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r e f e r a t i 

 
 
 
 

naSromi Sedgeba 75 gv., 29 cxrilis, 3 suraTisagan, 11 naxazisa da 
50 literaturuli wyarosagan 

 
 
 

damlaSebuli da bicobiani niadagebi, melioracia, meoradi damlaSeba, 
koleqtorul-drenaJuli, sarwyavi da gruntis wylebi, klinoptiloliTi, 

maTematikuri modelireba 
 

 
 

Seswavlilia alaznis velis damlaSebuli da bicobiani niadagebis 

qimiuri Sedgenilobis cvalebadoba sezonebis mixedviT; adviladxsnadi 
marilebis dagrovebisa da migraciis xasiaTi; ganxilulia niadagis dam-
laSeba-ganmlaSebis procesis dinamika rwyvisa da klimatur komponenteb-
Tan kavSirSi; meoradi damlaSebis Taviseburebani maTi reabilitaciis 
meTodebis SemuSavebis mizniT; koleqtorul-drenaJuli, gruntis da 
sarwyavi wylebis qimiuri Sedgeniloba; klinoptiloliTis gamoyenebis 
Sesaxeb urwyav pirobebSi, rogorc tenis maregulirebeli saSualeba; 
gamoangariSebulia zogierTi xsnadi marilis niadagis Rrma fenebSi 
gadatanis ricxviTi modelireba.  
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 niadagi Tavisi nayofierebis TvisebiT warmoadgens erT-erT mniSvne-
lovan faqtors mcenareebis sicocxlisaTvis. sasoflo-sameurneo kultu-
rebis maRal mosavlianobas ganapirobebs bunebrivi faqtorebi da niadage-
bze Cveni saqmianobis gavlena. amave dros unda gaviTvaliswinoT, rom nia-
dagi mudmiv cvalebadobasa da ganviTarebaSia. sxvadasxva tipis niadage-
bisaTvis nayofierebis maCvenebeli erTnairi ar aris, misi gazrdis mniS-
vnelovan RonisZiebas warmoadgens niadagis damuSaveba, romelic niadagis 
wylis, haeris da kvebis reJimis regulirebas uwyobs xels. aseTi Ronis-
Ziebebis Catareba gansakuTrebul mniSvnelobas iZens damlaSebuli nia-
dagebisaTvis, romlebic Tavisi dabalnayofierebiT gamoirCevian.  

damlaSebuli da bicobiani niadagebi ZiriTadad gavrcelebulia aR-
mosavleT saqarTveloSi md.mtkvrisa da alazans Soris mdebare terito-
riaze dablob da mTiswina zonebSi. administraciulad es niadagebi Ziri-
Tadad moicavs siRnaRis, dedofliswyaros, lagodexis, gurjaanis, sagare-
jos, gardabnis, marneulis, bolnisis, TeTriwyaros da qarelis raionebs. 
maTi saerTo farTobi 205 aTas ha-ze metia, aqedan 84 aTasi ha-mde aTvise-
bulia, magram isini gamoirCevian dabalproduqtiulobiT [1,2]. 

damlaSebuli da bicobiani niadagebi xasiaTdebian agronomiulad 
araxelsayreli TvisebebiT: mZime meqanikuri (TixianobiT), niadaggruntSi 
advilad xsnadi marilebis SemcvelobiT (ZiriTadad qloridul-sulfatu-
ri tipis), mSTanTqav kompleqsSi natriumis didi SemcvelobiT (e.i. bico-
bianobiT), maRali tute reaqciiT, dawidulobiT, rac ganapirobebs mSral 
mdgomareobaSi niadagis Zlier simkvrives, xolo tenian mdgomareobaSi ga-
jirjvebas da ustruqturobas. amave dros es niadagebi xasiaTdebian mce-
narisaTvis aucilebeli sakvebi elementebis (N, P, K) cudi xsnadobiT, xo-
lo kalciumis ukmarisoba ki bunebrivia, iwvevs mcenaris kalciumiT Sim-
Sils. amrigad, damlaSebuli da bicobiani niadagebi melioraciis gareSe 
dabal produqtiul niadagebad iTvlebian. amitom maT melioracias udi-
desi praqtikuli mniSvneloba aqvs saTesi miwebis farTobebis gadidebisa-
Tvis. garda amisa, damlaSebul da bicobian niadagebSi didi raodenobiT 
moipoveba toqsikuri marilebi, romlebic ganicdian xsnadobas, migraciasa 
da akumulacias niadagis Rrma fenebSi da uaryofiTad moqmedeben mcenar-
is zrda-ganviTarebasa da mosavlianobaze. amitom maTi gaWuWyianebisa da 
toqsikurobis xarisxis Seswavlas metad didi Teoriuli da praqtikuli 
mniSvneloba aqvs. garda amisa es gamaWuWyianebeli elementebi xvdebian 
irigaciuli da koleqtorul-drenaJuli wylebis saSualebiT mdinareebSi, 
kerZod, md.alazanSi da iwveven misi qimiuri Sedgenilobis cvalebadobas. 
amrigad, sakiTxi metad aqtualuria  gansakuTrebiT, aseTi tipis niadageb-
ze anTropogenuli zemoqmedebis pirobebSi. 

 
 
 
 
 
 
 
 
 
 

2. kvlevis mimarTulebis arCeva literaturul wyaroebze 
dayrdnobiT 
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damlaSebuli niadagebi dedamiwis ariduli zonis yvela kontinent-

zea gavrcelebuli da xmeleTis TiTqmis 25%-s moicavs. am miwebs gansaku-
TrebiT mniSvnelovani farTobebi ukavia indoeTSi, TurqeTSi, iranSi, Ci-
neTSi, pakistanSi, eraySi, siriaSi, iordaniaSi, arabeTis gaerTianebul re-
spublikaSi, urugvaiSi, avstraliaSi, meqsikaSi, kanadaSi, argentinaSi, ru-
mineTSi, bulgareTSi, ungreTSi da sxva [3,4]. am miwebis gansakuTrebiT di-
di farTobebia gavrcelebuli ukrainaSi, moldaveTSi, Crdilo kavkasiaSi, 
amierkavkasiisa da Sua aziis respublikebSi, qvemo volgispireTSi, donis 
velebSi, dasavleT da aRmosavleT cimbirSi da sxva [3,5,6]. 

amierkavkasiis respublikebi gansakuTrebiT mciremiwianobiT xasiaT-
debian. aqauri miwebis saerTo farTobis mxolod 45%-ia sasoflo-sameur-
neo savarguli, maT Soris saxnavia 13,6% [7]. alaznis velis marjvena 
sanapiroze gavrcelebuli niadagebis, romlebic irwyvebian qvemo alaznis 
sarwyavi sistemis saSualebiT 12 000ha warmoadgens Zlier damlaSebul 
masivs, 9000ha sustad an saSualod damlaSebuls, xolo gadatenianebuli 
da daWaobebuli niadagebis farTobi daaxloebiT 4 000ha-ia. 

unda aRiniSnos, rom bolo 15-20wlis umoqmedobam soflis meurne-
obaSi Tavisi kvali datova damlaSebuli niadagebis farTobebis gazrdis 
saqmeSi. saqarTvelos bunebaze negatiuri anTropogenuri zemoqmedebis 
erT-erTi TvalsaCino gamovlenaa miwis degradacia, rac gamowveulia 
miwis resursebis araefeqturi marTviTa da mdgradi ganviTarebis 
principebis ugulvelyofiT. yovelive es aisaxeba sxvadasxva aspeqtSi, 
kerZod: dabinZurebis donis mateba; saZovrebisa da tyeebis farTobebis 

mkveTri Semcireba; niadagis eroziis zrda; niadagis damlaSeba-
gabicobebis zrda da sxv. 

axal ekonomikur urTierTobebze gadasvlam da ekonomikuri 
mdgomareobis mniSvnelovanma gauaresebam gaaZliera saqarTvelos miwis 
resursebis xarisxobrivi mdgomareobis gauaresebis tendenciebi. amis 
ZiriTadi mizezebia: niadagis nayofierebis amaRlebis RonisZiebebis 
mniSvnelovani Sekveca; eroziis sawinaaRmdego da samelioracio 
samuSaoebis SeCereba; mineraluri da organuli sasuqebis gamoyenebis 
minimumamde dayvana; miwebis dabinZurebis aRkveTis da/an Semcirebis 
programebis mTliani an nawilobrivi Sekveca. 

yovelive zemoaRniSnulis Sedegia; degradirebuli niadagebi, 
romlis tipiuri magaliTebia damlaSeba-gabicobebis zrda kaxeTsa da 
qvemo qarTlSi; niadagebis wylismieri erozia (qvemo svaneTi); qarismieri 
eroziiT gamowveuli gaudabnoeba (dedofliswyaro) sur. 2.1. bunebrivia 
mkveTrad mcirdeba sasoflo-sameurneo savargulebis, maT Soris saxnavi 
miwis farTobebis raodenoba, rasac adasturebs saqarTvelos 
statistikuri departamentis monacemebic [8].  

ukanasknel periodSi daiwyo sas. sam. Pპroduqtebze fasebis zrda. 
saqarTvelos mTavrobam daiwyo soflis meurneobis aRmavlobaze zrunva, 
raTa daakmayofilos sakuTari mosaxleoba adgilobrivi marcvleuliT 
da sxva kulturebiT, agreTve ganviTardes mecxoveleoba. bunebrivia, rom 
am amocanebis warmatebuli realizaciisaTvis damatebiTi sasoflo-
sameurneo savargulebia saWiro, miTumetes iseTi mciremiwiani qveynisa-
Tvis, rogoricaa saqarTvelo. amis erTaderTi rezervi degradirebuli 
miwebis aRdgenasa da gamoyenebaSi mdgomareobs. swored amitom gansa-
kuTrebul interess iwvevs damlaSebuli niadagebis xelaxali Seswavla 
da maTi nayofierebis amaRleba. 



6 

 

klimatis mimdinare globaluri cvlileba mniSvnelovan zegavlenas 
axdens saqarTveloSi soflis meurneobis ganviTarebaze, kerZod gaxSire-
bul da gazrdili intensiurobis stiqiuri movlenebi (wyaldidoba, wyal-
movardnebi) iwveven saxnavi miwebis produqtiulobis Semcirebas da miwis 

resursebis degradaciis zrdas. aRmosavleT saqarTvelos lanდSaftebi 
gansakuTrebiT mgrZnobiareni arian Tanamedrove klimatis cvlilebis 
mimarT. aRmosavleT saqarTvelos umetes nawilze aRiniSneba haeris saS-
ualo wliuri temperaturis mateba 0,6ºC-mde. amasTan gaxSirda gvalvebi. 
savegetacio periodis ganmavlobaSi aq mosuli naleqebis raodenoba ar 
aRemateba 200-250 mm-s, rom 1m sisqis niadagis fenaSi arsebuli produq-
tiuli tenis maragi mxolod 50-200mm-s Seadgens. globaluri daTbobis 
fonze gaxSirebuli gvalvebis Sedegad  aRiniSneba bunebrivi landSa-
ftebis transformaciis procesi [9-10], saqarTvelos samxreT-aRmosa-
vleTSi TiTqmis 3 000kv.km farTobis teritoria, romelic moqceulia 
naxevarudabnos zonaSi ganuwyvetliv ziandeba gvalvebisa da qarismieri 

eroziisagan, ganicdis degradacia-gaudabnoebas. gaudabnoebis procesi 
kargad aris gamoxatuli qiziyis, gare kaxeTis da qvemo qarTlis rig 
regionebSi. dedofliswyaros raionSi gaudabnoebis zemoqmedebis qveS 
moqceulia 120 aTasamde ha miwa, Sesabamisad siRnaRisa da sagarejos 
raionebSi – TiToeulSi 47 aTasi ha miwis farTobebi. degradirebuli 
niadagebis erT-erTi gamoxatulebaa damlaSebuli niadagebi, romelic 
Cveni kvlevis obieqtia da gavrcelebulia alaznis velze (marjvena 
napiri-velis samxreT-aRmosavleTi nawili) romlis saerTo farTobis 40%-
ze meti saSualo da Zlier damlaSebul niadagebs ukavia. 

siRnaRis raioni Raribia wylis resursebiTa da atmosferuli nale-
qebiT. zafxulis TveebSi haeris temperatura aq aRwevs 35-40ºC, rac xangrZ-
liv unaleqo periodebTan erTad xSirad iwvevs gvalvebs. yovelive es 
aqtualuria globaluri daTbobis pirobebSi, rodesac mosalodnelia 
gvalviani regionis arialis gadideba, aorTqlebis xarjze tenis defici-
tis gazrda, aorTqlebis intensivobis zrdasTn erTad niadagis damlaSe-
bis procesebis gaZliereba, niadagis organuli masis swrafi mineraliza-
cia da gamofitva, saxnavi farTobebis Semcireba, rac dakavSirebulia sa-
soflo-sameurneo kulturebis mosavlianobis Semcirebasa da danakargeb-
Tan. yovelive es ganapirobebs am regionSi soflis meurneobis mowyvla-
dobis maRal xarisxs klimatis amJamad mimdinare cvlilebis mimarT da 
aqtualurs xdis saadaptacio RonisZiebaTa SemuSavebas da maT ganxorcie-
lebas. moyvanili monacemebi naTlad metyveleben, rom klimatis Tanamed-
rove cvlilebis pirobebSi aucilebelia mzardi yuradReba daeTmos nia-
dagebis, gansakuTrebiT sasoflo-sameurneo savargulebis degradaciis 
kompleqsur kvlevas. amis Sedegad mosalodnelia Seiqmnas efeqturi meTo-
dologia damlaSebuli niadagebis degradaciis prevenciisaTvis da/an Se-
rbilebisaTvis, raTa saTanado pirobebi Seiqmnas miwis degradaciis Sem-
cirebisaTvis, niadagis nayofierebis amaRlebisaTvis, mosaxleobis socia-
lur-ekonomikuri mdgomareobis gaumjobesebisaTvis da siRaribis daZle-
visaTvis.        
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sur. 2.1 degradirebuli niadagebis ruka 
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damlaSebuli niadagebis warmoqmna dakavSirebulia gruntis wyle-
bsa da qanebSi im marilebis arsebobasTan, romlebic niadagSi marilebis 
akumulacias iwveven. xsnadi marilebis Semcveli qanebis gamofitvis 
Sedegad didi raodenobiT warmoiqmneba advilad xsnadi marilebi, 
romelTa nawili mdinareebs okeaneebSi Caaqvs, nawili ki xmeleTze rCeba. 
yovelwliurad okeaneebSi mdinareebs CaaqvT daaxloebiT 2735 t, xolo 
xmeleTze rCeba daaxloebiT 1 miliard tonamde marili [3].  

gamofitviT warmoqmnili marilebis fizikur da qimiur Tvisebebzea 
damokidebuli am marilTa gadaadgilebisa da xmeleTis sxvadasxva nawi-
lze akumulaciis xasiaTi. akad.polinovi [11] gamofitvis produqtebis Sem-
adgenel elementebs am mxriv, Semdeg jgufebad yofs:  
qlori da gogirdi – energiulad ixsneba da gaitaneba; 
kalciumi, natriumi, magniumi da kaliumi – ixsneba da advilad gaitaneba; 
silikatebi, siliciummJava, fosfori, marganeci – moZravi elementebia; 
rkina, alumini da titani – sustad moZravi elementebia; 
kvarci – praqtikulad uxsnadi nivTierebaa. 

niadagis damlaSebas iwvevs pirveli da meore jgufis elementebisa-
gan warmoqmnili marilebi. amrigad, niadagis damlaSeba damokidebulia 
elementTa moZraobis xarisxze.   

cxril 2.1-Si naCvenebia zogierTi mineralis xsnadobis monacemebi 
[12]. bunebrivi marilebis xsnadoba pirdapir damokidebulebaSia tempera-
turasTan (cxr.2.2). 

marilTa transportirebis ZiriTad saSualebas dedamiwaze warmoad-
gens gamdinare wyali. amitom sxvadasxva landSaftis zonaSi marilTa 
gatana-dagrovebis procesis siswrafe gamdinare wylis reJimzea 
damokidebuli. 

teniani klimatis pirobebSi xsnadi marilebis didi nawili wyals 
zRvebSi Caaqvs. mSral, mcirenaleqian raionebSi ki gamdinare wylis didi 
nawili zRvebamde ver aRwevs, gzaSi orTqldeba, aorTqleba wylis 
raodenobas amcirebs da koncentracias, piriqiT, adidebs. amis gamo 
marilebi gzadagza, maTi xsnadobis unaris Sesabamisad, ileqeba. 

rogorc nax. 2.1-dan Cans, yvelaze adre gamoileqeba kalciumisa da 
magniumis karbonatebi, xolo yvelaze gvian-qloridebi da nitratebi. ami-
tom niadagebi marilTa Sedgenilobisa da raodenobis mxriv, erTmaneT-
isgan gansxvavebul raionebs qmnian [11]. 

 
CaCO3 

 
    CaSO4 

 
 Na2SO4 
 

 
MgSO4 

 
NaCL 

 
MgCL2 

 
NaNO3 

 
nax. 2.1. marilTa gamoleqvis siswrafe 
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 advilad xsnadi marilebi didi raodenobiT SeiZleba warmoiqmnas 
vulkanebis amofrqvevis dros; amofrqvevis Sedegad gamoyofili gazebi da 
orTqli Seicavs didi raodenobiT gogirdsa da qlors, romlebic qlo-
ridebad da sulfatebad gardaiqmneba. 
 niadagis zedapirze marilebis dagrovebaSi didi mniSvneloba eniWe-
ba mcenareul safars. mSrali klimatis pirobebSi mcenareuli organuli 
narCenebis aerobuli daSlis dros didi raodenobiT SeiZleba dagrovdes 
advilad xsnadi marilebi. 
 mlaSe tbebis gavrcelebis raionebSi tbebidan xmeleTze marilebis 
gadatanaSi mTavar rols asrulebs qari, romelsac marilSemcveli wylis 
wveTebi tbidan xmeleTze gadaaqvs. aseTi gziT yovelwliurad xmeleTze 
SeiZleba gadatanil iqnas 2-20t advilad xsnadi marili [7]. 
 
 

 
 

cxrili 2.1. ufro metad gavrcelebuli marilebisa da mineralebis 
xsnadoba qimiurad sufTa wyalSi 180C temperaturaze 

 
mineralebi xsnadoba, g/l 

kalciti,  0.06 
TabaSiri, CaSO4

. 2H2O 2.00 

natriumis sulfati, (Na2SO4 – uwylo) 168.3 

bunebrivi soda, (Na2CO3 – uwylo) 193.9 

sufris marili, NaCL 328.6 

kaliumis qloridi,  KCL 329.5 

magniumis qloridi,  Mg CL2 558.1 

kalciumis qloridi, CaCL2 740.0 
 
 
 
 
cxrili 2.2. zogierTi bunebrivi marilis xsnadoba g-Si (100 g wyalSi) [13]. 
 

tempera
tura, 0C 

NaCL Na2SO4 Na2CO3 NaHCO3 CaCL2 Mg CL2 CaSO4 MgSO4 

0 34.22 4.8 7.1 6.88 49.6 52.8 0.190 26.9 
5 35.63 7.2 9.5 7.52 54.0 - - 29.3 
10 35.76 9.0 12.6 8.00 60.0 53.5 0.205 31.5 
15 - 13.5 16.5 8.84 66.0 - - 33.8 
20 - 16.0 21.4 9.65 74.0 54.5 - 36.2 
25 36.13 23.0 28.0 10.34 82.0 55.3 0.210 38.5 
30 36.30 30.0 38.1 11.14 93.0 56.5 0.212 40.9 

 
 
 
 
niadagSi marilebis dagrovebis erT-erT wyaros warmoadgens zedap-

irTan axlos mdebare mineralizebuli gruntis wyali. aorTqlebisas es 
wyali niadagis zedapirze da mis mimdebare fenebSi tovebs xsnadi maril-
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ebis did raodenobas. aseTi gziT niadagSi 2 m fenaSi erTi wlis ganmav-
lobaSi erT ha-ze SeiZleba dagrovdes 500-1000 t marili [3].  

mSral raionebSi mlaSe gruntis wyali kapilarulad maRla amodis, 
gansakuTrebiT zafxulis periodSi aorTqlebisa da transpiraciis pro-
cesebis xangZlivi moqmedebis Sedegad niadagSi TandaTan sul ufro meti 
raodenobiT grovdeba advilad xsnadi marilebi; uaresdeba niadagis fiz-
ikur-qimiuri Tvisebebi da TiTqmis SeuZlebeli xdeba sasoflo-sameurneo 
kulturebis zrda-ganviTareba [1,5]. damlaSebis procesisaTvis didi mniS-
vneloba aqvs gruntis wylis dgomis dones. rac ufro maRla dgas minera-
lizebuli gruntis wyali, miT ufro intensiurad mimdinareobs misi kapi-
larulad amoweva da niadagis damlaSeba. 

niadagis damlaSeba SeiZleba gamowveul iyos agreTve ferdobebidan 
Camonadeni mlaSe wylebiT. 

niadagSi marilebis dagrovebisa da gadatanis intensiuroba damoki-
debulia klimatze, atmosferuli naleqebisa da aorTqlebuli wylis ra-
odenobaze, agreTve niadagis filtraciul Tvisebebze, niadagwarmomqmnel 
qansa da marilebis xsnadobaze. 

