preparatis kvleva xdeba mSrali optikuri 
sistemiT. 

sokoebis nebismieri klasifikacia dafuZnebulia 
maTi gamravlebis unarze.

umdablesi sokoebi an zigomicetebi (Zygomycota)
arasruli sokoebi an deiteromicetebi (Deuteromy-

cota)
umaRlesi sokoebi, CanTiani sokoebi an askomicete-

bi (Ascomycota)
umaRlesi sokoebi, bazidiuri sokoebi an bazidio-

micetebi (Basidiomycota).
mkvlevarebis umravlesoba WeSmarit sokoebs akuT-

vnebs mxolod zemoT CamoTvlil sokoebs, kerZod: um-
dablesi, arasruli da umaRlesi sokoebi.

sokoebis tipi (Euмycota _ WeSmariti sokoebi) [figo-
micetebi].

ama Tu im niadagSi mikroorganizmebis gavrceleba 
mniSvnelovnad aris damokidebuli iseT faqtorebze, 
rogoric aris niadagis fizikuri da qimiuri Tvisebe-
bi _ aqtiuri mJavianoba da tutianoba (pH), temperatu-
ra, tenianoba; niadagSi mikroorganizmebis gavrceleb a 
aseve damokidebulia haeris JangbadiT uzrunvelyofasa 
da mcenareul safarze, rogorc fitocenozis mTlia-
nobaze. aRsaniSnavia, rom sxvadasxva niadagobriv-kli-
maturi zonebis erTi da igive pH-is mqone niadagebSi 
xSirad gansxvavebulia mikroorganizmebis saxeobrivi 
Semadgenloba, amasTanave erTi da igive gvaris warmo-
madgenelTa damokidebulebac niadagis pH-ze SeiZle-
ba iyos mkveTrad gansxvavebuli. aseve erTi da igive 
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gvaris saxeobebi SeiZleba izrdebodnen 5°С-ze, 30°С-sa 
da ufro maRal temperaturaze. niadagis zeda fenebi 
ufro metad eqvemdebarebian temperaturis sezonur da 
dReRamur cvlilebebs, vidre niadagis Rrma fenebi, sa-
dac temperaturuli reJimi stabiluria. amitom, niada-
gis zeda fenebisaTvis pirvel xarisxovani ekologiuri 
faqtoria temperaturuli reJimi, maSin rodesac, Rrma 
fenebSi am faqtorTan erTad mniSvnelovania mJavianoba, 
tenianoba da Jangbadis reJimi.
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IV.3. mcenaris mavneblebi niadagSi

mavneblebi azianeben xis varjs (wiwvebs, foTlebs), 
Reros, totebs, fesvebs, girCebs, nayofebsa da sxv.

sxvadasxva mavne mwerebis biologiidan gamomdinare 
mavneblebis ganviTarebis fazebi (kvercxi, matli, Wu-
pri, imago) ganlagebulebi arian mcenaris an niadagis 
sxvadasxva adgilebSi.

Riad mcxovrebi mavneblis Sexvedrilobis an dasax-
lebis simWidrovis dasadgenad vikvlevT mavneblis sa
xeobas da mis kompleqsebs dazianebis stadiaSi. yovel 
maTganze dgindeba dasaxlebis simWidrove, Sexvedrilo-
ba da populaciis sxva Tvisebebi. prognozirdeba mavne-
blisagan nargavebis dazianebis xarisxi da miiReba gad-
awyvetilebebi gadaudebeli RonisZiebebis gasatareblad.

mavneblis arseboba ganviTarebis sxvadasxva faza-
Si mJRavndeba xis varjis, calkeuli totis, Rerosi da 
niadagis vizualuri daTvalierebisas.

mavneblebis nawili matlis fazis (anu kvebis) dam-
Tavrebis Semdeg Cadis niadagSi da iq ikeTebs parkebs, 
iWupreba da Semdeg Wuprobidan gamodian imagoebi (pep-
lebi), iwyeben frenas da kvercxdebas.

wiwvisa da foTlis SeWmis intensivoba fasdeba Sem-
degi SkaliT: 

susti _ wiwvebisa Tu foTlebis dakargva _ 25%; 
saSualo _ wiwvebisa Tu foTlebis dakargva _ 50%;
Zlieri _ wiwvebisa Tu foTlebis dakargva _ 75%;
mTlianad defoliacia emuqreba _ wiwvebisa Tu fo-

