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S  e  s  a  v  a  l  iS  e  s  a  v  a  l  iS  e  s  a  v  a  l  iS  e  s  a  v  a  l  i    
garemoze adamianis zemoqmedebis zrdam uaryofi-

Tad Secvala saukuneebis ganmavlobaSi Camoyalibebuli 
sxvadasxva ekosistemebis mdgomareoba. am mxriv gamonak-
lisi arc mdinareTa ekosistemebia, romelTa dabinZurebam 
gamoiwvia monitoringis qselis Camoyalibeba da mdina-
reebis sistematuri kvleva. [1] 

mdinareTa ekosistemebi xasiaTdebian gansxvavebuli 
fizikur-geografiuli, geologiuri, meteorologiuri da 
hidrologiuri monacemebiT.[2] gansxvavebulia agreTve 
TiToeul maTganze anTropogenuli datvirTvac. amdenad, 
aucilebelia bunebrivi da xelovnuri faqtorebis 
mkveTri diferenciacia. mdinareebze sxvadasxva damabin-
Zurebeli wyaroebis zemoqmedebisas mniSvnelovania im qi-
miuri procesebis kvleva, romlebic mimdinareoben am 
sistemaSi. es procesebi icvleba ZiriTadi fizikur-
qimiuri maCveneblebis (pH, O2, t da a.S.) mixedviT da damoki-
debulia hidrodinamikur procesebze, romlebic zemoqme-
debas axdenen sedimentebisa da damabinZurebeli ingredi-
entebis transportirebaze, sistemis nawilaki-xsnaris Ca-
moyalibebasa da cvlilebebze. [3] 

fizikur-qimiuri parametrebis cvlilebam SeiZleba 
gamoiwvios mdinareebis ekosistemebis mdgomareobis 
mniSvnelovani gauareseba, miTumetes, Tu es mdinareebi 
Caedinebian iseT rTul ekosistemaSi, rogoric aris zRva. 

zRvis wylis xarisxze gavlenas axdens rogorc 
masSi Camdinare wylebi, aseve mzardi anTropogenuli 
zemoqmedebis Sedegad mimdinare qimiuri procesebic. [4] 

Savi zRva wlebis ganmavlobaSi ganicdida mniSvne-
lovan anTropogenul datvirTvas (rogorc zeeqspluata-
ciis, aseve dabinZurebis mxriv). axlandeli mdgomareobiT 
situacia SedarebiT  gaumjobesda. Tumca Savi zRvis 
sanapiro zonaSi industriisa da trasekas -TRACECA 
(amierkavkasiis satransporto derefnis) saqmianoba uaryo-
fiT gavlenas axdens wylis xarisxze. cxadia, trasekas 
proeqtis farglebSi ganxorcielebuli satransporto 
saSualebebis  amoqmedeba, aseve arsebuli da mSenebare  
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navTobsadeni gamoiwvevs garemoze anTropogenuli 
datvirTvis gazrdas. es garemoeba gansakuTrebiT did 
zegavlenas moaxdens  saqarTvelos sagangebo 
ekonomikuri zonis ekologiur mdgomareobaze, vinaidan aq 
mdebareobs qveynis  mTavari portebi: baTumi da foTi. 
(sur.1) 

 
sur.1. sagangebo ekonomikuri zona 
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wylis xarisxis erT-erT mniSvnelovan maCvenebels 

warmoadgenen wyalSi gaxsnili organuli nivTierebebi. 
maTi mravalferovneba, aRnagoba da Tvisebebi ganapirobe-
ben am naerTTa mravalmxriv rols wylis obieqtebSi 
mimdinare sxvadasxva fiziko-qimiur da biologiur proce-
sebSi. organuli nivTierebebis warmoqmnas, transforma-
cias, daSlasa da mineralizacias Tan axlavs bunebrivi 
wylebis Sedgenilobis mniSvnelovani cvlileba. [5] 

miuxedavad imisa, rom Ddidi yuradReba eTmoba Savi 
zRvis auzis dabinZurebis problemebs, biologiuri 
TviTgawmendis sakiTxebi dRemde ar aris jerovnad Ses-
wavlili da Sefasebuli. es sakiTxi gansakuTrebiT exeba 
saporto qalaqebis mimdebare teritoriebs (magaliTad, q. 
foTi).  

aRsaniSnavia, rom Savi zRvis saqarTvelos sanapi-
ros am akvatoriaSi wylis obieqtebi xasiaTdebian  orga-
nuli nivTierebebisH(humusuri mJavebis) maRali Semcvelo-
biT, romlis wyarosac warmoadgens niadagebi da Savi 
zRvis sanapiro zonaSi mdebare paliastomis tbasTan ar-
sebuli torfis sabado. mniSvnelovania is faqti, rom  pa-
liastomis tba gamoirCeva gansakuTrebuli da mdidari 
biomravalferovnebiT da Seyvanilia ramsaris konvenciiT 
daculi teritoriebis siaSi. (sur. 2, 3 ) 
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sur. 2. ramsaris konvenciiT daculi Warbteniani 
teritoriebi 
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                        sur. 3. regionis fizikuri ruka 
 
samuSaos mizans Seadgens Savi zRvis saqarTvelos 

sanapiro zolis centraluri regionis (daaxloebiT 1108 
km2) fiziko-geografiuli Taviseburebebis, geografiul-
ekologiuri mdgomareobis, hidrologiuri, hidroqimiuri 
da hidrobiologiuri kuTxiT Seswavla. 

am mizniT mocemul naSromSi dasaxuli iqna 
Semdegi amocanebi: 
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• foTis akvatoriiis_mdinare rionisa da tba 
paliastomis  fizikur-geografiul TaviseburebaTa 
gamovlena anTropogenuli datvirTvis (stresis) 
gaTvaliwinebiT; 

• regionis hidrologiuri da hidroqimiuri mdgomareobis 
daxasiaTeba; 

• ekologiuri mdgomareobis Seswavla mikroorganizmebis 
saerTo raodenobisa da maTi gavrcelebis 
Taviseburebebis gaTvaliswinebiT; 

• organodestruqtori mikroorganizmebis aqtiuri Stam-
ebis gamoyofa da gamoyofili mikroorganizmebis zrdis 
tendenciis Seswavla; 

• organodestruqtori mikroorganizmebis saSuale 
biT humusuri mJavebis biodestruqciis dinamikis 
Seswavla modeluri eqsperimentis pirobebSi; 

• sakvlev regionSi mikroorganizmebis roli wylis 
xarisxis gaumjobesebis procesebSi.  
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Tavi I. Tavi I. Tavi I. Tavi I. literaturuli mimoxilvaliteraturuli mimoxilvaliteraturuli mimoxilvaliteraturuli mimoxilva    
    

                1.1 1.1 1.1 1.1 Savi zRvis fizikoSavi zRvis fizikoSavi zRvis fizikoSavi zRvis fiziko----geografiuli Taviseburebanigeografiuli Taviseburebanigeografiuli Taviseburebanigeografiuli Taviseburebani    
    
morfometriuli daxasiaTeba.morfometriuli daxasiaTeba.morfometriuli daxasiaTeba.morfometriuli daxasiaTeba. Savi zRva tipiuri Ca-

ketili zRvaa. is Crdilo-aRmosavleTiT qerCis srutiT 
ukavSirdeba- azovis zRvas, samxreT-dasavleTiT bosfo-
ris srutiT- marmarilos zRvas, xolo dardanelis sru-
tiT egeosisa da xmelTaSua zRvebs. igi planetis zRvebis 
1/853 nawils Seadgens. [6] 

 Savi zRvis maqsimaluri sigrZe dasavleTidan 
aRmosavleTisaken- 1149 km-ia, CrdiloeTidan samxreTisaken 
- 611 km. zedapiris  farTobi 420,3X103 km2-ia, azovis 
zRvasTan erTad 462X103 km2, wylis moculoba 537X103 km3. 
saSualo siRrmea 1271 m; xolo maqsimaluri siRrme ki 
2245 m. masSi Caedineba Semdegi ZiriTadi mdinareebi: 
dunai, dnestri, samxreTis bugi, dnepri, rioni da sxva. 
sanapiro xazis sigrZe Semoixazeba 4020-4100 km-iT. 
naxevarkunZulebs Soris yvelaze didia yirimis, xolo 
TurqeTis teritoriaze ki injeburenisa da iasunis 
naxevarkunZulebi. mniSvnelovani ubeebia: karkinikis, 
kalamitis, dnepr-bugis, dnestris, varnis, burgasis, 
sinopisa da samsunis. [6]  

rogorc cnobilia, Savi zRvis fskeris reliefi Zi-
riTadad ar gansxvavdeba sxva okeanis auzebis reliefi-
sagan. Savi zRvis SemTxvevaSic gamoiyofa sami ZiriTadi 
forma: Selfi, materikuli daxriloba da Rrma qvabuli. 
(sur. 4) 

rogorc suraT 4-dan Cans, Selfi kavkasiis 
regionSi   wyvetilad mihyveba viwro  sanapiro zols. [6] 
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                                                    sur. 4.   Savi zRvis baTimetriulo ruqa. 1-Selfi, 

              2- materikuli daxriloba, 3-Rrma qvabuli 
    

mzis radiacia.mzis radiacia.mzis radiacia.mzis radiacia. geografiuli ganedi gansazRvravs 
da ganapirobebs mzis radiaciis intensiobas. bosforis 
raionSi wliuri radiaciis jami tolia 140 kkal/sm2; 

varnaSi - 130 kkal/sm2; yirimis sanapiros CridiloeTiT ki 
120 kkal/sm2; mzis radiaciis saSualo wliuri 
xangrZlivoba gansxvavebulia regionebis mixedviT: 
varnaSi – 2237 sT, ialtaSi – 2223 sT, evpatoriaSi - 2484 
sT da a.S. mzis radiaciis intensioba gansakuTrebiT 
maRalia zafxulSi. 

klimati.klimati.klimati.klimati. Savi zRvis sanapiros klimati ZiriTadad 
formirdeba fiziko-geografiuli, radiaciuli da cirku-
laciuri faqtorebis gavleniT.  

haeris masebis gadatanas Savi zRvis raionSi Ziri-
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Tadad ganapirobebs ciklonuri da anticiklonuri ur-
TierTobebi, romlebic viTardebian evropis teritoriaze. 
mTeli wlis ganmavlobaSi gansakuTrebiT Zlier moqme-
debs azovis anticikloni, zamTarSi - xmelTaSua zRvis 
cikloni da aRmosavleT evropuli anticikloni. Savi 
zRvis auzis klimatze did gavlenas axdens aRmosavleT 
evropis dablobi da balkaneTis naxevarkunZulis aRmo-
savleTi nawili, romelTa Tavze formirdeba kontinenta-
luri haeri - zamTarSi Zalian civi, zafxulSi ki cxeli. 
    

1.2. sanapiro zonis fonuri 1.2. sanapiro zonis fonuri 1.2. sanapiro zonis fonuri 1.2. sanapiro zonis fonuri TaviseburebebiTaviseburebebiTaviseburebebiTaviseburebebi    
    
saqarTvelos sanapiro zona moicavs Savi zRvis aR-

mosavleT sanapiros 320 km sigrZis monakveTs (sur.5) md. 
fsous SesarTavidan (saxelmwifo sazRvari ruseTis fed-
eraciasTan) kelendris koncxamde (sazRvari TurqeTTan). 
sazRvao sazRvari umetesad 130 m-ian izobaTs miuyveba da 
mxolod did mdinareTa SesarTavebSi gadaixreba 
zRvisken. saxmeleTo sazRvari warmoadgens im warmosax-
viT zRvars, sadamdec vrceldeba zRvis wylis gavlena 
misi yvelaze maRali aqtiurobis dros. am zonis farTobi 
daaxlobiT 2600 km2-a, sazRvao nawilisa – 2200 km2 (85%), 
saSualo siganea daaxlobiT 8.0 km, udidesi sigane 25 km 
aRwevs (gudauTis meCeCi). sakvlevi regioni mdebareobs 
kavkasiis teqtonikur zonaSi, romelsac axasiaTebs 
maRali aqtiuroba, meredianuli rRvevis xazebi, saukuno-
vani ryevis didi siCqare da vertikaluri moZraobis 
tendenciis mkveTri cvalebadoba sanapiro xazis gaswvriv. 
sanapiro zona am TaviseburebaTa mixedviT iyofa sam 
ZiriTad nawilad, romelTagan ganapira, anu CrdiloeTi 
da samxreTi monakveTebi maRla miiweven 1.5-3.0 mm/w siC-
qariT, xolo centraluri, anu md. engurisa da md. nata-
nebs Soris moqceuli monakveTi iZireba 1.0-5.6 mm/w siC-
qariT. amasTan yvelaze swrafad iZireba (C=4.0-5.6 mm/w) 
centraluri monakveTis foTi-sufsis sanapiro. [7] 

msoflio okeanis donis cvalebadobis analizma 
uCvena, rom wylis donis aweva aris klimaturi daTbobis 
Sedegi. amdenad, Savi zRvis donis permanentuli zrda 
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aris msoflio okeanis Tanamdrove evtaziis Semadgeneli 
nawili da gamowveulia klimatis globaluri daTbobis 
cikliT. zRvis donis evstaziurma awevam saqarTvelos 
zRvispireTSi Seqmna ekologiuri da ekonomikuri prob-
lemebi. saqarTvelos sanapiro zona ekonomikuri proble-
mebis, anu mowyvladobis simZimis, agreTve evstaziuri da 
geologiuri procesebis erToblivi Sedegebis mixedviT 
SeiZleba daiyos CrdiloeT (md. enguramde), samxreT (md. 
natanebidan samxreTiT) da centralur monakveTebad (sur. 
5). [8] 

 

sur.5. saqarTvelos sanapiro zonis ZiriTadi monakveTebi   
 da ubnebi mowyvladobisa da adaptaciis mixedviT    
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zRvis dinamikuri sistemis erT-erTi mTavari 
energetikuli wyaroa qari, romlis mimarTulebas zRvis 
auzis orografia da haeris masebis moZraobis 
traeqtoriebi gansazRvraven. amis gamo zRvis akvatoriaze 
ZiriTadia CrdiloeTis, samxreT-dasavleTis da 
aRmosavleTis rumbis qarebi, romelTagan TiToeuli 
garkveuli kuTxiT aris mimarTuli zRvis mimarT, magram 
ise, rom maTi jamuri veqtoris mimarTuleba ganapirobebs 
wylis masebis moZraobas dasavleTidan aRmosavleTiT da 
ramdenime ciklonur Caketil wreze, romlebic ZiriTadi 
dinebis SigniT moqmedeben. zRvis dinamikis TvalsazrisiT 
seriozuli mniSvneloba aqvs Stormul qarebs, romlebic 
iwveven Zlier Relvas da wylis modenas napirisaken, ris 
gamoc sanapiros gaswvriv, gansakuTrebiT yureebsa da 
mdinareTa SesarTavebSi zRvis done 6-8 saaTis 
ganmavlobaSi 0.6-1.0 izrdeba, xolo Stormuli talRebis 
simaRle zvirTcemis zolSi 4.5-5.0m aRwevs. [7] 

Savi zRvis doneze dakvirvebaTa mixedviT wylis 
donis permanentuli aweva daiwyo 1923-1925 wlebidan da 
mimdinareobs 2.5 mm/w siCqariT. zRvis donis absoliturma 
nazrdma 1998 wlisaTvis 18 sm miaRwia, xolo Se-
fardebiTma, romelic warmoadgens zRvis zedapiris 
awevas sanapiros mimarT, zogan 50 sm gadaaWarba. [7] 

foTisa da rionis deltis ubanSi SefardebiTi 
evstazia udidesia da 7.6 mm/w aRwevs. es niSnavs, rom 
foTis teritoria bolo 70-80 wlis ganmavlobaSi zRvis, 
paliastomis tbis da md. rionis mimarT TiTqmis 0.52 m-iT 
daiZira. wyalmovardnis sawinaarmdego dambebi, romlebic 
qalaqs icavs  md. rionisa da paliastomis tbisagan, ukve 
veRar uzrunvelyofen qalaqis saimedo dacvas. rasac 
adasturebs md. rionis 1987 da 1997 wlebis katas-
trofuli wyalmovardnebi. [7] 

mowyvladobis mZime saxea foTisa sanapiros 
Carecxva-datborva, ris gamoc zRvam win TiTqmis 0.9 km-iT 
wamoiwia da 600 ha plaJi Carecxa. es procesi ise inten-
siurad mimdinareobs, rom seriozul safrTxes uqmnis 
meore, anu malTayva-sufsis ubanSi zRvispira diunis 
Txemze gamaval saavtomobilo trasas, romelic q. foTs 
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sufsis terminalTan akavSirebs. am ubanze evstaziam 32-55 
sm miaRwia, ris gamoc zRvam xmeleTis siRrmeSi 50-70 m-iT 
Semoiwia. 

sakvlev regionSi zRvis horizontalur cirkula-
cias qmnian dreifuli da mdinarismieri dinebebi, xolo 
vertikalurs _ Savi zRvis centraluri divergencia da 
periferiuli konvergencia. aq mTavria ZiriTadi dreifu-
li dineba, romelic irgvliv uvlis zRvas da romlis Se-
lfTan Sexebis areSi warmoiqmneba grigaluri daRmavali 
ringebi.  

Savi zRvis divergentul-konvergentuli dinamika, 
dreiful da mdinarismier dinebebTan erTad ganapirobebs 
wylis vertikalur oTxwriuli brunvis sistemas (sur.6), 
romelTagan ganapira wrebrunvebi moicaven sanapiro 
zonas, xolo centraluri _ zRvis danarCen nawils. [8] 

 

 

 
    sur. 6. Savi zRvis horizontaluri da vertikaluri  
cirkulacia: 1 – konvergenciis zona; 2 – dreifuli di-
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nebebi; 3 – vertikaluri cirkulaciuri dinebebi;  4 – 
konvergenciis ringebi 

literaturidan cnobilia [9], rom sakvlevi regioni 
warmoadgens kolxeTis biogeografiul regions, romelic 
gamyinvarebaTa epoqebSi mesameulis floris warmomad-
genelTa TavSesafari (refugiumi) iyo. mcenareTa mTeli 
rigi saxeobebisa, romlebsac dResac myari fitocenozuri 
pozicia Tu gamokveTili ekologiuri niSa uWiravs 
reliqturia. amasTan, reliqtebis mniSvnelovani nawili 
adgilobrivi warmoSobisaa, rigi saxeobebisa ki lo-
kalur endemebs warmoadgens da uiSviaTesia.  

regionis Tanamedrove ekologiur-fitocenologiu- 
ri struqturis TvalsazrisiT aq gansakuTrebuli roli 
naxevradganrTxmul, upiratesad buCqnar, reliqtTa 
jgufs ekuTvnis. am jgufis birTvs maradmwvane reliqtebi 
qmnis rogoricaa: pontos Sqeri, ungernis Sqeri (lo-
kaluri endemi), smirnovis Sqeri (lokaluri endemi), 
wyavi, baZgi, Tavgisara, epigea (uiSviaTesi lokaluri en-
demi) da sxva. am jgufis arseboba mniSvnelovanwilad 
gansazRvravs kolxeTis ekosistemebis dinamikis Taname-
drove tendenciebsa Tu stabilurobas.  

