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ETemis aqtualoba. Borganul sasuqebs didi mniSvneloba aqvs 

miwaTmoqmedebaSi. dRevandeli ekonomikuri mdgomareobidan 

gamomdinare, roca  mineraluri sasuqebis (fosforiani da 

kaliumiani) Semotana qveyanaSi Semcirebulia da fermersac ar 

aqvs unari Tavisi xarjebiT SeiZinos mineraluri sasuqebi, 

organuli sasuqis roli niadagis nayofierebis amaRlebisa da 

mosavlianobis gadidebaSi Zalze didia. 

 Temis aqtualobas ganapirobebs is faqtori, rom biogazis 

danadgarSi gadamuSavebuli nakelis efeqtianobaze masalebi 

Zalze mwiria. gadamuSavebuli nakelis gamoyeneba garkveul 

gavlenas axdens garemoze, misi mecnieruli Seswavla erT-erTi 

mniSvnelovani sakiTxia agroekologiisa, rac aqamde naklebad 

iyo Seswavlili.  

Temis mizani iyo dagvedgina gadamuSavebuli nakelis 

efeqtianoba subtropikul  ewer niadagebze, gangvesazRvra misi 

Setanis dozebi da gavlena zogierTi mcenaris mosavlianobis 

gazrdaze. aseve gangvesazRvra biogazis danadgarisa da masSi 

gadamuSavebuli nakelis ekonomikuri efeqtianoba. gadamuS-

avebuli nakelis gavlena mdinareebze, sasmel wylebze. 

Temis obieqts warmoadgenda subtropikuli eweri niadagebi 

(dasavleT saqarTvelo. Cxorowyus, walenjixis, xobis 

raionebi).  am niadagebze 2003_2005 wlebSi ganxorcielda 

cdebi. sacdeli kulturebi iyo simindi, vazi, bostneuli.  

mecnieruli siaxle:  Seswavlil iqna biogazis danadgarSi 

gadamuSavebuli nakelis efeqtianoba, dadgenil iqna 

gadamuSavebuli nakelis gavlena niadagze, mdinareebsa da 

sasmel wylebze. azotis, fosforisa da kaliumis Semcvelobis 

dinamika niadagebSi, mdinareebSi da sasmel wylebSi, zogierT 

sasoflo-sameurneo kulturaSi.  
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samuSaos praqtikuli mniSvneloba. mindvris cdebis 

safuZvelze dasavleT saqarTvelos fermerebs miecaT 

rekomendacia gadamuSavebuli nakelis gamosayeneblad. aseve 

miecaT rekomendacia biogazis danadgarebisa da 

gaumjobesebuli konstruqciis nakelsacavebis asaSeneblad. 

samuSaos aprobacia: disertaciis masalebi ganxilulia 

saqarTvelos saxelmwifo agraruli universitetis 

agroekologiis fakultetis samexniero sabWos sxdomebze, 

aseve dasavleT saqarTveloSi, xobis raionSi 2003, 2004 wlebSi 

gamarTul konferenciebze. 2005 wels Cxorowyus, xobis da 

walenjixis raionebSi gamarTul konferenciebze. 

samuSaos struqtura da mocululoba:  disertacia 

warmodgenilia 151 gverdze, Sedgeba Sesavlisa, VII Tavis, 

daskvnebis da warmoebisaTvis micemuli praqtikuli 

rekomendaciebisagan. literaturuli sia moicavs 160   

dasaxelebis wyaros. 
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I. literaturuli mimoxilva 

 

I.1 nakelis roli mosavlianobis gadidebisa da garemos 

dabinZurebaze 

 

  sasoflo-sameurneo kulturaTa mosavlianobis 

gadidebaSi didia nakelis mniSvneloba. organuli sasuqebi da 

kerZod, nakeli mniSvnelobas ar dakargavs maSinac, rodesac 

soflis meurneoba mTlianad iqneba uzrunvelyofili 

mineraluri sasuqebiT, aRniSnavda gamoCenili agroqimikosi 

d.prianiSnikovi.  

cnobilia, rom mineraluri sasuqebis gamoyenebamde, 

ganoyierebis ZiriTadi komponenti nakeli iyo. iq sadac 

nakelis raodenoba ar iyo sakmarisi, mosavali miiReboda 

mxolod niadagis nayofierebis xarjze, rac niadagis 

gamofitvas iwvevda.  

adamianma niadagis gamanayofierebeli saSualebis 

gamoyenebas mihyo xeli mas Semdeg, rac daiwyo mudmivad erT 

adgilze cxovreba da swor miwaTmoqmedebaze gadasvla. 

antikuri drois mwerlebi niadagis gamanayofierebl 

saSualebad nakels asaxeleben. mag. qsenofonte iZleoda 

rCevas, raTa gaedidebiaT nakelis raodenoba mcenareuli 

anarCenebis mimatebiT. elinees kanoniT nakelis momparavi 

mkacrad isjeboda. nakelis warmoebisa  da gamoyenebis 

meTodebi gaaCndaT Zvel romaelebsac.  

mineraluri sasuqebis warmoebasa da moxmarebaze 

gadasvlis Semdeg mosaxleobam nakelis gamoyenebisadmi 

yuradReba Seanela. es sruliad ar aris marTebuli, radgan 

arc erT mineralur sasuqs ar SeuZlia Secvalos nakeli. 
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Cvens qveyanaSi organuli sasuqebis didi rezervebi 

arsebobs. saqarTveloSi yovelwliurad SeiZleba dagrovdes 

milion tonamde nakeli, saidanac sufTa sakveb elementebze 

gadaangariSebiT miiReba 6 aTasi tona azoti, 2.5 aTasi tona 

P2O5. Tu aRniSnul sakveb elementebs gadaviyvanT mineralur 

sasuqebze, miviRebT: gogirdmJava amoniums _ 30 aTas tonas, 

superfosfats _ 10 aTas tonas da 40 procentian kaliumis 

marils _ 15 aTas tonas.  (“agronomiuli qimia”; sariSvili i., 

nakaiZe i.,) 

nakelTan erTad niadagSi moxvedrili sakvebi 

elementebis garkveuli nawili gamoyenebul mineralur 

sasuqebSi Semavali sakvebi elementebia. aqedan gamomdinare 

nakeli am mxriv erTgvari arapirdapiri saSualebaa mineraluri 

sasuqebis qmedebis koeficientis gasadideblad.  

saqarTvelos soflis meurneobis moTxovnileba 

organul sasuqebze 17-18 mln. t-s Seadgens, respublikaSi ki 

yovelwliurad mxolod 2_ 2.5 mlnt nakeli grovdeba. aqedan 

Cans, rom organul sasuqze respublikis soflis meurneobis 

moTxovnileba 15-16%-iT Zlivs kmayofildeba.  

aRsaniSnavia is faqtic, rom  samwuxarod, am mcire 

raodenobis nakelsac ver viyenebT racionalurad. umravles 

meurneobaSi sanakeleebi dRemde mouwyobelia. nakeli iyreba 

Ria cis qveS da irecxeba wvimis wyliT. nakelis Senaxvis 

pirobebis dacvis drosac ki gardauvalia azotis nawilobrivi 

dakargva, xolo Senaxvis wesebis darRvevisas ki misi xarisxi 

uaresdeba, nakelis efeqtianoba mcirdeba da rac mTavaria 

izrdeba garemos gaWuWyianeba.  

 dRevandel pirobebSi, mecxoveleobis meurneobebis 

SeqmnasTan dakavSirebiT, saWiroa nakelis Senaxvisa da 
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gamoyenebis xerxebis Secvla. qvemoT, SedarebiT dawvrilebiT 

ganvixilavT nakelsacavebis sxvadasxva  konstruqciebs da maT 

Taviseburebebs.  

 mineraluri sasuqebis udidesi mniSvnelobis gamo, maTi 

warmoeba mTel msoflioSi swrafi tempiT izrdeba. msoflioSi 

mineraluri sasuqebis piki (146 mln tona) 1989 welze modis. 

Semdgom wlebSi sasuqebis raodenoba mcirdeba, risi mizezic 

sabWoTa kavSiris daSla iyo. sabWoTa kavSiris daSlisa da 

umZimesi ekonomikuri krizisis Sedegad sasuqebis warmoeba 27 

mln tonidan  1995 wels 4 mln tonamde daeca (`sasicocxlo 

niSnebi~, lester brauni, 1997. inglisuridan Targmna valeri 

meliqiZem). 

saqarTveloSi mineraluri sasuqebis gamoyeneba 

gardamaval periodSi mkveTrad Seicvala. mineraluri 

sasuqebiT uzrunvelyofa yovelTvis mimdinareobda Semdegi 

klebadi rigiT: azotovani > fosforiani > kaliumiani. 

sasuqebiT uzrunvelyofis yvelaze maRali maCvenebeli 

aRiniSna 1986 wels. im wels samegrelom miiRo 190 kg azotiani 

sasuqi (1 ha sakveb nivTierebaze gadaangariSebiT); guriam _ 167, 

aWaram _ 129, imereTma _ 107. xolo yvelaze naklebi  svaneTma- 6 

kg. 
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                                        cxrili # 1.1.1. 

mineraluri sasuqebis gamoyeneba 

1986, 1988, 1990 da 2000 wlebSi 

 

Setanilia mineraluri sasuqebi 1 ha-ze sakveb nivTierebaze 

gadaangariSebiT kg-Si 

azotovani fosforiani kaliumiani 

 

regioni 

1986 1988 1990 2000 1986 1988 1990 2000 1986 1988 1990 2000 

afxazeTi 85 98 70 _ 52 30 25 _ 28 19 21 _ 

aWara 129 120 60 30 41 33 22 10 32 23 22 6 

samegrelo 190 185 85 35 63 75 32 4 25 30 9 1 

imereTi 107 98 82 29 82 46 15 3 21 21 7 1 

guria 167 131 73 20 46 45 17 6 22 27 10 4 

raWa-

leCxumi 

41 26 16 3 4 3 3 _ 4 2 1 _ 

svaneTi 6 9 7 4 4 7 6 _ 2 3 2 _ 

mesxeT-

javaxeTi 

66 54 37 15 25 24 14 5 21 12 11 7 

samxreT 

oseTi 

43 41 20 _ 26 19 11 _ 7 5 7 _ 

mcxeTa 

mTianeTi 

72 54 26 8 49 34 8 4 26 8 7 1 

qarTli 72 62 44 18 43 44 21 11 16 18 13 8 

kaxeTi 64 65 45 18 64 67 20 10 28 28 12 5 

sul  1042 943 565 180 499 427 194 53 232 196 143 33 

 

fosforiani sasuqebi – imereTma – 82 kg, kaxeTma _ 64 kg, 

samegrelom _ 63, xolo svaneTma yvelaze cota _ 4 kg. 

kaliumiani sasuqebi _ aWaram 32 kg, afxazeTma da kaxeTma – 28-

28 kg. mcxeTa-mTianeTma _ 26 kg, svaneTma _ 2, raWa-leCxumma _ 4; 

samxreT oseTma _ 7 kg.  
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1990 wels mkveTrad daeca sasuqebiT uzrunvelyofa. 2000 

wels ki aRiniSna yvelaze mZime suraTi. azotovani sasuqebis 

yvelaze didi raodenoba miiRo samegrelom _ 35 kg (5-jer 

naklebi 1988 welTan SedarebiT), yvelaze cota ki _ svaneTma – 

4 kg (4-jer naklebi 1988 welTan SedarebiT). fosforiani sasuqi 

samegrelom miiRo 4 kg (19-jer naklebi vidre 1986 wels), 

imereTma – 3kg( 12 jer naklebi), mesxeT-javaxeTma – 5 kg. raWa-

leCxumma da svaneTma saerTod ar miiRes fosforiani sasuqi. 

kidev ufro mZime suraTi iyo kaliumiani sasuqebis miRebis 

mxriv.  samegrelom da imereTma miiRes 1-1 kg, raWa-leCxumma da 

svaneTma saerTod ver miiRes kaliumiani sasuqi.  

aseTi mdgomareoba sagangaSoa da saWiroa saswrafod 

mdgomareobis gamosworeba. 

sadReisod, rogorc zemoTmoyvanili cxilidan Cans,  

mineraluri sasuqebis gamoyeneba Cvens qveyanaSi mkveTrad 

Semcirebulia, swored amitom Zalze mniSvnelovania yvela 

adgilobrivi rezervis gamoyeneba. swored aseTi mniSvnelovani 

rezervia nakeli.  

nakeli mecxoveleobis anarCenia, is ZiriTadad Seicavs 

cxovelebis eqskrementebs. zogierT meurneobaSi nakels emateba 

cxovelebis safeni, amitom arsebobs safeniani da usafeno 

nakeli.   

 wylisa da mSrali nivTierebebis Semcveloba nakelSi 

aseTia (pereturini) 
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                               cxrili # 1.1.2. 

wylisa da mSrali nivTierebebis Semcveloba biomasaSi 

(nakelSi) aseTia : (pereturini) 

eqskrementis 

Semadgeneli 

nawilebi 

cxvris cxenis msxvilf. 

rqosani 

pirutyvis 

Roris 

mkvrivi masa 35 24 16 18 

wyali 65 76 84 82 

 

cxrili #1.1.3. 

 

cxovelTa mkvrivi masis qimiuri Semadgenloba procentobiT 

(Vfvxtyrjd^ @Yfdjp b rjvgjcnb@^ Vfcrdf^ 1955) 

 

 

w
ya
l
i 

o
r
g
an

u
l
i 

ni
vT

ie
b
r
eb

i 

N
 

K
2O

 

C
aO

 

P 2
O

5
msxvilfexa 

rqosani 

pirutyvi 

77.3 20.3 0.45 0.50 0.40 0.23 

 

cxrilidan Cans, rom msxvilfexa rqosani pirutyvis mier 

gamoyofili biomasa Raribia azotiTa da fosforiT. 

msxvilfexa rqosani pirutyvisa mSrali gamonayofi Seicavs 

wylis did da azotis mcire raodenobas, ris gamoc igi ufro 

nela ixrwneba, vidre cxenisa, romlis gamonayofi nakleb 

wyals da met azots Seicavs. 

msxvilfexa rqosani pirutyvis yoveli tona mSrali 

nakeli Seicavs kg-obiT: N (azoti)– 4.5, P2O5    - 2.3; K2O – 5.0; CaO – 
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4.0; 20 tona nakeli Seicavs imden sakvebs, romelsac Seicavs 3c 

amoniumis gvarjila, 2,5c martivi superfosfati, 2c 

qlorkaliumi (m.abesaZe, i.nakaiZe).  

gamokvlevis safuZvelze cnobilia, rom  (Gjgjdf F&F&^  

Dkbfybz vbythfkmys[ b jhufybxtcrb[ elj,htybb yf cjcnjzybt nz;tks[ 

vtnfkkjd d gjxdf[& Fuhj[bvbz^ #3^ 1991) mZime metalebis saSualo 

Semcveloba mineralur sasuqebSi Seadgens (mg/kg): Cd- 1, Cu – 5. Ni 

– 10, Pb -100, Zn- 150, Mn – 500, Fe – 20000. 

garemos gaWuWyianebaSi arsebiT rols mZime metalebi 

TamaSobs. mZime metalebs, perioduli sistemis 40-ze meti 

elementi miekuTvneba, romelTa atomuri masa 50-s sWarbobs 

({bvbxtcrjt pfuhzpytybt gjxd b b[ j[hfyf^ 1991)&  mZime metalebs Soris 

gansakuTrebiT saSiSia tyvia, kadmiumi, vercxliswyali, nikeli 

da sxva. mZime metalebi grovdeba zeda, humusovan fenaSi da 

Zalian nela gamoirecxeba. periodi, rodesac mZime metalebis 

Semcveloba dagrovebis fenaSi naxevrdeba, sxvadasxva 

metalisaTvis sxvadasxvaa da udris: TuTiisTvis 70-510 wels, 

kadmiumisTvis 13-110 wels, spilenZisTvis _ 310-1500 wels, 

tyviisTvis) 740-5900 wels da a.S. (F& Rf,fnf^  {& Gfylbz^ 1989)&

rogorc cnobilia, tyviiT garemos gaWuWyianebis 

ZiriTadi wyaro avtomanqanebidan gamonabolqvi gazebia. 

benzinSi Semavali tyviis 75% gamoiyofa gamonabolqv gazebTan 

erTad, efineba niadags da iwvevs am elementis Warbi 

raodenobiT dagrovebas niadagis zeda fenaSi. 

kadmiumi atmosferoSi xvdeba qimiuri qarxnebisa da 

samRebro sawarmoebis narCenebTan erTad, aseve zogierTi 

sawvavis gamoyenebisas. niadagidan kadmiumi swrafad gadadis 

mcenareSi.  mcenaridan ki advilad xdeba misi gadasvla 

msxvilfexa rqosan pirutyvSi. roca sakvebSi kadmiumis 
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Semcveloba miaRwevs 160mg/kg-mde, ukve xdeba misi uaryofiTi 

efeqtis gamovlineba msxvilfexa rqosan pirutyvSi. 300 mg/kg 

kadmiumis Semcveloba amcirebs Zroxis wveladobas. kadmiumis 

siWarbe iwvevs Tirkmelebis mZime daavadebebs, Zvlovani 

qsovilis rRvevas. gamokvlevebiT dadgenilia, rom kadmiumiT 

gamowveul paTologias nawilobriv amcirebs organizmSi 

TuTiis, kobaltis, selenis da gogirdis arseboba. adamianisa 

da cxovelis janmrTelobaze aseve uaryofiTad moqmedebs sxva 

mZime metalebic, rogoricaa dariSxani, ftori da sxva.  

sayovelTaod cnobilia, rom nakeli sruli sasuqia, igi 

Seicavs mcenarisaTvis saWiro yvela mikro da makro elements, 

aseve uamrav sasargeblo mikroorganizmebs. nakelis 

efeqtianobas gansazRvravs masSi sakvebi elementebis 

Semcveloba, rac didadaa damokidebuli pirutyvis saxeobaze, 

sakvebze, Senaxvis pirobebze da sxva. erT-erTi Zalze 

mniSvnelovani faqtori nakelis efeqtianobis Semcirebisa aris 

misi gamoSroba. u.endriusi (1959) aRniSnavs, rom nakelis sruli 

gamoSrobisas ikargeba masSi Semavali amoniakuri azotis 93%. 

nakelis sxvadasxvanairi efeqtianoba xSirad swored imiT 

aris gamowveuli, rom nakveTSi gatanili nakelis Caxvna 

Wianurdeba, rac nakelis gamoSrobis da amis Sedegad azotis 

didi raodenobiT dakargvis mizezia. 

nakelis Setanis vadebs didi gavlena aqvs organuli 

nivTierebebis da amoniakuri azotis dakargvaze, razec kargad 

miuTiTebs SvedeTSi Catarebuli gamokvlevebi (D& Vb[fbkbyf^ 1983)&
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cxrili 1.1.4.  

 

nakelis Senaxvis vadebis gavlena mis Semadgenlobaze 

(D& Vb[fbkbyf^ 1983)&

nakelSi organuli nivTierebebis da ZiriTadi sakvebi 

elementebis Semcveloba %-iT 

maCveneblebi 

axali nakeli 2 Tvis 

Senaxvis 

Semdeg 

4 Tvis 

Senaxvis 

Semdeg 

5-8 Tvis 

Senaxvis 

Semdeg 

wyali 77.0 75.7 74.0 68.0 

organuli 

nivTiereba 

24.5 19.5 18.0 17.5 

saerTo 

azoti 

0.52 0.60 0.60 0.73 

amoniakuri 

azoti 

0.15 0.12 0.10 0.05 

P2O5 0.31 0.38 0.43 0.48 

K2O 0.60 0.64 0.72 0.84 

 

cxovelis eqskrementi da safenis narevi nakelis saxiT 

Senaxvisas ganicdis gardaqmnas, masSi intensiuri mikrobio-

logiuri procesebis mimdinareobis Sedegad. am procesebis 

mimdinareobis intensivobis da xasiaTis Sesabamisad sxvadasxva 

raodenobiT ikargeba nakelSi Semavali mcenarisaTvis saWiro 

sakvebi elementebi. amdenad mniSvnelovania codna imisa,  Tu 

rogor warimarTeba nakelSi gaxrwnis procesebi misi 

Senaxvisas. 

cxovelis organizmidan gamoyofisTanave SardSi uamravi 

mikroorganizmi grovdeba. urobaqteriebis moqmedebiT da maTi 

fermentebis ureazas gavleniT Sardovana SeierTebs or 
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molekula wyals da warmoiSveba naxSirmJava amoniumi. reaqcia 

ase SeiZleba gamovxatoT: 

CO(NH2)2 + 2 H2O →( NH4)2CO3

procesi mimdinareobs, rogorc aerobul ise anaerobul 

pirobebSi. daSlas ganicdis aseve Sardis mJava da gipuris 

mJava. gipuris mJavis daSlis Sedegad jer warmoiqmneba 

benzoinis mJava da Semdeg amoniZmris mJava. Sardis mJava 

iSleba da miiReba jer benzoini, xolo Semdeg - naxSirmJava 

amoniumi. 

eqskrementi jer kidev cxovelis organizmSi ganicdis 

gaxrwnas im mikroorganizmebis meSveobiT, romlebic 

nawlavebSi imyofebian, magram ufro intensiuri daSla 

organizmidan gamoyofis Semdeg mimdinareobs. aseve inten-

siurad mimdinareobs safenis gaxrwnis procesi 

mikroorganizmebis meSveobiT. magari eqskrementi da safenSi 

Semavali uazoto nivTierebebi _ naxSirwylebi aerobul 

pirobebSi iSlebian naxSirorJangisa da wylis gamoyofiT. mag. 

aerobul pirobebSi ujredanas anu celulozas daSla Semdegi 

saxiT SeiZleba warmovidginoT : 

C6 H10 O5 +  6 O2 + H2O → 6 CO2 + 6 H2O 

igive celuloza anaerobul pirobebSi iSleba 

naxSirorJangad da meTanad: 

C6 H10 O5 + H2O →3 CH4 + 3 C O 2

eqskrementis azotovani nivTierebebi cilebisa da misi 

daSlis produqtebis saxiT naxSirwylebTan erTad 

warmoadgenen substrats mikroorganizmebis ganviTarebisaTvis. 

magar eqskrementSi da safenSi Semavali cilebis daSlis 

Sedegad miRebuli aminomJavebi ganicdian Semdgom gardaqmnas 
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da warmoiSveba amoniaki da oqsimJavebi. es reaqcia ase 

SeiZleba gamovxatoT: 

NH2 CH2 COOH +  H2O → CH2 OH COOH+ NH3

ramdenadac metia nakelSi iolad Sladi naxSirwylebi da 

azotis Semcveli nivTierebebi, imdenad intensiurad 

mimdinareobs gaxrwnis procesi. es ki gavlenas axdens nakelis 

temperaturaze. rac ufro intensiurad mimdinareobs gaxrwnis 

procesi, miT ufro cxeldeba nakeli. radgan cxenisa da 

cxvris nakeli SedarebiT mcire raodenobiT Seicavs wyals, 

xolo adviladxsnad naxSirwylebs meti raodenobiT, amitom 

misi gaxrwna ufro swrafad mimdinareobs, vidre msxvilfexa 

rqosani pirutyvis nakeli. 

nakelis datkepvnis SemTxvevaSi anaerobuli pirobebis 

gamo neldeba masSi organuli nivTierebis gaxrwnis procesi 

da temperatura ar iwevs. 

nakelis Senaxvis dros mimdinareobs amoniakuri azotis 

dakargva. nakelis gaxrwnis Sedegad warmoqmnili naxSirmJava 

amoniumi ar warmoadgens myar SenaerTs, is iolad iSleba da 

warmoSobs amoniaks, wyals da naxSirorJangs: 

(NH4)2 CO3    → 2 NH3 + CO2 +H2O 

naxSirmJava amoniumis daSliT warmoqmnili amoniaki 

advilad qroldeba da ikargeba. azotis es danakargi metad 

sagrZnobia maSin, Tu nakeli arawesierad inaxeba. rac maRalia 

temperatura miT metia azotis danakargi, amitom datkepnili 

saxiT Senaxul  nakelSi danakargi naklebia faSarad 

SenaxulTan SedarebiT. 

agroteqnikur RonisZiebaTa ganxorcielebam gamoiwvia 

sakvebi elementebiT niadagis swrafi gaRaribeba. amasTan marto 

sasuqebi ver uzrunvelyofen niadagis nayofierebis  srulad 
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aRdgenas. swored amitom udidesi mniSvneloba eniWeba 

organuli sasuqebis gamoyenebas. sayovelTaod cnobilia, rom 

arsebobs garkveuli kavSiri humusis Semcvelobasa da niadagis 

sawarmoo Tvisebebs Soris. niadagis aTvisebis Semdeg mudmivad 

mimdinareobs humusis daSla da aseve misi xelaxali warmoqmna. 

