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 winasityvaoba

 saqarTvelo mdidari biomravalferovnebisa da didi agraruli 
tradiciebis qveyanaa. cnobilia, rom aq warmoebuli produqcia ga-
moirCeva maRali xarisxiTa da Seudarebeli gemuri TvisebebiT. 

saqarTvelos soflis meurneobaSi gamorCeuli adgili uWiravs 
mevenaxeoba-meRvineobas. paleontologiuri, arqeologiuri, isto
riuli kvlevebiT, saqarTvelo aRiarebulia kulturuli vazis Vitis 
vinefera-s samSoblod, sadac kulturuli mevenaxeoba-meRvineoba 8000 
welze mets iTvlis. 

vazidan miRebuli produqcia — yurZeni, yurZnis wveni, badagi, qiS-
miSi, sxvadasxva tipis Rvino, WaWa, wipwa da sxv. — bevri daniSnulebiT 
gamoiyeneba; gansakuTrebulia yurZnisa da misgan miRebuli produqtebis 
kvebiTi, samkurnalo-dieturi Rirebuleba da mniSvneloba adamianis 
jansaRi cxovrebis damkvidrebis saqmeSi. 

Rvino Rirseul adgils ikavebs qveynis eqsportSi, rasac saerTa
Soriso moTxovnebis gaTvaliswinebiT sWirdeba mudmivi monitoringi 
da brZola miRweuli warmatebebis SesanarCuneblad. 

wigni moicavs 4 Tavs. 
pirvel TavSi ganxilulia: venaxis ZiriTadi niadagebi — mdelos 

yavisferi, yavisferi, aluviuri, kordian-karbonatuli, Savi, yvi-
Telmiwa-eweri, yviTel-yomrali da wiTelmiwa; niadagebis genezisuri 
Taviseburebebi da maTi gavrceleba; warmodgenilia Sesabamisi rukebi, 
romlebic Sedgenilia 2019 wels gamocemuli saqarTvelos niadagebis 
rukis (masStabi 1: 500 000; mTavari redaqtori akademikosi, profesori 
Tengiz uruSaZe) safuZvelze; niadagwarmomqmneli faqtorebi, ZiriTadi 
elementaruli niadagwarmomqmneli procesebi da maTi Sesabamisoba 
niadagebis resursebis msoflio sacnobari bazasTan (WRB). 

meore TavSi ganxilulia mevenaxeobis mikrozonebis niadagebis na
yofierebis sakiTxebi: mikrozonebSi gavrcelebuli ZiriTadi tipis 
niadagebis nayofierebis Sefaseba, maTi gaumjobesebis RonisZiebebis 
dagegmva, sxvadasxva jiSis vazis gasaSeneblad niadagebis vargisia
nobis dadgena, niadagis ZiriTadi agroqimiuri Taviseburebebi da 
masze dayrdnobiT nayofierebis marTvis gegmis Sedgena.



mesame TavSi daxasiaTebulia vazis daavadebebi, misi miwisqveSa da 
miwiszeda organoebis mavneblebi da maT winaaRmdeg brZolis RonisZie-
bebi: agroteqnikuri, seleqciuri, meqanikuri, biofizikuri, biolo-
giuri, bioteqnikuri, integrirebuli da qimiuri meTodebi. amave TavSi 
ganxilulia vazSi gavrcelebuli sasargeblo da paraziti mwerebi. 

meoTxe Tavi exeba venaxis niadagebis zogierT mniSvnelovan agroe-
kologiur aspeqts: niadagebis erozias, radioaqtiuri nivTierebebiT 
da mZime liTonebiT dabinZurebis problemebs. niadagebis erozia 
(wylismieri, qarismieri) da dabinZureba warmoadgenen mevenaxeobis 
ZiriTadi tipis niadagebis fizikuri da qimiuri degradaciis ZiriTad 
faqtorebs. am TavSi aseve mocemulia venaxis niadagebis ekologiuri 
mdgomareobis Sefaseba mZime liTonebis gradaciebis mixedviT. venaxe
bis niadagebi saWiroebs mudmiv kontrols, kvlevas da yuradRebas 
eroziis, radiaqtiuri nivTierebebis da mZime liTonebis mimarT, rasac 
sWirdeba Sesabamisi codna da mudmivi monitoringi.

wignis danarTSi mocemulia vazis mavnebel-daavadebaTa amsaxveli 
fotomasala, romlebic aRebulia guram aleqsiZis 2014 wels gamoce-
muli wignidan `mcenareTa dacva~.



I  T a v i 

venaxis niadagebis genezisuri  
Taviseburebani 

venaxebis qveS gavrcelebulia Semdegi niadagebi: mdelos yavis-
feri, yavisferi, aluviuri, kordian-karbonatuli, yviTelmiwa-eweri, 
yviTel-yomrali da wiTelmiwa niadagebi.

I.1. mdelos yavisferi niadagebi

mdelos yavisferi niadagisTvis damaxasiaTebelia sustad diferen-
cirebuli, mZlavri profili, galebebis niSnebi mTel profilSi an 
mis qveda nawilSi, mZime meqanikuri Sedgeniloba, sustad gamosaxuli 
karbonatuli iluviuri horizontiT.

mdelos yavisferi niadagis saerTo farTobi saqarTveloSi Sea-
dgens 1,9%-s (130 400 ha). isini formirdebian yavisferi niadagis 
depresiul arealSi, momatebuli zedapiruli, gruntisa da Sereuli 
datenianebis pirobebSi. es niadagi gavrcelebulia qvemo da zemo 
qarTlSi, kaxeTSi (alaznis marjvena napiri) da mesxeTSi.

pirvelad saqarTveloSi es niadagi gamoyo m. n. sabaSvilma (1948) 
jer Zvelaluviuri niadagebis, xolo Semdgom mdelos yavisferi 
niadagis saxelwodebiT (m. n. sabaSvili, 1965). 

mdelos yavisfer niadags ukavia reliefis depresiuli nawilebi. 
niadagwarmomqmneli qanebi warmodgenilia mZime meqanikuri Sedge-
nilobis aluviuri da deluviur-proluviuri naleqebiT, romelTa 
siRrme zogjer 100 m-s aRwevs.

klimati zomierad Tbilia. saSualo wliuri temperatura Seadgens 
9,9-10,6℃-s; yvelaze civi Tvis, ianvris, temperatura -16℃-mde ecema, 
xolo yvelaze Tbili Tvis, ivlisis, 21,8℃-s aRwevs. savegetacio pe-
riodis xangrZlivoba eqvsi-Svidi Tvea. aqtiur temperaturaTa jami 
2800-3800℃ Seadgens. naleqebis saSualo wliuri raodenoba 464-512 
mm farglebSi meryeobs. datenianebis koeficienti 0,54-0,95 Seadgens.
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bunebrivi mcenareuli safari warmodgenilia Walis tyeebiT (mu-
xnarebi). amJamad teritoriis didi nawili aTvisebulia saxnavebiT, 
baRebiTa da venaxebiT.

mdelos yavisferi niadagis profils aqvs Semdegi Seneba: A
sax

.-A1
//-

AB-Bca(g)-BCca(g).
mdelos yavisferi niadagi xasiaTdeba sustad tute an tute 

reaqciiT, Rrma humusirebiT, humusis fulvatur-humaturi tipiT, 
zedapiridanve karbonatulobiT, STanTqmuli fuZeebis dabali jamiT, 
ZiriTadi Jangeulebis Tanabari ganawilebiT, hidroqarsebis siWar-
biT, silikaturi rkinis arasilikatur rkinaze meti SemcvelobiT. 
niadagi miekuTvneba msubuq da saSualo Tixebs. gaTixeba kargadaa 
gamoxatuli profilis Sua nawilSi. 	

mdelos yavisfer niadagSi gruntis wylebi 1,5-3 m-is, iSviaTad ki 
5 metris siRrmezea. es niadagebi TiTqmis mTlianad aris moxnuli da 
intensiurad gamoiyeneba miwaTmoqmedebaSi. Tavisi agronomiuli maC-
veneblebiT aRmosavleT saqarTvelos samiwaTmoqmedo zonis erT-erT 
saukeTeso niadagad iTvleba vazis, xexilis, xorblis, qeris, simindis, 
Saqris Warxlis, bostneuli kulturebis, kartofilis, parkosnebis 
da sxva kulturebis mosayvanad. es niadagi xSirad gamoirCeva mZime 
meqanikuri SedgenilobiT, gadidebuli tenianobiT. Sesabamisad, masze 
gaSenebuli venaxidan miRebuli yurZeni ar aris iseTi maRali xarisxis, 
rogorc yavisferi niadagebze moyvanili. mesxeTis pirobebSi am niadags 
saTib-saZovrebadac iyeneben. mdelos yavisferi niadagis ZiriTadi 
elementaruli niadagwarmomqmneli procesebia: humuswarmoqmna, hu-
musdagroveba, gakarbonateba, gamdeloeba, sialitizacia da galebeba.

mdelos yavisfer niadagze odiTganve gamoiyeneba moRvarviT morwy-
va, ramac xeli Seuwyo wylismieri eroziis mZlavrad ganviTarebas da 
gamoiwvia am niadagis wyalgamZle agregatebis daSla, struqturis 
darRveva, dawidva da gamkvriveba, qerqis gaCena da dabzarva. gaadida 
misi dispersiuloba niadagisa da sakvebi elementebis danakargebis. 
am niadags sakmaod did zians ayenebs qarismier eroziac. 

mdelos yavisferi niadagi gansxvavdeba yavisferi niadagisgan ufro 
susti gaTixebiT, SedarebiT muqi SeferilobiT, sustad gamoxatuli 
karbonatuli axalwarmonaqmnebiT, mtredisferi lebisa da Jangis 
laqebis arsebobiT.

es niadagi ekuTvnis kambisolebis niadagur jgufs da gamoiyofa  
Semdegi qvejgufebi: xromik kambisols, kalkarik kambisols, gleik 
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kambisols, euTrik kambisols (World reference base for soils resources 
2014; Urushadze T., Blum W., 2014; msoflio sacnobaro baza niadagebis 
resursebisaTvis 2014, 2017).

kambisolebi aerTianebs niadagebs, romlebSic niadagwarmoqmna 
mJRavndeba Sua horizontSi. dedaqanebis cvlileba aSkaraa stru-
qturis warmoqmniT da umetesad, yomrali Seferilobidan gamom-
dinare, Tixis Semcvelobis zrdiT, da/an karbonatebis mocilebiT. 
kambisolebi xasiaTdeba dedaqanis msubuqi an saSualo gamofitviT da 
iluviuri Tixis, organuli nivTierebebis, Al da/an Fe struqturebis 
mniSvnelovani raodenobis ararsebobiT (msoflio sacnobaro baza 
niadagebis resursebisaTvis 2014, 2017).

saqarTveloSi mdelos yavisfer niadags aqvs sakmaod farTo ga-
vrceleba zomier da borealur klimatur regionebSi; ar gvxvdeba 
subtropikebSi.

I.2. yavisferi niadagi

yavisferi niadagisTvis damaxasiaTebelia mkveTrad gamoxatuli 
profilis feradi diferenciacia, arCamrecxi wylis reJimis piro-
bebSi niadaguri sisqis naTlad gamoxatuli gaTixebis procesi. maTi 
ZiriTadi diagnostikuri maCveneblebia metamorfuli gaTixebuli 
horizontis arseboba da profilis gakarbonateba.

yavisferi niadagis saerTo farTobi Seadgens 4,8%-s (311 600 ha-s) 
yavisferi niadagi gavrcelebulia aRmosavleT saqarTvelos subtro-
pikuli tye-stepis zonaSi, ZiriTadad, zRvis donidan 500(700)-900(1300) 
m-is farglebSi. maTi qveda sazRvari esazRvreba mdelos yavisfer, 
rux-yavisfer da Sav (baris Savmiwebs), xolo zeda – yomral niadagebs.

yavisferi niadagi formirdeba mSrali subtropikebis klimatis 
pirobebSi – Tbili, TiTqmis uTovlo zamTriT da cxeli, mSrali 
zafxuliT. ivlisis saSualo temperaturaa 20,0-23,5℃, ianvris ki -2,6-
dan 0,6℃-mde. saSualo wliuri temperaturaa 9,3-12,5℃. savegetacio 
periodis xangrZlivoba Svid Tvemdea. aqtiur temperaturaTa jami 
Seadgens 2800-3800℃-s. naleqebis wliuri raodenoba meryeobs 300-dan 
800 mm-mde. aRiniSneba naleqebis ori maqsimumi – gazafxulis dasas-
ruls da Semodgomis dasawyisSi. civ periodSi naleqebis raodenoba 
minimaluria. datenianebis koeficienti udris 0,5-0,8. amis Sedegad 
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niadagis tenis reJimis tipi impermacidulia, e.i. aorTqleba aWarbebs 
mosuli naleqebis raodenobas.

reliefis udidesi nawilis formireba ZiriTadad ukavSirdeba 
eroziul procesebs. zogierT adgilas reliefi warmodgenilia 
mewyruli formebiT. bevr adgilas ferdobebs kveTs mravalricxovani 
sakmaod didi siganis xevebi. Sida kaxeTSi reliefis seluri Rvarebis 
mavne moqmedebis kvali didad atyvia, romlis intensivobac xels uw-
yobs fxvieri konglomeratul-qviSaqvuri neogenuri „civis wyeba“ da 
damewyvrisaken midrekili paleogenuri carculi qanebi. calkeuli 
ferdobebis qveda zolSi aRiniSneba mosworebuli baqnebis mTeli wyeba.

regionis CrdiloeT-dasavleT nawilis geologiur agebulebaSi, 
ZiriTadad, monawileoben paleogenidan – qviSa-Tixovani da vulkano-
genuri formaciebi, xolo neogenidan – konglomeratebi, qviSaqvebi 
da kirqvebi. damreci ferdobebi da Sleifebi ki aluvionebiT aris 
warmodgenili. aRmosavleTi da CrdiloeT-aRmosavleTi nawili age-
bulia neogenuri wyebiT – qviSaqvebiT, fomflo konglomeratebiT, 
kirqvebiT (mergelebi) da terigenuli (galiosebuli) danaleqebiT. 
regionis samxreTi da samxreT-dasavleTi nawilis geologiur agebu-
lebaSi monawileobs neogenuri vulkanogenuri qanebi – porfirituli 
tufebi, tufo-breqCiebi, lavuri Rvarebi, zedacarculi kirqvebi, 
paleocenisa da oiligocenis terigenuli qviSaqvebi da Tixebi.

yavisferi niadagis arealis klimatis Tavisebureba, qanebis or-
valentiani kationebis simdidris gamo, xels uwyobs karbonatebiT 
mdidari gamofitis qerqis warmoqmnas.

yavisferi niadagis arealis didi nawili aTvisebulia da arsebuli 
landSaftebi TiTqmis mTlianad anTropogenuli xasiaTisaa.

mcenareuloba warmodgenilia ariduli meCxerebiT da muxnarebiT. 
ariduli meCxerebi anu naTeli tyeebi miekuTvnebian subtropikuli 
klimatis savanebs. maT SemadgenlobaSi ZiriTadad monawileobs foT-
lovani saxeobebi: kevis xe, beryena, akaki; buCqnarebidan: broweuli, 
Savjaga, grakla, Trimli, kowaxuri da sxv. balaxeuli safari, Zi-
riTadad, warmodgenilia uroTi. ferdobebze ariduli meCxerebis 
SemadgenlobaSi Sedis Rviebis zogierTi saxeoba. mcenareulobis 
yvela aRniSnuli saxeoba miekuTvneba sinaTlismoyvarul mcenares. 
isini gvalvagamZlea; maT uviTardebaT mZlavi fesvTa sistema.

muxnarebis SemadgenlobaSi qarTuli muxis garda Sedis Cveule-
brivi ifani, mindvris nekerCxali, panta, rcxila, jagrcxila, Tela, 
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qorafi, xolo buCqnarebidan – kuneli, zRmartli, Sundanwla, Svindi, 
WanWyati.

muxnarebis pirwminda tyekafebze, gansakuTrebiT saqonlis Zove-
bis Semdeg, warmoiSoba buCqnarebisgan Semdgari meoradi warmoSobis 
mcenareuloba. muxnarebis aseT derivatebs gansazRvraven rogorc 
„jageklianebs“. maT SemadgenlobaSi Sedis ZeZvi, grakla, kuneli, 
beryena, Savjaga, Jasmini da sxv. SemdgomSi degradaciisas buCqnari 
mcenareuloba qreba da Cndeba meoradi warmoSobis stepi.

yavisferi niadagi xasiaTdeba niadagwarmoqmnis SedarebiT didi 
asakiT.

niadagur profils Cveulebriv aqvs Semdegi Seneba: A-Bt(Ca) 

-BC(BCCa)-CCa – С.
yavisferi niadagi xasiaTdeba humusovani horizontis muqi-yomrali 

an yavisferi SeferilobiT, wvril-koStovani an marcvlovani stru-
qturiT, susti tute an neitraluri reaqciiT, humusis saSualo 
SemcvelobiT, Rrma humusirebiT, humusis humaturi tipiT, gakarbo-
natebiT, gaTixebiT, STanTqmis mniSvnelovani sidideebiT, niadagisa 
da leqis fraqciis mTliani qimiuri Semadgenlobis stabilurobiT, 
silikaturi rkonis siWarbiT arasilikatur rkinaze, TixamineralebSi 
montmorilonitis da hidroqarsebis siWarbiT.

yavisferi niadagis ZiriTadi elementaruli niadagwarmomqmneli 
procesebia: humuswarmoqmna, humusdagroveba, gakarbonateba, siali-
tizacia. yavisferi niadagi gansxvavdeba mdelos yavisferi niada-
gisgan ukeT gamoxatuli gaTixebiT, ufri Ria SeferilobiT, kargad 
gamoxatuli karbonatuli axalqmnilebebiT, mtredisferi da Jangis 
laqis ar arsebobiT.

yavisferi niadagi gansxvavdeba ruxi-yavisferi niadagisagan (ro-
melic formirdeba naklebi datenianebis da meti Tbouzrunvelyo-
fis pirobebSi) ufro Ria SeferilobiT, humusis meti SemcvelobiT, 
mZlavri humusiani horizontiT, calkeul qvetipebSi karbonatebis 
sxvadasxva siRrmeze da ara zedapiridan arsebobiT, tutianobis 
naklebi maCveneblebiT, rkinis sxvadasxva formis naklebi SemcvelobiT. 

yavisferi niadagi gansxvavdeba Savi niadagisagan (romlic datenia-
nebis msgavs pirobebSi viTardeba) ufro mcire humusiani horizon-
tiT, yavisferi SeferilobiT, kaklovani da prizmuli struqturiT, 
gamkvrivebul-gaTixebuli metamorfuli horizontis arsebobiT, 
humusovani horizontidan qveda horizontisaken naklebad mkveTri 
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gadasvliT, Si02 : R203 ufro viwro SefardebiT, profilis mixedviT 
leqis fraqciis naklebad erTgvarovani ganawilebiT, ufro didi 
moculobiTi woniT, ufro dabali forianobiTa da wyalgamtarobiT.

yavisferi niadagi gansxvavdeba yomrali niadagisagan (romelic 
formirdeba SedarebiT civ da tenian pirobebSi) yavisferi Seferi-
lobiT, iluviur-karbonatuli horizontis arsebobiT da niadaguri 
profilis Sua nawilis mkveTri gaTixebiT, zeda horizontSi humusis 
Semcirebuli raodenobiT, organuli nivTierebis naklebad uxeSi xasia-
TiT (C : N – 10), tute da neitraluri reaqciiT, fuZeebiT maZRrobiT. 

es niadagi ekuTvnis kambisolebis niadagur jgufs da gamoiyofa 
Semdegi qvejgufebi: xromik kambisols, kalkarik kambisols, humik 
kambisols, euTrik kambisols (World reference base for soils resources 
2014; Urushadze T., Blum W., 2014; msoflio sacnobaro baza niadagebis 
resursebisaTvis 2014, 2017).