Tlebis dakargvis _ > 75%.

prognozirebis dros dazianebul nargaobebSi 1 m2 

farTobze keTdeba niadagis Wrili siRrmiT 20-30 sm. 
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foTlovanebSi foToli SeWmulia 50%-70%, matlebi Cadian 
niadagSi da iWupreben
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niadagis WrilSi viTvliT mavneblis Wuprebisa da parke-
bis raodenobas, ris mixedviTac vadgenT Tu ramdenad 
emuqreba wiwvebs da foTlebs dazianeba (defoliacia). 

magaliTad, Tu 20 wlian fiWvis nargaobebSi 1m2 

niadagis WrilSi aris fiWvis mzomelas (Bupalus piniarius 
L.) saRi 15 Wupri, an 45c fiWvis qarci xerxias (Neodi-
prion sertifer Geoffr.) saRi parki, maSin maT emuqreba 100%-
ani wiwvebis SeWma anu defoliacia, aseTive monacemebi 
arsebobs sxvadasxva foTlis an wiwvis mRrRnel mavneb-
lebzec.

wiwvovanebSi wiwvebi SeWmulia 50-70 %-iT, matlebi Cadian 
niadagSi ikeTeben parkebs da iWupreben

kulturebSi - sanergeebSi fesvis mavneblebi RraWebi
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niadagSi mavneblis Wuprebis mopoveba
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muxis mwvane foTlixvevia (Tortrix viridana L.), cqvle-
fia mzomela (Eranis defoliaria L.), zamTris mzomela (Op-
erophtera brumata L.) rogorc 20 wlian, ise 40,50, 60, 70, 
80, 90 wlian nargaobebSi niadagis Wrilebis gakeTebisas 
xdeba mavneblis parkebisa da Wuprebis dadgena.

aseve niadagSi (sanergeebSi da kulturebSi) xdeba 
fesvis mavneblebis gamovlena da aRricxvianoba. 

mavneblebis raodenobis swori da drouli dadge-
na aris efeqturi profilaqtikuri RonisZiebebis saw-
indari.
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IV.4. niadagis kartireba

niadagebis kartirebas didi yuradReba eTmoba gan-
viTarebul qveynebSi, vinaidan igi iZleva mniSvnelovan 
informacias niadagis, misi ganawilebis da formirebis 
Sesaxeb. niadaguri rukebi gamoiyeneba momxmarebelTa 
farTo speqtris mier. mas iyeneben rogorc dargis spe-
cialistebi, ise fermerebi, adgilobrivi TviTmmarT
velobis organoebi, saxelmwifo uwyebebi, saswavlo da 
kvleviTi dawesebulebebi da sxva dainteresebuli pire-
bi.

Cveulebriv, niadaguri rukebi gamoiyeneba mxolod 
niadagis da misi ZiriTadi maxasiaTeblebis saidenti-
fikaciod, Tumca xSirad mas SeiZleba hqondes ufro 
specifiuri datvirTvac, rogoricaa ama Tu im sasof-
lo-sameurneo kulturisTvis Sesabamisi niadaguri sa-
faris mqone savargulis SerCeva, niadagis eroziulo-
bis potencialis dadgena, farTobis dayofa niadagis 
calkeuli qimiuri da fizikuri maxasiaTeblebis an mo-
savlianobis mixedviT da a.S.

dReisaTvis rukebis da maT Soris niadagis rukebis 
da kartogramebis Sesadgenad gamoyeneba geosainfor-
macio sistemebi (gis), romlebic warmoadgenen avtoma
tizebul eqspertul sistemebs da iZlevian cifruli 
kartografirebis, geomonacemTa bazis (geografiul 
obieqtebTan dakavSirebuli monacemTa bazis) da sivr-
ciT-statistikuri analizis SesaZleblobas.

niadaguri rukebi, sxva rukebis msgavsad, iqmneba 
sxvadasxva masStabiT da daniSnulebiT. qveynis an re-
gionisTvis gamoiyeneba wvrilmasStabiani rukebi (<1:300 
000), romlebic Zlier ganzogadebulia da moicaven mxo
lod ZiriTad niadagebs an jgufebs. saSulomasStabiani 
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rukebi (1:300 000 – 1:100 000) - qveyenis administraci-
uli erTeulebis (mxare, municipaliteti) kartogra-
firebisTvis. msxvilmasStabiani rukebi (1:50 000-1:10 
000) - Temis, soflis, msxvili fermeruli meurneobis 
niadaguri rukis Sesadgenad. detaluri rukebi (1:5 000-
1:200) iqmneba saSualo da wvrili fermeruli meurneo-
bebisTvis, zusti sasoflo-sameurneo warmoebisTvis.