Tu romeli procesi sWarbobs calkeul konkretul 

SemTxvevaSi, damokidebulia miwaTmoqmedebis kulturaze, 

romlis Semadgeneli nawili, sasuqebia, gansakuTrebiT ki 

organuli sasuqebi (D& tujhjd^ 1978^ 1981*  U& Hfqxtyrj^  Y&Ukeoer^ 1981* <& 

Ljcgt[jd^ <& Rbh.iby^  F&<hfnjhcrfz^ 1981* C&>hrby^ C&Dbyjuhfljdf^ 

K&Ajvtyrj^ 1981)

aRsaniSnavia, rom Setanili nakelis 2/3 _ ¾ mTlianad 

mineralizdeba da azotiTa da nacris elementebiT amaragebs 

mcenareebs. amasTan nakelis sistematuri gamoyenebiT izrdeba 

humusis Semcveloba, rac zogierT SemTxvevebSi Setanili 

nakelis 1/3 -ia. 

amerikis SeerTebul StatebSi Catarebuli gamokvlevebis 

Sedegad dadginda, rom nakelSi Semavali sakvebi elementebis 

gamorecxva bevradaa damokidebuli gasanoyierebeli kulturis 

biologiur Taviseburebaze.  

inglisSi, saZovrebze Setanili nakelis gavlena gruntis 

wylebSi nitratebis dagrovebaze, pirdapir kavSirSi aRmoCnda 

Setanili nakelis raodenobasTan. magaliTad nakelis Setanis 

pirvelsave Tves (dekemberi) drenaJul wylebSi nitratebis 

Semcveloba gaunoyierebel variantze 7 mg/l-s udrida, 150 t 

nakelis SetaniT _ 17 mg/l-s, 500 t-is _ 61 mg/l-s, anu 8.7-jer 

iyo momatebuli gaunoyierebel variantTan SedarebiT. 

mkacri kontrolia dawesebuli germaniaSi Txieri nakelis 

Setanaze. wesebis darRvevadaa miCneuli misi sammagi normiT 
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Setana. erTmag normadaa miCneuli nakelis is raodenoba, 

romelSic azotis Semcveloba 80kg-s udris, xolo fosforisa 

_ 70kg-s.  

amerikis SeerTebul StatebSi rekomendirebulia nakelis 

iseTi raodenobiT Setana, rom niadagSi 112 kg/ha azoti 

moxvdes.  

yofili sakavSiro samecniero kvleviT institutSi 

Catarebuli mravalricxovani gamokvleviT dadgenilia nakelis 

sxvadasxva normis gavlena mosavlianobis matebaze da 

produqciis xarisxze. erT-erT cdaSi gamoyenebuli nakeli 

iseTi normiT iyo Setanili, rom masTan erTad niadagSi moxvda 

160, 320, 480, 640 da 800 kg/ha azoti. simindis mwvane masis 

mosavali gadidda pirveli ori normis gamoyenebiT. danarCenma 

normebma arsebiTi mateba ar gamoiwvia da amasTanave 

mniSvnelovnad gauaresda produqciis xarisxi. simindSi didi 

raodenobiT dagrovda nitratuli azoti.  

n.aladaSvilis (o. zardaliSvilis xelmZRvanelobiT) mier 

iqna Seswavlili azotis dakargva niadagSi Setanili 

nakelidan. cdebi tardeboda rux-yavisfer niadagze. cdebSi 

gamoyenebuli nakelis raodenoba procentulad aseTi iyo : N – 

0.43; P2O5   - 0.21;  K2O- 0.48. nakeli gamoyenebuli iyo mebostneobis 

TeslbrunvaSi, heqtarze Seitaneboda 40t/ha-ze. nakelis 

Setanidan pirvel wels gamoirecxa mcire azoti _ 3.2 kg. anu 

nakelTan erTad Setanili azotis 1.9%. meore wels azotis 

dakargvam sagrZnoblad moimata _ 27.7 kg/ha miaRwia, rac 

nakelSi arsebuli azotis 16.1 %-ia. mesame wels nakelidan 

azotis gamorecxva kvlav umniSvnelo iyo. aqedan gamomdinare 

sam weliwadSi erTxel niadagSi Setanili naxevrad gadamwvari 
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nakelidan (40t/ha) azotis CarecxviT 34 kg daikarga, anu 

nakelSi arsebuli saerTo azotis _ 19.8%. 

garda imisa, rom nakelis zedmeti raodenobiT Setanam 

SeiZleba gamoiwvios rogorc azotis raodenobis gadideba 

mosavalSi da niadagis gabinZureba, aseve iwvevs gruntis 

wylebisa da atmosferos dabinZurebas. aseve aRsaniSnavia 

mdinareebis dabinZureba sanakeledan monarecxi wylebiT. 

gaumarTavi nakelsacavidan xdeba nakelis wvimis wyliT 

morecxva. gruntis wylebSi Cadineba, romelic Semdgom 

mdinareebSi Cadis da mis dabinZurebas iwvevs.  

cnobilia, rom Txevadi nakeli didi raodenobiT 

sxvadasxva daavadebis gamomwvev mikroorganizmebs Seicavs. 

aseTi nakelis anaerobuli gaxrwnis pirobebSi mavne gazebi 

warmoiqmneba (gogirdwyalbadi, amiaki da sxva). amitom Txevadi 

nakelis Senaxvisa da gamoyenebis wesebis  darRveva realur 

safrTxes qmnis sxvadasxva daavadebebis gavrcelebisaTvis da 

garemos gaWuWyianebisaTvis.  

mniSvnelovania adamianis sawarmoo saqmianobiT 

gamowveuli  zegavlena garemoze. am saqmianobaSi organuli da 

mineraluri sasuqebis gamoyenebac Sedis.  

cocxal organizmebze gansakuTrebiT cudad moqmedeben 

gogirdis orJangi, ftorisa da qloris naerTebi. gogirdis 

orJangi iwvevs damwvrobas, kanisa da sasunTqi organoebis 

anTebas, ftoris naerTebi ki iwvevs cvlilebebs ConCxsa da 

kbilebze. qloris naerTebi – mcenaris, cxovelisa da adamianis 

kanis damwvrobas.  

dasaxelebuli sami naerTis mdgradoba sxvadasxva 

mcenares gansxvavebuli aqvs. es Zalian mniSvnelovani faqtoria 

da gvexmareba kulturaTa swori asortimentis SerCevaSi, 
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gansakuTrebiT im adgilebSi sadac mosalodnelia 

dasaxelebul elementTa  naerTebis didi raodenobiT 

dagroveba. cxrilSi mocemulia sxvadasxva sasoflo-sameurneo 

mcenaris mosalodneli dazianebis xarisxis maCveneblebi 

gogirdis, ftorisa da qloris naerTebiT. 

cxrili #1.1.5. 

mcenareTa dazianebis mosalodneli xarisxi SO2, HF da HCL-iT 

qronikuli zemoqmedebisas (o.zardaliSvili, T.uruSaZe) 

mcenaris saxeoba SO2 HF HCL 

marcvlovnebi * ** *** 

kartofili * * ** 

mzesumzira * ***** ** 

kombosto * ***** * 

pamidori, badrijani * * * 

xaxvi * ***** ** 

Teslovani xili **** **** ***** 

kurkovani xili ** ***** *** 

kakali **** **** **** 

vazi *** ***** ***** 

saTib-saZovrebi 

marcvlovnebis siWarbiT 

** ***** *** 

saTib-saZovrebi parkosnebis 

siWarbiT 

*** ***** *** 

naZvi, fiWvi ***** ***** ***** 

 

SeniSvna _ *- Zlier susti, **- susti, *** _ saSualo, ****- Zlieri;          

            ***** - Zalze Zlieri  

 

nakelis usistemo gamoyenebiT gamowveuli uaryofiTi 

Sedegebis Tavidan asacileblad aucilebelia mTeli rigi 

RonisZiebebis ganxorcieleba. upirvelesi amocanaa 

mecxoveleobis da mefrinveleobis fermebis mSeneblobisas 
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sanitaruli zonis  gaTvaliswineba. kerZo fermerul 

meurneobebSi ki gamarTuli nakelsacavebis mowyoba.  

Cveulebriv, cnobilia ori tipis nakelsacavi. a) niadagis 

zedapirze da b) niadagSi CaRrmavebuli. 

 

 

 sqema 1.1.1. Cveulebrivi nakelsacavi 

 

a) niadagis zedapirze ganlagebuli nakelsacavi 

warmoadgens brtyel zedapirs, rac gaumarTlebelia mcire 

suladobis (8-10 suli) msxvilfexa rqosani pirutyvis 

fermisaTvis, radgan brtyelzedapirian sanakeles pirobebSi ar 

miiReba sakmarisi zomis Stabeli. garTulebulia 

mikroorganizmebisa da sarevela mcenaris Teslebis 

ganadgureba, amasTan daucvelia nakeli atsmoferuli 

naleqebisgan. 

b) niadagSi CaRmavebuli nakelsacavis aSeneba da 

eqspluatacia am mxriv ufro efeqturia, magram dasavleT 

saqarTveloSi aseTi nakelsacavebis mSenebloba miuRebelia 

miwisqveSa wylebis niadagis zedapirTan siaxlovis gamo. 
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sqema 1.1.2. gaumjobesebuli konstruqciis nakelsacavi 

 

nakelis Segrovebis, gadamuSavebis da SenaxvisaTvis 

gamoyenebuli iqna specialuri nagebobebi _ gaumjobesebuli 

konstruqciis nakelsacavebi, romelic warmoadgens martivi 

tipis nagebobas, romelic gayofilia or seqciad, sadac rig-

rigobiT xdeba nakelis da wunwuxis garemosgan izolirebulad 

Segroveba, myari da Txevadi fraqciebis gayofa, maTi cal-

calke Senaxva da gauuvnebelyofa. nakelsacavis iataki da 

kedlebi mobetonebulia, raTa ar moxdes wunwuxis gaJonva da 

Sesabamisad niadagis da gruntis wylebis dabinZureba. 

gaumjobesebuli konstruqciis nakelsacavis mowyobis 

SemTxvevaSi minimumamdea Semcirebuli garemos dabinZureba 

sanakeledan monarecxi wylebiT,  niadagebisa da mdinareebis 

dabinZureba da aseve esTetikuri TvalsazrisiTac 

gamarTlebulia.  

 Segrovebuli da gauuvnebelyofili nakeli gamoiyeneba 

sasuqad Cveulebrivi saxiT, xolo wunwuxi 1/30 wyalSi 

ganzavebiT. nakelsacavi isea gadaxuruli rom advilad xdeba 

 



 23

 

Segrovili nakelis aeracia da aseve dacva atmosferuli 

naleqebisagan. 

gaumjobesebuli konstruqciis nakelsacavebi mowyoba 

amcirebs nakelidan sakvebis gamorecxvas da aqrolebas. 

Sesabamisad naklebad anagvianebs garemos.  
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1.2. biogazis danadgaris gavrcelebis masStabebi msoflioSi 
 
 

biogazis danadgaris gavrcelebis mxriv wamyvani 

adgili CineTs ukavia. 70-ian wlebidan yovel wels milionamde 

biogazis danadgari Sendeboda. 1987 wels 10 mln iyo. axla 50 

mln-ia da energiaze moTxovnilebis 30%-s qveyana biogaziT 

avsebs. Cinuri danadgari warmoadgens ojaxis ZaliT aSenebul 

miwisqveSa nagebobas, sadac ZiriTadi kamera da gazsacavi  erT 

konstruqciaSia gaerTianebuli. ar aqvs gaTbobis da arevis 

kvanZi, procesi stiqiurad mimdinareobs. danadgarSi saqonlis 

nakeli, mcenareuli narCenebi, fekaluri masa, sayofacxovrebo 

wylebi itvirTeba. dayovnebis dro 50 an meti dRea. gazis 

gamosavali 0.2-0.5 m3. biogazis danadgaris farTo gamoyeneba 

ganapiroba Semdegma: 

a) saqonlis suladoba gaizarda ekonomikuri reformis 

safuZvelze; 

b) raionebSi aSenda mravali cementis mcire qarxana; 

g) mTavrobam SeimuSava biogazis nacionaluri programa, 

romliTac  

 intensiurad amzadeben teqnikur personals, romlebic 

TavianT soflebSi biogazis danadgaris mSeneblebs 

instruqtaJs utareben.  

 teqnikuri siaxleebis  damuSaveba samecniero 

institutebs daekisra 

 regionebSi Camoayalibes biogazis ofisebi, saidanac 

dabal fasebSi gaicema samSeneblo masalebi, ZiriTadad 

cementi 

 bankebi gascemen SeRavaTian kreditebs, 6 wlis vadiT 

wliuri 0,18% sargebliT. 
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meore adgilzea indoeTi. biogazis programa aq ukve 30-

ian wlebSi miiRes. 1961 wels Seqmnes wvrili fermebis 

danadgari `gobari~. 1979 w indoeTSi 75 aTasi biogazis 

danadgari iyo. aseTi tipis danadgari gamoimuSavebs 1.7-10 

m3/dRe gazs. 80-ian wlebSi miiRes axali programa. 1987 wlis 

monacemebiT ukve indoeTSi 1 mln danadgari iyo aSenebuli. 

dRevandeli monacemebiT ki ukve 5 mln-ia da dReSi 12-18 mln m3 

biogazi iwarmoeba. biogazis danadgarebis mSeneblobiT 

soflis energo momarageba da niadagis xarisxi gaumjobesda, 

Semcirda tyis kafva. narCenebi sasuqad, Rorebis, Tevzebis 

sakvebad da sokos warmoebaSi gamoiyeneba. biomasasis 

gasawurad separaciis efeqtiT sxvadasxva presebs, vibratorebs 

iyeneben. danadgars Termostatirebas ukeTeben da mzis 

koleqtorTan amuSaveben. 

nepalSi 1987 wels 40 saerTo da 2 120 kerZo biogazis 

danadgari muSaobda. narCenebs sasuqis garda Rorebis, ixvebis 

da Tevzebis sakvebad iyeneben. moqmedebs biogazis kompania. 

tailandis mTavrobam navTobis importis Sesamcireblad 

biogazis warmoebis ganviTareba daiwyo. 

1955-78 wlebSi taivanis meRoreobis fermebSi 7 500 

biogazis danadgari muSaobda. 

koreaSi maTi mSenebloba 1969 wels daiwyo. amJamad 50 

aTasi danadgaria aSenebuli. filipinebSi, maniladan 40 km-Si, 

maia-farmesaSi, 15 aTasi Roris biogazis danadgaris kompleqsia 

aSenebuli. is xorcis da konservis qarxanas emsaxureba. 

biogazze muSaoben tumboebi da generatorebi. laboratoriaSi 

`dost-asean~ spirtis qarxnis wylis gamwmendi danadgari 

Seqmnes. biomasas aguris namtvrevebiT da xreSiT afiqsireben. 

maTi mavne nivTierebaTa koncentracia 90%-iT Seamcires da 0.11 
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g/litramde daiyvanes. xilis narCenebs 2 dRiani fermentaciiT 

biogazad gadaamuSaveben. 

iaponiis biodanadadgarebSi CatvirTva da areva 

tumboebiT xdeba. amuSavebulia nakelis da Tivis narevze 

momuSave danadgari 5 700 m3/dRe gazis warmadobiT. myari 

miiReba sasuqi, xolo TxevadiT _ sakvebi masa. 

gvatemalaSi Seqmnilma bioteqnologiis kvlevis centrma, 

1953 w,  10 m3/dRe biogazis warmadobis danadgari aaSena. firmam 

`abiasko~ moZravi danadgari Seqmna. mosaetnangoSi yavis 

narCenebisgan 90 m3/dRe gazis da 2 t sasuqis warmadobis 

danadgari aSenda. is amuSavebs Zravs, kompresors da el. 

sadgurs. 1978 w regionSi aamuSaves 8 000 m3 warmadobis 

biogazis qarxana.  

gvadelupaSi aSenebulia 1500 m3 tevadobis biodanadgari 

biomasis fiqsirebuli feniT. miRebuli biogazi dReSi 3 t 

navTs cvlis. 

israelSi `asociacia kibuci indastre~-s mecnierebi 

biodanadgarebs Termofilur reJimSi amuSaveben 4-6.5 m3 

biogazis miRebiT. naxSirorJangs saTburSi iyeneben, narCeniT 

Tevzebs kvebaven sakvebis 50% ekonomiiT.  aSkelonTan 1982 

wels aaSenes biogazis qarxana. dagegmilia 460c danadgaris 

mSenebloba. 

TurqeTSi 96 mln.t/w navTobis toli mcenareTa narCenia. 

biogazad maT 250-3000 mJavaSi an tuteSi 100 atm. wnevaze 

gadamuSavebis Semdeg Slian.  

avstraliaSi gavrcelebulia xilis da baRCeulis 

narCenebze momuSave biodanadgarebi. 

amerikis biogazis wliuri warmoeba 75 mln.t. pirobiT 

sawvavia. 1975 w mecxoveleobis narCenebi 240 mln.t iyo 110 
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mlrd.m3 meTanis potencialiT. esaa gazze maTi moTxovnilebis 

18%. iq gamoiyeneba liTonis an betonis reaqtorebi. maTi Sida 

kedeli antikoroziuli masaliTaa dafaruli, xolo gareTa – 

epoqsidis fisiT an poliureTanis saizolacio feniT. 

kolorados StatSi aSenebulia 50 aTasi suli saqonlis 

nakelis gadamamuSavebeli qarxana. iq 345t. Tbili wyliT 

gazavebul nakelidan 27 000 m3/dRe biogazs da 170t cilovani 

sakvebis danamats iReben. biogazs adsorbciuli meTodiT 

meTanad da naxSirorJangad Slian. meTans eleqtro denisaTvis 

iyeneben, naxSirorJangs ki Txevadi narCenebidan 

wyalmcenareebis gasazrdelad. maTgan cilebis 25% Semcveli 

sakvebi miiReba. firmam `Bio Gas of Colorado~ q. lamaraSi aaSena 

mzis energiaze momuSave biogazis qarxana. pensilvaniis 

universitetSi Seqmnes 150 suli saqonlis 100 m3 tevadobis 

danadgari. havais universitetSi SeimuSaves polieTilenis 

apkisgan damzadebuli biodanadgari. 

firmam `Termoniteks~ aaSena 110 000 suli saqonlis 

nakelze momuSave qarxana. is 43.2 000 m3/dRe meTans, proteinian 

sakvebs da organul kompostebs uSvebs. kanzasis StatSi aSenda 

73 000 m3 meTanis qarxana. samxreT karolinaSi 1.2 mln qaTmis da 

10 000 suli saqonlis narCenze muSaobs firma `diu freS egg~-s 

1000m3 tevadobis, 72 mgvt eleqtruli simZlavris biodanadgari. 

firmam `Reinolds Smith and Hilth Inc” 1985 wels Seqmna teqnologia 

“Ref Com”,  sadac nagavi xarisxdeba, qucmacdeba, kanalizaciis 

wylebSi ireva,  biogazad iSleba. naleqi iwureba da iwveba 

eleqtro denis miRebiT, wyali recikulirdeba, biogazi 

naxSirorJangisgan iwmindeba. 

biogazs sanagveebidanac Rebuloben. pirveli centri 70-

ian wlebSi gaixsna kaliforniaSi q.palo verdes peninsulaSi 
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16000 m3/dRe gazis warmadobiT. 1985 wels amerikaSi ukve 23 

aseTi centri muSaobda.  

Cikagos gazis teqnologiis institutSi zRvis 

wyalmcenareebidan 1ha-ze 123.8  aTas m3/dRe meTans iReben. 

proeqtiT `bioTermogaz-procesi~ torfi meTanad iqceva 

biologiuri da Termoqimiuri gadamuSavebiT. firma `dainotek~-

Si torfi tuteTi gadamuSavdeba Jangvis procesTan erTad da 

Semdeg danadgarSi biogazad gadaiqceva. 

kanadaSi 1987w 16-5700 m3 tevadobis bevri biodanadgari 

muSaobda. firma `Canviro Consultans~ uSvebs 20-mde variants. 

xolo S.p.s. `Baier Chemicals~  uSvebs narCenebis separatorebs 

fermebSi Roris sakvebi danamatebis misaRebad. 

germaniis braunSveigis teqnologiuri institutis mier 

damuSavebulia: 

1. spirtis qarxnisa da kartofilis saxameblis narCenTa 

biogazad daSla fiqsirebuli fenis or modulian 

biodanadgarSi. 

2. nakelidan biogazis warmoeba baqteriebis fiqsirebuli 

fenis biogazis danadgarSi. 

3. `mduRare~ fenis biogazis danadgari forovan plastmasSi 

baqteriebis fiqsaciiT. 

4. agromrewvelobis naxevrad myari narCenebis 

biomeTanizacia. 

5. mwvane mcenareebidan da silosidan biogazis warmoeba. 

6. saqonlis sasaklaoebis Txevadi da myari narCenebis 

biomeTanizacia 

iulixis bioteqnologiur institutSi absolutur 

rekords miaRwies: forovani SuSis gamoyenebiT dReSi 60 m3 

biogazi miiRes. germaniis komunaluri wylebis 90% 
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biodanadgarebSi muSavdeba. mag. miunxenSi 12.5 mln m3/wel. 

warmadobis biogazis kompleqsia. nagvis gazifikaciis 

centrebia pforcveigSi, lembergeSi, braunSveigSi da sxvagan. 

pforcveigSi 120 000 t/wel. nagavs amuSaveben 3 000 m3/dRe 

biogazis miRebiT. aaxenis teqnologiis institutSi 

sinTetikuri membranebiT biogazidan 700 m3/sT 90-98% 

koncentraciis meTans gamoyofen. sazogadoeba GTZ exmareba 

ganviTarebad qveynebs biogazis teqnologiis danergvaSi. 

inglisSi,  soflis energo moTxovnileba 1991 wels 

biogaziT dafares. 7.5 mln-ian londonSi kanalizaciis wylebis 

gadamuSavebis kompleqsi 92 mln. m3/wel. biogazs awarmoebs. 

firma `Devers  and Acocciated LTD” –m  fermebis narCenebis sistema 

`ANOX~ Seqmna. iq narCenebi abareobulad iSleba, qimiurad 

iwmindeba da katalizurad iJangeba. 

50-ian wlebSi safrangeTSi 2 000 biogazis danadgari iyo. 

navTobis krizisis dros,  70-ian wlebSi, maTi ricxvi gaizarda. 

safrangeTis mTavroba biogazis programas yovel wels 15 mln 

frankiT afinansebs. bugenvilis marcvleulis da furaJis 

teqnologiis centrSi aamuSaves mcenareTa narCenebis 

biodanadgari. agrokvlevebis nacionalur institutSi ikvleven 

myar zedapirze baqteriebis adgezias, meTanogenuri granulebis 

struqturas, aqtiurobas da sxva. 

belgiaSi tangaJis atomur sadgurSi danerges q. louenis 

universitetSi SemuSavebuli mikrowyalmcenareebidan meTanis 

miRebis orsafexuriani reaqtori. es Tbili wylidan energiis 

amoRebis saukeTeso meTodia. 

biogazis warmoeba farTodaa gaSlili samxreT evropis 

qveynebSi italia, saberZneTi, espaneTi. firma `satim~ 1943w 

qalaqis Camdinare wylebis gadamuSavebis qarxana aamuSava, 
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romlis warmadobaa _ 10 000 m3/dRe. firma `ajip-jiza~ amzadebs  

organuli narCenebis gamwmend danadgarebs. `fiatim~ 

biogazidan eleqtro energiis misaRebi sistema `totemi~ Seqmna. 

espaneTSi 200 mln t/wel. organuli narCeni iwarmoeba. 

maTi 59% soflis meurneobis narCenia. marto  asturiaSi  

12000t vaSlis narCeni grovdeba. mecnierebma SeimuSaves maTi 

biogazad gardaqmnis mezofiluri procesi. espaneTis 

mrewvelobis da energetikis saministrom daafinansa proeqti 

`fsiqofiluri anaerobuli duRilis fundamentaluri 

Seswavla (mokrobiologia, energetika, ekologia)~. 

skandinaviaSi fermebis eleqtro energiiT uzrunvel-

sayofad aSenda sacdli danadgarebis qseli. fineTSi firma 

`dn biopresing ltd~-m myari narCenebidab biogazis misaRebad 

e.w. `vabio procesi~ SeimuSava. `meTanuri duRilis~ win 

gamoiyeneba kompostireba haeris SeberviT. kargi Sedegi miiRes 

q. espoos sacdel danadgarze. q. vaasesTan miwisqveSa qarxana 

aSenda. 

Sveciis firma `Biosistem~ UuSvebs 40-600 momuSave 50 m3/dRe 

gazis warmadobis danadgars. is eleqtro energias da siTbos 

iZleva. misi fasi 16 000 dolaria. 

ungreTSi biogazs 50-iani wlebidan awarmoeben. iq 

memcenareobaSi 46 mln.t/wel. biomasa warmoiqmneba. aqedan 11.7 

mln.t SeiZleba biogazad gadamuSavdes. esaa gazze 

moTxovnilebis 20%. Tivian nakels 1 kviras haers uberaven. is 

Cqara xurdeba da aerobuli baqteriebiT kompostirdeba. Semdeg 

20% tenian nakels anaerobuli baqteriebis Casasaxleblad da 

haeris gamosadevnad danadgaris Txevad narCenebs umateben da 

danadgarSi CatvirTaven. procesi kooperativ `doJa~-Si oTx 

4000 m3 reaqtorSi danerges gazis gamosavlis 1-2 m3. 
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biogazis mravali danadgaria aSenebuli afrikis qveynebSi, 

indoneziaSi da a.S. 

yofil ssrk-s araekonimiurma sistemam bevrgan da maT 

Soris saqarTveloSic, bioteqnologiis gamoyeneba SeaCera. 

Tumca kvleviTi samuSaoebi mainc tardeboda. rigis 

mikrobiologiis institutma 1988w meurneoba `ogre~-Si ori 75m3 

tevadobis danadgari aamuSava biogazis 2.5 m3  gamosavliT. maT 

SeimuSaves 24 000 suli Roris biokompleqsi. agrofirma 

~uzvara~-Si mwvane masidan proteinis koncentatis misaRebi 

sistema gauSves. 

moskovis bioqimiis institutSi aceton-butilovani 

bardisgan biogazis da vitamin  B-12 misaRebi danadgari 

SeimuSaves. lomonosovis sax. universitetSi 30 m2 farTis 

auzSi wyalmcenare qlorelas zrdian da biogazad 

gadaamuSaveben. moskovis mefrinveleobis fabrikaSi “JRNZ<HM “  

1984w dReSi 150t qaTmis eqskrementiT 13 000 m3 biogazad 

gadamuSavebis kompleqsi aamuSaves. moskovis qarxana DYBBUFP 

biogazis 3.5 kvt-ian denis  FG{-V  generatorebs uSvebs. q. 

istras glebovis mefrinveleobis fabrikaSi aamuSaves 

kompleqsi, balonebSi biogazis dasateni kompresoriT.   
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1.3. biogazis miRebis teqnologiuri procesi  
 

biogazis danadgari 
 

saerTaSoriso xelSekrulebebiT saqarTvelos aRebuli 

aqvs Savi zRvis dabinZurebisasagan dacvis da klimatis 

globaluri cvlilebebis Semcirebis valdebulebebi. aqedan 

gamomdinare qveynis agraruli seqtoris amocanebia: sasoflo-

sameurneo cxoveluri narCenebiT, mineraluri sasuqebiT da 

pesticidebiT mdinareebis dabinZurebisagan dacva da soflad 

energiis aratradiciuli (alternatiuli) wyaroebis 

maqsimaluri gamoyeneba. 

cxoveluri narCenebiT da mineraluri sasuqebiT garemos 

dabinZurebis Semcirebis, agreTve energiis alternatiuli 

wyaroebis gamoyenebis amocanebi fermerul meurneobebSi 

kompleqsurad SeiZleba gadawydes biogazis danadgarebis 

aSenebiT. nakelis da sxva organuli narCenebis 

bioteqnologiuri meTodebiT gadamuSavebis da maTgan gazis da 

sasuqis miRebis sistemebi farTod aris gavrcelebuli 

dasavleTis qveynebSi _ Seqmnilia centralizebuli sawarmoo 

qarxnebi. 

 cxrili #1.3.1. 

organuli narCenebis maxasiaTeblebi 

# Oorganuli narCenebi erTeulis mier 
yoveldR.Ggamoyofa 

kg 

MmeTanis 
gamosavali 

Mm3/kg 

MmeTanis 
% 

 

1 

 

saqonlis nakeli 

 

16 

 

0.40 

 

65 

2 Roris nakeli 2 0.58 77 

3 cxvris nakeli 1 0.63 70 

4 qaTmis nakeli 0.08 0.62 54 

5 indauris 0.20 0.60 50 
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eqskrimenti 

     
 

6 

 

Tiva 

 

_ 

 

0.31 

 

80 

7 kartofilis foCebi _ 0.45 75 

8 simindis Reroebi _ 0.42 53 

9 mzesumziris CenCo _ 0.30 60 

10 saojaxo nagavi _ 0.60 50 

 

saqarTveloSi soflis meurneobis meqanizaciis 

institutSi g.d ananiaSvilma 1948-61 w.w. ramdenime konstruqcia 

Seqmna: 1959 w krwanisis meurneobaSi 200 s. saqonlis meTanteki 

aamuSava. tulis “Gf[jvjdj~ -s da moskovis Sugarevos 

meurneobebSi aaSena biogazis danadgarebi. 

1998-2003 w.w msoflio bankis da sxva organizaciaTa  

dafinansebiT organizaciam `bioenergia~ aaSena sxvadasxva 

tipis biogazis danadgarebi Terjolis, Cxorowyus, 

walenjixis, ozurgeTis soflebSi. 

biogazis  teqnologias gamoyenebis sami done aqvs: 

I. pirveli donis biogazis danadgarebSi biomasa biogazad 

da sasuqad gadamuSavdeba. 

II. pirveli donis damatebiT gadamuSavebuli narCenebi 

saqonlis, Tevzebis da frinvelis sakvebad gamoiyeneba: 

mag. narCenebi aireva TivaSi, kompostirdeba, masSi iTeseba 

soko. sokos da narCenebis nareviT saqoneli ikvebeba. 

narCenebSi aseve zrdian Wiayelebs Tevzebis da frinvelis 

sakvebad.  

III. biogazi meTanad da naxSirorJangad gamiyofa. meTaniT 

siTbo da deni miiReba. naxSirorJangs Txevadi narcenidan 
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proteiniT mdidar sakveb wyalmcenare spirulinas 

misaRebad iyeneben. 

saqarTveloSi gamocdilia sxvadasxva tipis da 

konstruqciis biogazis danadgarebi.  

 

metalis   biogazis danadgari – romelic idgmeba miwis 

zedapirze da metaliTaa damzadebuli; 

 

sqema 1.3.1. metalis biogazis danadgari. 

 

moZravzarxufiani _ samSeneblo masalebiT damzadebuli 

moZravzarxufiani biogazis danadgari,  romlis korpusic 

miwisqveSaa, xolo metalis gazholderi – miwis zemoT; 
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sqema 1.3.2. moZravzarxufiani biogazis danadgari  

 

mtkicegumbaTiani - samSeneblo masalebiT damzadebuli 

mtkicegumbaTiani biogazis danadgari, romelic mTlianad 

miwisqveSaa moTavsebuli. 

 sxvadasxva raionebSi aprobaciis Sedegad saqarTvelos 

garemo pirobebTan misadagebuli aRmoCnda mtkicegumbaTiani 

biogazis danadgari. aseTi tipis danadgarebi gamoicada jer 

Terjolis raionSi da Semdgom is farTod gavrcelda 

samegrelos regionis sam raionSi, Cxorowyus, walenjixisa da 

xobis raionebSi.  