I.3. aluviuri niadagebi

aluviuri niadagisTvis damaxasiaTebelia genezisur horizonte-
bze susti diferenciacia, cudi gastruqtureba, momatebuli xirxa-
tianoba da Sreobrioba (stratifikacia – pirvel rigSi meqanikuri 
Sedgenilobis mixedviT). 

aluviuri niadagis saerTo farTobi saqarTveloSi Seadgens 5,0% 
(351 400 ha). es niadagi gavrcelebulia qveynis mTel teritoriaze, 
sxvadasxva bunebriv zonaSi.

aluviuri niadagi formirdeba sxvadasxva bunebriv zonaSi da yovel 
konkretul SemTxvevaSi xasiaTdeba zonis klimaturi pirobebiT. sakmaod 
Wrelia aluvionis masala, romelzedac warmoiqmnebian es niadagebi. 
bunebrivi mcenareuloba warmodgenilia Walis mcenareulobiT. 

aluviuri niadagi warmoiqmneba mdinaris WalebSi gansxvavebuli 
Tvisebebis mqone aluviur naleqebze. maT axasiaTebT fenobrivi 
agebuleba romelSic humusovani fena monacvleobs silis aluviur 
fenebTan. aluviuri niadagis nayofiereba daculia bunebrivi gziT, 
niadagis aluviur nafenebTan erTad grovdeba mravali dasaxelebis 
sakvebi elementi. aluviuri niadagi saqarTveloSi masiurad ixvneba 
da gamoiyeneba TiTqmis yvela sasoflo-sameurneo kulturis mosa-
yvanad da saTib-saZovarad. 
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aluviuri niadagis umetesi nawili fuZeebiT maZRaria. dasavleT 
saqarTveloSi mdinare cxeniswylis, abaSis meriebis aluviuri niadagi 
karbonatulebia, radgan saTaves iRebs kavkasionis kirqvian zonaSi. 
mdinareebis sufsisa da Woroxis meriebis niadagi ukarbonatoa. 
aseve ukarbonatoa mdinare alaznis marcxena sanapiros aluviuri 
niadagi. alaznis marjvena sanapiros da ivris terasebis aluviuri 
niadagi umetesad damlaSebulia. aRniSnuli aucileblad unda iqnes 
gaTvaliswinebuli am niadagis gamoyenebis dros.

aluviuri niadagis niadagwarmoqmnis procesSi mdinareebis mier 
motanil natanTan erTad akumulirdeba Tixamineralebi, humusi, 
CaCO3, N, P, K, Mg, Fe da mikroelementebi, geoqimiuri mdgomareobis 
Sesabamisi wyalxsnadi marilebi. 

aluviur niadags baris zonaSi didi gavrceleba da gamoyeneba aqvs. 
is ganlagebulia mdinareebis kalapotis axlos, rac aadvilebs mis 
morwyvas. mas axasiaTebs kargad gamoxatuli humusovani profili, 
swrafad Tavisufldeba wyaldidobis dros dagrovili wylisagan, 
swrafad da Rrmad Tbeba. msubuqi meqanikuri Sedgenilobis niadagis 
es Tviseba saSualebas iZleva gamoyenebuli iqnes siTbos moyvaruli 
saadreo bostneuli kulturebis mosayvanad. 

aluviuri niadagi xasiaTdeba xelsayreli fizikuri TvisebebiT, 
mikroorganizmTa maRali aqtivobiT. masze gaSenebuli mcenareebis 
momarageba kargad xdeba gruntis wylebiT. dasavleT saqarTveloSi 
mas iyeneben simindis, bostneulis da baRCeulis da eTerzeTebis, 
aRmosavleT saqarTveloSi xorbalis, qeris, baRCeuli da bost-
neuli kulturebis mosayvanad. nayofieri da sarwyavi aluviuri 
niadagebi gamoiyeneba, Saqrisa da sakvebi Warxlis mosayvanad, 
venaxis, xexilovani da kenkrovani kulturebis, citrusebis nar-
gaobis gasaSeneblad. 

aluviuri niadagis damuSavebisas mZime teqnikis sistematuri 
gamoyenebisas adgili aqvs datkepnas da agronomiuli Tvisebebis, 
struqturis, nayofierebis gauaresebas, humusis danakargebis gadi-
debas. bostneuli da teqnikuri da saToxni kulturebis moyvanisas am 
niadagSi icvleba sakvebi elementebis wrebrunva da balansi. mcirdeba 
mcenareuli narCenebis raodenoba, radgan mosavalTan erTad gaita-
neba misi didi raodenoba. sakvebi elementebis danaklisis Sevseba 
warmoebs sasuqebis gamoyenebiT.

aluviuri niadagis profils aqvs Semdegi Seneba: A-BC-C.
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aluviuri niadagi xasiaTdebian mJave, neitraluri an tute rea-
qciiT (imis mixedviT, Tu romel auzSi formirdebian es niadagebi). 
humusis Semcveloba saSualo an mcirea, niadagis profilebi Rrmad 
humusirebulia. STanTqmis tevadoba dabali an saSualoa. ZiriTadi 
Jangeulebis ganawileba met-naklebad Tanabaria. Tixa mineralebi 
warmodgenilia montmorilonitiT, kaolinitiT, haluazitiTa da hi-
droqarsebiT. rkinis sxvadasxva formas araTanabari ganawileba aqvs. 
silikaturi rkinis Semcveloba mkveTrad Warbobs arasilikaturs.

aluviuri niadagis ZiriTadi elementaruli niadagwarmomqmneli 
procesebia: humuswarmoqmna, gamdeloeba da galebeba.

es niadagi ekuTvnis fluvisolebis niadagur jgufs da gamoiyofa 
Semdegi qvejgufebi: gleik fluvisols, euTrik fluvisols, distrik 
fluvisols (World reference base for soils resources 2014; Urushadze T., 
Blum W., 2014; msoflio sacnobaro baza niadagebis resursebisaTvis 
2014; 2017).

fluvisolebi Seesabameba genetikurad axalgazrda niadagebs 
mdinareul, tbur da zRviur nafenebze (msoflio sacnobaro baza 
niadagebis resursebisaTvis 2014, 2017).

I.4. kordian-karbonatuli niadagebi

kordian-karbonatuli niadagisTvis damaxasiaTebelia kargad 
gamoxatuli humusovani horizonti da gacvlis maRali tevadoba.

kordian-karbonatuli niadagis saerTo farTobi saqarTveloSi 
Seadgens 4,5%-s (317 200 ha). es niadagi gavrcelebulia dasavleT sa-
qarTveloSi: afxazeTSi, samegreloSi, raWa-leCxumsa da zemo imereTSi. 
agreTve aRmosavleT saqarTveloSi: mTiuleTSi, samaCabloSi, kaxeTsa 
da qarTlSi. kordian-karbonatuli niadagis gavrceleba emTxveva 
kirqvebsa da mergelebis areals. is ZiriTadad formirdeba tyis 
zonaSi iseT qanebze, romlebic didi raodenobiT Seicavs kalciumis 
karbonatebs (kirqvebi, dolomitebi, mergelebi da sxv.) da xasiaTdeba 
Camrecxi an periodulad Camrecxi tenis reJimiT. kordian-karbona-
tuli niadagi, mTa-tyis sartylis garda, gavrcelebulia tenian da 
mSral subtropikul zonaSi, maRalmTianeTSi.

kordian-karbonatuli niadagis arealSi reliefi eroziuli tipi-
saa da warmodgenilia denudaciuri, denudaciur-akumulaciuri da 
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denudaciur-mewyruli formebiT. niadagwarmomqmneli qanebi warmo-
dgenilia karbonatuli qanebiT (kirqvebi, mergelebi, dolomitebi). 

klimati zomierad Tbilia. yvelaze civi Tvis, ianvris, temperatura 
Seadgens -1, -4℃; yvelaze Tbili Tvis, ivlisis, 18-20℃. aqtiur tempera-
turaTa jami aRwevs 2000-3500℃-s, naleqebis raodenoba -1400-1600 mm-s.

bunebrivi mcenareuloba warmodgenilia muxnar-rcxilnari tyeebiT, 
balaxebis farTo monawileobiT. aTvisebuli farTobebi gamoyenebu-
lia venaxis, xexilis, maT Soris, subtropikuli xexilis, dafnisa da 
sxva mravalwlianebisTvis. 

niadagur profils aqvs Semdegi Seneba: Ao-A-AB-B-BC. 
kordian-karbonatuli niadagi xasiaTdeba neitraluri an sustad 

tute reaqciiT, Tixa an Tixnari meqanikuri SedgenilobiT, rkinis 
silikaturi formebis siWarbiT. aRsaniSnavia, rom dakristalebuli 
rkinis Semcveloba aWarbebs amorful rkinas. humusis Semcveloba 
zomieria an mcire. niadagi Rrmad humusirebulia, humusis tipi hu-
maturia. karbonatebis Semcveloba did farglebSi (20-51%) meryeobs. 
STanTqmis kompleqsi maZRaria fuZeebiT. TixamineralebSi Warbobs 
montmoriloniti da hidroqarsebi.

kordian-karbonatuli niadagi gansxvavdeba yomralebisgan muqi 
SeferilobiT, fuZeebiT maRali maZRrobiT, tute reaqciiT, sustad 
gamoxatuli gaTixebiT, karbonatebis SemcvelobiT.

kordian-karbonatuli niadagi yviTelmiwa-ewerisgan gansxvavdeba 
gaewerebuli horizontis uqonlobiT, tute reaqciiT, ZiriTadi 
Jangeulebis met-naklebad Tanabari ganawilebiT, humusis humaturi 
tipiT, karbonatebis SemcvelobiT. 

kordian-karbonatuli niadagi gamoirCeva kalciumis karbonatebis 
maRali SemcvelobiT. es niadagi ufro nayofieria, vidre yavisferi, 
mdelos yavisferi da ruxi yavisferi niadagebi, Tumca mTis Savmiwaze 
da Sav niadagze dabali nayofiereba axasiaTebT. nayofierebasTan 
erTad am niadagisTvis damaxasiaTebelia kargi fizikuri Tvisebebi.

kordian-karbonatul niadagSi ZiriTadi elementaruli niada-
gwarmomqmneli procesebia: humussualitizacia, humuswarmoqmna da 
gastruqtureba.

saSualo da Rrma niadagi aTvisebulia venaxis saSampanure da 
sasufre jiSebiT, xexiliT, dafniT, citrusovani, marclovani da 
bostneuli kulturebiT. mcire sisqis, Camorecxili da xirxatiani 
kordian-karbonatuli niadagebi saZovrebad aris gamoyenebuli.
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es niadagi ekuTvnis leptosolebis niadagur jgufs da gamoiyofa 
Semdegi qvejgufi: rendzik leptosols (World reference base for soils 
resources 2014; Urushadze T., Blum W., 2014; msoflio sacnobaro baza 
niadagebis resursebisaTvis 2014; 2017).

leptosolebi moicavs Zalian Txel niadagebs uwyvet qanebze da 
aseve niadagebs, romlebic Zalian mdidaria xirxatis fragmentebiT. 
leptosolebi yvelaze gavrcelebuli niadagia mTian regionebSi. ze-
dapirTan axlo myari qanebi, bevr saklasifikacio sistemaSi niadagad 
ar moiazreba. niadagis saxelwodeba ukavSirdeba berZnuls – leptos, 
Txeli (msoflio sacnobaro baza niadagebis resursebisaTvis 2014, 2017).

 

I.5. Savi niadagebi

Savi niadagisTvis (e.w. baris Savmiwa) damaxasiaTebelia profilis 
zeda nawilis Savi Seferiloba, sakmaod mZlavri humusovani hori-
zonti da Sua nawilis gaTixeba.

Savi niadagi gavrcelebulia mSral subtropikul stepebSi. stepis 
mcenareulobaSi gamoyofen Semdeg dajgufebebs: jagekliani, uroiani, 
vaciwveriani da mdelos nairbalaxovani. 

Sav niadags aqvs profilis Semdegi Seneba: A1
/-A1

//-B-BC. 
Savi niadagis saerTo farTobi saqarTveloSi Seadgens 3,9%-s (266 

800 ha). es niadagi gavrcelebulia gare da Siga kaxeTis, qvemo da 
nawilobriv Sua qarTlis raionebSi.

Sav niadags ukavia aRmosavleT saqarTvelos mTaTaSorisi dablobi 
zona, romelic warmoqmnilia denudaciur-akumulaciuri (Sereuli) da 
sakuTriv akumulaciur-genezisuri geomorfologiuri tipebiT. Savi 
niadagis gavrcelebis zolSi agreTve gvxvdeba daxrili terasisebri 
(zRvis donidan 650-750 m-is farglebSi) da zegani-peneplenis vake 
(zRvis donidan 700-1000 m-s Soris). Savi niadagebis arealSi farTodaa 
gavrcelebuli reliefis akumulaciuri tipi, romelic warmodgenilia 
amoqvabulisa da aluviuri vakeebis formiT. niadagwarmomqmneli qa-
nebi warmodgenilia gajiani, kiriTa da TabaSiriT mdidari Tixiani da 
Tixnari nafenebiT, qviSian-Tixiani naleqebiTa da konglomeratebiT.

Savi niadagi viTardeba mSrali subtropikebis tipis klimatis 
pirobebSi. am tipis klimati xasiaTdeba Tbili, TiTqmis uTovlo 
zamTriT da cxeli, mSrali zafxuliT. yvelaze Tbili Tvis (ivli-
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sis) temperaturaa 22-23,9℃, yvelaze civi Tvis (ianvris) – -0,3-3,8℃. 
saSualo wliuri temperatura Seadgens 10-11,9℃ -s. aqtiur tempe-
raturaTa jami 4000℃-s aRwevs. savegetacio periodis xangrZlivoba 
eqvsi-Svidi Tvea. naleqebis wliuri raodenoba meryeobs 400-600 mm-is 
farglebSi. haeris saSualo wliuri fardobiTi tenianoba icvleba 
64%-dan 70%-mde. 

Savi niadagi xasiaTdeba: sustad tute reaqciiT, karbonatul-ilu-
viuri horizontis arsebobiT, karbonatebis maqsimumiT 60-120 sm-is 
siRrmeze, gaTixebiT, Tixa meqanikuri SedgenilobiT, niadagis da 
leqis fraqciis erTgvarovani mTliani qimiuri SedgenilobiT, Tixa 
mineralebSi smeqtitis, hidroqarsebisa da qloritis siWarbiT, ara-
silikaturi da dakristalebuli rkinis dagrovebiT profilis Sua 
nawilSi, xolo amorfuli rkinis – profilis zeda nawilSi, humusis 
zomieri SemcvelobiTa da humaturi tipiT, zogierT SemTxvevaSi 
adviladxsnadi marilebisa (sulfaturi) da TabaSiris dagrovebiT, 
dawidulobis niSnebiT (maxvilwiboiani da Savpewiani).

Savi niadagisTvis damaxasiaTebelia Semdegi ZiriTadi elementaru-
li niadagwarmomqmneli procesebi: humuswarmoqmna, humusdagroveba, 
damlaSeba, gakarbonateba, sialitizacia da slitizacia.

Savi niadagi gansxvavdeba yavisferi niadagisgan ufro mZlavri 
humusovani horizontiT, Savi SeferilobiT, dakuTxul-kaklovani 
an dakuTxul-koStovani struqturiT, SedarebiT mZime meqanikuri 
SedgenilobiT, dawidulobis niSnebiT (maxvilwiboiani da Savpewiani).

Savi niadagebi ruxi-yavisferi niadagisgan gansxvavdeba mZlavri 
humusovani horizontiT, Savi SeferilobiT, ufro mZime meqanikuri 
SedgenilobiT, humusis maRali SemcvelobiT, naklebad gamoxatuli 
karbonatul-iluviuri horizontis arsebobiT, dawidulobis niSnebiT 
(maxvilwiboiani da Savpewiani).

Savi niadagebi gansxvavdeba Savmiwisgan dakuTxul-kaklovani an daku-
Txul-koStovani struqturiT, ufro mZime meqanikuri SedgenilobiT, 
gamoxatuli gaTixebiT, rkinis sxvadasxva formis meti SemcvelobiT, 
zogierT SemTxvevaSi adviladxsnadi marilebis da TabaSiris garkveu-
li dagrovebiT, dawidulobis niSnebiT (maxvilwiboiani da Savpewiani).

Savi niadagi iTvleba marcvleuli da teqnikuri kulturebis, maT 
Soris xorblis, simindis, kartofilis, bostneulis, sakvebi Warxlis 
da baRCeuli kulturebis gavrcelebis ZiriTad regionebad. Savi 
niadagi gamoiyeneba agreTve venaxisa da xexilovani kulturebis 
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gasaSeneblad, saTibebad da saZovrebad sakvebi kulturebis da 
balaxebis mosayvanad. am niadagis racionaluri gamoyeneba didad 
aris damokidebuli memindvreobis da mecxoveleobis dargebis swor 
ganviTarebaze da agroteqnologiuri da agroqimiuri RonisZiebebis 
SeTanawyobil gamoyenebaze. garda miwaTmoqmedebisa Savi niadagis 
gavrcelebis zonaSi ganviTarebulia mecxoveleoba.

mZime meqanikuri Sedgenilobis mqone Savi niadagis aranormirebuli 
morwyvisas, mineralizirebuli wylebis gamoyenebisas, cudi drenaJis 
dros SeiZleba gaxdes am niadagis daWaobebis an damlaSebis mizezi. 
Savi niadagis agronomiuli Tvisebebis gauareseba SeiZleba gamoiwvios 
traqtorebis da kombainebis didma da mZime Tvlebma. 

es niadagi ekuTvnis vertisolebis niadagur jgufs da gamoiyo-
fa Semdegi qvejgufi: haplik vertisols (World reference base for soils 
resources 2014; Urushadze T., Blum W., 2014; msoflio sacnobaro baza 
niadagebis resursebisaTvis 2014, 2017).

vertisolebi mZime Tixiani niadagia, gajirjvebuli Tixis didi 
SemcvelobiT. niadagebi gamoSrobisas (rac umetes wlebSi xdeba) 
ayalibeben Rrma, farTo bzarebs zedapiridan qveviT. saxeli ver-
tisolebi (laTinurad vertere, moxveva) miesadageba niadagis masalis 
mudmiv brunvas (rRvevas) (msoflio sacnobaro baza niadagebis re-
sursebisaTvis 2014, 2017).

I.6. yviTelmiwa-eweri niadagebi

yviTelmiwa-eweri niadagisTvis damaxasiaTebelia mkveTrad dife-
rencirebuli profili, kargad gamoxatuli eluviuri horizonti da 
yviTel-yomrali iluviuri horizonti.

yviTelmiwa-eweri niadagi xasiaTdeba mJave reaqciiT, yvelaze maRali 
mJavianobiT gamoirCeva eluviuri horizontebi, siRrmiT aRiniSneba mJa-
vianobis Semcirebis tendencia. humusis Semcveloba mcire an saSualoa. 
niadagi Rrmad humusirebulia. humusis tipi fulvaturia, STanTqmis 
tevadoba dabali. niadagi fuZeebiT aramaZRaria. meqanikuri Sedgeni-
lobis mixedviT niadagi Tixnarebsa da Tixebs miekuTvneba. eluviuri 
horizontebi gaRaribebulia wvrili fraqciebiT. am horizontebSi 
aRiniSneba kaJmiwis dagroveba da erTnaxevari Jangebis Semcireba. siRr-
meSi, iluviur horizontebSi, piriqiT, kaJmiwis Semcveloba mcirdeba da 
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erTnaxevari Jangebi izrdeba. niadagis mineraluri nawili xasiaTdeba 
alituri gamofitviT. am niadagis erT-erTi diagnostikuri niSania 
ortSteiniani horizontis arseboba, romlis warmoqmnaSi monawileobs 
ara marto zeda horizontebidan gamorecxili erTnaxevari Jangeulebi, 
aramed rkiniT gamdidrebuli infiltraciuli wyali. masSi arsebuli 
rkinis naerTebis xarjze xdeba iluviuri horizontis rkiniT gamdi-
dreba da mZlavri ortSteiniani horizontis Camoyalibeba. Tixamine-
ralebSi Warbobs kaoliniti, qloritebi, haluaziti. yviTelmiwa-ewer 
niadagebSi arasilikaturi rkinis Semcveloba Warbobs silikaturs.

yviTelmiwa-eweris saerTo farTobi saqarTveloSi 2%-s Seadgens 
(137 600 ha). es niadagi farTodaa gavrcelebuli dasavleT saqar-
Tvelos tenian subtropikul zonaSi zRvis donidan 30-dan 200 m-mde, 
ZiriTadad, kolxeTis dablobis Crdilo-aRmosavleT raionebSi, 
afxazeTSi, samegrelosa da SedarebiT naklebad imereTSi. am niadagis 
sakmaod didi masivebi gvxvdeba mdinareebis kodoris, enguris, xobis, 
rionis, yvirilas da sxv. Zvel terasebze. 

yviTelmiwa-eweri formirdeba, ZiriTadad, Zvel zRviur terasebze. 
SedarebiT maRali hifsometruli zoli SedarebiT danawevrebu-
lia da drenirebuli; terasebis dabali nawili xasiaTdeba naklebi 
wyalwretiT. niadagwarmomqmneli qanebi warmodgenilia Tixnari da 
Tixa nafenebiT, romlebic faraven qvamrgvalebs. 

klimati aris teniani, subtropikuli. zamTari Tbilia, ianvris 
saSualo temperaturaa 4,4-6,8℃; zafxuli cxelia, ivlisis saSualo 
temperaturaa 22,5-24,5℃. saSualo wliuri temperatura meryeobs 
14-19℃ farglebSi. aqtiur temperaturaTa jami 4000℃-dan 4500℃-
mdea. savegetacio periodis xangrZlivoba aris rva Tve. naleqebis 
raodenoba sakmaod maRalia – 1500 mm-mde. zafxulsa da Semodgomaze 
fardobiTi tenianoba aRwevs 90%-s, xolo minimalur sidideebs – 67-
70%-s – gazafxulsa da Semodgomaze.

amJamad bunebrivi mcenareuli safari darRveulia gaCexvis da 
intensiuri Zovebis Sedegad. am zonaSi gavrcelebuli kolxeTis 
tipis polidominanturi tyeebi warmodgenili iyo merqniani xeebiT 
(muxa, Zelqva, wabli, xurma, rcxila, ifani, lafani) mxviara buCqebiT 
(ekalRiWi, katabarda) da maradmwvane qvetyiT (bza, wyavi, deka). am 
tyis masivebis farTobebi aTvisebulia sasoflo-sameurneo kulture-
biT: Cai, citrusebi, Tambaqo, simindi. kolxeTis tyeebi SemorCenilia 
fragmenturi nakveTebis saxiT. 
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yviTelmiwa-eweri niadagis profils aqvs Semdegi Seneba: A-A1A2-A2-B-BC.
yviTelmiwa-eweri niadagis ZiriTadi elementaruli niadagwarmom-

qmneli procesebia: gaewereba, lesivireba, alitizacia da gamotutva.
yviTelmiwa-eweri niadagi gansxvavdeba yviTelmiwebisa da wiTelmi-

webisgan mkveTrad diferencirebuli profiliT, rkinis konkreciebis 
momatebuli SemcvelobiT da xSir SemTxvevaSi profilis qveda nawi-
lSi orTSteinis arsebobiT. yviTelmiwa-ewerlebiani niadagebisgan ki 
ganasxvavebs susti galebeba da konkreciebis naklebi Semcveloba.

es niadagi ekuTvnis akrisolebis niadagur jgufs da gamoiyofa  
Semdegi qvejgufebi: stagnik akrisols, ferik akrisols (World refe-
rence base for soils resources 2014; Urushadze T., Blum W., 2014; msoflio 
sacnobaro baza niadagebis resursebisaTvis 2014, 2017).

akrosolebi gamofituli mJave niadagebia garkveul siRrmeze 
fuZeebis dabali maZRrobiT. sasoflo-sameurneo miznebisTvis ga-
moyenebis aucilebelia winapirobaa misi zedapiruli horizontis 
dacva, organuli masalis SenarCuneba da eroziis prevencia (msoflio 
sacnobaro baza niadagebis resursebisaTvis 2014, 2017).