 
1.3. 1.3. 1.3. 1.3. Savi zRvis hidrologiuri da hidroqimiuri Savi zRvis hidrologiuri da hidroqimiuri Savi zRvis hidrologiuri da hidroqimiuri Savi zRvis hidrologiuri da hidroqimiuri 

dadadadaxaxaxaxasiasiasiasiaTeTeTeTebabababa    
    

Savi zRvis wylebi qimiuri SedgenilobiT gansxvav-
deba sxva zRvebis wylebisagan. es aixsneba misi hidrolo-
giuri TaviseburebebiT, gansakuTrebiT ki misi wylis 
masis Camoyalibebis TaviseburebebiT, struqturiTa da 
dinamikiT. 

jer kidev uZvelesi droidan cnobili iyo, rom Sa-
vi zRvis (pontos) wyali naklebad mariliania- 
daaxloebiT 2-jer vidre msoflio okeaneebis wylebi. es 
gamowveulia imiT, rom Sav zRvaSi Caedineba didi 
raodenobiT mdinareTa mtknari wylebi. maT Soris 
yvelaze didi mdinarea dunai (evropaSi sididiT meore). 
mas weliwadSi zRvaSi Caaqvs 203km3 mtknari wyali. 
mdinare dnepri sididiT meorea, romelic Caedineba Savi 
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zRvis auzSi. mdinare rions, romelsac Caaqvs kavkasiidan 
Camonadeni mtknari wylebi, kolxeTis dablobis gavliT 
zRvis auzSi Caaqvs weliwadSi daaxloebiT 13 km3 wyali. 
aWaris regionSi Sav zRvaSi Caedineba mdinare Woroxi da 
Caaqvs zRvaSi yovelwliurad 9 km3 wyali, agreTve 
TurqeTis teritoriidan mdinareebi kizil-irmaki, eSil-
irmaki da saqara, romelTa wylis raodenoba zRvaSi 
utoldeba 23 km3. [6-10] 

Savi zRvis auzis marilianobis mudmivoba (17-18o %) 
pirdapir damokidebulebaSia wylis zedapirul aorTqle-
bis intensiobaze, xmelTaSua zRvisa da marmarilos 
zRvebis wylebTan urTierTgacvlis procesebze.(sur. 7)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

sur. 7. Savi zRvis zedapirul wylebSi damaxasiaTebeli 
marilianoba ( 0 %) 

 
marilianoba zRvis centralur nawilSi sezonebis 

mixedviT umniSvnelod SeiZleba Seicvalos. napirebis 
gaswvriv ki mdinaris mtknari wylebis gavleniTYmcirdeba 
da sezonuri cvalebadobac ufro mkafiod aris ga-
moxatuli da 16-dan 17 o %-mdea. Savi zRvis wylebis 
marilianoba mkveTrad izrdeba siRrmeSi. Savi zRvis 
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Rrmawylian ubnebSi marilianobis cvlileba SeimCneva 
mxolod 75 m-mde, anu im siRrmemde, sadamdec aRwevs 
zamTris vertikaluri cirkulacia. gazafxulze ki, roca 
vertikaluri gadaadgileba praqtikulad ar xdeba, 
marilianobaSi gansxvaveba siRrmis mixedviT aRwevs Tavis 
maqsimums. am dros wylis zedapirze marilianoba 
minimaluria, siRrmeSi – maqsimaluri.  

Tanamedrove gamokvlevebis Sedegad damtkicebuli 
iqna Sida siRrmis dinebebis arseboba marmarilos 
zRvidan Savi zRvisaken, romlebic moqmedeben mTeli 
wlis ganmavlobaSi da icvlian moqmedebis intensiobas 
hidrologiur da meteorologiur faqtorebTan kavSirSi 
sezonebis mixedviT. Semodis ra marmarilos (SedarebiT 
maRal simkvrivis mqone) wylebi Savi zRvis auzSi, igi er-
eva siRrmeSi myof gogirdwyalbadiani fenis wylebs da  
Semdgom am wyalTa narevi moiwevs zemoT da uerTdeba 
(anu ereva) naklebad marilian Savi zRvis zedapirul 
wylebs, ris Sedegadac formirdeba specifikuri qimiuri 
Sedgenilobis zedapiruli wylis  Sre.   zedapiruli  
wylebis   namati ki TavisTavad ukan ubrundeba bosforis 
srutes zedapiruli dinebebis Sedegad. Sav zRvaSi zed-
apiruli dinebebi aRmocendebian mdinareebis SesarTaveb-
Tan da ixrebian marjvniv. dinebis Semdgomi mimarTule-
bebi ki damokidebulia qaris mimarTulebaze da napiris 
konfiguraciaze. Savi zRvisaTvis damaxasiaTebeli zed-
apiruli dinebebi mocemulia sur. 8-ze. 
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sur. 8. Savi zRvis zedapiruli dinebebis sqema 
 
saSualo  wliuri temperatura Savi zRvis wylebSi 

ZiriTadad ganisazRvreba maTi geografiuli mdebareobiT 
da dinebebis arsebobiT. yvelaze maRali temperaturaa 
agvistoSi, minimaluri ki TebervalSi. temperaturis se-
zonuri cvlileba ZiriTadad SeimCneva 75 m siRrmemde, 
Semdeg is praqtikulad  ar icvleba. 500 m siRrmis qvemoT 
aris 8,90C, xolo 2000 m siRrmeSi ki  9,1C. temperaturis 
wliuri cvalebadoba ki meryeobs 17-20 gradusis far-
glebSi. (sur. 9) 
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sur. 9. Savi zRvis zedapiruli wylis saSualo wliuri 
temperaturis gadanawileba 

 
temperturisa da marilianobis mixedviT wylis sim-

kvrive did intervalSi meryeobs, rogorc drois, aseve 
sivrcis mixedviT. zedapirul fenebSi gazafxulsa da 
zafxulSi is mcirdeba. simkvrivis saSualo mniSvneloba 

~ 1,0123. maqsimaluri (siRrmis raionebSi) ki aRwevs 1,0173.  
sanapiro zolis raionebSi, iq sadac Caedineba mdinaris 
wylebi, misi mniSvneloba SeiZleba 1-ze naklebic ki iyos. 
[9-10] 

wylis fenebis vertikaluri gadaadgilebisaTvis  
ukeTesi pirobebi iqmneba zamTarSi. am sezonSi verti-
kaluri cirkulacia ZiriTadad mimdinareobs zeda 100 m-
ian zonaSi da mxolod iSviaTad SeiZleba gaizardos 150-
200 m-mde. am zonaSi vertikaluri gadaadgileba xorciel-
deba marmarilos zRvis wylis Camodinebis xarjze. mar-
marilos da Savi zRvis wylebis marilianobis safuZvel-
ze gamoTvlilia, rom daaxloebiT 500 weliwadSi Sesa 
Zlebelia Savi zRvis siRrmeSi wylebis sruli gaaxleba. 
Tumca es procesi daCqarebulia Savi zRvis  wylebis  
ukudinebebis xarjze marmarilos zRvaSi, Sida talRebis 
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zemoqmedebis gavleniT, wylis turbulentobisa   da   
egzoTermuli procesebis gamo, TviT wylis awevisa da 
dawevisas ciklonuri da anticiklonuri dinebebis   
procesSi   da sxva. Savi zRvis wylebSi vertikaluri 
gacvlis da marmarilos zRvidan Sav zRvaSi Camodinebis 
sqema   mocemulia  suraTze 10. 

 
       marmarilos  bosforis     Savi  zRva 

      zRva       srute      
 
 
 
 

    
    
    

    
    

    
    
    
    
sur. 10  Savi zRvis wylebSi vertikaluri gacvlis da  
marmarilos zRvidan Sav zRvaSi Camodinebis sqema 
wyaro: 

                        
Savi zRvis wylebis qimiuri Taviseburebani Ziri-

Tadad ganpirobebulia siRrmis fenebis ukiduresad sus-
ti ZvradobiT da didi raodenobiT Camdinare wylebis 
arsebobiT (mdinareebis saxiT). cxadia, am SemTxvevaSi 
mniSvneloba aqvs ara marto mdinareebis mier Catanili 
wylebis moculobas, aramed maT qimiur Sedgenilobasac, 
zRvis zedapiruli fenebis aorTqlebisa da  tempera-
turis cvlilebis  procesebis intensiobas da masSi  
mimdinare fiziko-qimiur da bioqimiuri procesebs. es 
ukanaskneli iwvevs ara marto raodenobriv, aramed Tvi-
sobriv cvlilebebsac zRvis siRrmeSi arsebul ma-
rilebsa Tu gazebSi. 
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Savi zRvis wylis 1 l moculoba nimuSis aorTqle-
bisas viRebT myar naSTs 18 gramis odenobiT. rogorc 
yvela sxva zRvis wylebis SedgenilobaSi, am SemTxve-
vaSic myari naSTi Seicavs NaCl, KCl, MgSO4, CaCO3 mari-
lebs, romlebic imyofebian disocirebul mdgomareobaSi 
Semdegi ionebis saxiT: Cl

-
; SO

2-
4; HCO

-
3; CO

2-
3; Na

+
; Mg

2+
; Ca

2+
 

da K
+.... CamoTvlili ionebis procentuli Tanafardoba 

Savi zRvis wylebSi gansxvavebulia okeanis wylebTan Se-
darebiT. [10-11] 

zRvis siRrmeSi anaerobuli baqteriebis gavleniT 
SO

2-
4-is ionebi aRdgebian da warmoiqmneba H2S  da hidro-

karbonatebi, ris Sedegadac am fenis wylis zonaSi mcir-
deba SO

2-
4-is Semcveloba da izrdeba HCO

-
3-isa. Savi zRvis 

zedapirze didi moculobiT Camdinare wylebis gamo mci-
rea qlor ionebis, sulfat da sulfid ionebis Sem-
cveloba okeanis wylebTan SedarebiT. karbonat ionebis 
Semcveloba zedapiruli fenis wylebSi ganisazRvreba 
wlis sezonurobiT da CO2-is gadanawilebiT mocemul 
zedapirze.  bikarbonatisa da karbonatis ionebs Soris 
arsebobs Semdegi wonasworuli damokidebuleba:  

CO
--

3+H2O+ CO2⇔⇔⇔⇔2HCO
-
3       (1)  

fotosinTezis procesis gaaqtiurebisas wonasworo-
ba gadaxrilia marcxniv, anu zafxulSi Warbobs CO

--
3-is 

raodenoba, zamTarSi ki piriqiT.  
qloridebis garda wyalSi gvxvdeba agreTve sxva 

halogenidebi (bromidebi, ftoridebi, iodidebi). li-
teraturuli monacemebis mixedviT [6,9,10], 1 kg zedapirul 
Savi zRvis wyalSi aris 0,025 gr Br2; 0,0006 gr F2 da 0,00002 
gr I2; 0,0018 gr boratebi da boris mJava, siRrmeSi ki am 
ukanasknelis Semcveloba utoldeba 0,03 gr-s. wylis 
siRrmeSi  aRiniSneba hidrosulfid ionebi (0,01 gr), rac 
aixsneba wylis am zonaSi gogirdwyalbadis arsebobiT. am 
bolo monacemebiT Savi zRvis wylebi iZenen Tavisebur 
specifiurobas da gamoirCevian msoflio zRvebis 
wylebisagan.  

Savi zRvis wyalSi gaxsnil gazebs Soris Sem-
cvelobis mixedviT mniSvnelovania azoti (N2) - 12,7 ml/l, 
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rac Seadgens 15,9 mg/l. siRrmeSi misi Semcveloba odnav 
matulobs, xolo Tavisufali Jangbadis (O2) Semcvelobaa  
- 7 ml/l, anu 10 mg/l, rac garkveul temperaturaze See-
sabameba 100% gajerebulobas; 50m siRrmis qvemoT Jang-
badis gajerebuloba TandaTan klebulobs da 150 m siRr-
meSi wylis zogierT regionSi saerTod qreba. (sur. 11)  

organuli naerTebi Sav zRvaSi imyofebian gaxsnil, 
koloidur da Sewonil mdgomareobaSi. zedapiruli 
wylebis 1 l Seicavs daaxloebiT 3-4 mg mSral naSTs, xo-
lo zRvis ufro Rrma fenebSi maTi Semcveloba klebu-
lobs. (Tumca im fenebSi, sadac wylis simkvrive mkveTrad 
izrdeba, organul naerTTa raodenobac matulobs) [11.12]. 

Savi zRvis wyalSi imyofeba TiTqmis yvela qimiuri 
elementi ZiriTadad mcire raodenobiT, rogorc ionebis, 
molekulebis, aseve rTuli araorganuli da organuli 
naerTebis saxiT.  

maT Soris zogierTi qimiuri elementi (biogenuri 
elementebi), romelTa Soris umTavresia fosfatebis 
fosfori da nitratebis azoti. xSirad biogenebis Sem-
cveloba wyalSi imdenad mcirea, rom bolomde xdeba 
maTi aTviseba fitoplanqtonis mier.   
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sur. 11  temperatura (to 

C), marilianobis (So %), gaxsnili  
JangbadisA(O2)  da gogirdwyalbadis (H2S) vertikaluri 
ganawileba Savi zRvis wylis Rrma SreebSi 

    
aRsaniSnavia, rom Savi zRva warmoadgens qveynis 

umTavres TevzsaWer da rekreaciul resurss, masSi 
gavrcelebuli Tevzisa da veSapis saxeobebis simravle 
mniSvnelovania, rogorca saqarTvelos gansakuTrebuli 
biomravalferovnebisaTvis, aseve qveynis ekonomikisaTvis. 
amasTan, igi xasiaTdeba zRvisTvis specifiuri 
mravalferovani biocenoziTa da napiris binadrebiT.  
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1.4. mdinare rionisa da tba paliastomis hidro1.4. mdinare rionisa da tba paliastomis hidro1.4. mdinare rionisa da tba paliastomis hidro1.4. mdinare rionisa da tba paliastomis hidrolololologiugiugiugiu----
ri da hidroqimiuri daxasiaTebari da hidroqimiuri daxasiaTebari da hidroqimiuri daxasiaTebari da hidroqimiuri daxasiaTeba    

 
Savi zRvis saqarTvelis sanapiro zoli  warmoad-

gens unikaluri Waobiani da Warbteniani lanSaftebis 
ganlagebis zonas, sadac centraluri kolxeTis didi 
nawili da paliastomis tba Setanilia ramsaris saerTa-
Soriso konvenciiT daculi obieqtebis siaSi.  

regionis hidrografiuli qseli mocemulia suraT-
ze 12.  

 
sur. 12. regionis hidrografia 
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regionSi arsebuli mdinareebi sazrdoobis xasia-
Tis, wylianobisa da auzis morfologiis mixedviT SeiZ-
leba daiyos sam jgufad [13, 14]:  
1. tranzituli  anu   didi  mdinareebi: enguri, xobi da   

rioni romlebic sazrdooben myinvaruli, gruntis, 
wvimis wylebiT da Tovlis nadnobi wylebiT. maT 
axasiaTebT gazafxul-zafxulis wyaldidobebi da zam-
Tris wyalmciroba. 

1. mTiswinebis, anu saSualo sigrZis mdinareebi: abaSa, 
sufsa, natanebi, kintriSi, Caqviswyali da yorolis-
wyali. isini sazrdooben Tovlis nadnobi wylebiT, 
wvimisa da gruntis wylebiT. 

2. mcire mdinareebi, romelTac saTave dablobze aqvT: 
fiCora, civi, malTayva, barcxana, kubiswyali da a.S. 
isini sazrdooben wvimisa da gruntis wylebiT da axa-
siaTebT wyalmovardnebi mTeli wlis ganmavlobaSi. 

sakvlevi raionis TiTqmis mTel farTobze gruntis 
wylebi aqtiur rols asruleben daWaobebis procesSi. [14] 

zRvis plaJur warmonaqmnTa wyalSemcveli hori-
zonti agebulia qviSa-kenW-kaWaris grovebidan da 200-500 
m-iani zolis saxiT miuyveba zRvis napirs. aq sadamkvir-
veblo Webidan amodis zomieri sixistis (3-8 mg-eqv) da 
sustad mineralizebuli (0,15-0,3 gr/l) hidrokarbonatuli 
kalciumian-magniumiani wylebi. maTi kvebis wyaro Ziri-
Tadad atmosferuli naleqebia.  

saqarTvelos farglebSi yvelaze didi mdinarea 
rioni, romelic saTaves iRebs didi kavkasionis MmTianeT-
Si, fasis mTidan da Caedineba Sav zRvaSi qalaq foTTan.  

rogorc cnobilia, mdinareTa Camonadenis moculo-
basTan MmWidrodaa dakavSirebuli misi kalapotis 
wylebis myisieri jamuri maragi, anu kalapotSi myofi 
wylis moculoba. zRvis sanapirosa da plaJebis for-
mirebaSi  gansakuTrebuli mniSvneloba eniWeba Savi zRvis 
auzis mdinareebis myari natanis Camonadens. mdinare 
rionisaTvis saSualo mravalwliuri Camonadeni Camket 
kveTTan (saqoCakiZe) utoldeba 13.220 km3-s (sidideebi 
aRdgenilia wyalaRebis gaTvaliswinebiT), mdinaris 
simRvrive utoldeba 530 gr/m3. wyaldidobis periodSi 
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fskeruli da ativnarebuli natanis Camonadenis 
Tanafardoba md. rionisTvis 20-35% Seadgens. md rionis 
auzSi Tavmoyrilia 124 myinvari, saerTo farTobiT 62.9 
km2, isini  mdebareoben zRvis donidan 2970 m-dan 3500 m-
mde,  yinulis moculoba Seadgens 2.163 km3.-s..  

rogorc literaturuli monacemebidanaa cnobili, 
mdinare rionis auzSi mineralizacia meryeobs 107-700 
mg/l, [15, 16] mdinareebis garda kolxeTSi mravladaa 
tbebi da Waobebi. yvelaze didia lagunuri warmoSobis, 
gamdinare paliastomis tba, romelic sazrdoobs atmos-
feruli naleqebiTa da Waobis wylebiT. paliastomis tba 
zRvis donidan -0.3 m simaRleze mdebareobs, misi farTobi 
S=18.2 km2

-ia, Aauzis S=547 km2
, tbis maqsimaluri siRrme 3.2 

metria, saSuali siRrme - 2.6 m, xolo moculoba V=52.0 
mln. m3 utoldeba. paliastomis tba zRvas erTvoda 
mdinare kaparWiniT, xolo 1924 wlis Semdeg - mokle 
ganieri arxiT (sigrZe _ 1,5 km, sigane _ 150 m, siRrme 3-4 
m.). arxis zomebi sakmarisia zRvasa da tbas Soris 
Tavisufali wyalcvlisaTvis, ramac gamoiwvia tbis 
marilianobis 1%•-dan 13%•-mde gazrda. xelovnurad 
gaWrilma arxma mniSvnelovnad Secvala tbis 
hidrobiologia da gamoiwvia mtknari wylis planqtonis 
biomasis 15-jer da benTosis 6-jer Semcireba. Tu 1984 
wels tbaSi 36 Tevzis saxeobidan aRiwera 27, dReisaTvis 
SemorCenili mxolod 16 saxeoba. tbis wliuri 
produqtiuloba Semcirda 2,5 tonidan 0,5 tonamde. [16] 

dasavleT kolxeTSi Warbobs hidromorfuli da 
aluviur-hidromorfuli, agreTve subtropikuli zonis 
Tixnar-gaewerebuli, gaewerebuli, mindvris kordiani da 
mindvris aluviur-gaewerebuli niadagebi. 

zRvispira zolSi mdinare enguridan mdinare suf-
samde TiTqmis yvelgan gavrcelebulia dablobis tor-
fiani niadagebi. maT yvelaze meti farTobi uWiravT pa-
liastomis tbis midamoebSi, rioni-xobis SuamdinareTis 
CrdiloeT nawilsa da Woloki-kintriSis napirze. 