 

sqema 1.3.3. mtkicegumbaTiani biogazis danadgari  
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sqema 1.3.4. biogazis danadgarebSi grovdeba da gadamuSavdeba nakeli. 

miiReba organuli sasuqi _ biomasa da alternatiuli sawvavi _ bio-gazi 

  

 

 

 

 

 

 

 

 

 

biogazis danadgari warmoadgens specialur nagebobaTa 

kompleqss, sadac xdeba nebismieri cxovelis nakelis da 

wunwuxis garemosagan izolirebulad Segroveba da 

gadamuSaveba.  danadgarSi bunebrivad mimdinareobs anaerobuli 

fermentaciis procesi, ris Sedegadac gamoiyofa biogazi 

(meTani) da azotiT gamdidrebuli biomasa (organuli sasuqi). 

 biodanadgaris korpusSi, SeTavsebuli gumbaTiT, xdeba 

nedli nakelisa da sxva organuli narCenebis CatvirTva. 
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korpusis moculoba 4-8 msvilfexa rqosani pirutyvis 

SemTxvevaSi 6 kuburi metria. misi kedlebi Sendeba aguriT an 

sxva samSeneblo blokebiT. gumbaTi - rkina –betonis 

konstruqcias warmoadgens, misi moculoba daaxloebiT 1,4 

kuburi metria. danadgaris mTliani miwisqveSa siRrme 2,5 

metria. Sida temperatura + 250C. 

gamawonasworebeli avzi -  korpusSi dagrovili gazis 

zemoqmedebiT xdeba gadamuSavebuli biomasis gadatvirTva 

biomasis sacavSi, an ukan korpusSi. xsnaris moZraobis gamo 

(zeviT da qvemoT) mis zedapirze warmoqmnili qerqi irRveva da 

aRar uSlis xels gazis gamoyofas. avzis moculoba 4 kuburi 

metria. igi SeiZleba aSendes aguriT an Camosasxmeli betoniT. 

biomasis sacavi _ anu ukve gadamuSavebuli nakelis 

sacavi, sadac grovdeba gadamuSavebuli biomasa, sasuqad misi 

Semdgomi gamoyenebisaTvis. misi siRrme 1.3 metria, xolo 

moculoba 5 kuburi metri. sacavi SeiZleba aSendes aguriT an 

samSeneblo blokebiT. 

biogazis danadgaris muSaobisaTvis aucilebeli faqtori 

aris temperatura. zamTris uaryofiTi temperatura cudad 

moqmedebs biogazis danadgaris muSaobis procesze, radgan am 

dros gazis gamoyofa sagrZnoblad mcirdeba.  am problemis 

gadasawyvetad ki aucilebeli aRmoCnda Tbosaizolacio 

samuSaoebis Catareba. ramac SemdgomSi uzrunvelyo biogazis 

danadgaris muSaoba Cveulebriv reJimSi da gazis 

gamosavlianobac SenarCnunebul iqna.  

sxva qveynebSi, magaliTad indoeTSi, temperaturis 

SenarCunebis problema araa, radgan es qveyana maRali 

temperaturiT gamoirCeva weliwadis yvela dros. da 
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Sesabamisad Tbosaizolacio samuSaoebis Catarebas ar 

saWiroebs. 

 danadgarSi gadamuSavebisas, maRali temperaturis gamo 

biomasaSi ispoba sarevela balaxebis Teslebi, aseve 

paTogenuri baqteriebi, romelic uxvadaa nedl nakelSi. 

biogazis danadgarSi gadamuSavebuli biomasa mdidaria 

bioorganuli nivTierebebiT, romelic mniSvnelovnad  zrdis 

niadagis mosavlianobas Cveulebriv nakelTan SedarebiT.  

 nakelis Segroveba da paTogenuri mikroflorisagan 

Tavisufali organuli sasuqis warmoeba  amcirebs garemos 

dabinZurebas. 

 gadamuSavebuli biomasis (organuli sasuqis) gamoyeneba 

anayofierebs niadags da zrdis kulturebis mosavlianobas. 

 biogazis (meTanis) warmoeba _ uzrunvelyofs fermerebs 

sawvavi gaziT. 

 biogazis (meTanis) gamoyeneba _ amcirebs soflispira 

tyeebis Cexvis process. 
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II. eqsperimentuli nawili 
 

gamokvlevis mizani da meTodika 
 

agroqimiis fuZemdebelma i. libixma XIX saukuneSi 

kanonis saxiT  Camoayaliba niadagis nayofierebis SenarCunebis 

da amaRlebis erT-erTi aucilebeli piroba. es aris niadagSi 

sakveb nivTierebaTa dabrunebis kanoni.  

damtkicebulia sasuqebis gadamwyveti roli sasoflo-

sameurneo kulturaTa mosavlianobis gadidebaSi, amitomac 

msoflioSi mineraluri sasuqebis warmoeba swrfi tempiT 

izrdeba, razedac Cven zemoT visaubreT. 

dRevandel pirobebSi, roca mineraluri sasuqebis 

gamoyeneba Cvens qveyanaSi ukuduresad Semcirebulia, 

aucilebelia vareguliroT niadagSi sakveb nivTierebaTa 

balansi da xeli SevuwyoT niadagis nayofierebis amaRlebas. 

erT-erT rezervad SeiZleba organuli sasuqi gamoviyenoT. 

organuli sasuqis gamoyeneba da misi gavlena niadagsa da 

garemoze axali Tema araa da Seswavlilia mecnierTa mier.  am 

SemTxvevaSi yuradReba minda gavamaxvilo biogazis danadgarSi 

gadamuSavebuli da reaqtoridan amoRebuli biomasis  

efeqtianobaze.  

msoflio bankis mxardaWeriT saqarTvelos mTavrobam 

moamzada `sasoflo-sameurneo kvlevis, danergva- 

konsultirebisa da swavlebis~ proeqti, romelic finansdeba 

saerTaSoriso ganviTarebis asociaciisa (IDA) da garemos 

dacvis msoflio fondis (GEF) mier. proeqtis erT-erTi 

Semadgeneli nawilia – garemos dacvis komponenti, romelic 

2000 wlidan axorcielebda Tavis saqmianobas. kerZod, es 

komponenti miznad isaxavda garemos da Savi zRvis auzis 
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sasoflo-sameurneo cxoveluri narCenebiT dabinZurebis 

Semcirebas. am mizniT, dasavleT saqarTvelos zogierT 

raionSi (Cxorowyu, walenjixa, xobi) moewyo gaumjobesebuli 

konstruqciis nakelsacavebi da aseve moxda bio-gazis 

danadgarebis aSeneba, demonstrireba da danergva. aseve 

komponentis farglebSi ganisazRvra niadagebis, gruntis 

wylebis da mdinareebis dabinZurebis xarisxis Tavdapirveli 

monacemebi da maTi dinamika wlebis ganmavlobaSi. 

sakvlevi Temis mizani iyo Segveswavla dasavleT 

saqarTvelos zogierT raionSi (Cxorowyu, walenjixa, xobi) 

biogazis danadgarSi gadamuSavebuli nakelis gavlena niadagis 

nayofierebaze,  zogierTi kulturis (simindi, vazi, bostneuli) 

mosavlianobaze, mdinareebisa da gruntis wylebis 

dabinZurebaze.  

am mizniT kvlevis periodSi Seswavlili iqna Semdegi 

sakiTxebi: 

1. dasavleT saqarTvelos raionebis (Cxorowyu, walenjixa, 

xobi) niadagebSi azotis, fosforis da kaliumis gansazRvra, 

maTi dinamika wlebis ganmavlobaSi; 

2. gadamuSavebuli nakelis Semadgenlobis gansazRvra da 

misi efeqtianoba zogierT sasoflo-sameurneo kulturaze 

(simindi, vazi, bostneuli, citrusebi, Txili); 

3. mdinare xobiswylis auzSi Camdinare mdinareebSi 

(Waniswyali, oCxomuri, WoRa)  azotis, fosforis da kaliumis 

gansazRvra, maTi dinamika wlebis ganmavlobaSi; 

4. sasmeli Wis wylebSi azotis, fosforis da kaliumis 

gansazRvra, maTi dinamika wlebis ganmavlobaSi; 
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Catarebuli samuSaoebi 
 
niadagis sinjebis aReba 
 
 sinjebis aReba xdeboda TiToeuli fermeris  nakveTidan, 

TiTo nakveTSi 3-3 wertilSi. sinjebis aRebis siRrmeebi iyo: 

pirveli sinji _ siRrme 15 sm; meore sinji _ siRrme 30sm; 

mesame sinji _ siRrme 60 sm; meoTxe sinji _ siRrme 90 sm; 

mexuTe sinji _ siRrme 120 sm. 

 sinjebis aReba xdeboda sepcialuri burRiT. burRi 

Sedgeba niadagSemkrebi cilindris, Rerosa da saxelurisagan. 

Reros aqvs naWdevebi da siRrmis aRmniSvneli warwerebi. 

burRis saTanado siRrmeze Cayvanis Semdeg xdeboda misi 

amoReba miwidan da cilindridan niadagis sinjis gamoyra. 

aRebuli sinji Tavsdeboda polieTilenis parkSi, sadac 

sinjTan erTad ideboad sinjis saidentifikacio warwera. 

 sinjebis aRebisas, wina sinjiT momdevno sinjis 

gabinZurebis Tavidan acilebis mizniT yoveli sinjis Semdeg 

xdeboda niadagSemkrebi cilindris sufTa wyliT garecxva da 

gaSroba qsovilis sufTa naWris meSveobiT. 

 

wylis sinjebis aReba Webidan 

 fermerul meurneobebSi  sinjebis aReba warmoebda 

sasmeli wylis Webidan, romlebic ganlagebulia fermerTa 

sacxovrebeli saxlebis maxloblad. sasmelis wylis sinjebis 

aRebis, Senaxvis da transportirebis wesebi dadgenilia ISO-s 

standartiT. aqvea gansazRvruli moTxovnebi yvela 

proceduraze (WurWlis momzadeba, sinjis aReba, Senaxva da 

transportireba). 
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mdinaris wylis sinjebis aReba 

mdinaris wylis sinjebis aRebul iqna saerTaSoriso 

standartuli meTodebis (ISO 5667-6) gamoyenebiT. 

sinjebi aRebulia kargad garecxil da Sesabamisi sinjiT 

gamovlebuli sinTEzuri masalisgan damzadebul 1 da 1.5l 

moculobis boTlebSi. boTli bolomde ivseboda sinjiT da 

hermetulad exureboda sacobi. 

sinjis asaRebi punqtebi SerCeuli iyo gamokvlevis 

ZiriTadi amocanis (fermeruli meurneobebis gavlena 

zedapiruli wylebis gabinZurebaze) gadasaWrelad. sinjis 

asaaReb punqtSi wylis nakadis dineba turbulenturia da 

mdinaris dinebis zemo 1-2 km monakveTze ar aris 

anTropogenuri gabinZurebis mniSvnelovani wyaro.  

wylis sinjebi aRebulia mdinaris Sua nawilSi, wylis 

nakadis Sua siRrmeze. yvela sinjs adgilzeve ukeTdeboda 

etiketi. 

zedapiruli monarecxi wylsbi sinjebis aRebisaTvis 

dadgenilia Semdegi wesebi:  

1. sinjebis aReba xdeba wvimis dros, rodesac SesaZlebelia 

nakelsacavebis ganlagebis adgilebSi mcire nakadulebis 

warmoqmna; 

2. TiToeuli obieqtidan aiReba sami sinji. pirveli – 

nakelsacavTan, meore _ nakelsacavidan mcire mdinaremde 

mimdinare Relis SuaSi, mesame _ am Relisa da mcire 

mdinaris SeerTebis adgilze. 
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niadagebis analizis meTodebi 

 

pH-is gansazRvra (ISO 10390) 

pH ganisazRvra wylis suspenziaSi pH metris saSualebiT. 

suspenzia mzaddeba haermSrali niadagis nimuSia da wylis 

moculobiTi TanafardobiT 1:5.  

 

nitratis azotis gansazRvra (ISO 14 255) 

 meTodi iTvaliswienbs nitratuli azotis gansazRvras 

kalciumis qloridis eqstraqtSi haermSrali sinjidan. 

eqstraqtSi nitrati isazRvreba qromatografiuli meTodiT 

gamoyenebiT. 

 

fosfatis gansazRvra (ISO 11263) 

 meTodi iTvaliswinebs natriumis hidrokarbonatis 

buferSi (pH 8.5) xsnadi fosforis gansazRvras 

sulfomolibdatis gamoyenebiT, speqtrofotometruli 

meTodiT. 

aseve niadagis sinjebisaTvis ganisazRvra tyvia, TuTia da 

spilenZi – samefo aryis gamoyenebiT; vercxliswyali – samefo 

xsnariTa da azotmJaviT atomur- absobrcbiuli meTodiT; 

navTobis jamuri naxSirwyalbadebi – qromatografiuli 

meTodiT; heqsaqlorani – qromatografiuli meTodiT. 

 savele cdebi tardeboda sam raionSi (Cxorowyu, 

walenjixa, xobi) mindvris cdebi xorcieldeboda 2 variantiT. 

1 varianti. Zveli arsebuli teqnologiebis gamoyenebiT; 

2 varianti. biogazis danadgaridan miRebuli biomasis 

gamoyenebiT. 

danayofis saaRricxvo farTobi 200m2 , oTxjeradi ganmeorebiT. 
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wylis analizis meTodebi 

pH-is gansazRvra  

wylis pH ganisazRvra pH metris saSualebiT. Sesadarebei 

eleqtrodebis gamoyenebiT (ISO 10523). amisaTvis gamoiyeneba 

standartuli buferuli xsnarebi da Semdeg isazRvreba 

mocemuli pH _ 250C-ze. 

sunis gansazRvra moxda – organoleptikuri meTodiT (ISO 

10523);  

simRvrivis gansazRvra. simRvrives ganapirobebs uxsnadi 

wvrildispersiuli   nawilakebis arseboba saanalizo wyalSi. 

misi gansazRvra xdeba uxeSi Setivnarebuli nawilekabis 

moSorebis Semdeg. 

sixiste isazRvreba titrimetruli meTodiT, romlis drosac 

xdeba erTdrouli gatitvra kalciumis da magniumis ionebiT. 

speqtrofotometruli meTodiT aseve ganisazRvra  PO4 NH4 da 

NO2. NO3-is gansazRvra moxda fotokalirimetruli meTodiT 

natriumis salicilatis Tanaobisas. 

mZime metalebi : Pb, Cu, Zn, Hg  ganisazRvra atomur- 

absorbciuli speqtrofotometruli meTodiT winaswari 

dakoncentrirebis Semdeg. 

 kvlevebi eyrdnoboda samecniero-kvleviT centr `gamasa~ da 

samecniero-teqnikuri firma kavSiri `ekoteqis~ monacemebis 

damuSavebasa da analizs. 
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III. sakvlevi obieqtis bunebrivi pirobebis daxasiaTeba 
 

sakvlevi teritoriis fizikur-geografiuli pirobebi 
 

sakvlevi obieqti: Cxorowyus, walenjixis da xobis 

raionebi.  

ZiriTadi wylovani arteriaa md.xobiswyali, masSi 

Camdinare  mdinareebi: Waniswyali,  oCxomuri da WoRa. 

md. xobiswylis auzi dasavleT saqarTvelos erT-erTi 

ZiriTadi sasoflo-sameurneo regionia. misi farTi 1340 kv.km-ia 

da moicacs Cxorowyus, walenjixis, xobis nawilobriv ki 

zugdidisa da senakis raionebs.  CrdiloeTiT mas esazRvrveba 

egrisis qedi, dasavleTiT ki Savi zRva, romelic did gavlenas 

axdens regionis klimatze (elizbaraSvili e., vaCnaZe j. 

saqarTvelos buneba, mosaxleoba, meurneoba, hava. Tbilisi-

zugdidi, 1999). 

Cxorowyus raionis reliefi mravalferovania. teritoriis 

samxreT naxevari kolxeTis baris farglebSia (100-500 m zRvis 

donidan), warmoadgens sustad danawevrebul vakes da 

mTiswineTs. vake agebulia meoTxeuli (riynari, qviSebi, Tixebi) 

da mesameuli (oligoceni, neogeni) danaleqi qanebiT _Tixebi, 

qviSaqvebi, kirqvebi, mergelebi, konglomeratebi. CrdiloeT 

naxevarSi mTagoriani reliefia. CrdiloeTiT egrisis qedia. 

hava notio subtropikulia, barSi ianvris saS. temperatura 

3.50C,  ivlisis  230C,  naleqebi 1400-1600 mm/wel. 

baris farglebSi subtropikuli eweri da aluviur 

karbonatuli niadagebia, mTiswineTSi yviTelmiwebi da 

wiTelmiwebia gavrcelebuli, tyis zolSi tyis yomrali da 

kordian-karbonatuli niadagebia.  
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sof.pirveli WoRa ganlagebulia Cxorowyus raionSi, 

odiSis vakeze, md. oCxomuris xeobaSi, md.Sebes da diCyes 

wyalSueTSi, Cxorowyudan 6km-ze, zRvis donidan 170m-ze. 

sof.meore WoRaA aseve odiSis vakezea ganlagebuli, 

md.WoRas marjvena napirze, Cxorowyudan 10 km-ze, zRvis 

donidan 220 m-ze. 

 

walenjixis raioni. sakvlevi teritoria ZiriTadad viwro 

platosebri vakea, xolo mcire nawili, romelic gorak-

borcviani mTiswineTiT aris warmodgenili, meoTxeuli 

naleqebiT da mesameulis qviSaqvebiT da mergelebiTaa agebuli. 

igi daserilia submeridianuli xev-xeobebiT da 

brtyelTxemiani terasebiT. 

raioni moqceulia zRvispira notio subtropikul 

klimatur olqSi. dablobze gorak-borcvian mTiswineTSi zRvis 

notio subtropikuli havaa Tbili zamTriT da xangrZlivi 

cxeli zafxuliT. haeris saSualo wliuri temperaturaa 13-

140C. ianvris saSaulo temperatura walenjixaSi 4.60C -ia, barSi 

wliurad 2000 mm naleqi modis. 

dablobze sWarbobs subtropiluli eweri niadagi, 

mdinareTa xeobebSi da terasebze _ aluviuri ukarbonato da 

adgil-adgil karbonatuli niadagi; gorak-borcvebze _ 

wiTelmiwa, gaewerebuli wiTelmiwa da yviTelmiwa niadagi; 

mTiswineTSi _ kordian-karbonatuli niadagi. 

sof. saCino ganlagebulia walenjixis raionSi, 

md.Waniswylis marjvena Senakadis md.inwris xeobaSi. 

walenjixidan 8 km-ze, zRvis donidan 240m-ze. 

sof. obuji ganlagebulia walenjixis raionSi, odiSis 

vakeze, md. Waniswylis xeobaSi (md. Waniswylis da md.kiarsimes 
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wyalSueTSi) walenjixidan 6km-ze, zRvis donidan 160m-ze. 

sofelSi Camoedineba md.torCia. 

xobis raioni. teritoriaze gamoiyofa Semdegi elementebi. 

odiSis dablobi, sadac ganlagebulia soflebiL Sua xorga, 

sajijao, gurifuli, bia. urTis mTa, romlis samxreT kalTebze 

ganlagebulia sofeli xeTa da sxva. odiSis dablobs uWiravs 

raionis dasavleTi nawili, romelic agebulia aluviuri 

naleqebiT: Tixnar-qviSnariT da riynar-kenWnariT. dablobis 

vake zedapiri daserilia mdinareTaA kalapotebiT da 

ZiriTadad daWaobebulia. bias maRlobi agebulia oligocenuri 

(maikopuri) TixebiT, romlebic dafarulia neogenuri 

naleqebiT. 

raionSi zRvis notio subtropikuli havaa Tbili zamTriT 

da cxeli zafxuliT, kargad gamoxatuli musonuri xasiaTis 

qarebiT. naleqebis maqsimumi zafxul-Semodgomazea, haeris saS. 

temperatura 13-150C,  abs.maqsimumi 40-410C. wliurad mosuli 

naleqebi _ 1700-1730 mm. 

gavrcelebulia subtropikuli eweri niadagebi. adgil-

adgil daWaobebuli aliuviuri karbonatuli da aluviuri 

ukarbonato niadagebi, dabal adgilebSi _ lamian-Waobiani, 

torfian-Waobiani da ewer-lebiani niadagebi. 

sof. bia, ganlagebulia xobis raonSi, odiSis dablobze, 

md.xobis marxena napirze, xobidan 5km-ze, zRvis donidan 40m-ze. 

sof.xeTa, ganlagebulia xobis raionSi, urTis mTis 

samxreT-dasavleT kalTis Ziras, md.munCias marjvena napirze. 

zRvis donidan 50m-ze. 

sof. Sua xorga ganlagebulia xobis raionSi, 

md.xobiswylis marjvena napirze, zRvis donidan 5-10m-ze. 
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sof. sajijao ganlagebulia xobis raionSi, odiSis 

dablobze, zRvis donidan 10m-ze, q.xobidan 3 km manZilze. 

sof. gurifuli aseve ganlagebulia xobis raionSi, 

odiSis dablobze, zRvis donidan 8-12 m simaRleze. 

 

sakvlevi obieqtis hidrogeologiuri pirobebi 

Tanamedrove aluviuri naleqebi (QIV) sakvlev 

teritoriaze farTo gavrcelebiT sargeblobs da ZiriTadad 

ageben mdinareTa kalapotebs da Walis terasebs. 

am naleqebis wyalSemcvel garemos qmnian: lodnar-riynari 

da qviSebi Tixnaris linzebiT. mTiswina ubnebze msxvili 

masala (lodnar-riynari), xolo dablobSi ki wvrili masala: 

riynari, qviSa da lamiani qviSa. 

Tanamedrove aluviuri naleqebis simZlavre meryeobs 2-dan 

(md.Waniswylis da xobiswylis Sua dinebebi) 5 metramde. md. 

xobiswylis gaswvriv am naleqebiT agebulia farTobi sirZiT 

15km, siganiT 500m-dan 1200m-mde (md.xobiswylis da md.Waniswylis 

SesarTavi). md. Waniswylis gaswvriv aRniSnuli naleqebis 

sigane da sigrZe Sesabamisad 7000 da 800 metria. 

unda aRiniSnos, rom naleqebis filtraciuli Tvisebebi 

maRalia, kerZod: filtraciis koeficienti meryeobs 65-dan 

240m/dRR-mde, xvedriTi debiti 6.8-25 l/wm. 

am naleqebSi moZravi gruntis wylebisaTvis 

damaxasiaTebelia Tavisufali zedapiri da moZraobis 

mimarTuleba mdinareTa dinebis mimarTulebiT. 

Tanamedrove aluviuri naleqebis wyalgacemis xarisxze 

msjeloba SesaZlebelia maTTan dakavSirebuli wyaroebis 

debitebis monacemebiT, romlebic meryeobs 0.5-dan 1.0 l/wm-mde. 
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gruntis wylebis ganlagebis done reliefis Sesabamisad 

meryeobs da icvleba 0.3-dan 3.0-mde. 

qimiuri Sedgenilobis mixedviT am naleqebis wylebi 

ZiriTadad hidrokarbonatuli-kalciumiani, hidrokarbonatul-

sulfaturi-natrium-kalciumiani, sulfatur-hidrokarbonatuli 

kaclium-natriumiania, pH meryeobs 5-dan 7.5-mde, temperatura 13-

170C, mineralizacia 0.1-0.3 g/l. 

Tanamedrove aluviuri naleqebis wyalSemcveli 

horizonti uSualo hidravliur kavSirSia qveS ganlagebuli 

naleqebis wyalSemcvel horizontebsa da kompleqsebTan. maTi 

kveba ZiriTadad mdinareuli wylebiT, atmosferuli naleqebiT 

xdeba, xolo nawilobriv – Rrmad ganlagebuli miwisqveSa 

wylebis SemodinebiT. 

aRniSnuli horizontis reJimi mWidrodaa dakvSirebuli 

mdinareTa doneebis cvalebadobasTan. mdinareebSi donis 

awevisas kalapotqveda nakadebis donec matulobs da piriqiT. 

Sesabamisad icvleba wyaroebis debitebi da doneebi WebSi. 

 

zeda da Sua meoTxeuli aluviuri naleqebi 

zeda da Sua meoTxeuli aluviuri naleqebiT (QII-III)   

agebulia maRali terasebi, romlebic gauyveba mdinareTa 

Waniswylis, jumis,  CxouSias kalapotebs da Walebs. 

terasebi agebulia lodnar-riynariT qviSisa da 

qviSaTixiani SemavsebliT. maTi simZlavre 5-dan 15-30 m-mdea. am 

naleqebis filtraciuli Tvisebebi, Tanamedrove aluviur 

naleqebTan SedarebiT, gauaresebulia vertikalur WrilSi 

Tixuri fraqciebis siWarbis gamo. 

wyalSemcveli lodnar-riynari fragmentulad 

ganlagebulia pont-meoturi konglomeratebis da Tixebis 
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zemoT. am naleqebis kontaqtSi xSiria bunebrivi wyaroebis 

gamosavlebi. wyaroebis debitebi meryeobs 0.1-dan 5-6 l/wm-mde. 

Sedgeniloba ZiriTadad hidrokarbonatuli-kalciumiania, 

iSviaTad sulfaturi-kalcium-magniumiani, mineralizacia 

meryeobs 0.1-dan 0.3 g/l-mde, saerTO sixiste 0.6_8.3 mg/eqv, pH 5 _ 

7.2, temperatura 14-180C. gruntis wylebis doneebi meryeobs _ 2-

dan 6m –mde, iSviaTad _ 10-dan 16m-mde. 

miwisqveSa wylebis kveba ZiriTadad atmosferuli 

naleqebiT xdeba, xolo gantvirTva mdinareTa kalapotebSi an 

qvemoT ganlagebul wyalgamtar konglomeratebSi. 

 

qveda meoTxeuli (Cauduri sarTuli) naleqebi 

qveda meoTxeuli (Cauduri sarTuli) naleqebiT  (QV
cd) 

dafarulia mdinareTa: CxouSias, jumis, WoRas mimdebare 

teritoriebi, agreTve md. Waniswylisa da md.xobiswylis 

wyalSueTi. 

Cauduri naleqebi warmodgenilia konglomeratebiT, 

riynariT, romlebic Sedgebian efuziuri, intruziuli da 

danaleqi masalisagan. cementis rols asrulebs qviSiani 

masala, Tixnari da Tixebi. konglomeratebis zedapiri Zlier 

gamofitulia. gamofitvis qerqis simZlavre 20m-s aRemateba. 

wyalSemcvelia konglomeratebi qviSis SemavsebliT. 

gruntis wylebis ganlagebis siRrme miwis zedapiridan – 

0.8-dan 18 m-mde meryeobs, Webis siRrmeebi ZiriTadad 3-8 m-ia. 

Caudis naleqebTan dakavSirebulia mravali wyaros 

gamosavali. maTi debitebi meryeobs 0.01-1.2 l/wm-is farglebSi. 

gvxvdeba ufro diddebitiani wyaroebic (4-6 l/wm). 

qimiuri SedgenilobiT Cauduri naleqebis miwisqveSa 

wylebi ZiriTadad hidrokarbonatuli kalciumiania, iSviaTad 
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hidrokarbonatuli kalcium-natriumiani an sulfaturi 

kalcium-natriumiani. 

mineralizacia meryeobs 0.1-0.5g/l-is farglebSi, pH 5-7, 

saerToO sixiste 0.5-8.3 mg/eqv, temperaturia +11 _ 16.50C. 

am horizontis miwisqveSa wylebis gantvirTva xdeba 

mdinareTaA kalapotebSi an pont-meotisis kargad wyalgamtar 

konglomeratebSi. horizontis kveba ZiriTadad atmosferuli 

naleqebiT xdeba, reJimi aramdgradia da damokidebulia 

mosuli atmosferuli naleqebis odenobaze. 