I.7. yviTel-yomrali niadagebi

yviTel-yomrali niadagis ZiriTadi diagnostikuri maCveneblebia: 
praqtikulad mkvdari safaris uqonloba, kargad gamoxatuli humuso-
vani da iluviuri horizonti, alituri gamofitva, rkiniT gamdidreba.

yviTel-yomrali niadagisTvis damaxasiaTebelia mJave reaqcia, 
yvelaze maRali mJavianobiT humusovani horizontebi gamoirCeva, 
siRrmeSi aRiniSneba mJavianobis Semcirebis tendencia. es niadagi 
humuss didi raodenobiT Seicavs da mis ganawilebas ara aqvs tyis 
niadagebisTvis damaxasiaTebeli kanonzomiereba. humusis Semcveloba 
metad nela, TandaTanobiT mcirdeba da profilSi, daaxloebiT erTi 
metris siRrmeze vrceldeba. niadagebi fuZeebiT aramaZRaria. STan-
Tqmuli wyalbadi sakmaod didi raodenobiTaa da zog SemTxvevaSi mas 
STanTqmis tevadobis naxevarze meti uWiravs, yviTel-yomrali niadagi 
kalciumiT da magniumiT Raribia. meqanikuri SedgenilobiT niadagi 
mZime Tixnarebs miekuTvneba. mikronuli fraqciis gadaadgileba pro-
filSi ar SeimCneva an umniSvneloa. yviTel-yomrali niadagis mine-
raluri nawili xasiaTdeba feralituri gamofitviT, arasilikaturi 
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rkinis momatebuli SemcvelobiT. TixamineralebSi maRalia kaolinitis 
Semcveloba, saSualo raodenobiTaa qloritebi, mcire raodenobiT 
aRiniSneba monTmoriloniti da qarsebi. kaJmiwis ganawileba profilis 
mixedviT Tanabaria, romelTanac korelaciaSia erTnaxevari Jangeu-
lebis momatebuli Semcveloba da Tanabari ganawileba.

yviTel-yomrali niadagis ZiriTadi elementaruli niadagwar-
momqmneli procesebia: feralitizacia, humuswarmoqmna, gamotutva.

yviTel-yomrali niadagis saerTo farTobi saqarTveloSi Seadgens 
1,5%-s (106 000 ha). es niadagi gavrcelebulia dasavleT saqarTveloSi, 
subtropikuli sartylis yviTelmiwa, wiTelmiwa da yomral niadagebs 
Soris, zRvis donidan 400-500 m-dan 800-1000 m-mde. 

g. tarasaSvili (1939) aRniSnavda dasavleT saqarTvelos tyis 
niadagebis Taviseburebas, romelic gamoixateboda gadidebul mJa-
vianobaSi, fuZeebiT Zlier aramaZRrobaSi.

m. sabaSvils (1948) miaCnda, rom dasavleT saqarTvelos zogierTi 
tyis niadagi, sxva yomral niadagTan SedarebiT, gamoirCeoda Zlieri 
aramaZRrobiT, mJave reaqciiT da maT miakuTvnebda yomralebidan 
wiTelmiwebisken gardamaval wiTeli feris yomralebs.

1963 wels baTumis midamoebSi, mTa mtiralas ferdobebze, savele 
eqskursiis dros, i. gerasimovma am niadags uwoda yviTel-yomrali, 
raTa eCvenebina gardamavali xasiaTi zomierad Tbili sartylis 
yomralebidan teniani subtropikebis niadagebisken. m. zonma (1966) 
agreTve gamoTqva mosazreba saqarTveloSi yviTel-yomrali niadagis 
SesaZlebeli arsebobis Sesaxeb.

niadagwarmomqmneli faqtorebis, Sedgenilobis da maT Camoyali-
bebaSi monawile procesebis Rrma Seswavlis safuZvelze, 1967 wels 
T. uruSaZem pirvelma daasabuTa yviTel-yomrali niadagis calke 
genezisur tipad gamoyofis aucilebloba. qarTveli mecnieris es 
gamokvleva iaponelma niadagmcodneebma safuZvlad daudes TavianT 
kvlevebs. iCiro kanom (1970) da sutcuki nagatsukim (1975), T. uru-
SaZis mier saqarTvelos yviTel-yomrali niadagisTvis dadgenili 
niadagwarmomqmneli faqtorebis, diagnostikuri niSnebisa da sxva 
maCveneblebis etalonirebiT, TavianT samSobloSi damoukidebel 
tipad gamoyves yviTel-yomrali niadagebi. T. uruSaZis masalebi, 
yviTel-yomrali niadagebis Sesaxeb, Sesulia mTel rig saxelmZRva-
neloebSi, maT Soris poloneTSi z. prusinkeviCis (1982) da ruseTSi 
g. dobrovolskis, i. urusevskaias (1984) avtorobiT.
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yviTel-yomral niadags ukavia eroziul-denudaciuri tipis reliefi. 
dedaqanebi warmodgenilia porfirituli wyebis, neoefuziebis (andeziti, 
andezit-bazalti) Zveli, denudaciuri qerqiTa da maTi derivatebiT.

klimati subtropikul humiduria. zamTari Tbilia, ianvris saSualo 
temperaturaa 0,7-3,2℃; zafxuli aris Tbili, ivlisis saSualo tem-
peratura 18,8℃-dan 21,8℃-mdea. savegetacio periodis xangrZlivoba 
eqvsi-Svidi Tvea. naleqebis saSualo wliuri raodenoba sakmaod didia 
1035 mm-dan 2108 mm-mdea. Tbil periodze modis naleqebis naxevarze 
meti. aqtiur temperaturaTa jami meryeobs 3500℃-dan 4500℃-mde. 
datenianebis wliuri koeficienti erTze metia.

bunebrivi mcenareuloba warmodgenilia wablis tyeebiT, romlebSic 
Sereulia Wkavkasiuri rcxila, hartvisis muxa, aRmosavleTis neker-
Cxali da sxv. am tyeebis ganmasxvavebeli niSania maradmwvane qvetyis 
(wyavi, kavkasiuri deka, kavkasiuri mocvi da sxv.) farTo gavrceleba. 
yviTel-yomrali niadagebis SedarebiT mcire farTobebi aTvisebulia, 
ZiriTadad, mravalwliani kulturebiT: venaxiT, xexiliT. 

yviTel-yomrali niadagis profils aqvs Semdegi Seneba: A-AB-B-C.
yviTel-yomrali niadagis ZiriTadi elementaruli niadagwarmomqm-

neli procesebia: feralitizacia, humuswarmoqmna, gamotutva.
yviTel-yomrali niadagi gansxvavdeba yomralisgan, romelic for-

mirdeba ufro gril pirobebSi, moyviTalo da zogjer mowiTalo Se-
ferilobiT, mkvdari safaris uqonlobiT, uaresi da naklebad mdgradi 
gastruqturebiT, ufro Rrma feralituri gamofitviT, kaJmiwis naklebi 
da erTnaxevari Jangeulebis meti raodenobiT, ufro mJave reaqciiT, 
meti humusianobiT da humusirebiT, naklebi STanTqmis tevadobiT, 
rkinis sxvadasxva formis meti SemcvelobiT.

yviTel-yomrali niadagi gansxvavdeba yviTelmiwisa da wiTelmi-
wisgan, romlebic ufro Tbil pirobebSi viTardebian, ufro sustad 
gamoxatuli moyviTalo mowiTalo SeferilobiT, ufro mZlavri hu-
musovani horizontiT, ukeTesi gastruqturebiT, naklebi gamofitviT, 
erTnaxevari Jangebis mcire da kaJmiwis meti SemcvelobiT, SedarebiT 
maRali gacvliTi unarianobiT.

es niadagi ekuTvnis luvisolebis niadagur jgufs da gamoiyofa  
Semdegi qvejgufebi: stagnik luvisols, molik luvisols, humik 
luvisols, ferik luvisols (World reference base for soils resources 
2014; Urushadze T., Blum W., 2014; msoflio sacnobaro baza niadagebis 
resursebisaTvis 2014, 2017).
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luvisolebs aqvs Tixis SedarebiT maRali Semcveloba Sua hori-
zontSi, vidre zedapirze. gamoirCeva Tixis Semcvelobis pedogenuri 
difrenciaciiT. ufro naklebi SemcvelobiT niadagis zeda fenaSi da 
Sua horizontis fuZeebis kationebis gamotutvis naklebi intensi-
vobiT an maRali aqtivobis Tixis intensiuri gamofitviT (msoflio 
sacnobaro baza niadagebis resursebisaTvis 2014, 2017).

I.8. wiTelmiwa niadagebi

wiTelmiwa niadagebisTvis damaxasiaTebelia wiTeli Seferiloba, 
alituri gamofitva, gaTixeba da Cveulebriv mZlavri profili.

wiTelmiwa niadagebi xasiaTdeba mJave reaqciiT, amasTan, pH sidi-
de umniSvnelod icvleba profilis mixedviT. humusis Semcveloba 
saSualo an maRalia; humusis tipi fulvaturia. STanTqmis tevadoba 
dabali da saSualoa. STanTqmul kationebSi, rogorc wesi, Warbobs 
gacvliTi wyalbadi. wiTelmiwa niadagebi xasiaTdeba mZime Tixnari, 
msubuqi, saSualo da mZime Tixa meqanikuri SedgenilobiT. es niadagi 
gaRaribebulia kaJmiwiT da fuZeeebiT da gamdidrebulia erTnaxevari 
JangeulebiT. niadagis mineraluri nawili xasiaTdeba feralituri 
gamofitviT. Tixamineralebi warmodgenilia kaolinitiT, haluazitiT, 
hetitiTa da hibsitiT. wiTelmiwa niadagSi silikaturi rkina Warb-
obs arasilikaturze. rkinis calkeuli formebi profilis mixedviT 
met-naklebad Tanabradaa ganawilebuli.

wiTelmiwa niadagebis saerTo farTobi saqarTveloSi Seadgens 
1,9%-s (130400 ha). es niadagi gavrcelebulia teniani subtropikuli 
zonis samxreT-dasavleT nawilSi (aWara, guria), agreTve gvxvdeba 
samegrelosa da afxazeTSi. wiTelmiwebi gavrcelebulia zRvis do-
nidan 100-300 metramde.

wiTelmiwa niadags ukavia borcvian-gorakiani reliefi. niadagwar-
momqmneli qanebi warmodgenilia fuZe amonaRvari qanebis (ZiriTadSi 
andezitebiT) da maTi derivatebis gamofitvis wiTeli feris produ-
qtebiT. gruntis wylis dgomis siRrme 8-10 m-s aRwevs.

klimati teniani subtropikulia. saSualo wliuri temperatura 
sakmaod maRalia – 13,7-15,1℃. yvelaze civi Tvis (ianvris) tempera-
turaa 4,8-6,8℃, xolo yvelaze Tbili Tvis (agvistos) – 21,9-24,5℃. 
savegetacio periodis xangrZlivoba rva Tvea. naleqebis wliuri 
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raodenoba 1200 mm-dan 2500 mm-mdea. naleqebis minimumi modis gaza-
fxulze. aqtiur temperaturaTa jami 3500-4700℃-ia. 

bunebrivi mcenareuloba warmodgenilia Sereuli subtropikuli 
tyiT, romelSic gvxvdeba wabli, hartvisis muxa, wifeli, rcxila da 
sxv. es tye xasiaTdeba maradmwvane qvetyiT. amJamad am tyis didi nawili 
gaCexilia, gaSenebulia subtropikuli kulturebi da Cais plantaciebi.

niadagur profils Cveulebriv aqvs Semdegi Seneba: A-AB-BC-C. 
wiTelmiwa niadagebis ZiriTadi elementaruli niadagwarmomqmneli 

procesebia: feralitizacia, gaTixeba da humuswarmoqmna.
wiTelmiwa niadagi gansxvavdeba yviTelmiwa niadagebisgan, romlebic 

viTardeba imave bioklimatur pirobebSi kaJmiwiT mdidar qanebze, 
wiTeli SeferilobiT, ufro myari da naklebad uxeSi struqturiT, 
meti gamofitviT.

es niadagi ekuTvnis nitisolebis niadagur jgufs da gamoiyofa 
Semdegi qvejgufebi: feralik nitisols, haplik nitisols (World re-
ference base for soils resources 2014; Urushadze T., Blum W., 2014; msoflio 
sacnobaro baza niadagebis resursebisaTvis 2014, 2017).

nitisolebi warmoadgens Rrma, kargad drenirebul, wiTel tropikul 
niadagebs aranaTeli horizontaluri sazRvrebiTa da Sua horizontiT, 
gamoirCeva agregatebis maRali stabilurobiT. niadagis profili da 
myari niadagis struqtura saSualebas aZlevs mcenareebs, Zalian Rr-
mad ganiviTaron fesvebi, rac ganapirobebs eroziisadmi mdgradobas 
(msoflio sacnobaro baza niadagebis resursebisaTvis 2014, 2017).



II.1. niadagis nayofierebis Sefaseba

Tanamedrove miwaTmoqmedebis mTavar amocanas sasoflo-sameu-
rneo warmoebaSi niadagis sworad gamoyeneba da misi nayofierebis 
gadideba an imave doneze SenarCuneba warmoadgens. niadagis degrada-
cias mivyavarT nayofierebis Semcirebamde da ekosistemis SesamCnev 
cvlilebamde. araswori gamoyenebis pirobebSi SesaZlebelia imdenad 
Seicvalos nayofieri niadagis Tvisebebi, organuli nivTierebebisa da 
sakvebi elementebiT Semcveloba, rom is saSualo uzrunvelyofidan, 
dabali uzrunvelyofis kategoriaSi gadavides. aqedan gamomdinare, 
sasoflo-sameurneo warmoebis strategiuli mimarTulebis dageg-
misas, aucilebelia niadagis safaris da misi nayofierebis Sefaseba 
da niadagSi mimdinare cvlilebebze bunebrivi da antropogenuri 
faqtorebis gavlenis Seswavla. 

niadagis nayofierebis formirebaSi da miwaTmoqmedebis mdgra-
dobis gazrdaSi did rols asrulebs humusi, romelic warmoadgens 
mcenarisaTvis SesaTvisebuli makro da mikroelementebis ZiriTad 
wyaros. maTi Semcvelobis aRricxvis gareSe SeuZlebelia niadagis 
nayofierebisa da sasoflo-sameurneo kulturebisa mosavlianobis 
gazrda da produqciis xarisxis gaumjobeseba.

humusi mravalmxriv dadebiT gavlenas axdens niadagis qimiur, 
fiziko-qimiur da biologiur Tvisebebze, mcenaris kvebis reJimze. 
miuxedavad humusis aseTi didi mniSvnelobisa, ukanaskneli 50 wlis 
ganmavlobaSi saqarTvelos niadagebSi misi Semcveloba TiTqmis 
10%-iT Semcirda, rasac, sxva faqtorebTan erTad, xeli Seuwyo mi-
neraluri sasuqebis sistematurma gamoyenebam. humusis Semcveloba 
niadagSi mniSvnelovnad cvalebadobs niadagis damuSavebis meTode-
bis, mcenareuli narCenebis raodenobisa da xarisxis, misi qimiuri 
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Sedgenilobisa da wylis reJimis mixedviT (g. talaxaZe da sxvebi, 
1977). aqedan gamomdinare, saqarTvelos ZiriTadi tipis niadagebis 
nayofierebis SefasebisaTvis aucilebelia maTi dajgufeba organuli 
nivTierebebis Semcvelobis mixedviT, romlis raodenobis Sesafase-
blad gamoiyeneba Semdegi indeqsebi: (o. zardaliSvili, T. uruSaZe, 
a. TxeliZe, Teo uruSaZe, 2009).

h u m u s i %

 1. Zalian dabali <2,0

 2. dabali 2,0-4,0

 3. saSualo 4,0-6,0

 4. maRali 6,0-10,0

 5. Zalian maRali >10,0

agroqimiuri gamokvlevebiT dadgenilia, rom saqarTvelos Ziri-
Tadi tipis niadagebi Zlier gansxvavdebian erTmaneTisagan sakvebi 
elementebis azotis, fosforis da kaliumis rogorc saerTo, ise 
moZravi formebis Semcvelobis mixedviT. sakvebi elementebis saer-
To formebis raodenoba warmodgenas gvaZlevs niadagis potenciur 
nayofierebaze, anu masSi arsebuli sakvebi elementebis saerTo 
maragze, romelTa mxolod mcire raodenobis SeTviseba SeuZlia 
mcenares. miuxedavad imisa, rom zogierTi tipis niadagSi azotis da 
fosforis saerTo formebis Semcveloba maRalia, mainc SeiniSneba am 
elementebis moZravi formebis deficiti, maSin roca kaliumi iSviaT 
gamonakliss garda saSualoze maRali an Zalze maRali raodenobiTaa. 
aqedan gamomdinare, sasoflo-sameurneo savargulebis sakmaod didi 
farTobi kaliumiani sasuqebis Setanas ar saWiroebs. aRniSnulTan 
erTad, sakvebi elementebis deficitis Sesavsebad, maTi Semcvelobis 
gamoTanabrebisaTvis da sasuqebis gamoyenebis saWiroebis da normebis 
dasadgenad aucilebelia misi saerTo da moZravi formebis Semcve-
lobis codna da dajgufeba.
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sakvebi elementebis saerTo formebis dajgufebisa da Sefasebi-
saTvis gamoiyeneba Semdegi indeqsebi:

a z o t i %

 dabali <0,2 

 saSualo 0,2-0,3 

 maRali >0,3 

 f o s f o r i %

 dabali <0,15 

 saSualo 0,15-0,2 

 maRali >0,2 

 k a l i u m i %

 dabali <1 

 saSualo 1-1,5 

 maRali >1,5 
 

saqarTvelos umetesi tipis niadagSi sakvebi elementebis saerTo 
formebis maragi sakmaod didia, maTi SesaTvisebel formebis raodenoba 
Zalze mcirea da iSviaTad aRemateba saerTo formebis Semcvelobis 
1%-s. aqedan gamomdinare, mcenareTa ama Tu im sakvebi elementiT 
uzrunvelyofis dasadgenad saWiroa maTi moZravi formebis codna da 
dajgufeba. mcenaris ZiriTadi sakvebi elementebiT normaluri kveba 
damokidebulia niadagSi maTi wyalxsnadi, adviladxsnadi da STanTqmu-
li naerTebis Semcvelobaze, romelTa raodenoba gamoisaxeba mg/kg-Si. 
sakvebi elementebis SesaTvisebeli formebis Semcveloba damokidebulia 
niadagis tipze, misi gakulturebis da sasuqebis gamoyenebis doneze. 

azoti aris erTaderTi biofiluri elementi, romelic niada-
gwarmomqmnel qanebSi ar moipoveba da niadagSi warmoiqmneba mxolod 
mikroorganizmebis cxovelmyofelobis Sedegad. Tavisi swrafi ga-
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daadgilebis unaris gamo is advilad gadanacvldeba niadagSi, amitom 
ar warmoebs misi dagroveba. Sesabamisad, SeiniSneba niadagSi azotis 
moZravi SenaerTebis simcire, rac aferxebs mcenaris zrda-ganviTa-
rebas. aqedan gamomdinare, didi mniSvneloba aqvs niadagSi azotis 
SesaTvisebeli formebis optimalur Semcvelobis codnas (o. zarda-
liSvili, T. uruSaZe, a. TxeliZe, Teo uruSaZe, 2009).

moZravi azotis Semcveloba am elementze dabali, saSualoze 
maRali da maRali moTxovnilebis mqone kulturebisaTvis mg/kg-iT 
Semdegnairad jgufdeba:

dabalmomTxovni  
kulturebisaTvis  

saSualoze maRali da 
maRalmomTxovni kulturebisaTvis

Zalian dabali <40 Zalian dabali <40

dabali 40-50 dabali 40-70

saSualo 50-70 saSualo 70-150

saSualoze maRali 70-100 saSualoze maRali 150-200

maRali 100-140 maRali 200-250

Zalian maRali >140 Zalian maRali >250

saqarTvelos ZiriTadi tipis niadagSi moZravi fosforis raodenoba 
Zalian dabali an dabalia. mJave niadagSi fosfori ZiriTadad Zneladxs-
nad rkinisa da aluminis fosfatebis formaSi imyofeba, karbonatulSi 
kalciumis da magniumis fosfatebis saxiTaa warmodgenili, romlebic 
gadadian naxevradxsnad da xsnad fosfatebSi da SeiTvisebian mcenareTa 
mier. maTi raodenoba dabalia, Sesabamisad, mcenareTa moTxovnilebis 
dasakmayofileblad saWiroa fosforiani sasuqebis Setana. niadagSi 
am elementis maragis Sevsebis sxva gza ar arsebobs. 

mcenaris moZravi fosforis uzrunvelyofis dasadgenad da fos-
foriani sasuqebis normebis zustad gasaangariSeblad aucilebelia 
niadagSi moZravi fosforis raodenobis codna. 

moZravi fosforis Semcvelobis mixedviT saqarTvelos ZiriTadi 
tipis niadagebi Semdegnairad jgufdeba:



I I  T a v i
mevenaxeobis mikrozonebis niadagebis nayofiereba

35

moZravi fosfori mg/kg

maCiginis  
meTodi 

 onianis 
meTodi

olsenis 
meTodi

Zalian dabali 0-10 <80 <15 

dabali 11-15 80-150 15-25

saSualo 16-30 150-300 25-30

saSualoze maRali 31-45 300-450 30-50

maRali 46-60 400-600 50-90

Zalian maRali  >60 >600 >90

gacvliTi kaliumis Semcveloba gviCvenebs niadagis am elementiT 
uzrunvelyofis dones. gacvliTi kaliumiT mdidaria tipiuri Savi 
da Savmiwa, ruxi da yavisferi niadagebi. aluviuri, silnari da eweri 
niadagebi Raribi.

organuli nivTierebebiT mdidari da msubuqi niadagebi Seicavs 
kaliumis mcire raodenobas. yvelaze meti raodenobiT kaliumi 
imyofeba mZime meqanikuri Sedgenilobis niadagebSi. niadagSi misi 
deficitis Sevseba SesaZlebelia mxolod kaliumiani sasuqebis ga-
moyenebiT, romelTa normebis zustad gaangariSebisaTvis saWiroa 
gacvliTi kaliumis Semcvelobis codna.

gacvliTi kaliumis Semcvelobis mixedviT saqarTvelos ZiriTadi 
tipis niadagebi Semdegnairad jgufdeba:

gacvliTi kaliumi mg/kg

maCiginis  
meTodi 

onianis  
meTodi 

amoniumis  
nitratiT

dabali  <100 <50 0-60

Zalian dabali 100-200 50-100 61-120

saSualo 200-300 100-150 121-180

saSualoze maRali  300-400 150-250 181-240 

maRali 400-600 200-250 241-400

Zalian maRali  >600 >250 401-600
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zemoT motanili indeqsebis mixedviT warmoebs sakvebi elementebis 
normebis Sesworeba Semdegi koeficientebis gamoyenebiT (a. TxeliZe, 
2009).

 
cxrili 1. sakvebi elementebis normebis Sesworebis koeficientebi

niadagSi sakvebi 
elementebis  
Semcveloba

marcvlovnebi,  
balaxebi,

saToxni kulturebi

bostneuli
kulturebi

azotiani sasuqebi

P2O5

Zalian dabali 1,2 (1,0) 1,25 (1,0)

dabali 1,1 (1,0) 1,2 (1,0)

saSualo 1,0 (1,0) 1,1 (1,0)

saSualoze maRali 0,9 1,0

maRali 0,8 0,9

Zalian maRali 0,7 0,8

fosfor-kaliumiani sasuqebi

P2O5 da K2O

Zalian dabali 1,5 1,35

dabali 1,25 1,2

saSualo 1,0 1,0

saSualoze maRali 0,75 0,75

maRali 0,5 0,5

Zalian maRali 0,25 -
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fosforis saSualo Semcvelobisas marcvleuli kulturebis qveS 
Seitaneba azotis 1; Rarib niadagze 1,1, Zlier Rarib niadagebze 1,2 
agroteqnikuri norma, fosforis gazrdili Semcvelobisas – azotis 
0,9; maRali Semcvelobisas – 0,8; xolo Zalze maRali Semcvelobisas – 
0,7 agroteqnikuri norma. analogiurad, cxrilSi motanili monaceme-
biT warmoebs ama Tu im kulturis qveS fosforisa gacvliTi kaliumis 
normebis koreqtireba. Tu fosforiTa da kaliumiT uzrunvelyofis 
mixedviT Teslbrunvis mindvrebi saSualo uzrunvelyofisagan erTi 
klasiT gansxvavdeba, maSin fosfor-kaliumiani sasuqebis Sesatan 
normebs 20-30%-iT zrdian an amcireben. Tu sxvaoba or klasSia – 40-
60%-iT. xolo azotis normas, Sesabamisad, 10-20%-iT zrdian.