CarecxviTi wylis reJimis pirobebSi teniani klimatis zonaSi, sa-
dac gabatonebulia wylis daRmavali nakadi, xsnadi marilebi 
Cairecxeba.xolo mSral klimatur zonaSi, sadac aorTqlebadoba 
aRemateba mosuli atmosferuli naleqebis raodenobas, Seqmnilia 
marilebis dagrovebis pirobebi niadagwarmomqmnel qansa da gruntis 
wylebSi. swored aseT zonebSia ZiriTadad gavrcelebuli damlaSebuli 
niadagebi.  

damlaSebuli iseTi niadagebia, romlebic Tavis profilSi advilad 
xsnad marilebs Seicaven sasoflo-sameurneo mcenareebisaTvis toqsikuri 
raodenobiT. maT ganekuTvneba mlaSobebi da bicobebi. 

mlaSobebs axasiaTebs damlaSeba zedapiridan mTel siRrmeze. praq-
tikulad daumlaSebel niadagebad iTvleba iseTi niadagebi, romlebSic 
marilebis Semcvelioba 0,2-0,3 %-s ar aRemateba, xolo mlaSobebSi maril-
ebis Semcveloba zedapirTan SeiZleba Seadgendes 0,5-0,7%-dan 2-3 da met 
procentamde [7]. 

hidrologiuri pirobebis mixedviT mlaSobebs yofen hidromorful 
da avtomorful niadagebad. 

hidromorfuli mlaSobebi viTardeba ZiriTadad mineralizebuli 
gruntis wylis axlos 1-3 m siRrmeze, agreTve mlaSe, amomSrali tbebis 
adgilze. niadagis profilSi gabatonebulia mineralizebuli wylis aRma-
vali nakadi (Cvens respublikaSi aseTi saxis niadagebi gvxvdeba alaznis 
velze, lakbeze, CaTmis depresiebSi). 

avtomorfuli mlaSobebi viTrdeba damlaSebul niadagwarmomqmnel 
qanebze, sadac gruntis wylebi 10 m-ze ufro Rrmad mdebareobs. 

marilebis Sedgenilobis mixedviT ganasxvaveben: qloriduls, sul-
faturs, sodians da sxva (anionebis mixedviT); natriumians, magniumians da 
kalciumians (kaTionebis mixedviT) – mlaSobebs. 

qimiuri Sedgeniloba garkveul gavlenas axdens damlaSebuli nia-
dagebis morfologiaze. amis mixedviT ganasxvaveben qerqians, afuebuls, 
svels da Sav mlaSobebs. 

mlaSobebs, sadac Warbad moipoveba natriumis qloridebi, zedapir-
ze Cndeba qerqi; kalciumisa da magniumis qloridebi svel mlaSobebs wa-
rmoqmnian, radganac isini higroskopiuli TvisebebiT xasiaTdebian. Tu ma-
rilebis SedgenilobaSi Warbobs gogirdmJava natriumi mlaSobebis zeda-
piri afuebulia.rodesac mlaSobebSi soda didi raodenobiT moipoveba, 
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igi xels uwyobs humusis nivTierebaTa xsnadobas da niadagis profili 
muq (Sav) Seferilobas iRebs [2].  

mlaSobebis garda bunebaSi farTod aris gavrcelebuli ama Tu im 
xarisxiT damlaSebuli niadagebi. damlaSebis xarisxs safuZvlad udevs 
wylis gamonawurSi marilebis saerTo Semcveloba (mSrali naSTis saxiT) 
da misi Tvisobrivi Sedgeniloba. 

damlaSebuli da bicobi niadagebi bunebaSi urTierTkavSirSi imyo-
febian da kompleqsuri gavrcelebiT xasiaTdebian. amis miuxedavad, bico-
bi niadagebi fizikur-qimiuri, biologiuri da sxva TvisebebiT arsebiTad 
gansxvavdebian mlaSobi niadagebisagan. maT axasiaTebT SedarebiT naklebi 
damlaSeba (20-25 xSirad 50 sm siRrmeze), Warbi tutianoba, Zalze uaryo-
fiTad gamoxatuli fizikuri da wyalmarTvi TvisebebiT. Warbi tutianoba 
umTavresad gamowveulia STanTqmuli natriumis kaTioniT, romelic didi 
raodenobiTaa adsorbirebuli niadagis koloidur nawilSi, anu mSTan-
Tqav kompleqsSi.xSirad STanTqmuli natriumis mcire raodenobac ki iw-
vevs niadagis fizikuri Tvisebebis im zomamde gauaresebas, rom masze ku-
lturuli mcenareebis zrda-ganviTareba Seferxebulia. bicob niadagebSi 
mimdinare fizikur-qimiuri reaqciebis Sedegad STanTqmul natriums 
gadayavs niadagis masa daqucmacebul anu heptizirebul mdgomareobaSi da 
qmnis mas wyal da haergaumtarad [7]. 

morfologiurad bicobiani fenis zeda horizontis mixedviT gamoi-
yofa qerqiani bicobi (zeda horizontis 5 sm siRrmeze), goxiani bicobi (5-
10 sm siRrmeze), saSualo bicobi (10-18 sm siRrmeze) da Rrma bicobi (bic-
obiani fenis 18 sm siRrmis qvemoT arsebobiT) [14,15]. 

hidrologiuri reJimis mixedviT arCeven mdelos, mdelo-velis da 
velis bicobian niadagebs. 

mdelos bicobiani niadagebi warmoiqmneba da viTardeba damlaSebu-
li gruntis wylebis zegavleniT, romlebic 3 m-mde siRrmeze mdebareobs. 
aseTi niadagebi gavrcelebulia aRmosavleT saqarTveloSi alaznis vake-
ze. mdelo-velis bicobian niadagebSi gruntis wylis done 3-6 m siRrmeze 
mdebareobs, xolo velis bicobian niadagebSi 6-7 m-ze ufro Rrmad da 
gawyvetili aqvs niadagTan kavSiri. aseTi niadagebi gavrcelebulia qvemo 
qarTlis – soRanluRis, gardabnis da marneulis vakeze.  

bicobian niadagebs damlaSebis siRrmis mixedviT arCeven mla-
Sobians, sadac damlaSeba 25-30 sm siRrmidan xdeba, saSualod mlaSobians 
– damlaSeba 30-80 sm siRrmidan, siRrmiT mlaSobians – damlaSeba 80-150 sm 
da siRrmiT damlaSebuls 150 sm-ze qvemoT [16]. 

saqarTvelos damlaSebuli da bicobiani niadagebi gamokvleulia 
mravali  mecnieris (m.sabaSvili, a.voznesenski, n.dimo, g.talaxaZe, i.anja-
fariZe, v.CxikviSvili, i.gogoberiZe, g.CikvaiZe da sxv.) mier [1,7,15-24].  
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3.  aRmosavleT saqarTvelos damlaSebuli da bicobiani niadagebis 
gavrcelebis zonis bunebrivi pirobebis mokle daxasiaTeba 

 
3.1 bunebrivi pirobebi 
 

alaznis vake mdebareobs saqarTvelos ukidures aRmosavleT 
nawilSi. CrdiloeTidan esazRvreba kaxeTis kavkasioni, samxreT-
aRmosavleTidan gomboris qedi da misi gagrZeleba Siraqis zegani, xolo 
samxreT-aRmosavleTidan azerbaijanis teritoria. 

alaznis veli /vake/ aRmosavleT saqarTvelos dablob zonaSi 
Sedis, romelic zRvis donidan 200-470 m simaRleze mdebareobs. vake 
daxrilia samxreT-aRmosavleTisaken. mas mTel sigrZeze kveTs mdinare 
alazani. 

md. alazani aRniSnuli vakis Zirze miedineba, hyofs mas or nawilad 
da warmoqmnis marjvena da marcxena sanapiros.  mcenareuli da niadaguri 
safari alaznis vakis marjvena da marcxena sanapiroze sakmaod 
gansxvavebulia.esaixsneba marcxena mxaris ufro uxvi datenianebiT haeris 
im masebis mier, romlebic kavkasions ejaxebian da iZulebuli xdebian 
maRla avidnen. marjvena nawili ufro mSralia, rac Zlierdeba samxreT-
aRmosavleTiT, sadac vakes samxreT-dasavleTidan mxolod ivris zeganis 
dabali kide da gomboris qedis dadablebuli bolo sazRvravs.  

damlaSebuli da bicobiani niadagebis yvelaze didi masivebi 
gvxvdeba alaznis velze (marjvena mxare, velis samxreT-aRmosavleT nawi-
lze), gare kaxeTSi, gansakuTrebiT samxreT-aRmosavleT nawilSi (tariba-
na, CaTma), eldaris velze. am niadagebs met-naklebi gavrceleba aqvs Sua 
da qvemo qarTlis depresiaSic [20]. 

saqarTvelos damlaSebul da bicobian niadagebis gavrcelebis sar-
tyels bunebrivi pirobebis mxriv Semdegi maCveneblebi axasiaTebs: 

 
 
3.2. reliefi 
 

saqarTvelos damlaSebul da bicobian niadagebs vxvdebiT mTaTaSoris 
depresiebze (mag., alaznis veli), aluviur vakeebze (soRanluRi, gar-
dabani da sxva) da daxSuli tbebisa da natbeurebis elementebze. Cveni 
respublikis damlaSebuli niadagebis sartyeli, ganviTarebis Tanamedro-
ve safexurze, eroziis bazisis dabla daSvebisa da masTan dakavSirebiT 
destruqcia-danawevrebis stadiazea. 

es garemoeba Tavis mxriv xels uwyobs damlaSebas akumulaciis zonaSi, 
xolo gamomlaSebis movlenebs denudaciis sartyelSi. reliefis ganvi-
Tarebis Sesabamisad akumulaciur zonaSi gruntis wylis dgomis done ma-
Ralia, SemaRlebebidan gruntis wylis mZlavri Sedinebisa da SedarebiT 
susti gamodinebis gamo, xolo danawevreba destruqciul zonaSi gruntis 
wylis Zlieri gadinebis gamo dabali. es garemoeba arsebiT gavlenas 
axdens am ori geomorfologiuri zonis niadagis tenis reJimze da nia-
dagwarmoqmnis xasiaTze. kerZod, mlaSe gruntis wylis kritikul doneze 
maRla dgoma, akumulaciis sartyelSi, progresul an periodul damlaSe-
bas iwvevs, xolo kritikul doneze dabla dgoma – ganmlaSeba-bicobiano-
bisa da gastepebis procesebs denudaciis zonaSi. 

 



13 

 

3.3. qanebi 
 
damlaSebuli niadagebis sartyeli agebulia, erTis mxriv, meoTxeu-

lis, xolo meore mxriv, zemo pliocenis naleqi qanebiT. alaznisa da el-
daris velis davakebis niadagwarmomqmnel qanebs aluviuri da proluvi-
ur-deluviuri danaleqebi warmoadgens.  

 
3.4. klimati 
 
v.kovdas mixedviT mlaSe niadagebis gavrcelebis raionebs Semdegi 

klimaturi maCveneblebi axasiaTebs (cxr.3.1). 
damlaSebuli da bicobiani niadagebis gavrcelebis mTavari raione-

bis (alaznis veli) hava gamoirCeva didi kontinenturobiT – maRali 
saSualo wliuri temperaturiT (12,5-140C) da dabali saSualo wliuri 
naleqebiT (350-500 mm). tenis balansi uaryofiTia – yovelTvis erTze 
naklebi. 

haeris SefardebiTi tenianoba dabalia, gansakuTrebiT tenis Tviuri 
balansis maqsimaluri deficitia ivlis-agvistos periodSi [25]. 

am niadagebis hidrologiuri maCveneblebi saerTo klimaturi pirob-
ebis garda, damokidebulia gruntis wylis dgomis siRrmeze da geomor-
fologiur pirobebze. damlaSebuli niadagebis mikro da mezo ubnebi amis 
gamo araerTtipiuri tenis reJimiT xasiaTdeba. 
 

 

cxrili 3.1 damlaSebuli niadagebis gavrcelebis zonis mTavari 
klimaturi maCveneblebi [11] 

 

zona 
damlaSebuli 
niadagebis 
gavrceleba 

saSualo tempe-
ratura, C0 uyinvo 

dReTa 
ricxvi 

naleqe
bi we-
liwad
Si, mm 

zafxulSi 
haeris 
(dRisiT) 
Sefardebi
Ti tenia-
noba, % 

aorTqleba 
wlis gan-
mavlobaSi,  
     mm wliuri ivlisi 

udabno-
stepi 

didi, qviSia-
ni udabnos 
garda 

15-18 26-30 200-240 80-200 20 2000-2500 

mSrali 
stepi 

damlaSebuli 
niadagebis 
farTobi Wa-
rbobs daum-
laSebels 

10-12 24-26 180-200 200-300 20-30 1000-1500 

mdelo-
stepi 

daumlaSebe-
li niadagebi 
bevrad aRema-
teba damlaS-
ebuls 

5-10 20-25 150-180 300-450 35-45 800-1000 

tye-
stepi 

damlaSebul 
niadagebs 
mcire gavr-
celeba aqvT 

3-5 20-22 120-150 350-500 40-45 500-800 
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3.5. mcenareuloba 
 
damlaSebuli da bicobiani niadagebis mcenareTa Sedgeniloba ic-

vleba niadagis damlaSebis tipis da, agreTve bicobianobis gamoxatule-
bis mixedviT. 

Aalazinis velis damlaSebul naiadagebze farTod aris 
gavrcelebuli veZianebi. Ggare kaxeTis zegnis zoli ukavia  avSnianebs, 
mTiswineTis daxrili ferdobebi – cocxs, avSnian-yarRanian  da uro-
avSnian formaciebs. mlaSe wyaroebis zolSi xurxumoiani balaxeulobaa, 
xolo primitiul damlaSebul niadagebze– qserofitebisa da 
halofitebis warmomadgenlebi [26]. 

 

 
3.6. gruntiswylebi 
 
Alaznis vakis mdelos mlaSobi-bicobini niadagebis genezisi 

mWidrodaa dakavSirebuli mineralizebul gruntis wylebTan da mikro da 
mezo reliefis Sesabamis formebTan. vakis terasispira nawili TiTqmis 
uwretia. Aaq gruntis wylebi amodian niadagis profilis zeda 
horizontamde da amitom aq gvxvdeba daWaobebuli da zogan damlaSebuli 
niadagebi. Aaseve uwretia vakis TiTqmis mTeli centraluri nawilic,  . is 
Sedgeba mZime Tixnarebisa da Tixebisagan. Ggruntis wylebi aq saSualod 
an Zlier damlaSebulia, kritikul zRvarze maRla dganan da mudmiv 
kontaqtSi arian niadagis fenebTan. Amis gamo alaznis vakeze farTodaa 
gavrcelebuli mdelos mlaSobian-bicobiani niadagebi. 

Ggruntis wylis mineralizacia Seadgens saSualod 35-50gr/l-ze, 
xolo zafxulSi–75-85g/l aRwevs. Qqimiuri SedgenilobiT gruntis wylebi 
qloridul-sulfatur-natriumiani  da sulfatur-qloriduli, magnium-
natriumiania.  

gruntis wylebis dgomis siRrme 1.5-5 metria.  

 
 
3.7. niadaguri safari da misi qimiuri Sedgeniloba 
 
alaznis vake xasiaTdeba bunebrivi pirobebis mkveTri gansxvavebu-

lobiT, ris gamoc niadaguri safaric mkveTrad gansxvavebulia, alaznis 
vakis niadaguri tipebis ganawileba srul SesabamisobaSia adgilis 
vertikalur zonalobasTan. 

aRmosavleT saqarTvelos Crdilo-aRmosavleT nawilSi niadagis 
zonaluri tipebia: ruxi-yavisferi, Savmiwisebri da Savmiwebi. md.alaznis 
marjvena sanapiros SemaRlebul adgilebSi gavrcelebulia yavisferi 
niadagebi, romlebic dabal sartyelSi gadadian mdelos-yavisfer niada-
gebSi. am niadagis calkeul adgilebSi laqebis saxiT aris Savmiwisebri, 
mdelos dawiduli niadagebi. 

hidrologiis, reliefis da dedaqanebis specifiur pirobebSi 
zonalur niadagebs Soris yalibdeba maTi bicobiani da damlaSebuli 
saxesxvaobebi. 

niadag-klimaturi pirobebis garda am niadagebis genezisi 
dakavSirebulia dedaqanebSi adviladxsnadi marilebis SemcvelobasTan 
da niadag gruntis wylebTan kavSiriT. 
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damlaSebuli da bicobiani niadagebi ZiriTadad Savmiwa da ruxi ya-
visferi niadagebis zonaSia gavrcelebuli metnaklebi sididis “laqebis” 
saxiT. 

a.rozanovma, romelmac safuZvlianad Seiswavla da daasabuTa kli-
maturi pirobebis maCveneblebisa da qimiuri analizebis Sedarebis gziT 
mSrali stepis – wabla niadagebisa da subtropikuli stepebis – rux ya-
visfer niadagebs Soris msgavseba da gansxvaveba, ruxi yavisferi niada-
gebi gamoyo calke genezisur tipad. amJamad, gardabnis vakis zonalur ni-
adagebad rux yavisfer niadagebs gamoyofen g.talaxaZe [27] da i.anjafa-
riZe [21]. 

analizuri monacemebi gviCveneben, rom damlaSebuli niadagebi sxva 
niadagebisagan gansxvavebiT, Seicaven Warbi raodenobiT xsnad marilebs, 
romelTa didi raodenoba axasiaTebs zeda fenebs, qveviT ki es raodenoba 
TandaTanobiT mcirdeba (cxr.3.2). 

 
 
cxrili 3.2. damlaSebuli niadagebis wyliT gamonawuris  
Sedgeniloba %-obiT [11] 

 
siRrme, 

sm 
mSrali 
naSTi, g 

gamowvis 
naSTi, g CaO MgO CL- SO4

2- 

0 – 3 14.244  13.536 0.316 0.339 2.171 5.635 
3 _ 8 5.116 4.820 0.274 0.102 0.795 2.002 
15 – 20 2.728 2.512 0.290 0.064 0.375 1.093 
45 – 55 2.696 2.520 0.292 0.090 0.362 1.175 
60 – 70 2.214 2.038 0.294 0.066 0.162 1.047 
75 – 80 1.320 1.212 0.328 0.018 0.056 0.643 

 
 
 qimiuri Sedgenilobis mixedviT damlaSebuli niadagebi iyofa: 
qloridul (Sedis qloriani marilebi, ZiriTadad NaCL), sulfatur 
(Sedis gogirdmJavas marilebi, ZiriTadad Na2SO4) da karbonatul 
(Warbobs karbonatebi, ZiriTadad Na2CO3) niadagebad. maT axasiaTebT 
mcenareebis mimarT sxvadasxva toqsikuri moqmedeba, amitom maTi qimiuri 
Sedgenilobis sworad dadgenas didi mniSneloba aqvs.  
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4. kvlevis meTodika 

 
SromaSi ZiriTadad gamoyenebulia saqarTvelos mecnierebaTa akade-

miis hidrometeorologiis samecniero-kvleviTi institutis melioraciu-
li hidrologiis ganyofilebis mier Catarebuli savele-saeqspedicio sa-
muSaos Sedegebi alaznis velze, Zveli anagis mudmiv momqmed sacdel-eqs-
perimentalur bazaze, agreTve saqarTvelos hidrometeorologiuri samsa-
xuris wyalbalansur sadgur “alaznis” dakvirvebis ubnebze miRebuli mo-
nacemebi. 
 SromaSi gamoyenebulia agreTve Cvens mier Catarebuli  kvlevis 
Sedegebi: niadagisa da wylis nimuSebi aRebul iqna siRnaRis raionis sof. 
Zveli anagis eqsperimentuli bazis da q.wnoris yofili mecxoveleobis 
kompleqsis teritoriebze ama wlis maisisa da seqtemberis TveebSi.sof. 
Zv. anagaSi SerCeul iqna drenaJiani sarwyavi nakveTebi: 1-simindi, 2-venaxi 
da 3-balaxi; udrenaJo urwyavi nakveTi 4-simindi. SeirCa nakveTi  
klinoptiloliTis gamosacdelad urwyavi pirobebisaTvis (nakveTi 4). 1,2 
da 3 nakveTebi mdebareoben qv. alaznis sarwyavi arxis marcxena 
sanapiroze, eqspediciuri bazis teritoriidan daaxloebiT Sesabamisad 
300, 500 da 1500m-Si, xolo nakveTi 4 – sarwyavi arxis marjvena sanapiroze 
bazis teritoriidan 200m-Si.aseve q.wnorSi SeirCa drenaJiani (nakveTi 5) 
da udrenaJo (nakveTi 6), romlebic q.wnoridan dacilebulia 8km-iT (ix. 
sur. 4.1). 
Zv. anagis teritoriaze SerCeul nakveTebs (1,2da3) drenaJi gakeTebuli 
aqvT zedapirulad, xolo q.wnoris yofili mecxoveleobis kompleqsis 
teritoriaze drenaJian nakveTze drenaJebi – Tixis milebi Cawyobilia 3m 
siRrmeSi, xolo drenaJebs Soris manZili Seadgens 50, 100 da 150m-s. Cven 
avirCieT teritoria, sadac drenaJebs Soris manZili Seadgens 150m, 
udrenaJo nakveTi drenaJiani nakveTidan dacilebulia 100m-iT, es proeqti 
ganxorcielda 1985-1990-ian wlebSi “saqwyalproeqtis” mier. 
     maisis TveSi sakvlevi obieqtebis niadagis saanalizo nimuSebis aR-
eba moxda 0-20, 20-40, 40-60, 60-80, 80-100sm siRrmeze; seqtembris TveSi orive 
sacdeli obieqtis drenaJian da udrenaJo nakveTebze gakeTda niadagis 
Wrilebi, sul 4 Wrili 2m siRrmemde.  
     Zv.anagisa da q.wnoris yofili mecxoveleobis kompleqsis teritori-
aze SerCeul iqna gruntis wylis geologiuri Webi (sul 4 wertili), 
aseve SeirCa qv.alaznis sarwyavi arxisa da koleqtorul-drenaJuli wyle-
bis aRebis wertilebi(ix. sur.4.1), romlebSic adgilze mobiluri 
ionometris saSualebiT ganisazRvra Semdegi fiziko-qimiuri maCveneblebi: 
pH,temperatura da mineralizacia. sakvlevi obieqtebis SerCevis dros 
yuradReba gamaxvilda im faqtze, rom mwyobridan gamosulia melioraci-
uli sistema, kerZod, avariul mdgomareobaSia an aRar arsebobs kole-
qtorul-drenaJuli qseli. SemorCenilia ramdenime gruntis wylis Wa. 
gruntis wylis saTvalTvalo WebSi gruntis wyali dgas 2-2.2 m-ze. 
    …aRebuli niadagis nimuSebi Camotanil iqna laboratoriaSi, sadac 
nimuSebi gaiSala gasaSrobad; Semdeg isini gaiwminda sxvadasxva CanarTe-
bisagan (mcenareTa fesvebi, kenWebi); daifqva faifuris rodinSi; gaicra 
1mm diametris sacerSi da aiwona wyliT gamonawuris mosamzadeblad., 
romelSic ganisazRvra Semdegi parametrebi:pH, Na+, K+, Ca++, Mg++, CL-, HCO3

-, 

CO3
--, SO4

--, saerTo mineralizacia; xolo seqtembris TveSi orive sacdeli 
obieqtis nakveTebidan aRebuli niadagis WrilebSi ganisazRvra ZiriTadi 
ionebi, niadagis tenianoba, niadagis meqanikuri 
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sur. 4.1. qvemoalaznis sarwyavi sistemis sqematuri ruka
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Sedgeniloba, STanTqmuli fuZeebi, Hhumusi da sakvebi elementebis 
SesaTvisebeli formebi (N, P, K). 
     SerCeul nakveTze 4 udrenaJo urwyav pirobebSi simindis kulturis 
qveS SevitaneT adgilobrivi ceoliTi-TeZamis klinoptiloliTi [28,29] 
 2-4 mm diametris zomis granulebi 10t/ha-ze gaangariSebiT. 
klinoptiloliTi SevitaneT niadagSi rogorc tenis maregulirebeli 
saSualeba. kvartalSi erTxel xdeba niadagis nimuSebis aReba 0-20, 20-40 
da 40-60sm siRrmeze niadagis tenianobis gansazRvrisaTvis liTonis 
tigelebSi sacdel da sakontrolo nakveTebidan. laboratoriaSi 105ºC 
gamoSrobis Semdeg niadagis nimuSebi miiyvaneba mudmiv wonamde. tenianoba 
iangariSeba woniTi meTodiT. 
     zemoT CamoTvlili samuSaoebis Sesasruleblad gamoyenebuli iqna 
licenzirebuli saerTaSoriso ISO standartebi QA/QC xarisxis 
Sefaseba/xarisxis kontroli[30] rac gulisxmobs Semdegs: 

• sakvlev regionSi niadagis saanalizo nimuSebis aRebas, 
wertilebis inventarizacias, romelic ganxorcieldeba ISO 10381-1 

da-10381-2–is mixedviT; 

• niadagis Wrilis gakeTeba da aRwera ISO 11259; 

• niadagis nimuSebis winaswar damuSavebas da Sesabamisad mis 
momzadebas (gaSroba, dafxviereba, gacra da sxv.) qimiuri 
analizisaTvis  ISO-11464, ISO-565; 

• saanalizo sinjebis aRebisa da transportirebis (miwisqveSa 
wylebi, koleqtorul-drenaJuli wylebi, niadagi) ganxorcielebas 
ISO-5667-4:1987 standartebis Sesabamisad; 

• savele e.w. pirveli dRis analizis fizikur-qimiuri maCveneblebis 
(pH, temperatura, marilianoba) gansazRvras mobiluri 
ionometriT; 

• saanalizo sinjebis laboratoriul gansazRvras: qimiuri (pH,  

kaTionebi, anionebi, biogenuri elementebi, STanTqmuli fuZeebi 
(mimocvliTi kaTionebi), romlebic Catardeba Sesabamisi 
ISOstandartebis gamoyenebiT (ISO 10390; ISO 10693; ISO 11260; ISO 

14255; ISO 11263 da sxva). 