niadagis ruka miekuTvneba Tematuri tipis rukebis 
jgufs da efuZneba zogadgeografiul rukas, romel-
ic, rogoc wesi, warmodgenilia topografiuli rukiT. 
topografiul rukaze datanilia, mocemuli masStabis 
gaTvaliswinebiT, yvela mniSvnelovani geografiuli 
obieqti da reliefis amsaxveli horizontalebi (izoxa-
zebi, izopletebi), romlebic mniSvnelovan informacias 
iZlevian adgilmdebareobis zedapiris Sesaxeb.

topografiuli rukis nacvlad gamoiyeneba aero-
fotosuraTebi an maRali garCevadobis Tanamgzavruli 
(satelituri) gamosaxulebebic, romelTa safuZvel-
ze  SesaZlebelia uaxlesi informaciis miReba sakvlevi 
farTobis mdgomareobis Sesaxeb.

topografiuli ruka	 Tanamgzavruli gamosaxuleba
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niadaguri rukis Sedgenisas mniSvnelovania sworad 
ganisazRvros misi daniSnuleba, romlis safuZvel-
zec SeirCeva Sesabamisi masStabi da daigegmeba savele 
samuSaoebi. niadagis rukis dadgenis Semdeg SeirCeva 
savele pirobebSi niadagis Wrilebis (da Sesabamisad ni-
muSebis aRebis) gakeTebis adgilis gansazRvris meTo-
di. Tavis mxriv,  meTodis SerCeva ZiriTadad damokide
bulia adgilmdebareobaze, kerZod ki mis reliefze. 
vake reliefis pirobebSi upiratesoba eniWeba badisebr 
(gridul) meTods, romelic efuZneba Wrilis gakeTebis 
adgilis gansazRvras kvadratuli badis mixedviT. rTu-
li reliefis mqone farTobebze umjobesia niadagis 
Wrilis gakeTebis adgili ganisazRvros reliefis Ti-
Toeul formaciaze, mag.  Txemi, ferdobi, depresia. 
qvemoT naCvenebia Wrilis gakeTebis adgilebis nimuSi 
sxvadasxva sirTulis reliefis pirobebSi. 

  
     erTgvarovani	        Sereuli	                     rTuli	

miuxedavad imisa, Tu romeli meTodi iqneba SerCeu-
li, rukis masStabidan gamomdinare, dadgenilia niada-
gis Wrilebis minimaluri raodenoba, romelic aucile-
belia sakvlevi teritoriis niadaguri safaris srulad 
asaxvisTvis. cxrilSi mocemulia farTobis erTeulze 
niadagis Wrilebis minimaluri raodenoba rukis masSta-
bis Sesabamisad.
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Wrilebis aRebis sixSire rukis masStabis mixedviT

rukis masStabi Wrilebis aRebis sixSire 
1:2500 1 Wrili yovel 0.25 ha
1:5 000 1 Wrili yovel 0.5 ha
1:10 000 1 Wrili yovel 0.8-4 ha
1:25 000 1 Wrili yovel 5-25 ha
1:50 000 1 Wrili yovel 20-100 ha
1:100 000 1 Wrili yovel 100-400 ha

Wrilebis aRebis sixSire rukis masStabis gaTval-
iswinebiT uzrunvelyofs maRali xarisxis rukebis Sed-
genas.
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Tavi V. niadagis aRweris kodireba

niadagis zusti da srulyofili savele gamokvleva 
didad aris damokidebuli garkveuli saxis samuSaoebze, 
romlebic unda Sesruldes eqspediciis dawyebamde. 

savele pirobebSi niadagis gamokvlevas win unda 
dadgindes: 

•	 gamokvlevis mizani; 
•	 gamosakvlevi teritoriis farTobi da geografi-

uli koordinatebi; 
•	 gamokvlevis masStabi; 
niadagebis savele gamokvleviswina periodi aseve 

moicavs: 
•	 saWiro savele aRWurvilobis momzadebas da 
•	 adre Catarebuli gamokvlevebis literaturul/

kartografiuli masalis moZieba/damuSavebas (aseTi mo-
nacemebis damuSaveba mkvlevars exmareba sakiTxis isto-
riuli aspeqtis gageba/SeswavlaSi). 