II.2. saqarTvelos ZiriTadi tipis niadagebis 
agroqimiuri daxasiaTeba

II.2.1. mdelos yavisferi niadagebi

mdelos yavisferi niadagebs samrewvelo mevenaxeobis zonebSi didi 
gavrceleba ar aqvs, radgan masze moyvanili yurZeni ordinalur 
Rvinos iZleva. es niadagebi gansxvavdeba yavisferi niadagebisgan 
kargad gamoxatuli iluviur-karbonatuli horizontiT, naklebad 
mkafiod gamoxatuli diferencirebuli profiliT. misi Sua weli 
sakmaod gaTixebulia, gauaresebulia fizikuri, qimiuri da biolo-
giuri Tvisebebi, Semcirebulia efeqturi nayofiereba (m. sabaSvili, 
1965; g. talaxaZe da sxvebi, 1977; T. uruSaZe, 1997). 

mdelos yavisferi niadagi xSirad gamoirCeva mZime meqanikuri 
SedgenilobiT, gazrdili tenianobiT, rac cudad moqmedebs venaxis 
fesvTa sistemis ganviTarebaze, aferxebs maTi datotvas. Sesabamisad, 
masze gaSenebuli venaxidan miRebuli yurZeni ar aris iseTi maRali 
xarisxis, rogorc yavisferi niadagebze moyvanili. am niadagis uar-
yofiT ampelografiul xasiaTs avlens agreTve kiris, gansakuTrebiT 
aqtiuri kiris gazrdili Semcveloba, romelic venaxis qloroziT 
daavadebas iwvevs. 

mdelos yavisferi niadagi xasiaTdeba humusisa da moZravi azotis 
dabali moZravi fosforis dabali an saSualo da gacvliT kaliumis 
maRali SemcvelobiT, ris gamoc xSirad ar saWiroeben kaliumiani 
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sasuqebis Setanas. humusis Semcveloba iSviaTad aRwevs 3,71%-s. 
is xasiaTdeba neitraluri an susti tute ares reaqciiT. misi pH 
maCvenebeli niadagis zeda fenaSi saSualod 7,15-7,8-is farglebSi 
meryeobs, vxvdebiT tute da Zlier tute saxesxvaobebsac, saSualod 
(2,9% CaCO3) an Zlier karbonatulia (14,2-24,0% CaCO3), saerTo azotis 
da fosforis Semcveloba dabali an saSualo raodenobiTaa: azoti 
– 0,19-0,22%, fosfori – 0,13-0,20%, saerTo kaliumis Semcveloba, 
saSualo da maRalia – 1,25-1,7%. am niadagze niadagis uaryofiT 
fizikur da fizikur-meqanikur Tvisebebs nawilobriv abalansebs 
zogierTi sakvebi elementis dadebiTi balansi, ris gamoc Cinuri, 
aligote, kaberne da venaxis sxva jiSebi karg sasufre ordinalur 
Rvinos iZleva.

mdelos yaviferi niadagebis meore kategoria – saSualo Tixnari 
dauwidavi niadagebi, romelic gxvdeba sofel mataanSi, pankisis xeo-
baSi da sxva adgilebSi. maT axasiaTebs dadebiTi aerovan-wylovani 
da qimiuri Tvisebebi da susti xirxatianoba, rac niadags matebs 
siTbos, Sedegad venaxis fesvi Ronieria da kargad datotvili. am 
niadagis neitraluri da susti tute ares reaqcia, karbonatebis da 
aqtiuri kiris dabali Semcveloba uzrunvelyofs venaxis xangrZliv 
sicocxles, maRalproduqtiulobas da maRalxarisxiani Rvino masalis 
miRebas (g. talaxaZe, i. anjafariZe, i. comaia, 1980).

mdelos yavisfer niadagze wamyvani roli azotian sasuqebs eku-
Tvnis. am niadagis fizikuri Tvisebebis gaumjobesebisaTvis didi 
yuradReba unda mieqces organuli sasuqebis gamoyenebas da sidera-
tebis Tesvas. am zonSi gavrcelebuli kulturebis maRali mosavlis 
misaRebad, humusisa da sakvebi elementebis dadebiTi balansis Sesa-
qmnelad aucilebelia organuli da mineraluri sasuqebiT ganoyie-
reba, marclovani da parkosani balaxebis Tesva da Caxvna, sasuqebis 
gamoyenebis sistemis sworad Sedgena. sasuqebis gamoyenebis gareSe 
saSualod 5 t yurZnis mosavli miiReba. 

 

II.2.2. yavisferi niadagebi

yavisferi niadagebi farTod aris gavrcelebuli qarTl-kaxeTis 
mevenaxeobis zonaSi. es niadagebi SavmiwebTan erTad yvelaze nayo-
fieria da intensiurad gamoiyeneba soflis meurneobaSi. aRmosavleT 
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saqarTveloSi gaSenebuli venaxebis saerTo farTobidan yavisfer 
niadagebze daaxloebiT 70% modis. 

arsebobs ramdenime qvetipis yavisferi niadagi, maTgan yvelaze 
gavrcelebulia gamotutuli, tipuri da karbonatuli. saukeTeso 
agrosamrewvelo TvisebebiT xasiaTdeba yavisferi karbonatuli 
niadagi, romlelic ZiriTadad ferdobebze aris gavcelebuli da 
gamoirCeva karbonatebis da xirxatis optimaluri da Tixis sakmaod 
maRali SemcvelobiT, ris gamoc am niadagidan miRebuli yurZnisagan 
mzaddeba saukeTeso xarisxis sasufre Rvinoebi, romlebic gamoirCe-
vian Tavisi buketiT, aromatiT da sixalisiT. yavisferi karbonatuli 
niadagis maRali ampeloekologiuri Tviseba ganpirobebulia mtkice 
goroxovan-koStovani struqturiT, romelic awesrigebs am niadagSi 
wylis da aeraciis reJims (g. talaxaZe, i. anjafariZe, i. comaia, 1980).

yavisferi niadagebis am tips axasiaTebs mZime meqanikuri Sedgenilo-
ba. gaTixeba ZiriTadad SesamCnevia ukarbonato fenebSi, karbonatul 
fenebSi Zalian Sesustebulia. organuli nivTierebebis Semcveloba 
2,5-3,42%-is farglebSi meryeobs. Tumca zogierT savargulze misi 
Semcveloba 4%-ze maRalia. gamoirCevian susti tute, tute da Zlieri 
tute ares reaqciiT, maTi pH maCvenebeli 7,58-8,6-is farglebSi mer-
yeobs. upiratesad saSualod an Zlier karbonatulia da 4,1-14,88% 
CaCO3-s Seicavs. 
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gamonaklis SemTxvevebSi niadagis qveda fenebSi pH maCvenebeli 
aRwevs 8,9-s, xolo karbonatebis Semcveloba am niadagis qveda fenebSi 
SesaZlebelia 35-47%-mde iyos gazrdili, rac xSirad problemas uqmnis 
venaxis zrda-ganviTarebas da mis qloroziT daavadebas iwvevs. aseT 
SemTxvevaSi unda gaSendes karbonatebisadmi gamZle saZireze damynili 
venaxi (o. zardaliSvili, T. uruSaZe, a. TxeliZe, Teo uruSaZe, 2009).

yavisferi niadagi gamoirCeva saerTo azotis da fosforis dabali 
an saSualo da saerTo kaliumis maRali SemcvelobiT. saerTo azotis 
Semcveloba 0,15-0,30%-is, fosforis – 0,11-0,24%-is, kaliumis – 1,5-2%-is 
farglebSi meryeobs. am niadags axasiaTebs moZravi azotis da fosforis 
dabali an iSviaTad saSualo Semcveloba. moZravi azotis raodenoba 
66,6-97,6 mg/kg-is, fosforis – 15-31,5 mg/kg-is farglebSi meryeobs. ga-
cvliTi kaliumis raodenoba saSualoze maRali an maRalia – 345-478 
mg/kg. es niadagebi Raribia TuTiiT da manganumiT, mdidaria boriTa 
da spilenZiT, xolo kobaltiT saSualod aris uzrunvelyofili. 
miuxedavad imisa, rom yavisferi niadagi sxva niadagebTan SedarebiT 
maRali nayofierebiT gamoirCeva, yovelwliurad maRali da xarisxiani 
yurZnis mosavlis misaRebad aucilebelia organuli da mineraluri 
sasuqebiT ganoyiereba, sideratebis Tesva da eroziis sawinaaRmdego 
RonisZiebebis ganxorcieleba. am niadagze sasuqebis gamoyenebis gareSe 
saSualod SesaZlebelia 5-6 t yurZnis mosavlis miReba.

yavisferi niadagebis sworad damuSavebiT da gamoyenebiT umjo-
besdeba misi fizikuri Tvisebebi, wylisa da haeraciis reJimi. izr-
deba sakvebi elementebis SesaTvisebeli formebis Semcveloba, rac 
uzrunvelyofs misi nayofierebis gazrdas, am niadagze gaSenebulia 
venaxebi, sxva niadagebTan SedarebiT yvelaze maRalxarisxian pro-
duqcias iZlevian. 

yavisfer niadagebis zonaSi sasoflo-samurneo kulturebi xSirad 
iCagreba gvalvis gamo. gansakuTrebiT dabali da aramdgradi mosava-
li miiReba Ria yavisfer niadagebze. aqedan gamomdinare, maRali da 
myari mosavlis misaRebad am niadagebze aucilebelia wylis reJimis 
regulireba, niadagis damuSavebisa da rwyvis racionaluri sistemis 
wveTovani morwyviT. 

sarwyav da urwyav pirobebSi yavisferi niadagebis nayofierebis 
gasazrdelad saWiroa organuli, azotiani da fosforiani sasuqebis 
sistematuri gamoyeneba da sideratebis Tesva. mwvane sasuqebiT nor-
maluri rwyvisa da ganoyierebis pirobebSi niadagSi Seitaneba nakelis 
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eqvivalenturi raodenobiT organuli nivTierebebi da sakvebi ele-
mentebi. gasarwyavebul tute ares reaqciis yavisfer niadagebze karg 
Sedegs iZleva fiziologiurad mJave sasuqebis Setana, organuli da 
mineraluri sasuqebis erToblivi gamoiyeneba. damlaSebul yavisfer 
niadagebze aucilebelia moTabaSireba (a. TxeliZe, 2009).

yavisferi niadagebis gavrcelebis zonaSi qarsafari zolebis 
gaCexvis gamo sagrZnobladaa gaZlierebuli qarismieri erozia. fer-
dobze ganviTarebul yavisfer niadagebze mniSvnelovnad momatebulia 
wylismieri eroziiT niadagis, organuli nivTierebebisa da sakvebi 
elementebis saerTo da moZravi formebis danakargebi. wylismieri 
da qarismieri eroziis sawinaaRmdego kompleqsuri RonisZiebebidan 
aRsaniSnavia minimaluri da beltis gadaubruneblad niadagis damu-
Saveba, eroziuli procesebis Sesamcireblad mravalwliani balaxebis 
Tesva, foTlovani da wiwvovani tyis jiSebisagan qarsafari zolebis 
mowyoba (T. uruSaZe, 1997).

II.2.3. aluviuri niadagebi

aluviuri niadagebi warmoiqmneba mdinaris WalebSi gansxvavebu-
li Tvisebebis mqone aluviur nafenebze. maT axasiaTebs fenobrivi 
agebuleba, romelSic humusovani fena monacvleobs silis aluviur 
fenebTan. am niadagebis niadagwarmoqmnis procesSi mdinareebis mier 
motanil natanTan erTad akumulirdeba Tixa mineralebi, humusi, 
CaCO3, N, P, K, Mg, Fe da mikroelementebi, geoqimiuri mdgomareobis 
Sesabamisi wyalxsnadi marilebi.

yvelaze kargi ekologiuri maCveneblebiT xasiaTdeba Tixnar-xirxa-
tiani, 4-5% humusis, saSualo raodenobiT boris, manganumis, TuTiis da 
molibdenis Semcveli aluviuri niadagebi, romelTa airovan-wylovani 
da siTburi Tvisebebi karg pirobebs qmnis venaxis zrda-ganviTarebi-
saTvis. amitom mdinare alaznis da ivris Zvel aluviur niadagebze 
yvarelis (qinZmarauli), nafareulis, manavis da sxva mikrozonebSi 
vazi maRal da xarisxian mosavals iZleva (g. talaxaZe, i. anjafariZe, 
i. comaia, 1980).

Tixian-aluviuri niadagebis aradamakmayofilebeli aerovan-wylovani 
Tvisebebis gamo (alaverdi, marneulisa da gardabnis municipalitete-
bi), venaxi yurZnis maRal mosavals iZleva, magram misgan damzadebuli 
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Rvino aris ordinaluri Rirsebis. karbonatul-aluviuri xirxatian 
niadagebze venaxi kargad viTardeba da maRali Rirsebis Rvinos iZleva. 
aluviur siRrmiT lebian mZime meqanikuri Sedgenilobis niadageze 
venaxi kargad izrdeba, magram xSirad avaddeba fesvis sidampliT, 
qloroziT da sxva daavadebebiT (g. talaxaZe da sxvebi, 1977).

saqarTveloSi gavrcelebuli aluviuri niadagebis umetesi nawili 
fuZeebiT maZRaria da xasiaTdeba dabali an saSualo potenciuri 
nayofierebiT, susti mJave, neitraluri, susti tute an tute ares 
reaqciiT. maTi pH maCvenebeli 6,05-8,2-is farglebSi meryeobs. nei-
traluri ares reaqciis aluviuri niadagebi xSirad karbonatebs ar 
Seicavs. susti tute da tute ares reaqciis mqone aluviuri niada-
gebi gamoirCeva susti, saSualo an Zlieri karbonatobiT – 0,4-20,6%. 

aluviuri niadagebi organuli nivTierebis dabali SemcvelobiT 
gamoirCeva. humusis raodenoba am niadagis zeda fenaSi 1,98-3,99%-is 
farglebSi meryeobs. qveda fenaSi misi raodenoba TiTqmis 1%-iT mcir-
deba. sakvebi elementebis saerTo formebidan, saerTo azotiT Raribia 
an saSualod aris uzrunvelyofili – 0,18-0,24%, saerTo fosfori da 
kaliumi dabali an saSualo uzrunvelyofis kategorias miekuTvneba 
da, Sesabamisad, 0,14-0,20% saerTo fosfors da 0,5-1,3% saerTo kaliums 
Seicavs. moZravi azotisa da fosforis Semcveloba niadagSi dabali an 
saSualo raodenobiTaa, Sesabamisad, azoti 59-100,1 mg/kg-is farglebSi 
meryeobs, fosfori – 12-19 mg/kg-is. gacvliTi kaliumis Semcveloba 
aluviur niadagSi sxva niadagebTan SedarebiT mcirea da Zalian da-
bali an saSualo uzrunvelyofis kategoriaSi gadis – 32-200 mg/kg. 
aRniSnulidan gamomdinare, azotis, fosforis da kaliumis deficitis 
aRmofxvris gareSe am niadagze maRali mosavlis miReba SeuZlebelia 
(o. zardaliSvili, T. uruSaZe, a. TxeliZe, Teo uruSaZe, 2009).

aluviur niadagebze venaxi 120 sm-ze Rrmad iviTarebs fesvTa 
sistemas da niadagis Rrma fenebidan iTvisebs misTvis saWiro sakveb 
elementebs, aqedan gamomdinare, aseT niadagebze iSviaTad SeiniSne-
ba maTi deficiti da xelsayrel klimatur pirobebSi usasuqod 7-8 
tona yurZeni miiReba. sasuqebis optimaluri da maRali normebiT 
Setanisas ki 15-20 t yurZnis mosavlis miRebaa SesaZlebeli. aseTi 
maRali mosavlis formirebisas SeuZlebelia maRali xarisxis Rvinis 
damzadeba. gamonaklisia yvarlis municipalitetis qinZmaraulis zona, 
sadac mdinare durujis natanze ganviTarebul aluviur niadagze 
saferavi iZleva umaRlesi xarisxis Rvinos.
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aluviuri niadagebis nayofierebis asamaRleblad aucilebelia 
mineraluri da organuli sasuqebis gamoyeneba. am niadagebis poten-
ciuri da efeqturi nayofiereba metad araerTgvarovania. yvelaze 
karg Sedegs azotiani sasuqebi iZleva. maT bevrad ar CamorCeba fos-
for-kaliumiani sasuqebi. sakmaod maRal efeqts iZleva organuli 
da sruli mineraluri sasuqebis erToblivi Setana, gansakuTrebiT, 
sideratebis Caxvna.

II.2.4. kordian-karbonatuli niadagebi

kordian-karbonatuli niadagi gavrcelebulia saqarTvelos me-
venaxeobis TiTqmis yvela raionSi. gansakuTrebiT didi farTobi 
ukavia am niadagebs dasavleT saqarTvelos subtropikul tye-stepis 
zonaSi. is ganviTarebulia kirqvebze, mergelebze an maTi gamofitvis 
produqtebze da saSualo siRrme axasiaTebT. Tumca xSirad vxvdebiT 
mcire da Rrma niadagebsac. es niadagi gamoirCeva kalciumis karbona-
tebis maRali SemcvelobiT, rac kargia qarTuli da evropuli vazis 
jiSebisaTvis, amerikuli vazis jiSebisaTvis ki naklebad misaRebia 
karbonatebisadmi gamZle saZireze damynobis gareSe. 

saSualo da Rrma kordian-karbonatuli niadagebi aTvisebulia 
venaxis saRvine da sasufre jiSebiT. mcire sisqis, Camorecxili da 
xirxatiani kordian-karbonatuli niadagebi saZovrebad aris gamoye-
nebuli. aseTi niadagis savenaxed gamoyeneba ar aris rekomendebuli.

kordian-karbonatuli niadagebi ufro nayofieria vidre yavis-
feri, mdelos yavisferi da ruxi yavisferi niadagebi, Tumca mTis 
Savmiwa niadagebze dabali nayofiereba axasiaTebT. nayofierebasTan 
erTad am niadagebisTvis damaxasiaTebelia kargi fizikuri Tvisebebi, 
wylisa da haeraciis reJimi, marclovan-koStovani mtkice struqtura 
da xirxatianoba. Tixisa da fizikuri Tvisebebis karg SeTanawyobas 
aqvs adgili kirqvebze warmoqmnil kordian-karbonatul niadagSi, 
amitom venaxi am niadagze ukeTesad viTardeba da didi raodenobiT 
Saqrebs agrovebs, vidre mergelebze warmoqmnilze. es dakavSirebulia 
humusis dabal SemcvelobasTan, rac sakmarisi ar aris Tixis sruli 
agregirebisaTvis.

kordian-karbonatuli niadagis mniSvnelovani ampelografiuli 
Tvisebaa siTbos sruli utilizaciis unari, masSi Sexamebulia hu-
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musis Savi feris mier mzis sxivuri energiis intensiuri STanTqma da 
kiris, gansakuTrebiT xirxatis msxvili fraqciebis, TeTri feris mier 
misi momWirneobiTi gamosxiveba. aseTnairad akumulirebul siTbos 
pirobebSi venaxi iZleva ara marto maRali Rirsebis Rvino masalas, 
aramed gansakuTrebuli xarisxis sakoniake spirts.

kirqvebze ganviTarebuli kordian-karbonatuli niadagi mergelebze 
ganviTarebulTan SedarebiT ufro gamZlea gamofitvis procesisadmi 
da meti raodenobiT xirxatis msxvil fraqciebs Seicavs, vidre mer-
gelebze warmoqmnili, amitom ukeT aregulirebs wylisa da haeraciis 
reJims da siTbur Tvisebebs, vidre mergelebze warmoqmnili. garda 
amisa, kirqva kristaluri Senebis gamo ufro naklebad xsnadia da 
fosfationisa da sxva anionebis naklebi SeboWvis unari gaaCnia, vidre 
mergelis CaCO3-s. venaxis ukeTesi zrda-ganviTareba da qloroziT 
naklebi daavadeba kirqvebze ganviTarebul kordian-karbonatul nia-
dagze, mergelze ganviTarebulTan SedarebiT aixsneba ufro dabali 
pH maCvenebliT da aqtiuri kiris dabali SemcvelobiT (g. talaxaZe, 
i. anjafariZe, i. comaia, niadagi da vazi, 1980).

kordian-karbonatuli niadagebis karbonatoba da xirxatiano-
ba dadebiT gavlenas axdens miRebuli Rvinis xarisxze. es niadagi 
saukeTesoa saSampanure Rvinoebis dasamzadeblad. masze miRebuli 
yurZnisagan mzaddeba sxvadasxva xarisxis sasufre Rvino, arayi da 
koniaki. am niadagebze gaSenebuli saSampanure Rvinis jiSebi iZle-
vian Rvinis masalas, romelsac axasiaTebs maRali mJavianoba da 
naxSirorJangis STanTqmis gazrdili unari. kaxeTis, raWa-leCxumis, 
imereTis, samegrelos, guriis da qarTlis zonaSi gavrcelebulia 
karbonatebiT mdidar kordian-karbonatul niadagebze miiReba ma-
Rali xarisxis wiTeli da TeTri Rvinoebi, romlebsac xangrZlivi 
Senaxvis unari gaaCnia.

kordian-karbonatul niadagebs axasiaTebs susti mJave, susti tute 
an tute ares reaqcia. susti mJave kordian-karbonatuli niadagis pH 
maCvenebeli 6,4-s Seadgens da karbonatebs ar Seicavs. susti tute da 
tute niadagis pH 7,7-8,2-ia. susti tute niadagebi gamoirCeva susti an 
saSualo karbonatobiT – 4,94-8,4%. tute ares reaqciis niadagebi Zlier 
karbonatulia, zogjer Zalian Zlier karbonatuli. aseT SemTxvevaSi 
unda gaSendes karbonatebisadmi gamZle saZireze damynili venaxi.

kordian-karbonatul niadagSi humusis Semcveloba dabali an 
saSualo raodenobiTaa da 3,65-4,94%-ia. saerTo azotis Semcveloba 
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saSualo an maRalia – 0,25-0,35%, saerTo fosfori saSualo raodeno-
biTaa – 0,14-0,20%, saerTo kaliumiT mdidaria – 1,5-1,8%. am niadagSi 
moZravi azoti iSviaTad aris dabali da xSir SemTxvevaSi saSualo 
SemcvelobiTaa – 97,6-112,4 mg/kg, moZravi fosfori dabali, saSualo 
an saSualoze maRali raodenobiTaa – 15,7-38,4 mg/kg. gacvliTi ka-
liumi maRali SemcvelobiTaa da 298-344 mg/kg-is farglebSi meryeobs. 
es niadagi deficituria azotiT da fosforiT. mcire raodenobiT 
Seicavs TuTias da manganums (o. zardaliSvili, T. uruSaZe, a. TxeliZe, 
Teo uruSaZe, 2009).

kordian-karbonatuli niadagebis nayofierebis gasazrdelad 
saWiroa organuli, azotiani da fosforiani sasuqebis sistematuri 
gamoyeneba da sideratebis Tesva da Caxvna. maRal efeqts iZleva 
kompleqsuri sasuqebis amofosis, nitroamofosis, diamofosis, ni-
trofoskas da nitroamofoskas Setana, mikroelementebis Semcveli 
axali kompleqsuri sasuqebiT kristaloniT, nutrivantiT da ten-
sokoqteiliT foTlebidan gamokveba. sasuqebis gamoyenebis gareSe 
SesaZlebelia mxolod 5-6 t yurZnis mosavlis miReba.