• niadagis sinjebis granulometruli analizis da niadagis tenis 
gansazRvris  ISO-11277, ISO-11465 Catarebas; 

• niadagis nimuSebSi humusis kalorimetruli meTodiT gansazRvras. 
damuSavebul iqna zogierTi xsnadi nivTierebis niadagis Rrma 

fenebSi gadatanis maTematikuri modelireba [31-33]. 
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5. damlaSebuli da bicobiani niadagebis melioracia 
 

saqarTvelos sxva regionebs Soris kaxeTi pirvel adgilzea saxnavi 
farTobebis mixedviT ix. sur. 5.1 da nax.5.1, 5.2, 5.3. kaxeTis regionis saso-
flo-sameurneo savargulebi Seadgens 605 683ha-s, xolo damlaSebuli 
niadagebis farTobi – 133 000ha-s, rac Seadgens savargulebis farTobis 
22%-s (ix. nax. 5.3) 

raionebis mixedviT maTi gadanawileba aseTia: siRnaRis raionis saso-
flo-sameurneo savargulebia 103161ha, damlaSebuli niadagebis farTobi 
Seadgens 54000ha-s, rac Sesabamisi savargulebis 52,3%; dedofliswyaros 
raionSi sasoflo-sameurneo savargulebis farTobi 141754ha, damlaSebuli 
niadagebis farTobi Seadgens 48000ha, rac savargulebis 33,8%; sagarejos 
raionSi sasoflo-sameurneo savargulebis farTobi 141754ha, damlaSebuli 
niadagebis farTobi Seadgens 23000ha, rac savargulebis 16,2%; gurjaanisa 
da lagodexis raionebis sasoflo-sameurneo savargulebia Sesabamisad 
49774ha da 20392ha, damlaSebuli niadagebia oriveSi 8000ha, rac savar-
gulebis 11.4%-s Seadgens (ix. nax. 5.3). 
 saqarTveloSi damlaSebuli niadagebis saerTo farTobi 205 aTas 
heqtarze metia (gardabnis raionSi-40000ha, marneulis raionSi 33000ha), 
aqedan 84 aTas ha-mde aTvisebulia, Tumca isini dabalproduqtiulobiT 
xasiaTdebian.  

cxrilebSi 5.1, 5.2 da 5.3 mocemulia damlaSebuli da bicobiani 
niadagebis farTobebi savargulebis mixedviT [16]. 

amrigad, aRmosavleT saqarTvelos 9 raionSi gavrcelebuli 157 000 
ha bicobiani niadagebidan 64 000 ha-mde saxnavi miwebia, romelTagan naxe-
varze meti bicobi, Zlier da saSualod bicobiani niadagebia, xolo Seda-
rebiT naklebi farTobi ukavia sust bicobian niadagebs. 

damlaSebuli da bicobiani niadagebis gaumjobesebisaTvis warmate-
biT gamoiyeneba irigaciuli, agroteqnikuri, qimiuri, biologiuri da sxva 
saxis RonisZiebebi. am RonisZiebebis SerCeva da gamoyeneba xdeba damlaSe-
buli da bicobiani niadagebis qimiuri Sedgenilobisa da fizikur-qimiuri 
Tvisebebis gaTvaliswinebiT.  

damlaSebuli niadagebis gaumjobesebis mniSvnelovani RonisZiebaa 
irigaciuli melioracia – niadagis zedapiris wyliT datborva da Carec-
xva. am dros marilebi datboril wyalSi ixsneba da irecxeba ufro Rrma 
horizontebSi, saidanac mariliani wyali xelovnurad (drenaJis sa-
SualebiT) gamodis mindvridan. gruntis wylis done kritikul siRrmeze 
dabla unda daiwios da irigaciul wyalTan erTad drenaJis saSualebiT 
gamovides mindvridan, winaaRmdeg SemTxvevaSi es mariliani wyali kapila-
rulad isev maRla aiwevs da niadags xelaxla daamlaSebs [15]. 

agroteqnikuri RonisZiebebidan fizikuri bicobianobis mospobisaT-
vis saWiroa bicobiani, Zlier mkvrivi, gaZekili fenis gafxviereba. unda 
moxdes am fenis meqanikurad darRveva. es ki miRweuli iqneba Rrma melio-
raciuli xvniT da xnulis Semdgomi damuSavebiT. didi mniSvneloba eniW-
eba organuli da mineraluri sasuqebis Setanasa da mravalwliani bala-
xebis Tesvas, agreTve erTwliani balaxebis Tesvas sakvebad da mwvane sas-
uqad. balaxebis mwvane masis Caxvna [34] xels uwyobs bioqimiuri proceseb-
is gaaqtivebas da amiT Zirfesvianad cvlis niadagis fizikur-qimiur, bio-
logiur da wyalmmarTav Tvisebebs.  
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sur.5.1 saxnavi farTobebis ganlageba saqarTvelos regionebis mixedviT 
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1. kaxeTi 131811 ha 
2. imereTi 72101 ha 
3. qvemo qarTli 71512 ha 
4. samegrelo-zemo

svaneTi 52262 ha 
5. Sida qarTli 49263 ha 
6. samcxe-javaxeTi 45940 ha 
7. mcxeTa mTianeTi 19612 ha
8. guria 15502 ha 

9. aWara 9212 ha 
10. raWa-leCxumi-

qvemo svaneTi 4673 ha 

sul saqarTveloSi – 472120 ha
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1

2

3

4

5

6

7

8

9

10

kaxeTi 28%

imereTi 15%

qvemo qarTli 15%
samegrelo-zemo 
svaneTi 11%

Sida qarTli 11%

samcxe-javaxeTi 9%
mcxeTa 
mTianeTi 4%

guria 4%

aWara 2%
raWa-leCxumi-qvemo
svaneTi 1%

 
 

 
nax.5.2 regionis saxnavi farTobis xvedriTi wili saqarTvelos 

mTliani saxnavi farTobidan (%) 
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kaxeTis regionis sasoflo-sameurneo 
savargulebi 

 

 

 

 

 

 

 

 

 

 

kaxeTis regionis sasoflo-sameurneo savargulebi Seadgens 605683 ha-s,                              

xolo damlaSebuli niadagebis farTobi  133000ha-s, rac Seadgens mTeli 

farTobis 22%. 

 

22.0
%

78.0%
78 %

22 %

damlaSebuli 
niadagebi

 
 

47.70%

52.30%

siRnaRis raioni

daumlaSebeli 
niadagebi

damlaSebuli 
niadagebi

66.20%

33.80%

dedofliswyaros 
raioni

daumlaSebuli 
niadagebi

damlaSebuli 
niadagebi

83.80%

16.20%

sagarejos raioni

daumlaSebeli 
niadagebi

damlaSebuli 
niadagebi 88.60%

11.40%

gurjaani+lagodexis 
raioni

daumlaSebeli 
niadagebi

damlaSebuli 
niadagebi

 
nax.5.3 kaxeTis raionebis sasoflo-sameurneo savargulebis damlaSebuli  

niadagebis procentuli Semcveloba 
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cxrili 5.1. damlaSebuli da bicobiani niadagebi (aTas heqtrobiT) 
 

raionebi 

damlaSebuli 
da bicobiani 
niadagebi 
sul 

damlaSebuli niadagebi bicobiani niadagebi 

sul saxnavi 
saZova
ri saT-
ibi 

saZova
ri buC-
qnari 

tye 
mravalwl
iani narg-
avebi 

sul saxnavi 
saZova
ri saT-
ibi 

saZova
ri buC-
qnari 

tye 
mravalw
liani 
nargavebi 

wiTelwyaro 47.2 8.04 2.21 4.17 0.51 0.67 0.44 39.2 4.3 24.18 7.02 2.14 0.92 
siRnaRi 53.27 9.66 1.68 5.5 2.25 0.09 0.15 44.31 17.79 20.15 4.6 0.33 1.77 
lagodexi 2.0 - - - - - - 2.0 1.7 0.16 0.2 0.012 0.05 
gurjaani 5.59 0.72 0.24 0.47 0.005 - - 4.89 2.46 1.89 0.019 0.017 0.51 
sagarejo 22.24 7.14 2.51 3.8 0.63 0.05 0.06 15.1 5.87 8.37 0.69 0.11 0.067 
gardabani 40.05 12.02 5.1 3.29 2.1 0.51 1.1 28.1 19.9 5.49 1.46 0.65 0.50 
marneuli 32.77 10.68 1.59 7.3 1.0 0.04 0.75 22.1 11.3 9.85 0.34 0.03 0.56 
bolnisi 0.70 - - - - - - 0.70 0.26 0.11 0.32 0.011 0.003 
qareli 0.56 0.06 0.06 0.08 - 0.005 - 0.49 0.34 0.02 0.008 0.01 0.13 
sul 205.0 48.20 13.32 24.6 6.53 1.36 2.48 156.7 63.67 70.51 14.64 0.33 4.33 
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cxrili 5.2. damlaSebuli niadagebi savargulebis mixedviT (aTas heqtrobiT) 

 
 

raionebi 
damlaSeb
uli niad-
agebi sul 

mlaSobi 
da Zli-
er dam-
laSebu
li nia-
dagebi 

mlaSobi niadagebi savargulebis 
mixedviT saSualo 

mlaSobia
ni niad-
agebi 

saSualo mlaSobiani niadagebi 
savargulebis mixedviT 

saxnavi 

saZova
ri saT-
ibi 

saZova
ri buC-
qnari 

tye 

mravalwl
iani narg-
avebi 

saxnavi 

saZova
ri saT-
ibi 

saZova
ri buC-
qnari 

tye 

mravalwl
iani narg-
avebi 

wiTelwyaro 8.04 1.4 0.16 1.0 0.015 0.22 0.02 2.1 0.46 1.47 0.09 0.005 0.062 
siRnaRi 9.66 7.05 0.68 4.81 1.58 0.003 - 0.68 0.43 0.2 0.06 - - 
gurjaani 0.7 0.33 0.007 0.32 0.005 - - 0.080 - 0.08 - - - 
lagodexi - - - - - - - - - - - - - 
sagarejo 7.14 - - - - - - 0.62 0.14 0.45 0.099 - - 
gardabani 12.02 1.99 0.44 0.94 0.49 0.004 0.084 1.26 0.41 0.76 0.07 0.024 - 
marneuli 10.67 3.84 0.031 3.5 0.31 - - 0.12 0.08 0.04 - - - 
bolnisi - - - - - - - - - - - - - 
qareli 0.062 0.007 0.007 - - - - 0.054 0.05 0.008 - 0.004 - 
sul 48.28 14.6 1.32 10.55 2.39 0.26 0.87 4.87 1.55 3.01 0.24 0.033 0.061 
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cxrili 5.2. damlaSebuli niadagebi savargulebis mixedviT (aTas heqtrobiT) 
(gagrZeleba) 

 

raionebi 
siRrmiT 
damlaSebuli 
niadagebi  

siRrmiT damlaSebuli niadagebi savargulebis mixedviT 

saxnavi 
saZovari saT-
ibi 

saZovari buCqnari tye 
mravalwliani 
nargavebi 

wiTelwyaro 4.21 1.45 1.53 0.43 0.45 0.35 
siRnaRi 1.93 1.958 0.5 0.62 0.083 0.15 
gurjaani 0.22 0.21 0.013 - - - 
lagodexi - - - - - - 
sagarejo 5.4 2.9 2.4 0.6 0.6 0.05 
gardabani 4.1 2.42 0.98 0.36 0.2 0.13 
marneuli 6.15 1.4 3.8 0.3 0.02 0.75 
bolnisi - - - - - - 
qareli - - - - - - 
sul 22.01 8.33 9.11 2.31 1.34 1.43 
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cxrili 5.3. bicobiani niadagebi savargulebis mixedviT (aTas heqtrobiT) 

 

 

raionebi 

bicobi da 
bicobiani 
niadagebi 
sul 

bicobiani 
da Zlier 
bicobiani 
niadagebi 

bicobiani da Zlier bicobiani 
niadagebi savargulebis mixedviT sust 

bicobiani 
niadagebi 

sust bicobiani niadagebi 
savargulebis mixedviT 

saxnavi 
saZova
ri saT-
ibi 

saZova
ri buC-
qnari 

tye 
mravalwl
iani narg-
avebi 

saxnavi 
saZova
ri saT-
ibi 

saZova
ri buC-
qnari 

tye 
mravalwl
iani narg-
avebi 

wiTelwyaro 39.17 27.8 0.3 2.22 0.18 0.07 0.11 26.02 3.1 15.63 5.37 1.44 0.56 
siRnaRi 44.31 24.54 9.67 13.1 1.54 0.17 0.16 9.2 5.6 1.51 1.1 0.019 1.1 
gurjaani 4.89 2.81 0.95 1.62 0.007 0.01 0.23 0.66 0.43 0.11 0.007 0.002 0.13 
lagodexi 2.0 0.85 0.67 0.13 0.006 - 0.004 1.12 0.1 0.04 0.12 0.13 - 
sagarejo 15.1 3.23 0.97 1.2 0.26 0.23 0.05 5.11 1.26 3.57 0.24 0.20 - 
gardabani 28.1 10.78 8.65 1.49 0.36 0.29 0.01 11.66 7.23 2.47 1.1 0.33 0.55 
marneuli 22.1 4.99 2.67 2.18 0.13 0.008 0.003 12.37 7.73 3.92 0.093 0.020 0.62 
bolnisi 0.70 0.51 0.12 0.010 0.29 0.010 - 0.19 0.14 0.015 0.028 0.002 0.004 
qareli 0.49 0.008 - 0.008 - - - 0.49 0.34 0.012 0.008 0.006 0.13 
sul 156.73 50.47 24.1 22.67 2.79 0.51 0.54 66.74 26.71 27.24 8.1 1.84 3.1 
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cxrili 5.3. bicobiani niadagebi savargulebis mixedviT (aTas heqtrobiT) 
(gagrZeleba) 

 

raionebi 
saSualo bicobia-
ni niadagebi  

saSualo bicobiani niadagebi savargulebis mixedviT 

saxnavi saZovari saTibi saZovari buCqnari tye 
mravalwliani 
nargavebi 

wiTelwyaro 1.1 0.94 6.98 1.49 0.71 0.27 
siRnaRi 10.58 2.52 5.62 2.1 0.14 0.29 
gurjaani 1.43 1.1 0.17 0.008 0.009 0.17 
lagodexi 0.25 0.002 - 0.023 - - 
sagarejo 6.8 3.64 2.87 0.21 0.066 0.019 
gardabani 5.6 3.99 1.54 0.011 0.036 0.034 
marneuli 4.75 0.83 3.76 0.12 0.01 0.045 
bolnisi - - - - - - 
qareli - - - - - - 
sul 39.53 13.1 20.91 3.88 0.96 0.71 
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mlaSobian bicobebze aTvisebis pirvel wels Warbi marilebis moci-
lebis mizniT unda Catardes Carecxvebi da masTan erTad qimiuri meli-
oracia. 

bicob niadagebSi STanTqmuli natriumis gamoZeveba da tute reaqci-
is ganeitraleba xdeba TabaSiris SetaniT. TabaSiri (CaSO4

. 2H2O) saS-
ualod xsnadi marilia, amisaTvis is uceb ver gamoaZevebs mTel STan-
Tqmul natriums, magram misi Setanis Semdeg niadagSi natriumis ganmeo-
rebiTi STanTqma SeuZlebeli xdeba da bicobianobis procesic wydeba. 

TabaSiris SetaniT xdeba mavne STanTqmuli natriumis gamoZeveba da 
Senacvleba kalciumiT, es reaqcia mimdinareobs Semdegnairad: 

 
 

           STanTqmuli Na 

niadagi                    +  CaSO4              niadagi     Ca  + Na2SO4 

           STanTqmuli Na 

 
 gaTabaSirebiT xdeba agreTve niadagSi arsebuli sodisa da tutia-
nobis ganeitraleba: 

 
 Na2CO3   + CaSO4                   Na2SO4+CaCO3 

 

 reaqciis Sedegad warmoqmnili Na2SO4, Tumca gacilebiT nakleb toq-
sikuria vidre soda, magram fesvTa sistemis gavrcelebis aridan misi mo-
cileba mainc aucilebelia. sarwyav pirobebSi es advilad misaRwevia mo-
rwyviT, xolo urwyavSi – tenis dagrovebiT (Tovlis dagroveba, Rrma 
xvna da sxva). 
 qimiuri melioraciis mizniT TabaSiris garda SeiZleba gamoyenebul 
iqnes fiziologiurad mJave mineraluri sasuqebi da mJave reaqciis mqone 
warmoebis anarCenebi – gaji, defekati da sxva, agreTve kargia torfis 
gamoyeneba.   
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6. alaznisvelis damlaSebul niadagebSi marilebis 

dagrovebisa da migraciis xasiaTi 
 
 
maisis TveSi sakvlevi obieqtebis niadagis saanalizo nimuSebis aReba 

moxda 0-100 sm siRrmeze, xolo seqtembris TveSi gakeTda niadagis Wrilebi 2m 
siRrmemde; sof.Zveli anagis eqsperimentaluri bazis mimdebare teritoriebze 
da wnoris yofili mecxoveleobis kompleqsis teritoriaze.  

rogorc analizis Sedegebidan (cxrili 6.1) Cans niadagis pH neitraluria 
da meryeobs 1 da 2 nakveTebSi 7.10-7.20 farglebSi, balaxisaTvis nakveT 3-Si 
niadagis ares reaqcia izrdeba tute mimarTulebiT da meryeobs 7.40-7.80 
farglebSi. 
N rogorc cxrili 6.1-dan Cans nakveT #1 simindis niadagebi arian 
daumlaSebeli, Tumca aRiniSneba zogierTi marilis dagroveba 60-80 da 80-
100sm siRrmeze. aseve maqsimaluria mSrali naSTis raodenoba 60-80sm siRrmeze 
da Seadgens 0.140%-s. aRsaniSnavia HCO3

--is ionis ufro meti Semcveloba sxva 
ionebTan SedarebiT, es albaT ganpirobebulia qv.alaznis sarwyavi arxis 
wylis SemcvelobiT, romelic gamoirCeva hidrokarbonatebis maRali 
raodenobiT, romlis wyliTac irwyveba aRniSnuli nakveTebi. rac Seexeba SO4

--

-is ionebs, maTi raodenoba mniSvnelovnad aRemateba qloridebis raodenobas. 
amave dros SO4

---is raodenoba siRrmeSi izrdeba, Sefardeba SO4
--/Cl-ZiriTadad 

Seadgens 0.3-0.4. xolo natriumis ionebis Semcveloba aRemateba magniumisas, 
ise rogorc kalciumis aRemateba magniumis raodenobas, magniumis Semcveloba 
umniSvneloa da meryeobs 0.003-0.005%-is farglebSi, iSviaTad aRwevs 0.006%-s. 

Aanalogiuri suraTia nakveTi 2-ze, venaxSi, sadac natriumisa da kalci-
umis raodenobebi aRematebian magniumis ionebis raodenobas da isini ganapi-
robeben am niadagebSi natriumis da kalciumis sulfatebis  Semcvelobas. 
niadagis profilSi aRiniSneba TiTqmis Tanabari raodenoba kalciumis da 
natriumis ionebis. mSrali naSTi meryeobs 0.110-0.124%-is farglebSi, amdenad 
nakveTi 2 (venaxi) agreTve ekuTvnis daumlaSebeli niadagebis jgufs.  

gansxvavebuli mdgomareobaa nakveTi #3 cxrili 6.1, sadac bunebrivi 
balaxia-saZovaria. es niadagi ekuTvnis saSualod da siRrmeSi Zlier 
damlaSebul niadagebs, masSi mSrali naSTis raodenoba icvleba 0.860%-dan da 
siRrmeSi matulobs 1.044%-mde. yvelaze meti qloridebis Semcveloba 
aRiniSneba qveda fenebSi-0.015-0.014%. amave dros SO4

-- dominirebs sxva ionebze, 
maTi Semcveloba gacilebiT maRalia vidre qloridebis, misi raodenoba 
izrdeba qveda fenebSi da aRwevs 0.593%-s, e.i. damlaSeba sulfaturi tipisaa. 
es niadagebi profilis mTel siRrmeze Seicavs mniSvnelovnad met kalciumsa 
da natriums vidre magniums. isini xasiaTdebian kalciumisa da natriumis 
sulfatebis profilSi gadaadgilebiTa da dagrovebiT. aRniSnuli niadagebi 
ganicdian bunebrivi hidrometeorologiuri faqtorebis gavlenas, 
gansakuTrebiT naleqebis da aorTqlebis, vinaidan Zlieri damlaSebis gamo 
isini ar ganicdian adamianis sameurneo zemoqmedebas (damuSaveba, morwyva da 
a.S). pH-is maCvenebelic izrdeba siRrmisaken tute mimarTulebiT 7.40-dan 7.80-
mde.  
 nakveTi #4, romelic urwyavi da udrenaJoa dakavebulia simindiT da eku-
Tvnis daumlaSebel niadagebs. mSrali naSTi Seadgens 0.132%-s. Sesabamisad 
mcirea sxva ionebis raodenobac. pHtolia 7.30,  axloa neitralurTan (cxrili 
6.1). 
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cxrili 6.1. Zveli anagis niadagebis wyliT gamonawuris analizis Sedegebi (05.2012 w.) 

 
 
 

# 
siRr 
me, 
sm. 

pH 
% Mmg/eqv. 

mSrali 

naSTi CO3
- HCO3

- Cl
-
 SO4

--
 Ca

++
 Mg

++
 Na

+
 A+K CO3

- HCO3
- Cl

-
 SO4

--
 Ca

++
 Mg

++
 Na

+
 

nakveTi 1 
simindi 

drenaJiani 
sarwyavi 

0-20 
20-40 
40-60 
60-80 
80-
100 

7.00 
7.15 
7.20 
7.20 
7.10 

0.110 

0.116 

0.114 

0.140 

0.122 

- 

- 

- 

- 

- 

0.050 

0.055 

0.053 

0.065 

0.057 

0.011 

0.011 

0.010 

0.010 

0.010 

0.014 

0.034 

0.035 

0.048 

0.039 

0.018 

0.016 

0.020 

0.020 

0.022 

0.004 

0.006 

0.004 

0.005 

0.003 

0.004 

0.014 

0.013 

0.021 

0.015 

0.076 

0.108 

0.108 

0.136 

0.117 

- 

- 

- 

- 

- 

0.82 

0.90 

0.87 

1.06 

0.93 

0.31 

0.31 

0.28 

0.28 

0.28 

0.29 

0.71 

0.73 

0.99 

0.81 

0.90 

0.80 

0.99 

1.00 

1.10 

0.33 

0.49 

0.33 

0.41 

0.25 

0.19 

0.63 

0.56 

0.92 

0.67 

nakveTi 2 
venaxi 
drenaJiani 
sarwyavi 

0-20 
20-40 
40-60 
60-80 
80-
100 

7.10 
7.20 
7.20 
7.10 
7.20 

0.124 

0.120 

0.122 

0.110 

0.116 

- 

- 

- 

- 

- 

0.062 

0.065 

0.060 

0.048 

0.060 

0.011 

0.012 

0.010 

0.011 

0.003 

0.037 

0.034 

0.036 

0.034 

0.030 

0.024 

0.016 

0.020 

0.018 

0.018 

0.002 

0.006 

0.003 

0.004 

0.003 

0.017 

0.018 

0.018 

0.013 

0.010 

0.122 

0.118 

0.117 

0.104 

0.094 

- 

- 

- 

- 

- 

1.02 

1.06 

0.98 

0.79 

0.98 

0.31 

0.34 

0.28 

0.31 

0.008 

0.77 

0.71 

0.75 

0.71 

0.62 

1.20 

0.80 

0.99 

0.90 

0.90 

0.16 

0.49 

0.25 

0.33 

0.25 

0.74 

0.82 

0.77 

0.58 

0.45 

nakveTi 
3balaxi 

drenaJiani  

0-20 
20-40 
40-60 
60-80 
80-
100 

7.80 

7.40 

7.60 

7.80 

7.80 

0.860 

0.864 

0.898 

0.548 

1.044 

- 

- 

- 

- 

- 

0.084 

0.076 

0.081 

0.070 

0.070 

0.013 

0.009 

0.015 

0.010 

0.014 

0.523 

0.540 

0.551 

0.325 

0.593 

0.050 

0.048 

0.058 

0.036 

0.072 

0.011 

0.012 

0.011 

0.011 

0.016 

0.212 

0.216 

0.216 

0.127 

0.206 

0.857 

0.863 

0.891 

0.544 

0.936 

- 

- 

- 

- 

- 

1.38 

1.25 

1.33 

1.15 

1.15 

0.37 

0.25 

0.42 

0.28 

0.39 

10.88 

11.29 

11.46 

6.76 

12.35 

2.49 

2.39 

2.89 

1.80 

3.59 

0.90 

0.99 

0.90 

0.90 

1.31 

9.24 

9.41 

9.42 

5.49 

8.99 

nakveTi 
4simindi 
udrenaJo 
urwyavi 

0.60 7.30 0.132 - 0.053 0.009 0.053 0.026 0.003 0.015 0.132 - 0.87 0.25 1.102 1.30 0.25 0.67 



32 

 



33 

 

 
 cxr. 6.2-Si mocemulia q.wnoris yofili mecxoveleobis kompleqsis 
teritoriaze SerCeuli nakveTebidan (5 da 6) aRebuli niadagebis maisis 
Tvis wyliT gamonawuris analizis Sedegebi. 
 rogorc cxrilidan Cans, niadagi xasiaTdeba advilad xsnadi 
marilebis maRali SemcvelobiT: niadagis qveda fenebSi 60-80 da 80-100 sm-
ze mSrali naSTi aWarbebs 1%-s da Seadgens Sesabamisad 1,600-1,800%-s. 
damlaSeba qloridul-sulfaturia, siRrmeSi maTi raodenoba izrdeba da 
Seadgens 0,179-1,019%-s. unda aRiniSnos, rom udrenaJo nakveTebze 
aRniSnuli ingredientebi ufro metia drenaJianTan SedarebiT. udrenaJo 
nakveTze (nakveTi 6) mSrali naSTi izrdeba 40-60 sm-s siRrmidan da 
aRemateba 1%-s. natriumis Semcveloba orive nakveTze – rogorc 
drenaJian, ise udrenaJoze aRemateba kalciumis da magniumis raodenobas. 
rogorc Sedegebidan Cans, es niadagebi miekuTvnebian Zlier damlaSebuli 
niadagebis jgufs. marilebidan yvelaze meti adgili ukavia natriumis 
sulfatebs da natriumis qloridebs (Na2SO4, NaCL). 

am analizebze dayrdnobiT moxdeba niadagis vertikalur profilSi 
advilad xsnad marilTa migraciis Seswavla sezonuri dinamikis gaTvali-
swinebiT klimatur komponentebTan kavSirSi. 

rogorc cxr. 6.3-dan Cans, es niadagebi xasiaTdebian advilad xsnadi 
marilebis maRali SemcvelobiT zedapiridanve. mSrali naSTi drenaJiani 
nakveTebis zeda horizontebSi (0-40sm) ekuTvnis sustad damlaSebul 
kategorias da Seadgens 0,214-0,380%-s, 40-60 sm – 0,774%-s, e.i. saSualod 
damlaSebuls da 60-80 sm-dan 120-140 sm-mde Zlier da metad Zlier 
damlaSebul kategorias. mSrali naSTis maqsimaluri raodenoba Seadgens 
1,964%-s. udrenaJo nakveTze mSrali naSTis raodenoba zeda fenidanve 
maRalia, e.i. damlaSebulia. amitom es niadagebi miekuTvnebian mlaSobebs. 
misi raodenoba kidev ufro izrdeba da Seadgens 2,246%-s 80-100 sm 
siRrmeze. damlaSeba qloridul-sulfaturia. qloridebis, sulfatebis 
da natriumis Semcveloba maqsimaluria niadagis Rrma fenebSi.  

