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reziume: gaanalizebulia qarTveli da ucxoeli mkvlevrebis Sromebi halofi-

luri mikroorganizmebis mravalferovnebis, taqsonomiis, gavrcelebis Taviseburebe-

bis, anTropogenur pirobebSi cvalebadobis Sesaxeb. 

ganxilulia halofiluri mikroorganizmebis praqtikaSi gamoyenebis perspeqtiva. 
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Sesavali  

eqstremofilur mikroorganizmebs Soris dRes mkvlevarTa gansakuTrebul yu-

radRebas iqcevs halofiluri mikroorganizmebi, romlebic gavrcelebulia mlaSob 

niadagSi, marilian zRvebsa da tbebSi [1, 2]. mravali maTgani rezistentulia ujre-

disaTvis mavne mTeli rigi fizikur-qimiuri zemoqmedebebisadmi. unikaluri qimiuri 

Sedgeniloba, fermentuli sistema, maTSi paTogenuri Stamebis ararseboba bioteq-

nologebis did interess iwvevs. amJamad Seqmnilia liofilizebuli baqteriebis 

Semcveli medikamentebi (baqsini da baqsinis malamo). zogierTi maTgani Seicavs baq-

teriorodofsins. praqtikaSi farTod gamoiyeneba halofilebis fermentebi. didia 

mecnierTa interesi am mikroorganizmebis mimarT prokariotebis evoluciis Tval-

TaxedviTac [3].  

zemoaRniSnulidan gamomdinare, halofilebis biologiis, maTi gavrcelebis 

Taviseburebebisa da sistematikis Seswavla kvlevis mniSvnelovani da perspeqtiu-

li mimarTulebaa. 

 

 

ZiriTadi nawili 

halofilebs mikroorganizmTa Soris gansakuTrebuli adgili ukaviaT. isini 

erTaderTi baqteriebia, romlebic gavrcelebulia uxvmarilian areSi (magaliTad, 

mkvdar zRvaSi), sadac marilis koncentracia 26_27 %-s Seadgens. halofilebi gvxv-

deba marilis kristalebze, damarilebul Tevzsa da cxovelis tyavze, waTxis yve-

lze, kombostos da kitris mwvnilSi. halofilebis mTeli rigi gvaris warmomad-

genlebis biomasa karotinoidebis maRali Semcvelobis gamo Ria stafilosferia [4].  

halofilebis ujredis struqturidan, morfofiziologiuri da bioqimiuri 

Tvisebebidan gamomdinare, halofilebi Cveni planetis mobinadreTa Soris erT-er-

Ti uZvelesi warmomadgenlebia. 
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halofilebi pirvelad gamoyofili iyo XX saukunis dasawyisSi limanis (ru-

seTi) talaxis mikrofloridan, Tumca, maTi sistematuri Seswavla daiwyo mxolod 

aRniSnuli saukunis meore naxevris bolos. cnobilma bunebismetyvelma j. bekingma 

jer kidev 1928 wels halofilur baqteriebs uwoda organizmebi, romlebic `fizio-

logiuri simZlavris zRvarze~ cxovroben da amitom maT praqtikulad ar hyavT an-

tagonistebi, ris gamoc isini Tavisuflad vrceldebodnen dedamiwaze sicocxlis 

ganviTarebis mTeli istoriis ganmavlobaSi. halofiluri mikroorganizmebi warmo-

dgenilia ori ZiriTadi tipiT. pirvels miekuTvneba zomieri halofilebi, romle-

bic viTardebian 1_2 %-iani marilianobis pirobebSi, kargad izrdebian 10 %-ian ma-

rilis areSi, magram SeuZliaT aitanon 20 %-iani marilis koncentraciac (baqteri-

ebis umravlesoba ver itans 5 %-ze met marilis koncentracias); meores _ eqstre-

maluri halofilebi, romlebic warmodgenilia Halococcus-isa da Halobacterium-is gva-

rebiT. isini saWiroeben marilis 12_15 %-iani koncentraciis pirobebs da SeuZliaT 

kargad ganviTardnen gajerebul xsnarSi, sadac marilis koncentracia 32 %-s 

aRwevs. marilis koncentraciis farTo speqtrSi halofilur mikroorganizmebs 

SeuZliaT aqtiuri cxovreba. isini uxvadaa gavrcelebuli mlaSob bunebriv habita-

tebSi (okeaneebsa da zRvebSi, hipermarilian tbebSi, marilian niadagebSi da a.S.) 