niadagebis savele gamokvlevis dawyebamde, winas-
war unda iyos cnobili kvlevis mizani, romelic gamo-
saxavs niadaguri kvlevis amocanas (samecniero, niadag-
melioraciuli, satyeo-sameurneo, niadag-eroziuli da 
a. S). niadagebis savele gamokvleva SeiZleba Catardes 
Teslbrunvebis danergvis, sasoflo-sameurneo kul-
turebis gadaadgilebis, niadagebis agroqimiuri maCven-
eblis dadgenis, damlaSebis xarisxis, niadagebis 
melioraciis TvalsazrisiT da sxv. konkretuli amo-
canebidan gamomdinare. samuSaos moculoba xorciel-
deba sakvlevi teritoriis farTobisa da gamokvlevis 
masStabis gaTvaliswinebiT. samuSaos moculoba war-
moadgens Sesasrulebeli gamokvlevis savele da labo-
ratoriul/kameraluri muSaobis erTian kompleqss, ro-
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melic damokidebulia sakvlevi teritoriis farTobze, 
kvlevis masStabze, niadagebis gamokvlevis sirTulis 
kategoriaze, es ukanaskneli ki ganisazRvreba niadagu-
ri safaris xasiaTiT. 

gansakuTrebuli yuradReba unda mieqces sakvlevi 
teritoriis Sesaxeb arsebuli literaturuli masalis 
(niadagebis, geologiis, geomorfologiis, klimatis, 
mcenareuli safaris, adamianis sawarmoo saqmianobis 
Sesaxeb) winaswar gacnobas, romelzec mniSvnelovnadaa 
damokidebuli niadagebis mecnieruli da agrosawarmoo 
daxasiaTeba. 

niadagmcodne, literaturul wyaroebTan erTad, 
unda gaecnos sakvlevi teritoriis topografiul ru-
kas, romelzec asaxulia teritoriis reliefi. ruka-
ze gavlebuli horizontaluri xazebi, e.w. izohifsebi 
(horizontalebi) aerTeben zRvis donidan erTnair si-
maRleze mdebare wertilebs. izohifsebi warmodgenas 
iZlevian adgilmdebareobis absolutur simaRlesa da 
reliefis formebze. aseve gamoiyeneba aerofotoga-
daRebis masalebi. aerofotogadaRebis meTods maRali 
sizuste axasiaTebs. konkretuli teritoriis aero-
fotosuraTebi zusti fotodokumentaciaa, romelzec 
gamosaxulia landSaftebis, sasoflo-sameurneo savar-
gulebis ganlageba da sxv. 

niadagebis gamokvleva bunebriv, savele pirobebSi 
(gamokvlevis mizandasaxulobis miuxedavad) unda akmay-
ofilebdes Semdeg ZiriTad moTxovnebs: 

•	 gamokvleuli teritoriis niadaguri safaris 
genezisur da agronomiul Sefasebas; 

•	 mecnierulad dasabuTebuli agronomiuli Ronis
Ziebebis SemuSavebas, romelTa praqtikuli ganxor-
cieleba gaaumjobesebs niadagebis sawarmoo Tvisebebs 
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da uzrunvelyofs sasoflo-sameurneo kulturebis mo-
savlianobis gazrdas. 

sakvlevi regionis Sesaxeb arsebuli literaturu-
li wyaroebis gacnobis Semdeg, topografiuli safuZv-
lis mixedviT, saWiroa teritoriis winaswari (niadagebis 
gamokvlevamde) Semovla-daTvaliereba, romlis dan-
iSnulebaa niadaguri safaris (gavrcelebuli ZiriTadi 
niadagebis), niadagwarmomqmneli faqtorebis (mezo- da 
mikroreliefis, niadagwarmomqmneli qanebis, mcenareu-
li safaris da sxv.) gacnoba. rekognostireba niadagm-
codnes saSualebas aZlevs daadginos sakvlevi terito-
riis sirTule (kategoria) da Seadginos gavrcelebuli 
niadagebis saorientacio sia (niadagebis samuSao/winas-
wari klasifikaciis dazusteba). 

rekognostireba exmareba mkvlevars niadaguri 
Wrilebis sworad ganawilebaSi savele gamokvlevis 
dros. mas Semdeg, rac cnobili gaxdeba sakvlevi ter-
itoriis farTobi, masStabi da gamokvlevis sirTulis 
kategoria, dadgindeba (gaangariSdeba) gasakeTebeli 
Wrilebis da samuSao dReTa saerTo raodenoba. 