Tu SevadarebT maisisa da seqtembris Tveebis analizis Sedegebs, 
aRmoCndeba, rom seqtembris TveSi adviladxsnadi marilebis Semcveloba 
TiTqmis yvela fenaSi gacilebiT aRemateba marilebis Semcvelobas maisis 
TveSi.es ganpirobebulia klimaturi pirobebiT, rodesac wylis balansi 
uaryofiTi xdeba (izrdeba aorTqleba, klebulobs naleqebi) wyalSi da 
gruntSi izrdeba marilebis raodenoba. Zlieri aorTqlebisas, miTumetes 
aseTi cxeli zafxulis Semdeg gruntis wyals, romelic amosulia 2-2,2 m-
mde adviladxsnadi marilebi amoaqvs niadags zeda fenebSi da aq 
sxvadasxva raodenoibiT agrovebs. amave dros udrenaJo nakveTze 
marilebis Semcveloba gacilebiT maRalia drenaJianTan SedarebiT, rac 
miuTiTebs drenaJis mniSvnelobis Sesaxeb. 

niadagis tenianobis Sedegebi mocemulia cxr.6.4-Si. 
rogorc Sedegebidan Cans, tenianoba q.wnoris nakveTebSi siRrmisken 

izrdeba, radgan maTze gavlenas axdenen gruntis wylebi, romlebic aq 
mdebareoben 2-2,20 m-s siRrmeze. Zvel angariSi nakveTi #1 mdebareobs 
sarwyav zonaSi, bunebrivia moxda zafxulSi am nakveTis morwyva, amitom 
40-80 sm siRrmeze tenianoba Seadgens 36-35%-s. 
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cxrili 6.2 q.wnoris niadagebis wyliT gamonawuris analizis Sedegebi (05.2012 w.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

# 
siRr 
me, sm 

% mg/eqv 

mSrali 
naSTi CO3

-
 HCO3

- Cl
-
 SO4

--
 Ca

++
 Mg

++
 Na

+
 A+K CO3

- HCO3
- Cl

-
 SO4

-
 Ca

++
 Mg

++
 Na

+
 

nakve
Ti 5 
drena
Jiani  

0-20 
20-40 
40-60 
60-80 
80-100 

0.208 

0.366 

0.696 

1.600 

1.800 

0.002 

0.005 

- 

0.005 

0.005 

0.069 

0.049 

0.020 

0.019 

0.010 

 

0.003 

0.035 

0.034 

0.179 

0.179 

 

0.088 

0.117 

0.369 

0.822 

1.019 

0.006 

0.011 

0.026 

0.020 

0.060 

0.006 

0.005 

0.005 

0.030 

0.044 

0.067 

0.078 

0.166 

0.441 

0.459 

 

0.199 

0.276 

0.608 

1.506 

1.771 

 

0.07 

0.17 

- 

0.17 

0.17 

1.13 

0.80 

0.33 

0.31 

0.16 

0.85 

0.99 

0.96 

5.05 

5.05 

1.66 

2.43 

7.67 

17.10 

21.20 

0.30 

0.55 

1.30 

1.00 

2.99 

0.49 

0.41 

0.41 

2.47 

3.62 

2.92 

3.43 

7.25 

19.06 

19.97 

nakve
Ti 6 
udre
naJo 

0-20 
20-40 
40-60 
60-80 
80-100 

0.335 

0.284 

1.010 

1.785 

1.900 

- 

- 

0.005 

0.005 

0.005 

0.058 

0.062 

0.014 

0.010 

0.019 

 

0.006 

0.012 

0.128 

0.179 

0.179 

 

0.110 

0.113 

0.493 

1.019 

0.822 

0.006 

0.006 

0.024 

0.052 

0.020 

0.005 

0.003 

0.034 

0.052 

0.030 

0.062 

0.072 

0.237 

0.454 

0.441 

0.219 

0.217 

0.924 

1.766 

1.506 

- 

- 

0.17 

0.17 

0.17 

0.95 

1.02 

0.25 

0.16 

0.31 

0.17 

0.34 

3.61 

5.05 

5.05 

2.28 

2.35 

10.25 

21.20 

17.10 

0.30 

0.30 

1.20 

2.50 

1.00 

0.41 

0.25 

2.79 

4.27 

2.47 

2.69 

3.16 

10.29 

19.75 

19.16 
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cxrili 6.3. q.wnoris niadagebis wyliT gamonawuris analizis Sedegebi (09.2012 w.) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

# 
siRr 
me, sm 

% mg/eqv 

mSrali 
naSTi CO3

- HCO3
- Cl- SO4

-- Ca++ Mg++ Na+ A+K CO3
- HCO3

- Cl- SO4
-- Ca++ Mg++ Na+ 

nakve
Ti5 

drena
Jiani  

0-20 
20-40 
40-60 
60-80 
80-100 
100-120 
120-140 
140-160 
160-18/0 
180-200 

0.214 

0.380 

0.774 

1.664 

1.832 

1.964 

1.756 

1.338 

1.400 

1.240 

- 

- 

- 

- 

- 

- 

- 

- 

0.005 

0.005 

0.072 

0.086 

0.043 

0.029 

0.038 

0.031 

0.031 

0.045 

0.005 

0.010 

0.011 

0.004 

0.005 

0.010 

0.020 

0.025 

0.033 

0.035 

0.179 

0.166 

0.052 

0.042 

0.354 

1.011 

1.153 

1.131 

0.997 

0.784 

0.690 

0.608 

0.012 

0.030 

0.050 

0.200 

0.202 

0.152 

0.088 

0.032 

0.016 

0.028 

 

0.004 

0.009 

0.015 

0.024 

0.029 

0.034 

0.031 

0.021 

0.048 

0.068 

 

0.038 

0.043 

0.105 

0.226 

0.292 

0.330 

0.350 

0.338 

0.343 

0.245 

0.153 

0.171 

0.551 

1.486 

1.715 

1.832 

1.515 

0.928 

1.283 

1.125 

- 

- 

- 

- 

- 

- 

- 

- 

0.017 

0.017 

1.18 

1.42 

0.70 

0.47 

0.63 

0.51 

0.51 

0.75 

0.08 

0.16 

0.31 

0.11 

0.14 

0.29 

0.57 

0.71 

0.94 

0.98 

5.05 

4.68 

1.08 

2.60 

7.37 

21.03 

23.98 

23.52 

20.73 

16.31 

14.35 

12.65 

0.60 

1.50 

2.39 

9.98 

10.08 

7.58 

4.39 

1.60 

0.80 

1.40 

0.32 

0.74 

1.23 

1.97 

2.38 

2.79 

2.55 

1.73 

3.95 

5.59 

1.65 

1.89 

4.59 

9.84 

12.72 

14.37 

15.24 

14.71 

14.90 

10.67 

nakve
Ti6 
udre
naJo 

0-20 
20-40 
40-60 
60-80 
80-100 
100-120 
120-140 
140-160 
160-18/0 
180-200 

0.340 

0.300 

1.212 

1.880 

2.246 

2.044 

1.708 

1.280 

1.240 

1.400 

- 

- 

- 

- 

- 

- 

- 

- 

0.005 

0.005 

0.062 

0.079 

0.029 

0.033 

0.031 

0.033 

0.029 

0.029 

0.010 

0.005 

0.005 

0.011 

0.008 

0.012 

0.017 

0.026 

0.029 

0.028 

0.166 

0.179 

0.071 

0.083 

0.660 

0.893 

1.098 

1.023 

0.997 

0.749 

0.608 

0.690 

0.008 

0.012 

0.124 

0.150 

0.194 

0.192 

0.116 

0.072 

0.028 

0.016 

0.002 

0.002 

0.027 

0.032 

0.039 

0.031 

0.026 

0.032 

0.068 

0.048 

0.047 

0.059 

0.138 

0.215 

0.261 

0.240 

0.324 

0.244 

0.245 

0.343 

0.236 

0.207 

0.972 

1.319 

1.620 

1.558 

1.478 

1.140 

1.125 

1.283 

- 

- 

- 

- 

- 

- 

- 

- 

0.017 

0.017 

1.01 

1.29 

0.47 

0.54 

0.51 

0.55 

0.47 

0.47 

0.16 

0.08 

0.14 

0.73 

0.24 

0.35 

0.47 

0.75 

0.82 

0.79 

4.68 

5.05 

1.47 

1.31 

13.73 

18.58 

22.84 

24.28 

20.75 

15.57 

12.65 

14.35 

0.40 

0.60 

6.19 

7.48 

9.68 

9.58 

5.79 

3.59 

1.40 

0.80 

0.16 

0.16 

2.22 

2.63 

2.79 

2.55 

2.14 

2.63 

5.59 

3.95 

2.06 

2.57 

6.03 

9.36 

11.35 

10.45 

14.11 

10.61 

10.67 

14.90 
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cxrili 6.4  q.wnorisa da Zveli anagis niadagebis tenianoba %-Si (09.2012 w)  

 
 

 
dasaxeleba 

 
siRrme, sm tenianoba (%) 

nakveTi 5  
wnorimdelosmlaSobibicobianiniadagi. 
drenaJiani 

0-20 
20-40 
40-60 
60-80 
80-100 
100-120 
120-140 
140-160 
160-18/0 
180-200 

20.38 
22.9 
19.6 
17.38 
19.92 
25.52 
21.30 
20.22 
21.40 
22.0 

nakveTi 6 wnori mdelos mlaSobi 
bicobiani niadagi.  udrenaJo 

0-20 
20-40 
40-60 
60-80 
80-100 
100-120 
120-140 
140-160 
160-18/0 
180-200 

20.06 
22.14 
21.19 
20.84 
20.08 
20.37 
22.04 
24.52 
25.50 
25.60 

nakveTi 1  Zveli anaga  0-20 
20-40 
40-60 
60-80 

 

16.41 
17.41 
36.02 
35.37 

 
 
 
 
 

cxr. 6.5-Si mocemulia q.wnoris drenaJiani da udrenaJo nakveTebis 2 m 
siRrmis Wrilebis meqanikuri analizis Sedegebi.rogorc cxrilidan Cans, 
sacdeli nakveTis niadagi meqanikuri Sedgenilobis mixedviT miekuTvneba 
mZime Tixebs. Sefardeba fizikuri Tixisa lamis fraqciasTan Seadgens 1,7-1,8-
s. lamis fraqcia aRwevs 50%-s da mets, fizikuri Tixisa – 80-90%-s. 

ganisazRvra agreTve STanTqmuli fuZeebis (Ca++, Mg++, Na+) raodenoba 0-
20, 20-40 da 40-60 sm siRrmeze. rogorc cxr. 6.6-dan Cans niadagis zeda 0-20 
sm-iani fena ekuTvnis sustad bicobians, 20-40 sm-iani saSualod bicobians 
da qveda 40-60 sm-iani fena Zlier bicobian kategorias. STanTqmuli 
natriumis Semcveloba meryeobs Sesabamisad drenaJian nakveTSi 3,88-14,05%-is 
farglebSi, xolo udrenaJoSi 5,14-10,22%-is farglebSi, STanTqmuli magniumi 
Seadgens STanTqmis tevadobis 22-34%-s. e.i. es niadagebi ekuTvnian mdelos 
mlaSob-bicobiani niadagebis tips. 
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mZime meqanikuri  Sedgeniloba bicobianobasTan erTad apirobebs am 
niadagebis gansakuTrebiT cud filtraciul Tvisebebs da miakuTvnebs maT 
praqtikulad wyalgaumtar gruntebs. Ggruntis wylebis maRali minerali-
zacia  da misi siaxlove xels uwyobs marilebis kapilarulad aRmasvlas 
da niadagis meorad damlaSebas iwvevs. 

cxr. 6.7-Si mocemulia wnoris sakvlev niadagebSi humusisa da sakvebi 
elementebis (N, P, K) SesaTvisebeli formebi 0-20, 20-40 da 40-60 sm 
siRrmeze.rogorc cxr. 6.7-isSedegebidan Cans, humusis Semcveloba mcirea, 
zeda fenebSi meryeobs 2,37-2,84%-s farglebSi, xolo 40-60 sm siRrmeze  
misiSemcveloba klebulobs 1,11%-mde. D daaxloebiT erTnairi suraTia 
drenaJian da udrenaJo nakveTebze.  

 niadagi mdidaria SesaTvisebeli კალიუმით gansakuTrebiT zeda hori-
zontebSi da Seadgens 26,6-27,0 mg/100gniadagSi. siRrmeSi misi raodenoba 

klebulobs. სamagierod mcirea SesaTvisebeli fosforis raodenoba (1,2-2,5 
mg/100g), siRrmeSi kidev ufro iklebs SesaTvisebeli fosforis raodenoba. 

Hჰidrolizuri azotis raodenoba icvleba humusis Semcvelobis 

mixedviT, maqsimaluria zeda humusian fenაSi   da Seadgens 4,2 
mg/100gniadagSi. siRrmeSi klebulobs misi raodenoba – 2,4 mg/100gniadagSi 

drenaJian nakveTze. Aაnalogiuri suraTia udrenaJo nakveTzec. E ეს maCvenebeli 
miuTiTebs imaze, rom sakvlev niadagebSi dabalia hidrolizuri anu 
SesaTvisebeli azotis Semcveloba, e.i. es niadagebi iTvlebian dabalnayofier 

niadagebad. რac Seexeba CaCO3-s raodenobas misi Semcveloba siRrmeSi piriqiT 

izrdeba. Mმdelos mlaSobebs axasiaTebs  დაჭაობების ნიშნები, karbonatebis, 

TabaSirisა da ufro mciredxsnadi marilebis Semcveloba. 

Catarebul analizebze dayrdnobiT     დაxasiaTdeba niadagis qimiuri da 
fizikur-meqanikuri Sedgeniloba, romlebic kavSirSi arian marilebis 

gadaadgilebasTan niadagSi; agreTvე dadgindeba niadagis damlaSebis xarisxi 

dა nayofiereba; mcenareebze toqsikurad moqmedi zogierTi marilis migraciisa 
da akumulaciis Sefaseba niadagis 2 m siRrmemde. 

 
  
 
 
cxrili 6.5 q. wnoris niadagebis meqanikuri analizi (09. 2012 w)  
 

nakveTi 
siRrme, 
sm 

fraqciebi mm-iT 

1-0.25 
0.25-
0.05 

0.05-
0.01 

0.01-
0.005 

0.005-
0.001 

<0.001 <0.01 

nakveTi 5 
drenaJiani 

0-40 
40-80 
80-120 
120-160 
160-200 

0.23 
0.29 
0.70 
0.36 
- 

3.57 
3.20 
3.23 
1.87 
6.03 

7.25 
8.27 
15.05 
7.47 
9.23 

7.80 
11.46 
17.00 
15.58 
13.06 

26.81 
29.24 
25.73 
34.27 
35.32 

54.34 
47.54 
38.29 
4.45 
36.36 

88.95 
88.24 
81.02 
90.30 
84.74 

nakveTi 6 
udrenaJo 

0-40 
40-80 
80-120 
120-160 
160-200 

0.19 
0.71 
1.21 
0.55 
- 

2.33 
5.73 
7.16 
0.40 
8.11 

7.81 
3.85 
9.11 
11.57 
2.83 

6.68 
9.48 
11.30 
12.18 
21.92 

28.94 
30.41 
31.55 
31.15 
22.17 

54.05 
49.82 
39.67 
44.15 
44.97 

89.67 
89.71 
82.52 
87.48 
89.06 
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cxrili 6.6. q.wnoris niadagebis STanTqmuli fuZeebis Semcveloba (09.2012 w)  
 

nakveTi 
siRrme, 

sm 

mg/eqv. %    jamidan 

Ca++ Mg++ Na+ Jami Ca++ Mg++ Na+ 

nakveTi 5 
drenaJiani 

0-20 
20-40 
40-60 

30 
24 
25 

10 
15 
16 

1.61 
4.52 
6.70 

41.61 
43.52 
47.70 

72.09 
55.15 
52.41 

24.03 
34.47 
33.54 

3.88 
10.38 
14.05 

nakveTi 6 
udrenaJo 

0-20 
20-40 
40-60 

25 
28 
43 

12 
13 
14 

2.0 
3.0 
6.49 

39.0 
44.0 
63.49 

64.10 
63.64 
67.72 

30.76 
29.54 
22.05 

5.14 
6.82 
10.22 

 
 

 
 
 
 
 

cxrili 6.7. q.wnoris sakvlevi niadagis humusi da sakvebi elementebis 
SesaTvisebeli formebi (09.2012 w)  

 

niadagis 
dasaxeleba 

siRrme, 
sm 

humusi 
% 

SesaTviseb. 
P2O5 

mg/100gr.niad 

SesaTviseb. 
K2O 

mg/100gr.niad. 

hidrolizuri
Nmg/100grniad. 

CaCO3 

wnorimdel
osmlaSobb
icobianinia
dagidrenaJ

iani 

0-20 
20-40 
40-60 

2.84 
2.37 
1.11 

2.5 
1.2 
0.8 

27.0 
21.6 
14.5 

4.2 
3.5 
2.4 

3.9 
6.8 
13.9 

wnori 
mdelos 

mlaSobbic
obiani 
niadagi 
udrenaJo 

0-20 
20-40 
40-60 

2.47 
2.36 
1.46 

3.5 
3.2 
1.1 

23.0 
21.5 
16.9 

4.8 
4.0 
2.2 

4.5 
4.5 
8.8 
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7. alaznis velis damlaSebuli niadagebis damlaSeba-ganmlaSebis 

procesis dinamika wlis sezonurobisa, rwyvasa da klimatur 
komponentebTan kavSirSi 

 
damlaSebuli niadagebis warmoqmna dakavSirebulia alaznis vakis 

uwretobasTan, gruntis wylis donis simaRlesTan da mis mineralizaciis 
xarisxze. gruntis wylis mineralizaciis wyaros warmoadgens civ-gomboris 
qedis amgebel wyebaSi arsebuli marilebis budobebi, romelic warmodgenilia 
glauberis marilisa da TabaSiris saxiT. gruntis wylebis gamosvlebisas 
xdeba am marilebis gaxsna da alaznis vakeze Semdinareba, romelsac 
daxrilobac uwyobs xels Crdilo-aRmosavleTiT md.alaznis mimarTulebiT. 

naleqebis maqsimaluri raodenoba modis mais-ivnisSi, xolo minimaluri – 
zamTarsa da gvian zafxulSi (ivlisi-agvisto). am periodSi xSiria SemTxvevebi 
rodesac naleqebi TiTqmis ar modis xangrZlivi periodis ganmavlobaSi. 
zafxulis TveebSi jamuri aorTqleba aRemateba produqtiul naleqebs 
(naleqebi, romlebic ixarjeba niadaguri tenis gazrdaze). amitom 
aorTqlebaze ixarjeba niadagSi adre dagrovili niadagis tenis maragi. 
niadagis tenianoba TandaTan mcirdeba da aRwevs minimums agvistos TveSi. 
bunebrivi tenis deficitis Sevseba zogierT adgilebSi (sadac SesaZlebelia) 
xdeba xelovnuri rwyviT. wlis ganmavlobaSi rwyva xdeba weliwadSi 1 an 2-
jer amindis pirobebze damokidebulebiT. unda aRiniSnos, rom morwyvis dros 
swored didi sifrTxilea saWiro, rom ar moxdes niadagis meoradi damlaSeba. 
vinaidan alaznis velze gruntis wylebi axlos mdebareoben, Warbi sarwyavi 
wyliT niadagis gajerebis SemTxvevaSi, gruntis wylis done amodis zemoT, 
gansakuTrebiT rodesac ar aqvs nakveTs drenireba. Semdeg xdeba zafxulis 
TveebSi intensiuri aorTqleba da kapilarul wylebTan erTad gruntis mlaSe 
wylebis gadaadgileba niadagis qveda fenebidan zeda fenebSi, ris Sedegadac 
xdeba niadagis meoradi damlaSeba, xolo gruntis datenianebis ar arsebobis 
SemTxvevaSi, mimdinareobs marilebis gamotana da ganmlaSeba. amitom rwyvis 
dros udidesi mniSvneloba eniWeba rwyvis normebis dacvas, sxvadasxva 
kulturebis jamuri aorTqlebis codnas(Zveli anagis venaxis sarwyav 
nakveTebSi maqsimaluri jamuri aorTqleba aRwevs ivnis-ivlisSi da Seadgens 
338mm,minimaluri dekember-ianvarSi da Seadgens 53 mm) [35]. 

amave dros alaznis velis marjvena sanapiros damlaSebuli masivebis 
pirobebSi yuradsaRebia adgilobrivi pirobebis ramdenime damaxasiaTebeli 
Taviseburebani: damlaSebuli masivis niadagebi Sedgebian tengaumtari 
Tixebisgan. garda amisa, es niadagebi arian gabicobebulebi, e.i. niadagis 
profili gajerebulia natriumiT, rasac kargad gviCvenebs niadagis profilSi 
marilebis Semcveloba (cxrili 6.1 da 6.2) natriumis siWarbe auaresebs niada-
gis struqturas, irRveva struqturuli agregatebi, izrdeba dispersiuloba, 
izrdeba lamis fraqciis raodenoba da niadagi xdeba wyalgaumtari an sustad 
wyalgamtari. 

es mtkicdeba niadagis meqanikuri SedgenilobiT. (cxrili 7.1) [13]. 
rogorc cxrilidan Cans, nakveT 3-ze (bunebrivi balaxi) SeimCneva 0.25-dan 

0.001 mm-mde zomis fraqciebis Semcireba da lamis<0.001 mm zomis fraqciis mni-
Svnelovani mateba. 

amrigad, sakvlevi masivis wylis reJimis formirebisas mniSvnelovania 
atmosferuli naleqebi, gruntis wylebi, jamuri aorTqleba da sxva. 

atmosferuli naleqebi axdenen gansakuTrebul gavlenas sakvlevi 
niadagebis wylis reJimze. mniSvnelovani faqtoria reliefi. niadagiswylis 
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reJimi mniSvnelovanwilad ganpirobebulia agreTve TviT niadagisa da 
gruntis TvisebebiT. 