II.2.5. Savi niadagebi

Savi niadagebi venaxis gasaSeneblad saqarTveloSi naklebad gamoi-
yeneba. am niadagebis gavrcelebis zonaSi kargad aris ganviTarebuli 
memindvreoba da mecxoveleoba.

Sav niadagze humusisa da azotis maRali Semcvelobis gamo venaxi 
mZlavrad izrdeba da did mosavals iZleva, magram misgan umetesad 
ordinaluri da ordinalurze dabali Rirsebis Rvino miiReba, romelic 
gamoiyeneba sakupaJed, yurZnis wvenis da sakoniake spirtis misaRebad. 
am niadagebis savenaxed gamoyeneba mxolod bolo xanebSi daiwyes.

Sav niadagebs umetes SemTxvevaSi mZime meqanikuri Sedgeniloba 
axasiaTebs, romlis uaryofiT gavlenas venaxis fesvTa sistemis Rrma 
fenebSi CaRwevaze. miuxedavad am niadagis didi sisqisa venaxis fesvTa 
sistemas Rrmad mainc ar viTardeba, rac ganpirobebulia am niadagis 
Savi feris Termuli TvisebebiT, romlis gavleniT is advilad Tbeba 
da advilad civdeba intensiuri sxivTfrqvevis gamo. masze gavlenas 
axdens agreTve niadagis zeda fenebSi humusis, azotis da sxva sakvebi 
elementebis maRali Semcveloba.
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mZime meqanikuri Sedgenilobis mqone Savi niadagebis aranormire-
buli morwyva, mineralizebuli wylebis gamoyeneba, cudi drenaJi, 
SeiZleba gaxdes am niadagis daWaobebis an damlaSebis mizezi. Savi 
niadagebis agronomiuli Tvisebebis gauareseba SeiZleba gamoiwvios 
traqtorebis da kombainebis didma da mZime Tvlebma. 

Savi niadagebis nayofierebis gasazrdelad mTavaria tenis dagro-
veba da misi racionaluri gamoyeneba. gvalvian periodSi imdenad 
mcirdeba am niadagebis gavrcelebis zonaSi danestianebis koefi-
cienti, rom darCenili tenis maragi mxolod minimaluri mosavlis 
formirebisTvis aris sakmarisi. maTi sasoflo-sameurneo mizniT 
sistematur gamoyenebis Tan axlavs humusis Semcvelobis Semcireba. 
Savi niadagebis nayofierebis Semcirebis saqmeSi didia wylismieri da 
qarismieri eroziis roli. am niadagebis gavrcelebis zonaSi mTavar 
amocanas warmoadgens niadagis nayofierebis SenarCuneba da gazrda, 
rac xorcieldeba melioraciuli RonisZiebebis kompleqsis ganxor-
cielebiT, romlebic mimarTulia wylis reJimis gaumjobesebisaken 
(T. uruSaZe, 1997). 

Sav niadagebs saSualo potenciuri da efeqturi nayofiereba 
axasiaTebT, isini gamoirCevian tute aris reaqciiT. maT zeda fe-
naSi pH maCvenebeli 7,85-8,6-is farglebSi meryeobs. qveda fenebSi 
SeimCneva pH maCveneblis da karbonatebis Semcvelobis gazrda. 
karbonatebis raodenoba zeda fenebSi 2-31%-is farglebSi meryeobs, 
qveda fenebSi 38-45%-s aRwevs, rac xSirad problemas uqmnis venaxis 
zrda-ganviTarebas da qloroziT daavadebas iwvevs. es niadagi hu-
musiT saSualo an saSualoze maRali uzrunvelyofiT gamoirCeva 
– 4,07-5,63%. iSviaTad gvxvdeba iseTi savargulebi, sadac humusis 
dabali an maRali Semcveloba aRiniSneba. sakvebi elementebis saerTo 
formebidan azoti dabali an saSualo, fosfori dabali, saerTo 
kaliumi ki saSualo raodenobiTaa. azotis Semcveloba 0,18-0,30%-is 
farglebSi meryeobs, fosforis – 0,10-0,15%-is, kaliumis – 1-1,5%-is; 
sakvebi elementebis moZravi formebidan moZravi azoti dabali an 
saSualo raodenobiTaa – 65,4-100,9 mg/kg, moZravi fosfori savar-
gulebis umetesobaze Zalze dabali an dabalia, iSviaTad saSualo 
SemcvelobiTaa da 0,4-20,9 mg/kg-is farglebSi meryeobs. gacvliTi 
kaliumis raodenoba maRali an Zalian maRalia – 355,0-496,8mg/kg. 
zogierT savargulze misi raodenoba Zalian maRalia da 742,5 mg/kg-s 
aRwevs. Savi niadagi mcire raodenobiT Seicavs mikroelementebis, 
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manganumis, molibdenis da TuTiis, moZrav formebs. igi mxolod bo-
riT aris uzrunvelyofili (o. zardaliSvili, T. uruSaZe, a. TxeliZe, 
Teo uruSaZe, 2009).

Savi niadagebis gavrcelebis zonaSi arsebuli Tburi reJimi xel-
sayrelia, marcvleuli, teqnikuri kartofilis, bostneulis mosay-
vanad da xexilovani kulturebis gasaSeneblad. radgan fosfori am 
niadagebSi deficituri elementia, yuradReba unda mieqces fosforis 
Semcveli sasuqebis gamoyenebas.

zogierT savargulis Savi niadagebis 0-40 sm-is fena Seicavs 
didi raodenobiT karbonatebs. kidev ufro maRalia maTi Semcve-
loba pH maCvenebelTan erTad niadagis qveda fenebSi, ris gamoc 
am fenebSi Seferxebulad mimdinareobs sasoflo sameurneo kul-
turebis fesvTa sistemis ganviTareba. gansakuTrebiT iCagrebian 
susti mJave ares reaqciis moyvaruli kulturebi. am niadagebze 
pH maCvenebelis da karbonatobis Sesamcireblad saWiroa fi-
ziologiurad mJave sasuqebis amoniumis sulfatisa da martivi 
superfosfatis sistematuri gamoyeneba. saWiroebis SemTxvevaSi 
gogirdisa da TabaSiris dabali normebis Setana. zogierT zonaSi 
gavrcelebuli Savi niadagebi sakmaod didi raodenobiT qvebs Sei-
caven, rac xels uwyobs zafxulis periodSi niadagis gaxurebas da 
tenis danakargebis gazrdas. aseve apirobebs sasoflo-samurneo 
manqana iaraRebis cveTas da damtvrevas.

Sav niadagebze sasoflo-sameurneo kulturebis maRali mosavlis 
formirebisaTvis aucilebelia mineraluri da organuli sasuqebis 
optimaluri normebis gamoyeneba da niadagSi arsebuli mikrofloris 
gaaqtiureba, am niadagebze usasuqod SesaZlebelia 7-8 t yurZnis 
mosavlis miReba.

humusis saSualo Semcvelobis mqone Savi niadagebi idealuria 
yvela sasoflo-sameurneo kulturis mosayvanad. am niadagis ga-
mofitul niadagTan 1:10 SefardebiT SereviT SesaZlebelia misi 
gaumjobesebaa da gamdidreba. Sav niadagebze didi yuradReba unda 
mieqces deficitSi myofi elementebis, fosforiani sasuqebisa da 
mikrosasuqebis gamoyenebas.
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II.2.6. yviTelmiwa-eweri niadagebi

yviTelmiwa-eweri niadagebi tenian subtropikul zonaSia moqceu-
li da yviTelmiwa niadagebis gavakebul daboloebas warmoadgens. am 
zonaSi Warbi atmosferuli naleqebisa da niadagis maRali mJavianobis 
gamo (<3,5pH) venaxi TiTqmis ar aris gavrcelebuli, miuxedavad imisa, 
rom sxva ekologiuri faqtorebiT, aqtiur temperaturaTa jamiT 
>4000℃ da wliuri mzis brwyinvalebac sakmaod maRalia – <2200 sT.

yviTelmiwa-ewer niadagebze gaSenebuli venaxebidan miiReba or-
dinaluri da ordinalurze dabali xarisxis Rvinoebi, rac ganpiro-
bebulia niadaguri ampeloekologiuri da klimaturi faqtorebiT; 
savegetacio periodSi, gansakuTrebiT yurZnis damwifebis fazaSi, 
siTbo-sinaTlisa da naleqebis Seusabamo damokidebulebiT – naleqebi 
metia siTbosTan SedarebiT. es garemoeba iwvevs Saqrebis dabali da 
mJavianobis maRali yurZnis mosavlis miRebas, romlisganac damza-
debuli Rvino aris dabali xarisxis. (g. talaxaZe, i. anjafariZe, i. 
comaia, 1980).

yviTelmiwa-eweri niadagebi xasiaTdeba dabali bunebrivi nayofiere-
biTa da araxelsayreli fizikuri TvisebebiT, orSteinis horizontis 
arsebobiT, romelic Tavisi dabali wylgamtarobis gamo xels uSlis 
niadagis zeda fenebidan Warbi wylis mocilebas da iwvevs niadagSi 
zedmeti tenis dagrovebas, daWaobebas. zedmeti teni xels uSlis 
venaxis fesvTa sistemis datotvas da ganviTarebas. fesvTa sistemis 
zrdaze uaryofiTad moqmedebs gaewerebis procesis produqti – meW-
vili, romlis didi raodenobiT arsebobisas fesvTa sistema Zalze 
sustad viTardeba. Tu venaxis fesvTa sistemis ganviTarebis zonas 
gruntis wylebic wvdeba, maSin igi sidampliT avaddeba da venaxi 
xmeba. am niadagebis gakulturebis mizniT awarmoeben wylis sawreti 
arxebis mowyobas, Rrmad damuSavebas da orSteinis fenis gafxvierebas 
saplantaJe guTniT, rac xels uwyobs farTobidan zedmeti wylis 
mocilebas (m. sabaSvili, 1965; g. talaxaZe. da sxvebi, 1977).

Zlieri wvimebis Sedegad ferdobebze mZlavrad viTardeba wylis-
mieri erozia. misgan dacvis mizniT aucilebelia terasebis mowyoba, 
mravalwliani balaxebis mTlianad an zolebad Tesva, tyis gaSeneba 
da sxva. vake adgilebSi piriqiT, wvimisa da Tovlis dnobis Sedegad 
warmoSobili wyali dgeba niadagSi. Warbi wylis mosacileblad unda 
moewyos sadrenaJe sistema.
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yviTelmiwa-eweri niadagebidan venaxis gasaSeneblad ukeTesia 
Zveli drenirebuli terasebi, romlebic metnaklebi xirxatianobiT 
xasiaTdeba, rac am niadagis ara marto wylovan da ampeloekologiur 
Tvisebebs aumjobesebs, aramed siTbur reJimsac. aseTia sofel svirsa 
da argveTaSi arsebuli yviTelmiwa-eweri niadagebi. 

yviTelmiwa-eweri niadagebi xasiaTdeba mJave an Zlier mJave ares 
reaqciiT; gacvliTi da hidrolizuri mJavianobis maRali Semcvelo-
biT. maT zeda fenaSi pH maCvenebeli 4,4-5,45-is, xolo hidrolizuri 
mJavianoba 7,25-31,5 mg. eqvivalentis farglebSi meryeobs. am niadagebis 
mJavianobis gasaneitraleblad iyeneben kirs. yviTelmiwa-eweri nia-
dagebi gamoirCevian dabali potenciuri da efeqturi nayofierebiT, 
humusis dabali, iSviaTad saSualo SemcvelobiT (2-4,5%). am niadagSi 
azotis, fosforis da kaliumis saerTo formebi dabali an saSualo 
raodenobiTaa. saerTo azoti 0,15-0,20%-is, fosfori 0,10-0,15%-is, 
kaliumi 1-1,5%-is farglebSi meryeobs. 

teniani klimatis pirobebSi yviTelmiwa-ewer niadagSi intensiu-
rad mimdinareobs gamotutvis procesi, ris gamoc Zlier Raribdeba 
sakvebi elementebiT, gansakuTrebiT azotisa da fosforis xsnadi 
formebiT, amitom SeiniSneba am elementebis deficiti. am niadagSi 
moZravi azoti dabali SemcvelobiTaa da 44,8-70 mg/kg-is farglebSi 
meryeobs, Tumca zogierT savargulebze 100 mg/kg-s aRwevs. moZravi 
fosforis raodenoba Zalze dabalia da 87-196 mg/kg-s (onianis me-
TodiT) Seadgens. gacvliTi kaliumi saSualoze maRali an maRali 
SemcvelobiTaa da 166-238 mg/kg-is farglebSi meryeobs. misma maqsi-
malurma raodenobam SesaZlebelia 270 mg/kg-s gadaaWarbos.

yviTelmiwa-eweri niadagebi Raribia mikroelement molibdenis, 
zogjer TuTiis moZravi formebiT. am niadagis sruli normiT moki-
rianebisas SesaZlebelia deficitSi aRmoCndes TuTia, rkina, manganu-
mi da bori. niadagis qveda fenebSi kidev ufro Zlierdeba moZravi 
sakvebi elementebis deficiti. aqedan gamomdinare simindis, Txilis, 
xurmis, bostneuli kulturebis Caisa da subtropikuli kulture-
bis, venaxis, dafnis da sxva sasoflo-sameurneo kulturebis maRali 
mosavlis misaRebad saWiroa mineraluri da organuli sasuqebis ga-
moyeneba, maTi normebis, dozebis da Setanis vadebis zustad dacva. 
mJavianobisadmi mgrnobiare kulturebi am niadagebze aucileblad 
saWiroebs mokirianebas. mineraluri sasuqebidan gansakuTrebiT maRal 
efeqts iZleva azotiani sasuqebi, sustad gakulturebul niadagebze 
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fosforiani da kompleqsuri sasuqebi. msubuq niadagebze kaliumis 
da magniumis Semcveli sasuqebi. 

yviTelmiwa-ewer niadagze sasuqebis gamoyenebis gareSe SesaZle-
belia mxolod 4 tona yurZnis mosavlis miReba. am niadagSi Warbi 
raodenobiT moipoveba rkina, alumini da manganumi, rac sagrZnoblad 
aferxebs mJavianobisadmi mgrZnobiare kulturebis zrda-ganviTa-
rebas da amcirebs gamoyenebuli sasuqebis efeqturobas. niadagebis 
nayofierebis da fizikuri Tvisebebis gaumjobesebisaTvis saukeTeso 
Sedegs iZleva mokirianeba, organuli sasuqebis – nakelis, sideratebis, 
azotiani sasuqebis da fosforitis fqvilis – gamoyeneba. 

II.2.7. yviTel-yomrali niadagebi

yviTel-yomrali niadagebi gavrcelebulia sxvadasxva eqspoziciis 
ferdobebze da axasiaTebs araxelsayreli fizikuri Tvisebebi: cudi 
struqtura, wyalgamtaroba da aeracia. saTanado gamaumjobesebeli 
RonisZiebebis gatarebis Semdeg, maTi gamoyeneba mizanSewonilia 
simindis da bostneuli kulturebis mosayvanad. venaxis, dafnis, 
gasaSeneblad, gruntis wylebi yviTel-yomrali niadagebis gavrcele-
bis zonaSi Rrma fenebSi imyofeba. zogierTi savargulis profilSi 
kargad SeimCneva fizikuri Tixis Semcvelobis gazrda, ris gamoc 
mas axasiaTebs dabali wyalgamtaroba da sezonuri Warb tenianoba. 
msubuqi da saSualo Tixnari meqanikuri Sedgenilobis yviTel-yomra-
li niadagebi sistematuri damuSavebisas advilad eqvemdebarebian 
wylismier erozias, ris gamoc sakmaod didia niadagis, organuli 
nivTierebebis da sakvebi elementebis danakargebi.

yviTel-yomrali niadagebis soflis meurneobaSi  gamoyeneba 
garTulebulia zogierTi savargulis erozirebis maRali xarisxiT, 
deflaciis maRali doniT da dabali nayofierebiT. am niadagebze 
sasoflo-sameurneo kulturebis maRali mosavlis misaRebad saWiroa 
wylismieri eroziis sawinaaRmdego RonisZiebebis gatareba, romlebic 
mTagorian reliefze niadagis Zlier gadarecxvas iwvevs. eroziis 
sawinaaRmdego RonisZiebebidan aRsaniSnavia, ferdobebis datera-
seba, tyis zolebis dargva, mravalwliani balaxebisagan buferuli 
zolebis Seqmna, vake adgilebSi, wylis dadgomis saSiSroebis Tavidan 
asacileblad, sawreti arxebis gaWra.
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saxnavad gamoyenebuli yviTel-yomrali niadagis рН maCvenebeli 
5,2-6,9-is farglebSi meryeobs. gacvliTi da hidrolizuri mJavianoba 
dabalia. humusis raodenoba dabalia da 2,67-3,7%-is farglebSi mer-
yeobs; saerTo azotis da fosforis Semcveloba saSualo an maRalia 
da, Sesabamisad, azoti 0,25-0,35%-is, fosfori 0,2-0,24%-is farglebSi 
cvalebadobs. saerTo kaliumis raodenoba maRalia da 1,7-2%-s Sea-
dgens. es niadagi umetes SemTxvevaSi gamoirCeva dabali efeqturi 
nayofierebiT. moZravi azotis Semcveloba 50-68,9 mg/kg-is farglebSi 
meryeobs, moZravi fosfori dabali an saSualo raodenobiTa – 90-166 
mg/kg (onianis meTodiT). gacvliTi kaliumis raodenoba saSualoze 
maRali an maRalia da 170-225 mg/kg-s Seadgens. am niadagze azotisa da 
fosforis arsebuli deficitis Sevsebis gareSe minimaluri mosavlis 
miRebac SeuZlebelia. 

yviTel-yomral niadagebze sasoflo-sameurneo kulturebis yve-
laze maRali mosavlianoba miiReba organuli da mineraluri sasuqebis 
erToblivi gamoyenebiT. organuli sasuqebidan farTod gamoiyeneba 
nakeli, torf-nakelis komposti, mwvane sasuqebi. mineraluri sasu-
qebidan Tavisi efeqturobiT pirvel adgilze dgas azotiani da 
fosforiani sasuqebi. azotiani sasuqebidan gamoiyeneba amoniumis 
gvarjila, superfosfati da kaliumis qloridi. kompleqsuri sasuqe-
bidan Seitaneba amofosi, superagro da nitroamofoska. CamoTvlili 
sasuqebi dadebiT efeqts iZleva TiTqmis yvela kulturis qveS. 

yviTel-yomrali niadagebi advilad eqvemdebareba gakulturebis 
process. sxvadasxva agroteqnikuri RonisZiebis gatarebiT (side-
ratebis TesviT, TeslbrunvebiT, Rrma xvniT, organuli sasuqebis 
gamoyenebiT) isini SedarebiT swrafad kargaven bunebriv uaryofiT 
mxareebs da iZenen axal Tvisebebs, romlebic damaxasiaTebelia 
kulturuli niadagebisaTvis: Rrma saxnavi fena, muqi seri Seferva, 
kargi struqtura, susti mJave ares reaqcia da sxva. am RonisZiebebis 
gatarebis Semdeg SesaZlebelia sufris msubuqi Rvinoebis miReba.

yviTel-yomrali niadagebis umetesi nawili tyeebiTaa dafaruli. 
saxnavi farTobebi ZiriTadad simindiT, venaxiT, xexiliT, TxiliT, 
soioTi, bostneuliT da sxva kulturebiT aris aTvisebuli. aRniS-
nuli niadagi dabali efeqturi nayofierebiT xasiaTdeba da maqsimum 
4-5 t yurZnis mosavlis miRebas uzrunvelyofs. 
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II.2.8. wiTelmiwa niadagebi

wiTelmiwa niadagebs, mcire gavrcelebis miuxedavad, gansakuTrebu-
li saxalxo-sameurneo mniSvneloba gaaCnia da ZiriTadad gamoiyeneba 
subtropikuli kulturebis, Txilis da Cais nargaobis gasaSeneblad. 
am niadagebze mohyavT agreTve xexilovani, bostneuli, eTerzeTo-
vani, Tambaqo, feixoa, kivi, dafna da sxva kulturebi. sakmaod did 
farTobebze iTeseba simindi. wiTelmiwa niadagebze gargad izrdeba 
mravalwliani kulturebi da tyis mcenareuloba, samrewvelo mizniT 
venaxi iSviaTad aris gaSenebuli. es niadagebi sawarmoo mniSvnelobiT 
damakmayofilebeli niadagebis jgufs miekuTvneba. gamoirCeva xel-
sayreli haeraciisa da wylis reJimiT, rac uzrunvelyofs subtro-
pikuli kulturebis kargad ganviTarebas da maRal mosavlianobas. 

