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Summary 

 

Georgia is characterized by a biodiversity of wild and cultivated plants. On the basis of these species 

and varieties, the population for millennia has created folk varieties and types of fruits and berries adapted to 

local environmental conditions. A significant part of the fruits and berries that make up the genetic resource 

of agrobiodiversity are preserved in the natural ecosystem - in farms and household plots. 

Climatic conditions are an integral part of the functioning of the ecosystem, and this influence of 

external environmental conditions affects the composition and properties of fruit and berry raw materials. 

The article below presents data from many years of research on the composition and properties of 

fruits and berries growing in the eastern and western parts of Georgia. It is shown that different climatic 

conditions of the country's regions have a significant impact on the content and composition of trace elements 

in raw materials. A clearly expressed regularity has been established in the content of trace elements in fruits 

and berries of the same name, when grown in different climatic zones of Georgia. 

Keywords: climatic conditions, agrobiodiversity, fruit and berry raw materials, grapes, chemical composition, 

properties. 
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anotacia. 2019-2020 ww Seswavlili iyo madneulis sawarmos mimdebare teritoriaze 

arsebuli  bunebrivi wylebis fizikur-qimiuri, hidroqimiuri da mikrobiologiuri 

daxasiaTeba biomravalferovnebis kontrolisa da SenarCunebis sakiTxebis gaTva-

liswinebiT. aRiniSna mZime liTonebis -  Cd, Fe, Zn და Cu-is Semcvelobis momateba       

bunebriv wylebSi zRvrulad dasaSveb koncentraciaze meti raodenobiT;   

danarCeni mZime liTonebi normis farglebSia; gamovlenilia sasmel da 

arteziul wylebSi rkinis maRali Semcvelobebi; gansakuTrebuli datvirTva modis 

md.kazreTulaze.  2020 w-s sawarmos mier gakeTda md. kazreTulas moqceva kafsulaSi, 

sadac xdeba mdinaris wylis gawmenda da dafiqsirda is faqti, rom yvelaze binZuri  

mailto:nugzi@yahoo.com
mailto:shavliashvililili@yahoo.com
mailto:h.bakradze@gmail.com
mailto:g.kuchava08@gmail.com


 19 

mdinare, sadac xdeba sawarmodan Camdinare wylebis Cavardna da romelic mikro-

biologiurad warmoadgenda mkvdar mdinares, amJamad sufTaa, rac vizualuradac 

daikvirveba da mikrobiologiuri analizebiTac dasturdeba, e.i biomravalfe-

rovnebam daiwyo aRdgena. 

sakvanZo sityva: bunebrivi wylebi, mZime liTonebi, dabinZureba, biomravalferovneba. 

 
Sesavali  

bunebrivi wylebis ekoqimiuri da biologiuri monitoringi erTaderTi Se-

saZleblobaa, romlis wyalobiTac SesaZlebelia am obieqtebis arsebuli ekolo-

giuri mdgomareobis Semowmeba. garemos momakvdinebeli safrTxea  dabinZureba, ris 

Sedegadac mcirdeba (ikargeba) biomravalferovneba, romlis terminis qveS moiazreba 

dedamiwaze arsebuli sicocxlis formebis (mcenareebis, cxovelebis da 

mikroorganizmebis)  mravalferovneba. yvelaze mZlavri dartyma ki mdinareebsa da 

tbebze modis. mtknari wylebis faunis ricxvi 1970 wlis Semdeg 81%-iT aris 

Semcirebuli, rac ZiriTadad wylis industriuli, sasoflo-sameurneo da sayofa-

cxovrebo miznebiT gamoyenebis Sedegia [1]. aRniSnuli problema gansakuTrebiT 

mniSvnelovania saqarTvelosTvis, radgan uknasknel periodSi sagrZnobladad gai-

zarda saqarTvelos ekosistemebze anTropogenuri zemoqmedebis  xasiaTi da inten-

sivoba, amave dros mniSvnelovnad moimata mosaxleobaSi sicocxlisaTvis maRali 

riskis mqone daavadebebis raodenobam. 