A cxrili 7.1 Zv.anagis niadagebis meqanikuri Sedgeniloba 
 
genetikuri 
horizonti 

siRrme, 
sm 

meqanikuri Sedgeniloba (fraqciebi), % 
0.25-0.05mm <0.05mm <0.01mm <0.005mm <0.001mm 

vaSlis baRi 

A0 
0-10 2.12 97.88 66.28 57.85 38.79 
10-20 3.21 96.79 67.66 56.04 38.95 

A1 
20-30 3.97 96.03 66.75 56.03 38.07 
30-40 4.86 95.14 66.66 57.20 38.19 

B1 

40-50 6.95 93.05 77.74 68.94 47.07 
50-60 2.95 97.06 62.55 73.69 52.97 
60-70 2.97 97.03 85.74 75.31 51.95 
70-80 11.74 88.26 85.14 76.02 58.62 
80-90 1.58 98.42 90.88 80.59 50.06 

B2 

90-100 5.89 94.11 91.55 79.39 55.45 
100-110 5.04 93.96 88.98 75.73 54.94 
110-120 4.92 95.08 87.03 75.50 56.15 

C1 
120-130 2.50 97.58 83.40 74.03 50.65 
130-140 22.28 77.72 70.89 64.83 48.61 

C2 
140-150 3.77 96.26 82.84 72.03 51.69 

      

ვenaxi 

A0 
0-10 9.71 90.29 61.10 49.51 32.94 
10-20 6.10 93.90 59.25 49.68 35.33 

A1 
20-30 8.04 91.96 60.49 51.35 33.41 
30-40 6.20 93.80 66.74 52.55 37.18 
40-50 10.28 89.72 63.22 53.85 35.94 

B1 

50-60 10.49 89.51 64.48 53.85 35.41 
60-70 9.18 90.82 70.81 57.46 39.40 
70-80 8.63 91.37 68.83 58.41 40.14 

B2 

80-90 7.34 92.66 74.54 62.29 42.49 
90-100 8.74 91.26 78.01 65.10 44.98 
100-110 5.34 94.66 86.23 73.09 51.93 
110-120 3.81 96.19 87.40 80.57 60.91 
120-130 2.50 97.50 87.89 79.64 60.50 
130-140 2.71 97.29 88.85 82.83 65.98 

C 140-150 4.10 95.90 90.11 80.74 59.70 
bunebrivi balaxi 

A1 
0-10 6.67 93.33 83.23 73.72 49.55 
10-20 4.66 95.34 80.47 72.33 52.93 

A2 
20-30 5.77 94.23 85.66 72.24 47.87 
30-40 5.60 94.40 81.98 74.08 51.28 

B1 

40-50 5.04 94.96 88.33 78.94 54.11 

50-60 3.88 96.12 89.2ვ2 81.79 61.06 

60-70 5.15 94.85 89.13 83.24 58.77 
70-80 4.20 95.80 90.81 83.25 63.34 
80-90 5.02 94.98 90.87 85.28 62.20 

B2 

90-100 3.03 96.97 90.72 86.40 65.16 
100-110 5.11 94.89 87.20 78.92 62.45 
110-120 4.13 95.87 89.53 81.45 59.61 
120-130 5.54 94.46 90.98 81.74 56.99 
130-140 6.61 93.32 74.99 61.67 51.01 
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C1 140-150 4.15 95.85 74.88 59.52 42.72 
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kovda [36] aRniSnavs, rom mZime TixebSi kapilaruli teni amodis da 

gadaadgildeba mniSvnelovan simaRleze gruntis wylebisgan (5-6m-mde), magram 
kapilaruli moZraobis siCqare Zalian dabalia. Tixebi gamoirCevian agreTve 
umniSvnelo wyalgamtarobiT. Sesabamisad, gruntis wylebis axlo mdebareobis 
dros an niadagis kapilaruli Tvisebebi mniSvnelovanwilad gansazRvraven 
niadaggruntis wylisa da marilebis reJims. qvemo alaznis sarwyav terito-
riaze maRali dispersiulobisa da mkvrivi aRnagobis gamo kapilaruli Tvi-
sebebi gamovlindeba sustad. ase mg. gruntis wylebis 80-105 sm siRrmeze dgo-
misas, kapilaruli amosvla meryeobs 65-105 sm-mde, xolo 200-250 sm-ze dgomisas 
kapilaroba aRwevs 120-170 sm-s [37]. xolo bunebrivi balaxis niadagebSi 
infiltraciis koeficienti tolia 0.025 mm/wT-Si, e.i. niadagis wyalgamtaroba 
bunebrivi balaxis qveS TiTqmis 2-jer uaresia, vidre sxva nakveTebze, kerZod 
venaxSi. 

zemoTqmulidan gamomdinare SeiZleba davaskvnaT, rom niadaggruntebi 
damlaSebuli masivebis, romlebic ar irwyvebian (bunebrivi balaxi) imyofebian 
gruntis wylebis gansazRvruli zemoqmedebis qveS da ganicdian gruntismier 
datenianebas. xolo sarwyav nakveTebze (venaxi) niadagis profilis kavSiri 
gruntis wylebTan ar arsebobs da am niadagebis wylis reJimi ZiriTadad 
formirdeba iseTi faqtorebis zemoqmedebiT, rogoricaa atmosferuli 
naleqebi, sarwyavi wylebi da jamuri aorTqleba.  

sarwyav pirobebSi did rols TamaSobs morwyva, romelic uzrunvelyofs 
niadagis profilis Rrma dasvelebas, romlis drosac qveda fenebSi Warbi 
tenisSemcveli kerebi warmoiSoba zeda horizontebTan SedarebiT, sadac 
tenianoba naklebad stabiluria da icvleba ufro SesamCnevad sxvadasxva 
faqtorebiT, rogoricaa naleqebi, rwyva da aorTqleba. aseTi maRali 
tenianobis kerebi niadagis qveda horizontebSi ganapirobeben tenis aRmaval 
dinebas da niadagis zeda horizontebSi wyalSi xsnadi marilebis 
gadaadgilebas.rwyvis normebis daucvelobis SemTxvevaSi es tenianobis kerebi 
izrdeba, ereva gruntis wylebs da damlaSebul niadagebSi adgili aqvs 
niadagis meorad damlaSebas.      

niadagis meoradi damlaSeba aris uaryofiTi faqtori, romelic SeiZleba 
acilebul iqnas Tu gvecodineba sarwyavi miwebis melioraciuli mdgomareoba 
da maTSi marildagrovebis procesebis xasiaTi (ganmlaSebis an teritoriis 
damlaSebis). 

umetes SemTxvevaSi meoradi damlaSeba aRiniSneba morwyvisas, rodesac 
xdeba niadagis tenis da marilianobis reJimis cvalebadoba, am dros mimdina-
reobs niadagis gamkvriveba da niadagis agregatulobis dakargva, gruntis 
wylebis donis amaRleba, wyalxsnadebis kapilaruli amosvla zedapirul hor-
izontebSi, wylis intensiuri aorTqleba niadagis zedapiridan da marilebis 
akumulacia niadagis fesvebiT gajerebul fenebSi [38].       

amitom mecnierulad dasabuTebuli rekomendaciebis da meTodebis damuSa-
vebisaTvis pirvel rigSi aucilebelia sarwyavi teritoriis wylianobisa da 
marilianobis reJimis kvleva, rogorc ara damlaSebuli, ise damlaSebis niS-
nebiT, agreTve miwebis, romlebic moirwyvebian momavalSi. amave dros sasur-
velia kvlevebs qondeT mravalwliuri xasiaTi. 

kovdas mixedviT [36] aRiniSneba wyalSi xsnadi marilebis gadaadgilebis 
da dagrovebis cikluri xasiaTi niadagis profilSi hidrometeorologiuri 
pirobebis gavleniT wlis sxvadsxva sezonebSi. gamovlenilia niadagis mari-
lianobis saukunovani mravalwliuri da sezonur-wliuri ciklebi rwyvis 
pirobebSi.  
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marilebis reJimis sezonur-wliur ciklSi SeiZleba ganvasxvavoT ori 
ZiriTadi periodi: teniani (zamTarsa da gazafxulze), rodesac niadagis prof-
ilSi aRematebian xsnarebis daRmavali deni da mimdinareobs sezonuri 
ganmlaSeba (marilebis Semcireba), da mSrali da cxeli (zafxuli da Semod-
goma), rodesac aRematebian xsnarebis aRmavali deni da mimdinareobs niadagis 
aqtiuri zeda fenebis sezonuri damlaSeba. kovda aRniSnavs, rom TiToeuli 
morwyvis dros damlaSebis reJimis sezonur-wliuri cikli rTuldeba, 
gansakuTrebiT gruntis wylebis maRla dgomis SemTxvevaSi an da niadagis 
kapilarul-gruntuli datenianebis dros. 

niadagis marilianobis dinamikis Sedegebi bunebrivi balaxis da venaxis 
qveS mocemulia cxrilSi 7.2. dakvirvebebi tardeboda zamTris, gazafxulis da 

zafxulis sezonebSi. rogorc cxrilidan Cans Cl'–iს ionebis Sefardeba SO4~~-
Tan gacilebiT naklebia 0.5-iT da bunebrivi balaxis qveS damlaSeba ekuTvnis 
sulfaturi tipis damlaSebas. am tipis niadagebSi damlaSeba gamowveulia 
hidrometeorologiuri faqtorebis gavleniT, gansakuTrebiT naleqebiT da 
aorTqlebiT, radgan am niadagebis damlaSeba ar eqvemdebareba adamianis 
sameurneo zemoqmedebas (damuSaveba, morwyva da sxv.) 

saerTo marilebis Semcvelobis mixedviT am niadagebis zeda horizontebi, 
daaxloebiT 20sm siRrmemde, sustad damlaSebulia; magramukve qvemoT 50sm-mde 
saSualod; meore naxevarmetrze da gansakuTrebiT profilis meore metrze 
Zlier damlaSebulia. qvemoT profilSi damlaSeba kvlav mcirdeba. amrigad, 
marilebis dagrovebis Zirad fenas warmoadgens 1.5 siRrmis fena niadagis 
zedapiridan 50-200 sm-ze. 

kaTionebis mixedviT damlaSebis xarisxi SeiZleba ganisazRvros rogorc 
tute-natriumiani, sadac Na+ da Ca++ ionebi aRematebian Mg++ ionebs. Na+ da Ca++ 
ionebi am niadagebSi arian Tanabari SefardebiT, magram maTi gavrceleba pro-
filSi sxvadasxvanairia: profilis zeda pirvel metrSi Warboben Na kaTio-
nebi, xolo profilis siRrmeSi meore metrSi Ca++ kaTionebi. 

bunebrivi balaxis qveS Tu zamTris sezonSi zeda 0-20 sm niadagis fena 
Seicavda marilebis umniSvnelo raodenobas (0.55%) maTi ZiriTadi masa dagro-
vilia fena 50-200 sm da maqsimalur mniSvnelobas (2.98%) aRwevs 100-150 sm siR-
rmeze. gazafxulis SuaSi moxda marilebis mniSvnelovani gadaadgileba zeviT-
profilSi. aprilSi adviladxsnadi marilebis maqsimumi (1.96%) aRiniSneba ukve 
30-50 sm siRrmeze e.i. marilebis mniSvnelovani raodenoba gadaadgilda profi-
lis zeda naxevarmetrSi. msgavsi gadaadgileba Sua gazafxulze ganpiro-
bebuli iyo iseTi gaerTianebuli faqtorebis moqmedebiT, rogoricaa maRali 
niadagis maRali tenianoba, haeris temperaturis aweva gazafxulze, niadagis 
gamoSroba, naleqebis intensiuri aorTqleba niadagis zedapiridan. 

am faqtorebs emateba gruntis wylebi, romlebic axlos mdebareoben ze-
dapiridan, ris Sedegadac xdeba kapilarul-gruntuli datenianeba. 

maisis TveSi suraTi icvleba. mniSvnelovani naleqebi, romelic or deka-
daSi Seadgenda 80mm, ramac gamoiwvia adviladxsnadi marilebis qveda fenebSi 
gadaadgileba. 0-20 sm fenaSi marilebis saerTo raodenoba daeca 0.55%-mde, 
maTi maqsimaluri raodenoba dagrovda meore naxevarmetrSi (1.86%). 

ivnisis pirvel dekadaSi moxda marilebis amosvla niadagis profilSi da 
maTi maqsimaluri raodenoba Seadgenda 1.89% 20-50sm siRrmeze. Semdeg ivnisSi 
mosuli naleqebiT (53.8 mm) moxda marilebis axali gadaadgileba niadagis 
profilis Rrma fenebSi 50-150sm marilebis maqsimaluri SemcvelobiT. 

Cl' ufro meti Semcveloba aRiniSneba zamTarSi 20-200 sm siRrmeze da gan-
sakuTrebiT 50-150sm siRrmeze, sadac qloridebi Seadgenen 0.066-0.069%. am dros 
SO4-is Semcveloba 50-200 sm fenaSi Seadgens 1.28-1.59% e.i. mniSvnelovnad metia, 
vidre qlori. mTlianobaSi bunebrivi balaxis qveS niadagisTvis mTeli dak-
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virvebis periodSi zamTari-gazafxuli-zafxuli (Tebervali-ivlisi) damaxa-
siaTebelia profilis mTel siRmeze sulfatebis metoba qlorze.  

 
 
 
 

cxrili 7.2  Zveli anagis niadagebis marilianobis 
dinamikis Sedegebi 

 

siRrme, 
sm 

mSrali naSTi,  % 
 

II IV V VI VII 

 balaxi 
 

0-20 
 

0.553 0.456 0.435 0.876 0.568 

 
20-50 

 
1.333 1.829 1.145 1.812 0.819 

 
50-100 

 
2.375 1.756 1.861 1.811 1.711 

 
100-150 

 
2.985 1.606 1.799 1.507 1.679 

 
150-200 

 
508 1.536 1.759 1.116 1.243 

 venaxi 
 

0-20 
 

0.230 0.809 0.122 0.359 0.544 

 
20-50 

 
0.241 0.541 0.703 0.440 0.648 

 
50-100 

 
0.290 0.576 0.845 0.541 0.561 

 
100-150 

 
0.261 0.676 0.824 0.366 0.464 

 
150-200 

 
- 0.600 1.069 0.254 0.417 
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რogorc iyo aRniSnuli profile Seicavs gacilebiT met Ca++ da Na+ ionebs, vidre 

Mg++, es niadagebi xasiaTdebian ZiriTadad profilSi Ca++ da Na+–is sulfatebis 
dagrovebiTa da gadaadgilebiT. 

Analizebze dayrdnobiT SeiZleba davaskvnaT, rom bunebrivi balaxis nia-
dagebisTvis damaxasiaTebelia niadagSi gadaadgileba da ganawileba marileb-
is. Hhidrometeorologiuri da hidrogeologiuri faqtorebis pirobebSi 
profilis sxvadasxva nawilebSi xdeba morigeobiTi damlaSeba da ganmlaSeba.   
amave dros marilebis Semadgenloba ZiriTadad icvleba zeda naxevarmetriani 
niadagis profilSi. 

Tu gavaanalizebT niadagis marilianobis profils, masSi adviladxsnadi, 
saSualodxsnadi da Zneladxsnadi marilebis gavrcelebas profilSi, aRmoC-
ndeba, rom 0-120 sm-ze Na+ ionebi aRematebian Ca++ ionebs, xolo qveda fenebSi 
piriqiT, Na+-is sulfatebis maqsimumia zeviT profilSi, vidre Ca++-is sul-
fatebis maqsimumi. Sesabamisad, mimdinareobs adviladxsnadi marilebis aweva. 
radgan natriumis sulfati (Na2SO4) ekuTvnis Zalian adviladxsnadi marilebis 
jgufs SedarebiT saSualodxsnad kalciumis sulfatTan (CaSO4), SeiZleba 
davaskvnaT, rom niadagebSi bunebrivi balaxis qveS morigeobiT cvladi 
damlaSebis da ganmlaSebis procesebis dros Warbobs damlaSebi sprocesi, 
sadac bunebrivi niadagis garecxva ar warmoebs, rasac pirvel rigSi 
ganapirobebs masivis bunebrivi aradrenireba. 

cxrilSi 7.2 moyvanilia agreTve niadaggruntis marilianobis Sedgeni-
lobis dinamikis Sedegebi venaxis qveS. Rogorc monacemebidan Cans es 
niadagebi miekuTvnebian aradamlaSebuls, mxolod calkeul SemTxvevebSi 
aRiniSneba periodulad marilebis mokledroiT dagroveba sustad damlaSebu-
lis donemde .imis gamo, rom es niadagebi Seicaven mcire raodenobis 
marilebs, amitom morigeobiT niadagSi marilebis gadaadgileba da gavrcele-
ba niadagis profilSi gamoxatulia gacilebiT sustad, vidre niadagis 
profilSi bunebrivi balaxis qveS. 

zamTris bolos gazafxulis dasawyisSi marilebis Semcveloba profilSi 
Seadgenda 0.23-dan 0.29%-mde maqsimums naxevarmetrian fenaSi 50-100sm siRrmeze. 
gazafxulis SuaSi zeda 0-20sm horizontSi moxda saerTo zrda (0.8%) 
marilebis profilSi, rasac xeli Seuwyo niadagis zedapiridan aorTqlebam 
da niadagis profilSi tenis aRmavalma moZraobam. magram maisis TveSi mosuli 
naleqebis Sedegad, marilebis Semcveloba niadagis zeda 0-20sm fenebSi 
mniSvnelovnad Semcirda (0.12%), xolo qveda horizontebSi ki gaizarda 1%-mde 
da miaRwia saSualod damlaSebuli niadagebis donemde naxevarmetrian fenaSi 
150-200sm siRrmeSi. Semdeg mTeli zafxulis ganmavlobaSi marilebis 
Semcveloba profilSi darCa metnaklebad ucvleli. marilebis Semcveloba 
Seadgenda 0.3-0.6%. 

qloris  Semcvelobam sezonis periodSi ganicada umniSvnelo cvlileba 
0.011-0.012 % da xSirad 0.014-0.015% farglebSi. mosuli naleqebis gavleniT Se-
samCnevi cvlileba moxda SO4-is raodenobaSi, kerZod, gazafxulis (marti-apri-
li) SemcvelobasTan SedarebiT. mTlianobaSi SO4 Semcveloba niadagSi mniSvne-
lovnad aRemateba qloridebis Semcvelobas. Sefardeba Cl/SO4 ZiriTadad Sead-
gens 0.2-0.3.zafxulis SuaSi, mosuli atmosferuli naleqebis gavleniT, SesamC-
nevad Semcirda niadagis mTel profilSi agreTve HCO3-is raodenobac, rom-
lis Semcveloba zamTris bolos da gazafxulis dasawyisSi aRemateboda Cl--
is Semcvelobas. HCO3

-
 ionebis maRali Semcveloba ganpirobebulia sarwyavi 

wylebis xarisxiT, romelic qimiuri SedgenilobiT aris hidrokarbonatuli 
HCO3

--is 26-40% eqvivalentiT. HCO3
-
  SeiZleba niadaggruntSi dagrovdes agreT-

ve gamanawilebeli arxebidan, romlebic muSaoben dReRamis ganmavlobaSi. 
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agreTve gvian Semodgomisa da adre gazafxulis tenis damagrovebeli rwyve-
bisas. 

unda aRiniSnos, rom niadaggrunti venaxis qveS xasiaTdeba profilSi 
umniSvnelo Mg++ SemcvelobiT, romlis Semcvelobac mTeli sezonis manZilze 
stabiluria da icvleba 0.001-0.004 % farglebSi, iSviaTad aRwevs 0.006 %. rac 
Seexeba Na+ da Ca++ Semcvelobas, isini gacilebiT aRematebian Mg++–is Semcvel-
obas da am niadagebSi ganapirobeben natriumis da kalciumis sulfatebis 
raodenobas. amave dros niadagis profilis zeda horizontebSi aRiniSneba Na+ 

da Ca++ Tanabari raodenoba, xolo qveda horizontebSi Warbobs Na+ ionebi. 
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8. koleqtorul-drenaJuli gruntis da sarwyavi wylebis qimiuri 
Sedgeniloba md. alaznis marjvena sanapiros damlaSebul niadagebze 

 

Aalaznis velis meliorirebuli miwebis pirobebSi gruntisa da 
drenaJuli wylebis qimiuri Sedgenilobis daxasiaTebas aqvs didi praqtikuli 
mniSvneloba efeqturi-CarecxviTi sarwyavi reJimis damuSavebisa da 
meliorirebuli masivebis swori miwaTsargeblobisaTvis. amave dros 
mniSvnelovania sarwyavi wylis xarisxis sarwyavad vargisianobis Sefaseba, 
raTa Tavidan aviciloT niadagis meoradi damlaSeba. 

koleqtorul-drenaJuli sarwyavi wylebis kargi qimiuri xarisxis 
SemTxvevaSi SeiZleba gamoyenebul iqnes rogorc damatebiTi morwyvis wyaro. 
Tumca maRali mineralizaciis SemTxvevaSi, isini SeiZleba gaxdnen bunebrivi 
wylebis gaWuWyianebis wyaro. aqedan gamomdinare koleqtorul-drenaJuli 
wylebis qimiuri Sedgenilobis formirebis procesebis Seswavlas aqvs didi 
gamoyenebiTi mniSvneloba.  

Qqvemo alaznis sarwyavi sistema ganTavsebulia alaznis velis marjve-
na sanapiroze, sadac Cveni kvlevis obieqtia. alaznis velis 35 aTasi heqtari 
teritoriis morwyva xorcieldeba qvemo alaznis magistraluri arxis 
saSualebiT, romlis wylis xarjic saTave nagebobebTan Seadgens 18m3/wm, 
xolo md.alazanSi vardnisas 3m3/wm-Si.  

wyali magistraluri arxidan mindvrebze miewodeba 46 gamanawileblis 
saSualebiT, xolo Camdinare wylebi ikribeba 50 wvrili da msxvili kole-
qtorebiT. ukan dabrunebuli wylebi wvrili koleqtorebidan xvdebian ufro 
msxvilSi, iqidan ki xvdebian md.alazanSi. koleqtoruli qseli md.alazanSi 
uSvebs daaxloebiT 4-7m3/wm-Si Camdinare wylebs. 

garda amisa siRnaRis raionSi wnoris mecxoveleobis kompleqsis teri-
toriaze 1980-iani wlebis dasawyisSi ganxorcielda daxuruli koleqtorul-
drenaJuli qselis mSenebloba 10000 ha-ze. wnoris mimdebare farTobebze sof. 
vaqirSi, tibaanSi, juRaanSi da Zvel anagaSi aseve ganxorcielda koleqto-
rul-drenaJuli qselis mSenebloba 5000 ha-ze, sul 15000 ha-ze. 