wiTelmiwa niadagi gamoirCeva Zalian Zlier mJave an Zlier mJave 
ares reaqciiT, misi pH maCvenebeli 4,2-5,45-is farglebSi cvaleba-
dobs, hidrolizuri mJavianoba – 7,56-12,7 mg-is eqvivalentis far-
glebSi. am niadags gaaCnia saSualo potenciuri nayofiereba, humusis 
Semcveloba 3,72-5,42%-is farglebSi meryeobs. sakvebi elementebis 
rogorc saerTo, ise SesaTvisebeli formebis Semcveloba, niadagis 
siRrmis matebasTan erTad, rogorc wesi, mcirdeba da sul qveda 
horizontSi minimumamde dadis, rac uaryofiT gavlenas axdens yvela 
kulturis mosavlianobaze. sakvebi elementebis saerTo formebidan 
saerTo azoti da fosfori saSualo raodenobiTaa da, Sesabamisad, 
0,25-0,30%-sa da 0,14-0,22%-s Seadgens, saerTo kaliumis Semcveloba 
maRalia – 1,7-2%. moZravi sakvebi elementebidan moZravi azotis da 
moZravi fosforis (onianis meTodiT) Semcveloba dabali an saSualo 
raodenobiTaa da 79,5-109 mg/kg-s da 196-291mg/kg-s Seadgens. gacvliTi 
kaliumis raodenoba saSualoze maRali an maRali uzrunvelyofis 
kategorias miekuTvneba da 170-235 mg/kg-ia. am zonaSi gavrcelebuli 
kulturebis maRali mosavlis misaRebad saWiroa niadagSi kiris Se-
tana, azotis, fosforis, kaliumis, kalciumis da magniumis maragis 
Sevseba da maTi Semcveli organuli da mineraluri sasuqebis sis-
tematuri gamoyeneba (o. zardaliSvili, T. uruSaZe, a. TxeliZe, Teo 
uruSaZe, 2009).

wiTelmiwa niadagi ZiriTadad gavrcelebulia ferdobebze. am 
zonaSi mosuli atmosferuli naleqebis didi raodenoba apirobebs 
wylismieri eroziis ganviTarebas da azotis CarecxviTi danakargebis 
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zrdas. sakmaod maRalia sxva sakvebi elementebis niadagTan erTad 
gadarecxviTi danakargebic. am niadagis eroziisgan dacvis mizniT 
aucilebelia eroziis sawinaaRmdego RonisZiebebis ganxorcieleba. 
mokirianebul wiTelmiwebze maRalia azotis aqrolebiTi danakargebic. 
fosforiani sasuqebis dabali efeqturoba ganpirobebulia fosforis 
rkinisa da aluminis fosfatebis uxsnad formaSi gadayvaniT – qi-
miuri gamoleqviT. maTi efeqturobis gasazrdelad mJave niadagebze 
aucilebelia mokirianebis Catareba an Zneladxsnadi fosforiani 
sasuqis fosforitis fqvilis sistematuri Setana. venaxis gaSeneba 
wiTelmiwa niadagze mizanSewonilia mxolod CamoTvlili gaumjo-
besebis RonisZiebebis gatarebis Semdeg. am niadagze maRali efeqti 
miiReba TiTqmis yvela formis mineraluri da organuli sasuqebiT. 
yvelaze karg Sedegs iZleva nakeli, torf-kompostebi, fosforiani, 
azotiani, magniumiani da kompleqsuri sasuqebi. usasuqod moyvanisas 
miiReba mxolod 4-5 t yurZeni. 

II.3. nayofierebis marTva 

venaxisTvis saWiro niadaguri pirobebi. venaxs gaaCnia Rrmad, 1-3 
metrze da ufro Rrmad, ganviTarebuli fesvTa sistema, aqedan gamom-
dinare, imisaTvis, rom SevafasoT, ramdenad gamosadegia konkretuli 
tipis niadagi am kulturis gasaSeneblad, saWiroa, gaTvaliswinebul 
iqnes ara marto saxnavi fenis, aramed ufro Rrma fenebis, maT Soris, 
deda qanis Tvisebebi da qimiuri Sedgenilobac.

venaxisaTvis didi mniSvneloba aqvs niadagis fiziko-qimiur Tvise-
bebs. am kulturis gasaSeneblad ukeTesia msubuqi, saSualo da mZime 
Tixnari meqanikuri Sedgenilobis, kirqvebze da carcze ganviTarebuli, 
kargi aeraciis mqone yavisferi, kordian-karbonatuli da aluviuri 
niadagebi. es niadagebi kargad Tbeba da uzrunvelyofs Rrma fenebSi 
fesvebisaTvis Jangbadisa da wylis miwodebas.

yvelaze maRal da xarisxian mosavals venaxi iZleva msubuq, Rrma, 
kargi struqturis mqone, humusiT uzrunvelyofil karbonatul 
niadagebze. am kulturis mZlavri zrda-ganviTarebisaTvis da sauke-
Teso xarisxis Rvinis misaRebad umjobesia 60-70% saSualo da mcire 
zomis qvebis, kenWebis Semcveli qva-RorRiani niadagebi, romlebic 
gamoirCeva kargi haeraciiT da wyalgamtarobiT. aseT niadagebze 
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advilad regulirdeba temperaturuli reJimi da airekleba mzis 
sxivebi. venaxis gaSenebamde da plantaJis gakeTebamde nakveTidan 
saWiroa mxolod msxvili qvebis gamotana, wvrili qvebisgan misi gaw-
menda saWiro ar aris. amgvar niadagze, xelsayreli Tvisebebis gamo, 
yurZeni adre mwifdeba da masSi Saqari meti raodenobiT grovdeba 
(g. talaxaZe, i. anjafariZe, i. comaia, 1980).

venaxis gasaSeneblad ar gamodgeba niadagi, romelSic fesvTa 
sistemisaTvis Znelad CasaRwevi mZime Tixa horizonti da kldova-
ni qanebi 80 sm-is siRrmis maRlaa ganlagebuli; arc daWaobebuli, 
damlaSebuli, zedmeti qvis Semcveli qviSnari niadagebi. venaxis zr-
da-ganviTarebisaTvis araxelsayrelia ≥1,4 g/sm3 simkvrivis da 15%-ze 
dabali forianobis niadagi. 

qviSnari da mZime Tixa Sedgenilobis niadagebi gaumjobesebis 
RonisZiebebis da mineraluri da organuli sasuqebis gamoyenebis 
gareSe ar aris sasurveli venaxis gasaSeneblad. qviSnari niadagebs 
aqvs susti wyalSekavebis unari da saWiroebs xSirad morwyvas. mZime, 
organuli nivTierebebiT mdidari niadagebi yurZnis maRal mosavals 
iZleva, romelic gamoirCeva Saqrebis dabali da mJavianobis maRali 
SemcvelobiT. aseTi yurZnisagan damzadebuli Rvino xSirad ver 
akmayofilebs standartis moTxovnebs. 

niadagis da qanebis meqanikuri Sedgeniloba did gavlenas axdens 
venaxis fesvTa sistemis ganviTarebaze da mis qveda fenebSi CaRwe-
vaze. rac ufro mZimea niadagi, miT ufro grZelia ConCxis fesvebi, 
magram ufro mcire raodenobiT bususa fesvebi viTardeba. aRniSnuli 
ganpirobebulia mZime niadagebisaTvis damaxasiaTebeli maRali meqa-
nikuri winaaRmdegobiT. niadagis winaaRmdegobis gasarRvevad venaxi 
iviTarebs msxvil fesvebs, magram zogierTi niadagis simkvrive imde-
nad maRalia, rom misi garRveva venaxis fesvTa sistemas ar SeuZlia. 

meore faqtori, romelic gavlenas axdens fesvTa sistemis niadagis 
Rrma fenebSi CaRwevaze, aris niadagis aeracia, anu niadagis haerSi 
Jangbadis, naxSirorJangis, gogirdwyalbadis, wyalbadis, meTanis da 
sxva organuli nivTierebebis anaerobuli daSlis Tanmdevni produ-
qtebis Semcveloba. arasakmarisi aeraciis pirobebSi venaxis fesvTa 
sistema cudad iTvisebs niadagSi arsebul sakveb elementebsa da wyals. 
cudi fizikuri TvisebebiT gamoirCeva iseTi niadagebi, romlebic 
Seicavs 70%-ze bevrad met fizikur Tixas. silnari niadagebi sauke-
Teso fizikuri TvisebebiT xasiaTdeba. Tu niadagi Seicavs 70%-ze 
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met fizikur silas, ar aris aucilebeli filoqseragamZle saZireze 
damynili nergis gaSeneba, radgan msubuqi meqanikuri Sedgenilobis 
niadagze venaxi TiTqmis ar ziandeba filoqseriT.

yurZnis TeTri jiSebisaTvis ufro misaRebia iseTi niadagebi, 
romlebic Seicavs 25-60% fizikur Tixas, wiTeli jiSebisaTvis – 
30-70% da 41%-ze maRal leqs. saSualo da mZime Tixa niadagebze 
venaxis fesvis sigrZe 5-jer nakleb siRrmeze Cadis, vidre Tixnar 
niadagebze. miRebuli yurZnis mosavali 2-3-jer naklebia saSualo 
maCveneblebTan SedarebiT, Saqrebi Semcirebulia 2-4%-iT, mJavianoba 
gazrdilia 1-2%-iT.

venaxis zrda-ganviTarebaze, miRebuli yurZnis mosavlianobaze da 
Rvinis xarisxze did gavlenas axdens niadagis qimiuri Sedgeniloba. 
venaxis gasaSeneblad upiratesoba eniWeba neitralur da tute ares 
reaqciis niadagebs, Tumca ufro maRali xarisxis Rvino miiReba 
karbonatebis optimaluri Semcvelobis mqone niadagebze gaSenebuli 
venaxebisagan. aseTi venaxebisagan miRebuli yurZnisagan damzadebul 
Rvinos, koniaks da Sampanuris masalas aqvs eTilis spirtis ufro 
maRali Semcveloba; gamoirCeva orginaluri da harmoniuli gemuri 
TvisebebiT.

venaxi kargad izrdeba 5,5-8,5 pH maCveneblis intervalSi, magram 
mJave ares reaqciis pirobebSi miRebuli yurZnisagan damzadebuli 
Rvinis xarisxi xSirad ver akmayofilebs standartis moTxovnebs. aseT 
SemTxvevaSi sasurvelia kiris dabali dozebis Setana, rac uzrunvel-
yofs niadagis mJavianobis ganeitralebas da masSi kalciumis Semcve-
lobis gazrdas, es ki dadebiTad aisaxeba miRebuli Rvinis xarisxze.

venaxi dabal mosavals iZleva 8,5-ze maRali pH maCveneblis, Zalian 
Zlier karbonatul (CaCO3 30%-ze maRali), sustad damlaSebul, mJave 
da bicob niadagebze. aseTi niadagebi venaxis dargvamde saWiroebs 
gaumjobesebis RonisZiebebis gatarebas.

karbonatul niadagze venaxis gaSenebisas didi yuradReba unda 
mieqces niadagSi kiris Semcvelobas, radgan rac ufro maRalia nia-
dagSi misi raodenoba, miT ufro Zlier iCagreba venaxi qloroziT. 
Tumca zogierT savargulze, karbonatebis erTi da imave raodenobiT 
Semcvelobisas, venaxi iCagreba qloroziT, zogierT savargulze ki 
ara, rac ganpirobebulia ara kiris saerTo SemcvelobiT, aramed aq-
tiuri kiris raodenobiT. aseT savargulebze unda gaSendes amerikul 
hibridul saZireze damynili venaxi.
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saZire kiris saerTo 
Semcveloba

 aqtiuri kiris 
Semcveloba

 % %

klenton noa 5 4

riparia gluar 10-15-20 6

101-14 25-25 9

*3309 25-30 11

1202  25-30 13

rupestris diulo  25-30 14

5bb, 420a 30-40 20

 1 b 50-60 40

saqarTveloSi gamoyenebulia agreTve Semdegi saZireebi (Collectif, 
2007):

saZire kiris saerTo 
Semcveloba

 aqtiuri kiris 
Semcveloba

 % %

polseni 1103 30 17

ferkali 60 40

rixteri 110 - 17

rujeri 140 50 20

venaxis zrda-ganviTarebaze did gavlenas axdens niadagSi xsnadi 
marilebis Semcveloba. Tu 0-100 sm-is fenaSi maTi raodenoba 0,4%-s, 
xolo 60-100 sm-is fenaSi 0,6%-s aRwevs, venaxi iCagreba.

niadagis qimiur SedgenilobaSi moiazreba mis mineralur nawilSi 
Semavali elementebi, aseve, azoti, humusi, naxSirorJangi. humusis 
gavlena venaxis nargaobis produqtiulobaze araerTgvarovania. 
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erTi mxriv, misi maRali Semcveloba Zalze msubuq niadags matebs 
bmulobas. mZime Tixa niadagebSi zrdis forebis raodenobas, wylisa 
da haergamtarobas, rac xels uwyobs mikrobiologiuri procesebis 
gaZlierebas. meore mxriv, zrdis niadagis nayofierebas da yurZnis 
mosavlianobas. organul nivTierebebSi akumulirebulia azoti da 
sxva sakvebi elementebi, romelTa mineralizaciis Semdeg elemente-
bi gadadis SesaTvisebel formaSi. humusis optimaluri Semcveloba 
venaxis nargaobisTvis 0-100 sm-is fenaSi 1,5-3,5%-s unda Seadgendes. 
misi am maCvenebelze maRali Semcveloba Warbtenian niadagze mkve-
Trad amcirebs Rvinis xarisxs.

sakvebi elementebis simcirisa da siWarbis simptomebi. azotiT Sim-
Silis dros vazi iviTarebs mcire zomis foTlebsa da ylortebs da 
knindeba. Semcirebuli aqvs yvavilebis da gamonaskvuli nayofebis 
raodenoba, momavali wlis sanayofe kvirtebis Casaxva da nayofmsx-
moiaroba. am elementiT SimSilis dros iSleba qlorofili da qveda 
iarusis foTlebi avaddeba qloroziT. niadagSi azotis xangrZlivi 
deficitis dros zeda foTlebic yviTldeba. alag-alag qveda foT-
lebs gadahkravs wiTeli Seferiloba. mkveTrad ecema yurZnisa da 
Rvinis xarisxi (a. TxeliZe, 2009).

azotiT Warbi kveba apirobebs venaxis vegetatiuri organoebis 
mZlavr zrdas, rac aferxebs ylortebis momwifebas, amcirebs yin-
visadmi da daavadebebisadmi gamZleobas. vazi iviTarebs mcire rao-
denobiT Saqrebis dabali da mJavianobis maRali Semcvelobis mqone 
mtevans; yurZeni gvian mwifdeba. misi marcvali iviTarebs Txel kans, 
advilad skdeba da lpeba. Zalze mcirdeba Senaxvis xangrZlivoba. 
aseTi yurZnisagan damzadebuli Rvinis xarisxi da sasaqonlo Rire-
buleba dabalia, radgan Rvinis masalaSi gadadis didi raodenobiT 
cilovani SenaerTebi, cudad ifiltreba, imRvreva da advilad ava-
ddeba, gansakuTrebiT, Tagvis gemoTi da midrekilia gamuqebisaken, 
transportirebisas imRvreva.

fosforis simcire aferxebs venaxis fesvTa sistemis da miwiszeda 
organoebisa zrda-ganviTarebas, iwvevs mis dakninebas da mosavlis 
sagrZnob Semcirebas, ujredis kedlebis gamsxvilebas. fosforis 
roli didia venaxis sanayofe kvirtebis CasaxvaSi, Saqrebis Semcve-
lobis zrdaSi da nayofebis momwifebis daCqarebaSi. am elementis 
simciris niSnebi, pirvel rigSi, vlindeba qveda foTlebze, romlebic 
Tavdapirvelad iRebs muq-mwvane Seferilobas, SemdgomSi – momwva-
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no-mocisfro an alisfers. simciris gaxangrZlivebisas Sua da zeda 
iarusis foTlebic icvlis Seferilobas. Zlieri deficitis SemTxve-
vaSi xmeba foTlis zogierTi monakveTi. ferxdeba an saerTod Cerdeba 
reproduqciuli organoebis warmoqmnis da ganviTarebis, yvavilobis 
da momwifebis procesebi. mcirdeba daavadebaTa, mavnebelTa, gvalvisa 
da yinvis mimarT gamZleoba. yurZenSi mcirdeba Saqrebis Semcveloba 
da uaresdeba Rvinis xarisxi. am elementiT Warbi kveba mniSvnelovnad 
amcirebs savegetacio periodis xangrZlivobas, savegetacio masis 
saerTo raodenobas da mosavals.

kaliumiT SimSilis dros venaxis qveda iarusis foTlebze viTar-
deba „kideebis sidamwvre“ da muqi iisferi an Sindisferi Seferiloba. 
mcirdeba misi gamZleoba araxelsayreli pirobebis mimarT. deficitis 
SemTxvevaSi yurZnis marcvlis ujredis kedlebi Txeldeba ujredanas 
dabali Semcvelobis gamo, amitom tenis siWarbis dros marcvlis 
kani advilad skdeba da lpeba. mcirdeba masSi Saqrebis Semceloba, 
izrdeba mJavianoba, Sedegad ecema Rvinis xarisxi. 

venaxis kalciumiT normaluri kveba xels uwyobs azotisa da 
kaliumis cvlas mcenareSi, yurZenSi zrdis Saqrebis Semcelobas, 
ris gamoc ufro maRali xarisxis Rvino miiReba. is Rvinos matebs 
sixalises, sinazes, aumjobesebs bukets. am elementis simcire iwvevs 
Rvinis gamuqebas. 

karbonatebis maRali Semcvelobis mqone da mokirianebul nia-
dagebze vazi ganicdis magniumis da rkinis naklebobas, rac xSirad 
qloroziT daavadebis mizezi xdeba. Sedegad sagrZnoblad mcirdeba 
miRebuli yurZnisa da Rvinis xarisxi. rkinis simcire RvinoSi aris 
Savi kasis warmoqmnis mizezi.

boris Zlieri deficiti apirobebs fesvisa da Reros zrdis wer-
tilebis xmobas. mtvris marcvals ar gaaCnia ganayofierebis unari, 
amitom mtevanze Zalze Semcirebulia gamonaskvis procenti da gazr-
dilia wvrili da ganuviTarebeli marcvlebis ricxvi.

TuTiiT SimSilis dros mtevanze viTardeba didi raodenobiT 
deformirebuli marcvlebi.

manganumiT xangrZlivi SimSilis dros mTlianad xmeba daavade-
buli qsovilebi.

sakveb elementebze moTxovnileba da maTi gamotana mosavliT. vazs 
savegetacio periodSi sakvebi elementebis SeTviseba SedarebiT 
gaxangrZlivebuli aqvs. amasTan, azotisa da fosforis SeTviseba 
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Zlierdeba yvavilobis periodSi. zrda-ganviTarebis dasawyisSi, gan-
sakuTrebiT ki yvavilobis fazaSi, vazi ufro mgrZnobiarea azotisa 
da fosforis simciris, momwifebis periodSi – kaliumis mimarT.

vazi msxmoiarobis organoebis formirebas iwyebs wina wels da 
amTavrebs Semdeg wels, kvirtebis gaSlis win. vegetaciis dasawyisSi 
sakvebi elementebiT arasakmarisi uzrunvelyofa iwvevs maT Zlier 
ukudenas mtevnebSi, Sesabamisad, sustdeba sayvavile kvirtebis Casaxva, 
rac apirobebs yurZnis mosavlis Semcirebas Semdeg wels.

venaxis mier sakvebi elementebis gamotana Zlier icvleba niada-
gur–klimaturi pirobebis, jiSuri Taviseburebebis, datvirTvis, 
msxmoiarobis, mcenaris asakis, agroteqnologiuri RonisZiebebis 
Catarebis xarisxis mixedviT. saadreo jiSebis mier ufro naklebi 
raodenobiT sakvebi elementebi gamoitaneba, vidre sagviano jiSebis 
mosavliT. 10 t yurZnis mosavliT da misi Sesabasmisi anasxlaviT 1 
ha-ze gamoitaneba 39,7kg azoti; 14,2 kg P2O5; 44,1 kg K2O; 51,4 kg CaO; 
9,2 kg MgO; 130 g B; 21g Cu; 230g Mn; 75 g Zn, 1040 g Fe. 

sakvebi elementebis normebi. msxmoiare venaxebisa da sadedeebis 
gasanoyiereblad organuli sasuqebidan aRmosavleT saqarTvelos 
urwyav venaxebSi gamoyenebul unda iqnes 20-25 t nakeli, sarwyaveb-
Si – 25-30 t, xolo dasavleT saqarTvelos venaxebSi – 30-40 t 3-4 
weliwadSi erTxel. biohumusis norma aris 7-10 t/ha-ze.

umjobesia, mineraluri sasuqebis normebis diferencireba moxdes 
aRmosavleT da dasavleT saqarTvelos regionebis mixedviT sarwyavi 
da urwyavi pirobebisaTvis. kaxeTis urwyavi raionebis venaxebisaTvis 
rekomendebulia 60-90 kg azotis, 60-90 kg fosforis da 40-90 kg ka-
liumis Setana 1 ha-ze. kaxeTisa da qarTlis sarwyavi venaxebisaTvis, 
azoti 60-90-120 kg/ha, fosfori 60-90-120 kg/ha, kaliumi 60-90 kg/ha. 
dasavleT saqarTvelos zomier naleqian raionebSi azoti Seitaneba 
90-120-150 kg/ha, fosfori 90-120 kg/ha, kaliumi 60-90 kg/ha. azotis 
SedarebiT maRali normebi gamoiyeneba mxolod sasufre yurZnis 
jiSebis qveS (a. TxeliZe, 2009).

aRmosavleT saqarTvelos filoqseragamZle venaxis sadedeebSi 
azotiani sasuqi Setanil unda iqnes 120-150-160 kg/ha, fosfori 90-
100-120 kg/ha, kaliumi 60-90 kg/ha: sanergeebSi N90 P90 K60. dasavleT 
saqarTvelos sadedeebSi azoti 120-150-160 kg/ha, fosfori 100-220 kg/
ha, kaliumi 90 kg/ha sufTa sakvebi nivTierebis angariSiT. 
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Tanamedrove pirobebSi mevenaxeobaSi sasuqebis maRali normebis 
gamoyenebas mivyavarT venaxis organoebSi sakvebi elementebis Warbi 
rodenobiT dagrovebamde, rac uaryofiTad moqmedebs mis Semdgom 
kvebaze da zrdaze, auaresebs produqciis xarisxs da Zlier aWuWyia-
nebs garemos. gansakuTrebiT sifrTxile gvmarTebs azotis maRali 
normebis 100-150 kg/ha gamoyenebisas. azotis aseTi maRali normebi 
Zalze uaryofiT rols asrulebs generaciuli organoebis ganviTa-
rebasa da kvirtebis CasaxvaSi.

venaxis saRvine jiSebis SemTxvevaSi, 8-10 t/ha mosavlianobis dros, 
ar aris rekomendebuli srul mineralur sasuqSi calkeuli sakvebi 
elementis normis 90 kg-is zemoT, xolo 11-15 t/ha mosavlianobis 
dros 120 kg-is zemoT gazrda. is gaumarTlebelia ekonomikuri, fi-
ziologiuri da ekologiuri TvalsazrisiTac. 

venaxSi sasuqebis Setanis xerxebi, wesebi vadebi da teqnika. venaxis 
ganoyierebis sistema Sedgeba: dargvamde, dagvis dros, axalgazrda 
da msxmoiare venaxis ganoyierebisagan.

dargvamde ganoyierebaSi wamyvani roli ekuTvnis nakels da fos-
for-kaliumian sasuqebs. isini dadebiTad moqmedeben venaxis nergis 
gaxarebaze da ganviTarebaze, msxmoiarobaSi Sesvlaze, mosavlianobaze, 
yurZnisa da Rvinis xarisxze.