 

hidrologia 

 

md. xobiswyali saTaves iRebs samegrelos qedis samxreT 

kalTebze, zRvis donidan 2 326m-ze da sof.yulevTan erTvis Sav 

zRvas. wyalSemkrebi farTobi 1 340 km2-ia, sigrZe _ 150 km. 

kolxeTis dablobze gamosvlisas mdinares baris mdinaris 

xasiaTi gaaCnia. misi ZiriTadi Senakadebia: Waniswyali, 

oCxomuri da sxva. 

md. xobiswylis sigane sof. Sua xorgasTan SedarebiT 

mcirea da 60m-s Seadgens, siCqare sof. muxurTan 2.5 m/wm-ia. 

kveba Sereulia, ZiriTadad atmosferuli. misi reJimi 

xasiaTdeba wyaldidobebiT da wyalmovardnebiT TiTqmis mTeli 

wlis ganmavlobaSi. gazafxulis wyaldidoba dgeba martis 

meore naxevarsa da aprilis dasawyisSi, maqsimumi maisSi, 

iSviaTad ivnisSi. wyaldidoba mTavrdeba ivnisis Sua periodSi 

an ivnisis bolos. gazafxulis wyalmovardnebi 5-7-jer 

aRiniSneba, zafxulisa 4-6-jer, Semodgomisa 7-9-jer, wliuri 

minimumi zamTrobiT. saSualo mravalwliuri xarji SesarTavSi 

50 m3/wm-ia. (alfaiZe v., vaCnaZe j., saqarTvelos buneba, 
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mosaxleoba, meurneoba. geologiuri agebuleba. Tbilisi-

zugdidi, 1999) 

mdinaris auzis mosaxleoba daaxloebiT 120 aTasia (neiZe 

v. saqarTvelos buneba, mosaxleoba, meurneoba. Tbilisi-

zugdidi, 1999). maTi ZiriTadi nawili dakavebulia soflis 

meurneobiT. am mizniT gamoyenebulia 65 aTasi ha, romelTagan 

saxnav-saTesia 21 aTasi ha (neiZe v. saqarTvelos buneba, 

mosaxleoba,  soflis meurneoba. Tbilisi-zugdidi, 1999). 

Caisa da citrusebis plantaciebis garda md.xobiswylis 

auzSi farTodaa gavrcelebuli simindis kultura. regionSi 

ganviTarebulia mecxoveleoba. msxvilfexa rqosani pirutyvis 

suladoba 1997 wlis monacemebiT Seadgenda 149 aTass. (neiZe v. 

saqarTvelos buneba, mosaxleoba, soflis meurneoba. Tbilisi-

zugdidi, 1999). 

dReisaTvis regionSi moqmedi samrewvelo obieqtebi Zalze 

cotaa. funqcionirebs moxlod Cais gadamamuSavebeli ramdenime 

fabrika (neiZe v. saqarTvelos buneba, mosaxleoba, meurneoba. 

mrewveloba. Tbilisi-zugdidi, 1999).  

mrewvelobis ganviTarebis erT-erTi Semaferxebeli 

faqtori mineraluri resursebis simcirea. am TvalTaxedviT 

faqtiurad erTaderTia cnobili minerali wylebi – squri, 

lugela.  

md.oCxomuri saTaves samegrelos qedis wina kalTebidan 

iRebs, zRvis donidan 1400m-ze da uerTdeba md.xobiswyals sof. 

lesiWinesTan. mdinaris sigrZe 47 km-ia, wyalSemkrebi farTi 

159km2. misi yvelaze didi Senakadia md.WoRa. 

md. oCxomuris sigane SesarTavTan 23 m-ia, siCqare 0.1-1.2 

m/wm. misi reJimi xasiaTdeba wyalmovardnebiT wlis 

ganmavlobaSi (gamonakliss warmoadgens periodi ivlisidan 
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agvistomde). xSiri wyalmovardnebiT xasiaTdeba gazafxul-

Semodgomis periodi. gazafxulis wyalmovardnebi 5-6-jer 

aRiniSneba, Semodgomisa 10-15-jer. zamTris wyalmovardnebi 

Tovlis dnobas ukavSirdeba. mdinaris saSualo mravalwliuri 

xarji 5.53 m3/wm-ia. 

md.Waniswyali saTaves iRebs samegrelos qedis samxreT 

kalTebze, zRvis donidan 1 960m-ze da xobiswyals uerTdeba 

misi SesarTavidan 59 km manZilze. sigrZe 63 km-ia, wyalSemkrebi 

farTi 315 km2. mdinaris sigane Sua da qveda dinebebSi 25m-ia, 

siCqare 1.2 m/wm. misi reJimi xasiaTdeba wyalmovardnebiT mTeli 

wlis ganmavlobaSi. wyalmovardnebi aRiniSneba SemodgomiT (5-

10-jer) da zafxulobiT (2-6-jer). zamTris periodi xasiaTdeba 

wyalmcirobiT. saSualo mravalwliuri xarji Seadgens 14.5 

m3/wm. 

md. WoRa saTaves iRebs samegrelos qedis samxreT 

kalTebze, zRvis donidan 380m-ze da erTvis md.oCxomurs. 

sigrZe 35 km-ia, wyalSemkrebis farTi – 59 km2. mdinaris sigane 

sof. meore WoRas midamoebSi 4m-ia, siRrme _ 0.3m, siCqare – 

0.7m/wm. misi reJimi dakavSirebulia atmosferul naleqebTan da 

xasiaTdeba wyalmovardnebiT mTeli wlis ganmavlobaSi, 

zafxulis periodis garda. 
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III.1 klimaturi pirobebis daxasiaTeba 
 
 

dasavleT saqarTvelos sakvlevi obieqtebis bunebrivi 

pirobebis daxasiaTebisas gamoviyeneT m.korZaxias naSromi 

`saqarTvelos hava~ (1961). 

dasavleT saqarTvelos CrdoloeTiT esazRvreba egrisi 

qedi, dasavleTiT Savi zRva, romelic did gavlenas axdens 

regionis klimatze (elizbaraSvili e., vaCnaZe j., saqarTvelos 

buneba, mosaxleoba, meurneoba, hava. Tbilisi – zugdidi, 1999). 

am raionebebis klimari, ise rogorc aWaris sanapirosi da 

guriis dablobisa, notio subtropikulia, magram aq 

aRmosavleTI mSrali qarebis ganmeoreba ufro xSiria, naleqis 

raodenoba mniSvnelovnad naklebia, gansakuTrebiT zamTris 

periodSi da temperaturis wliuri dReRamuri amplituda 

metia.  

haeris saSualo wliuri temperatura raionis umetes 

nawilSi udris 140 mcireodeni metnaklebobiT, mxolod 

Crdilo maRlob adgilebze,  150-300 metris simaRLis zonaSi da 

samxreT nawilebSi, sadac aRmosavleTis rumbis qarebis 

gavlena Sesustebulia, saSualo wliuri temperatura udro 

dabalia da 130 –s ramdenime meaTediT aRemateba. 

am regionSi ucivesi Tvea ianvari. am Tvis saSualo 

temperatura naklebia, vidre aWaris sanapiros imave Tvis 

temperatura da meryeobs teritoriulad 40–dan (walenjixa) 

5.50 –mde. gamonakliss Seadgens xobis raioni (sof.xeTa) sadac 

ianvris saSualo temperatura 6.10 udris. Tebervali ufro 

Tbilia vidre ianvari, rac aixsneba ara marto am raionis 

klimatis meti kontinenturobiT, aramde fionebis Zlieri 

ganviTarebiT zamTris dasasruls. uTbilesi Tvis agvistos 
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saSualo temperatura, mcire gamonaklisiT meryeobs 

teritoriulad 22_230 Soris.  rogorc saSualo wliuri 

temperaturis, ise zamTris da zafxulis temperaturis  

teritoriuli ganawileba aqac ufro damikidebulia reliefis 

formaze, vidre adgilis simaRleze da zRvidan daSorebae. 

magaliTad Cxorowyus raionis sof. muxurSi, romelic 

mdebareobs md.xobiswylis daxril xeobaSi, 260m simaRleze 

zRvis donidan, ianvris da agvistos saSualo temperatua 

mciredi gansxvavebiT iseTivea, rogorc WaladidSi, romelic 

mdebareobs zRvis napiridan ramdenime aTeuli kilometriT 

axlo, vidre muxuri da romlis simaRle mxolod 5 metria 

zRvis donidan. 

Semodgoma mniSvnelovnad ufro Tbilia, vidre 

gazafxulze, magram mainc ara imdenad, rogorc aWaris 

sanapiroze.  

yinvian dReTa ricxvi meryeobs 12-dan 50-mde (walenjixa). 

aseT dReTa ricxvi umciresia zRvispira zonaSi, zRvidan 

daSorebis mkveTrad matulobs. maRlobebsa da daxril 

ferdobze, walenjixis, Cxorowyusa da xobis raionebSi, yinvian 

dreTa ricxvi mcirdeba (23 dRe weliwadSi). 

amrigad, yinvian dReTa ricxvis teritoriuli ganawileba 

savsebiT iseTivea, rogorc minimaluri temperaturis. 

temperatura 00 –ze dabla (minimaluri Termometris CvenebiT) 

SeiZleba daeces yvelgan raionSi, noembridan aprilamde, 

magram noemberSi da aprilSi aseTi SemTxveva metad iSviaTia.  

pirveli yinva (dilis yinva) iwyeba saSualod dekembris 

mesame dekadaSi; SedarebiT civ adgilebSi ki dekembris Sua 

ricxvebidan. ukanasknel yinvas adgili aqvs saSualod martis 
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pirvel dReebSi Tbil, xolo martis Sua ricxvebSi _ civ 

adgilebSi 

saSualo dReRamuri temperatura 150 –ze  maRali iwyeba 

saSualod maisis pirvel dekadaSi da grZeldeba oqtombris 

meore dekadamde (CaTvliT). 

namdvili zafxuli e.i. periodi 200 –ze maRali saSualo 

dReRamuri temperaturiT iwyeba saSualod ivnisis Sua 

ricvxebSi da grZeldeba seqtembris Sua ricxvebamde. 

cxel dReebs, saSualo dReRamuri temperaturiT 250  da 

meti SeiZleba adgili eqens martidan noembramde, magram 

gansakuTrebiT xSiria aseTi dReebi ivlis- agvistoSi, TveSi 29 

dRE, ivnissa da seqtemberSi ki aseTi dReE 18-ia, maissa da 

oqtomberSi 4 dRe TveSi, aprilSi erTi da martsa da 

noemberSi aseTi cxeli dRe 3-5 weliwadSi SeiZleba gamoierios 

erTi.  

zRvis sanapirodan mTebis daSorebisa da aRmosavleTis 

mSrali qarebis meti sixSiris gamo, naleqebis raodenoba 

samegrelos dablobze mniSvnelovnad naklebia, vidre aWarisa 

da guriis teritoriaze. 2002-2005 wlebis monacemebiT, 

samegrelos teritoriaze naleqebis raodenoba meryeobda 1 840-

dan 2909 mm-mde. 

aRmosavleTisken TandaTan mniSvnelovnad mcirdeba 

naleqis raodenoba zafxulSi, maSin rodesac zamTarSi 

naleqebis raodenoba sanapirodan daSorebiT TandaTan 

ramdenadme matulobs.  

kvlevis periodSi  (2002 _ 2005w.w.) sakvlev obieqtze 

mosuli naleqebis da haeris temperaturis maCveneblebi 

motanilia qvemoT warmogenil cxrilebSi. motanili masalidan 

Cans, rom naleqebis jami kvlevis periodSi,  meryeobs 1840mm-
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dam 1909mm-mde. yvelaze maRali naleqianobiT gamoirCeoda 2002 

weli, yvelaze mcireTi ki (1840mm) – 2003 weli. 
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haeris saSualo temperatura (0C) Tveebis mixedviT 

Tveebi  

 

weli 

 

I 

 

II 

 

II 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

saS. 

wlis 

manZilze 

2002 3.9 7.9 10.3 11.5 17.0 19.9 24.7 23.5 21.7 17.2 12.2 3.8 14.5 

2003 7.7 5.4 5.9 11.2 18.5 19.4 22.7 23.3 19.4 16.5 10.3 7.6 14.0 

2004 7.7 5.5 9.2 13.2 16.0 20.3 22.2 23.7 19.8 16.3 10.8 5.3 14.2 

2005 6.3 7.2 7.3 14.1 17.9 19.3 24.6 20.5 20.6 14.3 11.0 8.8 14.7 

 

 

haeris saS. maqsimaluri temperatura (0C) Tveebis mixedviT 

Tveebi  

 

weli 

 

I 

 

II 

 

II 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

saS. 

wlis 

manZilze 

2002 8.3 14.1 16.7 17.6 23.4 25.3 30.5 28.9 27.8 23.6 19.8 8.4 20.4 

2003 12.6 9.2 11.3 19.5 26.3 26.4 29.0 29.0 26.3 21.7 16.9 14.6 20.2 

2004 14.6 10.4 15.2 20.7 23.5 27.0 28.3 29.2 27.3 24.2 17.5 11.5 20.8 

2005 12.5 13.3 13.1 21.4 24.7 25.2 31.2 31.1 26.9 21.0 17.8 15.6 21.2 

 

 

 



 59

haeris saS. minimaluri temperatura (0C) Tveebis mixedviT 

Tveebi  

 

weli 

 

I 

 

II 

 

II 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

saS. 

wlis 

manZilze 

2002 0.7 3.5 6.7 7.4 12.6 16.7 20.1 19.1 17.1 12.3 7.2 0.7 10.3 

2003 4.3 2.5 2.3 6.2 12.7 14.2 18.4 19.3 14.8 12.9 6.1 3.1 9.7 

2004 3.5 2.4 5.1 8.2 11.3 15.9 18.1 20.0 14.6 11.5 6.8 1.9 9.9 

2005 2.3 3.6 3.7 9.8 13.7 15.3 20.6 20.1 15.2 9.5 5.8 3.8 10.3 

 

haeris abs. maqsimaluri temperatura (0C) Tveebis mixedviT 

Tveebi  

 

weli 

 

I 

 

II 

 

II 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

2002 18.0 24.0 25.2 26.0 32.9 36.2 36.5 35.0 33.9 30.0 25.3 20.5 

2003 18.5 19.0 20.5 28.9 35.1 35.5 37.1 32.0 36.9 33.0 24.5 23.0 

2004 22.4 23.5 28.4 33.0 32.5 35.6 36.4 34.4 35.0 29.7 26.0 24.2 

2005 19.0 24.0 21.6 31.8 35.7 34.0 39.0 37.0 33.1 31.6 23.6 23.2 
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haeris abs. minimaluri temperatura (0C) Tveebis mixedviT 

Tveebi  

 

weli 

 

I 

 

II 

 

II 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

2002 -3.7 -1.9 -0.8 0.0 8.3 11.0 15.4 14.6 11.5 4.0 0.5 -7.6 

2003 -1.7 -3.0 -1.5 1.2 4.6 8.1 13.4 15.2 9.9 4.5 0.6 -2.7 

2004 -2.3 -5.0 -3.1 -2.3 7.1 9.0 12.0 15.6 9.4 3.2 -2.3 -4.7 

2005 -1.6 -2.6 -1.6 0.6 7.1 11.8 16.8 15.0 11.5 3.5 -0.5 -3.0 

 

 

naleqebis jami (mm) Tveebis mixedviT 

Tveebi  

weli  

I 

 

II 

 

II 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

saS. 

2002 142.6 150.7 124.4 171.3 146.9 505.2 194.5 205.8 90.5 299.9 54.1 123.9 2909.8 

2003 117.3 155.6 182.4 159.6 78.1 101.7 159.7 134.9 234.0 204.0 192.6 120.9 1840.8 

2004 104.2 202.9 177.2 139.3 155.3 252.6 106.0 143.1 148.2 183.6 226.1 136.4 1975.4 

2005 82.5 67.0 352.0 138.7 164.0 315.5 104.5 322.8 71.2 259.3 193.7 96.6 2167.8 
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III.2. sakvlevi obieqtis niadagebis daxasiaTeba 
 
 

 sakvlev regionSi gamoiyofa Semdegi ZiriTadi niadagebi: 

yviTelmiwa-eweri, yviTelmiwa-ewerlebiani, kordian-karbo-

natuli da aluviuri niadagebi (T. uruSaZe, 1997). 

 yviTelmiwa-eweri niadagebi xasiaTdeba mkveTrad 

diferencirebuli profiliT Semdegi agebulebiT: A-A1A2-A2(g)-

BB1-B2-BC-C. am niadagebis ZiriTadi diagnostikuri maCveneblebia: 

kargad gamoxatuli eluviuri horizonti, romelic 

gaRaribebulia leqis fraqciiT da erTnaxevari JangeulebiT, 

da yviTel-yomrali iluviuri horizonti. 

 yviTelmiwa-ewerebis saerTo farTobi saqarTveloSi 2 % 

Seadgens (137 600 ha). es niadagebi farTodaa gavrcelebuli 

dasavleT saqarTvelos tenian subtropikul zonaSi zRvis 

donidan 30m-dan 200 m-mde, ZiriTadad, kolxeTis dablobis 

Crdilo-aRmosavleT raionebis mcired SemaRlebul 

periferiul nawilSi zRviur mdinareTa Zvel terasebze. 

 yviTelmiwa-eweri niadagebi xasiaTdeba mkveTrad 

diferencirebuli profiliT, zeda eluviuri horizontebi 

moTeTro-yviTelia, cudad gastruqturebuli. iluviuri 

horizontebi moyviTalo-Jangisferia, momkvrivo, ufro mZime da 

ukeTesad gastruqturebuli. 

 yviTelmiwa-eweri niadagebi xasiaTdeba mJave reaqciiT, pH-

is maCvenebeli 4,5-6,1 farglebSi meryeobs. yvelaze maRali 

mJavianobiT gamoirCeva eluviuri horizontebi. siRrmiT 

aRiniSneba mJavianobis Semcirebis tendencia. humusis 

Semcveloba mcire an saSualoa. niadagebi Rrmad 

Hhumusirebulia - yvelaze qveda BC horizontSi misi 

Semcveloba Seadgens 0,48-0,86 %. humusis tipi fulvaturia. am 
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niadagebSi aRiniSneba STanTqmis dabali tevadoba, wvrili 

fraqciebiT eluviuri horizontebis gaRaribeba. 

 yviTelmiwa-eweri niadagebi xasiaTdeba dabali bunebrivi 

nayofierebiT da araxelsayreli fizikuri TvisebebiT. am 

niadagebis erT-erTi ZiriTadi uaryofiTi maCvenebelia 

ortSteinis horizontis arseboba, romelic Tavisi 

wyalgaumtarobis gamo xels uwyobs niadagebis daWaobebas. am 

niadagebis gakulturebis mizniT mimarTaven sxvadasxva xerxebs. 

erT-erTia Rrmad damamuSavebeli saplantaJo guTniT 

ortSteinis darRveva-gafxviereba. xSirad plantaJirebul 

farTobebze keTdeba wyalsawreti arxebi, rac xels uwyobs 

niadagis dawretas zedmeti wylisgan da optimaluri wylis 

reJimis Seqmnas. niadagebi Raribia sakvebi nivTierebebiT: 

azotiT, fosforiTa da kaliumiT. Caisa da sxva kulturebis 

maRali da stabiluri mosavlis misaRebad saWiroa mineraluri 

da organuli sasuqebis gamoyeneba. sasuqebis dozebis, Setanis 

wesebisa da vadebis mkacri dacviT aRweven sasurvel Sedegs da 

iReben maRal mosavals. am niadagebze farTod iyeneben qimiur 

melioracias-mokirianebas. am gziT xdeba niadagebis Zlier 

mJave reaqciis ganeitraleba da fizikuri Tvisebebis 

gaumjobeseba. mokirianeba dasaSvebia simindis da sxva 

marcvlovani kulturebis nakveTebze; Cais qveS is miuRebelia 

Cais buCqis kalcifoburi bunebis gamo. 

 yviTelmiwa-ewerlebiani niadagebi xasiaTdeba mkveTrad 

diferencirebuli profiliT Semdegi agebulebiT: A-A1A2-B1-B2-

BC-CDg-G an A1A2-A2-A2B-BCg. ganviTarebis pirobebiT  

yviTelmiwa-ewerlebiani niadagebi metad axlosaa yviTelmiwa-

ewer niadagebTan, magram gansxvavdebian gruntis da 

zedapiruli Camonadeni wylebiT meti datenianebiT. 
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 yviTelmiwa-ewerlebiani niadagebisa saerTo farTobi 

qveynis mTeli teritoriis 0,7 % (14 200 ha) Seadgens. 

 yviTelmiwa-ewerlebiani niadagebi gavrcelebulia igive 

arealSi, rogorSiac yviTelmiwa-eweri niadagebi, magram 

ikaveben reliefis ufro Cadablebul adgilebs. 

 yviTelmiwa-ewerlebiani niadagebi xasiaTdeba mkveTrad 

diferencirebuli profiliT, intensiuri galebebiT, 

konkreciebiT mTels profilSi, xSirad kargad gamoxatuli 

ortSteinis fenis arsebobiT. 

 yviTelmiwa-ewerlebiani niadagebi xasiaTdeba mJave, 

neitraluri an sustad tute reaqciiT, humusis zomieri 

SemcvelobiT da Rrma humusirebiT. humusis tipi fulvaturia. 

niadagebi fuZeebiT maZRari an aramaZRaria, dakavSirebulia 

gruntis wylebis qimizmTan. meqanikuri Sedgenilobis mixedviT 

niadagebi miekuTvneba Tixnarebs da Tixebs. humusovani da 

eluviuri horizontebi gaRaribebulia wvrili fraqciiT. 

 am niadagebis formireba xdeba niadagTwarmoqmnis ori 

ZiriTadi procesis erToblivi mimdinareobiT. esaa daWaobeba 

da gaewrebis procesebi. 

 yviTelmiwa-ewerlebiani niadagebis aTviseba mTel rig 

siZnelesTan aris dakavSirebuli. aqedan umTavresia 

Warbtenianoba. maTi gamoyeneba mravalwliani kulturebis qveS 

winaswari melioraciis gareSe xSirad SeuZlebelia. am 

niadagebze, ZiriTadad, iTeseba simindi da sxva erTwliani 

kulturebi. 

 kordian-karbonatuli niadagebi xasiaTdeba sustad 

diferencirebuli profiliT. niadagur profils Cveulebriv 

Semdegi agebuleba aqvs: A-AB-B-BC. isini ZiriTadSi 

formirdebian tyis zonaSi iseT qanebze (kirqvebi, 
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marmariloebi, dolomitebi, mergelebi da sxv.) da xasiaTdeba 

Camrecxi an periodulad Camrecxi tenis reJimiT. es niadagebi 

gamoirCevian kargad gamoxatuli humusovani horizontiT, 

gacvlis maRali tevadobiT. 

 kordian-karbinatuli niadagebis farTobi qveynis saerTo 

farTobis 4,5 % (317 200 ha) Seadgens. 

 kordian-karbonatuli niadagebi xasiaTdeba neitraluri an 

sustad tute reqciiT, humusis Semcveloba zomieri an sustad 

tute reqciiT. humusis Semcveloba zomieria an mcire, amasTan 

mergelebze ganviTarebuli niadagebi gamoirCeva humusis 

naklebi SemcvelobiT. karbonatebis Semcveloba meryeobs did 

farglebSi (20,13-50,80 %). mSTanTqavi kompleqsi maZRaria 

fuZeebiT. kirqvebze ganviTarebuli niadagebi xasiaTdeba Tixa, 

xolo mergelebze - Tixnari meqanikuri SemadgenlobiT. 

 aluviuri niadagebi gavrcelebulia mdinareebis Walis 

terasebze. (uruSaZe T.; saqarTvelos ZiriTadi niadagebi, 

gamomc. mecniereba, Tbilisi, 1997; sabaSvili m., saqarTvelos 

ssr niadagebi, gamomcemloba, Tsu, Tbilisi, 1965). 
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IV. sakvlev niadagebSi NPK Semcvelobis dinamika 2003, 2004 

da 2005 wlebSi 

 

cnobilia, rom azotis molekula ori atomisgan Sedgeba. 

azotis atomebi molekulaSi Zalze mtkicedaa erTmaneTTan 

dakavSirebuli. amiT aixsneba is, rom Cveulebriv 

temperaturasa da wnevis pirobebSi azoti mxolod liTiums 

ukavSirdeba. azotis SesaboWad didZali energiaa saWiro, misi 

susti qimiuri aqtivobis gamo. amasTan, arseboben organizmebi,  

romlebsac SeswevT unari atmosferos molekuluri azoti 

SeboWon da amiT gaamdidron niadagi am umniSvnelovanesi 

elementiT. aseT mikroorganizmTa jgufs miekuTvneba 

m.beirinkis mier aRmoCenili aerobuli azotfiqsatori 

Azotobacter chroococcum.  

azotbaqteri neitralur ares saWiroebs. mJave areSi misi 

ganviTareba ar xdeba. es mikroorganizmebi zrda-

ganviTarebisaTvis saWiroeben mineralur elemenetebs, 

gansakuTrebiT fosforsa da kaliums. atmosferuli azotis 

fiqsaciisaTvis es mikroorganizmebi mikroelementebs, 

gansakuTrebiT molibdens saWiroeben, romelic 

azotofiqsaciis katalizator fermentTa Semadgeneli nawilia.  

Zalze didi mniSvneloba aqvs miwaTmoqmedebaSi 

amonifikaciisa da nitrifikaciis procesebs. cnobilia, rom 

niadagSi azotis gardaqmnis mTeli cikli sakmaod rTulia. am 

procesebis mniSvnelovani Semadgeneli nawili swored 

organuli nivTierebis amonifikacia da Semdgom nitrifikaciaa. 

cilovani azotis daSla mravali, rogorc aerobuli ise 

anaerobuli mikroorganizmebiT (baqteriebi, sokoebi, 

aqtinomicetebi) xdeba. es mikroorganizmebi gamoyofen 
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fermentebs. romlebic Slian cilebis did molekulas mTel 

rig martiv nawilebad, ZiriTadad aminomJavebad. cilebis 

daSlis saboloo produqtebi aerobul pirobebSi aris CO2, 

sulfatebi da wyali, xolo anaerobul pirobebSi  _ amoniaki, 

aminebi, CO2, organuli mJavebi, indoli, skatoli, merkaptani da 

gogirdwyalbadi. am nivTierebaTa umetesobas cudi suni aqvT 

an toqsikuri arian.  

mikrobiologiuri procesebis Sedegad warmoqmnili 

amoniaki iJangeba nitritebamde baqteriis _ Nitrosomon-as mier, 

xolo nitritebi nitratebamde meore jgufis baqteriebis 

Nitrobacter-is mier. amasTan, garkveul pirobebSi xdeba piruku 

procesic _ nitratebis aRdgena molekulur azotamde.  

 Cvens mier Seswavlili iqna NH4 
+

 ,  NO2 
-
 , NO3

-
   da   PO4 

3-  - is 

Semcvelobebi niadagis zedapirul fenaSi, 0-15sm siRrmeze. 

aseve ganisazvra niadagis siRrmiT fenebSi (15, 30, 60, 90, 120 sm-

ze) NO3
 -isa da PO4 – is Semcvelobebi.  

 am elementebis Seswavla daiwyo 2002 wlidan da 

gagrZelda 2003 da 2004 wlebSi. sawyis etapze moxda niadagis 

fonuri maCveneblebis Seswavla, da Semdgom wlebis 

ganmavlobaSi Seswavlil iqna azotis, fosforisa da kaliumis 

Semcvelobis dinamika sami wlis ganmavlobaSi (2003, 2004, 2005 

wlebi).  

2002 wels dasavleT saqarTvelos sam raionSi (Cxorowyu, 

walenjixa, xobi) ganisazRvra fonuri maCveneblebi. amave 

wlidan daiwyo soflebSi nakelsacavebisa da biogazis 

danadgarebis mSenebloba. Semdgomi wlebisaTvis 2003 wlidan 

ganisazRvra NO3 da PO4-is Semcvelobebi niadagis sxvadasxva 

siRrmeze.  
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cxrili IV.1. 

fermerebis nakveTebis niadagebis zedapirul fenaSi 0-15 sm 

siRrmeze NO3   Semcvelobebi 2003  

 

sinjis 

# 

raioni, sofeli 2003 aprili 2003 oqtomberi 

1 Cxorowyu, II WoRa 34.4 27.4 

2 Cxorowyu, II WoRa 43.3 20.5 

3 Cxorowyu, II WoRa 34.5 22.7 

4 walenjixa, obuji 343.61 38.5 

5 walenjixa, obuji 306.42 15.5 

6 xobi, bia 34.54 40 

7 xobi, sajijao 136.8 34.5 

 

am cxrilSi moyvanilia 2003 wlis gazafxuli – 

Semodgomis  monacemebi.  2003 wlis gazafxulis monacemebiT 

NO3-is Semcveloba meryeobs 34.4 mg/kg-dan 343.61 mg/kg-mde.  NO3-

is minimaluri mniSvneloba  aRiniSneba #1 sinjSi (Cxorowyus 

raionSi). #4 da #5 walenjixis raionSi NO3-is Semcveloba  

zRvrulad dasaSveb raodenobaze metia  - 343.61 da 306.42 mg/kg-

ia. NO3-is zRvrulad dasaSvebi mniSvneloba ki 130 mg/kg-ia.  

sxva danarCen 5 sinjSi NO3-is mniSvneloba normis farglebSia.  