Seqmnili iyo niadagebis damlaSebis rukebi da Catarebuli iyo 
kapitaluri Carecxvebi Zlier da saSualod damlaSebul niadagebze 8-12 aTasi 
m3/ha-ze normiT. 

wnoris yofili mecxoveleobis kompleqsSi da mimdebare farTobebze 
arsebuli sacdeli nakveTis statistikuri monacemebis rekomendaciebiT dre-
naJTa Soris manZili Seadgens 215 metrs, siRrmiT 3-3.5 metrs. gruntis wylebi 
am teritoriaze mdebareobs 1-5 metramde. 

aRsaniSnavia, rom bolo 20wlis manZilze arsebuli zogierTi koleqt-
orul-drenaJuli sistema gamovida mwyobridan, ris Sedegadac Sewyda maril-
ebis Carecxva-gamotana sasoflo-sameurneo savargulebidan da mniSvnelovnad 
gauaresda niadagis xarisxi. 

koleqtorul-drenaJuli da gruntis wylebis qimiuri Sedgeniloba fo-
rmirdeba mTeli rigi faqtorebis zemoqmedebiT, iseTi rogoricaa; adgilis 
reliefi, klimaturi pirobebi (pirvel rigSi atmosferuli naleqebi, haeris 
temperatura, niadagis zedapiridan aorTqleba) da gansakuTrebiT iseTi domi-
nirebuli faqtoris zemoqmedebiT, rogoricaa sarwyavi wylis mineralizacia 
da sarwyavi teritoriis niadagebis qimiuri Sedgeniloba. es ori urTierTda-
kavSirebuli da urTierTmomqmedi ZiriTadi formirebadi faqtorebia, roml-
ebic ganapirobeben Camdinare koleqtorul-drenaJuli wylebis qimiur Sedge-
nilobas. 



48 

 

rogorc cnobilia, atmosferuli naleqebi iwveven zedapiruli wylebis 
mineralizaciisa da Sedgenilobis mniSvnelovan cvlilebebs. Tumca mSral 
raionebSi maTi gavlena ramdenadme Sesustebulia, gansakuTrebiT koleqto-
rul-drenaJuli wylebisaTvis,Tu ar CavTvliT niaRvruli xasiaTis naleqebs. 
amitom, rom ganvsazRvroT atmosferuli naleqebis roli koleqtorul-
drenaJuli wylebis qimiuri Sedgenilobis formirebaSi, mxedvelobaSi unda 
miviRoT maqsimaluri an efeqturi naleqebis qimiuri Sedgeniloba, radgan 
naleqebi, romlebic modian mcire raodenobiT da amave dros Zlier 
orTqldebian, Cveulebriv ar warmoqmnian zedapirul Camonadens da amitom ar 
axdenen wylebis qimiur Sedgenilobaze TavianT gavlenas.wylis temperaturis 
ryevadoba ganapirobebs marilebis xsnadobis cvalebadobas, rolebic arian 
bunebriv xsnarebSi. xsnaris temperaturis Semcirebisas 40-dan 7ºC-mde Na2SO4-
is xsnadoba ecema daaxloebiT 7-jer, xolo Na2CO3–is 9-jer. amiT aixsneba 
temperaturis dacemisas sodis kristalizacia da koleqtorul-drenaJuli 
wylebisa da damlaSebuli niadagebis xsnarebis gajereba xsnadi marilebiT. 
xolo zafxulSi maRali temperaturis dros xdeba metamorfizacia koleqto-
rul-drenaJuli wylebidan umniSvnelo kalcitis naleqis gamoyofa Ca(HCO3)2-
is warmoqmniT. am process Cveulebriv ewinaaRmdegeba mikroorganizmebis bio-
logiuri aqtiuroba, romelsac Tan axlavs CO2–is producireba da gaZliere-
ba Tbil wyalSi. organuli nivTierebebis maRali Semcvelobis dros izrdeba 
hidrokarbonatuli ionebis ricxvi. 

koleqtorul-drenaJuli wylebis da niadagebis qimiur Sedgenilobaze 
ufro mniSvnelovan gavlenas axdens aorTqleba. aorTqlebis procesis 
Sedegad xdeba maTSi marilebis koncentracia. 

wylis nimuSebi aRebul iqna md.alaznis, qv.alaznis sarwyavi arxidan, 
koleqtorul-drenaJuli da gruntis wylebidan [13]. 

wylis nimuSebSi isazRvreba: pH,  mineralizacia, Cl-, SO4
--,HCO3

-, Ca++, Mg++, 

Na++K+ (Na+K jami gamoiTvleba anionebis jamisa da kaTionebis jamis sxvaobiT).  
 
 

cxrili 8.1  qvemo alaznis magistraluri arxis sarwyavi wylis 
qimiuri analizis Sedegebi 

 

wylis nimuSis 
aRebis adgili 

minera 
lizacia HCO3

- SO4
-- Cl- Cu Mg++ Na++K+ 

mg/l 
qvemo alaznis 
magistraluri arxi-
saTave nageboba  

213.6-342.5 98.8-194.3 17.8-66.4 1.4-30.3 32.8-44.7 2.4-11.6 3.2-45.2 

qvemo alaznis 
magistraluri arxi-
q.wnori 

234.-372.9 116.9-208.9 21.1-90.8 0.7-22.7 35.7-50.6 3.0-9.8 11.5-48.0 

qvemo alaznis 
magistraluri arxi-
sof. Zv. anaga 

206.5-423.5 103.7-228.7 7.4-104.5 1.4-38.6 29.8-76.1 3.6-15.1 11.0-75.0 

qvemo alaznis 
magistraluri arxi-
sof. xirsa 

237.8-444.4 122.0-197.3 16.8-104.5 1.2-42.9 38.2-47.5 3.6-13.8 18.2-87.5 

 
rogorc cxrili 8.1-dan Cans sarwyavi wylis mineralizacia qvemo 

alaznis magistraluri arxis sigrZeze meryeobs 200-450 mg/l sazRvrebSi. misi 
minimaluri mniSvneloba aRiniSneba gazafxulis bolos-zafxulis dasawyisSi, 
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xolo maqsimaluri zamTarsa da zafxulis SuaSi. Tavisi SemadgenlobiT 
sarwyavi wyali hidrokarbonatul-kalciumiania.arxis mTel sigrZeze wylis 
qimizmi praqtikulad mcired icvleba. 

mTavari ionebidan ufro maRalia magistraluri arxis wyalSi HCO3
- 

ionebi. intensiuri rwyvis periodSi (gazafxuli-zafxuli) aRwevs 100-230 mg/l. 
HCO3

-  meti raodenoba sxva ionebTan SedarebiT mkveTradaa gamoxatuli gazaf-
xulis wyaldidobis da Semodgomis wvimebis dros. SO4

--–is Semcveloba 
SedarebiT maRalia zamTris da zafxulis wyalmcirobebisas. am periodSi SO4

-- 
aRwevs 105 mg/l, rac damaxasiaTebelia mcire mineralizirebuli wylebisTvis. 
SO4 aseTi maRali Semcveloba wyalmcirobis periodSi gamowveulia albaT 
imiT, rom magistraluri arxi ar aris mopirkeTebuli da gadis niadaggruntSi 
ramdenadme amaRlebuli marilebis SedgenilobiT, romelic gavlenas axdens 
sarwyavi wylis qimiur Sedgenilobaze. amiTve SeiZleba aixsnas Cl-, ionebis 
SedarebiT maRali Semcveloba wyalmcirobis periodSi 43mg/l. kaTionebs So-
ris Ca++ meryeobs 29.8-50.6, Mg++ - 2.4-15.1, xolo  Na++K+ - 3.2-87.5 mg/l sazRvrebSi. 

vinaidan qvemo alaznis magistraluri arxis kvebis wyaros warmoadgens 
md. alazani, amitom mogvyavs md.alaznis qimiuri Sedgeniloba (cxrili 8.2). 
md.alaznis wyali hidrokarbonatulia  ufro meti meryeobiT xasiaTdebian 

HCO3
 -da SO4

 - --is ionebi, xolo kaTionebidan Ca++  da Na++K+ ufro myaria Cl-, da 
Mg++-is ionebi. 

 
 

cxrili 8.2   md.alaznis wylis qimiuri analizis Sedegebi 

 

sinjis aRebis 
adgili 

minera 
lizacia HCO3

- SO4
-- Cl- Cu Mg++ Na++K+ 

mg/l 
md. 
alaznisqvemoalazni
ssarwyaviarxis-
saTavenageboba 

203.6-328.4 103.3-172.0 14.2-54.2 1.1-17.7 34.3-46.7 0.8-7.8 17.5-37.0 

md. alazanisof. 
zemoqedi 

238.5-648.5 97.6-200.1 
22.6-
179.4 

1.2-80.8 33.2-59.6 5.4-28.6 22.5-100.0 

mdalazani-
2kmqvemoTalaznissa
rwyaviarxiswylebTa
nSeerTebisSemdeg 

253.5-649.2 97.6-176.9 
58.9-
163.1 

3.5-29.8 34.2-50.4 6.2-28.9 24.5-269.0 

 
md.alaznis qvemoT dinebis mimarTulebiT saerTo mineralizacia 

icvleba saTaveebTan SedarebiT. rodesac xdeba magistralur arxSi misi 
CaSveba, mineralizacia aRwevs 650 mg/l; da  aseve misi qimiuri Sedgenilobac, 
izrdeba SO4

- - (180 mg/l)   da Na++K+ (269 mg/l). 

sarwyavi wylis Sidawliuri ionuri cvalebadoba xdeba dasaSveb saz-
RvrebSi. marilebis dasaSvebi norma wyalSi, romelic gamoiyeneba sasoflo-
sameurneo kulturebis mosarwyavad, Seadgens 1g/l, amitom md.alaznis wyali 
SeiZleba CaiTvalos sarwyavad gamosayeneblad. 
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cxrili 8.3  koleqtorul-drenaJuli wylebis qimiuri analizis 
Sedegebi 

 

sinjis aRebis 
adgili 

minera 
lizacia HCO3

- SO4
-- Cl- Cu Mg++ Na++K+ 

mg/l 
koleqtori-29 
wnorTan (K-29) 
gzalagodexTan 

1033.4-1945.2 185.4-353.8 392.6-1149.4 4.4-130.0 61.6-285.0 20.5-167.8 27.5-277.7 

koleqtorikumba-
Ti (K-29) 
Zv.anagiskoleqto-
rSi (K-29) CaSveba-
mde 

142.6-985.6 130.0-427.0 34.6-280.2 5.5-91.0 40.2-101.9 3.6-402 51.5-175.0 

koleqtori Zv. 
anaga saTave 

1287.6-7525.9 151.3-429.9 656.7-4028.6 38.6-707.8 11.7-344.2 33.0-392.0 46.4-1805.0 

koleqtorul-
drenaJuliwyalis
of. 
Zv.anagiseqsperimen
tulinakveTebisqve
moT 

674.4-4849.2 159.8-390.4 389.1-2799.8 7.1-65.7 51.1-399.3 55.3-150.9 12.0-1087.5 

 
koleqtorul-drenaJuli wylebi warmoadgenen damlaSebuli niadagebis 

umeteswilad filtratebs. aqvs SedarebiT maRali mineralizacia, vidre 
zedapirul-Camdinare wylebs.  

koleqtorul-drenaJuli wylebi qv.alaznis sarwyavi sistemebis saSuale-
biT xvdebian md.alazanSi. vinaidan am wylebs aqvT ufro maRali minerali-
zacia md.alaznis wyalTan SedarebiT, isini iwveven maTSi marilebis koncent-
raciis matebas 200-230mg/l-iT.  

cxrilSi 8.3 mocemulia koleqtorul-drenaJuli wylebis qimiuri Sedge-
niloba, maTi mineralizacia meryeobs 142.6-dan 7525.9 mg/l. yvelaze meti miner-
alizsacia aris im koleqtorebSi, sadac niadagidan gamosuli drenaJuli wy-
lebi vardebian koleqtorebSi, sadac xdeba zedapirul Camdinare wylebTan 
Sereva da rac iwvevs maTSi mineralizaciis awevas. mag. mineralizaciis maRa-
li mniSvneloba (7525.9 mg/l) aRiniSneba Zv.anagis koleqtorSi K-36 sadac Caed-
inebian drenaJuli wylebi mineralizaciiT 5 g/l-ze meti.zogierT SemTxvevaSi 
es wylebi SeiZleba ganmeorebiT iyos gamoyenebuli sxvadasxva sameurneosaWi-
roebisaTvis, maT Soris mosarwyavad, rac iZleva gansazRvrul ekonomikur ef-
eqts. xolo im koleqtorul-drenaJul wylebs, romlebSic wylis mineraliza-
cia aRemateba 2-3 g/l-ze, SeiZleba mieces rekomendacia marilebis koncentrac-
iis xelovnuri SemcirebiT (1.0-1.5 g/l-mde) am koleqtorebSi magistraluri ar-
xidan gamanawilebelis saSualebiT sufTa sarwyavi wylebis pirdapiri CaSve-
biT.  

sabolood koleqtorul-drenaJuli wylebis qimiur Sedgenilobasa da 
mineralizaciaze dakvirveba, romlebic gamodian meliorirebuli masivebis 
niadagebis fenebidan mniSvnelovan interess iZenen ara marto marilebis gamo-
tanis xarisxis Sefasebisas, aramed misi meoradi gamoyenebis SesaZleblobisa-
Tvis, aseve misi gavleniT mdinaris wylis xarisxze. 

didi mniSvneloba aqvs gruntis wylebis mineralizaciis xarisxs. alaznis 
velis mniSvnelovani nawilis gruntis wylebi sakmaod mineralizebulia, maTi 
done meryeobs 1.5-5 m farglebSi. ZiriTad faqtorebs, romlebic gansazRvraven 
gruntis wylebis mineralizaciis xasiaTsa da xarisxs, warmoadgenen: gruntis 
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sizrqis damlaSebis done, marilTa qimiuri buneba da miwisqveSa wylebis din-
amika [24]. cxrilSi 8.4 mocemulia gruntis wylebis qimiuri analizis Sedegebi. 

 
cxrili 8.4 gruntis wylebis qimiuri analizis Sedegebi 

 
 

WaburRi
lis # 

minera 
lizacia 

HCO3
- SO4

-- Cl- Cu Mg++ Na++K+ 

mg/l 
marti, 1980 

41 4524.5 1091.9 2360.4 654.2 24.2 220.5 1637.1 

44 12108.4 2632.2 2396.6 3115.2 12.1 517.0 3435.3 

48 9788.8 - 2341.4 3621.4 - - 3826.0 

51 10624.8 818.6 2405.6 3640.9 48.5 357.7 3353.5 

52 4794.0 - 2320.0 732.1 - - 1741.8 

55 7643.2 2646.8 2305.2 272.6 8.1 54.0 2356.5 

59 7643.2 2646.8 2305.2 272.6 8.1 54.0 2356.5 

61 3914.0 73.2 2292.0 264.8 105.0 95.6 1083.5 

62 4386.5 184.2 2397.4 267.3 448.2 198.4 691.0 

81 13142.6 2005.0 2302.8 3115.2 12.1 468.0 3234.5 

ivnisi 1980 

41 5044.4 463.6 2390.8 567.7 51.1 214.7 1356.5 

44 11904.4 2269.2 2471.5 3234.6 21.6 535.3 3372.2 

48 3071.7 - 2436.9 - 306.7 328.1 - 

51 15173.3 5205.7 2473.9 2475.5 39.3 132.4 4846.5 

52 14660.0 7012.0 2455.0 676.6 10.2 101.2 4405.0 

55 46673.3 3958.9 2319.2 1283.9 8.6 238.1 3234.5 

59 9653.0 4019.0 2353.0 267.0 7.9 42.9 2963.2 

61 5557.6 1457.9 2408.1 330.1 137.6 143.1 1080.8 

62 7394.3 2739.0 2531.5 610.6 393.2 238.8 881.2 

81 10891.6 1955.0 2526.6 2822.0 23.6 481.9 3082.5 

ivlisi, 1980 

41 11391.8 1863.6 2479.7 3280.8 11.8 565.4 3190.5 

44 11737.1 2043.5 2509.3 3294.0 15.7 541.6 3333.0 

48 2758.0 - 2598.3 - 11.8 147.9 - 

51 11248.9 4505.0 2459.1 435.7 47.2 125.1 3276.8 

52 7124.0 982.1 2433.6 1353.3 6.30 251.5 2097.2 

55 7289.5 2045.9 2595.7 297.0 3.9 45.2 2301.8 

59 9425.8 3792.4 2380.9 363.1 118.0 121.6 2649.8 

61 4777.3 255.6 2599.8 363.1 118.0 121.6 1319.2 

62 5050.1 258.6 2558.7 676.6 361.7 257.7 936.8 

81 10819.5 1955.0 2452.5 2838.5 55.0 467.7 3050.8 

seqtemberi, 1980 

41 5939.5 370.9 2283.8 1330.3 49.3 221.6 1683.6 

44 10133.3 1366.4 2366.9 5723.4 11.9 132.8 531.9 

48 18340.9 4331.0 2533.2 5153.0 4.0 137.5 6182.2 

51 6153.4 694.2 2418.0 1023.3 19.9 157.0 1841.0 

52 11749.5 1087.6 4005.5 2667.3 8.0 248.6 3732.5 

55 - - - - - - - 

59 8848.8 2896.3 2151.3 693.2 11.9 43.5 3052.6 

62 5074.9 241.0 2353.8 808.8 107.9 130.4 1433.0 

81 15950.5 1811.1 2408.9 6140.0 31.8 487.5 5071.2 
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gruntis wylebis dakvirvebam aCvena, rom es wylebi mniSvnelovnad 

mineralizirebulia da rom mineralizacias aqvs tendencia Seicvalos wlis 
sezonebis mixedviT. saerTo mineralizacia zafxulsa da Semodgomaze izr-
deba 4500-46673.3 mg/l-mde. mineralizaciis zrdasTan erTad anionebis raode-
nobac gansakuTrebiT qloridebis da hidrokarbonatebis, rac maCvenebelia 
am teritoriis qloridul damlaSebis. kaTionebidan mTavari adgili ukavia 
Na+, ris gazrdis xarjzedac izrdeba mineralizacia.mineralizaciis momate-
ba albaT ganpirobebulia zafxulis TveebSi gruntis ama Tu im WaSi drena-
Juli qselis saSualebiT marilebiT gamdidrebuli  filtraciuli wylebis 
moxvedriT melioraciuli nakveTebis morwyvis Semdeg.  

gruntis wylebi qimiuri Sedgenilobis mixedviT gansxvavdebian erTma-
neTisagan, Tumca aRiniSneba saerTo kanonzomiereba. ionuri Sedgenilobis 
anionur nawilSi kargad gamoxatulia sulfatebis meti raodenoba, xolo 
kaTionur nawilSi –Na+ da K+ ionebis jami.  
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9. bunebrivi ceoliTebis (klinoptiloliTis) gamoyeneba soflis 

meurneobaSi, rogorc tenis maregulirebeli saSualeba 

 
naSromSi ganxilulia alaznis velis urwyav niadagebze TeZamis 

bunebrivi klinoptiloliTis roli, rogorc tenianobis maregulirebeli 

saSualebis.  dafiqsirda, rom klinoptiloliTis gamoyenebiს Sedegad 
xdeba niadagis tenianobis zrda sacdel nakveTSi sakontrolosTan 
SedarebiT. Seswavlilia adviladxsnadi marilebis migraciis procesi 
niadagis profilSi. 

ceolitebis kristalebs SeswevT dehidratirebis unari kristaluri 

struqturis daurRvevlad. aseve cnobilia bunebrivi ceolitebis unika-
luri adsorbciuli, iongacvliTi Tvisebebi. swored ceolitebis unika-
luri Tvisebebi gansazRvravs maTi gamoyenebis farTo diapazons. msofli-
oSi bunebrivi ceolitebis mopoveba Seadgens 30 milion tonas weliwadSi 
da igi izrdeba yovelwliurad 20-25 %-iT. bunebrivi ceoliTebis mopove-
bis mzardi dinamika ganpirobebulia misi TvisebebiT da dabali TviTRi-
rebulebiT [39,40]. 

bunebrivma ceoliTebma farTo gamoyeneba moipova soflis meurneob-
aSi. gansakuTrebiT aRsaniSnavia maTi gamoyenebis efeqturoba unayofo, 
gamofitul, aranayofier niadagebze [41]. ceoliTebisa da mineraluri 
sasuqebis erToblivi Setana niadagebSi iwvevs ceoliTebSi mineralebis 
akumulirebas da Semdgom mis TandaTanobiT moxmarebas. umjobesdeba nia-
dagis tenianoba da haerSeRwevadoba. bunebrivi ceoliTebisa da minera-
luri sasuqebis erToblivi Setana iwvevs niadagis gamdidrebas mikroor-
ganizmebiT da mikroelementebiT, romelTa Soris aris atmosferuli azo-
tis fiqsatorebi [42]. SemCneulia, rom sxvadasxva mcenare gansxvavebulad 
reagirebs garkveuli ceoliTis zemoqmedebaze da piriqiT, sxvadasxva ce-
oliTi gansxvavebulad zemoqmedebs mcenareuli kulturis mosavliano-
baze [28]. 

Cveni kvlevis mizani iyo gamogveyenebina klinoptiloliTis Tviseba, 
rogorc tenis maregulirebeli saSualeba.amisaTvis SerCeuli iyo 
alaznis velis niadagebi, kerZod, sof. Zveli anagis eqsperimentuli bazis 
teritoriidan 200 m-Si da qvemo alaznis sarwyavi arxis marjvena sanapi-
roze urwyavi nakveTi, sadac daTesilia simindis kultura. 

kvlevebisaTvis gamoyenebuli iqna saqarTveloSi yvelaze gavrceleb-
uli TeZamis klinoptiloliTi [29], romlis sabado mdebareobs zemo xan-
dakSi, iqvea kerZo sawarmo, sadac xdeba misi dafqva da realizacia. kli-
noptiloliTi aris bunebrivi, iafi resursi, igi ar axdens mavne ekolo-
giur datvirTvas, anu ar iwvevs dabinZurebas. klinoptiloliTs aqvs una-
ri daakavos teni Tavis kristalur meserSi (forebSi), ramac SeiZleba 
mniSvnelovani gavlena moaxdinos niadagis wylis reJimis regulaciaze. 
klinoptiloliTis niadagSi Setanisas xdeba wylis dakavebis unarianobis 
mniSvnelovani mateba. es Tviseba gansakuTrebiT aqtualuria urwyav niada-
gebSi, rodesac ceoliTi agrovebs tens da Semdeg gascems mas mcenarisa-
Tvis saWiro periodSi. es ki Tavidan agvacilebs sasoflo-sameurneo 
kulturebis tenis deficits da uxvi mosavlis miRebis sawindaria. 

Tesvis win niadagSi Setanil iqna klinoptiloliTi 2-4 mm diametr-

is zomis granulebis saxiT 10 t/ha-ze gaangariSebiT. niadagis tenianobis 
gansazRvrisaTvis kvartalSi erTxel tardeba niadagis nimuSebis aReba 0-
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20, 20-40 da 40-60 sm siRrmeebze. saanalizo niadagis nimuSebis aReba xdeba 
savele pirobebSi liTonis tigelebSi sacdeli da sakontrolo nakveTe-

biდan, xolo laboratoriaSi 1050-ze gamoSrobis Semdeg miiyvaneba mudmiv 
wonamde. tenianoba iangariSeba wonaTa sxvaobiT. tenianobis garda sak-

vlev niadagebSi ganisazRvra agreTve pH, mSrali naSTi, ZiriTadi ionebi: 
anionebi (HCO3

-, CO3
-, CL-, SO4

--) da kaTionebi (Ca++, Mg++, Na+) wyliT  
gamonawurSi 0-60 sm-is siRrmeze. 
       laboratoriaSi  gansazRvruli niadagis tenianobis Sedegebi moce-
mulia cxr. 9.1-Si. rogorc cxrilidan Cans, tenianoba niadagis profilSi 
yovelTvis maRalia qveda fenebSi, sadac ufro metad igrZnoba gruntis 
wylis gavlena. maisis TveSi aRebul nimuSebSi niadagis tenianoba zeda 0-
20 sm fenaSi Seadgens 13,95 %-s, xolo siRrmeSi 40-60 sm-ze – 17,81 %-s. abs-
oluturad mSrali niadagis mimarT Sesabamisad Seadgens 16,21 da 22,38%-s. 
seqtembris TveSi aRebul nimuSebSi niadagis tenianoba icvleba 12,75 – 
16,81, xolo sakontrolo nakveTze 10,25 – 14,65 %-is farglebSi. seqtembris 
Tvis niadagis tenianoba naklebia maisis Tvis tenianobaze. es ganpirobe-
bulia cxeli zafxuliT, rodesac tenis aorTqleba niadagidan intensiu-
rad mimdinareobs. mTeli es procesi iwyeba april-maisidan da grZeldeba 
zafxulis ganmavlobaSi, romlis drosac tenianoba kidev ufro mcirdeba, 

mიmdinareobs intensiuri aorTqleba tenis aღmavali nakadiT niadagis 
profilSi. seqtembris dasawyisSi niadagis tenianoba kvlav minimaluria 
maRali temperaturis gamo. 