senakis, abaSisa da lanCxuTis raionebSi gavrcele-
bulia mindvris aluviuri, mindvris kordiani niadagebi 
da maTi gaewrebuli saxeebi.  
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sufsa-natanebisa da natanebi-kintriSis Suamdinare-
TSi ganviTarebulia degradirebuli wiTelmiwa da yvi-
Telmiwa niadagebi, romlebic xasiaTdebian kargi wyal-
gamtarobiT. regionSi gavrcelebuli landSafti mocemu-
lia suraTze 13. 

 
sur. 13. regionis landSaftebi 
 
saqarTveloSi gavrcelebuli 300 saxeobis frinve-

lebidan naxevari migrirebad saxeobebs warmoadgens, ro-
melTa dasazamTrebeli adgilia sanapiro zoli da 
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paliastomis tba. 
paliastomis tbisa da mis mimdebare teriroriaze 

Tavmoyrilia mesameuli mezofiluri floris iSviaTi 
reliqtebi, fiqsirebulia 21 saxeoba, romelTaganac 6 
saqarTvelosa da kavkasiis endemia, zogi maTgani 
(Kosteletzkya Pentacarp ) mxolod paliastomis mimdebare 
WaobebSi gvxvdeba. tbis mimdebare midamoebSi gamoiyofa  
Waobis, wylis, tyis da meoreuli mdelos mcenareuli 
Tanasazogadoebebi.   tbis daWaobebul zonaSi fskeri 
Savi zRvis doneze dabla mdebareobs da warmoadgens 
torfian anu sfagnumian EWaobs, romelic floristulad 
Zalzed Raribia. tbis fitoplanqtonis umravlesobas 
Seadgens diatomebi. fitoplanqtonis Semadgenlobis 
mixedviT paliastomis tba SeiZleba miekuTvnos 
evtroful wyalsatevs. [17]   

ukanasknel wlebSi zedapirul wylebSi damabin-
Zurebeli komponentebis raodenobrivi zrdis garda 
mimdinareobs maTi xarisxobrivi Semadgenlobis cvaleba-
dobac. mdinare rioni miedineba iseT did sam-
rewvelo qalaqebSi, rogoricaa q. quTaisi, samtredia, 
foTi da ganicdis   msxvili samrewvelo obieqtebis: 
WiaTuris samTogadamamuSavebeli kombinati, zestafonis 
feroSenadnobTa qarxana, quTaisis avtosamSeneblo 
qarxana, xis gadamamuSavebeli kombinati da sxva mravali 
mcire obieqtebis gavlenas.  

regionis farglebSi ganlagebuli msxvili samrew-
velo da saporto qalaqebi, soflebi da dasaxlebuli 
punqtebi Tavisi sayofacxovrebo, sasoflo-sameurneo nar-
CenebiT abinZureben Sav zRvas. mniSvnelovania is faqti, 
rom swored es regioni warmoadgens saqarTvelos 
ZiriTad sazRvao-sakurorto zonas kargad ganviTarebuli 
rekreaciuli meurneobiT. 
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1.5. 1.5. 1.5. 1.5. bunebriv wylebSi organuli nivTierebebis  hubunebriv wylebSi organuli nivTierebebis  hubunebriv wylebSi organuli nivTierebebis  hubunebriv wylebSi organuli nivTierebebis  humumumumususususu----
ri mJavebis fizikori mJavebis fizikori mJavebis fizikori mJavebis fiziko----qimiuri daxasiaTeba da misi qimiuri daxasiaTeba da misi qimiuri daxasiaTeba da misi qimiuri daxasiaTeba da misi 

gavrcelebis   Tavigavrcelebis   Tavigavrcelebis   Tavigavrcelebis   Taviseburebebiseburebebiseburebebiseburebebi    
    

zedapirul wylebSi    humusuri mJavebis ZiriTad 
wyaros  warmoadgens torfis sabadoebi da niadagebi, 
romlebic gamoirecxeba wvimisa da KWaobis wylebiT. [18, 
19] humusuri mJavebis mniSvnelovani  nawili xvdeba 
wyalsatevebSi mtverTan erTad da warmoiqmneba uSualod 
wyalsatevSi “cocxali organuli nivTierebebis” 
transformaciiT. [20] 

humino da fulvo mJavebi erTiandebian humusur 
mJavebad da warmoadgenen wyalSi arsebuli organuli 
nivTierebebis mniSvnelovan nawils. es mJavebi warmoadge-
nen bioqimiurad mdgrad maRalmolekulur polifunqcio-
nalur naerTebis narevs.  humino da fulvo mJavebi 
TavianTi bunebiT principulad msgavsia Waobisa da nia-
dagis humusuri mJavebis. rac SesaZlebelia miuTiTebdes 
maT genetikur kavSirze. humusuri mJavebi Sedgebian cik-
luri  struqturisagan, romelSic arseboben aromatuli 
birTvebi da sxvadasxva funqcionaluri jgufebi (hidro-
qsiluri, karboniluri, karboqsiluri, aminojgufebi,  
meToqsiluri da sxva). maTi molekuluri masa meryeobs 
500-dan 200 000-mde da metad.  fulvo mJavebi warmoadgenen 
oqsikarboniluri tipis mJavebs naxSirbadis SedarebiT 
naklebi SemcvelobiT da ufro mkveTrad gamoxatuli 
mJavuri TvisebebiT. [21-24] 

humino da fulvomJavebi     zedapirul wylebSi imyo-
febian gaxsnil, Sewonil da koloidur mdgomareobaSi, 
romelTa Soris Tanafardobas gansazRvravs wylis 
qimiuri Semadgenloba, xsnaris pH,,,,    wyalsatevSi    biologi-
uri        situacia da sxva faqtorebi. 

humusuri mJavebis daJangvis procesSi xdeba maTi 
makromolekulis destruqcia Semadgenel nawilebad, 
amasTan am nivTierebebis bevri Tviseba SenarCunebulia. 
humino da fulvo mJavebis urTierTgardaqmna 
mimdinareobs masis mniSvnelovani cvlilebebis, 
destruqciis an kondensaciis  gareSe.  
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mdinareebisa da tbebis wylebSi humusuri mJavebis 
koncentracia, rogorc wesi Seadgens meaTed da meased   
mkgC/l-ze da ramodenime miligrams litrze tyian da 
Waobian adgilebze. bevri mdinaris wyalSi  humusuri 
mJavebi ar aris aRmoCenili. rogorc wesi fulvo mJavebis 
koncentracia aTjer da metad  metia  humino mJavebis 
koncentraciaze.        

humusuri mJavebi mniSvnelovan zemoqmedebas axdenen 
wylis organoleptikur Tvisebebze: qmnis usiamovno suns 
da gemos, aZnelebs dezinfeqcias da Zalian sufTa wylis 
miRebas, aCqarebs metalebis korozias da amiT xels 
uwyobs milsadenis mwyobridan gamosvlas. isini aqtiurad 
urTierTqmedeben ara marto karbonatebTan, aramed 
qanebTan, zegavlenas axdenen xsnarSi karbonatuli 
sistemis mdgomareobasa da mdgradobaze. humino mJavebi 
urTierTqmedeben mikroelementebTan da warmoqmnian myar 
kompleqsebs. [25] 

humusuri mJavebis didi raodenobis wyalSi arsebo-
bam, SeiZleba uaryofiTi zegavlena moaxdinos wyalmce-
nareebisa da cocxali organizmebis ganviTarebaze, 
Jangbadis koncentraciis mkveTrad Semcirebis gamo-rome-
lic midis humusuri mJavebis daJangvaze. amasTan humu-
suri mJavebis daSlis Sedegad warmoiqmneba wylis orga-
nizmebisaTvis saWiro  produqtebi. humusuri mJavebis or-
ganomineraluri kompleqsebi warmoadgenen mikroelemente-
biT mcenareebis kvebisaTvis advilad asaTvisebel 
formas. [20] 

humusuri mJavebis warmoqmnaSi did rols TamaSobs 
fermentuli daSlis procesebi, fotoqimiuri destruqcia, 
hidrolizi, kondensacia da fotoqimiuri sinTezi-
romlebic mimdinareobs wyalsatevebSi. 

literaturuli monacemebiT humusuri mJavebis bu-
neba da struqtura Seswavlilia infra-wiTeli speqtro-
skopiiT, potenciometruli titrirebiT, funqcionaluri 
jgufebis Tanamimdevruli  blokirebiT, mas speqtrosko-
piiT, elementuri analizis meTodiT, filtraciiT sefa-
deqsze, gazuri qromatografiiT. [26-31] huminis mJavebi 
aqtiur monawileobas Rebuloben bunebriv wylebSi 
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mimdinare mTel rig kompleqss warmoqmnis da sorbciul 
procesebSi. warmoqmnian mdgrad naerTebs, rogorc mZime 
liTonebTan, aseve radionuklidebTan. [22, 23, 24, 32-59] 

elementuri analizis mixedviT sxvadasxva obieqti-
dan gamoyofil huminis mJavebSi C_s Semcveloba icvleba 
35,91_66.00%-is zRvrebSi, H _ 3,07_7,03%, N _ 0,50_6,40%, S _ 
0,0_2,84%, O _ 27,01_51,54%. garda amisa, zogierTi nimuSi 
Seicavs P-s 0.01_0.74%-is farglebSi. [60-63] 

huminis mJavebis kompleqs warmoqmnisa da sorbciu-
li unari ganpirobebulia sxvadasxva mdgomareobaSi 
myofi karboqsilisa da fenoluri hidroqsilis jgufebis 
arsebobiT da Sesabamisad maTi ionizaciis xarisxiT. [61, 
64-69] mravalricxovani gamokvlevebis miuxedavad dRemde 
ar aris erTiani azri huminis mJavebis struqturuli 
formulis Sesaxeb. 

humusuri mJavebi wylebSi aRmoCenili erT-erTi 
pirveli organuli nivTierebebia. bunebriv wylebSi maTi 
Semcveloba 0,1-dan 100 mg/l-mde meryeobs. [21, 30-33] 
bunebrivi wylebis fskerul naleqebsa da Setivnarebul 
nivTierebebSi organuli nivTierebebis jamuri Semcvelo-
bis naxevarze meti huminis mJavebze modis. mtknari 
wylebis fskerul naleqebsa da Setivnarebul nivTie-
rebebSi humusuri mJavebis Semcveloba icvleba 0,03-0,80%-
is zRvrebSi, zRvisa da okeanis fskerul naleqebSi ki 
0,003-10%-is farglebSi. 

 kvlevebis safuZvelze dadgenili iqna, rom saqar-
Tvelos zedapirul wylebSi fulvomJavebis koncentracia 
meryeobs 0.08-4.23 mg/l diapazonSi da saSualod erTi 
rigiT metia huminomJavebis Semcvelobaze xsnad fazaSi. 

humusuri mJavebis ZiriTadi wili migrirdeba Se-
wonil mdgomareobaSi: Sewonili huminomJava/gaxsn. humino-
mJava=10, Sewonili fulvomJavis raodenobis/gaxsn. fulvo-
mJava=1.5. 
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1.6. organodestruqtori mikroorganizmebi da okea1.6. organodestruqtori mikroorganizmebi da okea1.6. organodestruqtori mikroorganizmebi da okea1.6. organodestruqtori mikroorganizmebi da okeanenenene----
ebisa da zRvis wylebSi mimdinare biologiuri ebisa da zRvis wylebSi mimdinare biologiuri ebisa da zRvis wylebSi mimdinare biologiuri ebisa da zRvis wylebSi mimdinare biologiuri 

procesebiprocesebiprocesebiprocesebi    
        
adamianis gaCenamade didi xniT adre, evoluciis 

procesSi Camoyalibda naxSirwyalbadebis gardaqmnis me-
qanizmi, rogorc TviTgawmendisa da naxSirbadis wre-
brunvis Semadgeneli nawili da romelSic mTavar rols 
TamaSoben biologiuri da qimiuri faqtorebi. msoflio 
okeanis, biodegradaciis gziT naxSirwyalbadebis sabo-
loo produqtebamde gardaqmnis unari miekuTvneba sicoc-
xlis warmoSobis sawyis periods. 

rogorc literaturidanaa cnobili [25], organo-
destruqtori mikroorganizmebi farTod arian gavrcele-
bulni zRvebsa da okeaneebis, rogorc zedapirul 
wylebSi, aseve wylis sxvadasxva fenebSi da fskerzec. 
amasTan isini warmoadgenen wylis ekosistemebis 
avtoqtonuri mikrofloris Semadgenel nawils. 

wylis ekosistemis  dabinZurebisas, maTSi arse-
buli bioturi wonasworoba irRveva: dabinZurebisadmi 
SedarebiT mgrZnobiare organizmebi iRupebian, nakleb 
mgrZobiareni ki imyofebian daTrgunul mdgomareobaSi, 
zogierTni, Tu dabinZurebam ar miaRwia katastroful 
masStabebs iwyeben aqtiur gamravlebas.  

humusuri nivTierebebi yvela terigenuri da wylis 
obieqtisTvis  organuli nivTierebebis mniSvnelovan wya-
ros warmoadgenen, isini monawileobas iReben sxvadasxva 
geoqimiur da bioqimiur procesebSi. wylis ekosistemebSi, 
bunebrivi organuli nivTierebebis baqteriuli 
utilizaciis problemebis Seswavlis mizniT Catarebuli 
kvlevebis Sedegebi miuTiTeben  organuli nivTierebebis 
SemadgenlobaSi arsebul or fraqciaze: pirveli labi-
luri, romelsac mokle drois ganmavlobaSi moixmaren 
mikroorganizmebi da meore stabiluri, romlis arsebo-
bis droc aseuli wlebiT ganisazRvreba. [25] biologiur 
transformaciisadmi meore fraqciis maRali mdgradoba 
ganapirobebs maT farTod gavrcelebas bunebaSi. mtknari 
wylis ekosistemebSi aseTi humusomagvar nivTierebebs 
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Seadgenen gaxsnili  organuli nivTierebebis maragis 
mTeli raodenobis 50%-s, Tumca maTi trofodinamiuri 
roli jer kidev arasakmarisadaa Seswavlili.  iTvleba, 
rom humusuri nivTierebebi Zalze sustad minerali-
zdebian baqteriebiT. [19] zogierT naSromSi aRniSnulia, 
rom labiluri organuli naerTebis arsebobisas  
humusuri nivTierebebi ufro advilad erTvebian biotur 
wrebrunvaSi da warmoadgenen naxSirbadisa da energiis 
mniSvnelovan wyaros baqteriebisaTvis. [64-79] 

samecniero naSromebSi, romlebic eZRvneba organo-
destruqtorebis Seswavlas iseT wylebSi, romlebic 
naklebad imyofebian antropogenuri datvirTvis qveS 
aRiniSneba navTobdestruqtori mikrofloris arseboba, 
rac ZiriTadad ganpirobebulia wyalxmeleTa ZuZumwovre-
bis cxovelmoqmedebiT. [80] 

Savi zRvis Crdilo-dasavleTi ubani mis erT-erT 
saintereso regions warmoadgens, radgan imyofeba 
materikuli Camonadenis zemoqmedebis qveS. Sav zRvaSi 
mdinareebis Camonadenisa 3/4 modis am ubanze (dunai, 
dnepri, dnestri da sxva). isini uerTdebian ra Sav zRvas 
iwveven marilianobis Semcirebas, rac Tavis mxriv 
uaryofiT zegavlenas axdens organuli nivTierebis  
xsnadobaze da vertikalur WrilSi marilianobis mixed-
viT iwvevs wylis fenebad dayofas. mdinareebis 
Camonadenis zemoqmedeba gansakuTrebiT TvalsaCinoa 
destruqtori mikroorganizmebis raodenobis cvlilebis 
kuTxiT. maTi wylebis Savi zRvis wylebTan Serevis 
adgilebSi aRiniSneba, rogorc heterotrofuli, aseve 
navTobdestruqtori mikrofloris, rogorc saxeobrivi 
mravalferovnebis aseve raodenobis  mateba, rac vrcel-
deba Savi zRvis wylebSi 20 milis radiusSi. amis  mizezs  
warmoadgens is, rom mdinaris wylebs, romlebic warmoad-
genen mravali dasaxlebuli da samrewvelo obieqtebis 
Tavmoyris adgils, Sav zRvaSi CaaqvT, rogorc organuli, 
aseve navToburi warmoSobis naxSirwyalbadebi. Sesabami-
sad Savi zRvis Crdilo-dasavleTis im ubnebSi, sadac 
xmeleTidan Camdinare wylebi ar gvxvdeba gacilebiT nak-
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lebia heterotrofuli da navTobdestruqtori mikroor-
ganizmebis raodenoba. [81] 

analogiuri procesebi mimdinareobs Savi zRvis 
saqarTvelos regionSic. saqarTvelos hidrografiuli 
bade warmodgenilia patara, magram mravali mdinaris 
saxiT, romlebic gamoirCevian dinebis maRali siCqariT 
da zRvaSi CaaqvT didi raodenobis Sewonili nawilakebi 
qviSovani, Tixovani da vulkanuri warmoSobisa. garda 
amisa mdinareebs zRvaSi CaaqvT dasaxlebuli punqtebidan 
da samrewvelo obieqtebidan organuli naerTebi, navTobi 
da navTobproduqtebi.  marTalia mocemuli mdinareebis 
Camonadeni ar aris iseTi masStabebisa rogorc Savi 
zRvis Crdilo-dasavleTis regionis mdinareebis (ris 
gamoc naklebad igrZnoba zegavlena marilianobaze), 
magram sagrZnoblad icvleba mikrofloris saxeobrivi 
Sedgenloba da raodenoba. saqarTvelos regionSi yvela-
ze farTod gavrcelebulia Semdegi gvaris navTobdes-
truqtori mikroorganizmebi: Pseudomonas, Ppseudobacterium, 

Bacterium, Bacillus, Vibrio. maTi yvelaze maRali raodenoba 
aRiniSneba portebsa da terminalebis akvatoriebSi, 
agreTve mdinareebis rionis, kubiswyalis, barcxanasa da 
sxvaTa Sav zRvasTan SeerTebis raionebSi. [81, 82] 

saqarTvelos geografiuli mdebareobidan gamomdi-
nare did mniSvnelobas iZens Sav zRvaSi arsebuli 
navTobdestruqtorebis Seswavla.  