2003 wlis oqtombris monacemebiT ki  NO3-is mniSvneloba 

normis farglebSi meryeobs. 15.5 mg/kg-dan 38.5 mg/kg-mde.  
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cxrili IV.2. 

fermerebis nakveTebis niadagebis zedapirul fenaSi 0-15 sm 

siRrmeze NO3   Semcvelobebi 2004 

 

sinjis 

# 

raioni, sofeli 2004 aprili 2004 oqtomberi 

1 Cxorowyu, II WoRa 8.77 11.6 

2 Cxorowyu, II WoRa 19.45 11.6 

3 Cxorowyu, II WoRa 21.7 10 

4 walenjixa, obuji 54.4 30.5 

5 walenjixa, obuji 13.95 7 

6 xobi, bia 15.5 7 

7 xobi, sajijao 77.05 34.5 

 

2004 wlis gazafxulis monacemebiT, NO3-is Semcveloba 

meryeobs 8.77 mg/kg-dan (#1 sinji) 77.05 mg/kg-mde (#7 sinji). 2003 

wlis Semodgomis monacemebiT ki NO3-is Semcveloba icvleba 7 

mg/kg-dan (#5 da #6 sinjebi) 34.5 mg/kg-mde (#7 sinji). rogorc 

cxrili IV.2-dan Cans 2004 wlis monacemebiT NO3-is Semcveloba 

Svidive sinjSi normis farglebSia.  

cxrili IV.3. 

fermerebis nakveTebis niadagebis zedapirul fenaSi 0-15 sm 

siRrmeze NO3  (mg/kg)  Semcvelobebi 2005 

 

sinjis 

# 

raioni, sofeli 2005 aprili 2005 oqtomberi 

1 Cxorowyu, II WoRa 27.8 11.1 

2 Cxorowyu, II WoRa 35.6 20.8 
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3 Cxorowyu, II WoRa 30.3 15 

4 walenjixa, obuji 34.2 36.1 

5 walenjixa, obuji 26.1 33.4 

6 xobi, bia 58.4 141 

7 xobi, sajijao 38.7 29.1 

 

2005 wlis gazafxulis monacemebiT ki NO3-is Semcveloba 

niadagis zedapirul fenaSi 26.1 mg/kg-dan (#5 sinji). 

amave wlis Semodgomis monacemebidan Cans, rom NO3-is 

mniSvneloba icvleba 11.1 mg/kg-dan (#1 sinji) 33.4 mg/kg-mde (#5 

sinji). am wlis monacemebiTac NO3-is Semcveloba zRvrulad 

dasaSvebi normis farglebSia.  

am wlebis monacemebiT Tu vimsjelebT, gazafxulze 2003 

wlis gazafxulze  SeiniSneboda NO3-is Semcvelobis 

gadaWarbeba, rac ganpirobebuli iyo sasuqebis didi 

raodenobiT SetaniT niadagSi. Semodgomaze ki mosavlis 

aRebasTan erTad gatanili iqna sasuqebis didi raodenobac.  

2002 wlidan samegrelos regionis samive raionSi daiwyo 

bio-gazis danadgaris mSenebloba. ramac fermerebs saSualeba 

misca maT fermerul meurneobaSi dagrovili organuli sasuqi 

(nakeli) SeenaxaT garemosgan izolirebulad gaumjobesebuli 

konstruqciis  nakelsacavebsa da biogazis danadgarebSi. 

2004 wels ki TiToeul fermers daurigda rekomendacia Tu 

rogor, ra doziT SeetanaT biogazis danadgarSi 

gadamuSavebuli nakeli _ biomasa TavianT fermerul 

meurneobaSi. 

dabinZurebis NO3 parametris Semcveloba niadagis 

zedapirul fenaSi 2003 wlidan 2005 wlisken klebulobs. es 
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ZiriTadad ganpirobebulia 2003 wlis dabinZurebis maRali 

doniT. 

niadagis zedapiruli fenebis PO4 parametriT dabinZureba 

iseve rogorc NO3-iT dabinZureba damokidebulia rogorc 

drois faqtorze, aseve fermeris faqtorze. sxvadasxva wlebis 

dabinZurebis doneebi da sxvadasxva fermeris niadagis 

zedapiruli fenebis dabinZurebis doneebi erTnairad 

mniSvnelovnad gansxvavdebian erTmaneTisagan.   

cxrili IV.4. 

fermerebis nakveTebis niadagebis zedapirul fenaSi 0-15 sm 

siRrmeze PO4  (mg/kg)   Semcvelobebi 2003 

 

sinjis 

# 

raioni, sofeli 2003 aprili 2003 oqtomberi 

1 Cxorowyu, II WoRa 269 55 

2 Cxorowyu, II WoRa 104 90.3 

3 Cxorowyu, II WoRa 171 70.2 

4 walenjixa, obuji 1071 642 

5 walenjixa, obuji 91.8 104 

6 xobi, bia 183.6 580.2 

7 xobi, sajijao 844 514 

 

rogorc cxrili IV.4-dan Cans 2003 wlis gazafxulis 

monacemebiT PO4 –is Semcveloba meryeobs 91.8 mg/kg-dan (#5 

sinji) 1071 mg/kg-mde (#4 sinji). amave wlis Semodgomis 

monacemebiT  ki - PO4- is Semcveloba niadagis zedapirul 

fenaSi icvleba 55mg/kg-dan (#1 sinji) 580 mg/kg-mde (#6 sinji). 
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cxrili IV.5. 

fermerebis nakveTebis niadagebis zedapirul fenaSi 0-15 sm 

siRrmeze PO4   (mg/kg)  Semcvelobebi 2004 

 

sinjis 

# 

raioni, sofeli 2004 aprili 2004 oqtomberi 

1 Cxorowyu, II WoRa 49 49 

2 Cxorowyu, II WoRa 110 349 

3 Cxorowyu, II WoRa 330 370 

4 walenjixa, obuji 1469 948 

5 walenjixa, obuji 134 135 

6 xobi, bia 489 673 

7 xobi, sajijao 1836 795 

 

2004 wels 2003 welTan SedarebiT izrdeba niadagis 

zedapiruli fenis dabinZureba PO4 parametriT. kerZod, 2004 

wlis gazafxulis monacemebiT, (cxrili IV.5) yvelaze maRali 

Semcveloba PO4 –is SeiniSneba #7 sinjSi  _ 1836 mg/kg, xolo 

yvelaze mcire Semcveloba ki  _ #1 sinjSi – 49 mg/kg.   

2004 wlis Semodgomis monacemebiT ki - #1 sinjSi PO4 

Semcveloba ucvlelia – 49mg/kg. da maqsimaluri Semcveloba ki 

aRiniSneba #4 sinjSi _ 948 mg/kg. 
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cxrili IV.6. 

fermerebis nakveTebis niadagebis zedapirul fenaSi 0-15 sm 

siRrmeze PO4  (mg/kg)   Semcvelobebi 2005 

 

sinjis 

# 

raioni, sofeli 2005 aprili 2005 oqtomberi 

1 Cxorowyu, II WoRa 195 198 

2 Cxorowyu, II WoRa 88 93 

3 Cxorowyu, II WoRa 185 224 

4 walenjixa, obuji 183 202 

5 walenjixa, obuji 160 146 

6 xobi, bia 248 240 

7 xobi, sajijao 225 220 

 

2005 wlis gazafxulis monacemebiT, (cxrili IV.6) PO4 –is 

Semcveloba klebulobs 2004 wlis monacemebTan SedarebiT. 

kerZod, PO4 Semcveloba icvleba 88 mg/kg-dan (#2 sinji) 248 

mg/kg-mde (#6 sinji). 2005 wlis Semodgomis monacemebiT 

minimaluri Semcveloba PO4 –sa aRiniSneba #2 sinjSi _ 93 

mg/kg. maqsimaluri ki - #6 sinjSi _ 240 mg/kg. 

sami wlis monacemebiT SeiZleba davaskvnaT, rom PO4 

parametriT dabinZureba 2004 wels matulobs 2003 welTan 

SedarebiT da Semdeg 2005 wels ki klebulobs.  
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niadagis siRrmiT fenebSi nitratebis (NO3) (mg/kg)   

Semcvelobebi 2002, 2003, 2004 da 2005 wlebSi 

 

sxvadasxva fermerebis nakveTebis niadagebis siRrmiTi fenebis 

dabinZurebebi parametri NO3 –iT sxvadasxva wlebSi 

erTmaneTisgan gansxvavebulad icvleboda. niadagis siRrmiTi 

fenebi yvelaze naklebad dabinZurebuli iyo 2002 da 2004 

wlebSi. yvelaze metad dabinZurebuli iyo 2003 wels, Tumca 

or fermerTan (#4, #5 da #6 sinji) yvelaze meti dabinZureba 

aRiniSneboda 2005 wels. sam fermerTan 2005 wlis dabinZureba 

aRemateba mxolod erTi (2002, 2004) wlebis dabinZurebas, anu 

erT-erTi minimaluria. es Sedegebi kargad Seesabameba niadagis 

zedapiruli fenebis dabinZurebis cvalebadobis Sedegebs. 
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niadagis siRrmiT fenebSi nitratebis (NO3) (mg/kg)    

Semcvelobebi 2002, 2003, 2004 2005 wlebSi 

cxrili IV.7. 

   NO3  mg/kg 
sinjis # raioni, sofeli siRrme 2002 

oqtomberi 

2003 

oqtomberi 

2004 

oqtomberi 

2005 

oqtomberi 

15 13.2 24.3 11.6 19.7 
30 10.1 24.3 10.1 18.2 
60 9.7 19.5 10.8 18.7 
90 9.2 15.4 10.8 17.7 

1 Cxorowyu, II WoRa 

120 9 15.4 10.8 12.2 
15 20 24.3 11.60 24.7 
30 21 30.5 15.50 20.2 
60 18 43.4 8.50 19.4 
90 17 40.0 15.50 16.6 

2 Cxorowyu, II WoRa 

120 17 40.0 15.50 16.8 
15 24.3 25.80 11.00 18 
30 21.7 30.50 12.50 18.7 
60 21 40.50 12.00 10.8 
90 20.5 30.0 10.00 10.1 

3 Cxorowyu, II WoRa 

120 20.5 30.0 10.00 12.4 
15 21.7 30.50 30.50 39.7 
30 19.5 38.50 38.50 38.3 
60 17.3 274.00 48.70 44.7 
90 15 270.00 48.70 40.4 

4 walenjixa, obuji 

120 
 

15 280.00 45.00 30.1 
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15 15 19.50 7.00 22.4 
30 15 12.40 3.10 22.2 
60 14 10.85 13.20 25.3 
90 13 10.00 7.75 25.2 

5 walenjixa, obuji 

120 11 10.00 7.75 22.2 
15 15 40.0 30.50 56.9 
30 15 32.50 38.50 55 
60 12 32.50 38.50 55 
90 10 20.50 38.50 40.7 

6 xobi, bia 

120 10 20.20 38.50 38.1 
15 61.1 43.40 34.50 38.5 
30 24.3 34.50 21.70 38.1 
60 27 38.50 27.50 28.7 
90 22 35.00 43.40 20.4 

7 xobi, bia 

120 20 35.00 40.00 21.2 
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niadagis siRrmiTi fenebSi (PO4) (mg/kg)   Semcvelobebi 2002, 

2003, 2004 da 2005 wlebSi 

 

niadagis siRrmiTi fenebi parametr PO4-iT yvelaze naklebad 

aris dabinZurebuli 2005 wels, Semdeg _ 2003 wels, Semdeg – 

2004 wels, xolo yvelaze metad aris dabinZurebuli 2002 wels. 

es Sedegebi kargad Seesabameba niadagis zedapiruli fenebis 

dabinZurebis cvalebadobis gamokvlevis Sedegebs.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 77

niadagis siRrmiT fenebSi nitratebis (PO4)  mg/kg 

Semcvelobebi 2002, 2003, 2004 2005 wlebSi 

cxrili IV.8. 

   PO4   mg/kg 
sinjis # raioni, sofeli siRrme 2002 

oqtomberi 

2003 

oqtomberi 

2004 

oqtomberi 

2005 

oqtomberi 

15 122.4 43.0 49.0 144 
30 116.2 67.0 73.0 148 

1 Cxorowyu, II WoRa 

60 112.5 43.0 37.0 138 
90 120 43.0 55.0 115 
120 100 43.0 55.0 84 
15 300 122.0 349.0 83 
30 280 147.0 471.0 94 
60 280 71.0 196.0 112 
90 230 70.0 183.0 72 

2 Cxorowyu, II WoRa 

120 210 70.0 183.0 68 
15 318.2 100.0 150.0 180 
30 281.5 105.0 120.0 120 
60 250 120.0 120.0 106 
90 230 100.0 120.0 102 

Cxorowyu, II WoRa 

120 210 

3 

100.0 100.0 80 
15 661 538.0 948.0 200 
30 520 563.0 581.0 184 

4 walenjixa, obuji 

60 500 471.0 673.0 172 
90 480 400.0 448.0 172 
120 400 400.0 400.0 148 

5 walenjixa, obuji 15 200 122.0 135.0 211 
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30 150 134.0 55.0 92 
60 120 55.0 73.0 99 
90 110 40.5 110.0 60 

  

120 100 40.0 110.0 50 
15 200 100.0 673.0 244 
30 200 80.0 581.0 200 
60 180 70.0 648.0 163 
90 150 40.0 500.0 92 

6 xobi, bia 

120 120 40.0 500.0 78 
15 1003 61.0 795.0 164 
30 220.3 79.5 857.0 160 
60 250 46.5 795.0 74 
90 150 46.0 367.0 40 

7 xobi, bia 

120 120 46.0 350.0 38 
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fermerebis sasoflo-sameurneo niadagebis siRrmiTi fenebis 

dabinZurebis doneebs Soris gansxvaveba 2002-2005 wlebSi 

 

cxrilebSi IV.9 da IV.10 dansazRvrulia NO3 da  PO4 

parametriT niadagebis dabinZurebis doneebs Soris gansxvaveba 

wlebis ganmavlobaSi. es Sedegebi kargad Seesabameba niadagis 

zedapiruli fenebis dabinZurebis cvalebadobis gamokvlevis 

Sedegebs.   

NO3-iT dabinZureba 

                                                   cxrili IV.9. 
 
sinji 

# 

raioni, sofeli NO3-iT dabinZurebis doneebs Soris 

gansxvaveba wlebis ganmavlobaSi 

 

1 Cxorowyu, II WoRa 2003<2002<2005<2003 

2 Cxorowyu, II WoRa 2004<2002=2005<2003 

3 Cxorowyu, II WoRa 2004<2005<2002<2003 

4 walenjixa, obuji 2002<2004=2005<2003 

5 walenjixa, obuji 2004<2002<2003<2005 

6 xobi, bia 2002<2003<2004<2005 

7 xobi, bia 2002<2005<2005<2003 

 

 .  
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PO4-iT dabinZureba 

cxrili IV.10. 
 
# raioni, sofeli PO4-iT dabinZurebis doneebs Soris 

gansxvaveba wlebis ganmavlobaSi 

 

1 Cxorowyu, II WoRa 2003<2004<2002=2005 

2 Cxorowyu, II WoRa 2005<2003<2004<2002 

3 Cxorowyu, II WoRa 2005<2003<2004<2002 

4 walenjixa, obuji 2005<2003<2004<2002 

5 walenjixa, obuji 2005<2003<2004<2002 

6 xobi, bia 2003<2005<2002<2004 

7 xobi, bia 2005<2003<2002<2004 
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IV.1. N P K  Semcvelobis dinamika gadamuSavebul da 

gadaumuSavebel nakelSi 

 

 Tanamedrove miwaTmoqmedebis swori, racionaluri sistema 

gulisxmobs agroteqnikur RonisZiebaTa iseTi kompleqsis 

gatarebas, romelic saSualebas mogvcems maqsimalurad 

gavzardoT mosavlianoba da uzrunvelvyoT mosaxleoba 

sasoflo-sameurneo produqtebiT, xolo pirutyvi sakvebiT.  

 zemoTaRniSnulidan gamomdinare dRis wesrigSi dgeba 

niadagis nayofierebis SenarCunebisa da amaRlebis sakiTxi 

garemosa da adamianis janmrTelobisaTvis zianis miyenebis 

gareSe.  

 droTa ganmavlobaSi, fermerebs, sxvadasxva tipis 

niadagebSi garkveuli tradiciebis Sedasabamisad SeqondaT 

organuli sasuqebi. es tradiciuli midgoma aucileblad 

gadaxedvas saWiroebs im fermerebTan, visac auSendaT 

gaumjobesebuli konstruqciis nakelsacavebi da biogazis 

danadgarebi. maT ukve aqvT SesaZlebloba sxvadasxva saxis 

gadamuSavebuli nakeli gamoiyenon  niadagis nayofierebis 

amaRlebisaTvis. am mizniT ki aucilebelia farTo 

saganmanaTleblo muSaobis Catareba da niadagSi organuli 

sasuqebis Setanis optimaluri normebis damuSaveba dadgena, 

raTa Tavidan iqnes acilebuli niadagis damatebiTi 

dabinZureba da miRebuli iqnas maqsimalurad SesaZlo 

raodenobis ekologiurad sufTa mosavali. 

rogorc literaturidan aris cnobili (pereturini), 

Cveulebrivi nakeli Seicavs wyalsa da mkvriv masas. 

gansxvavebulia sxvadasxva pirutyvis nakelSi wylisa da 

mkvrivi masis Semcvelobebi.  
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cxovelTa mkvrivi masis qimiuri Semadgeneli nawilebia _ 

wyali, organuli nivTierebebi, azoti (N),  K2O, CaO,  P2O5.  sxva 

dasxva pirutyvis nakelisaTvis  am naerTTa Semcveloba 

sxvadasxvaa.   

dasavleT saqarTvelos samive raionis (Cxorowyu, 

walenjixa, xobi) soflebSi soflis meurneobis sxva dargebTan 

erTad mecxoveleobas wamyvani adgili uWiravs. gansakuTrebiT 

bolo wlebis ganmavlobaSi SeiniSneba msxvilfexa rqosani 

pirutyvis suladobis zrda, ramac ganapiroba am regionSi 

didi raodenobiT organuli sasuqis, nakelis, dagroveba. aman 

ki dRis wesrigSi daayena nakelis marTvis sistemis SemuSavebis 

aucilebloba.  

 garemos sasoflo-sameurneo narCenebiT  dabinZurebis 

Semcirebis TvalsazrisiT dasavleT saqarTvelos zogierT 

raionSi moewyo gaumjobesebuli konstruqciis nakelsacavebi 

da biogazis danadgarebi. 

ramodenime biogazis danadgaridan aRebuli iqna nimuSi 

da Catarda Semdegi qimiuri da mikrobiologiuri analizebi.  

1. saerTo, cilovani da amiakuri azotis gansazRvra 

gadaumuSavebel da biogazis danadgaridan 

gadmotvirTul, gadamuSavebul nakelSi; 

2. fosforis gansazRvra gadamuSavebul nakelSi; 

3. kaliumis gansazRvra gadamuSavebul nakelSi; 

4. biogazis kaloriulobis Sefaseba; 

5. celulozis gansazRvra gadaumuSavebel da biogazis 

danadgaridan gadmotvirTul, gadamuSavebul nakelSi; 

 

sawyis da gadamuSavebul nakelSi fosforisa da kaliumis 

gansazRvra Catarebuli iqna meTodikebis mixedviT, romelic 
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aRwerilia literaturaSi (Gtnth,eucrbq F& D&^ Ghfrnbrev gj 

fuhjyjvbxtcrjq [bvbb^ Vfcrdf^ 1963)& 

xolo danarCeni analizebi Catarda “Standart Methods for 

Examination of Water and Waste water, 1965, 16th edition, 

APHA.AWWA.WPCF- is mixedviT. 

  anaerobul pirobebSi organuli masebisgan biogazis 

miRebis procesi sam fazad mimdinareobs: 

  I faza hidrolizis fazaa. am fazaSi fermentaciuli 

baqteriebi cilebs, cximebs, lipidebs, polisaqaridebs da sxva 

organul nivTierebebs ufro martiv nivTierebebad _ 

naxSirwylebad, aminomJavebad Slian.  

  II fazaSi moqmedi mJavebis mwarmoebeli baqteriebi I fazis 

produqtebs acetatic mJavad (CH3COOH), wyalbadad (H2) da 

naxSirorJangad (CO2) gardaqmnian. es baqteriebi mkacrad 

anaerobulebi ar arian da SeuZliaT mJave garemoSi arseboba. 

acetatic mJavas warmoqmnisaTvis maT sWirdebaT Jangbadi da 

naxSirbadi. amisaTvis isini iyeneben organuli masis Jangbads 

da am masaSi moTavsebul Tavisufal Jangbads. amiT mJavebis 

mwarmoebeli baqteriebi qmnian anaerobul pirobebs, rac metad 

mniSvnelovania meTanis warmomqmneli baqteriebisaTvis. garda 

amisa isini wina fazis produqtebs Slian ufro martiv 

spirtebad, organul mJavebad, aminomJavebad da mcire 

raodenobis meTanad. meore fazis procesi endoTermuli, anu is 

SesaZlebelia mxolod garedan miwodebuli energiis 

saSualebiT. 

  III fazaSi momqemdi meTanwarmomqmneli baqteriebi wina 

fazaSi warmoqmnil wyalbads, naxSirorJangs da acetatis 

mJavas iyeneben meTanis da naxSorJangis sawarmoeblad. am 
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baqteriebisaTvis yvelaze mniSvnelovani acetatis mJavaa. is 

maTi mTeli sakvebis 75% Seadgens. 

  samive faza `meTanuri duRilis~ saxeliT aris cnobili. 

mTeli am procesis Semdeg iSleba organuli masis 30%. anu 

Txevadi masis 1-2%. am procesis dros gazis saxiT arsebuli 

azoti (N) gardaiqmneba amiakad (NH3). misi raodenoba 

Cveulebriv nakelTan SedarebiT 4-jer izrdeba. is wyalSi 

advilad ixsneba da mcenareebi mas advilad iTviseben. garda 

amisa, mcenareebis mier aTvisebis unaris mqone fosforis 

naerTebi ormagdeba da nakelSi arsebuli fosforis 50%-s 

aRwevs. gansakuTrebiT mdidari sasuqi warmoSveba rodesac 

biogazis danadgars nakelis garda Sardic miewodeba. is 

Seicavs azotis (N), fosforis (P2O5) da kaliumis (K2O) 

naerTeba. metad mniSvnelovania gadasamuSaveblad miwodebul 

organul masaSi naxSirbadis (C) da azotis (N) fardoba. 

  biogazis danadgarSi gadamuSavebuli biomasis sasuqad 

gamoyenebiT Cveulebriv nakelTan SedarebiT mosavlianoba 5-

15%-iT izrdeba. 

  `meTanuri duRilis~ dros warmoqmnili biogazi 

normalur SemTxvevaSi Semdegi Semadgenlobisaa: CH4 _ 50-58%; 

CO2 _ 29-40%; H2 _ 5-10%; N2 -3-6%; H2S _ 1%. misi Tbounarianoba 

tolia 5 000- 5500 kkal. 1m3 biogaziT 1.7 kvtsT 

eleqtroenergiis an 5.96 kvtsT siTbos miReba SeiZleba. 

SedarebisTvis, bunebrivi gazidan 7.52 kvtsT siTbo miiReba. 

 

analizis Sedegebi mocemulia cxrilSi # IV.1.1. 
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                                                      cxrili # IV.1.1 

azotis, fosforis da kaliumis Semcveloba gadaumuSavebel da biogazis  

danadgaridan gadmotvirTul gadamuSavebul nakelSi 

 

nimuSis 

nomeri 

saanalizo nimuSebSi gansazRvruli komponentebi 

 N 

saerTo 

N 

cilovani 

N 

amiakuri 

P K celuloza biogazis 

Semadgenloba 

 sawy gad. sawy gad. sawy gad. mSr. 

naSTi

% 

filt

rati 

g/l 

mSr. 

naSTi

% 

filt

rati 

g/l 

sawy 

% 

gad. 

% 

CH4

% 

CO2  

% 

#1 0.37 0.25 0.20 0.18 0.08 0.32 0.08 1.60 0.41 0.23 4.8 4.35 64 36 

#2 0.33 0.24 0.24 0.16 0.09 0.36 0.08 1.61 0.58 0.71 4.8 4.55 61 39 

#3 0.30 0.20 0.23 0.15 0.07 0.28 0.11 1.89 0.47 0.23 3.85 3.60 70 30 

#4 0.28 0.20 0.19 0.14 0.09 0.36 0.07 1.51 0.40 0.19 4.20 3.5 62 38 

#5 0.26 0.21 0.17 0.13 0.09 0.36 0.089 1.69 0.42 0.22 4.20 3.90 61 39 
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cxrilSi #IV.1.1. mocemuli #1 da #2 saanalizo nimuSebi 

aRebulia 300C temperaturaze momuSave biogazis danadgaridan, 

xolo danarCen #3, #4 da #5 saanalizo nimuSi aRebulia 

dabal temperaturaze (15-180C) momuSave biogazis 

danadgarebidan. 

miRebuli Sedegebis analizis safuZvelze SeiZleba 

davaskvnaT, rom gruntis wylebis da niadagebis dabinZureba 

mniSvnelovnad mcirdeba nakelis biogazis danadgarSi 

gadamuSavebis Sedegad, sadac temperatura daaxloebiT 30-350C  

-ia. amitoma garemos dabinZurebis maqsimaluri SemcirebisaTvis 

sasurvelia biogazis danadgarSi nakelis gadamuSaveba 

ganxorcieldes Termofilur reJimSi, 50-550C temperaturaze. 

biogazis danadgarSi gadamuSavebuli da Semdgom misgan 

amoRebuli nakeli gasufTavebulia mavne mikrobebisagan da 

sxvadasxva parazitebis kvercxebisagan, biogazis danadgarSi 

arsebuli maRali temperaturis gamo. amitomac misi gamoyeneba 

sasuqad gansakuTrebiT efeqturia. radgan biogazis 

danadgaridan amoRebuli biomasis SetaniT niadagSi ar 

Seitaneba sxvadasxva sarevela  mcenareebis Teslebi da 

mikroorganizmebis kvercxebi, da amasTan erTad mdidaria 

azotiTa da fosforiT. 

aRsaniSnavia, rom biogazis danadgaridan gazis warmoeba 

xdeba mxolod im SemTxvevaSi roca reaqtorSi temperatura 

daaxloebiT 50-550C -ia. 
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gaumjobesebuli konstruqciis nakelsacavSi gadamwvar 

nakelSi sakvebi elementebis Semcveloba Semdegia: N- 0.3%; P2O5 -

0.1%;  K (K2O)- 0.4%. 

calkeuli kulturebis biologiuri moTxovnilebis da 

niadagSi da nakelSi organuli sasuqebis elementebis 

Semcvelobis gaTvaliswinebiT, dasavleT saqarTvelos samive 

raionis 220 fermerisaTvis SemuSavebuli da gavrcelebul iqna 

rekomendaciebi N da P marTvis sakiTxebTan dakavSirebiT.  

niadagis gaRaribebas da mosavlianobis Semcirebas aqvs 

adgili miwaTmoqmedebis Sedegad, roca niadagidan xdeba 

sakvebi nivTierebebis gatana mosavliT da niadagis organuli 

nivTierebebis daSliT. sakvebi elementebis kvlav dabruneba 

niadagSi xdeba mineraluri da organuli sasuqebis 

gamoyenebiT. rac moiTxovs racionaluri agroteqnikuri 

RonisZiebebis SemuSavebas.  

radganac organuli sasuqi nakeli mTlianad ver 

uzurnvelyofs sxvadasxva mcenareebs (citrusebi, simindi, vazi, 

Txili, boxtneuli) sasuqiT, amitomac aucilebelia masSi 

damatebiT Setanil iqnes mineraluri sasuqebi – amoniumis 

gvarjila, martivi superfosfati, kaliumis marili. sxvadasxva 

mcenarisaTvis am sasuqebze moTxovna sxvadasxvaa.  

cdebis Sedegad aRmoCnda, rom fermeri iZulebulia 1 

heqtarze simindis moyvanisaTvis yovelwliurad SeiZinos 

daaxloebiT 365 kg amoniumis gvarjila, 500 kg – martivi 

superfosfati, 150 kg - kaliumis marili. es yvelaferi ki 
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TanxebTanaa dakavSirebuli, romlis ekonomikuri saSualebac 

fermers ar gaaCnia, dgevandeli arastabiluri ekonomikuri 

mdgomareobidan gamomdinare.  