 
 
 

cxrili 9.1. niadagis tenianoba, % 
 

nimuSis 
aRebis 
adgili 

nimuSis 
aRebis 
TariRi 

varianti 
siRrme, 

sm 

niadagis 
tenianoba, 

% 

niadagis 
tenianoba 

absoluturad 
mSrali niadagis 

mimarT, % 

Zveli 
anaga 

nakveTi 4 

11.05.2012 
sacdeli 
(simindi) 

0-20 
20-40 
40-60 

13.95 
16.38 
17.81 

16.21 
19.59 
22.38 

10.09.2012 
sacdeli 
(simindi) 

0-20 
20-40 
40-60 

12.75 
15.20 
16.81 

- 

 
sakontrolo 

(simindi) 

0-20 
20-40 
40-60 

10.25 
12.40 
14.65 

- 
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cxrili 9.2. Zveli anagis niadagis wyliT gamonawuri 

 
 
nimuSis 
aRebis 
adgili 

nimuSis 
aRebis 
TariRi 

niadagis 
fena sm 

pH 

mSrali 
naSTi 

% 

% Mmg/eqv 

CO3
- HCO3

- CL- SO4
-- Ca++ Mg++ Na+ CO3

- HCO3
- CL- SO4

-- Ca++ Mg++ Na+  

nakveTi-4 
simindi 
urwyavi 

 
11.05.2012 
 

0-60 7.30 0.132 - 0.053 0.009 0.053 0.026 0.003 0.015 - 0.87 0.25 1.102 1.30 0.25 0.67 0132 

 
10.09.2012 
 

0-60 7.80 0.354 0.002 0.051 0.005 0.152 0.015 0.002 0.076 0.07 0.84 0.14 3.06 0.75 0.16 3.30 0.227 
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sakontrolo variantze, sadac klinoptiloliTi ar aris Setanili, 
seqtembris TveSi tenianoba naklebia vidre sacdel nakveTze, sadac 
Setanilia klinoptiloliTi. maSasadame, klinoptiloliTi xels uwyobs 
tenis dagrovebas da niadagis gagrilebas. simnidis mosavlianoba sacdel 
nakveTze maRalia sakontrolosTan SedarebiT. 

amave dros tenis aRmaval moZraobasTan Serwymulia niadagis zeda 
fenebis datenianeba atmosferuli naleqebiT, ris Sedegadac xdeba 
niadagis mTeli profilis uwyveti datenianeba. niadagis aseTi 
datenianebis xasiaTi, aRmavli da nawilobriv daRmavali tenis moZraoba 
ganapirobebs niadagis profilSi adviladxsnadi marilebis kargad 
gamoxatul migraciis procesebs (cxr.9.2). 

rogorc maisis TveSi aRebuli niadagis nimuSebis analizis 
Sedegebidan Cans (cxr.9.2) isini miekuTvnebian daumlaSebeli niadagis 
jgufs. mSrali naSTi Seadgens 0,132%-s. Sesabamisad mcirea sxva ionebis 
raodenobac. seqtemberSi aRebuli niadagis nimuSebSi mSrali naSTi 
tolia 0,354%-is da igi miekuTvneba sustad damlaSebuli niadagis jgufs. 
aRiniSneba agreTve sulfatebisa da natriumis ionebis momateba aRniSnul 
fenaSi; Sesabamisad 3,06 da 3,30 mg/eqv-is farglebSi. rac gamowveulia 
zafxulis Tveebis maRali temperaturiT, romlis drosac intensiurad 
xdeba aorTqleba da niadagis tenTan erTad adviladxsnadi marilebis 
gadaadgileba zeda fenebSi. Sesabamisad momatebulia niadagis pH da 
Seadgens 7,80, e.i. niadagis ares reaqcia gadaxrilia tute mimarTulebiT. 
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10. niadagis damlaSebisa da toqsikurobis xarisxi 

 
niadagis wylis gamonawurSi marilebis saerTo Semcveloba (mSrali 

naSTis saxiT) da misi Tvisobrivi Sedgeniloba safuZvlad udevs niadagis 
damlaSebis xarisxs. 

damlaSebuli niadagebi Txier, mkvriv an gacvliT fazebSi iseTi 
raodenobiT Seicaven advilad xsnad marilebs (an maT ionebs), romlebic 
auareseben niadagis nayofierebas da aferxeben sasoflo-sameurneo kul-
turebis zrda-ganviTarebas. “damlaSebuli niadagebis” mcnebaSi igulis-
xmeba, rogorc sakuTriv damlaSebnuli, ise bicobiani niadagebi, amasTan 
erTad, ara marto mlaSobebi da bicobebi, aramed iseTi niadagebic, rom-
lebic SedarebiT sustadaa damlaSebuli an bicobiani. 

v.kovda da v.egorovi [2] TavianT klasifikaciaSi gamoyofen damlaSe-
bis 5 xarisxs da TiToeul maTganSi damlaSebis 8 tips (cxr.10.1.). 

v.CxikviSvili ki saqarTvelos niadagebis klasifikaciis SemTxvevaSi 
gamoyofs 7 xarisxs (cxr.10.2) [14]. 

amJamad arsebuli niadagebis diagnostikis da saklasifikacio sqem-
is mixedviT, damlaSebuli iseTi niadagebia, romlebic Tavis profilSi 2 
m siRrmeze Tundac erT fenaSi Seicaven kulturuli mcenarisaTvis mavne, 
advilad xsnad marilebs Semdegi raodenobiT: CL-0,3 mg.eqviv., SO4 (Na+Mg)-

1,7 mg.eqviv., HCO3(Na+Mg) – 1 mg.eqvivalents 100 g niadagSi [16]. 
alaznis mdelos mlaSob niadagebSi xsnaris koncentracia saSu-

alod damlaSebul niadagebSi cvalebadobs 10-35 g/l farglebSi, Zlier 
damlaSebul niadagebSi ki – 100-170 g/l. advilad xsnadi marilebidan 
yvelaze metad gavrcelebulia Na2SO4, Semdeg NaCL, MgSO4, CaSO4 da sxva. 

damlaSebis xarisxis garda, ganasxvaveben agreTve damlaSebis tips. 
es ukanaskneli imis mixedviT ganisazRvreba, Tu romeli Warbobs damlaS-
ebaSi, ZiriTadad ki – qloriduli da sulfaturi marilebis urTierTSe-
fardebiT.  

magaliTad, Tu SO4 / CL erTze metia, damlaSeba qloridul-sul-
faturia; rodesac es Sefardeba erTs udris an erTze naklebia, maSin 
damlaSeba sulfatur-qloridulia da Tu naxevarze naklebia, maSin ki 
damlaSeba qloridulia. im SemTxvevaSi, rodesac niadagis profilSi es 
Sefardeba sxvadasxvagvaria, saqme gvaqvs e.w. Sereul damlaSebasTan. 

bicobiani niadagebis erT-erTi damaxasiaTebeli Tvisebaa STanTqmu-
li natriumis Semcveloba, romlis raodenobaze uSualod aris damokide-
buli bicobianobis xarisxi, amis mixedviT mdelos bicobian niadagebs 
ganasxvaveben: 

1. arabicobians, roca gacvliTi natriumis procentuli Semcvelo-
ba fuZeebis saerTo jamSi ar aRemateba 5%-s; 

2. sust bicobians – roca natriumis procentuli Semcveloba ud-
ris 5-10%-s; 

3. saSualod bicobiani - roca natriumis procentuli Semcveloba 
udris 10-15%-s; 

4. Zlier bicobiani - roca natriumis procentuli Semcveloba ud-
ris 15-20%-s. 

aseve velis bicobian niadagebSi gamoiyofa: 
1. arabicobiani, roca gacvliTi natriumi fuZeebis saerTo jamidan 

3%-s ar aRemateba; 
2. sust bicobiani (3-5%); 
3. saSualo bicobiani (5-10%); 
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4. Zlier bicobiani (10-15%) [16]. 
cxrili 10.1 niadagis klasifikacia damlaSebis xarisxisa da 

tipebis mixedviT (v.kivdas da v.egorovis monacemebiT) 

 

niadagis 
damlaSeba 

damlaSebis tipi, mSrali naSTi % 
qlor
idul-
so-
diani 

sulf
atur-
sodi-
ani 

sodian-
qlori
duli 

sodia
n-su-
lfat
uri 

sulfa-
tur-
qlor-
iduli 

qlori
dul-
sulfa-
turi 

qlo
ridu
li 

sulf
aturi 

praqtikulad 
daumlaSebeli 
(an sustad da-
mlaSebuli) 

<0.15 <0.15 <0.15 <0.15 <0.2 <0.25 <0.15 <0.3 

sustad damla-
Sebuli 

0.15-0.25 0.15-0.3 0.15-0.25 0.15-0.25 0.2-0.3 0.25-0.4 0.15-0.4 0.3-0.6 

saSualod dam-
laSebuli 

0.25-0.4 0.3-0.5 0.25-0.4 0.3-0.5 0.3-0.6 0.4-0.6 0.3-0.5 0.6-1.0 

Zlier damla-
Sebuli 

0.4-0.6 0.5-0.7 0.4-0.6 0.5-0.7 0.6-1.0 0.7-1.2 0.5-0.8 1.0-2.0 

mlaSobi >0.6  >0.7 >0.6 >0.7 >1 >1.2 >0.8 >2.0 

N 
 

 
cxrili 10.2 niadagis klasifikacia damlaSebis xarisxis CvenebiT 

(v.CxikviSvilis mixedviT) 
 

damlaSebis xarisxi marilebis Semcveloba, % 
daumlaSebeli 0.1-0.15 
Zlier sustad damlaSebuli 0.15-0.3 
sustad damlaSebuli 0.3-0.5 
saSualod damlaSebuli 0.5-0.75 
Zlier damlaSebuli 0.75-1.5 
uZlieresad damlaSebuli 1.5-3.0 
mlaSobi >1 zedapiridan 

 
niadagSi arsebuli marilebi SeiZleba daiyos or jgufad: mavne da 

uvnebel marilebad. 
mavne marilebi iseTi marilebia, romlebic amcireben niadagis 

nayofierebas da didi raodenobiT dagrovebisas axdenen mis damlaSebas. 
am marilebs toqsikuri marilebi ewodeba  da isini iwveven niadagis 
gaWuWyianebas. 

yvela toqsikuri marili wyalSi advilad da didi raodenobiT 
ixsneba, aseTebia: marilmJava da naxSirmJava natriumis marilebi NaCL, 

MgCL2, CaCL2, Na2CO3 da NaHCO3, gogirdmJava marilebidan Na2SO4, MgSO4. 

maTi mcire raodenobac ki auaresebs niadagis fizikur Tvisebebs, xdis 
mas haer da wyalgaumtars, axdens niadagid gabicobebas, anu gadayavs is 
bicobi niadagis kategoriaSi. aseTi marilebia natriumisa da magniumis 
marilebi. 

uvnebeli marilebi wyalSi mcired ixsneba – 0,01-5g/l, toqsikuri ki 
advilad ixsneba, magaliTad qloriani natriumi-NaCL 300 g-ze meti 
ixsneba 1 l-Si. CaCL2 da MgCL2 kidev ufro metad xsnadia (cxr.2.1). 

marilebis toqsikuroba anu maTi momwamvleli roli damokidebulia 
maT xsnadobaze. am SemTxvevasi gansakuTrebuli yuradReba unda mieqces 
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maT antagonistur moqmedebas, roca erTi marilis toqsikurobas amcirebs 
meore marilis arseboba niadagSi. magaliTad, kalciumi amcirebs 
magniumis momwamvlel rols, xolo sulfatebis raodenobis zrda 
amcirebs qloridebis mavne moqmedebas. amis gamo marilebis toqsikuroba 
sxvadasxvaa niadagis xsnarSi maTi erTad da cal-calke arsebobis dros. 

marilebi toqsikurobis xarisxis mixedviT Semdegnairad SeiZleba 
ganlagebul iqnes (marilebi ganlagebulia mowamvlis xarisxis daRmavali 
maCveneblebiT) Na2CO3, NaHCO3, NaCL, NaNO3, CaCL2, Na2SO4, MgSO4.  

dadgenilia, rom marilebis anionebs Soris yvelaze momwamvlelia 
CO3

-2, anu naxSirmJava sodis marilis radikali, xolo kaTionebs Soris 
natriumis tute marili. imis mixedviT Tu romeli simJavis radikalTanaa 
SeerTebuli tute da tute miwaTa metalebi, maTi toqsikurobac 
sxvadasxvanairia. garda amisa, advilad xsnadi marilebis toqsikuroba 
damokidebulia TviT niadagis Semadgenlobaze, mis fizikur Tvisebaze, 
tenianobis xarisxze da agroteqnikis saerTo fonze. 

magaliTad, ramdenadac kargia niadagis fiziko-qimiuri da 
wyalmarTi Tvisebebi, myari da optimaluria masSi tenis maragi da 
mdidaria is organuli nawiliT da sakvebi elementebiT, imdenad naklebia 
aRniSnuli marilebis toqsikuri moqmedeba mcenaris zrda-ganviTarebaze. 

advilad xsnadi marilebi moZravia da maTi moZraoba damokidebulia 
niadagSi tenis aRmaval da daRmaval moZraobaze. niadagi rodesac 
gvalvis Sedegad Sreba, Rrma fenebidan mis zedapirze kapilarulad 
Jonavs teni, romelsac Tan amoaqvs marilebi. tenis aorTqlebis Sedegad 
marilebi grovdeba niadagis zedapirze, rac iwvevs mis damlaSebas. 
damlaSebis uaryofiTi gavlena iwyeba marilebis 0,1-0,2% dagrovebis 
Semdeg. niadagis 20-25 sm sisqis fena erT ha-ze daaxloebiT 2500-3000 t-as 
iwonis. aqedan 1 ha-ze 0,2% marilebi 5-6 t-as Seadgens. maSasadame 5-6 t ma-
rilebis Semcveloba 1 ha-ze miwis saxnav fenaSi sagrZnob damlaSebas 
iwvevs, gansakuTrebiT gvalvebis dros. 0,4-0,5% damlaSebidan iwyeba 
marilebis uaryofiTi gavlenis aSkara gamovlinebebi, xolo 1% 
damlaSeba xSirad naTesis mTlian daRupvasac iwvevs [23].  

marilebis Sedgenilobis mixedviT bicobiani niadagebi Seicavs sami 
kaTionis (Na+, Ca+2da Mg+2) da oTxi anionis (CL-, SO4

-2, CO3
-2, HCO3

-) marilebs 
- NaCL, Na2SO4, Na2CO3, NaHCO3, CaCL2, CaSO4, CaCO3, Ca(HCO3)2, MgCL2, MgSO4, 

MgCO3, Mg(HCO3)2. 
mcenaris zrda-ganviTarebaze rigi am marilebisa (xazis qvemoT) 
uaryofiTad (toqsikurad) moqmedebs, rigi ki ara (xazs zemoT) [11]. 

 

 Na2CO3                       MgCO3                              CaCO3 

 NaHCO3                      MgCL2                             Ca(HCO3)2 

 NaCL                    MgSO4                            CaSO4 

 Na2SO4                                                 CaCL2 

amitom niadagis damlaSebis mizezs warmoadgens swored toqsikuri 
marilebi, romelTa Soris yvelaze maRali toqsikuroba sodas 
axasiaTebs, xolo yvelaze naklebi sulfates, maT Soris gardamavali 
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adgili ukavia qloridebs. gamorkveulia, rom sodis SesaZlebeli maqsima-
luri raodenoba niadagSi, romelsac kulturuli mcenare gauZlebs 
0,003%-s ar aRemateba. ufro nakleb toqsikuria gogirdmJava natriumi-
Na2SO4. gogirdmJava kalciumi-CaSO4– uvnebelia, magram niadagSi is war-
moadgens sxva marilebis Tanmxlebs, amitom misi didi Semcveloba maCvene-
belia sasoflo-sameurneo mcenareTa mariniadagis dabali nayofierebis. 

sxvadasxva mcenares marilTa toqsikuri moqmedebisadmi sxvadasxva 
gamZleobis unari aqvs. saSualod ki qlorisa da gogirdmJavsa marilebis 
uaryofiTi moqmedeba kulturul mcenareze iwyeba >0,1% Semcvelobis 
dros da am marilis >0,5% raodenobis pirobebSi kulturul mcenareTa 
didi nawili ukve wyvets ganviTarebas.  

   sasoflo-sameurneo mcenareTaA marilgamZleobis unaris codnas 
damlaSebuli niadagebis aTvisebisa da mSral zonaSi miwaTmoqmedebis 
warmoebisaTvis didi mniSvneloba aqvs.cxr.10.3-Si moyvanilia kulturaTa 
marilgamZleobis monacemebi. 

niadagis damlaSebis dasawyisad pirobiTad xsnadi marilebis 
(mSrali naSTi) 0,3% iTvleba. bicobebSi ki – misi raodenoba 3-5%-s, xolo 
zog SemTxvevaSi aTeul (20-50) %-s udris. 
 rogorc cnobilia, damlaSebuli niadagebi xasiaTdebian dabali bu-
nebrivi nayofierebiT. niadagis xsnarSi advilad xsnadi marilebi maRali 
koncentracia mkveTrad arRvevs mcenaris momaragebas wyliT, rasac mivya-
varT maTi daRupvisaken. kulturul mcenareebs damlaSebul niadagebze 
erRvevaT nivTierebaTa cvla da mineraluri kvebis reJimi, ferxdeba ganv-
iTareba, gansakuTrebiT sawyis fazaSi, sustdeba fotosinTezi, ris Sed-
egadac, mcirdeba mosavlianoba da misi xarisxi.  rogorc ukve aRvniSneT 
marilTa toqsikurobis xarisxi ganisazRvreba maTi SedgenilobiT da 
xsnadobiT. rac ufro advilad aRweven marilebi mcenareSi, miT ufro 
Sxamianebi arian isini. Sxamianobis zRvari izrdeba sulfatebidan sodian 
damlaSebamde. 

 
 

cxrili 10.3. sxvadasxva sasoflo-sameurneo kulturebis marilgamZleoba 
[11] 

 
jgufi 

 
kultura 

umciresimarilgamZleobis
mcenareebi 
(niadagiswyliTgamonawuri
smSralinaSTiarundaaRema
tebodes 0,1-0,4%-s) 

Svria, brinji, barda, lobio, mzesumzira, simin-
di, kartofili, kitri, boloki, stafilo, 
nioridasxva;  
balaxebidan – ionja, samyura, esparcetidasxv; 
merqnianebidan – vazi, atami, gargari, nuSi, 
qliavi, vaSli, limoni, forToxalidasxva. 

saSualomarilgamZlemcen-
areebi (niadagiswyliTga-
monawurismSralinaSTiaru
ndaaRematebodes 0,4-0,6%-s) 

gazafxulisxorbali, qeri, SemodgomisWvavi, 
fetvi, pamidori, xaxvi, bambadasxva; 
balaxebidan – kapueta, koindari da sxva; 
merqnianebidan – msxali, TuTa, leRvi, aluCa da 
sxva. 

marilgamZle mcenareebi 
(niadagis wyliT gamonawu-
ris mSrali naSTi ar 
unda aRematebodes 0,6-
1,0%-s) 

qeri (zogierTi jiSi), Saqris Warxali, sazam-
Tro, gogra, badrijani, bamba da sxva; 
balaxebidan – ionja, koindari da sxva; 
merqnianebidan – alvisxe, broweuli, qacvi da 
sxva. 
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cxrili 10.4. niadagis damlaSebis xarisxi da mindvris kulturebis 
mdgomareoba [2] 

  
 

niadagis damlaSebis 
xarisxi 

saSualod marilgamZle mcenaris 
mdgomareoba 

praqtikulad daumlaSebe-
li (an sustad damlaSebu-
li) 

kargi zrda da ganviTareba (mcenareTa gamo-
vardna ar aris, mosavlianoba normaluri) 

sustad damlaSebuli 
susti daTrgunva (mcenareTa gamovardna da 
mosavlianobis kleba 10-20%-iT) 

saSualod damlaSebuli 
saSualod daTrgunva (mcenareTa gamovardna 
da mosavlianobis kleba 20-50%-iT) 

Zlier damlaSebuli 
ZlieridaTrgunva 
(mcenareTagamovardnadamosavlianobiskleba 
50-80%-iT) 

mlaSobebi 
gadarCebian calkeuli mcenareebi (mosavlia-
noba praqtikulad ar aris) 

 
 
 
cxr.10.5 da cxr.10.6-Si mocemulia aratoqsikuri da toqsikuri mari-

lebis saorientacio Semcveloba bicobiani niadagebis melioraciamde da 
melioraciis Semdeg. 