da anTropogenur sistemebSi, Tanac gamoirCevian maRali mineralizaciis doniT [5, 

6, 7]. halofiluri mikroorganizmebi warmodgenilia sami domeniT, esenia: Bacteria, 
Archaea da Eukarya [8, 9]. Archaea-s domenSi Sedis halofiluri mikroorganizmebis 

Semdegi filumebi: Cyanobacteria, Proteobacteria, Firmicutes, Spirochaetes, Actinobacteria da Bact-
eroidetes. baqteriebi, romlებic miekuTvnebian filumebs (Firmicutes, Proteobacteria), domi-
nireben gavrcelebuli mikroorganizmebis yvelaze mravalferovan habitatebs So-

ris [5, 7]. Archaea-s domenSi Sedis ori qvedomeni: Halobacteria da Methanogenic Archaea. 
qvedomeni Halobacteria warmodgenilia sakmaod didi raodenobis Halobacteriaceae-s oja-

xiT, romelic 36 gvarisa da 129 saxeobisagan Sedgeba. isini marilis koncentraciis 

pirobebSi cxovelmoqmedeben, rac ganasxvavebs maT im halofilebisagan, romlebic 

mtknar wyalSi iRupebian [10]. halofilebidan bunebaSi mniSvnelovan rols asrule-

ben meTanogenuri arqeebi, romelTagan mxolod Methanocarcinales rigi Seicavs halo-

filur saxeobebs. es mkacrad anaerobuli saxeobebi energiis misaRebad awarmoeben 

meTans da miekuTvnebian Methanosarcinaceae-ebis ojaxs [11]. 

 

 
nax. 1. Halobacterium salinarum 

taqsonomia _ domeni: Archaea; samefo: Euryarchaeota; filumi: Euryarchaeota;  
klasi: Halobacteria; rigi: Halobacteriales; ojaxi: Halobacteriaceae;  

gvari: Halobacterium; saxeoba: Halobacterium salinarum 
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mikroorganizmTa saintereso jgufs miekuTvneba sokoebic, romlebic amJamad 

naklebadaa Seswavlili. isini yvela kriteriumis mixedviT aerTianeben WeSmarit 

halofilebs (melanizebuli meristemuli soko Trimmatostroma Salinum [12] da Savi sa-
fuari Hortaea werneckii) [13], naxarSi marilwylisa da sxvadasxva hipermariliani ga-

remos ZiriTad organizmebs. naklebadaa Seswavlili Soltianebi, infuzoriebi da 

ameboiduri umartivesebi, romlebic marilian areSi cxovroben [14, 15, 16]. bolo 

dros daiwyo safuZvlianad halofiluri heterotrofuli nanoflagelatebis Ses-

wavla. Cinelma mkvlevrebma 2011 wels SeZles mTeli rigi halofiluri da halo-

tolerantuli baqteriebis izolireba bunebrivad mariliani tbis mimdebare niada-

gebidan siCuanis provinciaSi (CineTi). Seswavlili Stamebi identificirebul iqna, 

rogorc Firmicutes tipis Halalkalibacillus, Virgibacillus, Marinococcus, Salimicrobium, Halobacillus 
da Alkalibacillus gvarebis warmomadgenlebi da Proteobacteria-s tipisa da Gammaproteoba-
cteria-s klasis warmomadgenlebi (saxeobebi: Halomonas, Idiomarina, Chromohalobacter da 
Halovibrio) [17, 18]. manamde v. qsiangma Tavis kolegebTan erTad siCuanis tbis 

hipermariliani wylebis nimuSebidan gamoyves Proteobacteria-s tipis Gammaproteobacte-
ria-s klasisa da Halomonas gvaris warmomadgenlebi; aseve Firmicutes tipis Semdegi 

gvarebis Stamebi: Planococcus, Halobacillus, Oceanobacillus, Virgibacillus [7]. msgavsi taqsono-
miuri jgufebis baqteriebi aRmoCenili iyo sxva maRali koncentraciis marilis 

Semcvel niadagebSic. magaliTad, niadagebis marilian nakveTebSi da CineTis, ko-

reis, monRoleTis mimdebare maRalmineralizebul wylian ekoniSebSi umravles 

SemTxvevebSi aRmoCenili iyo Firmicutes tipisa da Bacilliales rigis mravali ojaxis 

(Bacillaceae, Alkalibacillus, Halobacillus, Halovibrio, Marinococcus, Salimicrobium gvaris) warmoma-

dgenlebi.  