saqarTvelos garemos qimiuri dabinZurebis mniSvnelovani wyaroa amJamad 

umsxvilesi polimetaluri madnis mopovebis da aqtiuri gadamuSavebis momqmedi 

sawarmo qvemo qarTlSi, bolnisis municipalitetSi. madneulis sabado warmodge-

nilia ZiriTadad sami saxis madniT _ oqro-spilenZi-kolCedanuri, oqro-barit-

polimetaluri da oqro-kvarcituli. sabados damuSaveba mimdinareobs Ria karieru-

li wesiT, ris Sedegad warmoqmnilia anTropogenuri gaSiSvlebebi. madneulis 

sawarmos mier dakavebuli (dazianebuli) miwis farTobi Seadgens daaxloebiT 500 

heqtars. misi wliuri simZlavrea (mopoveba-gadamuSaveba) – daaxloebiT 2 mln tona 

madanis mopoveba [2].  

aseTi tipis sawarmoebi sakmaod did risk-faqtors warmodgenen regionis 

ekosistemebisaTvis, gansakuTrebiT zedapiruli da miwisqveSa wylebisaTvis [3-6]. 

prioritetuli damabinZureblebi arian mZime liTonebi da maTi Semcvelobis 

momateba  garemos obieqtebSi da maTi zemoqmedeba sasursaTo produqtebze [7,8] 

gansakuTrebul saSiSroebas warmoadgens adamianis janmrTelobisTvis. 

sakvlevi zona da meTodebi 

metad mniSvnelovania madneulis gadamamuSavebeli sawarmos mimdebare 

teritoriaze arsebuli mdinareebis da arteziuli wylebis fiz-qimiuri, hidro-

qimiuri, mikrobiologiuri daxasiaTeba da maTSi biomravalferovnebis kontrolisa 

da SenarCunebis sakiTxebis Seswavla. amave dros, bolnisi saqarTvelos erT-erTi 

umniSvnelovanesi sasoflo-sameurneo regionia, romelic bostneuliT amaragebs 

qveynis udides nawils, rac TvalnaTliv gansazRvravs katastrofis masStabebs.  

dasaxuli  amocanebis gadawyvetisaTvis 2019-2020 ww  kvartalSi erTxel 

Catarda savele samuSaoebi: analizebi Catarda Tanamedrove meTodebisa [9,10] da 

aparaturis gamoyenebiT, romlebic akmayofilebs da Seesabameba evropul stan-

dartebs, kerZod: 

1. speqtrofotometria SPECORD 205     ISO7150-1: 2010; 

2. membranuli filtracia ISO 9308-1;    ISO 7899-2; 

3. plazmur-emisiuri speqtrpmetri ICP-OES; 
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4. savele portatuli mowyobiloba - Hanna Combo pH/EC/TDS/PPM Tester HI98129; 

5.  pH metri - Milwaukee-Mi 150; 

Sedegebis ganxilva 

naxazebze 1-2 mocemulia mZime liTonebidan prioritetuli damabinZureblebis 

kadmiumisa da rkinis koncentraciis cvalebadoba 2019 wels.  

rogorc Catarebuli analizis Sedegebi gviCvenebs 2019 w-is Tebervlis mona-

cemebis mixedviT md. kazreTulas wyalSi,  kadmiumis Semcveloba Seadgens 0,0018 

mg/l (1,8 zdk) da rkinis maqsimaluri koncentracia - 0,7675 mg/l (2,5 zdk). rkinis 

koncentracia momatebulia (2 zdk) agreTve md.maSaveraSi kazreTulas SeerTebis 

Semdeg. arteziul wylebSi aRiniSneba rkinis momateba 1,7 zdk-s farglebSi. danarCeni 

mZime liTonebi normis farglebSia. maisisa da noembris monacemebis mixedviT 

kadmiumis Semcveloba bunebriv wylebSi umniSvneloa da ar aRemateba zdk-s. xolo 

rkinis maqsimaluri koncentracia sasmel wyalSi  dafiqsirda noembris TveSi da 

Seadgina 3 mg/l(10 zdk). 