rogorc literaturidan aris cnobili, Savi zRvis 
im raionebSi, sadac maRalia organuli dabinZurebis 
done, heterotrofuli mikroorganizmebis raodenobis 
gadidebis paralelurad SeiniSneba navTobdestruqtore-
bis Semcireba, xolo siRrmis zrdasTan erTad mcirdeba 
heterotrofebis raodenoba navTobdestruqtorebis rao-
denobis gadidebis fonze. [83] 

es movlena SeiniSneba saqarTvelos Savi zRvis sa-
napiros im raionebSi, sadac sanapiros uerTdeba dasax-
lebuli punqtebidan Camdinare wylebi. mdinareebis Sav 
zRvasTan SeerTebis adgilebSi, portebsa da 
terminalebis akvatoriebSi, arsebuli heterotrofuli 
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mikroflora navTobdestruqtor mikrofloras raode-
nobrivad aWarbebs 5-7 rigiT. siRrmis zrdis paralelu-
rad heterotrofebis ricxovnoba mcirdeba. [81] 

rogorc literaturidan aris cnobili, 
saqarTvelos regionSi portebis akvatoriebis fskeri 
xasiaTdeba SedarebiT msxvili danaleqebiT, romlebSic 
didi raodenobiTaa organuli naerTebi (absorbciis 
movlena), maT Soris aRsaniSnavia humusuri nivTierebebi 
(0,07-0,24% raodenobiT). yovelive es miuTiTebs imaze, rom 
portebis akvatoriebSi Seqmnilia organuli nivTie-
rebebis biodegradaciisaTvis araxelsayreli pirobebi. 
mTlianobaSi kavkasiis regionis Selfis Tixovani 
fskeruli danaleqebi eqvemdebareba naleqwarmoqmnis 
specifikuri faqtorebis zegavlenas (mdinareebis 
Camonadeni, dinebebi, Selfis daxrilobani da sxva) da 
Seicavs msxvil nawilakebs. danaleqebis umetesoba aseve 
mdidaria niJaruli warmoSobis detritebiT, Tumca 
portebis akvatoriebis fskeri warmoadgens gamonakliss 
da gamoirCeva navTobis mkveTri suniT. portebis 
akvatoriebis danaleqebSi maRalia organuli naxSir-
wyalbadebis (1,3-3%) da azotis (0,5%) Semcvelobac. 
naxSirbadis da azotis Sefardeba icvleba 2-dan 29-mde. 
portebSi es Sefardeba mcirdeba dabinZurebis zrdis 
paralelurad. [83, 84] 

niadagSi da sedimetebSi napovni mikroorganizmebs 
SeuZliaT humusuri mJavebis gamoyeneba, organuli nivTie-
rebebisa da wyalbadis anaerobuli daJangvis procesSi, 
eleqtronis aqceptorad. mikroorganizmebs SeuZliaT 
gadascen eleqtronebi humusurmJavebs, eleqtroni axdens 
energiis transportirebas zrdis procesis xelSesawyo-
bad. es mniSvnelovania niadagisa da wylis organuli 
nivTierebebiT dabinZurebisas, rogorc bunebrivi proce-
sebis, aseve anTropogenuli zemoqmedebis Sedegad. [85-93] 

 mokroorganizmebis zrdaze uaryofiTad moqmedebs 
biogenuri elementebis, rogorc minimaluri, aseve maqsima-
luri koncentraciebi, maSasadame organodestruqtorebs 
gaaCniaT biogenuri elementebis moTxovnilebisadmi 
garkveuli tolerantobis sazRvrebi. [85] 
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Tavi Tavi Tavi Tavi IIIIIIII. . . . kvlevisUUUobieqtebi da meTodebikvlevisUUUobieqtebi da meTodebikvlevisUUUobieqtebi da meTodebikvlevisUUUobieqtebi da meTodebi    

 
saanalizo wylis nimuSebs viRebdiT dakvirvebis 5 

wertilidan: mdinare rionis s. saqoCakiZe, rionis samxre-
Ti toti qveda, rionis CrdiloeTi toti, mdinare peCora 
da paliastomis tba. wylis xarisxisAsakontrolo 
wertilebis hidrologiuri maxasiaTeblebi mocemulia 
cxrilebSi #1-4. 

 
cxrili1. 

mdinare rionze wylis xarisxis sakontrolo punqtis  
s.saqoCakiZe hidrologiuri monacemebi 

 
siCqaresiCqaresiCqaresiCqare    
V m/wmV m/wmV m/wmV m/wm    

Q xarjiQ xarjiQ xarjiQ xarji    
mmmm3333/wm/wm/wm/wm    

siganesiganesiganesigane    
mmmm    

simaRlesimaRlesimaRlesimaRle    
mmmm    

    
    

fazebifazebifazebifazebi    Max 

Q-
Tvis 

Min 

Q-
Tvis 

Max saS Min 
 

Max 
 

saS Min 
 

Max 
 

saS Min 
 
 

wywywywyaluxvobialuxvobialuxvobialuxvobissss    
periodiperiodiperiodiperiodi    

23  3000 570 952  250 160 157 5.1 3.5 1.9 

wyalwyalwyalwyalmcirmcirmcirmcirobiobiobiobissss    
periodiperiodiperiodiperiodi    

 0.21 188 101 34  190 158 140 4.1 2.68 1.2 

 
 

cxrili 2. 
mdinare rionze wylis xarisxis sakontrolo punqtis  

samxreTi toti qveda hidrologiuri monacemebi 
 

siCqaresiCqaresiCqaresiCqare    
V m/wmV m/wmV m/wmV m/wm    

Q xarjiQ xarjiQ xarjiQ xarji    
mmmm3333/wm/wm/wm/wm    

siganesiganesiganesigane    
mmmm    

simaRlesimaRlesimaRlesimaRle    
mmmm    

    
    

fazebifazebifazebifazebi    Max 

Q-
Tvis 

Min 

Q-
Tvis 

Max saS Min 
 

Max 
 

saS Min 
 

Max 
 

saS Min 
 
 

wyaluxvobiwyaluxvobiwyaluxvobiwyaluxvobissss    
periodiperiodiperiodiperiodi    

1.9  293 203 141 190 100 70 3.7 2.02 1.0 

wyalwyalwyalwyalmcirmcirmcirmcirobiobiobiobissss    
periodiperiodiperiodiperiodi    

 0.2 34.5 16.2 0.48 130 80 50 2.0 1.3 0.5 
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cxrili 3. 
mdinare rionze wylis xarisxis sakontrolo 

punqtis  CrdiloeT totis hidrologiuri monacemebi 
 

siCqaresiCqaresiCqaresiCqare    
V m/wmV m/wmV m/wmV m/wm    

Q xarjiQ xarjiQ xarjiQ xarji    
mmmm3333/wm/wm/wm/wm    

siganesiganesiganesigane    
mmmm    

simaRlesimaRlesimaRlesimaRle    
mmmm    

    
    

fazebifazebifazebifazebi    Max 

Q-
Tvis 

Min 

Q-
Tvis 

Max saS Min 
 

Max 
 

saS Min 
 

Max 
 

saS Min 
 
 

wyaluxvobiwyaluxvobiwyaluxvobiwyaluxvobissss    
periodperiodperiodperiodiiii    

3.4  1440 677 343  220 170 148 5.5 3.57 1.8 

wyalwyalwyalwyalmcirmcirmcirmcirobiobiobiobissss    
periodiperiodiperiodiperiodi    

 0.24 50 28.4 10.9  175 152 120 3.6 2.2 1 

 

    
cxrili 4. 

mdinare piCoras wylis xarisxis sakontrolo 
punqtis  hidrologiuri monacemebi 

 
siCqaresiCqaresiCqaresiCqare    
V m/wmV m/wmV m/wmV m/wm    

Q xarjiQ xarjiQ xarjiQ xarji    
mmmm3333/wm/wm/wm/wm    

siganesiganesiganesigane    
mmmm    

simaRlesimaRlesimaRlesimaRle    
mmmm    

    
    

fazebifazebifazebifazebi    Max 

Q-
Tvis 

Min 

Q-
Tvis 

Max saS Min 
 

Max 
 

saS Min 
 

Max 
 

saS Min 
 
 

wyaluxvobiwyaluxvobiwyaluxvobiwyaluxvobissss    
periodiperiodiperiodiperiodi    

2.0  132 9.83  2.85  50 39.5 34.0 6.0 5.08 5 

wyalwyalwyalwyalmcirmcirmcirmcirobiobiobiobissss    
periodiperiodiperiodiperiodi    

 0.01 3.4 1.26  0.05  33.0 30.4 29.0 4.8 2.96 2.8 

    
    

2.1. nimuSis aRebis meTodebi2.1. nimuSis aRebis meTodebi2.1. nimuSis aRebis meTodebi2.1. nimuSis aRebis meTodebi    
    

wylis zedapiruli mikrohorizontidan nimuSebis 
aRebisaTvis viyenebdiT  baqterioneistonoSemgrovebels. 
xolo, wylis 10-50 m-is fenidan nimuSis aRebisaTvis 
viyenebdiT  francevas batometrs [95, 96]. 

wylis qimiuri analizisaTvis sinjebs viRebdiT      
standartuli batometriT. [97, 98] 
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                            2.2. 2.2. 2.2. 2.2. mikroorganizmebis morfologiuri da mikroorganizmebis morfologiuri da mikroorganizmebis morfologiuri da mikroorganizmebis morfologiuri da             

kulturaluri Tvisebebis Seswavlakulturaluri Tvisebebis Seswavlakulturaluri Tvisebebis Seswavlakulturaluri Tvisebebis Seswavla    
    

rogorc literaturidan aris cnobili, wylidan   
navTobdestruqtori mikroorganizmebis gamosayofad ga-
moiyeneba agarizebuli mineraluri sakvebi areebi, sadac 
naxSirbadis erTaderT wyaros warmoadgens navTobi an mi-
si warmoebulebi. navTobdestruqtorebis gamosayofad Ca-
tarebulma gamokvlevebma aCvena, rom naxSirwyalbadian 
Txevad mineraluri sakveb areebze miRebuli Sedegebis 
"metad savaraudo ricxvTa gansazvris" meTodiT, romelic 
Seqmnilia variaciuli statistikis monacemebis mixedviT, 
damuSavebis Semdeg iZleva yvelaze zust monacemebs 
zRvis wyalSi arsebuli navTobdestruqtorebis saerTo 
raodenobaze. [81]   

naSromebi, romlebSic humusuri mJavebis biodest-
ruqciaa Seswavlili sakmaod mwirea. [92-98] amitom 
fulvodestruqtori mikroorganizmebis  gamosayofad  
Cvens mier  modificirebuli iqna navTobdestruqtorebis 
gamoyofis analogiuri meTodi. 

sakvlevi kulturebis morfologiur Tvisebebs 
vswavlobdiT optikuri mikroskopebis “МВИ-3”-is da “МВИ 

-6”-is saSualebiT. kulturebis mikroskopirebas vax-
dendiT uSualod sakvebi areebis zedapirze mcire (x10 da 
x40) gadidebiT. mikroorganizmebis zomis, formis da 
moZraobis unaris dadgenas vaxdendiT didi (x20 da X40) 
gadidebiT.  mikroskopirebas vaxdendiT  kultivirebis me-
3 da me-8 dRes. [99] 

kulturaluri Tvisebebis Sesaswavlad viyenebdiT 
organul da sinTezur areebs, romelTa Sedgeniloba 
moyvanilia qvemoT:   
1.  xorcpeptoniani bulioni.  
2. mineraluri Txevadi sakvebi are #1: KCl-0,5g;  MgSO4-

0,5g;  Na2HPO4-1g; FeSO4-0,01g; (NH4)2SO4-1g; NaCl-0.5g; CaCO3-3g; 

distilirebuli wyali - 1 l;  fulvomJava 10 ml.  
3. alao- agaris myari sakvebi are. 
4. mineraluri myari sakvebi ares Sedgeniloba: zemoT 
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miTiTebul mineralur Txevad sakveb ares   vumatebdiT 
20 gr agars da vRebulobdiT myar sakveb ares. 

 
2.3. 2.3. 2.3. 2.3. heterotrofuliheterotrofuliheterotrofuliheterotrofuli    mikroorganizmebismikroorganizmebismikroorganizmebismikroorganizmebis    raodenobisraodenobisraodenobisraodenobis                                                                        

gansazRvragansazRvragansazRvragansazRvra    
    

heterotrofuli mikoorganizmebis raodenobas 
wylis nimuSSi vsazRvravdiT xorcpeptonian bulionze 
zRvruli ganzavebis meTodiT da vadgendiT  mikroorga-
nizmebis metad savaraudo ricxvs (m.s.r.) mak-kredis [78] 
cxrilis  saSualebiT (cxrili #5). sandoobis intervals 
viTvlidiT Semdegi formuliT.   

N/m ≤ M ≤ N⋅m             (2)  
sadac:     N aris metad savaraudo ricxvi M - 1 ml-Si arse-
buli ujredebis SesaZlo raodenoba. 

cxrili 5. 
mak-kredis mikroorganizmebis metad savaraudo ricxvis 

gamosaTvleli cxrili 

 

 

 

IIIIIIII    IIIIIIII    IIIIIIII    
I 3333    4444    5555    

IIII    
3333    4444    5555    

IIII    
3333    4444    5555    

000 0 0 0 223 4 - - 433 - 30 - 
001 0,3 0,2 0,2 230 3 1,7 1,2 434 - 35 - 
002 - 0,5 0,4 231 3,5 2 1,4 440 - 25 3,5 
003 - 0,7 - 232 4 - - 441 - 40 4 
010 0,3 0,2 0,2 240 - 2 1,4 442 - 70 - 
011 0,6 0,5 0,4 241 - 3 - 443 - 140 - 
012 - 0,7 0,6 300 2,5 1,1 0,8 444 - 160 - 
013 - 0,9 - 301 4 1,6 1,1 450 - - 4 
020 0,6 0,5 0,4 302 6,5 2 1,4 451 - - 5 
021 - 0,7 0,6 303 - 2,5 - 500 - - 2,5 
022 - 0,9 - 310 4,5 1,6 1,1 501 - - 3 
030 - 0,7 0,6 311 7,5 2 1,4 502 - - 4 

031 - 0,9 - 312 11,5 3 1,7 503 - - 6 
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cxrilicxrilicxrilicxrili    5. (gagrZ5. (gagrZ5. (gagrZ5. (gagrZeeeeleba) leba) leba) leba)     

 

IIIIIIII    IIIIIIII    IIIIIIII    
                                
I 3 4 5 

IIII    

3 4 5 

IIII    

3 4 5 

040 - 0,9 - 313 16 3,5 2 504 - - 7,5 

041 - 1,2 - 320 9,5 2 1,4 510 - - 3,5 
100 0,4 0,3 0,2 321 15 3 1,7 511 - - 4,5 
101 0,7 0,5 0,4 322 50 3,5 2 512 - - 6 
102 1,1 0,8 0,6 323 30 - - 513 - - 8,5 
103 - 1 0,3 330 25 3 1,7 520 - - 5 
110 0,7 0,5 0,4 331 45 3,5 2 521 - - 7 
111 1,7 0,8 0,6 332 110 4 - 522 - - 9,5 
112 - 1,1 0,8 333 140 5 - 523 - - 12 
113 - 1,3 - 340 - 3,5 3 524 - - 15 
120 1,1 0,8 0,6 341 - 4,5 2,5 525 - - 17,5 
121 1,5 1,1 0,8 350 - - 2,5 530 - - 8 
122 - 1,3 1 400 - 2,5 1,3 531 - - 11 
123 - 1,6 - 401 - 3,5 1,7 532 - - 14 
130 1,6 1,1 0,8 402 - 5 2 533 - - 17,5 
131 - 1,4 1 403 - 7 2,5 534 - - 20 
132 - 1,6 - 410 - 3,5 1,7 535 - - 25 
140 - 1,4 1,1 411 - 3,5 2 540 - - 13 
141 - 1,7 - 412 - 8 2,5 541 - - 17 
200 0,9 0,6 0,5 413 - 11 - 542 - - 25 
201 1,4 0,9 0,7 414 - 14 - 543 - - 30 
202 2 1,2 0,9 420 - 6 2 544 - - 35 
203 - 1,6 1,2 421 - 9,5 2,5 545 - - 45 
210 1,5 0,9 0,7 422 - 13 3 550 - - 25 
211 2 1,3 0,9 423 - 17 - 551 - - 35 
212 3 1,6 1,2 424 - 20 - 552 - - 60 
213 - 2 - 430 - 11,5 2,5 553 - - 90 
220 2 1,3 0,9 431 - 16,5 3 554 - - 100 
221 3 1,6 1,2 432 - 20 4 555 - - 180 
222 3,5 2 1,4 - - - - - - - - 
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cxrili Sedgenilia variaciuli statistikis monacemebis 
mixedviT. 
 sandoobis intervalis gamosaTvlelad m koefi-
cientis mniSvnelobebi mocemulia cxrilSi #6.  

    
cxrili 6. 

sandoobis intervalis gamosaTvleli  cxrili 
 

daTesili sidaTesili sidaTesili sidaTesili sin-n-n-n-
jarebis jarebis jarebis jarebis 

raodenobaraodenobaraodenobaraodenoba    
1 2 3 4 5 6 

 
- 

 
10 

koeficientikoeficientikoeficientikoeficienti    
m 

14,45 6,61 4,68 3,80 3,30 2,98 
- 2,32 

 
    

2.42.42.42.4. fulvodestruqtori mikroorganizmebis. fulvodestruqtori mikroorganizmebis. fulvodestruqtori mikroorganizmebis. fulvodestruqtori mikroorganizmebis    
raodenobis gansazRvraraodenobis gansazRvraraodenobis gansazRvraraodenobis gansazRvra    

    
fulvodestruqtori mikroorganizmebis raodenobas 

wylis nimuSSi vsazRvravdiT fulvomJavian mineralur  
Txevad sakveb areze zRvruli ganzavebis meTodiT da 
vadgendiT  mikroorganizmebis metad savaraudo ricxvs 
(m.s.r.) mak-kredis [100-102] cxrilis  saSualebiT (cx. #5). 
sandoobis intervals viTvlidiT cxriliT #6.   

    
    

2222.5.5.5.5. sakvlevi kulturis zrdis . sakvlevi kulturis zrdis . sakvlevi kulturis zrdis . sakvlevi kulturis zrdis unarisunarisunarisunaris dadgena dadgena dadgena dadgena 
 
Txevad areSi kultivirebisas, sakvlevi fulvo-

struqtoris biomasis zrdas vsazRvravdiT woniTi meTo-
diT.  

kultivirebas vaxdendiT 10 dRe-Ramis ganmavlobaSi, 
sanjRrevelaze 120-140 br/wT, 150 ml sakvebi aris Semcvel 
1000 ml-ian erlenmeieris kolbebSi. kultivirebis 12 sT-
dan dawyebuli yovel 24 sT-is intervalSi kulturalur 
siTxes vacentrifugirebdiT 3000 br/wT 10wT-is 
ganmavlobaSi, biomasa gadagvqonda winaswar mudmiv 
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wonamde miyvanil da awonil sasagne minebze. vdgamdiT 
saSrob karadaSi 800 C–ze 24 saaTiT mudmiv wonamde 
misayvanad da vwonidiT analizur sasworze. saerTo 
wonas vaklebdiT sufTa sasagne minis wonas da vadgendiT 
mSrali biomasis wonas. 

kultivirebis saaTebis mixedviT biomasis wonebi 
gadagvqonda milimetrul qaRaldze da vagebdiT mruds. 

 
    

2.6. 2.6. 2.6. 2.6. fulvomJavafulvomJavafulvomJavafulvomJavas  biodestruqciis Seswavlas  biodestruqciis Seswavlas  biodestruqciis Seswavlas  biodestruqciis Seswavla    
    

fulvomJavas biodestruqciisaTvis viyenebdiT adap-
tirebul fulvodestruqtors. kultivirebas vaxdendiT 10 
dRe-Ramis ganmavlobaSi, sanjRrevelaze 120-140 br/wT, 250 
ml sakvebi aris Semcvel 1000 ml-ian erlenmeieris 
kolbebSi 280C temperaturaze. kultivirebis 12 sT-dan 
dawyebuli yovel 24 sT-is intervalSi viRebdiT 
kulturalur siTxes 20 ml-is odenobiT faifuris 
jamebSi. oTaxis temperaturaze siTxis aorTqlebis 
Semdeg amomSral masas vikvlevdiT infrawiTel 
speqtrometr PHILIPS ANALITICAL PU 9800 FTIR-ze.   

humusuri mJavebis gansazRvris speqtrometruli 
meTodi efuZneba humino da fulvo mJavebis 
koncentrirebas erTidaigive wylis sinjidan gamoyinvisa 
da aorTqlebis saSualebiT. maTi Tanamimdevruli 
gamoyofiT natriumis pirofosfatiT da humusuri mJavebis 
dayofiT marilmJavas pH=1 SemJavebisas. gamoyofili 
humusuri mJavebi isazRvreba speqtrofotometris 
saSualebiT. 340nm da 440nm talRis sigrZeze da 
fulomJavebi isazRvreba 340nm da 400nm talRis sigrZeze. 
maTi koncentrirebisa da qromatografiuli dayofis 
Semdeg. 