niadagebis savele gamokvlevisas, rekognostirebis 
Sedegad SerCeul damaxasiaTebel (tipur) adgilebze 
unda gakeTdes sruli Wrilebi. niadagis Wrilis gasa-
keTebeli adgilis SerCevisas, gaTvaliswinebuli unda 
iyos: reliefi, daqaneba, eqspozicia, mcenareuli sa-
fari (sasoflo-sameurneo savarguli), adgilis simaR-
le zRvis donidan, misi mdebareobis koordinatebi da 
gamokvlevis masStabi. 

niadagis Wrili warmoadgens sworkuTxa ormos, 
romelsac Txrian SerCeul adgilas. misi sigane unda 
iyos daaxloebiT 75-80 sm, sigrZe - 150 sm, siRrme ki 
- qanamde. ormo ise unda amoiTxaros, rom misi erTi, 
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wina kedeli, mzes uyurebdes. amoTxrili niadagi iyreba 
ormos marcxena da marjvena mxareze. ormos amoRebis 
Semdeg amzadeben kedels (Sveuls) aRsawerad. amisaTvis 
satexiT an magarweliani daniT niadagis profils, zev-
idan qveviT, ganaaxleben (CaCiCqnian) da aRweren. kedel-
ze SeimCneva niadagis morfologiuri niSnebis (feri, 
struqtura, agebuleba, axalwarmonaqmnebi da sxv.), 
cvlileba siRrmeze. 

niadagis Wrili sami saxisaa: 1) sruli (ZiriTadi); 2) 
naxevarWrili; 3) amonabari. 

niadagis profilis srulyofili SeswavlisaTvis 
keTdeba sruli Wrili niadagwarmomqmnel qanamde. sru-
li Wrilebis raodenoba damokidebulia gamokvlevis 
masStabsa da niadagwarmomqmnel faqtorTa cvaleba-
dobaze. aseTi WrilebiT adgenen sakvlev teritoriaze 
gavrcelebul niadagebs da iReben saanalizo nimuSebs. 

naxevarWrilis siRrme, Cveulebriv, ar scildeba 
40-60 sm-s. naxevarWrilebiT axdenen niadagis ZiriTadi 
Tvisebebis damatebiT Seswavlas (mag. gaewerebis, dam-
laSebis sxvadasxva xarisxi) da adgenen ZiriTadi tipebis 
an qvetipebis erTgvarobas. 

amonabars akeTeben ZiriTadi da naxevarWrilebis 
irgvliv (reliefis elementis periferiul nawilze), 
misi siRrme 20-40 sm-s ar unda aRematebodes. amonabaris 
saSualebiT adgenen niadagis saxesxvaobis gavrcelebis 
sazRvars.

bunebriv pirobebSi niadagebis gamokvlevis dros, 
aucilebelia specialuri savele aRWurviloba (sxva-
dasxva iaraRebi da sagnebi): 

1. gamosakvlevi teritoriis topografiuli ruka; 
aerofotomasala; 

2. kompasi; 
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3. niadagis Wrilebis (ormoebis) gasakeTeblad: bari, 
niCabi, weraqvi (mas xmaroben mkvriv da qva-RorRian 
niadagebze Wrilebis Sesaswavlad); 

4. satexi an magarweliani didi dana (gamoiyeneba 
niadagis profilis Sesaswavlad, kerZod, mis gasaaxleb-
lad da nimuSebis asaRebad); 

5. sigrZis sazomi saxazavi an lenti, romelzec san-
timetriani danayofebia (gamoiyeneba niadagis profil-
ze horizontebis gasazomad); 

6. lupa (gamadidebeli mina saWiroa axalwarmon-
aqmnebis, xirxatis da sxv. Sesamowmeblad); 

7. 10%-iani marilmJava sawveTurSi (CaCO3-ze rea-
qciisTvis); 

8. “GPS” (niadagis Wrilis zRvis donidan simaRlisa 
da adgilmdebareobis koordinatebis dasadgenad); 

9. fotoaparati (landSafturi xedebis, reliefis 
formebis, mcenareulobis, niadagis profilis da sxva 
saWiro detalebis suraTebis gadasaRebad); 