Tixian niadagze rekomendebulia plantaJis win Setanil iqnes 60-
80 t nakeli, msubuq niadagebze 90-120 t, Savmiwebze 40 t. danarCeni 
tipis niadagebze 60 t. rac ufro Raribia niadagi humusiT, miT meti 
unda iyos Setanili organuli sasuqebis raodenoba. Tu meurneobaSi 
ar moipoveba organuli sasuqebis rezervebi, maSin iyeneben side-
ratebs, romelTa Caxvnas awarmoeben plantaJamde erTi wliT adre. 
fosforisa da kaliumis Setana plantaJis win unda moxdes, niadagSi 
maTi Semcvelobis mixedviT P100-200 kg/ha. karg Sedegs iZleva am normis 
or-samjer gazrda da P300 kg/ha Setana.

dargvis dros ganoyiereba. kargad dafesvianebul vazs zrdis 
pirvel periodSi normaluri kvebisaTvis esaWiroeba dargvis dros 
sasuqebis Setana. am mizniT dasargavi ormos nazavSi ureven 1-2 kg 
kargad gadamwvar nakels an 0,5 kg biohumuss, 20-30 g P2O5 Semcvel 
fosforian sasuqs. miRebul nazavs zemodan faraven 2-3 sm niadagis 
feniT, raTa Tavidan iqnes acilebuli fesvTa sistemis sasuqTan 
Sexeba, rac xSirad venaxis xmobas iwvevs.
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axalgazrda venaxis ganoyiereba. Tu plantaJisa da rgvis dros 
Setanilia mineraluri da organuli sasuqebi, axalgazrda venaxi pir-
vel wels ganoyierebas aRar saWiroebs. mxolod meore-mesame wlidan 
iwyeba azotiani sasuqis gamoyeneba. Tu plantaJis an dargvis dros 
organuli da mineraluri sasuqebi ar iqna Setanili, maSin niadagSi, 
sakvebi elementebiT Zalze dabali uzrunvelyofis SemTxvevaSi, 
gamoiyeneba 60-90kg NPK, dabali uzrunvelyofis SemTxvevaSi – 50-70 
kg/ha, saSualo da maRali uzrunvelyofisas – 40-60 kg. Zalze maRali 
Semcvelobis SemTxvevaSi sasuqebi saerTod ar Seitaneba.

msxmoiare venaxis ganoyiereba. msxmoiare venaxSi sasuqebis normebi 
unda dazustdes niadagis agroqimiuri maCveneblebis, teniT uzrun-
velyofis, mcenaris mdgomareobis, foTlebSi sakvebi elementebis 
Semcvelobis, wina wlis mosavlis donis da xarisxis gaTvaliswinebiT. 
Tu plantaJis dros Setanilia nakeli, fosforiani da kaliumiani 
sasuqebi, msxmoiarobis dasawyisSi regularulad SeaqvT mxolod 
azotiani sasuqebi. fosforiani da kaliumiani sasuqebis Setanas am 
elementiT Zalian dabali, dabali da saSualo uzrunvelyofisas 
iwyeben dargvidan 1 wlis Semdeg. 

organuli sasuqebis gamoyenebas niadagSi humusis dabali Semcve-

lobisas iwyeben 2-3 wlis Semdeg, saSualo – 3-4, maRali – 4-5 da Zalian 

maRali uzrunvelyofisas – 5 wlis Semdeg. organuli sasuqebidan 

SeaqvT nakeli, biohumusi, torfkompostebi, Sereuli kompostebi, 
WaWa da sxva narCenebi, magram radgan nakeli da biohumusi ZiriTa-

dad sxva kulturebis gasanoyiereblad gamoiyeneba, amitom sakmaod 

rentabeluria venaxSi mwvane sasuqebis gamoyeneba. aRmosavleT 

saqarTveloSi sideratebad adre gazafxulze mwkrivTaSorisebSi 

Tesaven cercvelasa da muxudos narevs, dasavleT saqarTveloSi – 
lurj xanWkolasa da soias. maTi niadagSi Caxvna warmoebs aqtiuri 

yvavilobis periodSi. mevenaxeobaSi agreTve iyeneben Semodgomis 

sideratebs, romlebsac seqtember-oqtomberSi Tesaven da niadagSi 

Caxvnas awarmoeben adre gazafxulze.
organuli da fosfor-kaliumiani sasuqebis venaxis kulturis 

qveS SeaqvT Semodgomaze, gadabarvis win, 18-22 sm-is siRrmeze. ufro 
efeqturia maTi sam weliwadSi erTxel Setana 40-60 sm-is siRrmeze. 
axali nakeli, rogorc wesi, Setanil unda iqnes SemodgomiT. imisa-
Tvis, rom rac SeiZleba naklebad daziandes venaxis fesvTa sistema, 
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umjobesia, sasuqebis Setana da niadagSi CakeTeba movaxdinoT mwkrivis 
gamotovebiT (a. TxeliZe, 2009).

azotiani sasuqebis 60% niadagSi SeaqvT gazafxulze, vegetaciis 
dawyebisas, kultivaciis win. am sasuqebidan venaxis gasanoyiereblad 
gamoiyeneba amoniumis gvarjila, Sardovana da amoniumis sulfati. 
Tu venaxSi gaTvaliswinebulia amoniumis sulfatisa da Txevadi 
azotiani sasuqebis – uwylo amiakisa da amoniakuri wylis gamoyeneba, 
isini Setanil unda iqnes gazafxulze, gadaxvnis win. fosforiani 
sasuqebidan gamoyenebul unda iqnes martivi superfosfati, ormagi 
superfosfati da fosforitis fqvili, kaliumiani sasuqebidan – 
kaliumis qloridi da 40% kaliumis marili. 

rTuli sasuqebi, amofosi da diamofosi, venaxis gasanoyiereblad 
gamoyenebul unda iqnes sagazafxulo gadaxvnis win, maTSi fosforis 
Semcvelobis mixedviT. azotis danaklisi Sevsebul unda iqnes gamok-
vebaSi martivi azotiani sasuqebis amoniumis gvarjilis an Sardo-
vanis SetaniT. Tu venaxSi SeaqvT kompleqsuri sasuqebi, nitrofosi, 
nitroamofosi an nitroofoska, da azotis Semcveli sxva sasuqebis 
gamoyeneba gaTvaliswinebuli ar aris, maSin maTi nawili (50-70%) 
gamoyenebul unda iqnes gazafxulze, gadaxvnis win an kultivaciis 
dros, xolo meore nawili – gamokvebaSi.

gamokveba. msxmoiare venaxis mosavlianobis gazrdis saqmeSi sak-
maod karg Sedegs iZleva makro da mikroelementebiT fesvebidan da 
fesvgareSe gamokveba. venaxSi azotiani sasuqiT gamokveba unda dauka-
vSiroT intensiuri zrda-ganviTarebis dasawyiss, rac yvavilobis wina 
periods emTxveva. gamokvebaSi Sesatani azotiani sasuqis raodenoba 
damokidebulia mosavlis doneze, dabali msxmoiarobis SemTxvevaSi 
azotis normas amcireben, xolo maRali msxmoiarobis dros imaves 
toveben, an zrdian. saSualod, gamokvebaSi Seitaneba 40% azotiani 
sasuqi. gamokveba unda moxdes amoniumis gvarjiliT an SardovanaTi. 
venaxis gamosakvebad azotian sasuqTan erTad SeiZleba gamoyenebul 
iqnes nakelis wunwuxi da biohumusi.

venaxis gamokvebaSi kompleqsuri sasuqebis gamoyenebisas Sesatani 
azotis raodenoba 1-2 wlian nargaobaSi tolia 24 kg-is, 3 wlianSi – 
28 kg-is, 4-5 wlianSi – 36 kg-is, romlebsac Seesabameba 70 kg, 82 kg da 
106 kg amoniumis gvarjila. 

garda fesvebidan gamokvebisa, aucilebelia, axalgazrda venaxSi 
Catardes foTlovani kveba axali kompleqsuri sasuqebis kristalo-
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nis, nutrivantis, tenso koqteilis gamoyenebiT. yviTeli kristaloni 
gamoiyeneba nayofebis aqtiuri zrdis periodSi. yavisferi – nayofe-
bis momwifebis dasawyisSi. venaxis foTlebidan gamokvebisaTvis 1-2 
kg kristalons xsnian 500-1000 l wyalSi. nutrivanti gamoyenebul 
unda iqnes 2-3 kg-is raodenobiT. axali kompleqsuri sasuqebis da 
mikroelementebis Semcveli sasuqebis erTmaneTTan da pesticideb-
Tan Sereva SeiZleba mxolod winaswari testrebis Catarebis Semdeg. 
Tu pesticidis, kristalonis, nutrivantis, tensokoqteilis da sxva 
mikroelementebis Semcveli xsnarebi erTmaneTSi Serevis Semdeg ar 
SeimRvra, dasaSvebia maTi Sereva. 

venaxis axalgazrda nargaobis foTlebsa da mozard organoebze 
klimaturi da kvebis pirobebis darRveviT ganpirobebuli stresis 
droulad mosaxsnelad, aseve venaxis zrda-ganviTarebis gasaZliere-
blad, saWiroa antistresuli preparatiT aminokatiT foTlebidan 
gamokveba, romlis Sereva sxva preparatebTan dasaSvebia testirebis 
Semdeg.



III.1. vazis mavne organizmebis zogadi daxasiaTeba

III.1.1. mwerebi

mweris sxeuli Sedgeba segmentebisagan da dayofilia sam nawilad: 
Tavi, mkerdi da muceli, garedan ki dafarulia kutikuliT. mkerdis 
qveda mxareze mimagrebulia sami wyvili fexi, romlebic Tavis mxriv 
Sedgeba calkeuli nawilebisagan, xolo zeda mxareze – ori an erTi 
wyvili frTa aqvs. Tavze ganlagebulia ulvaSebi, piris organoebi 
da Tvalebi.

piris organoebis agebulebiT mwerebi iyofian ZiriTadad mwuwnav 
da mRrRnel mwerebad. mwuwnav mwerebs aqvT wvrili xorTumi, romlis 
saSualebiTac isini xvreten mcenaris qsovils da wuwnian ujredis 
wvens. maT miekuTvnebian bugrebi, baRlinjoebi, farianebi da sxv.

mRrRneli mwerebi aRWurvilni arian mRrRneli tipis piris apa-
ratiT, aqvT magari ybebi, romliTac RrRnian foTlebs, nayofebs, 
totebs da mcenaris sxva nawilebs. mRrRnel mwerebs miekuTvnebian 
xoWoebi da maTi matlebi, peplebis matlebi, xerxiebis matlebi da sxv.

zogierT mwers, magaliTad, buzs, aqvs mlokavi tipis piris apa-
rati. piris aparatis agebulebas da mwerTa kvebas didi mniSvneloba 
aqvs maT winaaRmdeg brZolis qimiuri RonisZiebebis SerCevisaTvis.

mwerebis sunTqva xdeba sasunTqi organoebis saSualebiT, romle-
bic mdebareobs sxeulis gverdebze da moicavs traqealur sistemas, 
romelic Tavis mxriv Sedgeba uamravi sasunTqi xvrelebisagan.

muclis bolo nawilSi ganlagebulia sxvadasxva danamati: kver-
cxsadebi, sakopulacio organoebi, saCxvleti da sxva.

mwerebs kargad ganviTarebuli nervuli sistema aqvT, romelic 
ganlagebulia sxeulis SigniT, muclis mxareze nervuli kvanZebisa da 
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jaWvebis saxiT. gansakuTrebiT ganviTarebuli aqvT nervuli sistema 
futkrebs, krazanebs, WianWvelebs, xoWoebs, peplebs da maT matlebs.

mwerebis umravlesoba mravldeba sqesobrivi gziT. maTi STamoma-
vloba warmoiSoba ganviTarebuli kvercxidan. arian mwerebi, romlebic 
mravldebian gaunayofierebeli kvercxidan parTenogenezis gziT. 
arian mwerebi, romlebSic sqesobrivi da usqeso gamravleba erTma-
neTs enacvleba (bugrebis bevri saxeoba). mwerebis umetesi nawili 
didi nayofierebiT gamoirCeva. sxvadasxva saxeobis mwerebSi erTi 
mdedris mier dadebuli kvercxebis raodenoba erTidan asi aTas ca-
lamde meryeobs. yvelaze ufro nayofier mweria akaciis crufariana, 
romlis mdedri iZleva 2 aTas calamde kvercxs.

mdedrebis mier dadebuli kvercxebidan gamoiCekebian matlebi, 
romlebic ikvebebian mcenariT, TandaTanobiT izrdebian, icvlian 
kans, gadadian sxvadasxva asakSi da iWupreben. WuprebSi xdeba rTuli 
cvlilebebi, Semdeg ki isini zrdasruli mwerebi xdebian. aseT ganvi-
Tarebas ewodeba sruli gardaqceva. igi axasiaTebs peplebs, xoWoebs, 
buzebs da zogierT sxva mwers.

zogierT mwers, magaliTad, bugrebs, baRlinjoebs, Wupris faza 
ar gaaCniaT. isini arasruli gardaqcevis mwerebi arian. aseTi mwere-
bis matlebs bolo asakSi uCndebaT frTis Canasaxebi da maT nimfebs 
uwodeben.

mwerebis matlebi, romlebic ganviTarebisas sruliad gardaiqm-
nebian, advilad gairCevian Semdegi niSnebiT:

peplebis matlebs aqvT 5 an 8 wyvili fexi, 3 wyvili mkerdis da 
2-dan 5 wyvilamde muclis, romelTac crufexebs uwodeben. matlebs 
Tavi kargad emCnevaT.

xoWoebis umravlesobas Tavi kargad aqvs gamokveTili, magram 
mkerdis fexebis raodenoba sam wyvils ar aRemateba, xolo muclis 
fexebi, saerTod ar gaaCnia. buzebis matlebs saerTod ar aqvT arc 
fexebi da arc aSkarad gamokveTili Tavi.

kvercxis fazidan zrdasrul mweramde ganviTarebas ewodeba 
Taoba, anu generacia. zogierTi mweri weliwadSi iZleva erT Taobas, 
zogierTi ki – ramdenimes. arian saxeobebi, romelTa erTi Taobis 
ganviTareba 3-4 wlis ganmavlobaSi mimdinareobs. TaobaTa raodenoba 
damokidebulia adgilmdebareobasa da amindis pirobebze. 

mwerebis ganviTareba da gamravleba mimdinareobs weliwadis 
mxolod Tbil periodSi (gazafxuli, Semodgoma). zamTarSi maTi 
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ganviTareba SeCerebulia. mwerebi ZiriTadad zamTroben kvercxis, 
matlis an Wupris fazaSi. gazafxulze, rogorc ki daTbeba, mavne 
mwerebi iwyeben gamozamTrebas da Semdgom ganviTarebas.

III.1.2. obobasebrni

mcenaris tkipebi obobasnairTa klass miekuTvneba. mwerebisagan 
gansxvavebiT, maTi sxeuli danawevrebuli ar aris da Seicavs 2 nawi-
ls: Tavmkerds da mucels. ulvaSebi ar aqvT. obobasnairi tkipebis 
sxeulis forma brtyel-ovaluri an amoburcul-ovaluria, galebis 
warmomqmneli tkipebisa ki – Wiisebri. zrdasrul tkipebs aqvT 4 
wyvili fexi, xolo maT matlebs – 3 wyvili. galebis warmomqmnel 
tkipebs aqvT Tavmkerdze 2 wyvili fexi.

tkipebs aqvT mCxvlet-mwuwnavi piris aparati. sunTqaven sxeulis ze-
dapirisa da wvrili traqealuri sistemis saSualebiT. nervuli sistema 
sustad aqvT ganviTarebuli. galebis warmomqmnel tkipebs sunTqvisa da 
mxedvelobis organoebi saerTod ara aqvT. ise rogorc zogierTi mweri, 
tkipebic TavianTi ganviTarebis dros ganicdian arasrul gardaqmnas.

tkipebi mravldebian kvercxebiT, saidanac wvrili matlebi iba-
debian. matlebi icvlian kans, gadaiqcevian jer nimfebad, Semdeg 
ki – zrdasrul tkipebad. ganviTarebis yvela fazas win uswrebs 
mosvenebis mokle periodi.

tkipebis umravlesoba zamTrobs kvercxis fazaSi, xolo nawili – 
zrdasrul mdgomareobaSi. TaobaTa raodenoba amindis pirobebzea 
damokidebuli.

III.1.3. daavadebebi

mcenareebi ziandeba sokoebiT, baqteriebiT, virusebiT da miko-
plazmebiT, romlebic miekuTvnebian parazituli daavadebebis jgufs. 
araparazitul dazianebebs miekuTvneba iseTi darRvevebi mcenareSi, 
romlebic gamowveulia niadagis, klimatis da sxva araxelsayreli 
faqtorebis moqmedebiT.

sokovani daavadebebi. mcenareTa daavadebebis yvelaze ufro far-
Tod gavrcelebuli jgufia. TiTqmis yvela mcenares hyavs Tavisi 
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sokovani parazitebi. isini miekuTvneba umdables mcenareebs da ara 
aqvs mwvane Seferiloba, e.i. ar Seicavs qlorofils, ara aqvs fesvi, 
Rero da foToli. kveba SeuZlia gamzadebuli produqtis xarjze. 
arCeven iseT parazit sokoebs, romlebic cxovroben mwvane mcena-
ris xarjze da saprofitebs, romlebic saxldebian mcenaris mkvdar 
nawilebze. arsebobs agreTve sokoebis gardamavali forma – naxevrad 
parazitebi, anu fakultaturuli saprofitebi, romelTa ganviTareba 
Tavdapirvelad mimdinareobs cocxal qsovilebze, xolo Semdeg – 
mcenaris mkvdar nawilebze.

sokoebi, romlebic mcenareebs azianebs, TavianTi agebulebiT Za-
lian hgavs yvelasaTvis cnobil sakveb da arasakveb sokoebs. maT aqvT 
miceliumi – Txeli Zafebi, romlebic viTardeba mcenaris dazianebuli 
qsovilis SigniT an zedapirze. miceliumi kargad Cans mikroskopSi, 
swored misi saSualebiT vrceldeba soko mcenareze da ikvebeba. mi-
celiumze warmoiqmneba sporebi. mcenareze moxvedris dros sporebi 
Seizrdebian, SeiWrebian qsovilebSi an aviTareben miceliums mcenaris 
zedapirze. yvela sokos aqvs Tavisi damaxasiaTebeli sporebis war-
moqmnis tipi. sporebs SeuZliaT ganviTardnen uSualod miceliumze, 
an nayofsxeulze: piknidiebze, periteciebze da sxv.

sokos nayofianoba saimedo niSania imisa, rom uSecdomod gani-
sazRvros, romeli sokos mier aris gamowveuli mcenaris esa Tu is 
daavadeba.

baqteriuli daavadebebi. sokoebTan SedarebiT baqteriuli daa-
vadebebi naklebad gavrcelebuli jgufia. baqteriuli daavadebebs 
(baqteriozebis) iwvevs baqteriebi – erTujrediani organizmebi um-
dablesi mcenareebis jgufidan. isini mcenareSi iWrebian arsebuli 
bunebrivi gziT an Wrilobebis saSualebiT.

baqteriebi umTavresad ubralo dayofiT mravldebian. xelsayrel 
pirobebSi es procesi Zalian swrafad mimdinareobs. baqteriebis 
umravlesobas aqvs Cxiriseburi forma, maTi mniSvnelovani nawili 
moZravia. Sesabamisad, swrafad edebian vazs da sxva kulturebs, iw-
veven sidamples, xmobas, wanamatebis warmoqmnas da sxv.

virusuli daavadebebi. daavadebis gamomwvevi arian virusebi. es aris 
gansakuTrebuli cilovani SenaerTi, romelic warmoiqmneba daziane-
buli mcenaris ujredovan wvenSi. virusuli daavadebis gavrceleba 
xdeba daavadebuli mcenaris wveniT. es daavadeba ZiriTadad gadaa-
qvT mwuwnav mwerebs (tkipebi, WiWinobelebi), romlebic saxldebian 
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daavadebul da janmrTel mcenareze. virusi SeiZleba gavrceldes 
gasxvlis, mynobis da sxva operaciebis dros. garegnulad virusuli 
daavadebebis dros icvleba daavadebuli organoebis feri, foTlebis 
da yvavilebis forma.

fitoplazmuri daavadebebi. isini specifikuri jgufis paTogenuri 
organizmebia, romelTac virusebsa da baqteriebs Soris gardamavali 
mdgomareoba ukaviaT. gavrcelebis formisa da mavneobis xasiaTis 
mixedviT, mikoplazmuri daavadebani virusul daavadebebs emsgavse-
bian, xolo sxeulis agebulebiT da gamravlebis formiT – baqteriebs. 
daavadebis damaxasiaTebeli niSnebia zrdis SeCereba, mcenaris gamra-
vlebis da sanayofe organoebis deformacia, feris Secvla da a.S. 
daavadebis gavrceleba xdeba ise, rogorc virusulis, umTavresad 
mwuwni mwerebis saSualebiT. mniSvnelovania adamianis faqtoric. 

araparazituli daavadebebi. am saxis daavadebebi yvelaze metad 
gavrcelebulia mravalwlovan kulturebSi, rac gamowveulia mce-
naris araswori kvebiT, wyliT uzrunvelyofis reJimis darRveviT 
da klimatis araxelsayreli moqmedebiT.