dabinZurebis TvalsazrisiT sagangaSo mdgomareobaa 2019 wlis seqtembris 

Tvis monacemebis mixedviT. mdinareebidan yvelaze dabinZurebulia md. kazreTula, 

sadac Seswavlili mZime liTonebi meryeobs: kadmiumi - 0,0628 (62,8 zdk); spilenZi - 

34,5028  (34,5 zdk); rkina - 9,7415  (32,5 zdk); TuTia - 10,8028 mg/l (10,8 zdk).   

 

                     

     
 

naxazi 1. kadmiumis Semcvelobis dinamika 2019 wlis II, V da XI TveebSi 

                                     zdk - 0,001 mg/l                 

 

dabinZurebis TvalsazrisiT meore adgilzea md. maSavera md.kazreTulas 

SeerTebis Semdeg. aq md. maSavera dabinZurebulia kadmiumiT, rkiniT da TuTiiT. 

SedarebiT sufTaa md. maSaveras fonuri adgilebi da md.foladauri, sadac arc 

erTi liTonis mniSvneloba  ar aRemateba zdk-s.  

dabinZurebulia sof. raWisubnis sasmeli wyali (rkina - 21,4 zdk) da daba 

kazreTis arteziul wyali (rkina - 2,6 zdk).   
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wlebis manZilze karieruli da Camdinare wylebi Caedineba md. kazreTulaSi 

da iwvevs mis qimiur dabinZurebas mZime liTonebiT, madnis narCenebiT, TixebiT, 

widiT, pH-is SecvliT da sxva. swored, md. kazreTulaze, aseTi vandaluri moqmedebis 

Sedegad, mdinare gadaiqca mkvdar mdinared, sadac aRar arsebobda cocxali 

mikroorganizmebi da mospobili iyo biomravalferovneba, rasac adasturebs Cvens 

mier Catarebuli mikrobiologiuri analizis Sedegebi. aqve unda aRiniSnos is faqti, 

rom md.maSaveras fonuri wertili (dmanisTan) inarCunebs Tavis biomraval-

ferovnebas, sadac SesaZlebelia Tevzis daWerac ki. 

 

    

         naxazi 2. rkinis Semcvelobis dinamika 2019 wlis II, V da XI TveebSi 

                                                                              zdk - 0,3 mg/l    

 

2020 wlis monacemebis mixedviT, mdinareebSi mZime liTonTa Semcveloba nor-

mis farglebSia, gamonakliss Seadgens md. kazreTula, sadac kadmiumis Semcveloba 

umniSvnelod aRemateba zdk-s da  Seadgens 0,0011 mg/l (1,1 zdk) (nax.3). 2020 wlis 

Tebervlis TveSi wylis sinjebis aRebis dros, davafiqsireT is faqti, rom md. 

kazreTula SedarebiT sufTa da gamWvirvale iyo wina wlis Tebervlis TvesTan 

SedarebiT, rac TvalnaTliv aisaxa  miRebul analizis SedegebSi.  

arteziul wylebSi aRiniSneba rkinis momateba, romelic Sesabamisad Seadgens 

9,7601 mg/l (32,5 zdk) da 1,9824 mg/l (6,6 zdk)  (nax.4).  danarCeni mZime liTonebi normis 

farglebSia. saerTod, yuradsaRebia sasmeli wylis dabinZurebis sakiTxi, rogorc 

mZime liTonebiT, ise sxva ingredientebiT.  