Aamdenad, meTodis Sesabamisad infrawiTeli speq-
trebi Cawerili iqna 340-400 sm-1 diapazonSi, 160 sm-1/wT 
siCqariT, KBr firfitis gamoyenebiT, yvela speqtri 
normirebuli iqna nivTierebis 0.1 mg masasTan mimarTebiT. 

alkanebis _CH2 da _CH3 jgufebis valenturi 
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rxevebis Semcirebis intensiobas vakvirdebodiT 2800-2900 
sm-1 diapazonSi, bazisuri xazis meTodis saSualebiT. 
STanTqmas vzomavdiT I0/I Sefardebis logariTmiT, sadac 
I0 manZilia bazisur da 100% STanTqmis xazebs Soris, 
xolo I _STanTqmis maqsimumsa da 100% STanTqmis xazs 
Soris.  

sakontrolo nimuSis momzadebas da misi speqtris 
analizs vaxdendiT saanalizo nimuSis  momzadebisa da 
speqtris registraciis zemoT aRniSnuli meTodis 
analogiurad [103-108]. 

myari fazidan  (paliastomis torfi) humusuri 
mJavebis eqstraqcias vaxdendiT natriumis tutis 0,1 M 
xsnariT [71,109,110]. narevs periodulad vurevdiT da 
vayovnebdiT 24 saaTis ganmavlobaSi. xsnar-naleqs 
vacentrifugebdiT (centrifuga T-23, 8000 br/wT), 
centrifugas vamJavebdiT ganzavebuli marilmJaviT (1:1) pH 
2-mde da huminis mJavebis koagulaciisaTvis vacxelebdiT 
wylis abazanaze 2 saaTis ganmavlobaSi. gamoyofil 
huminis mJavebs, gasufTavebis mizniT, vxsnidiT 0,1 M 
natriumis tuteSi da xelaxla vaxdendiT mis daleqvas. 
gadaleqvis operacias vimeorebdiT 4-jer. gasufTavebul 
huminis mJavebs vrecxavdiT orjer gamoxdili wyliT 
qlor-ionze uaryofiT reaqciamde da vakuum-eqsikatorSi 
vaSrobdiT mudmiv wonamde. [113-115]  

wylis sinjidan huminis mJavebis gamosayofad 
wyals vfiltravdiT membranul filtrSi (Milipor 0.45µm), 
vamJavebdiT ganzavebuli marilmJaviT (1:1) pH 2-mde da 
vakoncentrirebdiT gamoyinviT [111, 112]. huminis mJavebis 
gamoyofa-gasufTavebis operacias vatarebdiT meTodikiT. 
[26] meTodis principi efuZneba humino da fulvo mJavebis 
koncentrirebas erTidaigive wylis sinjidan gamoyinvisa 
da aorTqlebis saSualebiT-Tanamimdevruli gamoyofiT 
natriumis pirofosfatis saSualebiT, Semdeg xsnaris 
marilmJavis pH=1 SemJavebis saSualebiT humusuri 
mJavebad dayofis mizniT. gamoyofili humusuri mJavebi 
isazRvreba speqtrofotometris saSualebiT. 340 nm da 440 
nm talRis sigrZeze huminuri mJavebisTvis da 
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fulomJavebi isazRvreba 340 nm da 400 nm talRis 
sigrZeze. maTi koncentrirebisa da qromatografiuli 
dayofis Semdeg [116-121].  

wylis sinjs viRebT ferianobis mixedviT. 
vaTavsebT polieTilenis WiqaSi vamJavebT pH 8,5-dan 9-mde 
(humusuri mJavebis koagulaciis Tavidan asacileblad) 
vaTavsebT sayinuleSi -5,-70C, 8-9 sT-is ganmavlobaSi. 
yinulis fenis warmoqmnis Semdeg (1,5-2 sm Zirze) Wiqis 
zedapiridan frTxilad gadmovasxavT xsnars, ase 
ramodenimejer sinjis axal-axali raodenobiT. vagrovebT 
100 ml xsnars, gadagvaqvs faifuris jamze da  
amovaSrobT daaxloebiT 1 ml-mde wylis abazanaze. 
darCenili siTxe, gadagvaqvs centrifugis sinjaraSi 0,1N 
natriumpirofosfatis xsnaris mcire ulufebiT. xsnaris 
saerTo raodenoba unda iyos 8-9 ml. 10 sT-is Semdeg 
sinjaras vacentrifugirebT 30 wT-is ganmavlobaSi 1500 
br/wT. gamWirvale xsnari gadagvaqvs axal sinjaraSi, 
vrecxavT isev natriumispirofosfatiT orjer da 
Sesabamisad orjerve vacentrifugirebT. yvela 
centrifugats vagrovebT  erTad, vamJavebT 5 wveTi 
koncentrirebuli mJaviT pH=1. erTi dRe-Ramis 
ganmavlobaSi gamoileqeba humusuri mJavebi, romlebsac 
vyofT centrifugirebiT, centrifugatis xsnari Seicavs 
fulvomJavebs, naleqi-huminur mJavebs. naleqs vxsniT 4 ml 
0,05N natriumis tutis xsnarSi da simkvrives vzomavT 
speqtrofotometrze. Rac Seexeba fulvomJavebs, maT 
vaneitralebT 5N natriumis tutis xsnariT. warmoqmnil 
hidroqsids vaSorebT centrifugiT, xsnari gadagvaqvs 
cilindrSi, vzomavT mis moculobas da Semdeg 
vakoncentrirebT faifuris jamze, naSTs vxsniT mcire 
raodenobiT wyalSi da gadagvaqvs qromatografiul 
svetSi, romelic Sevsebulia sefadeqs GE 15-iT. minarevi 
naerTebisagan fulvomJavis gamosayofad. eluats 
vagrovebT 3-3 ml raodenobiT da vzomavT optikur 
simkvrives speqtrofotometrze. [122-126] 
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Tavi Tavi Tavi Tavi III. kvlevis Sedekvlevis Sedekvlevis Sedekvlevis Sedegebi da maTi ganxilvagebi da maTi ganxilvagebi da maTi ganxilvagebi da maTi ganxilva    
    

3.1  q. foTis  akvatoriis dabinZurebis dinamika3.1  q. foTis  akvatoriis dabinZurebis dinamika3.1  q. foTis  akvatoriis dabinZurebis dinamika3.1  q. foTis  akvatoriis dabinZurebis dinamika    
 

2003-2004 wlebSi Cvens mier Catarebul iqna q. 
foTis akvatoriis hidroqimiuri gamokvleva. nimuSebs 
viRebdiT dakvirvebis 5 wertilidan _ md. rioni s. 
saqoCakiZe (zeda), rionis samxreTi toti (qveda), 
CrdiloeTi toti, mdinare peCora da paliastomis tba 
(sur.14) kvlevis Sedegebi mocemulia cxrilSi # 7. 

 

 
sur. 14. 2003-2004 wlebSi regionis hidroqimiuri da    
mikrobiologiuri gamokvleva 

• - mikrobiologiuri sinjebis aRebis wertilebi. 

• - hidroqimiuri gamokvlevisaTvis sinjebis aRebis 
wertilebi 
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cxrili 7. 
foTis akvatoriis organuli komponentebiT dabinZurebis 

dinamika 2003-2004 w.w. 
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1111....    

    
    
    
md. rioni md. rioni md. rioni md. rioni     
s. saqoCakiZes. saqoCakiZes. saqoCakiZes. saqoCakiZe    

20.02.03 
16.04.03 
20.08.03 
29.10.03 
20.02.04 
20.04.04 
20.08.04 
29.10.04 

6 
20 
19 
16 
10 
21 
20 
15 

7.7 
7.95 
8.1 
7.9 
7.8 
7.8 
8.0 
7.8 

0.68 
1.0 
1.8 
1.4 
0.78 
2.1 
1.0 
0.8 

0.03 
0.04 
0.17 
0.07 
0.02 
0.05 
0.1 
0.06 

    
    
2.2.2.2.    

    
    
md. rioni md. rioni md. rioni md. rioni 
CrdiloeCrdiloeCrdiloeCrdiloeTi Ti Ti Ti 
totitotitotitoti    

20.02.03 
16.04.03 
20.08.03 
29.10.03 
20.02.04 
20.04.04 
20.08.04 
29.10.04 

10 
22 
18 
14 
10 
21 
20 
12 

7.4 
8.1 
8.2 
8.0 
7.6 
8.0 
8.1 
7.9 

0.6 
1.9 
1.1 
0.68 
0.7 
1.8 
1.0 
0.81 

0.07 
0.03 
0.13 
0.28 
0.15 
0.04 
0.4 
0.1 

    
    
3.3.3.3.    

    
    
md.rioni md.rioni md.rioni md.rioni 
samxreTi samxreTi samxreTi samxreTi 
toti qvedatoti qvedatoti qvedatoti qveda    

20.02.03 
16.04.03 
20.08.03 
29.10.03 
20.02.04 
20.04.04 
20.08.04 
29.10.04 

16 
23 
19 
12 
5 
20 
17 
14 

7.7 
7.9 
8.0 
7.9 
7.5 
8.1 
8.0 
7.6 

1.1 
1.9 
1.2 
0.95 
0.57 
2.0 
1.3 
1.0 

0.08 
0.04 
0.05 
0.078 
0.03 
0.06 
0.08 
0.11 
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cxrili 7.cxrili 7.cxrili 7.cxrili 7. (gagrZeleba) (gagrZeleba) (gagrZeleba) (gagrZeleba)        

 
1111    2222    3 4 5 6 7 
    
4.4.4.4.    

    
paliastomis paliastomis paliastomis paliastomis 
tbatbatbatba    

20.02.03 
20.08.03 
29.10.03 
20.02.04 
20.08.04 
29.10.04 

16 
22 
28 
18 
27 
32 

7.2 
7.6 
6.8 
7.4 
7.2 
7.0 

1.6 
2.5 
3.0 
1.8 
3.0 
3.6 

0.05 
0.06 
0.09 
0.03 
0.05 
0.1 

    
5.5.5.5.    

    
md. piCoramd. piCoramd. piCoramd. piCora    

20.02.03 
20.08.03 
29.10.03 
20.02.04 
20.08.04 
29.10.04 

15 
28 
26 
17 
21 
29 

7.7 
7.9 
8.0 
7.4 
7.6 
7.3 

1.4 
3.0 
2.8 
1.8 
2.7 
3.1 

0.03 
0.13 
0.05 
0.04 
0.03 
0.07 

 
cxrilSi #7 moyvanili monacemebidan gamomdinare, 

fulvomJavebis da navTobproduqtebis Semcvelobebis 
analizis mixedviT, navTobproduqtebis koncentracia 
mdinare rionis wyalSi zogjer aRemateba zRvrul 
dasaSveb koncentracias (0.05 mg/l), kerZod, icvleba 0,5-5 
zdk-s farglebSi,  navTobproduqtebis Semcveloba 
matulobs rionis  CrdiloeT totSi da samxreTi totis 
qveda nawilSi, rac Seexeba tba paliastoms, maTSi 
navTobproduqtebis koncentracia mdinare rionis wyalSi 
arsebul raodenobasTan SedarebiT mcirea. Tumca zogjer 
aWarbebs xolme mis zdk-s wyalSi. 

fulvomJavebis koncentracia tba paliastomis 
wyalSi mniSvnelovnad metia vidre md. rionis wylis 
sinjebSi. es bunebrivicaa, radgan tba paliastomis 
irgvliv arsebuli torfis sabado warmoadgens humusuri 
mJavebis ZiriTad wyaros. paliastomis tbaSi 
fulvomJavebis koncentracia meryeobs 1,5 mg/l-dan 3,4 
mg/l diapazonSi, xolo md. rionSi ki 0,57 mg/l _ 2 mg/l-
mde. rogorc miRebuli monacemebidan Cans, sakvlevi 
regioni xasiaTdeba mJavebis sakmaod maRali koncentra-
ciebiT. gamomdinare sxvadasxva avtorebis mier Catare-
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buli kvlevebidan cnobilia, rom iq sadac fulvomJavebis 
koncentracia maRalia Sesabamisad maRali iqneba humino 
mJavebis koncentraciac.  

cxrili #7-dan gamomdinare aSkaraa garkveuli 
korelacia wylis ferianobis maCvenebelsa da fulvomJa-
vebis koncentracias Soris. fulvomJavas koncentraciis 
gazrdiT izrdeba wylis ferianoba, radgan fulvo-
mJavebis wyalxsnari Seferilia. 

Seferiloba sezonebis mixedviT iseve rogorc 
fulvomJavebis Semcvelobac sezonis mixedviT icvleba, 
kerZod, maqsimaluria wlis Tbil TveebSi.  

md. rioni rogorc cnobilia xasiaTdeba gazafxul-
zafxulis wyalmovardnebiT. es movlena mniSvnelovan ro-
ls TamaSobs fulvomJavebis raodenobaze wyalSi, radgan 
xdeba maTi niadagebidan Carecxva mdinareSi da Sesaba-
misad izrdeba fulvomJavebis koncentracia.  

Seferiloba, iseve rogorc fulvomJavebis Semcve-
loba sezonis mixedviT icvleba, kerZod, mdinare rionze 
dakvirvebis samive wertilSi fulvomJavebis maRali 
Semcvelobebi aRiniSna gazafxulze da zafxulSi, 
Semodgomasa da zamTarTan SedarebiT.  

es movlena kanonzomieria, radgan rogorc cnobi-
lia md. rioni xasiaTdeba gazafxul-zafxulis wyalmo-
vardnebiT, rac mniSvnelovan rols TamaSobs wyalSi fu-
lvomJavebis raodenobaze, radgan xdeba maTi niadagebidan 
gamorecxva da Sesabamisad koncentraciis gazrda wyalSi. 

Q  
3.2.3.2.3.2.3.2. q. foTis akvatoriis mikrobiologiuri q. foTis akvatoriis mikrobiologiuri q. foTis akvatoriis mikrobiologiuri q. foTis akvatoriis mikrobiologiuri 

gamokvlevagamokvlevagamokvlevagamokvleva    
2003-2004 wlebSi Cvens mier Catarebul iqna q. fo-

Tis akvatoriis mikrobiologiuri gamokvleva. nimuSebs 
viRebdiT dakvirvebis sami wertilidan _ md. rionis Sesa-
rTavi, q. foTis navsadguri da paliastomis tba (sur. 
#14) 2003 wlis mikrobiologiuri kvlevis Sedegebi moce-
mulia cxrilSi # 8. rogorc mocemuli cxrilidan Cans, 
heterotrofebis maqsimaluri raodenoba dafiqsirda pa-
liastomis tbaSi da md. rionis SesarTavTan. 
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cxrili 8. 

mikrobiologiuri kvlevis Sedegebi q. foTis akvatoriaSi (2003w). 
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0,020,020,020,02    3,7X103,7X103,7X103,7X104444    4,5X104,5X104,5X104,5X10    0,10,10,10,1    9,5X109,5X109,5X109,5X10    0,30,30,30,3    
13.02.0313.02.0313.02.0313.02.03    

0,50,50,50,5    2,8X102,8X102,8X102,8X104444    1,5X101,5X101,5X101,5X10    0,050,050,050,05    7,5X107,5X107,5X107,5X10    0,30,30,30,3    
0,020,020,020,02    2,5X102,5X102,5X102,5X106666    1,7X101,7X101,7X101,7X102222    0,0070,0070,0070,007    1,4X101,4X101,4X101,4X103333    0,10,10,10,1    

md.md.md.md.rionis rionis rionis rionis 
SesarTaviSesarTaviSesarTaviSesarTavi    

25.08.0325.08.0325.08.0325.08.03    
0,50,50,50,5    3,5X103,5X103,5X103,5X106666    1,6X101,6X101,6X101,6X102222    0,0050,0050,0050,005    0,9X100,9X100,9X100,9X103333    0,10,10,10,1    

0,020,020,020,02    1,5X101,5X101,5X101,5X104444    1,5 X101,5 X101,5 X101,5 X10    0,10,10,10,1    6,5X106,5X106,5X106,5X102222    0,40,40,40,4    
13.020313.020313.020313.0203    

30303030    9,5X109,5X109,5X109,5X102222    0,5 X100,5 X100,5 X100,5 X10    0,50,50,50,5    4,5X104,5X104,5X104,5X102222    0,50,50,50,5    

0,020,020,020,02    3,1X103,1X103,1X103,1X106666    3,5 X103,5 X103,5 X103,5 X10    0,0010,0010,0010,001    9,5X109,5X109,5X109,5X103333    0,050,050,050,05    

    
    

q.foTq.foTq.foTq.foTis is is is 
navsadnavsadnavsadnavsad----
guriguriguriguri    25.08.0325.08.0325.08.0325.08.03    

30303030    1,8X101,8X101,8X101,8X104444    1,5 X101,5 X101,5 X101,5 X10    0,080,080,080,08    6,5X106,5X106,5X106,5X102222    0,40,40,40,4    

0,020,020,020,02 4,5X104,5X104,5X104,5X103333 2,8 X102,8 X102,8 X102,8 X10    0,60,60,60,6    3,5X103,5X103,5X103,5X10 0,80,80,80,8        
13.02.0313.02.0313.02.0313.02.03    1 11,5X11,5X11,5X11,5X101010102222 3,7 X103,7 X103,7 X103,7 X10    3,23,23,23,2    0,5X100,5X100,5X100,5X10 0,40,40,40,4    

0,020,020,020,02 9,5X10
6
 6,5X10

2
 0,07 0,7X10

3 
0,007 paliastomipaliastomipaliastomipaliastomi        

25.08.0325.08.0325.08.0325.08.03    
1 6,4X10

4
 1,5X10

3
 2,3 4,5X10 0,07 



 54 

dakvirvebis orive wertilSi aRniSnuli maCvenebeli 
zafxulSi 2-3 rigiT imatebs zamTris periodTan Sedare-
biT. rac Seexeba heterotrofebis raodenobis cvlilebas 
horizontebis mixedviT, misi mniSvnelobebi mcirdeba 
siRrmis matebisas.   

fulvodestruqtori mikroorganizmebis saerTo 
raodenoba md. rionis SesarTavTan da paliastomis tbaSi 
zafxulis periodSi 2 rigiT maRalia foTis navsadgur-
Tan SedarebiT.  dakvirvebis yvela wertilSi aRniSnuli 
maCvenebeli zafxulSi imatebs zamTris periodTan Se-
darebiT. amasTan unda aRiniSnos, rom fulvodestruqto-
rebis raodenoba paliastomis tbaSi siRrmis mixedviT 
matulobs, xolo md. rionis SesarTavTan da foTis nav-
sadgurSi umniSvnelod mcirdeba.  

rac Seexeba navTobdestruqtori mikroorganizmebis 
saerTo raodenobas, igi q. foTis navsadgurSi, 1 rigiT  
maRalia md. rionis SesarTavTan miRebul maCvenebelTan 
SedarebiT. dakvirvebis orive wertilSi aRniSnuli maCve-
nebeli zafxulSi 1 rigiT imatebs zamTris periodTan Se-
darebiT. navTobdestruqtorebis raodenoba paliastomis 
tbaSi  dabalia dakvirvebis sxva wertilebTan SedarebiT, 
Tumca aqac ikveTeba drosa da sivrceSi misi ganawilebis 
garkveuli kanonzomiereba, kerZod, zafxulSi izrdeba 
zamTris periodTan SedarebiT, xolo siRrmis matebisas 
mcirdeba. 2004 wlis mikrobiologiuri kvlevis Sedegebi 
mocemulia cxrilSi # 9.  