10. burRi (daSlili da/an dauSleli niadagis ni-
muSebis asaRebad. burRiT niadagis nimuSebis aRebisas 
aseve aucilebelia Wrilebis gakeTeba da profilis aR-
wera); 

11. qaRaldi (mtkice, aratexvadi) an polieTilenis 
parkebi (niadagis nimuSebis Sesanaxad); 

12. saetikete furclebi (5X10 sm sididis qaRaldi. 
etiketebze iwereba: Wrilis nomeri, adgilmdebareoba, 
horizontis siRrme, TariRi, mkvlevaris gvari. Sevsebis 
Semdeg maT mokecaven naweri piris SigniT moqceviT da 
Cadeben Senaxul nimuSSi); 

13. savele dRiuri (gamoiyeneba specialuri, dabeW-
dili formularebi an Cveulebrivi rveuli, romelSic 
niadagebis Wrilebi aRiwereba); 
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14. fanqari (ubralo Savi fanqari, etiketebi mor-
fologiuri aRweris Casawerad). 

niadaguri profilis aRweras awarmoeben savele 
dRiurSi (rveulSi). Sevseba iwyeba Wrilis nomris da 
adgilmdebareobis aRniSvniT, reliefis elementebis, 
qanebisa da mcenareuli safaris aRweriT. niadagis pro-
filze genezisuri horizontebis gamoyofis Semdeg, 
TiToeul maTgans cal-calke zomaven da dRiurSi aR-
niSnaven. amis Semdeg, niadagmcodne iwyebs morfologi-
uri niSnebis detalur aRweras. dRiurSi weren niada-
gis saxelwodebas, SeniSvnebs (mosazrebebs konkretuli 
niadagis genezisisa da sasoflo-sameurneo TvisebaTa 
gaumjobesebisaTvis saWiro RonisZiebebis Sesaxeb). 

niadagebis savele kvlevis Tanamedrove kodirebis 
sistemis saSualebiT, bunebriv pirobebSi mopovebuli 
masala, SeiZleba ganTavsdes niadagebis saerTaSoriso 
sainformacio sivrceSi. 

savele pirobebSi niadagebis morfologiuri aRwer-
is unificirebuli, kodirebuli sistema xelmisawvdo-
mia niadagmcodneTa farTo wrisaTvis. igi gulisxmobs 
niadagebis ekologiis Sefasebas, maT aRweras da klas-
ificirebas savele pirobebSi. niadagebis morfologi-
uri aRweris standartuli enis SemuSaveba gulisxmobs 
calkeuli morfologiuri niSnebisTvis Sesabamisi ricx-
viTi an sityvieri (umetes SemTxvevaSi warmodgenilia 
anbanuri aRniSvniT, laTinuri asoebis SeTanawyobiT) 
kodebis miniWebas. niadagebis savele kvlevis kodire-
buli aRweris monacemebi SeaqvT specialur dabeWdil 
formularebSi (ix. formulari). formularSi arsebuli 
grafebi Semdegnairad ivseba: 

1. formularis nomeri; 
2. TariRi _ ricxvi/Tve/weli; 
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3. avtori _ saxeli, gvari; 
4. sakrebulo _ sakrebulos dasaxeleba, romelSic 

Sedis sakvlevi teritoria; 
5. miwis gamoyeneba _ miwis gamoyenebis tipebi (mrewv-

elobiT an tyiT dakavebuli miwebi, kompleqsuri meur-
neobebiT an mxolod sasoflo _ sameurneo kulturebiT 
dakavebuli miwebi da sxv.) da qvetipebi (samrewvelo Se-
nobebiT, erTwliani an mravalwliani kulturebiT daka-
vebuli farTobebi da sxv.);

6. mcenareuloba/kulturebi _ mcenareulobis sa
xelwodeba, romliTac dakavebulia sakvlevi terito
ria (tyisa da buCqnaris kategoriebi, aseve sasoflo-sa
meurneo kulturebis saxelwodebebi); 

7. X _ geoinformaciuli koordinati; 
8.Y _ geoinformaciuli koordinati; 
9. s.z.d. _ simaRle zRvis donidan, metrebSi; 
10. reliefi _ reliefis elementebi (vake, mTis Tx-

emebi, mTaTaSoris vakeebi da sxv.); 
11. adgilmdebareoba _ reliefis elementebTan adg-

ilis Sesabamisi mdgomareoba (ferdobis zeda, Sua Tu 
qveda nawili da sxv.); 