Cvens mizans Seadgenda rux-yavisfer bicobian niadagebze qimiuri me-
liorantis-defekatis Setanis fonze dagvedgina, Tu rogor Seicvleboda 
aratoqsikuri da toqsikuri marilebis Semcveloba, romelic viangariSeT 
advilad xsnadi marilebis Semcvelobis mixedviT melioraciamde da 
melioraciis Semdeg. 

cxr.6.5-dan Cans, rom bicobiani niadagis melioraciamde aratoqsiku-
ri marili Ca(HCO3)2 gaizarda 0,20%-dan 0,86%-mde. xolo meore aratoqsik-
uri marili-CaSO4, romelic 0-34 sm fenaSi ar aRiniSneboda, misma raode-
nobam moimata 0,10%-mde. siRrmeSi misi Semcveloba melioraciis Semdeg 
izrdeba da Seadgens 1,32%-dan 1,79%-mde. es dakavSirebulia niadagSi 
kalciumis Semcveli qimiuri meliorantis-defekartis Setanis Sedegad 
CaSO4,-is warmoqmnasTan. 

rac Seexeba toqsikur marilebs, kerZod, soda Na2CO3 – am niadageb-
Si ar arsebobs. xolo natriumis bikarbonati-NaHCO3 mTlianad Cairecxa 
niadagis qveda fenebSi, xolo NaCL-is Semcvelobam moiklo 1,04%-dan 
0,21%-mde. CaCL2 da MgCL2saerTod ar aRiniSneboda arc sawyis da arc me-
lioraciis Semdeg variantebSi. natriumis sulfatis-Na2SO4da magniumis 
sulfatis-MgSO4raodenobam moimata melioraciis Semdeg, rac ganpirobeb-
ulia niadagSi mimdinare qimiuri procesebiT, kerZod, melioraciis proc-
esSi xdeboda STanTqmuli natriumisa da magniumis Canacvleba meliora-
ntis-defekatSi Semavali kalciumiT. am dros gamoTavisuflebuli natri-
umi da magniumi gadadiodnen niadagis xsnarSi da uerTdebodnen SO4

-2-is 
anions, ris Sedegadac warmoiqmneboda Na2SO4da MgSO4, romlebic Semdeg 
irecxeboda qveda fenebSi morwyvis Sedegad. 
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amrigad, bicobiani niadagebis melioraciis Sedegad gaizarda arat-

oqsikuri marilebidan Ca(HCO3)2da CaSO4-is Semcveloba; xolo toqsikuri 
marilebidan niadagis Rrma fenebSi Cairecxa natriumis bikarbonati- 

NaHCO3 da mniSvnelovnad Semcirda NaCL-is raodenoba, ramac xeli Seuw-
yo niadagis qimiuri Tvisebebis gaumjobesebas. natriumis sulfatis-
Na2SO4da magniumis sulfatis-MgSO4raodenobam moimata melioraciis 
Semdeg, magram isini irecxebian niadagis qveda fenebSi morwyvis Sedegad. 
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cxrili 10.5 saorientacio marilebis Semcveloba melioraciamde 
 
advilad xsnadi marilebis sawyisi Semcveloba 

melioraciamde 
aratoqsikuri, 
       % 

toqsikuri, % 
niadagis wyliT gamonawuri, % 

s
iR

r
me
 

mS
r
al

i 
na
-

S
T
i 

CO3
-2 HCO3

- CL- SO4
-2 Ca+2 Mg+2 Na+ Ca(HCO3)2 CaSO4 Na2CO3 NaHCO3 Mg(HCO3)2 NaCL CaCL2 

M
g

C
L

2
 

N
a

2
S

O
4
 

M
g

S
O

4
 

0-10 0.306 - 1.13 0.45 2.12 0.20 0.25 3.25 0.20 - - 0.93 - 0.45 - - 1.87 0.25 

24-34 0.377 - 1.28 1.04 2.72 0.20 0.25 4.59 0.20 - - 1.08 - 1.04 - - 2.47 0.25 

40-50 0.769 - 0.70 1.32 8.46 1.45 0.16 8.87 0.70 0.75 - - - 1.32 - - 7.55 0.16 

60-80 0.966 - 0.67 2.08 10.27 1.99 0.90 10.22 0.67 1.32 - - - 2.08 - - 8.05 0.90 

80-100 0.668 - 0.82 2.03 4.74 0.60 0.33 6.67 0.60 - - 0.22 - 2.03 - - 4.41 0.33 
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cxrili 10.6 saorientacio marilebis Semcveloba melioraciis Semdeg 

 
advilad xsnadi marilebis sawyisi Semcveloba 

melioraciis Semdeg 
aratoqsikuri,  
       % 

                toqsikuri, % 
niadagis wyliT gamonawuri, % 

s
iR

r
me
 

mS
r
al

i 
na
-

S
T
i 

CO3
-2 HCO3

- CL- SO4
-2 Ca+2 Mg+2 Na+ Ca(HCO3)2 CaSO4 Na2CO3 NaHCO3 Mg(HCO3)2 NaCL CaCL2 

M
g

C
L

2
 

N
a

2
S

O
4
 

M
g

S
O

4
 

0-20 0.230 - 0.77 0.28 2.84 0.80 0.57 1.54 0.77 0.03 - - - 0.28 - - 2.24 0.57 

20-40 0.298 - 0.86 0.21 2.93 0.95 0.33 2.88 0.86 0.10 - - - 0.21 - - 2.50 0.33 

40-60 0.521 - 0.91 0.38 5.84 1.14 0.41 5.75 0.81 0.33 - - - 0.38 - - 5.10 0.41 

60-80 1.098 - 0.80 0.93 9.73 2.59 0.82 8.11 0.80 1.79 - - - 0.93 - - 7.42 0.82 

80-100 1.015 - 0.87 1.64 10.0 1.40 0.41 10.7 0.87 0.59 - - - 1.64 - - 9.06 0.41 
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11. niadagis ganmlaSebis ricxviTi modelireba 

 

1. damlaSebul niadagebs ukaviaT aRmosavleT saqarTvelos mniSvne-
lovani teritoriebi –  daaxloebiT 205 aTas Hha [1]. maRali marilianobis 
gamo isini naklebad arian gamoyenebeli sasoflo-sameurneo daniSnule-
biT. amitom, damlaSebuli niadagebisMmarilianobis Semcirebis meTodebis 
damuSavebas gaaCnia mecnieruli da praqtikuli Rirebuleba.  melioraciu-
li meTodiT damlaSebuli niadagis marilianobis Semcirebis eqsperimen-
taluri da Teoriuli gamokvlevebs mieZRvna mravali  naSromi, maT So-
ris arian [2-5].        

warmodgenili naSromis mizania ricxobrivad modelirebuli da Ses-
wavlili iqnes niadagSi marilianobis cvlileba niadagis rekultivaciis 
meore meTodiT – niadagSi sorbentis SetaniTa da masTan dakavSirebuli 
qimiuri procesis Sedegad. 

2. damlaSebuli niadagis marilianobis Semcirebis mizniT, praqtika-
Si, niadagis zeda fenaSi SemodgomiT SeaqvT TabaSiri. TabaSiris Setanis 
Semdeg, qimiuri reaqciis Sedegad, niadagSiGgaxsnili natriumis ioni Cai-
nacvleba kalciumiT da warmoiSveba kalciumis karbonatis marili da  
natriumis sulfati:  

CaSO4 +Na2CO3                CaCO3  +Na2 SO4                                (1) 
warmoSiobili advilad xsnadi natriumis sulfatis ionebi, infiltra-
ciiT gadaitaneba niadagis zedapiridan mis siRrmeSi. amrigad,Qqimiuri da 
hidrologiuri procesebis Sedegad mcirdeba Zliertute are niadagis 
zedapirul 15-20 m fenaSi da umjobesdeba niadagis fizikuri da agro-
biologiuri Tvisebebi.  

qimiuri da hidrologiuri procesi maTematikurad aRiwereba 
difuziisa da kinetikis Semdegi gantolebebiT [2]:  

 

 

 

 

 

 

4SO 3 2 
/ CaCONa MPM−  

 

 

 

 

4SO 4 2 
/ CaSONa MPM+ ,                                                                                 

 

 
(2) 
 

 

 

 

 

 

 

 

 
 

   )()(),,(    
 

 ,3  2 3  2 3  2 
3  2 

4  2 3  2 3  2 
3  2 

satCONaCONaCONa

CONa

SONaCONaCONa

CONa
VVWC

z

V
VVwD

z
tzV

t

V
−−












++




=+






    )()(),,(    
 

 ,4  2 4  2 4  2 
4  2 

4  2 3  2 4  2 
4  2 

satSONaSONaSONa

SONa

SONaCONaSONa

SONa
VVWC

z

V
VVwD

z
tzV

t

V
−−












++




=+






,    )(  
 

 
 ,3  2 3  2 3 2  

3  2 

satCONaCONaCONa

CONa
VVWC

t

Q
−=





,    )(  
 

 
 ,        

   

42 4242

42

satSONaSONaSONa

SONa
VVC

t

Q
−=





P    
 

 
4    

−=




t

Q SOCa

4 SO  3   
3  

/  
 

  
CaCOCa

COCa
MPM

t

Q
=





,  Q -1  
423324  S        ONaCOCaCONaSOCa QQQM −−−−=

    )( ),,(     
 4  2 3    2 












++




=+





z

W
VVWD

z
tzW

t

W
SONaCONa

,  
3   2  4 SO 3  2 , 4    CONaCaCONaSOCa VQCP =



66 

 

Sadac t  droa; z niadagis zedapiridan siRrmisaken Sveulad mimarTuli 
vertikaluri kordinataa; W niadagSi wylis moculobiTi Semcvelobaa; 

32CONaV , 
42SONaV gaxsnili natriumis karbonatisa da natriumis sulfatis 

moculobiTi Semcvelobebia, Sesabamisad; sat3CO2Na ,V Ada sat4SO2Na ,V natriumis 

karbonatisa da natriumis sulfatis najeri moculobiTi Semcvelobebia, 

Sesabamisad; 
32CONaQ ,  

42SONaQ
42SOCaQ

32COCaQ - natriumis karbonatis, natriumis 

sulfatis,TabaSiris da kalciumis karbonatis gauxsneli fraqciis 
moculobiTi Semcvelobebia, Sesabamisad; M  -  niadagis forianobaa;MM 

_niadagis araxsnadi niadagis moculobiTi Semcvelobaa; 
3CO NaC

2
 , 

4SO NaC
2

 - 

Sesabamisi marilis gaxsnis moculobiTi koeficientia; 
324 CONa ,CaSoC - qimiuri 

reaqciis mudmivaa; 
4 SO  3     , CaCOCa MM , 

4 2 SONaM da 
3 2 CONaM - Sesabamisi qimiuri 

nivTierebebismoluri masebia;D _ wylisa da gaxsnili marilis difuziis 
koeficientia;  - aRwers  siTxis niadagSi infiltracias da misi 
gamosaxuleba gansazRvrulia [1, 4] : 
 

   

 cm/cK               ,  
z
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−
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)x(RK)x(K max = ,  )x(RD)x(D max = , 

 
sadac x – xsnaris fraqciis komponentia, x1 –xsnari fraqciis sruli 
Semcvelobaa; Kmax da Dmax – difuziis da filtraciis koeficientebis 
maqsimaluri mniSvnelobebia. 

gantolebaTa sistemis amosaxsnelad gamoyenebulia Semdegi sawyisi 
da sasazRvro pirobebi:  roca 

 

W = W0   ,  
3CO2NaV = 

4SO2NaV = 0,  
32CONaQ = 03CO2Na  , Q , 

42SOCaQ = 04SO2Ca  , Q  

42SONaQ  =  
32COCaQ =   0  ,                     roca  t=0,  

W = W(0, t),  0,  z V  z V 
4SO2Na3CO2Na == roca z = 0,                              (3) 

0,  z V  z V  z  W
4SO2Na3CO2Na ===     roca z = 0,  

 
sadac W0 = 0.001, W(0, t) – saqarTvelos mSraliraionisaTvis 
damaxasiaTebeli teritoriis niadagis zedapirze wylis savaraudo 
moculobiTi Semcvelobaa oqtombridan martis Tveebis ganmavlobaSi; 

03CO2Na  , Q da 04SO2Ca  , Q  - natriumis karbonatisa da TabaSiris myari 

fraqciebis cnobili koncentraciebia 

 (2) gantolebaTa sistemis (3) sasazRvro pirobebiT integrireba 
xdeba krankl-nikolsonis aracxadi ricxviTi sqemiT, 10 wT da 1sm droiTi 
da sivrciTi bijebiT, Sesabamisad. Qqimiuri reaqciis midmivas, marilTa 
gaxsnis moculobiTi koeficientebisa da nivTierebaTa xsnarebis najeri 
moculobiTi Semcvelobis mniSvnelobebisaTvis aRebulia literaturaSi 
cnobili sidideebi [6-10]. cxr. 1 mocemulia modelirebisas gamoyenebuli 
zogierTi hidroqimiuri sidideebis sawyisi mniSvnelobebi: 
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cxrili 11.1 niadagis hidroqimiuri da hidrologiuri parametrebi  
 

siRrme 
(sm) 

fori
-

anoba 
 

04SO2Ca  , Q

Q 
03CO2Na  , Q  filtraciis 

koeficienti, 
Kmax (sm/wm) 

difuziis 
koeficienti, 
Dmax (sm2//wm) 

0-40 0.6 0.0002 0.0005 0.005 0.000001 
40-500 0.5 0 0.00055 0.0001 0.000001 

 
nax. 11.1 da nax. 11.2 naCvenebia niadagis  zedapirze aRebuli da mis 

siRrmeSi gamoTvlebiT miRebuli niadagis wylianobis droSi cvlileba. 
naxazebidan Cans, rom naleqebis mosvlis Sesabamisad xdeba wylis 
infiltracia niadagis 

 
 
 
 
 
 
 
 
 
 
 
 

N 
 
nax. 11.1 niadagis zedapirze wylianobis cvlilebis grafiki 6 Tvis 

ganmavlobaSi 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

nax. 11.2 niadagSi wylianobis cvlilebis epiura roca t = 1, 3, 6 Tves – 

Series1,Series2 da Series3, Sesabamisad 

 
ufro Rrma fenebSi. EniadagSi wylis infiltracias aqvs perioduli 
xasiaTi da Seesabameba niadagis zedapirze wylis Semcvelobis droSi 
cvlilebas. wylianobis amplituda TandaTanobiT mcirdeba niadagis 
siRrmeSi. wylianobis periodul cvlilebas Tan axlavs natriumis 
karbonatis wyalSi  
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nax. 11.3. natriumis karbonatis Txevadi fraqciiis ganawileba niadagSi t = 
0, 1, 3 da 6 Tves – Series1,Series2, Series3 da Series4  Sesabamisad (sidideebis 

mniSvnelobebi unda gaiyos  10-ze) 
 
 
 
 
 
 
 
 
 
 
 
 
N 
 
nax. 11.4. natriumis karbonatis myari fraqciis ganawileba niadagSi t = 0, 

1, 3 da 6 Tves – Series1,Series2, Series3 da Series4, Sesabamisad (sidideebis 
mniSvnelobebi unda gaiyos  10-ze) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax. 11.5. TabaSiris ganawileba niadagSi t = 0, 1, 3 da 6 Tves – Series1,Series2, 

Series3 da Series4  Sesabamisad (sidideebis mniSvnelobebi unda gaiyos  10-ze) 
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gaxsnis procesi, Tanac gaxsnili marilis nawili Sedis qimiur reaqciaSi 
TabaSirTan, warmoiqmneba natriumis sulfati, da orive erTad vrceldeba 
niadagis qveda fenebSi.  Aqimiur da hidrologiuri procesebis 
erToblivi moqmedebis Sedegad, damatebiT mcirdeba natriumis karbonatis 
Txevadi fraqciis Semcveloba niadagis zeda 40 sm-ian fenaSi da 
natriumis karbonatis Txevadi da myari fraqciebisa da TabaSiris 
niadgis siRrmeSi ganawileba Rebulobs nax. 3-5-ze naCveneb saxes. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Nnax. 11.6. warmoSobili natriumis  sulfatis (a) ganawileba niadagSi 
t = 1, 3 da Tves - Series1,Series2, Series3, Sesabamisad (sidideebis mniSvnelobebi 

unda gaiyos 10-ze) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nnax. 11.7. warmoSobili kalciumis karbonatis ganawileba roca t =  6 Tves 

(sidideebis mniSvnelobebi unda gaiyos 10-ze) 
 
 
qimiuri procesis Sedegad warmoiSveba Txevadi natriunis sulfati, 

romelic niadagSi wylianobis cvlilebis Sesabamisad sxvadasxva tempiT 
ifiltreba niadagis qveda fenebSi (nax. 6) es procesi xels uSlis  nat-
riumis sulfatis Warb dagrovebas niadagis zeda fenebSi, misi koncentr-
acia ver aRwevs najerobas da Sesabamisad ar warmoiSveba natriumis sul-
fatis myari nawilkebi. nax. 7-dan amavdroulad Cans rom, qimiuri gardaq-
mnisas warmoiqmneba kalciumis karbonati mcire moculobiT, rac  aseve 
infiltraciis procesis intensifikaciiTa gamowveuli.  
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A3. Tu SevadarebT modelirebis Sedegebs  [4]-is SedegebTan vnaxavT 
rom, sorbentis Setanam xeli Seuwyo natriumis intensiur Semcirebas 
niadagis mTel 5 m fenaSi. amis mizezi sorbentis – TabaSiris natriumis 
karbonatTan reaqciaa, ris gamoc damatebiT warmoiSveba  infiltrirebas 
daqvemdebarebuli natriumis sulfatis  Txevadi fraqcia. natriumis 
Semcireba gansakuTrebiT mniSvnelovania niadagis zeda 40 sm fenaSi da 
TandaTanobiT mcirdeba niadagis siRrmeSi. statiaSi miRebuli  Sedegebi 
Tvisebrivad TanxvedraSia eqsperimental miRebul SedegTan [3]. amasTanave, 
gamokvlevebisas aRmoCnda rom, problemis Semdgomi Seswavla moiTxovs 
damatebiTi gamokvlevebis Catarebas  modelirebisaTvis saWiro da saqar-
Tvelos damlaSebuli da bicobiani niadagebis maxasiaTebeli hidrol-
ogiuri da hidroqimiuri parametrebis realuri mniSvnelobebis gansa-
sazRvravad.  
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daskvnebi 

saqarTvelo mciremiwiani qveyanaa da miwebis damlaSebiT gamowve-
uli zarali mZime tvirTad awevs soflis meurneobas. aqedan naTelia am 
Temis aqtualoba, Tu gaviTvaliswinebT im faqtsac, rom aRmosavleT 
saqarTveloSi damlaSebul niadagebs sakmaod didi farTobi uWiravT. mni-
Svnelovania im agroteqnikur RonisZiebaTa SemuSavebac, romlebic gaaum-
jobeseben am tipis niadagebis xarisxs da gazrdian maT nayofierebas, am 
mxriv gansakuTrebuli mniSvneloba eniWeba melioracias. aRsaniSnavia, 
rom damlaSebuli niadagebi didi raodenobiT Seicaven toqsikur maril-
ebs, romelTa identifikacias da raodenobriv Seswavlas didi praqti-
kuli mniSvneloba aqvs. Catarebul kvlevaTa Sedegebis analizi iZleva 
SesaZleblobas gavakeToT Semdegi daskvnebi: 
1. damlaSebuli niadagebis nayofierebis gazrdis mizniT maTi qimiuri 

Sedgenilobisa da fizikur-qimiuri Tvisebebis gaTvaliswinebiT unda 
SeirCes agroteqnikuri, irigaciuli, qimiuri, biologiuri da sxva 
RonisZiebebi; 

2. gamovlenilia wyalSi xsnadi marilebis gadaadgilebis da dagrovebis 
cikluri xasiaTi niadagis profilSi hidrometeorologiuri pirobebis 
gavleniT wlis sxvadasxva sezonSi; aseve niadagis marilianobis 
sezonur-wliuri ciklebi rwyvis pirobebSi; 

3. marilebis reJimis sezonur-wliur ciklSi SeiZleba ganvasxvavoT ori 
ZiriTadi periodi: teniani (zamTarsa da gazafxulze), rodesac nia-
dagis profilSi aRemateba xsnarebis daRmavali deni da mimdinareobs 
sezonuri ganmlSeba (marilebis Semcireba) da mSrali da cxeli 
(zafxuli da Semodgoma), rodesac aRemateba xsnarebis aRmavali deni 
da mimdinareobs niadagis aqtiuri zeda fenebis sezonuri damlaSeba; 

4. morwyvis dros damlaSebis reJimis sezonur-wliuri cikli rTuldeba, 
gansakuTrebiT gruntis wylebis maRla dgomis SemTxvevaSi an/da 
niadagis kapilarul-gruntuli datenianebis dros. rac ufro maRla 
dgas mineralizebuli gruntis wyali, miT ufro intensiurad 
mimdinareobs misi kapilarulad amoweva da niadagis damlaSeba; 

5. niadagis marilianobis dinamikis SedegebiT bunebrivi balaxis damla-
Seba gamowveulia hidrometeorologiuri faqtorebis gavleniT, naleq-
ebiT da aorTqlebiT, radgan am niadagebis damlaSeba ar eqvemdebareba 
adamianis sameurneo zemoqmedebas (damuSaveba, morwyva da sxv.); 
saerTo marilebis Semcvelobis mixedviT am niadagebis zeda 
horizontebi daaxloebiT 20 sm siRrmemde, sustad damlaSebulia. ukve 
qvemoT 50 sm-mde – saSualod, meore naxevarmetrze da gansakuTrebiT 
profilis meore metrze – Zlier damlaSebuli. marilebis dagrovebis 
ZiriTad fenas warmoadgens 1,5 siRrmis fena niadagis zedapiridan 50-
200 sm-ze. 
niadagis bunebrivi balaxis qveS morigeobiT cvladi damlaSebis da 
ganmlaSebis procesebis dros Warbobs damlaSebis procesi, sadac 
bunebrivi niadagebis garecxva ar warmoebs, rasac ganapirobebs masivis 
bunebrivi aradrenireba; 

6. venaxis qveS niadagebi miekuTvnebian aradamlaSebuls, mxolod cal-
keul SemTxvevebSi aRiniSneba periodulad marilebis mokle droiT 
dagroveba sustad damlaSebulis donebde. imis gamo, rom es niadagebi 
Seicaven mcire raodenobis marilebs, amitom morigeobiT niadagSi mar-
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ilebis gadaadgileba da gavrceleba niadagis profilSi gamoxatulia 
gacilebiT sustad, vidre bunebrivi balaxis qveS; 
venaxis SemTxvevaSi ZiriTads warmoadgens niadagis profilis date-
nianeba daRmavali denis upiratesobiT. magram mniSvnelovani wylis 
maragis dros niadagis profilis qveda horizontebSi grovdeba ra ga-
daWarbebuli sarwyavi norma, aRiniSneba mniSvnelovani tenis aRmavali 
gadaadgileba, aseT SemTxvevaSi adgili aqvs niadagis meorad damlaSe-
ba. amitom mkacrad unda davicvaT rwyvis normebi, raTa Tavidan avici-
loT niadagis meoradi damlaSeba; 

7. alaznis velis damlaSebuli niadagebis aradrenirebis (Rrma meliora-
ciuli xvna, niadagis fizikuri Tvisebebisa da struqturianobis aR-
dgena) gamorecxvis SemTxvevaSi SesaZlebelia marilebis Semadgenlo-
bis cvlilebis procesi wavides ganmlaSebis mimarTulebiT. magram au-
cilebelia teqnikurad drenaJis sworad mowyoba (drenaJis xasiaTi, 
drenaJebs Soris manZili, Casarecxi da atmosferuli naleqebis 
zedapiruli wylebis da bolos Warbi sarwyavi wylebis mocileba); 

8. Seswavlilia sarwyavi, koleqtorul-drenaJuli da gruntis wylebis 
qimizmi; 

9. ganxilulia alaznis velis urwyav niadagebze TeZamis bunebrivi kli-
noptiloliTis roli, rogorc tenianobis maregulirebeli saSuale-
bis. dafiqsirda, rom klinoptiloliTis gamoyenebis Semdeg xdeba nia-
dagis tenianobis zrda sacdel nakveTSi sakontrolosTan SedarebiT; 

10. niadagis damlaSebis xasiaTis mixedviT mocemulia sxvadasxva saso-
flo-sameurneo kulturebis marilgamZleoba da mindvris kulturebis 
mdgomareoba. aseve damlaSebul niadagebze toqsikuri da aratoqsikuri 
marilebis Semcveloba melioraciamde da melioraciis Semdeg; 

11. daTvlilia niadagis ganmlaSebis ricxviTi modelireba. 
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SemuSavebulia Semdegi saadaptacio RonisZiebebi [50]: 

1. sairigacio sistemis gaumjobeseba; 

2. bioteqnologiebis danergva (gvalvagamZle da marilgamZle jiSebis 
SerCeva); 

3. samecniero gamokvlevebi soflis meurneobaSi. 

 

rekomendaciebi: 

1. SemuSavebuli da gadacemuli iqneba rekomendaciebi fermerebisaTvis 
mindvris kulturebis mdgomareobis Sesaxeb niadagis damlaSebis 
xarisxis mixedviT. aseve sasoflo-sameurneo kulturebis marilgamZle-
obis Sesaxeb, kerZod, umciresi (mSrali naSTi ar unda aRematebodes 
0,1-0,4%), saSualomarilgamZle (mSrali naSTi ar unda aRematebodes 0,4-
0,6%) da marilgamZle (mSrali naSTi ar unda aRematebodes 0,6-1,0%) 
mcenareebi, rogorc erTwliani kulturebi, ise balaxebis da merqniani 
mcenareebisaTvis; 

2. klinoptiloliTis danergva rogorc niadagis tenis maregulirebeli 
saSualeba; 

3. alaznis velis damlaSebuli niadagebis aradrenirebis gamorecxvis 
SemTxvevaSi SesaZlebelia marilebis Semadgenlobis cvlilebebis 
procesi wavides ganmlaSebis mimarTulebiT. risTvisac aucilebelia 
Rrma melioraciuli xvna, niadagis fizikuri Tvisebebis da 
struqturianobis aRdgena, aseve aucilebelia teqnikurad drenaJis 
sworad mowyoba, drenaJis xasiaTi, drenaJebs Soris manZili, 
atmosferuli naleqebis, zedapiruli wylebis da bolos Warbi 
sarwyavi wylebis mocileba, raTa Tavidan aviciloT niadagis meoradi 
damlaSeba. aseve aucilebelia gruntis wylis dgomis donis, rwyvis 
normirebisa da vadebis dacva. 
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