rogorc mocemuli cxrilidan Cans, heterotrofe-
bis maqsimaluri raodenoba 2004 wels dafiqsirda md. 
rionis SesarTavTan. dakvirvebis samive wertilSi aRniS-
nuli maCvenebeli zafxulSi 2 rigiT imatebs zamTris pe-
riodTan SedarebiT. rac Seexeba heterotrofebis raode-
nobis cvlilebas horizontebis mixedviT, misi mniSvne-
lobebi mcirdeba siRrmis matebisas. fulvodestruqtori 
mikroorganizmebis saerTo raodenoba msgavsad wina 
wlisa,  md. rionis SesarTavTan da paliastomis tbaSi 
zafxulis periodSi 2 rigiT maRalia.  
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cxrili 9.cxrili 9.cxrili 9.cxrili 9.    
mikrobiologiuri kvlevis Sedegebi q. foTis akvmikrobiologiuri kvlevis Sedegebi q. foTis akvmikrobiologiuri kvlevis Sedegebi q. foTis akvmikrobiologiuri kvlevis Sedegebi q. foTis akva-a-a-a-

toriaSi (2004 w)toriaSi (2004 w)toriaSi (2004 w)toriaSi (2004 w)    
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03.02.0403.02.0403.02.0403.02.04    

0,50,50,50,5    2,9X102,9X102,9X102,9X104444    1,9X101,9X101,9X101,9X10    0,080,080,080,08    4,5X104,5X104,5X104,5X10
0,020,020,020,02    3,3X103,3X103,3X103,3X106666    2,5X102,5X102,5X102,5X102222    0,0080,0080,0080,008    0,9X100,9X100,9X100,9X10

d. rd. rd. rd. riiiionis onis onis onis 
SesarTaviSesarTaviSesarTaviSesarTavi    

17.08.0417.08.0417.08.0417.08.04    
0,50,50,50,5    3,9X103,9X103,9X103,9X106666    2,6X102,6X102,6X102,6X102222    0,0070,0070,0070,007    1,4X101,4X101,4X101,4X10

0,020,020,020,02    2,5X102,5X102,5X102,5X104444    2,5 X102,5 X102,5 X102,5 X10    0,10,10,10,1    0,7X100,7X100,7X100,7X10
03.02.0403.02.0403.02.0403.02.04    

30303030    8,5X108,5X108,5X108,5X102222    0,5 X100,5 X100,5 X100,5 X10    0,60,60,60,6    0,5X100,5X100,5X100,5X10
0,020,020,020,02    4,1X104,1X104,1X104,1X106666    4,5 X104,5 X104,5 X104,5 X10    0,0010,0010,0010,001    3,5X103,5X103,5X103,5X10

q.foTis navq.foTis navq.foTis navq.foTis nav----
sasasasaddddguriguriguriguri    

17.08.0417.08.0417.08.0417.08.04    
30303030    1,8X101,8X101,8X101,8X104444    1,4 X1,4 X1,4 X1,4 X10101010    0,080,080,080,08    2,5X102,5X102,5X102,5X10

0,020,020,020,02 4,9X104,9X104,9X104,9X103333 3,5X103,5X103,5X103,5X10    0,70,70,70,7    1,5X101,5X101,5X101,5X1003030303.02.04.02.04.02.04.02.04    

1 11,5X1011,5X1011,5X1011,5X102222 3,7X103,7X103,7X103,7X10    3,23,23,23,2    0,5X100,5X100,5X100,5X10
0,020,020,020,02 9,5X10

6
 5,5X10

2
 0,06 7,.5X107,.5X107,.5X107,.5X10

paliapaliapaliapaliasssstomitomitomitomi    

    
25.08.0425.08.0425.08.0425.08.04    1 7,4X10

4
 1,5X10

3
 2 0,5X100,5X100,5X100,5X10
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foTis navsadgurTan SedarebiT.  dakvirvebis yvela 
wertilSi aRniSnuli maCvenebeli zafxulSi imatebs zam-
Tris periodTan SedarebiT. amasTan unda aRiniSnos, rom 
fulvodestruqtorebis raodenoba paliastomis tbaSi 
siRrmeSi matulobs, xolo md. rionis SesarTavTan da 
foTis navsadgurSi umniSvnelod mcirdeba.  

navTobdestruqtori mikroorganizmebis saerTo   
raodenoba q. foTis navsadgurSi, 1 rigiT  maRalia md. 
rionis SesarTavTan miRebul maCvenebelTan SedarebiT. 
dakvirvebis orive wertilSi aRniSnuli maCvenebeli zaf-
xulSi 2 rigiT imatebs zamTris periodTan SedarebiT. 
2004 welsac msgavsad wina wlisa, navTobdestruqtorebis 
raodenoba paliastomis tbaSi  dabalia dakvirvebis sxva 
wertilebTan SedarebiT, da kvlav ikveTeba drosa da 
sivrceSi misi ganawilebis garkveuli kanonzomiereba, 
kerZod zafxulSi izrdeba zamTris periodTan Sedare-
biT, xolo siRrmis matebisas mcirdeba. 

  mocemul wlebSi sainteresoa fulvomJavebis des-
truqtori mikroorganizmebis procentuli wilis cvli-
leba heterotrofebis saerTo raodenobaSi.  aRniSnuli 
maCvenebeli dakvirvebis orive wels zamTrSi maRalia, 
zafxulis periodTan SedarebiT. amasTan, fulvodestru-
qtorebis wili paliastomis tbaSi imatebs siRrmeSi, 
xolo dakvirvebis danarCen wertilebSi mcirdeba (sur 15-
16 ) 
rac Seexeba navTobdestruqtorebis procentul wils 
2003-2004 wlebSi, aRniSnuli maCvenebeli sezonis mixedviT 
icvleba fulvomJavebis destruqtori mikroorganizmebis 
wilis cvlilebis msgavsad, kerZod izrdeba zamTarSi, 
zafxulis periodTan SedarebiT. amasTan, aRniSnuli 
maCvenebeli  horizontebis mixedviT ar icvleba md. ri-
onis SesarTavTan. foTis navsadgurSi izrdeba, xolo 
paliastomis tbaSi mcirdeba (sur17-18). 
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sur. 15. fulvodest. mikr. % wili heterotrofebis 
saerTo  raodenobaSi 2003 wels 
1 - md. rionis SesarTavi, zamTari; md. rionis SesarTavi, 
zafxuli; - q. foTis navsadguri, zamTari; q. foTis 
navsadguri, zafxuli;  paliastomi, zamTari;  paliastomi 
zafxuli.  
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sur. 16. fulvodest. mikr. % wili heterotrofebis 
saerTo raodenobaSi 2004 wels  
1 - md. rionis SesarTavi, zamTari; 2 - md. rionis Sesar-
Tavi, zafxuli; 3 - q. foTis navsadguri, zamTari;  
4 - q. foTis navsadguri, zafxuli; 5 - paliastomi, zam-
Tari;  6 -  paliastomi, zafxuli. 
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sur. 17. navTobdestruqtorebis wili heterotrofebis 
saerTo raodenobaSi 2003 wels 
1 - md. rionis SesarTavi, zamTari; 2 - md. rionis Sesar-
Tavi, zafxuli; 3 - q. foTis navsadguri, zamTari; 4 - q. 
foTis navsadguri, zafxuli; 5 - paliastomi, zamTari; 6 - 
paliastomi zafxuli. 
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sur. 18. navTobdestruqtorebis wili heterotrofebis 
saerTo raodenobaSi 2004 wels. 
1 - md. rionis SesarTavi, zamTari; 2 - md. rionis Sesar-
Tavi, zafxuli; 3 - q. foTis navsadguri, zamTari; 4 - q. 
foTis navsadguri, zafxuli; 5 - paliastomi, zamTari; 6 -
paliastomi, zafxuli 

q. foTis akvatoriis 2003-2004 wlebSi, Cvens mier 
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Catarebulma mikrobiologiuri kvlevebis Sedegebis Se-
jamebam gviCvena, rom heterotrofi mikroorganizmebis 
maqsimaluri raodenoba dafiqsirda md. rionis SesarTav-
Tan. navTobdestruqtori mikroorganizmebis maqsimaluri 
mniSvnelobebi ki q. foTis navsadgurSi. xolo ful-
vodestruqtorebisa ki paliastomis tbaSi. amasTan mik-
roorganizmebis raodenobis cvlileba sezonur xasiaTs 
atarebs, zafxulSi izrdeba da zamTarSi iklebs.  

q.foTis akvatoriaSi heterotrofuli mikroor-
ganizmebis  raodenobis momatebis erT-erT gamomwvev 
faqtorad SeiZleba CaiTvalos mdinare rionis wylebi, 
romlebsac gaxsnil mdgomareobaSi organuli naerTebis 
mniSvnelovani raodenoba SeaqvT zRvaSi. 

md. rionis SesarTavTan, rogorc navTobdestru-
qtorebis, aseve fulvodestruqtorebis erTnairi 
mniSvnelobebi wylis zedapirze da mis siRrmeSi gamow-
veulia horizontebs Soris mcire sxvaobiT. 

paliastomis tbaSi fulvodestruqtorebis maRali 
raodenoba dakvirvebis sxva wertilebTan SedarebiT, 
savaraudod gamowveulia paliastomis tbasTan torfis 
sabados arsebobiT, rac ganapirobebs tbis hidroqimiuri 
Taviseburebas, rogorc cnobilia paliastomis tbis 
fskeri dafarulia aqtiuri lamiT, romelic mdidaria 
humusuri mJavebiT. savaraudod es faqti warmoadgens 
wylis siRrmeSi fulvodestruqtorebis raodenobis mo-
matebis mizezs. 

rac Seexeba q. foTis navsadgurs, aRniSnul wer-
tilSi   nimuSebs viRebdiT  zedapiridan da 30 metris 
siRrmidan, Sesabamisad zamTarSi navTobdestruqtori 
mikroorganizmebis wilis zrda wylis siRrmeSi  sava-
raudod gamowveulia navTobdabinZurebis maRali doniT, 
romlis destruqciis pirobebic arsebobs, civ Sualedur 
fenasa da zedapirs Soris  vertikaluri wyalcvlis 
gamo.        
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3.3.  modeluri eqsperimentis pirobebSi fulvomJavis  3.3.  modeluri eqsperimentis pirobebSi fulvomJavis  3.3.  modeluri eqsperimentis pirobebSi fulvomJavis  3.3.  modeluri eqsperimentis pirobebSi fulvomJavis  
biodestruqciis dinamikis analizi infrawiTeli biodestruqciis dinamikis analizi infrawiTeli biodestruqciis dinamikis analizi infrawiTeli biodestruqciis dinamikis analizi infrawiTeli 

speqtrometriuli meTodis gamoyenebiTspeqtrometriuli meTodis gamoyenebiTspeqtrometriuli meTodis gamoyenebiTspeqtrometriuli meTodis gamoyenebiT    
 
mikroorganizmebis zrdisa da fulvomJavas de-

struqciis procesis Sesaswavlad gamoyenebul iqna min-
eraluri sakvebi are agariT da mis gareSe. kontrolad 
gamoviyeneT mineraluri sakvebi are naxSirbadis gareSe 
da zemod aRwerili sakvebi areebi:  
1. xorcpeptoniani bulioni  
2. alaoiani sakvebi are 

agaris gareSe sakvebi ares SemTxvevaSi fulvomJav-
isa da huminomJavis inkubaciis periodis (8 dRe) gasvlis 
Semdeg vsazRvravdiT optikur simkvrives da рН. rogorc 
huminomJavisTvis aseve fulvomJavisTvis cxrilSi #10 
mocemulia рН da optikuri simkvrivis sidideebi siste-
mebSi: fulvomJava+mikroorganizmi da huminom-
Java+mikroorganizmi. 

agariani sakvebi aris gamoyenebisas daikvirveboda 
mikroorganizmebis raodenobis mkveTri zrda. optikur 
simkvrives vsazRvravdiT speqtrofotometrze КФК-56М 
(kiuvetis sisqe 1sm). miRebuli monacemebis mixedviT 
TvalnaTliv gamoCnda, rom fulvomJavis SemTxvevaSi 
ufro  mniSvnelovani iyo sxvaoba optikur simkvriveebs 
Soris, huminomJavasTan SedarebiT, amitom eqsperimenti 
gagrZelebuli iqna mxolod sufTa 100 mkg/ml koncentra-
ciis mqone fulvomJaviT. xsnars, mineralur sakveb areSi 
fulvomJavas+mikroorganizmi, vfiltravdiT, vacentrifu-
girebdiT da vsazRvravdiT optikur simkvrives рН=7.3-7.6 
diapazonSi. aRsaniSnavia, rom optikur simkvrive isaz-
Rvreboda inkubaciuri periodis damTavrebisTanave, 
radganac humusurimJavebis speqtrze mniSvnelovan gavle-
nas axdens Senaxva da sinaTle (mzis sxivebi). gazomvis 
Sedegebi mocemulia cxrili #10. 
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cxrili 10. 
рН-isa da optikuri simkvrivis sidideebi sistemebSi: 

fulvomJava+mikroorganizmi da huminomJavas damatebuli 
mikroorganizmi 

 

optikuri simkvrive, D nimuSi рН 

λ=340, нм λ=400, нм λ=440, нм 

fulvomJava 7,6 0.018 0.020 - 

fulvom-
Java+mikroorganiz
mi 

7,3 0.074 0.017 - 

huminomJava 7,6 0.230 - 0.140 

huminom-
Java+mikroorgani
zmi 

7,3 0.218 - 0.111 

 
eqsperimentuli monacemebis (cxrili #10) safuZ-

velze SegviZlia  davaskvnaT, rom fulvomJava da humi-
nomJava sakmaod mgrZnobiareni arian molekulur stru-
qturaSi cvlilebebis mimarT. optikuri simkvrivis gazom-
vis Sedegebis mixedviT fulvomJavas damatebuli mikro-
organizmi da huminomJavas damtebuli mikroorganizmi 
fulvomJavis SemTxvevaSi mikroorganizmebi organ-
odestruqtorebi garkveul zemoqmedebas axdenen mis 
molekulaze. savaraudod, mocemul SemTxvevaSi, fulvom-
Javis da huminomJavis molekulaSi garkveuli funqcion-
aluri jgufebSi Semavali naxSirbadi warmoadgens mik-
roorganizmebisaTvis naxSirbadisa da energiis erTaderT 
wyaros. aseve, savaraudod mikroorganizmebi zemoqmedeben 
humusuri mJavebis molekulis periferiul nawilebzec. 
cxrili #10-is monacemebidan Cans, rom sistemaSi ful-
vomJavas+ mikroorganizmis SemTxvevaSi optikuri 
simkvrive mniSvnelovnad icvleboda, vidre huminom-
Javas+mikroorganizmi rac ganpirobebulia fulvomJavas 
SedarebiT naklebi molekuluri masiT huminomJavis ma-
sasTan SedarebiT. 

zemoT aRniSnuli eqsperimentis monacemebidan ga-
momdinare modeluri eqsperimenti fulvomJavas biode-
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struqcia Catarebuli iqna sufTa fulvomJavaze, Sedegebi 
Cawerili iqna infrawiTeli speqtrebis saSualebiT.  

rogorc literaturidanaa cnobili, humusuri 
mJavebis infrawiTeli speqtrebi sakmaod rTulia. 
STanTqmis zolebi rogorc wesi farToa, rac xels uS-
lis maqsimumebis dadgenas. [44, 48, 52, 64, 65, 66, 72] 

sxvadasxva bunebrivi obieqtidan gamoyofili hu-
musuri mJavebis infrawiTel speqtrSi STanTqmis zolebi 
SeiZleba ganpirobebuli iyos: 
_ wyalbaduri bmebiT dakavSirebuli hidroqsilis 
jgufebis (karboqsiluri, fenoluri da spirtuli) 
valenturi rxevebiT (3500-3150 sm-1). 
_ sxvadasxva alifatur dajgufebebSi (CH3, CH2, CH) C-H 
valenturi rxevebiT (3000-2750 sm-1). 
_ C=O  valenturi rxevebiT (karboqsilur jgufebSi, ke-
tonebSi, aldehidebSi)  (1725-1700 sm-1). 
_  aromatuli C-C valenturi rxevebiT (1670-1629 sm-1). 
_ bmebis valenturi da OH jgufebis deformaciuli 
rxevebiT karboqsilur jgufebSi, fenolebSi, spirtebSi 
da rTul eTerebSi (1385-1200 sm-1). 
_ aromatuli C-H  bmebis arasibrtyuli deformaciuli da 
alkilur radikalebSi CH2  jgufebis deformaciuli 
rxevebiT (980-600 sm-1). 

humusuri mJavebis i.w. speqtroskopiiT Seswavlisas 
gansakuTrebul problemas warmoadgens nimuSSi wylis 
Semcveloba. adsorbirebuli wyali faravs im ubans (3500-
3200 sm-1), sadac aRiniSneba wyalbaduri bmebiT 
dakavSirebuli jgufebis rxevebi. 

elementuri analizis Sedegebis mixedviT humusuri 
mJavebis DSemadgenlobaSi unda Sediodnen azotSemcveli 
jgufebic, Tumca umetes SemTxvevaSi isini ar 
fiqsirdebian, amis mizezi unda iyos is faqti, rom NH  
jgufis valenturi rxevebis Sesabamisi zolebi 
fiqsirdeba speqtris im ubnebSi, romlebic 
damaxasiaTebelia wyalbaduri bmebiT dakavSirebuli OH  

an C=O jgufebis valenturi rxevebisaTvis. radgan 
humusuri mJavebSi NH jgufebis Semcveloba OH jgufebTan 
SedarebiT mcirea, maTi STanTqmis zolebi an saerTod ar 



 63 

SeimCneva, an iSviaTad susti STanTqmis saxiT 
fiqsirdebian, mxaris an kalTis saxiT, hidroqsilis 
ZiriTad zolze. [127-133] 

humusuri mJavebis i.w. speqtrSi CH2 da CH3 

jgufebisaTvis damaxasiaTebeli rxevebi (3000-2750 sm-1) 
saSualo an mcire intensiobisaa. ZiriTadad SeimCneva 
meTilenis jgufebis asimetriuli da simetriuli 
rxevebisaTvis damaxasiaTebeli STanTqmis erTi an ori 
zolo 2940-2920 sm-1 da 2860-2850 sm-1 ubanSi.  