rogorc Catarebuli analizebidan Cans, 2019 da 2020 ww-ebis monacemebi 

radikalurad gansxvavdeba erTmaneTisgan. aRniSnuli dakavSirebulia im faqtTan, 

rom sawarmos mier gakeTda md. kazreTulas moqceva kafsulaSi, sadac xdeba 

mdinaris wylis gawmenda da 2020 wlis TebervalSi 2019 wlis igive periodTan 

SedarebiT dafiqsirda is faqti, rom yvelaze binZuri mdinare, sadac xdeba 

sawarmodan Camdinare wylebis Cavardna da romelic mikrobiologiurad warmoad-

genda mkvdar mdinares, amJamad, sufTaa, rac vizualuradac daikvirveba da mikro-

biologiuri analizebiTac dasturdeba. Sesabamisad, moxda md. kazreTulaSi, coc-

xali mikroorganizmebis warmoqmna, rac misasalmebelia.  
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       naxazi 3. kadmiumis Semcvelobis dinamika 2020 wlis II, VI TveebSi 

                                                                                     zdk - 0,001 mg/l      

           

          

 

naxazi 4. rkinis Semcvelobis dinamika 2020 wlis II, VI TveebSi 

                                                                                  ზდკ - 0,3 მგ/ლ            

 

Pproeqti xorcieldeba ssip – SoTa rusTavelis samecniero erovnuli fondis 

xelSewyobiT, granti №  YS-18-888. 
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Summary 

 

In 2019-2020, the physico-chemical, hydrochemical and microbiological characteristics of the natural 

waters in the vicinity of the Madneuli ore plant were studied, taking into account the issues of biodiversity 

control and conservation. There was an increase in the content of heavy metals - Cd, Fe, Zn and Cu in excess 

of the maximum allowable concentration in natural waters; The rest of the heavy metals were within the norm; 
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High iron content in drinking and artesian water has been identified; Special load falls on the river Kazretula. 

In 2020, the river was capsuled by the enterprise. Turning Kazretula into a capsule where the river water is 

treated and the fact that the dirtiest river, where the wastewater from the plant falls and which was a biological 

dead river, is now clean, which can be visually observed and microbiological analysis confirmed that 

Biodiversity has started to recover. 

Keywords: natural waters, heavy metals, pollution, biodiversity. 
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anotacia. winamdebare naSromSi ganxilulia agrometyeveobis mniSvneloba da 

ganviTarebis potenciali saqarTveloSi, klimatis globaluri cvlilebebis  piro-

bebSi.  motanilia kvlevis monacemebi  verxvis swrafmzard hibridul formebze, 

romelic SeiZleba ganvixiloT perspeqtiul saxeobebad agrometyeveobaSi gamo-

yenebis TvalsazrisiT, saqarTvelos pirobebSi. 

sakvanZo sityvebi: klimatis cvlileba, agrometyeveoba, samrewvelo da energetikuli 

plantacebi  

 

naSromi momzadebulia SoTa rusTavelis erovnuli samecniero fondis doqtu-

ranturis saganmanaTleblo programebis sagranto konkursis proeqtis (PHDF-18-5615) 

finansuri mxardaWeriT.  

 

Sesavali klimatis globaluri cvlileba kacobriobisaTvis erT-erT aq-

tualur problemas warmoadgens, rasac meti yuradReba daeTmo gasuli saukunis 70-

iani wlebidan, rodesac globaluri masStabiT SeiniSneboda saSualo wliuri 

temperaturis matebisa da klimaturi katastrofebis zrdis tendencia.  biologiuri 

mravalferovnebis konvenciis eqspertTa samuSao jgufis (CBD Ad Hoc Technical Expert 

Group. AHTEG) monacemebiT, saSualo wliuri temperaturis yoveli 1C°-iT matebisas, 

saxeobebis 10% SesaZlebelia aRmoCndes gadaSenebis safrTxis qveS. es im dros, 

rodesac prognozirebuli cvlilebebi ufro masStaburia da 2100 wlisTvis ar 

gamoricxavs globalurad saSualo wliuri temperaturis momatebas 2.4 C°-6.4 C°-mde. 

temperaturis matebasTan erTad mosalodnelia eqstremaluri klimaturi movlenebis  

mateba, rasac SeiZleba Tan erTodes naleqebis ganawilebis da intensivobis Secvlac. 

vegetaciis, yvavilobis da migraciis sqemebis cvlileba ukve farTod SeiniSneba 

mTel msoflioSi (USAID 2016).  
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