2011 wels indoeTSi mkvlevarTa jgufma (xelmZRvaneli H. Sahay) Pulicat-is mari-
liani tbidan gamoyo Firmicutes tipis, Bacillaceae, Bacillus, Virgibacillus, Rummelibacillus, Sal-
imicrobium, Alkalibacillus da Halobacillus gvarebis gramdadebiTi baqteriebi. zemoaRniSnu-

li taqsonebis garda, gamoyofili iyo agreTve Proteobacteria-s tipis gramuaryofiTi 

baqteriebi, romlebic filogenetikurad dakavSirebuli arian sxvadasxva (H. salina, 
H. hengliensis, H. salifodinae, H. pacifica, H. aquamarina da H. halophila) saxeobasTan [19].  

argentineli mecnierebis mier Seswavlil iqna neitraluri hipermariliani au-

zebi (Salitral Negro da Colorada Grande). aRniSnul garemoSi ekologiuri analizebis sa-

fuZvelze gamoyofil da Seswavlil iqna Bacteria domenis ori warmomadgeneli (Sali-
nibacter ruber, Salicola sp.) da Archaea domenis Svidi warmomadgeneli (Haloarcula argentine-
nsis, H.Japonica, H. Vallismortis, Halorubrum tebenquichense, Halobacterium salinarum, Halobacterium 
sp., Halobacterium piscisalsi), romelTa gamoyeneba perspeqtiulia bioteqnologiaSi. maT 

umravlesobaSi gamovlenilia hidrolazebis (proteazebis, amilazebis, lipazebis, 

celulazebisa, nukleazebis) da aseve biologiurad aqtiuri nivTierebebis (zedapi-

rulad aqtiuri nivTierebebi da antimikrobuli naerTebi) arseboba. am mxriv, is sa-

xeobebi, romlebic miekuTvneba Haloarcula-s gvars, yvelaze ufro aqtiuria. amasTan, 

isini warmoadgenen mTeli rigi antimikrobuli naerTebis producentebs [20]. 

ekosistemebSi, romlebic eqvemdebareba anTropogenuli faqtorebis moqmedebas 

(magaliTad, samrewvelo marilsaxarSebSi), filogenuri mikrobuli Semadgenloba 

arsebiTad ar icvleba. gvxvdeba Firmicutes tipis, Halobacillus-is, Salimicrobium-is, Virgi-
bacillus-is gvarebis sporis warmomqmneli baqteriebi da Proteobacteria filumis Gamma-
proteobacteria-s klasis baqteriebi, romlebic iSviaTadaa warmodgenili Oceanospirilla-
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les rigis, Halomonadaceae-s ojaxis, Halomonas da Chromohalobacter-is gvarebis halofi-

luri baqteriebiT [17,18]. 

anTropogenuri ekosistemebis aqtinobaqteriebis Actinobacteria filumis Actino-
bacteria klasisa da Actinomycetales rigis filogenetikuri analizis 16S r-dnm-is Tan-

mimdevrobebis safuZvelze, romelic Catarebul iqna mkvlevrebis (P.A. Jose-sa da 
S.R.D. Jebakumar-is) mier 2012 wels samrewvelo marilsaxarSis magaliTze, dadginda, 

rom Streptomyces-s, Micromonospora-s, Nocardia-s, Nonomuraea-s, Saccharopolyspora-sa da Nocar-
diopsis gvaris warmomadgenlebs ukaviaT upiratesi pozicia. aseve dadginda isic, 

rom halofiluri aqtinomicetebis jgufi mWidrod iyo dakavSirebuli Streptomyces 
da Micromonospora baqteriebis gvarebTan [21]. adre am gvarebis aqtinobaqteriebis si-

Warbe aRiniSneboda mlaSob niadagebSi [22]. 