 

 

 

  

V. NPK Semcvelobis dinamika md. xobiswyalsa da masSi 

Camdinare mdinareebsa (oCxomuri, Waniswyali, WoRa) da  

sasmel wyalSi 

 

V.1. mdinare xobiswylis auzis hidroqimiuri daxasiaTeba 

 

 md. xobi (xobiswyali) Savi zRvis erT-erTi patara 

mdinarea. auzis farTi 1340 km2 (Rjktcybrjd D& B& Trjkjubz b djlybt 

fnyfitybz Uhepbb& N,&^ Vtwybtht,f^ 1992)& radgan, mdinare xobis auzSi 

msxvili dasaxlebuli punqtebi da samrewvelo ibieqtebi ar 

aris,  garemos dabinZurebis mTavari wyaro soflis meurneobaa 

(mineraluri sasuqebi, pesticidebi, mecxoveleobis fermebi). Tu 

gaviTvaliswinebT, rom erTi msxvilfexa saqoneli weliwadSi 

1.2 t myar da 6 t-mde Txevad gamonayofs iZleva (Ghzybiybrjd F& 

Y&^ Fuhj[bvbz& V&^ 1940), fermeruli meurneobebi garemoSi 

organuli da biogenuri nivTierebebis emisiis umZlavres 

wyaros unda mivakuTvnoT.  
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 saqarTvelos sxva patara mdinareebis msgavsad md.xobi da 

misi Senakadebi hidroqimiuri TvalsazrisiT Zalze sustad 

aris Seswavlili. met-naklebad sistemuri monacemebi 

dagrovili hqonda hidrometsamsaxurs (hidrometsamsaxuris 

biuletenebi, 1980-1991). md. xobis arc Tu sistematuri 

dakvirvebebi tardeboda sof. leganaresa da sof. yulevSi. 

amasTan yulevSi aRebul sinjebze aSkaraa Savi zRvis wylis 

gavlena. 90-ian wlebSi dakvirveba Sewyda. wylis erTi sinjis 

analiziT Semoifargleba v.zverevis gamokvleva (Pdthjd D& G&^ 

Tythutnbrf ublhj[bvbxtcrs[ ghjwtccjd cjdhtvtyyjuj  crlbvtynjutytpf& 

Yferf^ 1983&) . saintereso informacia aqvs Segrovili z.CantlaZes 

(Xfynkflpt P& B&^ Ifdkbfidbkb K& E& ^ Pfuhzpytyyjcnm ghbhjlyb[ djl b gjxd 

Uhepbycrjq CCH d htpekmnfnt [bvbpfwnn ctkmcrjuj [jpzbcndf& K&^ 

Ublhjvtnbplfl^ 1982*)& misi monacemebiT md.xobis auzSi 

qlororganuli pesticidebis Semcveloba 0.05-0.16 mkg/l-ia. 

misive monacemebiT mdinaris wylebSi sakmaod maRalia NH4 da 

PO4 -is koncentraciebi (0.6-1.7 da 0.05-.05. mg/l Sesabamisad), rac 

im periodSi (80-iani wlebi) mineraluri sasuqebis farTO 

gamoyenebiT unda avxsnaT. 

 zemoTaRniSnulidan cxadia, rom md.xobi da misi 

Senakadebis hidroqimiuri da ekoqomiuri gamokvleva aqtualur 

ekologiur sakiTxs miekuTvneba. arCevani imiTaa gamarTlebuli, 

rom regionSi sakmaodaa ganviTarebuli mecxoveleoba. amasTan 

anTropogenuri dabinZurebis gamovlena da raodenobrivi 

Sefaseba patara mdinareebze ukeT Cans. garda amisa, miRebuli 
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informacia saSualebas mogvcems obieqturad SevafasoT 

kolxeTis zonis mdinareebis wili Savi zRvis dabinZurebaSi. 

 

 

V.2. mdinareebis xobiswyali, Waniswyali, oCxomuri 

dabinZurebis done 

 

N niadagebis. gruntis wylebisa da zedapiruli wylebis 

dabinZurebis  erT_erTi ZiriTadi wyaro fermerul 

meurneobebSi organuli da araorganuli sasuqebis gamoyenebaa, 

rac iwvevs niadagebsa da gansakuTrebiT monarecx wylebSi 

azotovani naerTebis, pirvel rigSi nitratebis Semcvelobis 

zrdas. 

 md. xobiswyali da misi Senakadebi miekuTvneba sustad 

mineralizebul, karbonatuli klasis kalciumis jgufis 

wylebs. maTi hidroqiumiur reJims gansazRvravs mdinaris 

balansSi atmosferuli wylebis wili (minimaluri 

mineralizacia gvian gazafxulze, maqsimaluri Semodgoma-

zamTarSi). normirebuli nivTierebebis Semcveloba da sxva 

maCveneblebi (pH, mTavari ionebi, biogenuri nivTierebebi, mZime 

liTonebi, navTobpoduqtebi da sxva) md. xobiswylis auzis 

zedapirul wylebSi zRvrulad dasaSveb sidideebze naklebia.  

 mdinareebis dabinZureba drosa da sivrceSi wlis 

sxvadasxva periodSi ZiriTadad icvleba amoniumis azotis, 

nitratebisa da fosfatebis mixedviT. 
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 md.WoRaSi, pirveli dasaxlebuli punqtidan dinebis 

mimarTulebiT amoniumis azotis Semcveloba izrdeba 2-jer da 

aRwevs 0.54mg/l-s; nitratebis Semcveloba izrdeba 3.5-jer da 

aRwevs 7.6mg/l-s, xolo fosfatebis Semcveloba izrdeba 2-jer 

da aRwevs 0.05 mg/l-s. 

 md. oCxomurSi, md. xobiswyalTan SeerTebamde amoniumis 

Semcveloba izrdeba 10-jer da aRwevs 0.2 mg/l-s, nitratebis 

Semcveloba izrdeba 6-jer da aRwevs 6.7 mg/l-s, xolo 

fosfatebis Semcveloba izrdeba 2-jer da aRwevs 0.032 mg/l-s. 

 md. WaniswyalSi, md. xobiswyalTan SeerTebamde, amoniumis 

Semcveloba izrdeba 10-jer da aRwevs 0.45 mg/l-s, nitratebis 

Semcveloba izrdeba 50-jer da aRwevs 6.3 mg/l-s, xolo 

fosfatebis Semcveloba izrdeba 3-jer da aRwevs 0.046 mg/l-s. 

M md.xobiswyalSi amoniumis Semcveloba izrdeba 8-jer da 

aRwevs 0.8 mg/l-s nitratebis Semcveloba izrdeba 10-jer da 

aRwevs 10 mg/l-s, xolo fosfatebis Semcveloba izrdeba 3.5-

jer da aRwevs 0.07 mg/l-s. 

 dadginda, rom mdinareebis dabinZurebis erT-erT realur 

wyaros warmoadgens sanakeledan monarecx wylebSi organuli 

da biogenuri nivTierebebi, romelTa Semcveloba ramdenjerme 

aRemateba zRvrulad dasaSveb koncentraciebis mniSvnelobebs. 

miuxedavad imisa, rom am wyaros gavleniT md.xobiswylisa da 

misi Senakadebis wylebSi normirebul nivTierebaTa 

Semcveloba izrdeba, didi ganzavebis gamo igi dasaSveb 

normebs ar scildeba. 
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M mdinare xobiswyali da misi Senakadebis wylebSi 

damabinZurebeli ingredientebis (amoniumi, nitrati-ioni) 

fonuri koncentraciebi 0.01-0.07 da 0.10-2.04 mg/l-ia, xolo 

eqstremaluri koncentraciebi ki amoniumi _ 0.00-0.8mg/l, 

nitratebi 0.11-11 mg/l-ia. zemoaRniSnuli ingredientebis 

eqstremaluri koncentrciebis pirobebSic ki mxolod 

amoniumia zRvrulad dasaSveb koncentraciaze (0.39mg/l) 

maRali. zogadad SegviZlia vTqvaT, rom gamokvleul 

mdinareebSi gazafxulidan zamTramde adgili aqvs nitratebis 

koncentraciis ramdenadme zrdis tendencias sustad 

gamoxatuli pikebiT mais-ivnisSi da seqtember-oqtomberSi. 

 md.WoRas md.oCxomurTan SeerTebamde biogenuri 

nivTierebebis koncentracia metia, vidre oCxomurSi, rac 

gavlenas axdens md. oCxomuris qimiur Semadgenlobaze md. 

WoRasTan mierTebis Semdeg. es gavlena dasturdeba 

damaxasiaTebeli hidrologiuri kveTebis monacemebis 

SedarebiT. miuxedavad imisa rom md.oCxomuris xarji 

mniSvnelovnad metia vidre md.WoRas, misi gavlena md.oCxomuris 

dabinZurebaze mainc naTlad Cans. 

M md. oCxomuris biogenuri komponentebis Semcveloba metia, 

vidre md.xobiswyalSi, rac vlindeba md.oCxomuris mierTebis 

Semdeg md. xobiswylis qimiur SedgenilobaSi. 

 md. WaniswyalSi md. xobiswylis SeerTebamde aseve metia 

biogenuri komponentebis Semcveloba, rac vlindeba 

md.xobiswylis qimiur SedgenilobaSi md.WaniswyalTan 

mierTebis Semdeg. 
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 md. xobiswylis gavlena Savi zRvis sanapiro zolSi 

biogenuri nivTierebebis koncentraciaze ar SeimCneva mdinaris 

wylis ganzavebis maRali xarisxis gamo. 

 mdinareebis calkeuli monakveTebis dabinZurebis doneebis 

analizi saSualebas iZleva garkveuli miaxloebiT 

davaxasiaToT md. xobiswylis auzis administraciuli 

raionebis gavlena garemos dabinZurebaze. 
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                                      cxrili # V.2.1.  

sakvlev teritoriaze  mdinareTa sinjebis adgilebi 
 
# mdinaris 

dasaxeleba 
sinjis 
aRebis 

hidrologi
uri kveTi 

raioni uaxloesi 
sofeli 

sinjis aRebis 
hidrologiuri 

kveTis 
adgilmdebareoba 

kvlevis mizani 

#1 Cxorowyu muxuri pirvel 

dasaxlebul 

punqtamde 

mdinaris mdgomareobis 

Sefaseba dabinZurebamde 

#2 Cxorowyu kircxi md. oCxomuris 

SeerTebamde 

md. xobiswylis dabinZurebis 

Sefaseba md.oCxomuris 

SeerTebamde 

#3 Cxorowyu kircxi md. oCxomuris 

SeerTebis Semdeg 

md. xobiswylis dabinZurebaze 

md.oCxomuris dabinZurebis 

Sefaseba 

#4 Cxorowyu sajijao Cxorowyus raionis 

adm. sazRvarTan 

md. xobiswyalze Cxorowyus 

raionis gavlenis Sefaseba 

#5 xobi pirveli maisi md.Waniswylis 

SeerTebamde 

md.xobiswylis dabinZurebis 

Sefaseba md.Waniswylis 

SeerTebamde 

#6 xobi pirveli maisi md.Waniswylis 

SeerTebis Semdeg 

md. xobiswyalze walenjixisa 

da Cxorowyus raionebis 

gavlena 

1 xobiswyali 

#7 xobi bia fermer bigvava 

vanos nakveTTan 

mdinaris dabinZurebaze fermer 

bigvava vanos gavlenis 
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Sefaseba   

#8 xobi yulevi Sav zRvasTan 

SeerTebamde 

a) md. xobiswylis 

dabnZurebis Sefaseba 

b) md. xobiswylis 

dabinZurebaze misi auzis 

gavlenis Sefaseba 

#9 walenjixa saCino pirvel 

dasaxlebul 

punqtamde 

md. Waniswylis mdgomareobis 

Sefaseba dabinZurebamde 

#10 walenjixa walenjixa mdianreis 

monakveTis SuaSi 

mdinaris zemo nawilis 

dabinZurebis Sefaseba 

#11 xobi kircxi walenjixis adm. 

sazRvarTan 

md. Waniswyalze walenjixis 

raionis gavlenis Sefaseba 

2 Waniswyali 

#12 xobi pirveli maisi md.xobiswyalTan 

SeerTebamde 

a) md.Waniswylis 

dabinZurebis Sefaseba  

b) mdinaris dabinZurebaze 

walenjixis raionis 

gavlensi Sefaseba 

g) mdinaris dabinZurebaze 

fermeris gavlenis Sefaseba 

#13 Cxorowyu doberazeni pirvel 

dasaxlebul 

adgilamde 

mdinaris mdgomareobis 

Sefaseba dabinZurebamde 

3 oCxomuri 

#14 Cxorowyu pirveli WoRa md. WoRas 

SeerTebamde 

md. oCxomuris dabinZurebis 

Sefaseba md.WoRas SeerTebamde 
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#15 Cxorowyu pirveli WoRa md. WoRas 

SeerTebis Semdeg 

md. oCxomuris dabinZurebaze 

md.WoRas gavlebis Sefaseba 

#16 Cxorowyu pirveli maisi md. xobiswyalTan 

SeerTebamde 

md. oCxomuris dabinZurebaze 

misi auzis gavlenis Sefaseba 

  

#17 Cxorowyu meore WoRa pirvel mosaxlemde mdinaris mdgomareobis 

Sefaseba dabinZurebamde 

#18 Cxorowyu meore WoRa mdinaris monakveTis 

SuaSi 

mdinaris zemo nawilis 

dabinZurebis Sefaseba 

#19 Cxorowyu meore WoRa mdinaris monakveTis 

SuaSi 

mdinaris qvemo nawilis 

dabinZurebis Sefaseba 

  

#20 Cxorowyu meore WoRa md.oCxomurTan 

SeerTebamde 

mdinare WoRas 

dabinZurebis 

Sefaseba.  

a) md.WoRas dabinZurebis 

Sefaseba 

b) mdinaris dabinZurebaze 

sof.WoRas gavlenis 

Sefaseba 
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 walenjixis raionis gavlena (#1 sinji - pirvel 

dasaxlebul punqtTan, bolo sinji _ md. xobiswyalTan 

SeerTebamde)  md. Waniswylis dabinZurebaze gviCvenebs, rom 

raionis farglebSi NH4 -is Semcveloba dinebis mimarTulebiT 

izrdeba aTjer da aRwevs 0.45 mg/l-s; NO3 –is koncentracia 

izrdeba 50-jer da aRwevs 6.3 mg/l-s; PO4 –is Semcveloba 

izrdeba 5-jer da aRwevs 0.046 mg/l-s. 

 Cxorowyus raionis gavlena  md.xobiswylis dabinZurebaze 

gviCvenebs, rom raionis farglebSi NH4 –is Semcveloba dinebis 

mimarTulebiT izrdeba 30-jer da aRwevs 0.6 mg/l-s; NO3 –is 

koncentracia izrdeba 50-jer da aRwevs 5.26 mg/l-s; PO4 –is 

Semcveloba izrdeba 3-jer da aRwevs 0.032 mg/l-s. 

 xobis raionis gavlena md.xobiswylis dabinZurebaze 

gviCvenebs, rom raionis farglebSi NH4 –is Semcveloba dinebis 

mimarTulebiT izrdeba 7-jer da aRwevs 0.66 mg/l-s; NO3 –is 

koncentracia izrdeba 10-jer da aRwevs 6.3 mg/l-s; PO4 –is 

Semcveloba izrdeba 8-jer da aRwevs 0.08 mg/l-s. 

 mdinareebSi xobiswyali, Waniswyali, oCxomuri da WoRa, 

organuli nivTierebebis Semcvelobis zrdis faqts kargad 

xsnis niadagidan gamorecxvis Sedegad mdinareSi am 

damabinZurebeli nivTierebebis moxvedris procesi. 

literaturaSi monacemebi zedapiruli wylebis ekoqimiur 

maxasiaTeblebze fermeruli meurneobebis gavlenis Sesaxeb 

Zalze mwiria. 

amasTan arsebuli masala praqtikulad mTlianad 

mecxoveleobis didi fermebis (100 aTasi da meti suli 

pirutyvi) Camdinare wylebs exeba. aseve cotaa monacemi mdinare 

xobis qimiuri Sedgenilobis Sesaxeb. saTanado sainformacio 

banki amoiwureba hidrometsamsaxuris 1978-1992 wlebSi 
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mopovebuli SedegebiT (3-4 sinji wliurad, romlebic aRebuli 

iyo mxolod mdianris saTaveSi da SesarTavSi). amasTan sof. 

yulevTan aRebul sinjebze aSkaraa Savi zRvis gavlena da 

miRebuli SedegebiT mdinaris hidroqimiuri dasaxiaTeba 

SeuZlebelia. 

miRebul monacemebSi mdinaris wylebSi normirebuli 

nivTierebebis (amoniumis, nitratebis, fosfatebis da sxva) 

Semcvelobebi zRvrulad dasaSveb koncentraciebze naklebia. 

biogenur nivTierebebidan wamyvani adgili ukaviaT nitratebs, 

rac mineraluri sasuqebiT aixsneba. 

rogorc mosalodneli iyo, organuli da biogenuri 

nivTierebebis koncentraciebi Zalze maRalia nakelis narecx 

wylebSi, gansakuTrebiT maT ganzavebamde. ase magaliTad, 

amoniumis koncentracia Seadgens 12-15mg/l, nitratebis 19-23 

mg/l, fosfatebis 8-11 mg/l. amave rigiricaa narecx wylebSi 

kaliumis koncentraciac. misi ganawileba mdinarisa da 

Camdinare wylebis sxva biogenuri nivTierebebis analogiuria. 

unda vivaraudoT, rom wyalmeCxerobis periodSi (zafxuli, 

gviani Semodgoma, zamTari) anTropogenuri faqtorebis gavlena 

kidev ufro unda gaizardos. amasTan erTad, sainteresoa 

raionuli centrebis (xobi, walenjixa, Cxorowyu) gavlena md. 

xobiswylisa da misi Senakadebis ekoqimiur parametrebze. am 

TvalTaxedviT obieqturi daskvnis gakeTeba SesaZlebeli 

iqneba. 

miRebuli Sedegebis Sedareba hidrometsamsaxuris 

monacemebTan (1977 – 1990 wlebi) gviCvenebs, rom wylebis 

mineralizacia da maTSi organuli da biogenuri nivTierebebis 

koncentraciebi praqtikulad ar Secvlila. 

 



 99

nitratebis (NO3)koncentraciebis cvlileba 2002, 2003, 2004 wlebis 
ganmavlobaSi sxvadasxva mdinareebisaTvis 

md. oCxomuri 
 

time
0.5

3.0
NO3 
(mg/l)

 
                                             2002                               2003                          2004 
                                 

pirveli sinji – pirvel mosaxlemde 
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meore sinji _ mdinare WoRas SeerTebamde 
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mesame sinji _ mdinare WoRas SeerTebis Semdgom 
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1

4

7

 

NO3 
(mg/l)

time
 

                                             2002                               2003                           2004 
 

meoTxe (bolo sinji) _  md. xobiwyalTan SeerTebis adgilas 
 
 
 

nitratebis koncentraciis cvlileba md. oCxomuris sxvadasxva 
sinjebisaTvis 2002, 2003, 2004 wlebis ganmavlobaSi 
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NO3 
mg/l 

                                        2002                                2003                            2004                 
 

 sinji3 –md. WoRas SeerTebis Semdgom 
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nitratebis (NO3) koncentraciis cvalebadoba  2002, 2003, 2004 wlebis 
ganmavlobaSi 
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nitratebis (NO3)  koncentraciis cvalebadoba md. oCxomurSi  2002, 2003, 

2004 wlebis ganmavlobaSi 
 

 
*- TvalSisacemia nitratebis koncentraciebis Semcireba 2003 wels 2002 
welTan SedarebiT, odnav momatebuli nitratebis koncentracia 2004 wels 
2003 welTan SedarebiT, rac gamowveuli iyo naleqebis didi raodenobiT 
2002 wels, ris gamoc adgili qonda didi raodenobis nitratebis 
Carecxvas mdinareSi 
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rogorc aRiniSna, md. xobiswylisa da misi Senakadebis 

wylebSi ganisazRvra im pesticidebis Semcveloba, romlebic 

bolo wlebSi Semotanili iyo am regionSi. maTi aRmoCena 

sinjebSi zedabali koncentraciebis gamo ar moxerxda. es 

mosalodneli iyo, radgan gamoyenebuli pesticidebis 

raodenoba ar aRemateboda ramdenime aTeul kilograms.  

  mdinare xobisa da misi Senakadebis Waniswyali, oCxomuri 

WoRa ekoqimiuri gamokvlevebis Sedegebis  analizi gviCvenebs, 

rom md.xobisa da misi ZiriTadi Senakadebis wylebi miekuTvneba 

sustad mineralizebul, karbonatuli klasis, kalciumis tipis 

wylebs. dabali mineralizacia (∑ 1 < 200-250 mg/l), Cveulebriv 

damaxasiaTebelia maRalmTiani da Warbteniani regionebisaTvis. 

md.xobiswylis mineralizaciis Sigawliuri ganawileba 

logikuria (minimumi gazafxulze, maqsimumi Semodgomaze) da 

ganisazRvreba mdinaris kvebis reJimiT. patara mdinareebis 

SemTxvevaSi zogadi kanonzomierebebi naklebad logikuria, 

radgan maT mineralizaciaze bevri, zogjer SemTxveviTi 

faqtoric axdens gavlenas. 

 Semodgomaze aRebuli sinjebis permanganatuli 

Jangvadobis sidide gviCvenebs, rom mdinareTa wylebSi 

organuli nivTierebebis koncentracia dabalia (cxrili V.2.2.) . 

zogierTi gamonaklisiT  permanganaturi Jangvadobis indeqsi 

<5. ufro maRali JangvadobebiT (>8) xasiaTdebian SedarebiT 

mRvrie wylebi.  
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                                    cxrili # V.2.2.  

md. xobiswylisa da misi Senakadebis hidroqimiuri 

maxasiaTeblebi (bioorganuli da organuli nivTierebebi) 

mg/l Jangvadoba mg 0/l 
sinjis 

nomeri 
NH4 + NO2 - NO3 - PO4  3- perman. biqr. 

#1 0.10 0.00 3.33 0.01 3.42 5.20 

#2 0.05 0.00 4.41 0.01 3.52 5.50 

#3 0.04 0.00 4.20 0.02 3.90 6.80 

#4 0.05 0.00 4.20 0.02 3,26 6.20 

#5 0.12 0.00 4.87 0.01 5.47 9,2 

#6 0.04 0.00 6.30 0.01 4.54 7.70 

#7 0.04 0.00 5.04 0.01 5.47 8.80 

#8 0.05 0.00 5.46 0.012 5.22 8.30 

#9 0.04 0.00 5.88 0.01 6.34 9.80 

#10 0.10 0.00 6.30 0.021 7.26 11.60 

 

mdinare xobisa da misi Senakadebis wylebSi gansazRvruli 

iyo mZime liTonebis (spilenZi, TuTia, tyvia,vercxliswyali, 

rkina, dariSxani) Semcvelobebi. miRebuli SedegebiT (cxrili 

V.2.3.) spilenZis, TuTiisa da rkinis koncentraciebi naklebia 
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zRvrulad dasaSveb (saerTaSoriso normativebis Sesabamisad 

2,3 da 30 mg/l).  

cxrili # V.2.3. 

spilenZisa da  TuTiis koncentraciebi md. xobiswylis 

auzis wlebSi 

sinjis # Cu 2+  Zn 2+

1. md. oCxomuris SeerTebamde 2 4 
2. md. oCxomuris SeerTebis Semdgom 4 5 
3. md. Waniswylis SeerTebamde 2 4 
4. md. Waniswylis SeerTebis Semdgom 2 6 
5. Sav zRvasTan SeerTebamde 4 4 
6. md. xobiswyalTan SeerTebamde (W.w) 4 4 
7. md. WoRas SeerTebamde 3 4 
8. md. WoRas SeerTebis Semdeg 4 6 
9. md. xobiswyalTan SeerTebamde 4 4 
10. md.oCxomurTan SeerTebamde md.WoRas 
Sefaseba 5 6 
 

tyviis koncentracia yvela sinjSi naklebia 0.1, xolo 

vercxliswylis 0.0002mg/l-ze (zRvrulad dasaSvebi 

koncentraciebi Sesabamisad 0.01 da 0.002 mg/l). gamokvleul 

sinjebSi dabalia dariSxanis koncentraciac (0.001-0.002 mg/l) 

zRvruli dasaSvebi koncentracia 0.01-0.05mg/l. 

amrigad md.xobis auzis wylebi pesticidebiT, da mZime 

liTonebiT dabinZurebuli ar aris. 

aqve unda aRiniSnos, rom mdinareebis, sanakeleebidan 

Camonadeni wylebisa da fskeruli naleqebisaTvis 

baqteriologiuri dabinZurebis normebi ar arsebobs. 

rogorc wesi naklebi dabinZureba (50-dan 700-mde) SeimCneva 

mdinareTa saTaveebsa da dinebis zeda welSi, xolo dinebis 

mimarTulebiT dabinZureba matulobs. 
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2002 wlidan 2005 wlis CaTvliT kanonzomierad 

mimdinareobda auzis ZiriTadi mdinareebis organuli 

parametrebiT NO3 da PO4-iT dabinZurebis Semcireba.  

2004 wels mdinare WoRa NO3 parametriT SedarebiT 

dabinZurebuli iyo vidre 2005 wels. parametri PO4-iT mdinaris 

dabinZurebam 2005 wels ufro mniSvnelovnad daiklo. 

2005 wels md.oCxomruis dabinZurebam parametri NO3-iT 

mcirediT daiklo, aseTive mdgomareobaa  PO4-iT 

dabinZurebaSic. 

md. Waniswylis dabinZureba 2005 wels 2004 welTan 

SedarebiT, rogorc NO3   aseve PO4 parametrebiT umniSvnelod, 

magram mainc Semcirda. 

yvelaze ufro mniSvnelovnad Semcirda md. xobiswylis 

dabinZurebis done PO4 parametriT, Tumca ki NO3 parametriT 

mdinaris dabinZureba praqtikulad ar Secvlila. 
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V.3. NPK Semcvelobis dinamika sasmel wyalSi  

 

garemos anTropogenuri dabinZurebis TvalTaxedviT 

saintereso iyo ra gavlenas axdenda niadagebSi nitratebisa da 

fosfatebis Semcveloba Wis wylebis qimiur Semadgenlobaze. 

rogorc gamokvlevebma daadastura, Wis wylebsa da niadagebSi 

nitratebis Semcvelobebs Soris SeimCneva susti pirdapiri 

kavSiri, fosfatebisagan gansxvavebiT. amis mizezi SeiZleba 

iyos nitratebis gacilebiT Zlieri migraciis unari, 

fosfatebTan SedarebiT.  

cnobilia sasmelis wylis xarisxis normativebi. yoveli 

elementisaTvis gansazRrulia dasaSvebi raodenoba mg/l-ze. 