 1725-1700 sm-1 ubanSi humusuri mJavebis i.w. speqtrSi 
aRiniSneba Zlieri STanTqma. zolis intensioba 
ZiriTadad ganpirobebuli unda iyos mJavuri karboqsilis 
valenturi rxevebiT, Tumca gamoricxuli araa, rom mis 
formirebaSi monawileobas Rebuloben aldehiduri da 
rTuli eTeruli jgufebic.  

humusuri mJavebis Taviseburebebis gaTvaliswinebiT 
maT sam tipad yofen: pirvel tips miekuTvneba is 
humusuri mJavebi, romlTaTvisac damaxasiaTebeli 
STanTqmis zolebia: 3400, 2900, 1720, 1200 sm-1- ze. meore 
tipisaTvis damaxasiaTebelia Zlieri STanTqmis zoli 
1720 sm-1-ze, danarCeni STanTqmis zoliT isini ar 
gansxvavdebian pirveli tipis humusuri mJavebisagan. 
mesame tipis humusuri mJavebis SemTxvevaSi 
proteinebisaTvis da polisaqaridebisaTvis damaxasiaTebe 
li STanTqmis zolebi 1540-1050 sm-1_ze Sesabamisad.  
yovelive zemoTqmulidan gamomdinare, Cvens mier 
modelur eqsperimentSi gamoyenebuli fulvomJava Sedis 
pirveli tipis humusuri mJavebis SemadgenlobaSi, radgan 
humusuri mJavebis biodestruqciis dinamikisa da xarisxis 
Seswavlis procesSi gamoikveTa 1725-1720 sm-1-ze speqtris 
ubanSi karboqsiluri da karboniluri funqcionaluri 
jgufebis valenturi rxevebisaTvis damaxasiaTebeli 
STanTqmis zolebi. 
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3.3.1. 3.3.1. 3.3.1. 3.3.1. umdablesi sokosumdablesi sokosumdablesi sokosumdablesi sokos gv gv gv gvariariariari    Phycomycetes  sp.  Paliastomy 
saSualebiT fulvomJavis saSualebiT fulvomJavis saSualebiT fulvomJavis saSualebiT fulvomJavis biodestruqciis biodestruqciis biodestruqciis biodestruqciis Sedegad Sedegad Sedegad Sedegad 
miRebuli miRebuli miRebuli miRebuli infrawiTeli speqtrebi da maTi analiziinfrawiTeli speqtrebi da maTi analiziinfrawiTeli speqtrebi da maTi analiziinfrawiTeli speqtrebi da maTi analizi    

    
modeluri eqsperimentis pirobebSi fulvo mJavis 

biodestruqcias vaxdendiT foTis akvatoriidan gamoyo-
fili umdablesi sokos Phycomycetes  sp.  Paliastomy saSua-
lebiT. mocemul eqsperimentSi destruqciis procesis 
srulyofili analizisaTvis, CavatareT mikroorganizmis 
xelaxali adaptacia aRniSnul fraqciasTan,  mineralur 
sakveb areSi. miRebuli kulturis fotosuraTebi 
ganviTarebis sxvadasxva fazaSi  mocemulia suraTebze 
19,20, ,21,22 (suraTebis gadideba X 94,5). 

B 

 
sur. 19. umdablesi sokos gv. . . . Phycomycetes  sp.  Paliastomy            
Taobisas fulvomJavis biodestruqciis me-7-e dRe 
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sur. 20. umdablesi sokos gv.    Phycomycetes  sp.  Paliastomy    
Tanaobisas fulvomJavis biodestruqciis me-10-e dRe 
 

 
 

sur. 21. umdablesi sokos gv.    Phycomycetes  sp. Ppaliastomy    
Tanaobisas fulvomJavis biodestruqciis eqsprimentis  
me-10-e dRe 
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sur. 22. umdablesi sokos gv. . . . Phycomycetes  sp.  Paliastomy    
Tanaobisas fulvomJavis biodestruqciis me-12-e dRe 

 
biodestruqciis xarisxs vadgendiT infrawiTeli 

speqtrometruli meTodiT, destruqtori mikroorganizme 
bis biomasis zrdis tendenciis procesSi,  fulvomJavebSi 
Semavali funqcionaluri jgufebisaTvis damaxasiaTebeli 
i.w speqtrSi pikebis cvlilebebis mixedviT. 

miRebuli eqsperimentaluri Sedegebi warmodgeni-
lia suraTebze 23_28 (kontroli, 12 sT, 60 sT, 108 sT, 228 
sT)  da grafikze #1.  

suraT 23-ze moyvanilia fulvomJavis sakontrolo  
nimuSis (mikroorganizmebis gareSe) infrawiTeli STanT-
qmis speqtrebi, xolo sur. 24_28-ze ki naCvenebia fulvo-
mJavas infrawiTeli STanTqmis speqtrebis cvlilebebi 
mikroorganizmebis (sokos Phycomycetes sp. Paliastomy) Ta-
naobisas drois sxvadasxva diapazonSi. mocemul 
suraTebze miRebuli SanTqmis speqtrebis cvlilebebis 
mixedviT (kerZod, 1520– 1720 sm-1 diapazonSi  karboqsilisa 
da karbonilis funqcionaluri jgufebis valenturi 
rxevebis cvlileba) gamoTvlil iqna I0/I Sefardeba, sadac 
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I aris sakontrolo nimuSis (sufTa fulvomJavas) speqtris 
sidide, xolo I0  ki sistema fulvomJava+mikroorganizmis 
speqtrebis sidideebi drois sxvadasxva diapazonSi. 
miRebuli monacemebi mocemulia cxrilSi #11. 

 
sur. 23. fulvomJavis sakontrolo nimuSis infrawiTeli  
STanTqmis speqtrebi 

    
    

sur. 24. fulvomJavis infrawiTeli STanTqmis speqtrebi 12 
saaTis  Semdeg sokos    Phycomycetes  sp.  Paliastomy-is Tanao-
bisas 
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sur. 25. fulvomJavis infrawiTeli STanTqmis speqtrebi 
108 saaTis Semdeg soko    Phycomycetes  sp.  Paliastomy-is 
 Tanaobisas 

 

 

 
sur. 26.  fulvomJavis infrawiTeli STanTqmis speqtrebi 
228 saaTis  Semdeg soko    Phycomycetes  sp.  Paliastomy-is 
Tanaobisas 
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sur. 27.  fulvomJavis infrawiTeli STanTqmis speqtrebi I 
- 108 saaTis da II - 228 saaTis  Semdeg soko Phycomycetes  sp.  

Paliastomy-is Tanaobisas 
    

 
sur. 28.  fulvomJavis infrawiTeli STanTqmis speqtrebi 
1-fulvomJavas kontroli, 2 speqtri-108 sT., 3 speqtri -228 
sT soko Phycomycetes  sp.  Paliastomy-is Tanaobisas 

rogorc mocemuli suraTebidan Cans biodestruq-
ciis Sedegad 1720-1520 sm-1-is STanTqmis speqtris diapa-
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zonSi mniSvnelovnad mcirdeba karboqsiluri da kar-
boniluri funqcionaluri jgufebis damaxasiaTebeli 
pikebi, xolo 1400-1100 sm-1 speqtris diapazonSi warmoiqm-
neba mkveTrad gamoxatuli pikebi, rac savaraudod mikro-
organizmebis cxovelmoqmedebis produqtebisaTvisaa 
damaxasiaTebeli (mag. CH2OCH2, C6H5CHO). aseve, alifaturi 
da aromatuli aldehidebisaTvis da polisaqa-
ridebisaTvis damaxasiaTebelia pikebi speqtris 700-600 sm-1 

ubanSi.     
fulvomJavis FfraqciaSi Semavali karboqsiluri da 

karboniluri funqcionaluri jgufebis STanTqmis 
speqtrebis SefardebiTi logariTmebi (lg I0/I) drois gark-
veul intervalTan mimarTebaSi mocemulia cxrilSi #11. 

cxrili 11. 
fulvomJavis karbonilisa da karboqsilis  funqciona 
luri jgufebis STanTqmis SefardebiTi logariTmebi 

J0/J lg J0/J 

sTsTsTsT    
sakontroloA sakontroloA sakontroloA sakontroloA 

nimuSi minimuSi minimuSi minimuSi mik-k-k-k-
rrrrooooorganizmeorganizmeorganizmeorganizme----    

bis gareSebis gareSebis gareSebis gareSe    
1.341.341.341.34    

sakontroloAnimuSisakontroloAnimuSisakontroloAnimuSisakontroloAnimuSi    
mikroorganizmemikroorganizmemikroorganizmemikroorganizme----    

bisbisbisbis gareSe gareSe gareSe gareSe        
12,7112,7112,7112,71    

    
biomasabiomasabiomasabiomasa    

    
mg/lmg/lmg/lmg/l    

(mk.org+fk)(mk.org+fk)(mk.org+fk)(mk.org+fk) 
12 

1,33 12,39 50 

“-------” 36 1,29 11,06 83 
“-------” 60 1,23 8,99 125 
“-------” 84 1,18 7,19 200 
“-------” 108 1,13 5,31 315 
“-------” 132 1,13 5,31 295 
“-------” 156 1,13 5,31 275 
“-------” 180 1,12 4,92 195 
“-------” 204 1,12 4,92 140 

“-------” 228 1.11 4.53 83 

cxrilidan (#11) Cans, rom karboqsilisa da kar-
bonilis funqcionaluri jgufebis intensiobis kleba (lg 
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I0/I) pirdapir kavSirSia drois faqtorTan. rogorc 
vxedavT, fulvomJavaSi 12 saaTis Semdeg, karboniluri da 
karboqsiluri jgufebis raodenobis intensioba, sakon-
trolo nimuSSi arsebuli imave jgufis raodenobis in-
tensiobasTan SedarebiT  SesamCnevad ar mcirdeba.  

12-108 saaTebis diapazonSi mocemuli jgufebis in-
tensiobis Semcirebis tendencia mniSvnelovnad Rrmavdeba 
da rogorc vxedavT, lg I0/I-is mniSvneloba mcirdeba 12,39-
idan 5,31-mde. Semcirebis tendencia grZeldeba 108-204 sT-
ebis diapazonSi. 204-228 sT-ebis periodSi karboniluri da 
karboqsiluri jgufebis valenturi rxevebis intensiobis 
Semcireba umniSvnelo xdeba, rac migvaniSnebs imaze, rom 
sistemaSi fulvomJava+mikroorganizmebi myardeba pirveli 
wonasworoba. 

aRsaniSnavia, rom CH3-OR, -CH2-OR, -CH3 da -CH2- fun-
qcionaluri jgufebisaTvis damaxasiaTebeli valenturi 
rxevebis intensioba infrawiTeli speqtris 2900-3000 sm-1 
diapazonSi 12 saaTis Semdeg maqsimalurad mcirdeba, 
xolo 60 saaTis Semdeg zemoT aRniSnuli funqcionaluri 
jgufebisaTvis damaxasiaTebeli pikebi kvlav  Cndeba da 
modeluri eqsperimentis mimdinareobis Semdgom etapze 
kvlav minimumamde mcirdeba. 

aseve, sistemaSi fulvomJava+soko, speqtris 1700 sm-1 
talRis sigrZeze ketonuri jgufebis damaxasiTebeli 
pikebs aqvs minimaluri simaRle eqsperimentis dawyebidan 
12 saaTis Semdeg.  rac Seexeba -C-C- aromatuli jgufe-
bisaTvis damaxasiaTebel piks 1510 sm-1  talRis sigrZeze, 
es pikic eqsperimentis dawyebidan 12 saaTis Semdeg mini-
maluri xdeba da ucvleli rCeba mTeli eqsperimentis 
ganmavlobaSi. 

saintereso suraTi ikveTeba speqtris 1400 sm-1 dia-
pazonSi R-CHO-s valenturi rxevebisaTvis damaxasiaTe-
beli pikis simaRle, romelic aRiniSna sakontrolo ni-
muSis (sufTa fulvomJava) infrawiTel speqtrSi, eqsperi-
mentis ganmavlobaSi mkveTrad gaizarda. 

yovelive zemoTqmulidan gamomdinare, SegviZlia 
vTqvaT, rom fulvomJavis destruqciis procesi iwyeba 
misi mikroorganizmebTan kontaqtis pirvelive saaTebSi, 
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aqtiur fazaSi gadadis 36-108 saaTis intervalSi, destru-
qciis procesi wonasworobis fazaSi Sedis mikroorganiz-
mebis inkubaciis 132 sT-dan. 

fulvomJavas kulturaluri siTxis infrawiTelma 
speqtrometriam gviCvena, rom destruqciis procesis Tvi-
sobriv-raodenobrivi xasiaTi damokidebulia mikroor-
ganizmebis kultivirebis droze. literaturidan cno-
bilia, rom mikroorganizmebi ontogenezSi gadian zrdis 
sxvadasxva fazebs, romlis drosac kulturaSi xdeba 
garkveuli morfo-fiziologiuri da bioqimiuri Zvrebi, 
rac gamoixateba fermentuli aqtivobis cvlaSi, razec 
damokidebulia kulturalur siTxeSi arsebuli sax-
vadasxva substraqtis utilizaciis xarisxi.  

aqedan gamomdinare Cvens mier Seswavlili iqna  
sakvlevi kulturis zrdis intensioba kultivaciis pe-
riodSi da fulvo mJavis Tvisobrivi destruqcia kulti-
vaciis amave periodSi. Sedegebi mocemulia grafik #1-ze.   

grafik #1-is mrud 1-ze mocemulia biomasis zrdis 
tendencia fulvomJavis Semcvel sakveb areze, mrud 2-ze 
ki fulvomJavis fraqciis biodestruqciis dinamika (ro-
melic agebulia cxril #11-Si mocemuli meTilis jgufe-
bis STanTqmis SefardebiTi logariTmebis mixedviT). 
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grafiki #1. umdablesi soko    Phycomycetes  sp.  Paliastomy    
biomasis zrdis intensioba kultivaciis periodSi da fu-
lvomJavis   Tvisobrivi destruqcia kultivaciis amave 
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periodSi. mrudi - 1 fulvomJavis biodestuqiis dinamika 
karboqsiluri da karboniluri jgufebis STanTqmis 
speqtrebis SefardebiTi logariTmebi; mrudi  2- sokos 
biomasis zrdis mrudi. 

mocemul grafikze TvalnaTliv Cans (mrudi 1), rom 
mikroorganizmebis biomasis zrdis maqsimumi Tavis piks 
aRwevs 84-108 sT-Si, Semdeg ki iwyebs Semcirebas da Tavis 
minimums aRwevs 204-228 saaTebis dapazonSi. mrudi 1-ze 
asaxuli mikroorganizmebis ganviTareba, SegviZlia 
davyoT Semdeg fazebad: 12-36 saaTebis diapazoni sakveb 
aresTan Seguebis fazaa, romlis drosac iwyeba 
mikroorganizmebis ujredebis zrda da aqedan 
gamomdinare am etapze isini jer ver iReben aqtiur 
monawileobas biodestruqciis procesSi.  

yovelive es zustad aisaxeba grafik 12-36 saaTian 
monakveTSi, sadac karboqsilisa da karbonilis jgufebis 
valenturi rxevebis Semcirebis intensioba nakleb 
TvalsaCinoa. drois monakveTebi _ 36-84 sT da 84-108 sT 
Seesabamebian mikroorganizmebis daCqarebuli zrdis 
fazas, rodesac ujredebis dayofis siCqare maqsimaluria, 
Sesabamisad, aseTi aqtiuri etapi aisaxeba karbonilisa da 
karboqsilis  jgufebis klebadobis intensiobazec, 
romelic asaxulia   mrud 2-ze. TvalnaTliv Cans, is 
momentic, rom Tu mrud 1-ze mikroorganizmebis biomasa 
aRwevs maqsimums 84-108 sT-bis diapazonSi, mrud 2-ze es 
procesi aisaxeba biodestruqciis maRali intensiobiT. 
108 sT-is Semdeg (mrudi 1) asaxulia Semdegi fazebi: 
stacionaluri faza – 108-156 sT; kvdomis faza – 156-228 
sT;  aRsaniSnavia, rom es fazebi destruqciis procesis 
intensiobis etapobrivi Senelebis gamomxatvelia. 

amrigad, miRebuli Sedegebis safuZvelze 
segvizlia davaskvnaT, rom arsebobs mkveTrad 
gamoxatuli damokidebuleba biodestruqtor 
mikroorganizmebis biomasis zrdis tendenciasa da 
fulvo mJavis destruqciis procesis dinamikas Soris, 
rac TvalnaTliv aisaxa grafik #1-ze. agreTve,  
aRsaniSnavia, rom  biodestruqcia sakmaod dinamiuri 
procesia, mimdinareobs garkveul etapebad.a karbonilisa 
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da karboqsilis funqcionaluri jgufebis Semcirebis 
fonze Cndeba axali, savaraudod mikroorganizmebis 
cxovelmoqmedebisaTvis damaxasiaTebeli pikebi. 

 
 3.3.2  baqteriis  gvari3.3.2  baqteriis  gvari3.3.2  baqteriis  gvari3.3.2  baqteriis  gvarissssBBBBBBBBBacillus  sp. Paliastomy 

saSualebiT fulvomJavis bsaSualebiT fulvomJavis bsaSualebiT fulvomJavis bsaSualebiT fulvomJavis biodestruqciis iodestruqciis iodestruqciis iodestruqciis 
infrawiTeli speqtrebi da maTi analiziinfrawiTeli speqtrebi da maTi analiziinfrawiTeli speqtrebi da maTi analiziinfrawiTeli speqtrebi da maTi analizi    

 
mocemul modelur eqsperimentSi fulvo mJavis 

biodestruqcias  vaxdendiT foTis akvatoriidan gamoyo-
fili baqteriis gvari Bacillus sp. Paliastomy saSualebiT. 
aRniSnul eqsperimentSic msgavsad umdablesi sokos 
saSualebiT fulvo mJavebis  destruqciis Seswavlisa, 
CavatareT  baqteriebis xelaxali adaptacia aRniSnul 
fraqciasTan,  mineralur sakveb areSi. miRebuli kultu-
ris fotosuraTebi ganviTarebis sxvadasxva fazaSi 
mocemulia suraTebze 27-30 (suraTebis gadideba X94,5).B    

 Bsur. 29. eqsperimentis biodestruqcia 12 saaTis Semdeg 
baqteriis gvari BB BB BB BBBacillus  sp. Paliastomy-is Tanaobisas 
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sur. 30. baqteriis gvari BBBBBacillus  sp. Paliastomy-is Tanao  
bisas biodestruqciis eqsprimenti 12 saaTis Semdeg BBBB    

 

       
    

sur. 31. baqteriis gvari    Bacillus  sp. Paliastomy-is is is is  Tanaobisas 
biodestruqciis eqsprimenti 36 saaTis Semdeg 
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sur. 32. baqteriis gvari B B B BBacillus  sp. Paliastomy-is Tanao-
bisas biodestruqciis eqsprimenti 94 saaTis Semdeg 

    
infrawiTeli speqtrometruli meTodiT vadgendiT 

biodestruqciis xarisxs, destruqtori mikroorganizme 
bis biomasis zrdis tendenciis procesSi. Sedegebi 
gaanalizebuli iqna fulvomJavebSi Semavali funqcion-
aluri jgufebisaTvis damaxasiaTebeli i.w speqtrSi pike-
bis cvlilebebis mixedviT. 

miRebuli eqsperimentaluri Sedegebi warmodgeni-
lia suraTebze 23, 33-41 (kontroli, 12 sT, 36 sT, 60 sT, 156 
sT)  da grafikze #2.  

suraT 23-ze moyvanilia fulvomJavis sakontrolo  
nimuSis (mikroorganizmebis gareSe) infrawiTeli STanT-
qmis speqtrebi, xolo suraTebze 33-41-ze naCvenebia ful-
vomJavas infrawiTeli STanTqmis speqtrebis cvlilebebi 
mikroorganizmebis (baqteriis gvari B B B BBacillus  sp. Paliastomy) 
Tanaobisas drois sxvadasxva diapazonSi. mocemul su-
raTebze miRebuli SanTqmis speqtrebis cvlilebebis 
mixedviT gamoTvlil iqna I0/I Sefardeba, sadac I aris sa-
kontrolo nimuSis (sufTa fulvomJavas) speqtris sidide, 
xolo I0  ki sistema fulvomJava+mikroorganizmis speqtre-
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bis sidideebi drois sxvadasxva diapazonSi.     

 
sur. 33. fulvo mJavis infrawiTeli STanTqmis speqtrebi 
12 saaTis   Semdeg baqteriis  gvari BB BB BB BBBacillus sp.  Paliastomy-

is Tanaobisas    

 
sur. 34.  fulvo mJavis infrawiTeli STanTqmis speqtrebi 
12 saaTis   Semdeg baqteriis  gvari BB BB BB BBBacillus sp.  Paliastomy-

is Tanaobisas    
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sur. 35.  fulvo mJavis infrawiTeli STanTqmis speqtrebi 
36 saaTis Semdeg baqteriis gvariBBBBBacillus sp.  Paliastomy-is 
Tanaobisas 

 
sur. 36.  fulvo mJavis infrawiTeli STanTqmis speqtrebi 
36 saaTis   Semdeg baqteriis  gvari BB BB BB BBBacillus sp.  Paliastomy-

is Tanaobisas 



 79 

 
sur. 37.   fulvo mJavis infrawiTeli STanTqmis speqtrebi 
60 saaTis Semdeg baqteriis  gvari BB BB BB BBBacillus sp.  Paliastomy-is 
Tanaobisas    

sur.# 38.  fulvo mJavis infrawiTeli STanTqmis 
speqtrebi 156 saaTis   Semdeg baqteriis  gvari BB BB BB BBBacillus sp.  