 

 
 

nax. 2. Saccharopolyspora spinosa 
taqsonomia _ domeni: Bacteria; filumi: Actinobacteria; klasi: Actinobacteria;  
qveklasi: Actinobacteridae; rigi: Actinomycetales; ojaxi: Pseudonocardiaceae; 

gvari: Saccharopolyspora; saxeoba: Saccharopolyspora spinosa 
 

ruseTis federaciis teritoriaze halofiluri, halotolerantuli baqteri-

ebisa da eqstremaluri arqeebis mniSvnelovani masivi iqna aRmoCenili marilis sa-

badoebis warmoebis anTropogenurad dabinZurebul raionebSi, romelTa warmoSoba 

permul periods miekuTvneba. erT-erTi aseTi raionia verxnekamskis kalium-magni-

umisa da natriumis marilebis sabado, romelic permis regionSi mdebareobs. nia-

dagebisa da fskeruli naleqebis nimuSebidan 2001 wels q. bereznikis (ruseTi) mi-

damoebis damlaSebuli niadagebidan gamoyofil iqna Pseudomonas gvaris (filumi 

Proteobacteria, klasi Gammaproteobacteria) baqteriuli kulturebi, Rhodococcus-is, Arthro-
bacter-isa (filumi Actinobacteria, klasi Actinobacteria, rigi Actinomycetales) da Bacillus-is 
(filumi Firmicutes) Stamebi [23]. amave niadagebidan mkvlevrebma gamoyves aseve aqti-

nobaqteriebi (Brevibacterium, Rhodococcus, Arthrobacter gvarebis), sporebis warmomqneli 

baqteriebi (Firmicutes filumis, Paenibacillus da Bacillus gvarebis), romlebsac SeuZliaT 

aromatuli naerTebis daSla [23, 24, 25] da gramuaryofiTi, zomierad halofiluri 
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baqteriebi, aRwerili rogorc axali gvaris (Salinicola), ojaxis (Halomonadaceae), ti-
puri Stamis (Salinicola socius SMB35Т) warmomadgenlebi, romlebic izrdeba marilia-

nobis farTo diapazonSi (5-300 g/l NaCl) [26]. 
saqarTvelos teritoriis or regionSi, kerZod aRmosavleT saqarTvelos mla-

Sob niadagebSi (kaxeTi) da qvemo qarTlis niadagebSi, romlebsac axasiaTebs mari-

lis maRali koncentracia, Seswavlil iqna halofiluri mikroskopuli sokoebi 

[27]. 

e. kvesitaZis da misi TanamSromlebis mier Catarebuli kvlevis Sedegad aRmo-

Cnda, rom yvelaze mravalricxovani da mravalferovani halofiluri mikroflo-

riT, maT Soris mikroskopuli sokoebiT, xasiaTdeba kumisis marilian tbasTan mim-

debare niadagebi da alaznis velis periferiuli adgilebis niadagebi, kavkasionis 

qedis (kaxeTi) gaswvriv. kvlevis Sedegad saqarTvelos mlaSobi niadagebidan gamo-

yofil iqna mikroskopuli sokoebis 196 halofiluri kultura, romelTagan 94 ka-

xeTis regionidanaa da 102 _ qvemo qarTlis mlaSobi niadagebidan.  

qarTveli mecnierebis mier halofilebis seleqciis Sedegad kaxeTis mlaSobi 

niadagebidan gamoyofili iyo 4 eqstremaluri halofiluri mikromicetebis kul-

tura, 14 halotolerantuli, 16 zomieri da 10 naklebad halofiluri Stami. saxe-

obis kuTvnilebis gansazRvris Sedegad aRmoCnda, rom 4 eqstremalurad halofi-

luri baqteriidan 3 Aspergillus-is gvaris warmomadgenelia. halotolerantebis jgu-

fSi aRmoCnda Aspеrgillus-is, Fusarium-is, Allesheria-isa da Penicillium-is gvarebis kultu-

rebi. zomieri halofilebi warmodgenili iyo umetesad mikroskopuli sokoebis 

gvarebiT. 