(ix. cxrili V.3.1.) 
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cxrili # V.3.1. 
sasmeli wylis xarisxis normativebi (mg/l) 

 
elementi UY Cfy Gby 

2  5689-1998 
UJCN

28743-82 
WHO 
1993 

EC 
Commission 
95/C131-03 

saqarTvelos 
normativebi 

pH  6-9  6.5-9.5 6.5-9.5 
Al 0.5 0.5 0.2 0.2 0.2 
NH4   1.5 0.5 0.5 
NO3 45 45 50 50 50 
NO2  3.3 3 0.1 0.1 
Ba 0.1 0.1 0.7   
Be 0.0002 0.0002    
B 0.5 0.5 0.3 0.3  
Br 0.2     
V 0.1     
Bi 0.1     
W 0.005     
H2S+ 0.003  0.5   
HS 3     
Cd 0.001 0.001 0.003 0.005 0.005 
Co 0.1     
Fe 0.3 0.3 0.3 0.2 0.2 
Si 10     
Li 0.03     
Mn 0.1 0.1 0.5(0.1) 0.5 0.5 
Cu 1 1 2.0(1.0) 2 2 
Mo 0.25 0.25 0.007   
As 0.05 0.05 0.01 0.01  
Na 200  200   
Ni 0.1 0.1 0.02 0.02 0.05 
Nb 0.01     
H2O2 0.1     
Hg 0.0005 0.0005 0.001 0.001 0.001 
Pb 0.03 0.03 0.01 0.01 0.01 
Se 0.01 0.001 0.01 0.01 0.01 
Ag 0.05     
Sr 7 7    
SO4 500 500 250 250 250 
Sb 0.05 0.05 0.005 0.003 0.01 
Te 0.01     
PO4  3.5    
F- 0.7-1.5 0.7-1.5 1.5 1.5 2 
Cr 3+ 0.5     
Cr 6+ 0.05 0.05 0.05 0.05 0.05 
CN- 0.035 0.1 0.07 0.05 0.05 
Zn 1 5 3   
Cl2  0.3-0.5    
Cl- 350 350 250   
perman.Jangv    5 5 
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dasavleT saqarTvelos sam raionSi (Cxorowyu, 

walenjixa, xobi) aRebul iqna Widan sasmeli wylis sinjebi da 

ganisazRvra maTSi azotisa da fosforis Semcveloba sawyis 

etapze, anu nakelsacavebisa da biogazis danadgarebis 

mowyobamde da mas Semdeg.  

2002 wlis monacemebiT gansazRvul iqna Tveebis 

ganmavlobaSi  NH4, NH, NO2, NO3, PO4 Semcveloba samive raionis 

fermerebTan. sul aRebul iqna 15 sinji. 

2002 wlis oqtombris TveSi Webidan aRebuli wylis 

analizebi gviCvenebs: NH4
+–is raodenoba ar aRemateba 

0.0025mg/l-s, gamonaklisia me-4 sinji, (Sengelia goneri), 

romelSic NH4
+–is raodenoba daaxl. 7-jer sWarbobs normas. 

zRvrulad dasaSvebi koncentracia azotisa 1l-ze warmoadgens 

45mg-s. 

NO2
- -is raodenoba yvela sinjSi erTnairia da Seadgens 

0.02gr/l-mde; 
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cxrili # V.3.2. 

sasmeli Webidan aRebuli wylis sinjebis analizis Sedegebis 
integrirebuli cxrili 

2002 gazafxuli 
 
# fermeri pH NO3 

mg/l 
PO4 
mg/l 

Setivnarebuli 
nawilakebi, 

g/l 

Jbm5 koli 
indeqsi

Cu 
mg/l 

 
 
1 

Sengelia 

aleko 

 
7.65 

 
14.80 

 
0.44 

 
0.059 

 
14.2 

 
2380 

 
< 0.01 

 
 
2 

fircxelava 

arvelodi 

 
6.95 

 
11.4 

 
<0.02 

 
0.01 

 
10.7 

 
>2380 

 
<0.01 

 
 
3 

Sengelia 

vaxtangi 

 
6.50 

 
14.80 

 

 
0.23 

 
0.210 

 
12.6 

 
>2380 

 
0.02 

 
4 

Sengelia 

nikolozi 

 
7.45 

 
1.9 

 
<0.02 

 
0.047 

 
14 

 
960 

 
<0.01 

 
 
5 

gabelia 

iosebi 

 
7.25 

 
25.5 

 
0.46 

 
0.423 

 
13.7 

 
>2380 

 
<0.01 

 
 
6 

WeJia  

ciuri 

 
7.25 

 
72 

 
0.43 

 
0.158 

 
12.0 

 
2380 

 
<0.01 

 
 
7 

kalandia 

gimzeri 

 
7.40 

 
0.8 

 
0.07 

 
0.210 

 
11.8 

 
>2380 

 
<0.01 

 
 
8 

bigvava 

vano 

 
7.30 

 
1.4 

 
<0.02 

 
0.275 

 
12.2 

 
2380 

 
<0.01 

 
 
 
Webidan aRebuli wylis xarisxisadmi midgomis kriteriumad 
gamoyenebulia sasmeli wylisadmi moqmedi normativebi.  
pH   _ yvela sinjSi normis farglebSia (6.45 – 7.9) 
NO3   _ yvela sinjSi normaze naklebia, normaze metia #5 sinjSi 
PO4    _ yvela sinjSi normaze gacilebiT naklebia; 
Jbm5  _  yvela sinjSi normaze dabalia; 
koli indeqsi _ yvela sinjSi normaze gacilebiT metia; 
Cu  _ yvela sinjSi normaze gacilebiT naklebia 
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cxrili # V.3.3. 

 
sasmeli Webidan aRebuli wylis sinjebis analizis Sedegebis 

integrirebuli cxrili 
2003 zafxuli 

 
# pH NO3 

mg/l 
PO4 
mg/l 

Setivnarebuli 
nawilakebi, 

g/l 

Jbm5 koli 
indeqsi 

Cu 
mg/l 

 
 
1 

 
7.95 

 
20 

 
0.61 

 
0.0595 

 
26.5 

 
>2380 

 
0.02 
 

 
2 

 
7.85 

 
4.40 

 
<0.02 

 
0.017 

 
14.5 

 
>2380 

 
<0.01 

 
 
3 

 
7.15 

 
12.80 

 

 
<0.02 

 
0.2345 

 
9.8 

 
>2380 

 
<0.01 

 
4 

 
7.70 

 
17.20 

 
0.21 

 
0.042 

 
25.1 

 
2380 

 
<0.01 

 
 
5 

 
7.70 

 
14.80 

 
<0.02 

 
0.002 

 
10.2 

 
110000 

 
0.02 
 

 
6 

 
7.15 

 
36 

 
0.3 

 
0.443 

 
16.0 

 
>2380 

 
0.02 
 

 
7 

 
7.20 

 
34.80 

 
<0.02 

 
0.5412 

 
18.4 

 
46000 

 
0.02 
 

 
8 

 
7.35 

 
1.20 

 
<0.02 

 
0.084 

 
23.2 

 
2380 

 
>0.01 

 
 
 
Webidan aRebuli wylis xarisxisadmi midgomis kriteriumad 
gamoyenebulia sasmeli wylisadmi moqmedi normativebi.  
pH   _ yvela sinjSi normis farglebSia; 
NO3   _ yvela sinjSi normaze naklebia; 
PO4    _ yvela sinjSi normaze naklebia; 
Setivnarebuli nawilakebi _  yvela sinjSi garda me-8 sinjisa normaze 
naklebia 
Jbm5  _  #1 sinjSi normaze metia, danarCenSi normaze naklebi; 
koli indeqsi _ yvela sinjSi normaze gacilebiT metia; 
Cu  _ yvela sinjSi normaze naklebia 

 

 
 
 



 112

 

 
cxrili # V.3.4. 

 

sasmeli Webidan aRebuli wylis sinjebis analizis Sedegebis 
integrirebuli cxrili 

2004 gazafxuli 
 
# fermeri pH NO3 

mg/l 
PO4 
mg/l 

Setivnarebuli 
nawilakebi, 

g/l 

Jbm5 koli 
indeqsi

Cu 
mg/l 

 
 
1 

Sengelia 

aleko 

 
7.65 

 
14.80 

 
0.44 

 
0.059 

 
14.2 

 
2380 

 
< 0.01 

 
 
2 

fircxelava 

arvelodi 

 
6.95 

 
<0.02 

 
<0.02 

 
0.01 

 
10.7 

 
>2380 

 
<0.01 

 
 
3 

Sengelia 

vaxtangi 

 
6.50 

 
14.80 

 

 
0.23 

 
0.210 

 
12.6 

 
>2380 

 
0.02 

 
4 

Sengelia 

nikolozi 

 
7.45 

 
10 

 
<0.02 

 
0.047 

 
14 

 
960 

 
<0.01 

 
 
5 

gabelia 

iosebi 

 
7.25 

 
2.44 

 
<0.02 

 
0.423 

 
13.7 

 
>2380 

 
<0.01 

 
 
6 

WeJia  

ciuri 

 
7.25 

 
72 

 
0.43 

 
0.158 

 
12.0 

 
2380 

 
<0.01 

 
 
7 

kalandia 

gimzeri 

 
7.40 

 
6.44 

 
<0.02 

 
0.210 

 
11.8 

 
>2380 

 
<0.01 

 
 
8 

bigvava 

vano 

 
7.30 

 
1.80 

 
<0.02 

 
0.275 

 
12.2 

 
2380 

 
<0.01 

 
 
 
Webidan aRebuli wylis xarisxisadmi midgomis kriteriumad 
gamoyenebulia sasmeli wylisadmi moqmedi normativebi.  
pH   _ yvela sinjSi normis farglebSia (6.45 – 7.9) 
NO3   _ yvela sinjSi normaze naklebia, normazr metia #6 sinjSi 
PO4    _ yvela sinjSi normaze gacilebiT naklebia; 
Setivnarebuli nawilakebi _  normaze maRalia me-5 da me-8 sinjebSi  
Jbm5  _  yvela sinjSi normaze dabalia; 
koli indeqsi _ yvela sinjSi normaze gacilebiT metia; 
Cu  _ yvela sinjSi normaze gacilebiT naklebia 
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cxrili # V.3.5. 

 
sasmeli Webidan aRebuli wylis sinjebis analizis Sedegebis 

integrirebuli cxrili 
 

2005 wlis zafxuli-Semodgoma 

 

 

# fermeri pH simRvrive NO3 
mg/l 

PO4 
mg/l 

Jbm5 

mg0/l 

Cu 
mkg/l 

 

1 Sengelia aleko 7.10 2.8 6 0.016 31.17 3.5 

2 fircxelava 

arvelodi 

7.45 1.4 14 0.043 3.42 4.2 

3 Sengelia vaxtangi 6.98 0.7 3.47 0.018 33.6 3.0 

4 Sengelia 

nikolozi 

7.04 24.4 8.43 0.120 3.58 4.6 

5 gabelia iosebi 7.75 1.7 20 0.018 2.75 2.5 

6 WeJia ciuri 7.6 12.0 5.58 0.156 9.92 4.5 

7 kalandia gimzeri 7.65 3.5 0.9 0.002 3.74 2.2 

8 bigvava vano 7.25 3.5 1.20 0.16 11.8 4.1 

9 dangaZe SoTa 5 20 24 0.20 10.4 4 

10 lataria kaxa 6.9 10.5 2.85 0.020 4.42 2.5 

 

 

 

piezometrebidan aRebuli wylis xarisxisadmi midgomis kriteriumad   
gamoyenebulia sasmeli wylisadmi moqmedi normativebi 
 
pH- yvela sinjSi normis farglebSia (zdk 6.5_8.5); 
NO3   mg/l _ yvela sinjSi zdk-ze gacilebiT naklebia (zdk <50 mg/l) 
PO4  mg/l _ yvela sinjSi zdk-ze gacilebiT naklebia (zdk 3.5 mg/l) 
 
Cu _ yvela sinjSi normaze gacilebiT naklebia (zdk 2 mg/l) 
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cxrili # V.3.6. 

 
nitratebi da fosfatebi Wis wyalSi da niadagSi 

 
 

Wa niadagi  

# 

 

fermeri NO3 
mg/l 

PO4 
mg/l 

NO3 
mg/l 

PO4 
mg/l 

1 Sengelia aleko 6 0.016 28-11 80-196 

2 fircxelava 

arvelodi 

14 0.043 36-11 60-88 

3 Sengelia vaxtangi 3.47 0.018 16-27 72-240 

4 Sengelia nikolozi 4.77 0.002 97-19 80-188 

5 gabelia iosebi 20 0.018 64-36 142-194 

6 WeJia ciuri 5.58 0.156 26-33 45-183 

7 kalandia gimzeri 0.9 0.002 58-141 70-250 

8 dangaZe SoTa 24 0.02 22-1029 54-203 

9 lataria kaxa 2.85 0.02 24-13 45-165 

 
 

 2002 wlis  monacemebiT NO3
- -is raodenoba icvleba 0.8 

mg/l- dan (#7 sinji  kalandia gimzeri) 14.80 mg/l-mde (#1 da 

#3 sinjebi; Sengelia aleko da Sengelia vaxtangi) 

 2003 wlis monacemebiT NO3
- -is raodenoba icvleba 1.20 

mg/l-dan (#8 sinji, bigvava vano) 34.80 mg/l-mde (#7 sinji, 

kalandia gimzeri). 

 2004 wlis monacemebiT NO3
- -is raodenoba icvleba <0.02 

mg/l-dan (#2 sinji, fircxelava arvelodi) 72 mg/l-mde (#6 

sinji, WeJia ciuri). 

 2005 wels NO3
- -is raodenoba Seicvala 0.9 mg/l-dan (#7 

sinji, kalandia gimzeri) 20 mg/l-mde (#5 sinji, gabelia 

iosebi). 

 NO3
- -is zRvrulad dasaSvebi koncentraciaa 50mg/l-ze.  
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 2002, 2003, 2004 da 2004 wlis monacemebidan naTlad Cans, rom 

NO3
- -is raodenoba 2004 wels #6 sinjSi, WeJia ciurisTan 

mcired aRemateba zRvrulad dasaSveb koncentracias. 

 2002 wlis monacemebiT   PO4
3--is raodenoba meryeobs 0.02-

dan 0.46 mg/l-mde; Sesabamisad 2003, 2004 da 2005 wlebSi PO4
3—is 

raodenoba yvela sinjSi normaze gacilebiT dabalia. misi 

zRvrulad dasaSvebi koncentraciaa 3.5 mg/l-ze. 

 sasmelis Webidan aRebul sinjebSi pH meryeobs 6.97 -8.15-is 

farglebSi. rac zRvrulad dasaSveb farglebSi (6.5-9.5) 

Tavsdeba.  amave sinjebSi Jangbadis bioqimiuri moxmarebis 

mixedviT gazrdilia organuli nivTierebebis Semcveloba. 

GAMO gamokvleul sinjebSi nitratebis Semceloba metia 

fosfatebTan SedarebiT. fosfatebisgan gansxvavebiT 

nitratebis koncentraciebi damokidebulia maT Semcvelobaze 

niadagebsa da piezometrebidan aRebul wylebSi.  

 2005 wlis cxrilSi mkafiod Cans nitratebisa da 

fosfatebis Semcveloba jer niadagSi da Semdgom Wis wyalSi.  

Wis wyalSi nitratebis raodenobis SedarebiT maRali done 

garda azotovani sasuqebis usistemo Setanisa SeiZleba 

ganpirobebuli iyos Webis uxarisxo mSeneblobiT da araswori 

eqspluataciiT. 
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VI. gadamuSavebuli da gadaumuSavebeli nakelis 

efeqtianoba dasavleT saqarTvelos zogierT 

kulturebze  

mcenareebSi da mcenareul sakveb produqtebSi 

nitratebis Semcveloba farTO zRvrebSi meryeobs. Cvens mier 

gansazRvuli iyo nitratebis da fosfatebis Semcveloba 

sakontrolo (tradiciuli meurneoba) da sacdeli (“sufTa 

meurneoba”) nakveTebidan aRebuli kitris, pamidoris, simindis, 

yurZnis, citrusebis nimuSebSi. miRebuli SedegebiT mcenareul 

produqtebSi nitratebis Semcveloba 104 mg/kg-dan (kitri) 

948mg/kg-mde (Savi yurZeni) farglebSi icvleba. (cxrili # VI.1.) 

nitratebis Semcvelobebi daaxloebiT erTnairia kitrisa da 

pamidoris sinjebSi. simindisa da gansakuTrebiT yurZnis 

sinjebSi 2-3 jer metia nitratebi (499 -753 mg/kg) 

cxrili # VI.1. 

nitratebis eqstremaluri da saSualo Semcveloba 

mcenareul produqtebSi (mg/kg) 

sakontrolo nakveTebi sacdeli nakveTebi # kultura 

minim.  maqs. saSual. minim.  maqs. saSual.

1 kitri 154 403 295 150 250 209 

2 pamidori 239 381 294 104 254 211 

3 simindi 412 654 520 442 592 499 

4 yurZeni 571 948 753  447 823 699 

 

rogorc mosalodneli iyo sacdeli (“sufTa meurneoba~) 

nakveTebidan miRebuli produqtebis nitratebis Semcveloba 

SedarebiT dabalia (cxrili # VI.2.). sakontrolo da sacdel 

nakveTebze yurZnis sinjebSi sxva nitratebis Semcvelobebs 

Soris SedarebiT mcirea. amis mizezi SeiZleba iyos maTi kvebis 



 117

 

reJimi. yurZeni ikvebeba niadagis ufro Rrma fenebidan, sadac 

niadagis zeda fenasTan SedarebiT anTropogenuli faqtorebis  

gavlena nitratebis Semcvelobaze sustia. 

cxrili # VI.2. 

nitratebi mcenarul sakveb produqtSi 

sakontrolo nakveTebi (tradiciuli meurneoba) 

mg/kg # nakveTis 

mepatrone kitri pamidori simindi yurZeni 

 

1. WeJia ciuri 363 239 442 571 

2. gabelia omari 154 245 412 600 

3. fircxelava 

arkadi 

390 260 567 948 

4. dangaZe SoTa 164 346 654 764 

5. Wanturia 

isidore 

403 381 525 880 

 

sacdeli nakveTebi (sufTa meurneoba) 

mg/kg # nakveTis 

mepatrone kitri pamidori simindi yurZeni 

 

1. gabelia soso 193 104 525 823 

2. miqava melenti 250 238 467 447 

3. qobalia imeda 234 241 592 765 

4. bigvava vano 150 254 467 710 

5. TuTberiZe 

nugzari 

218 220 442 750 

 

rogorc aRiniSna, sacdel nakveTebSi moyvanil kitrsa da 

pamidorSi nitratebis Semcveloba sakontrolo nakveTebTan 

SedarebiT dabalia, Tumca aRemateba Sesamis zRvrulad 

dasaSveb koncentraciebs Ria gruntSi moyvanili 
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produqtebisaTvis. SesaZloa amis mizezi iyos niadagSi adre 

Setanili mineraluri da ufro organuli sasuqebi. 

azotis msgavsad fosforic gamoirCeva mcenareebSi 

Semcvelobis formebis mravalferovnebiT. misi ZiriTadi 

nawili (80-90% saerTo fosforidan) modis organul naerTebze 

(fitini, lecitini, nukleinis mJavebi, vitaminebi da sxva). 

araorganuli fosfori mcenareebSi gvxvdeba fosfatebis saxiT, 

romlis saSualo wili Seadgens 13% saerTo fosforidan. 

(Ghbfybiybrjd L& Y&^ Fuhj[bvbz^ Ctkm[jpubp^  1940) &  SedarebiT metia 

fosfatebis wili RvinoSi (10-dam 60%-mde saerTo fosforidan) 

(Rbirjdcrbq P& Y&6 {bvbz dbyf^ Vfcrdf&^ Gbo& ghjvbplfnm^ 1976)& 

fosfatebis raodenoba mcenareebSi da mcenareul sakveb 

produqtebSi did zRvrebSi meryeobs. SedarebiT dabalia misi 

Semcveloba (160-340 mg/kg) kombostoSi, badrijanSi, wiwakaSi da 

sxva. fosfatebis SemcvelobiT gamoirCevian kitri, stafilo, 

kartofili, xaxvi (420-580mg/kg), gansakuTrebiT ki soko da 

barda (620-660mg/kg) ({bvbxtcrbq cjcnfd gbotds[ ghjlernjd 

(cghfdjxybr) Gbo&ghhjvjbplfnm^ 1979&)

S.cincaZis monacemebiT (Wbywflpt I&H&^ Bp,hfyyst nhels & N,& 

Vtwybtht,f^ 1986) marcvleuli kulturebi fosfatebs n.1000 mg/kg 

fosfatebs Seicaven.  

radgan simindi,  dasavleT saqarTveloSi gavrcelebuli 

erT-erTi mTavari kulturaa amitomac gavamaxvileb yuradRebas 

am mcenareze. 

simindi, rogorc tropikuli warmoSobis mcenare siTbos 

didi moyvarulia da yinvas ver itans. simindi, garemos 

pirobebisadmi didi Semgueblobis unaris gamo, TiTqmis yvela 

tipis niadagze modis, Tumca, igi gansakuTrebiT maRal 

mosavals iZleva noyier, humusiT mdidar niadagebze. 
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simindi kargad iyenebs sasuqebs. misTvis SeiZleba 

yovelgvari organuli da  mineraluri sasuqebis gamoyeneba. 

igi kargad reagirebs nakelis gamoyenebazec.  niadagis 

nayofierebis gaTvaliswinebiT simindis kulturis qevS SeaqvT 

10-dan 40tm-mde Cveulebrivi nakeli erT heqtarze. 

azotis dadebiTi efeqti vlindeba qoCoCis gamotanis win 

da grZeldeba marcvlis rZisebr simwifemde. niadagis tipis da 

nayofierebis mixedviT erT heqtar farTobze azoti SeaqvT 60-

120 kgm-mde, sakveb nivTierebebze gadaangariSebiT niadagis 

nayofierebis donis gaTvaliswinebiT. 

fosfors simindi didi raodenobiT iyenebs marcvlis 

Casaxva-formirebis dros. igi gansakuTrebiT saWiroa 

mcenarisaTvis fesvTa sistemis ganviTarebis pirvel etapze, 

radgan am periodSi mas uWirs fosforis niadagidan SeTviseba. 

1 heqtar farTobze daaxloebiT SeaqvT 60-90 kg-mde fosfori.  

rac Seexeba kaliums, simindi mas saWiroebs mTeli 

vegetaciis ganmavlobaSi, gansakuTrebiT ki qoCoCis amoRebidan 

cvilisebr simwifemde. kaliumi amcirebs simindis midrekilebas 

Cawolisadmi. saSualod erT heqtar farTobze iyeneben 60 kg-

mde kaliums, sakveb elementebze gadaangariSebiT.  

dasavleT saqarTvelos ragionSi gavrcelebulia 

yviTelmiwa da wiTelmiwa niadagebi. fermeruli 

meurneobisaTvis  Seswavlil iqna niadagebSi azotis, 

fosforisa da kaliumis Semcveloba.  

dasavleT saqarTvelos niadagebSi  sakvebi elementebis 

Semcveloba aseTia: azoti (N) _ hidrolizebuli 60-62 mg/kg; 

fosfori (P2O5) _ SesaTvisebeli 115-130 mg/kg; kaliumi (K2O) _ 

gacvliTi – 51-53 mg/kg. 
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simindis biologiuri moTxovnileba sakvebi elementebis 

mimarT, niadagSi maTi Semcvelobis uzrunvleyofis pirobebSi 

Semdegia: 

azoti (N) _ 120 kg sakvebi elementi, anu 364 kg amoniumis 

gvarjila 1 ha-ze; 

fosfori (P2O5) _ 90 kg sakvebi elementi, anu 500 kg 

martivi superfosfati erT ha-ze; 

kaliumi (K2O) _ 60 kg sakvebi elementi, anu 150 kg 

kaliumis marili erT ha-ze.  

dasavleT saqarTvelos regionis niadagis nayofierebis 

dRevandeli,  arc Tu ise saxarbielo mdgomareoba dRis  

wesrigSi ayenebs mineraluri sasuqebis (gansakuTrebiT 

azotiani) gamoyenebis saWiroebas da maTi nawilis organuli 

sasuqebiT Canacvlebis aucileblobas. amave dros aucilebelia 

daculi iyos mcenaris balansirebuli kvebis reJimi, romelic 

ar gamoiwvevs cxovelTa da adamianTa daavadebebs, xolo 

fermerebs miscems saSualebas gazardon mosavlianoba da 

miiRon erT ha-ze saSualod 45-55 centneramde simindis 

marcvali.  
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mosvlianoba

 

 
 

 
 
 
 
 
 
 
 

 

bSi nitratebis – NO3 Semcvelobaze (mg/kg) 
 

nax. 20. simindis mosavlianobis (centneri/ha) damokidebuleba 
niadagis fene

nitratebi 
niadagis 

nitratebi

 
nax. 21. simindis marcvalSi nitratebis - NO3 (mg/kg) Semcvelobis 
damokidebuleba niadagis fenebSi nitratebis – NO3 Semcvelobaze 

(mg/kg) 

nitratebi 
niadagis 

 
 

 

nitratebi

nitratebi 
niadagis 

 
nax. 22. simindis RerosiSi nitratebis - NO3 (mg/kg) Semcvelobis 
damokidebuleba niadagis fenebSi nitratebis – NO3 Semcvelobaze 

(mg/kg) 
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analizebis safuZvelze dadgenil iqna simindiT 

dakavebul nakveTebSi nitratebis Semcveloba niadagebSi, 

simindis marcvalSi da bio-masaSi. (cxrili VI. 3.) 

 

Bcxrili VI.3.  

sof. meore WoRas fermerebis simindiT dakavebul nakveTebSi 

nitratebis Semcveloba niadagSi, simindis marcvalSi da biomasaSi 

# fermeri analizis 

dro 

nitratebi 

niadagSi 

mg/kg 

nitratebi 

simindis 

marcvalSi 

mg/kg 

nitratebi 

biomasaSi 

mg/kg 

1 gabelia naira oqtomberi 50 75 170 

2 kalandia 

gimzeri 

oqtomberi 75 128 220 

3 gabelia omari oqtomberi 100 161 229 

4 Sengelia 

bondo 

oqtomberi 70 110 231 

5 gabelia soso oqtomberi 50 80 106 

 

• - niadagis yvela sinji aRebulia mosavlis aRebis Semdeg, simindis 

marcvlis da biomasis yvela sinji aRebulia mosavlis aRebisas. 

 

meore da mexuTe fermerTan (kalandia gimzeri, gabelia 

soso) 2002 wels  aSenda biogazis danadgari. maT ukve 2003 

wlidan qondaT saSualeba gamoeyenebinaT biodanadgaridan 

miRebuli biomasa sasuqad.  pirvel fermeri iyenebda 

Cveulebrivi tradiciuli meTodiT arsebul “gadamwvar” 

nakels.  mesame fermeri (gabelia omari) iyenebda mxolod 

mineralur sasuqebs (N, P,K). fermer Sengelia bondosTan moewyo 

gaumjobesebuli konstruqciis nakelsacavi, amitomac es 
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fermeri Tavis fermerul meurneobaSi iyenebda nakelsacavidan 

aRebul nakels.  

xuTive fermers Seqonda niadagSi gansxvavebuli sasuqi 

(nakeli, mineraluri sasuqebi, biogazis danadgaridan miRebuli 

biomasa, nakelsacavidan aRebuli nakeli). sasuqebis Setana 

xdeboda gazafxulze orjer, martisa da maisis TveebSi, da 

mesame Setana xdeboda zafxulSi, ivnisis TveSi). cxrilSi 

#VI.3. mocemulia simindis Tu ramdeni mosavali miiRo 

SerCeulma xuTma fermerma gansxvavebuli sasuqis gamoyenebis 

Sedegad.   