12. erozia _ eroziis tipebi qvetipebiT. teritori-
is Sefaseba xdeba klasebis mixedviT; 

13. ferdobi _ daxriloba, romelic izomeba klino-
metriT. Tu klinometris wakiTxva SeuZlebelia, maSin 
ferdis daxrilobis savele Sefaseba unda Seesabame-
bodes konturul rukaze moniSnul daxrilobebs; 

14. eqspozicia _ ganlageba dedamiwis mxareebis 
mimarT; 

15. adamianis gavlena _ anTropogenuri zegavlenis 
saxeebi: xvna, dateraseba, jebirebis mowyoba, Warbi wy-
liT irigacia da sxv.; 
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16. hor. _ horizontebis numeracia (1., 2., 3., 4., da 
a. S); 

17. siRrme sm-iT, sazRvari _ horizontis siRrme, 
sazRvari topografiiTa da TaviseburebiT (mkveTri, 
TandaTanobiTi, Sereuli da a. S.); sazRvrebis formebi; 

18. meqanikuri Sedgenilobis klasebi _ meqaniku-
ri fraqciebis klasebi “fao”-s mier SemuSavebuli sam-
kuTxedi/ diagramis mixedviT; 

19. xirxati (moc. %) _ raodenobisa da zomis klase-
bis mixedviT Sefaseba nomogramiT); 

20. humusi % _ “manselis ferTa skalisa” da meqani-
kuri Sedgenilobis klasebis gaTvaliswinebiT; 

21. feri _ “mansel ferTa skaliT”; 
22. laqianoba _ raodenobis (gamoiyeneba nomograma), 

feris (gamoiyeneba “manselis ferTa skala”), zomis, kon-
trastisa da sazRvris mixedviT aRwera; 

23. koncentraciebi _ raodenobis (gamoiyeneba no-
mograma), feris (gamoiyeneba “manselis ferTa skala”), 
zomis mixedviT aRwera; 

24. kutanebi _ raodenobis, bunebis, adgilmdebare-
obisa da kontrastis mixedviT; 

25. karbonatebi, TabaSiri, marilebi _ karbonatebis 
Semcveloba ganisazRvreba 10 % marilmJavis gamoye
nebiT, reaqciis mixedviT dgindeba karbonatulobis 
xarisxi (sustad, saSualod, Zlier karbonatulia); Ta-
baSiris Semcveloba dgindeba wylis suspenziaSi ele-
qtrogamtarobis xelsawyos gamoyenebiT, xolo advilad 
xsnadi marilebis Semcveloba ki _ eleqtrokonduqto
metris (EC) gamoyenebiT; 

26. tenianoba _ calkeuli horizontebis date-
nianebis xarisxiT; 
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27. struqtura _ xarisxis (susti, saSualo, Zlieri), 
formis (marcvlovani, beltovani da a. S) da zomis (wvri-
li, saSualo, msxvili da a. S) mixedviT; 

28. moculobiTi wona _ meqanikuri Sedgenilobis, 
struqturis, simkvrivisa da humusis procentuli Sem-
cvelobis mixedviT; 

29. fesvebi (dm2) _ sakmarisia raodenobisa da zomis 
miniSneba. fesvebis raodenoba dgindeba nomogramis ga-
moyenebiT; 

30. qanis fragmentebi _ zomisa da raodenobis mixed-
viT, gamoiyeneba nomograma; 

31. horizontis simbolo _ genezisuri horizontis 
aRmniSvneli laTinuri aso; 

32. SeniSvnebi _ saWiroebis SemTxvevaSi damatebiTi 
informacia sityvierad horizontis Sesabamisi grafis 
gaswvriv; 

33. niadagis dasaxeleba _ sakvlevi niadagis taq-
sonomiuri erTeuli (tipis, qvetipis doneze); 

34. niadagwarmomqmneli qani _ qanis saxelwodeba 
(graniti, gabro, bazalti da a.S); 

35. gruntis wyali _ gruntis wylis donis miaxloe-
biTi siRrme; 

36. niadagis saxelwodeba Tanamedrove saerTaSor-
iso klasifikaciiT _ niadaguri jgufis saxelwodeba; 

37. stratifikacia/Sreobrioba _ kvlevis dros Tu 
eseT SemTxvevas adgili aqvs, unda mieniSnos; 

38. mkvdari safari _ kvlevis dros Tu aseT SemTx-
vevas adgili aqvs, unda mieniSnos. 
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