Paliastomy-is Tanaobisas    
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sur. 39.  fulvo mJavis infrawiTeli STanTqmis speqtrebi 
156 saaTis   Semdeg baqteriis  gvari BB BB BB BBBacillus sp.  Paliastomy-

is Tanaobisas 
    

 
 

sur.# 40. fulvo mJavis infrawiTeli STanTqmis speqtrebi 
I -  (lurji) 36sT II - (wiTeli) 60 saaTis   Semdeg    
baqteriis  gvari    Bacillus sp.  Paliastomy-is Tanaobisas    
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sur.# 41. fulvo mJavis infrawiTeli STanTqmis speqtrebi 

baqteria-gvari Bacillus sp. Paliastomy 1-fulvomJavas kon-

troli, 2 speqtri-36 sT., 3 speqtri-60 sT 
rogorc mocemuli suraTebidan Cans biodestruq-

ciis Sedegad, msgavsad sokos saSualebiT ganxorciele-
buli biodestruqciisa 1720-1520 sm-1-is STanTqmis speqtris 
diapazonSi mniSvnelovnad mcirdeba karboqsiluri da 
karboniluri funqcionaluri jgufebis damaxasiaTebeli 
pikebi, xolo 1400-1100 sm-1- speqtris diapazonSi warmoiqm-
neba mkveTrad gamoxatuli pikebi, rac savaraudod damax-
asiaTebelia mikroorganizmebis cxovelmoqmedebis produ-
qtebisaTvis (mag. CH2OCH2, C6H5CHO. aseve, pikebi speqtris 
700-600 sm-1 ubanSi damaxasiaTebeli alifaturi da aro-
matuli aldehidebisaTvisa da polisaqaridebisaTvis.     

fulvomJavis FfraqciaSi Semavali karboqsiluri da 
karboniluri funqcionaluri jgufebis STanTqmis speqt-
rebis SefardebiTi logariTmebi (lg I0/I)  drois garkveul 
intervalTan mimarTebaSi mocemulia cxrilSi  #12. 
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cxrili 12. 
fulvomJavis STanTqmis SefardebiTi logariTmebi 
 

J0/J lg J0/J 

ssssTTTT    sakontroloA sakontroloA sakontroloA sakontroloA 
nimuSi mikronimuSi mikronimuSi mikronimuSi mikro----
organizmeorganizmeorganizmeorganizme----    
bis gareSebis gareSebis gareSebis gareSe    

1.341.341.341.34    

sakontroloA sakontroloA sakontroloA sakontroloA 
ninininimuSimuSimuSimuSi    mikromikromikromikroorororor----

ganizmebis ganizmebis ganizmebis ganizmebis 
gareSe 12,71gareSe 12,71gareSe 12,71gareSe 12,71    

    
biomasabiomasabiomasabiomasa,,,,    
mg/lmg/lmg/lmg/l    

12 1,34 12,71 120 
36 1,21 8,28 166 
60 1,20 7,92 160 
84 1,20 7,92 153 
108 1,18 7,49 140 
132 1,16 6,45 95 
156 1.16 6.45 75 
 
 
cxrilidan #12 Cans, rom karboqsilisa da kar-

bonilis funqcionaluri jgufebis intensiobis kleba (lg 

I0/I) pirdapir kavSirSia drois faqtorTan. rogorc 
vxedavT, fulvo mJavaSi 12 sT-is Semdeg, karboniluri da 
karboqsiluri jgufebis raodenobis intensioba, sakon-
trolo nimuSSi arsebuli imave jgufis raodenobis in-
tensiobasTan SedarebiT ar mcirdeba. 12-36 saaTebis dia-
pazonSi aRiniSneba mocemuli jgufebis intensiobis Sem-
cirebis tendencia da rogorc vxedavT,  lg I0/I-is 

mniSvneloba mcirdeba 1,34-dan 1,20-mde. Semcirebis tenden-
cia grZeldeba 84-108 sT-ebis diapazonSi. 108-156 sT-ebis 
periodSi karboniluri da karboqsiluri jgufebis 
valenturi rxevebis intensiobis Semcireba umniSvnelo 
xdeba, rac migvaniSnebs imaze, rom sistemaSi fulvo 
mJava_mikroorganizmebi myardeba pirveli wonasworoba. 

baqteriebis Tanaobisas mimdinare destruqciis 
procesis dros, iseve rogorc sokos Tanaobisas, eqsperi-
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mentis dawyebidan 12 saaTis Semdeg Cndebian  poli-
saqaridebisaTvis damaxasiaTebeli pikebi speqtris 600-700 
sm-1 talRis sigrZis diapazonSi da  alifaturi martivi 
eTerebisaTvis  (CH2OCH2) damaxasiaTebeli pikebi 1100-1150 
sm-1 talRis sigrZeze. rac savaraudod mikroorganizmebis 
cxovelmoqmedebis Sedegia. aseve  12 saaTis Semdeg mini-
mumamde Semcirda Semdegi funqcionaluri  jgufebisaTvis 
damaxasiaTebeli pikebi, rogoricaa: C-C speqtris 1510-1500 
sm-1 talRis sigrZeze da aldehiduri da  ketonuri fun-
qcionaluri jgufebisaTvis damaxasiaTebeli pikebi 1700 
sm-1 talRis sigrZeze. 

 baqteriebis SemTxvevaSi, sokos Tanaobisas mim-
dinare destruqciis procesisgan gansxvaveviT, 36 saaTis 
Semdeg –CH2- da –CH3 jgufebisaTvis damaxasiaTebeli 
pikebi (2900-3000 sm- talRis sigrZe) mkveTrad mcirdeba. 
aseve, infrawiTel speqtrze aRiniSna  R-CHO-sTvis damax-
asiaTebeli pikis (1400 sm-1) mkveTri zrda,  

yovelive zemoTqmulidan gamomdinare, msgavsad 
umdablesi sokos mier gamowveuli destruqciisa, Seg-
viZlia vTqvaT, rom fulvo mJavis destruqciis procesi 
iwyeba misi mikroorganizmebTan kontaqtis pirvelive 
saaTebSi, aqtiur fazaSi gadadis 36-60 sT-is intervalSi, 
destruqciis procesi wonasworobis fazaSi Sedis mikro-
organizmebis inkubaciis 84 sT-dan. 

fulvomJavas kulturaluri siTxis infrawiTelma 
speqtrometriam gviCvena, rom destruqciis procesis Tvi-
sobriv-raodenobrivi xasiaTi damokidebulia mikroorga-
nizmebis kultivirebis droze. literaturidan cnobilia, 
rom mikroorganizmebi ontogenezSi gadian zrdis sxva-
dasxva fazebs, romlis drosac kulturaSi xdeba garkve-
uli morfo-fiziologiuri da bioqimiuri Zvrebi, rac ga-
moixateba fermentuli aqtivobis cvlaSi, razec damoki-
debulia kulturalur siTxeSi arsebuli saxvadasxva 
substraqtis utilizaciis xarisxi.  

Cvens mier Seswavlili iqna  sakvlevi kulturis 
zrdis intensioba kultivaciis periodSi da fulvo 
mJavis Tvisobrivi destruqcia kultivaciis amave pe-
riodSi. Sedegebi mocemulia grafik #3-ze.   
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Ggrafik #3-is mrud 1-ze mocemulia baqteriis biomasis 
zrdis tendencia fulvo mJavis Semcvel sakveb areze, 
mrud 2-ze ki fulvo mJavis fraqciis biodestruqciis di-
namika (romelic agebulia cxril #2-Si mocemuli kar-
bonilisa da karboqsilis funqcionaluri jgufebis 
STanTqmis SefardebiTi logariTmebis mixedviT). 
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grafiki #2.  sakvlevi kulturis zrdis intensioba kul-
tivaciis periodSi  da fulvomJavis Tvisobrivi destru-
qcia kultivaciis amave periodSi. . . . mrudi - 1 kulturis 
zrdis intensioba, mrudi - 2 fulvomJavis biodestru 
qciis dinamika 

 
mocemul grafikze TvalnaTliv Cans (mrudi 1), rom 

mikroorganizmebis biomasis zrdis maqsimumi Tavis piks 
aRwevs 60 sT-Si, Semdeg ki iwyebs Semcirebas da Tavis 
minimums aRwevs 60-156 saaTebis dapazonSi. mrudi 1-ze as-
axuli mikroorganizmebis ganviTareba, SegviZlia davyoT 
Semdeg fazebad: 0-12 saaTis diapazoni sakveb aresTan Se-
guebis fazaa, romlis drosac iwyeba mikroorganizmebis 
ujredebis zrda da aqedan gamomdinare am etapze isini 
jer ver iReben aqtiur monawileobas biodestruqciis 
procesSi.  

yovelive es zustad aisaxeba grafik #2-is, mrud 2-
ze 0-12 sT-ian monakveTSi, sadac karboqsilisa da 
karbonilis jgufebis valenturi rxevebis Semcirebis 
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intensioba ar daikvirveba. drois monakveTebi _ 36-84 sT 
da 84-108 sT Seesabamebian mikroorganizmebis daCqarebuli 
zrdis fazas, rodesac ujredebis dayofis siCqare 
maqsimaluria, Sesabamisad, aseTi aqtiuri etapi aisaxeba 
karbonilisa da karboqsilis  jgufebis klebadobis in-
tensiobazec, romelic asaxulia   mrud 2-ze.  TvalnaT-
liv Cans, is momentic, rom Tu mrud 1-ze 
mikroorganizmebis biomasa aRwevs maqsimums 36-60 sT-ebis 
diapazonSi, mrud 2-ze es procesi aisaxeba 
biodestruqciis maRali intensiobiT.  

60 sT-is Semdeg (mrudi 1) asaxulia Semdegi fazebi: 
stacionaluri faza  60-108 sT; kvdomis faza ki 108-156 
sT;  aRsaniSnavia, rom  es fazebi destruqciis procesis 
intensiobis etapobrivi Senelebis gamomxatvelia.  

amrigad, SegviZlia davaskvnaT, rom rogorc, sokos 
aseve baqteriis SemTxvevaSi, arsebobs mkveTrad ga-
moxatuli damokidebuleba biodestruqtor mikroor-
ganizmebis biomasis zrdis tendenciasa da fulvomJavis  
destruqciis procesis dinamikas Soris, Tumca aRiniSneba 
ramodenime gansxvaveba:  

a) pirveli gansxvaveba  maTi ontogenezis droSia. 
sokos SemTxvevaSi igi moicavs 10 dRes, baqteriis 
SemTxvevaSi ki 2 dRes, Sesabamisad sokos SemTxvevaSi 
biodestruqciis maqsimumi 108 sT-Si aRiniSneba, xolo 
baqteriis SemTxvevaSi 36sT-Si.  

b) baqteriis SemTxvevaSi mimdinare destruqciis 
procesis dros 36 saaTis Semdeg CH3-, -CH2- jgufebisaTvis 
damaxasiaTebeli pikebi faqtiurad ar aRiniSneba speqtris 
2900-300 sm-1 ubanSi, maSin rodesac sokos SemTxvevaSi mim-
dinare procesis dros AaRniSnuli piki ar aRiwereba 12 
saaTis Semdeg.  

g) raodenobrivi analizis monacemebis Sedarebis 
gziT gamovlinda, rom umdablesi sokos saSualebiT mim-
dinare biodestruqciis xarisxi ufro maRalia (Lg Io/I- ze  

1,34-dan Semcirda 1,11-mde) vidre baqteriisa (Lg Io/I-ze 1,34-

dan Semcirda 1,16-mde).  
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SegviZlia aRvniSnoT, rom  biodestruqcia sakmaod 
dinamiuri procesia, mimdinareobs garkveul etapebad da 
karbonilisa da karboqsilis funqcionaluri jgufe-
bisaTvis damaxasiaTebeli pikebis speqtris 1520-1720 sm-1 

ubanSi Semcirebis fonze orive SemTxvevaSi i.w. STanTqmis 
speqtrebis 1150-1100 sm-1 ubanSi mkveTrad izrdeba ali-
faturi martivi eTerebisaTvis (CH2OCH2) damaxasiaTebeli 
pikebi, rac savaraudod mikroorganizmebis cxovelmo-
qmedebis Sedegia. 

aRsaniSnavia sufTa fulvomJavas sakontrolo ni-
muSis  i.w. speqtrisgan gansxvavebiT sistemaSi: fulvom-
Java+mikrorganizmis. i.w speqtris 600-700 sm-1 ubanSi 
polisaqaridebisaTvis damaxasiaTebeli pikebis gaCena da 
speqtris 1400 sm-1 ubanSi RCHO da /an C6 H5 CHO fun-
qcionaluri jgufebisaTvis damaxasiaTebeli valenturi 
rxevebis intensioba mniSvnelovnad matulobs-pikis si-
maRle  daaxloebiT eqvsjer izrdeba, fulvomJavas sa-
kontrolo nimuSis speqtrSi Sesabamisi pikis simaR-
lesTan  SedarebiT.  

sistemebSi fulvomJavas damatebuli baqteria da 
fulvomJavas damatebuli soko gansxvavebulia mJavasTvis 
damaxasiaTebel funqcionalur jgufebTan baqteriisa da 
sokos urTierTqmedebis xarisxi da Sedegebi. 
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Tavi IVTavi IVTavi IVTavi IV....    d a s k v n e b id a s k v n e b id a s k v n e b id a s k v n e b i    

 
1. Savi zRvis centralur regionSi 2003-2004 wlebSi Ca-

tarebuli hidroqimiuri kvlevis Sedegebis mixedviT 
paliastomis tbaSi fulvomJavebis koncentracia 
mniSvnelovnad aRemateba mdinare rionSi fulvomJave-
bis Semcvelobas. 

 
2. sakvlev regionSi aRiniSna fulvomJavebis Semcvelo-

bisa da  sezonuri cvalebadobis damokidebuleba. rac 
ganpirobebulia mdinare rionisaTvis damaxasiaTebeli 
gazafxul-zafxulis wyalmovardnebiT. 

 
3.3.3.3. regionis mikrobiologiuri kvlevis Sedegad gamoyo-

fili da daTvli iqna heterotrofuli mikroorganiz-
mebis saerTo raodenoba;    

 
4.4.4.4.  saqarTvelos pirobebSi pirvelad iqna gamoyofili 

organodestruqtori mikroorganizmebis  yvelaze 
aqtiuri Stamebi: baqteria gvari Bacillus sp.  Paliastomy da 
umdablesi soko gvari Phycomycetes  sp.  Paliastomy....    

    
5. Catarebuli mikrobiologiuri kvlevis Sedegebis Se-

jamebam gviCvena, rom heterotrofi mikroorganizmebis 
maqsimaluri raodenoba dafiqsirda md. rionis Sesar-
TavTan, navTobdestruqtori mikroorganizmebis q. fo-
Tis navsadgurSi, xolo fulvodestruqtorebisa ki pa-
liastomis tbaSi. amasTan, unda aRiniSnos, rom  mik-
roorganizmebis raodenobis cvlileba sezonur xasi-
aTs atarebs, zafxulSi izrdeba da zamTarSi iklebs. 

 
6. modeluri eqsperimentis Sedegad dadginda, rom sis-

temaSi fulvomJava+mikroorganizmi adgili aqvs de-
struqciis process, rac dasturdeba  eqsperimentis 
yvela etapze Cawerili infrawiTeli speqtrebiT: 

 
a) speqtris 1520-1720 sm-1 ubanSi karbonilisa da karbo-
qsilis funqcionaluri jgufebisaTvis   damaxasiaTebe-
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li pikebis Semcirebis fonze, mkveTrad izrdeba ali-
faturi martivi eTerebisaTvis  (CH2OCH2) damaxasiaTe-
beli pikebi speqtris 1150-1100 sm-1 ubanSi, rac savarau-
dod mikroorganizmebis cxovelmoqmedebis Sedegia. 

b) speqtris 1400 sm-1 ubanSi RCHO da /an C6 H5 CHO fun-
qcionaluri jgufebisaTvis damaxasiaTebeli valen-
turi rxevebis  intensioba mniSvnelovnad matulobs 
fulvomJavas sakontrolo nimuSis speqtrSi Sesabamisi 
pikis simaRlesTan  SedarebiT.  

 
7. Catarebuli eqsperimentis Sedegad gamoikveTa gark-

veuli kanonzomiereba mikroorganizmebis biomasis 
zrdis tendenciasa da fulvomJavis destruqciis pro-
cesis dinamikas Soris kerZod:  

 
a) umdablesi soko Phycomycetes sp.  Paliastomy    Tanaobisas 

fulvomJavis  destruqciis procesi iwyeba misi mikroor-
ganizmTan kontaqtis pirvelive saaTebSi, procesis ganvi-
Tarebis aqtiuri faza 36-108 sT intervalSi mdebareobs.  

destruqciis procesi wonasworobis fazaSi Sedis 
132 saaTidan, Sesabamisad  mikroorganizmebis biomasis 
zrdis maqsimumi piks aRwevs 84-108 saaTebis diapazonSi, 
108 saaTis Semdeg iwyebs Semcirebas da minimums aRwevs 
204-228 sT. diapazonSi. 

b) baqteriis,        gvari    Bacillus sp.  Paliastom     Tanaobisas 
mimdinare destruqciis procesSi mikroorganizmebis bio-
masis zrdis maqsimumi piks aRwevs 12-36 saaTebis ganmav-
lobaSi, 36-108 saaTis diapazonSi iwyebs Semcirebas da 
minimums aRwevs 108-156 sT. diapazonSi. 

destruqciis procesi aqtiur fazaSi mimdinareobs 
12-36 sT diapazonSi, procesi umniSvnelo cvlilebebiT 
mimdinareobs 36-156 sT ganmavlobaSi.  

 
8. Catarebuli kvlevis Sedegad dadginda, rom mikroor-
ganizmebis    Tanaobisas destruqciis procesi mimdinareobs 
ramodenime etapad. KkerZod: 

umdablesi soko Phycomycetes  sp.  Paliastomy    Tanaobisas 
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destruqciis procesi piks aRwevs 108 saaTze, xolo 
baqteriis        gvari    Bacillus  sp.  Paliastom    SemTxvevaSi 36 
saaTze. destruqciis procesis mimdinareobaSi gansxvaveba 
ganpirobebulia  umdablesi sokosa da  baqteriis 
gansxvavebuli ontogenezis droiT.  

mikroorganizmebis eqsponencialuri zrdis fazaSi 
biomasis zrdisa da destruqciis intensiobis maqsimumi 
erTmaneTs emTxveva, rac umdablesi soko Phycomycetes sp.  

Paliastomy    SemTxvevaSi 108sT-s Seesabameba, xolo baqteriis        
gvari    Bacillus sp.  Paliastom    SemTxvevaSi 36 saaTs. 
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