e. kvesitaZis kvlevis Sedegebidan gamomdinare, qvemo qarTlis mlaSobi niada-

gebis mikrofloris SedgenilobaSi ZiriTadi aRmoCnda mikromicetebis halotole-

rantuli formebi. kumisis tbis da sof. saTafles (kaxeTis) Semogarenis mlaSob 

niadagebSi dadginda 25 halotolerantuli Stamis arseboba, 7 kultura eqstrema-

lurs miekuTvna, 12 _ zomiers da 8 _ sust halofilebs. aRsaniSnavia, rom mikrosk-

opuli sokoebis gvarebSi, romlebic identificirebulia mlaSob niadagebSi, ume-

tesad gvxvdeba mikromicetebis halotolerantuli formebi. Catarebuli kvlevebi 

imaze miuTiTebs, rom mlaSob niadagebSi halotolerantebi da eqstremaluri ha-

lofilebi dominireben; praqtikulad ar aris warmodgenili susti halofilebi. 

naklebmarilian niadagebSi iSviaTad gvxdeba eqstremaluri halofilebi. iq domi-

nirebs susti halofiluri sokoebis formebi. aRsaniSnavia, rom Ee. kvesitaZis gamo-

kvlevis mixedviT kumisisa da saTafles mlaSobi niadagebidan aRebul nimuSebSi 

umetesad gavrcelebulia: Aspergillus-is, Penicillium-isa da Fusarium-is gvaris mikroor-

ganizmebi, Semdeg modis Trichoderma-sa da Mucor-is gvarebi. sxva gvaris warmomad-

genlebi iSviaTad gvxvdeba. Aspergillus-is gvari aseve farTodaa warmodgenili wabla 

da Savmiwa niadagebSi, magram tyis rux niadagSi dominirebs ZiriTadad Penicillium-is 

gvari [27].  

Cven mier Catarebuli kumisis tbis mimdebare niadagis gamokvleviT gamovlin-

da halofiluri amonifikatorebi (7 Stami) da sokoebi (2 Stami) (nax. 3 da nax. 4).  
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nax. 3. halofiluri amonifikatorebis Stamebi: (sakvebi are _ xorcpeptoniani  

bulioni; kultivirebis xangrZlivoba – 6 dRe/Rame): 1 – Am – 15-4; 
2 – Am – 15-6; 3 – A–15-3-а; 4 – Am–15-7; 5 – A–15-5; 6 – A–15-4; 7 – A–15-3-b 

 

 

 
 

nax. 4. halofiluri sokoebis Stamebi: (sakvebi are ― gauze I;  

kultivirebis xangrZlivoba – 14 dRe/Rame): 1 – Aсt–15-1, 2 – Aсt–15-3 
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daskvna 

amrigad, halofiluri mikroorganizmebi mlaSob wylebsa da niadagSi farTo-

daa gavrcelebuli; gvxdeba iseTi ojaxebi, rogoricaa Halobacteriaceae, Methanosarcina-
ceae, Halomonadaceae, Paenibacillus da Bacillus. marilis koncentracia garemoSi areguli-

rebs halofilebis Tvisebriv da raodenobriv Sedgenilobas. halofilebis garkve-

uli jgufi fiziologiurad aqtiuri nivTierebebis aqtiuri producentebia. saqar-

Tvelos mlaSobi niadagebi ZiriTadad warmodgenilia halofiluri mikromicete-
biT. kumisis tbis mimdebare niadagebSi gvxdeba halofiluri sokoebi da amonifika-
torebi, Tumca mcire raodenobiT. 
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Resume: There were analysed the works of Georgian and foreign researchers about the diversity, 

taxonomy, specifics of the proliferation, variability in anthropogenic conditions of halophilic microorga-
nisms. There is considered the prospect of using halophilic microorganisms in practice.  
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Резюме. Анализируются работы грузинских и иностранных исследователей о многообразии га-

лофильных микроорганизмов, таксономии, особенностях распространения, изменчивости в антропо-
генных условиях. Обсуждается перспектива применения галофильных микроорганизмов на практике. 
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