Bcxrili # VI.3.  

gansxvavebuli sasuqebis gamoyenebis gavlena simindis 

mosavalze 

# fermeri farTobi 

m2

Setanili sasuqis 

saxe 

sasuqis 

raodenoba 

kg 

miRebuli 

mosavali 

1 gabelia 

naira 

3 000 nakeli 9 000 45 

2 kalandia 

gimzeri 

3 000 biomasa80%+20%NPK 2 400(bm) 

P30 K 10 

55 

3 gabelia 

omari 

3 000 NPK P 150 K45 40 

4 Sengelia 

bondo 

3 000 nakeli80%+20%NPK 7 200 (nak) 

P30 K10 

50 

5 gabelia 

soso 

3 000 biomasa 3 000 47 

 

rogorc cxrilidan Cans yvelaze cudi Sedegs iZleva 

mxolod  NPK –s gamoyeneba, am dros miRebuli mosavlis sidide 

erT-erTi umciresia. amasTan nitratebis Semcveloba niadagSi 

da simindi marcvalSi yvelaze metia. mosavlis miRebis 
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TvalsazrisiT meore adgilze aris SemTxveva, roca fermeri 

iyenebs nakeli 80%+20% NPK (saubaria nakelsacavSi Senaxul 

nakelze). mosavlis sididis mixedviT saukeTesoa biomasa 

80%+20% NPK (saubaria biogazis danadgarSi gadamuSavebul 

nakelze). marto biomasis Setanis SemTxvevaSi miRebuli 

mosavlis sidide  mesamea da CamorCeba  biomasa 80%+20% NPK sa 

da  nakeli 80%+20% NPK –s sidideebs.  

calkeuli fermerebisaTvis ganisazRvra aseve pamidorsa 

da TxilSi nitratebis Semcveloba da misi damokidebuleba 

niadagSi nitratebisa da fosfatebis SemcvelobasTan. 

rac Seexeba yurZnis kulturas, fosfatebis Semcveloba 

araTanabradaa ganawilebuli. naklebia kansa da TeslSi, 

maRalia – rbil nawilSi (Rbirjdcrbq P& Y&6 {bvbz dbyf^ Vfcrdf&^ 

Gbo& ghjvbplfnm^ 1976)& RvinoebSi fosfatebis koncentracia 50-120 

mg/l-dan 1 300 mg/l-mde farglebSi meryeobs. (Ahjkjd-<fuhttd F& 

V&^ Gbo& ghjvbplfnm^ 1951)&   TeTr RvinoebTan SedarebiT fosfatebis 

Semcveloba gazrdilia wiTel RvinoebSi. RvinoebSi 

fosfatebis Semcvelobaze did gavlenas axdens fosfaturi 

sasuqebis gamoyeneba. es logikuria, radgan niadagebSi 

arsebuli fosforSemcveli SenaerTebidan mcenare mxolod 

fosfatur formebs iTvisebs. (Ghbfybiybrjd L& Y&^ Fuhj[bvbz^ 1940)&
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                                  cxrili VI.4 

nitratebis Semcveloba mosavalSi 

# fermeri nakveTis saerTo 

farTobi 

nitratebis 

Semcveloba 

niadagSi 

mg/kg 

fosfatebis 

Semcveloba 

niadagSi 

s/s 

kultura 

s/s kulturiT 

dakavebuli 

farTobi 

nitratebis 

Semcveloba 

mosavalSi 

simindi 0.5 4.2 

pamidori 0.05 6.2 

1 kalandia 

gimzeri 

0.65 5.1 10.6 

Txili 0.1 1.5 

simindi 0.5 3.6 

pamidori 0.05 6 

2 qobalia imedo 0.65 4.8 8.8 

Txili 0.1 1.5 

simindi 0.5 4 

pamidori 0.05 8 

3 bigvava vano 0.65 16.5 21.5 

Txili 0.1 0 

simindi 0.5 5 

pamidori 0.05 1.5 

4 Wanturia 

murTazi 

0.65 18.1 28.0 

Txili 0.1 0 

simindi 0.5 5 

pamidori 0.05 10 

5 Wanturia soso 0.65 19.2 27.1 

Txili 0.1 0 
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fosfatebis Semcvelobis gansasazRvrad Sedarebulia 

sakontrolo (“tradiciuli”) meurneoba sacdel nakveTebs 

(“sufTa meurneobas).  

miRebuli Sedegebi gviCveneben, rom sakontrolo, miT 

umetes sacdel, nakveTebSi moyvanili produqtebi fosfatebis 

Semcvelobis TvalsazrisiT ekologiurad usafrTxoa.  (ix. 

cxrili VI.5.)  

    

                           cxrili # VI.5.  

fosfatebi mcenareul sakveb produqtSi 

(naturaluri produqti) 

# fermeri mg/kg 

  kitri pamidori simindi yurZeni 

sakontrolo nakveTebi (tradiciuli meurneoba) 

1 WeJia ciuri 280 206 78 157 

2 gabelia omari 310 148 83 139 

3 fircxelava 

arkadi 

280 150 98 127 

4 dangaZe SoTa 270 144 104 140 

5 Wanturia 

isidore 

350 130 110 110 

sacdeli nakveTebi (“sufTa meurneoba”) 

1 gabelia soso 225 210 106 104 

2 miqava melenti 180 202 55 165 

3 qobalia imeda 80 95 110 42 

4 bigvava vano 200 110 80 64 

5 TuTberiZe 

nugzari 

205 115 102 78 
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Bcxrili # VI.6.  

fosfatebi mcenareul sakveb produqtebSi (mg/kg) 

 

sakontrolo nakveTebi sacdeli nakveTebi # kultura 

minim. maqsim. saSual. minim. maqsim. saSual.

1 kitri 270 350 298 80 225 178 

2 pamidori 130 206 158 95 210 146 

3 simindi 78 110 95 55 110 91 

4 yurZeni 110 157 135 42 165 93 

 

rogorc cxrilebidan Cans, sacdel nakveTenSi moyvanil 

produqtebTan SedarebiT, nitratebis Semcveloba 17, xolo 

fosfatebis Semcveloba 21%-iT naklebia.  
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VII. biogazis  da biomasis (biogazis danadgarSi 

gadamuSavebuli nakelis) ekonomikuri efeqtianoba 

 

 saqarTvelos, saerTaSoriso xelSekrulebebiT aRebuli 

aqvs valdebulebebi Savi zRvis dabinZurebisagan dacvisa da 

klimatis globaluri cvlilebebis Semcirebis uzrunvelyofis 

Taobaze. aqedan gamomdinare qveynis fermeruli meurneobis 

amocanebia _ Savi zRvis auzis mdinareebis mineraluri 

sasuqebiT, pesticidebiT, sasoflo-sameurneo cxoveluri 

narCenebiT dabinZurebis Semcireba da soflad energiis 

aratradiciuli (alternatiuli) wyaroebis gamoyeneba.  

cnobilia, rom soflad wylebis (maT Soris sasmeli), 

niadagebis, sasoflo-sameurneo kulturebis yvelaze ufro 

saSiSi damabinZureblad SeiZleba CaiTvalos mineraluri 

sasuqebis didi raodenobiT gamoyeneba. niadagebis, mdinareebis, 

gruntisa da sasmelis wylebis aseve saSiS damabinZurebels 

warmoadgens didi raodenobiT organuli nakelis gamoyeneba, 

rac Semdgom ganapirobebs. niadagebis, mdinareebis, gruntisa da 

sasmelis wylebis dabinZurebas nitratebiTa da fosfatebiT.   

Savi zRvis ekologiuri mgdomareoba dRiTi-dRe uaresdeba 

imis gamo, rom soflis meurneobis, mecxoveleobis da 

mefrinveleobis sawarmoo sistemebi, niadagis erozia da 

qimikatebi abinZureben Sav zRvaSi Camaval mdinareebs da wyals.  

imis gamo, rom Savi zRva daxuruli tipis wylebs miekuTvneba, 

misi TviTgawmenda martivad ar xdeba. Savi zRva did wylebTan 

dakavSirebulia viwro arxebiT. mas, sxva arasaxarbielo 

Taviseburebac gaaCnia. igi ar xasiaTdeba wylis intensiuri 

vertikaluri dinebebiT, rac wylis qvevidan da piriqiT 

gadaadgilebas ganapirobebs. Savi zRvis wylis vertikaluri 

Sereva imdenad nela mimdinareobs, rom 100 welia saWiro raTa 
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fskeruli wyali zedapirze amovides, xolo zedapirulma misi 

adgili daikavos. Camdinare wylebTan erTad  mdinareebsa da 

zRvis danapiro zolSi yovelwliurad xvdeba ramdenime 

aTeuli aTasi tona organuli naerTi. 

cnobilia, rom sasoflo-sameurneo saqmianoba da 

mineraluri sasuqebis gamoyeneba Zlierad moqmedebs wylis 

resursebis xarisxze. sasuqebis da pesticidebis didi 

raodenobiT gamoyeneba abinZurebs zedapirul wylebs. 

mecxoveleobis da mefrinvleobis fermebidan gamosuli 

daumuSavebeli narCeni wyali zedapiruli wylebis kidev erTi 

damabinZurebelia. miuxedavad imisa, rom am sistemebis 

umravlesoba amJamad ar muSaobs, maTi amuSavebis SemTxvevaSi 

es problema kvlav Zalze aqtualuri gaxdeba. wylis resurebis 

dabinZureba aseve xdeba sasuqebiT da pesticidebiT sarwyavi 

sistemebidan. iq, sadac sarwyavi wyali xelmisawvdomia 

fermerebi iyeneben sasuqebs da pesticidebs da es qimikatebi ki 

sadrenaJo sistemebis naklebobis gamo abinZureben gruntis 

wylebs. 

 garemos dabinZurebis aseve mniSvnelovani wyaroa nedl 

nakelSi arsebuli Wiis kvercxebi da infeqciur daavadebaTa 

gadamtani mikrobebi. fermerul meurneobebSi garemos 

nitratebiT da axali nakeliT dabinZurebis Semcirebis, 

agreTve energiis aratradiciuli (alternatiuli) wyaros 

gamoyenebis amocanebi erTdroulad SeiZleba gadawydes _ 

biogazis danadgarebis gamoyenebiT. 

biogazis danadgari ekologiurad sufTa energiis 

alternatiul wyaros da organuli sasuqis mwarmoebel 

mowyobilobas warmoadgens, romlis gamoyenebiT fermeris 
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ojaxi 20 wlis ganmavlobaSi uzrunvelyofili iqneba esoden 

saWiro saSualebiT (nax. 1) biogaziT.  

biogazi ZiriTadad Sedgeba 60% meTanis (CH4) da 

naxSirorJangisagan (CO2) aseve daaxloebiT 1 %-mde Seicavs 

gogirdwyalbads (H2S). 1m3 biogazi daaxloebiT 5000 kkal 

siTbos gamoyofs, 1 kg SeSa ki – 4 700 k.kalorias.  

biogazis danadgarebSi gadamuSavebuli nakeli _ biomasa 

SesaniSnavi organuli sasuqia. igi mdidaria bioorganuli 

nivTierebebiT. biomasa  Sedgeba cilebis, cximebis da 

naxSirwylebisagan.  biogazis danadgarSi gazis normaluri 

gamoyofisTvis saWiroa biomasaSi arsebul naxSirbadsa da 

azots Soris garkveuli Tanafardobis dacva daaxloebiT 10/16-

ze. C/N optimaluri SefardebisTvis erTmaneTSi ureven 

sxvadasxva nakels. 

danadgarSi mimdinare Termuli procesebis Sedegad iq 

warmoqmnil biomasaSi TiTqmis mTlianad ispoba rogorc 

paTogenuri baqtieriebi, ise  sarevela balaxis Tesli da 

amdenad, miwasac gacilebiT naklebi damuSaveba sWirdeba. 

biomasa Cveulebriv nakelTan SedarebiT mosavals saSualod 10 

procentiT zrdis. 

md. xobiswylis auzi xasiaTdeba sasoflo-sameurneo 

cxovelTa didi koncentraciiT da mecxoveleobis narCenebiT 

niadagebis, gruntis wylebis da mdinareebis dabinZurebis 

maRali doniT [1]. garemo dabinZurebulia agreTve mravali 

wlis ganmavlobaSi didi raodenobiT gamoyenebuli mineraluri 

sasuqebis narCenebiTac [2]. regioni ganicdis 

energomatareblebis mwvave deficits, ris gamoc fermerTa mier 

saxlebis gasaTbobad da sakvebis mosamzadeblad ZiriTadad 
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sawvavi SeSa gamoiyeneba (erTi ojaxi _ 15-20 kb.m weliwadSi), 

Sedegad _ ki intensiurad iCexeba soflebis mimdebare tyeebi. 

Seqmnil viTarebaSi biogazis danadgarebis gamoyeneba 

fermerebisaTvis Zalze efeqturia. 2002-2003 wlebSi xobis, 

walenjixis da Cxorowyus raionebis sxvadasxva sofelSi ukve 

aSenda  biogazis danadgarebi.  

biogazis danadgarebis gamoyenebam mniSvnelovnad Seuwyo 

xeli fermerTa ojaxebs sxvadasxva xasiaTis socialur-

ekonomikuri problemebis gadawyvetaSi. kerZod _ samegrelos 

regionSi TiToeul ojaxs yovelwiurad esaWiroeba saSualod: 

24 baloni, anu 320-340 laris Rirebulebis Txevadi gazi; 15 kub. 

metri, anu 250-300 laris Rirebulebis sawvavi SeSa; 100-150kg, 

anu 50-70 laris Rirebulebis mineraluri sasuqebi. anu, 

TiToeuli fermeris wliuri danaxarjebi saSualod Seadgens 

620-710 lars. 

biodanadgarebis aSenebis Semdeg ki, romlis 

TviTRirebulebac (gadasaxadebis gareSe) saSualod 2 000 lars 

Seadgens, TiToeuli fermeris ojaxi Semdgomi 20 wlis 

ganmavlobaSi uzrunvelyofili iqneba sakvebis momzadebisa da 

wylis gacxelebisaTvis saWiro sawvavi gazis raodenobiT da 

niadagis nayofierebis amaRlebisaTvis saWiro organuli 

sasuqiT _ biomasiT, xolo amave 20 wlis ganmavlobaSi ojaxi 

Tavisufali iqneba: mTlianad _ Txevadi gazis SeZenasTan, 50% 

_ sawvavi SeSis SeZenasTan da 80% _ mineraluri sasuqebis 

SeZenasTan dakavSirebuli xarjebisagan. anu, TiToeuli ojaxi 

yovelwliurad dazogavs 480-550 lars, 20 wlis ganmavlobaSi 

ki _ 9 600 _ 11 000 lars. garda danaxarjebis ekonomiisa, 

fermeri yovelwliurad miiRebs ZiriTadi sasoflo-sameurneo 

kulturebis gadidebul mosavalsac.  
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fermerebis ojaxebis sikeTesTan erTad, biogazis 

danadgarebis aSenebam mogvca garkveuli ekologiuri efeqtic. 

TiToeuli fermeri yovelwliurad ukve zogavs 7 kub.m xe-tyes. 

anu, 2-3 wlis Semdeg 200 fermeri 20 wlis ganmavlobaSi 

dazogavs 28 000 kub.m xe-tyes. amasTan erTad miRebuli 

monacemebi adastureben, rom biogazis danadgarebis amoqmedebam 

sagrZnoblad Seamcira cxovelTa sadgomebidan monarecxi 

wylebiT  niadagisa da axlomdebare mdinareebis dabinZurebis 

xarisxi (nax. 1).  

sxvadasxva saxis gadamuSavebuli nakelis gamoyenebisas 

simindis ReroSi da marcvalSi nitratebis SemcvelobaTa 

cvalebadobis analizma aseve gviCvena, rom ekologiurad 

sufTa produqciis miRebis TvalsazrisiT yvelaze ufro 

efeqturia _ `biomasa~ (biogazis danadgarSi  gadamuSavebuli  

nakeli) (nax 2).  

md. xobiswylis auzis fermerebisaTvis SemuSavda 

nakveTebSi organuli sasuqebis Setanis individualuri gegmebi 

_ niadagobrivi maxasiaTeblebis, konkretuli kulturebisa 

(simindi, pamidori, kitri, kartofili, kombosto, vazi) da 

Sesabamisi agro-vadebis mixedviT. 

biogazis danadgarebma samegrelos regionis mosaxleobisa 

da adgilobrivi specialistebis didi interesi gamoiwvia. 

danadgarebis gacnobis, daTvalierebisa da muSaobis principis 

Seswavlis mizniT programiT mocul fermerul meurneobebSi 

periodulad ikribebian mezobeli soflebis fermerebi.  
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danadgaris amoqmedebis dro 
 

nax 1.  
      cxovelTa sadgomidan monarecx wylebSi nitritebis (muqi),    

           nitratebis (baci) da fosfatebis (Ria) SemcvelobaTa cvaleba-  
           doba  Tveebis mixedviT. seqtembridan (IX) amoqmedda biogazis   
           danadgari  
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nax. 2. 

        nitratebis (mg/kg) Semcveloba simindis ReroSi (muqi) da marcvalSi  
        (Ria) sxvadasxva saxis sasuqebis gamoyenebis SemTxvevaSi 
 

- nitratebis ekologiurad  dasaSvebi norma (50 mg/kg) simindis   
             kulturaSi 
        1 – sakontrolo (mineraluri sasuqebi); 2 – wunwuxi; 3 – nakeli;  
        4 – biomasa; 5 – nakeli (80%) + NPK (20%); 6 – biomasa (80%) + NPK (20%) 
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biogazis danadgaris ekonomikuri efeqtianoba fermerisaTvis 
 

1 kg amoniumis gvarjilis, 1 kub.m SeSis da 1 baloni gazis 

saSualo fasebi (larebSi) 

  
raionebi 
 
 
 

 
Cxorowyu 
 
(saSualo) 

 
walenjixa 
 
(saSualo) 

 
xobi 
 
(saSualo) 

 
amoniumis gvarjila 
 

 
0.38 – 0.40 

 
0.35 _ 0.40 

 
0.36 _ 0.40 

 
SeSa 
 

 
30 _ 35 

 
30 _ 35 

 
25 _ 30 

 
baloni gazi 
 

 
17 _ 19 

 
18 _ 20 

 
17 _ 18 

 

1. amoniumis gvarjila SavizRvispira regionis fermerebs 

nakveTebSi SeaqvT (kulturebis mixedviT) saSualod normiT 315 

kg/ha-ze. fermerebs sakuTrebaSi gaaCniaT saSualod 0.75 ha. am 

farTobze SeaqvT saSualod 236 kg. amoniumis gvarjila, 

romlis ar SeZenis Sedegad 

   wliuri danazogi Seadgens (0.38X236) = 90 lars  

2. SeSas erTi ojaxi weliwadSi moixmars saSualod 15 kub.m-is 

raodenobiT. biogazis danadgaris gamoyenebiT SeSaze 

moTxovnileba mcirdeba 50%-ze metiT. 

   wliuri danazogi Seadgens (35X7) = 245 lars. 

3. Txevad gazs TiToeuli ojaxi moixmars aranakleb 2 balons 

TveSi, anu 24 balons weliwadSi, romlis ar SeZenis Sedegad 

   wliuri danazogi Seadgens (17X24) = 408 lars.  

amrigad, biogazis danadgaris gamoyenebiT TiToeuli fermeruli 

ojaxi yovelwliurad dazogavs 743 (90 + 245 + 408) lars; 2 

weliwadSi _ 1486 lars; 3 weliwadSi _ 2 229 lars; 4 weliwadSi 

_ 2 972 lars; 5 weliwadSi _ 3 715 lars da a.S. 
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d a s k v n e b i 

 

1. dasavleT saqarTvelos sam raionSi (Cxorowyu, walenjixa, 

xobi), bolo wlebis ganmavlobaSi adgili qonda msxvilfexa 

rqosani pirutyvis suladobis zrdas.  kerZod Tu am 

raionebSi 80-ian wlebSi da manamde TiToeul fermers yavda 

2-4 msxvilfexa rqosani pirutyvi (Zroxa), 80-iani wlebis 

Semdgom maTi raodenoba sagrZnoblad gaizarda da 

TiToeuli fermerisaTvis msxvilfexa rqosani pirutyvis 

suladoba gaxda 5-7. aman ki ganapiroba fermerul 

meurneobebSi didi raodenobis organuli sasuqis (nakelis) 

dagroveba. dRis wesrigSi dadga sakiTxi, nakelis marTvis 

teqnologiebis SemuSavebis Sesaxeb.  

2. fermerul meurneobebSi arsebobda garkveuli tradiciebi 

nakelis SegrovebasTan da Semdgom mis gamoyenebasTan 

dakavSirebiT. umetes wilad adgili qonda „gadamwvari“ 

nakelis usistemod, didi raodenobiT Setanas niadagSi, 

romelic Semdgom iwvevda niadagebis, gruntis wylebis, 

mdinareebis da sasmeli wylis dabinZurebas.  2002 wlidan 

samegrelos regionis sam raionSi (Cxorowyu, walenjixa, 

xobi) daiwyo gaumjobesebuli konstruqciis nakelsacavebis 

mSenebloba.  Cveulebrivi nakelsacavisgan gansxvavebiT 

gaumjobesebuli konstruqciis nakelsacavSi nakelis Senaxva 

xdeba garemosagan maqsimalurad izolirebulad. 

gaumjobesebuli konstruqciis nakelsacavSi iataki 

mobetonebulia da niadagSi ar xdeba mavne nivTierebebis 

gaJonva. gadaxurva isea mowyobili rom aeracia srulad 

mimdinareobs,  garda amisa daculia wvimisa da sxva 

naleqebisagan, rac nakelis gamorecxvas uSlis xels.  
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3. 2002 wlidan samegrelos regionis samive raionSi aSenda 

biogazis danadgarebi. sadac Termofilur reJimSi 

mimdinareobs CatvirTuli nakelis gadamuSaveba. reaqtorSi 

temperatura daaxloebiT + 50 - +55 0C-ia. maRali 

temperaturis gamo danadgarSi ispoba sarevela mcenareebis 

Teslebi da mavne mikroorganizmebis kvercxebi. reaqtoridan 

miRebuli biomasa Seyovnebas ar saWiroebs da misi Setana 

niadagSi amoRebisTanave aris SesaZlebeli. biogazis 

danadgaridan miRebuli biomasis Semadgenlobis Seswavlisas 

dadginda, rom is bevrad ukeTes sasuqs warmoadgens vidre 

Cveulebrivi, tradiciuli meTodebiT miRebuli „gadamwvari“ 

nakeli, rac aisaxeba kidec mcenareTa mosavlianobaze.  

4. SemuSavda rekomendaciebi biodanadgaridan miRebuli 

biomasis niadagSi Setanis sakiTxebTan dakavSirebiT. 

ganisazRvra misi dozebi sxvadasxva sasoflo-sameurneo 

kulturisaTvis. 

5. biogazis danadgaris aSenebisas miRebuli mTavari 

sargebeli aris  biogazi. romliTac fermeris ojaxi 

uzrunvelyofilia mTeli wlis ganmavlobaSi. 6m3 

moculobis danadgaris aSenebis SemTxvevaSi fermeri 

yovelTviurad akeTebs 2 baloni gazis  ekonomias, anu 24 

balonisas – weliwadSi. wliuri danazogi Seadgens 408 

lars (17X24). 

6. SavizRvispira regionis fermerebs nakveTebSi kulturebis 

mixedviT SeaqvT  amoniumis gvarjila saSualo normiT 

315kg/ha-ze.  fermerebs sakuTrebaSi gaaCniaT saSualod 0.l75 

ha farTobi. am farTobze ki Seaqvs saSualod 236 kg 

amoniumis gvarjila, romlis ar SeZenis SemTxvevaSi wliuri 

danazogi Seadgens 90 lars (0.38X236); 
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7. biogazis danadgaris aSenebas fermerebisaTvis garda 

ekonomikuri sargeblianobisa gaaCnia ekologiuri 

mniSvnelobac. dasavleT saqarTvelos regionSi (Cxorowyu, 

walenjixa, xobi), iseve rogorc mTlianad saqarTvelos 

TiTqmis yvela sofelSi, mZime ekonomikuri mdgomareobidan 

gamomdinare zafxulis periodSic ki adgili aqvs tyis 

gaCexvas. advilwarmosadgenia Tu rogori rTuli 

ekologiuri situaciaa am mxriv mTlianad saqarTveloSi. 

biogazis danadgaris aSenebiT ki SesaZlebeli gaxda  

fermerTa uzrunvelyofa gaziT da zafxulis ganmavlobaSi 

mainc aRar iCexeba im raodenobis tye rasac adgili qonda 

wina wlebis ganmavlobaSi. Tu gaviTvaliswinebT, rom erTi 

ojaxi saSualod 15-20 kb.m SeSas iyenebs weliwadSi. 

biogazis danadgaris gamoyenebiT SeSaze moTxovnileba 

mcirdeba 50%-ze metiT. wliuri danazogi Seadgena 245 lars 

(35X7).  

8. 2002-2004 wlebis ganmavlobaSi mdinare xobiswylis auzis 

mdinareebis dabinZureba ZiriTadad xdeboda fermeruli 

nakveTebidan da cxovelTa sadgomebidan monarecxi azotisa 

da fosforis Semcveli wylebiT. mdinareebis dabinZurebis 

saerTo suraTs ganapirobebs a) fermerTa mier nakveTebSi 

Setanili sasuqebis raodenoba da maTi Setanis dro; b) 

cxovelTa sadgomebidan monarecxi zedapiruli wylebi; g) 

mosuli atmosferuli naleqebis perioduloba da 

intensivoba. gamokvlevebis Sedegad dadginda, rom 

zafxulSi nitratebiT ufro dabinZurebulia md. WoRas da 

md. oCxomuris saTaveebi, xolo wlis bolos (noemberi, 

dekemberi) – qvemo nawilebi. praqtikulad igive suraTia 

fosfatiT mdinaris dabinZurebis mxrivac. es gamowveulia 
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Semdegi garemoebebiT: a) zafxulis TveebSi msxvilfexa 

rqosani pirutyvis umetesi nawili gayavT saZovrebze, 

romlebic md. WoRas da oCxomuris saTaveebTan mdebareoben; 

b) niadagSi Setanili sasuqebis umetesoba gamoirecxeba 

gazafxulze da SemodgomiT mosuli naleqebiT, amitom 

zamTarSi mdinareebis zemo da Sua nawilis dabinZureba 

klebulobs da igi ufro mkveTrad vlindeba mdinareebis 

qvemo nawilebSi, sadac dabinZureba ZiriTadad xdeba 

saqonlis sadgomebidan da dasaxlebuli punqtebidan. rac 

Seexeba md. Waniswyalsa da md. xobiswylis auzebs, aq 

nakelsacavebiT da biogazis danadgarebiT aRWurvili 

saqonlis sadgomebis xvedriTi wili danarCeni saqonlis 

sadgomebidan monarecx saerTo dabinZurebaSi imdenad 

umniSvneloa, rom  isini ver axdnene sasurvel gavlenas am 

didi mdinareebis dabinZurebis saerTo suraTze.  

9. gaumjobesebuli konstruqciis nakelsacavebis da biogazis 

danadgarebis mSeneblobis ganxorcielebam cxovelTa 

sadgomebTan, Riad dagrovili nakelis am nagebobebSi 

Segroveba-gadamuSavebam da gadamuSavebuli nakelis 

fermerTa nakveTebSi optimaluri doziT Setanam 

mniSvnelovnad Seamcira niadagis zedapiri, siRrmiTi 

fenebis, gruntis wylebis da monarecxi wylebis 

dabinZureba.  es efeqti gansakuTrebiT TvalSi sacemi iyo im 

fermeruli meurneobebisaTvis, sadac aSenda gaumjobesebuli 

konstruqciis nakelsacavebi da biogazis danadgarebi.  

10. gadamuSavebuli nakelis gamoyenebiT adgili qonda niadagis 

nayofierebis amaRlebas, rac aisaxa kidevac mosavlianobaze. 

sakontrolo nakveTebSi Seitaneboda gaumjobesebuli 

konstruciis nakelsacavSi Seyovnebuli an biogazis 
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danadgaridan miRebuli nakeli, ramac sagrZnoblad gazarda 

mosavlianoba.  

rekomendacia warmoebas 

 

Catarebuli gamokvlevebis safuZvelze SesaZlebelia 

vurCioT samegrelos ragionis fermerebs moawyon TavianT 

fermerul meurneobebSi gaumjobesebuli konstruqciis 

nakelsacavebi da biogazis danadgarebi. nakelsacavebSi 

dayovnebuli nakeli Seicavs yvela im sakveb elementebs, romelic 

aucilebelia mcenarisaTvis. garda amisa unda moxdes agro 

vadebis dacva raTa zedmeti doziT ar iqnas niadagSi Setanili 

organuli sasuqi, rac aranakleb cudad moqmedebs rogorc 

niadagis nayofierebaze aseve mosavlianobazec. 

 biogazis danadgaridan miRebuli biomasis Setana niadagSi 

xdeba sam weliwadSi erTxel. SemuSavebulia da gavrcelebulia 

rekomendaciebi fermerebisaTvis, sadac asaxulia individualur 

fermerul meurneobebSi Tu ra doziT unda moxdes biomasis 

Setana. aseve konkretuli kulturebiT dakavebuli 

farTobebisaTvis miTiTebuli Tu ra doziT unda moxdes 

fosforiani sasuqebis Setanis normebi (fosforis deficitis 

Sesavsebad).  
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