III.2. vazis ZiriTadi mavne organizmebi 

saqarTveloSi vazis entomofauna da mikoflora mravalferovania, 
rac ZiriTadad gamowveulia mavne organizmebis gavrcelebisa da 
ganviTarebisaTvis metad xelsayreli bunebriv-klimaturi pirobebiT. 
isic aRsaniSnavia, rom bolo aTwleulebSi mniSvnelovnad Seicvala 
mavnebel-avadmyofobaTa areali da mavneobis zonebi. zogierTma Tu 
dakarga winandeli agresiuloba, zogierT maTgans, magaliTad, yurZnis 
Wias, crufarianebs, tkipebs, nacars, Wraqs, sidampleebs, virusul da 
mikoplazmur daavadebebs yovelwliurad didi ziani moaqvT. xSirad, 
mavne organizmebis mavneobis meqanizmis da dazianebis simptomebis 
arcodnas mivyavarT maTi agresiulobis Seufaseblobamde, ris gamoc, 
yurZnis mosavlis danakargebi jer kidev didia.

moyvaruli mevenaxeebi, fermerebi, sakarmidamo nakveTebis mflo-
belebi, romelTac vazis movla-moyvanis survili aqvT, kargad unda 
flobdnen im mavne organizmebis dazianebis simptomebs, romelTa wi-
naaRmdegac aucilebelia RonisZiebaTa gatareba. mevenaxem dazianebis 
simptomebis mixedviT unda gansazRvros romel da rogor daavade-



I I I  T a v i 
vazis ZiriTadi mavne organizmebi da maT winaaRmdeg brZolis RonisZiebebi

71

basTan an mavnebelTan aqvs saqme, rogor unda ebrZolos maT ise, rom 
daicvas venaxi, ziani ar miayenos sasargeblo organizmebsa da garemos.

III.2.1. vazis mavneblebi

vazs saqarTveloSi 100-mde saxeobis mavnebeli azianebs, romlebic 
or jgufad iyofa: miwisqveSa da miwiszeda organoebis mavneblebad.

III.2.1.1. miwisqveSa organoebis mavneblebi
filoqsera (Viteus vitifoliae Fitch)
filoqsera vazis fesvTa sistemis Zlier saSiSi mavnebelia. is 

amerikidan gavrcelda da evropaSi me-19 saukunis 60-iani wlebidan 
gaanadgura venaxebis 70%; saqarTveloSi dafiqsirebulia 1881 wlidan.

filoqsera monofagi mavnebelia, mas mwuwni piris organo aqvs, azia-
nebs vazis fesvTa sistemas, ris Sedegadac wydeba mcenareSi sakvebis 
miwodeba da sustdeba misi zrda-ganviTareba. xSirad mcenare xmeba.

filoqsera ori saxisaa – fesvis (sur. 1) da foTlis (sur. 2). 
fesvis filoqsera azianebs fesvebs, foTlisa ki – foTlebs, norC 
ylortebsa da ulvaSebs. 

norCi fesvebis dazianebisas masze viTardeba nodozitetebi. is 
pirvelad yviTelia, Semdeg mura fers iRebs, bolos ki Wkneba. aseTi 
dazianebisas mozardi fesvebi 10-15 dReSi iRupeba. ufro msxvili 
fesvebis dazianebisas, Cndeba tuberozitetebi, romelic Zlieri da-
zianebisas mTel fesvebs moicavs, Semdeg ki mcenaris daRupvas iwvevs.

filoqsera kvercxismdebeli mweria. Tavisi sruli ganviTarebiT 
igi 4 formisaa: 1. fesvis filoqsera; 2. frTiani (gamavrcelebeli); 3. 
sqesiani; da 4. foTlis anu galebis mkeTebeli. is parTenogenezuri 
gamravlebiT xasiaTdeba. sqesian formaSi Sedian mdedrebi da mamrebi. 
mdedri zamTris ganayofierebul kvercxs debs (SeuRlebis Semdeg). 

fesvis filoqsera fesvebze meore Taobidan iwyebs nimfebis warmo-
Sobas. es nimfebi Semdeg frTianebad (gamavrcelebeli) gardaiqmnebian 
da kvercxebs deben, romlebidanac mdedrebi da mamrebi iCekebian. 
gazafxulze gamoCekili foTlis filoqserebi (10-25 aprili) foT-
lis zeda mxares saxldebian da wuwniT azianeben mas, aCenen galebs 
(parkuWebi). 2-8 dReSi meore Taobis filoqsera iCekeba da a.S. mas 
SeuZlia 5-9 Taobis mocema. kvercxebidan orgvari filoqsera iCekeba 
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– jagrisebri, mokle da grZelxorTumiani. pirveli foTolze rCeba, 
meore fesvebze gadadis da iq iZleva Semdgom Taobebs.

saqarTvelos dablob raionebSi is weliwadSi 7-8 Taobas iZleva. 
ganviTarebis cikli, klimaturi pirobebidan gamomdinare, 13-33 dRe 
grZeldeba.

rogorc evropuli (maT Soris, qarTuli), ise amerikuli vazis 
jiSebi mis mimarT erTnairi gamZleobiT ar xasiaTdeba. ameriku-
lidan yvelaze gamZlea berlandieri x riparia, 420a da 420b, xolo 
qarTulidan (SedarebiT) – cicqa, Cinuri, rqawiTeli da mwvane. metad 
sustia saferavi, kraxuna da sxv.

brZolis RonisZiebebi: filoqseras winaaRmdeg brZola sxvadasxva 
meTodiT xdeba. magaliTad, fesvis filoqserisgan dacvis mizniT 
gamoiyeneba filoqseragamZle vazis saZire, romelzec evropuli 
jiSis vazis rqebi emynoba. namyeni vazis gamoyvaniT dasturdeba 
amerikuli vazis fesvebisa da evropuli vazis foTlis filoqsera-
sadmi gamZleoba. maSasadame, namyenis qveda nawili – fesvebi – ameri-
kulisaa, xolo zeda, mosavlis momcemi nawili – evropulis. aqedan 
gamomdinare, gasagebia, rom namyenis saSualebiT vazs orive formis 
filoqserasagan vicavT.

arsebuli filoqseragamZle vazis jiSebidan gamoiyeneba: riparia 
x rupestris 101-14, 3306 da 3309; berlandieri x riparia kober 5 bb; 
420-a, berlandieri x riparia kober 5 bb; Sasla x berlandieri 41b. 
amasTan, aRsaniSnavia, rom riparia x rupestris xsenebuli jiSebi 
da rupestris X dulo kirnar niadagebs ver eguebian da avaddebian 
qloroziT. danarCeni jiSebi bevrad ukeT itanen niadagis kirianobas.

brZolis agroteqnikuri meTodis gamoyeneba SemdegSi mdgomareobs: 
sadedeebSi SemodgomiT, lerwis aWris Semdeg, an adre gazafxulze, 
kvirtebis gaSlamde, vazs miwis 12-15 sm kokolebi ukeTdeba. Tu koko-
la SemodgomiT gavukeTeT, gazafxulze miwa unda mivumatoT, radgan 
Semodgoma-zamTris periodSi igi itkepneba da Zirs iwevs. es RonisZieba 
imgvarad unda CavataroT, rom arc erTi vazi ar gamogvrCes kokolis 
gareSe, radgan aseT vazze gazafxulze foTlis pirveli filoqsera 
Cndeba, romelic Semdeg mravldeba da mTel sadedes edeba.

foTlis filoqseris winaaRmdeg vazis sadedeSi gamoiyeneba 
preparatebi: bi-58 axali 0,1-0,2%-iani, karate 0,03-0,04%-iani an sxva 
kontaqturi Tu sistemuri moqmedebis preparatebi.
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amierkavkasiis marmara RraWa (Polyphylla olivieri Gast.)
amierkavkasiis marmara RraWa gavrcelebulia rogorc aRmosavleT, 

ise dasavleT saqarTveloSi. polifagi mavnebeli. mas didi ziani moaqvs 
vazisaTvis, gansakuTrebiT sanergeebsa da axalgazrda venaxebSi. vazis 
50%-ze meti misi matlebisagan ziandeba. matlebi niadagSi cxovroben 
da vneben rogorc norC, ise Zvel fesvebs. mTavari fesvis dazianebis 
SemTxvevaSi mcenare xmeba. 

xoWo (sur. 3) sigrZiT 33 mm-dea. aqvs maraosebri ulvaSebi, ferad 
– Savi, marmarilosebri laqebiT.

axalgamoCekili matlis sigrZe 12-13 mm-ia. zrdis dasrulebis 
Semdeg ki 8 sm-s aRwevs. matli moyviTaloa da rkalisebri.

Wupri yviTelia. kvercxi pirvelad TeTria, Semdeg yavisferi 
xdeba, sigrZiT 4,5-5 sm. zamTrobs niadagSi 25-30 sm siRrmeze. mezam-
Treobidan gamodis 10-12℃. 15-18℃ temperaturaze iwyeben intensiur 
kvebas, mas Semdeg, rac samjer icvlian kans, matlebi gadadian Wupris 
fazaSi (ivnisis I dekada). matlis srul ganviTarebas Cveulebriv 
sWirdeba 3 weli, zogjer ki 4-5 welic. Wupris ganviTarebisaTvis 
saWiroa garkveuli temperatura, amis mixedviT, xoWoebis gamofre-
na iwyeba ivnisis bolos – agvistos dasasrulamde. masobrivi frena 
mimdinareobs ivlisSi, ZiriTadad, saRamos da adre dilis saaTebSi. 
misi frenis radiusia 20 m, xangrZlivoba 15-45 wuTs ar aRemateba. 
matlebis gamoCekas 22-29℃ temperaturis pirobebSi sWirdeba 37 dRe. 
matlebi niadagSi fesvebiT ikvebebian, sanam temperatura 10-12℃-mde 
ar daiwevs. Semdeg Cadian 25-30 sm-is siRrmeze da izamTreben.

maTi bunebrivi mtrebi arian Wilyvavebi da sxva frinvelebi, kra-
zanebi – mcire raodenobiT.

brZolis RonisZiebebi: vinaidan RraWas matlebi masobrivad lamian 
niadagSi arian gavrcelebuli, rogorc sanergis, ise venaxis gaSene-
bis win saWiroa niadagis zedapirze amoyrili matlebis mokrefa da 
mospoba, garda amisa, xvnis, barvis, Toxnisa da kultivaciis dros 
Wuprebis Segroveba da mospoba. gansakuTrebiT karg efeqts miviRebT, 
Tu am RonisZiebas april-maisSi CavatarebT (zogjer martis meore 
naxevarSi, Tu adre daTba), radgan matlebi am dros niadagis zeda-
pirTan axlos imyofebian; agreTve im periodSi, rodesac mavnebeli 
masobrivad Wupris fazaSi imyofeba. matlebisa da Wuprebis Segro-
veba da mospoba ramdenjerme unda moxdes. qimiuri RonisZiebebidan 
karg Sedegs iZleva granulirebuli kontaqturi fosfororganuli 
preparatebis an preparat „marSalis“ gamoyeneba.
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tkacunebi anu mavTula Wiebi
saqarTveloSi vazs ZiriTadad ori saxeobis tkacuna azianebs: 

qarTuli (Agriotes gurgistanus Fald.) da naTesis (Agriotes sputator L.). ufro 
mniSvnelovania qarTuli tkacuna. is didi mavneblobiT gamoirCeva 
sanergeebsa da axalgaSenebul venaxebSi, sadac xSirad mcenareTa 
80-85%-s anadgurebs.

xoWo sigrZiT 8-13 mm-ia; muqi wablisferi, bewviani; dafarulia 
wertilebiT. zeda frTebs aqvs Rarebi.

qarTulisa da naTesis tkacunas biologia erTmaneTisagan gansx-
vavdeba. qarTuli tkacuna matlis fazaSi zamTrobs, naTesis tkacuna 
ki – rogorc matlis, ise imagos fazaSi, niadagSi 25-70 sm siRrmeze. 
qarTuli tkacunas matlebi mezamTreobidan gamodian mart-aprilSi. 
dasawyisSi isini balaxovan mcenareTa narCenebiT ikvebebian, xolo 
vazis gadargvis Semdeg jer niadagSi myof kvirtebs azianeben, xolo 
Semdeg – norC yviTel ylortebs. ase ganagrZoben cxovrebas 3 wlis 
ganmavlobaSi. kans 8-jer icvlian. zrdis dasrulebis Semdeg 8-15 sm 
siRrmeze iWupreben (agvisto). es faza qarTuli tkacunasaTvis 14 
dRe, xolo naTesis tkacunasaTvis 7-9 dRe grZeldeba. misi sruli 
ganviTareba 4 weli mimdinareobs. 

brZolis RonisZiebebi: tkacunas matlebis winaaRmdeg sabrZol-
velad axalgaSenebul venaxSi unda gamoviyenoT niadagSi Sesata-
ni granulirebuli kontaqturi preparatebi. karg Sedegs iZleva 
granulirebuli aqtaras Setana niadagSi 400 grami/ha an preparat 
„nupridis“ gamoyeneba.

xvatrebi
xvatrebidan vazs azianebs Semodgomis pureulis xvatari – Agrotis 

segetum Schiff., karadrina – Spodoptera exigua Hb. (sur. 4, 4.1.)
pepela gaSlili frTebiT 30-45 mm-ia. wina frTebi ruxi-moyviTalo 

ruxi, zogjer ki Savi aqvs, kvercxi moyviTalo-TeTria, matli – moru-
xo-molurjo, 4-5 sm sigrZis, muclis win 5 cru fexiT.

xvatrebis yvela saxeoba zamTrobs matlis saxiT, karadrina ki – 
Wupris saxiT. matlebi mxolod RamiT amodian niadagidan da miwis 
zeda nawilebs azianeben. xolo RamiT – fesvebs da miwisqveda ylor-
tebs, ris Semdegac sanergeSi vazi sruliad iRupeba.

xvatrebi, saxeobis mixedviT, weliwadSi sxvadasxva Taobas iZlevian: 
Cvens pirobebSi Semodgomis pureulis xvatari iZleva 2-3 Taobas, 
karadrina ki – erTs. maTgan pirveli 1300-mde kvercxs debs.
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am saxeobis peplebi mxolod RamiT arian aqtiurebi. dRisiT isini 
pasiurni arian. binadroben balaxebze foTlis qvemodan, goroxebis 
qveS da a.S. maTi aqtiuri moqmedeba (kveba, frena, gamravleba) saRamos 
saaTebSi iwyeba da dilamde grZeldeba. kvebis Sedegad matli viTar-
deba, kans icvlis 5-jer da iWuprebs niadagSi, mis mier momzadebul 
e.w. akvanSi. xvatrebis ricxovnobas amcireben mTeli rigi parazitebi, 
araxelsayreli amindebi – xSiri wvimebi an xangrZlivi gvalva. 

brZolis RonisZiebebi: igivea, rac mavTula Wiebze.

maxra anu bostana (Gryllotalpa gryllotalpa L.)
maxra saqarTveloSi yvelgan aris gavrcelebuli. is polifagi 

mavnebelia, Zlier azianebs vazs rogorc sanergeebSi, ise axalgaSe-
nebul venaxebSi. anadgurebs kvirtebs (niadagSi), fesvTa sistemas, 
fesvis yels, Semdeg norC ylortebs. zrdasruli maxras sigrZe 35-37 
mm-ia. zeda mxridan mura ferisaa, qveda mxridan ki mura yviTelia. 
zeda frTebi moklea, yavisferi, qveda ki kargad ganviTarebuli. kver-
cxi ovaluria, sigrZiT 3-3,5 mm. maxra zamTrobs matlisa da imagos 
fazaSi niadagSi sxvadasxva siRrmeze. mezamTreobidan gamodis 12℃ 
temperaturis zeviT, sakvebis miRebis Semdeg iwyeba SeuRleba. kver-
cxisdeba mimdinareobs maisis bolos da ivnisis I dekadaSi. kvercxis 
debis win is ikeTebs budes niadagSi sxvadasxva siRrmeze. datovebuli 
xvrelidan gamodian gamoCekili matlebi. misi sqesobrivi produqcia 
meryeobs 14-400 cals Soris, gamoCekas sWirdeba 7-28 dRe. gamoCekili 
matlebi pirvelad naWuWiT ikvebebian, xolo Semdeg ki mcenariT. dRis 
saaTebs maxra niadagSi atarebs, RamiT niadagis zedapirze gamodis. 
is ver itans gvalvas. maxras ricxovnobis regulirebaSi did rols 
asruleben xerxemliani cxovelebi: kverna, melia, tura, Rori da sxv. 
ufro meti raodenobiT anadgureben frinvelebi: ruxi yvavi, Wily-
vavi, Cxikvi, yaryati, yanCa, Tevziylapia, RaWi, bukioti, didyura, bu, 
yapyapi, kvirioni, Savi Zera, kakaCi, marjani, zRvis kaWkaWi, guguli, 
qaTami, indauri, cicari da sxv.

brZolis RonisZiebebi: maxras winaaRmdeg brZola umTavresad 
meqanikuri da qimiuri meTodebiT tardeba. meqanikuri meTodi iTva-
liswinebs kvercxis debis damTavrebis Semdeg gaToxnas da budeebis 
daSlas. qimiuri saSualebebidan gamoiyeneba granulirebuli konta-
qturi preparatebi an preparat „marSalis“ niadagSi Setana.



76

venaxi da garemo

kavkasiis didi wmindadxvevia (Phassus schamyl Chr.)
es mavnebeli dasavleT kavkasiis endemur saxeobad iTvleba. igi ga-

vrcelebulia afxazeTSi, aWaraSi, samegreloSi, imereTsa da leCxumSi. 
kerobrivad azianebs colikaurs, ojaleSs, cicqas, aladasturs da sxv.

wmindadxvevias pepelas sigane gaSlili frTebiT 9,5 sm-s aRwevs, 
sxeulis sigrZe ki – 3,5 sm-s. mdedri pepela muraa, mamrs ki iisferi 
gadahkravs. ukana frTebi yavisferia, vardisferi wveriTa da ukana 
mxriT. pepelas ulvaSebi Zlier moklea. damjdari pepela gamxmar, 
daxveul foTols waagavs. axaldadebuli kvercxi yviTelia, romelic 
24 saaTis ganmavlobaSi (sur. 5) brWyviala Savi feris xdeba da yayaCos 
Tesls hgavs. axalgamoCekili matlebi movercxlisfro-nacrisferia, 
xolo fari da farika – yavisferi. sxeulis gaswvriv kargad emCneva 
ufro muqi feris zoli. zrdasruli matlebi moTeTro-moyviTaloa, 
Tavi yavisferia; crufexebze aqvs kargad gamoxatuli kauWebi. wmin-
dadxvevias matlis sigrZe 6-7 sm-ia, Wupri mura-yviTelia sigrZiT 4-5 
sm. mavneblis matlebi jer garedan RrRnian vazis miwisqveSa Reros 
uswormasworod an rgoliseburad, xolo Semdeg mcenaris Reros gulSi 
iWrebian da akeTeben xvrelebs, romlis sigrZec zog SemTxvevaSi 17-24 
sm-s aRwevs. matlebi peplis gamosafrenad xvrelebs aganiereben, ris 
gamoc vazis Rero swored am adgilas advilad tydeba.

wmindadxvevia ZiriTadad axalnaSen venaxebs azianebs, iSviaTad 
– xnier vazsac. mavneblis mier dazianebuli vazis foTlebi meore 
wlis vegetaciis periodSi iwyebs gayviTlebas (maisi-ivnisi), xolo 
zafxulSi (ivlisi-agvisto) – xmobas.

garda vazisa, wmindadxvevias matlebi Txilis, mayvlis da sxva 
buCqovani mcenareebis fesvebiT ikvebebian. 

kavkasiur wmindadxvevias erTwliani generacia aqvs. oqtombris 
meore naxevarSi me-2-3 xnovanebis matlebi kvebas wyveten, vazisa da 
sxva buCqovani mcenareebis miwisqveSa Reros gulSi gakeTebul xvre-
lebs amofisaven da izamTreben. gazafxulze (marti-aprili) isini 
isev agrZeleben kvebas, rac ivlisis bolomde grZeldeba. agvistos 
dasawyisSi matlebi iqve iWupreben, sadac ikvebebian, iSviaT SemTxve-
vaSi ki – niadagSi, 5 sm siRrmeze. Wupris faza klimaturi pirobebis 
gaTvaliswinebiT 14-17 dRe grZeldeba. pepela frenas iwyebs agvistos 
meore dekadaSi arxebisa da Releebis gaswvriv. am dros misi danaxva 
mzis Casvlis Semdeg, srul dabnelebamdea SesaZlebeli. peplebi zantad 
frenen da kvercxebs deben ZiriTadad vazis StambTan axlos niadagSi 
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an uSualod mcenaris Stambze. wmindadxvevias pepela saSualod 700-750 
cal kvercxs debs. kvercxebidan 10-14 dRis Semdeg iCekebian matlebi, 
romlebic niadagSi Cadian da vazis miwisqveSa organoebiT kvebas iwyeben. 

mavneblis matlebi gansakuTrebiT Zlier azianeben Tixnar niadagSi 
gaSenebul venaxebs. niadagis tenianobas gansakuTrebuli mniSvnelo-
ba aqvs mavneblis ganviTarebisaTvis. mSral niadagebSi igi iRupeba. 
aqedan gamomdinare, wmindadxvevias arealic SezRudulia.

brZolis RonisZiebebi: vazis gaSenebisas nakveTis garSemo arsebuli 
buCqovani mcenareebis guldasmiT Semowmeba, xolo maTze mavneblis 
aRmoCenisas ki amoZirkva da ganadgureba. mavneblis axalgazrda 
matlebis gavrcelebis kerebSi gazafxulze (aprili-maisi) efeqturia 
niadagis gafxvierebis win (kultivacia) niadagSi 12-15 sm-is siRrmeze 
10%-iani granulirebuli „bazudinis“ an 12%-iani granulirebuli 
„nurel-des“ Setana, xarjvis normiT 15-20 kg. ha-ze.

III.2.1.2. miwiszeda organoebis mavneblebi
livornuli sfinqsi (Celerio livornica F.)
livornuli sfinqsi saqarTveloSi TiTqmis yvelgan aris gavrce-

lebuli. masobrivi gamravlebis wlebSi misi mizeziT vazi zogjer 
sruliad ufoTlod rCeba da yurZeni veRar mwifdeba. sfinqsi, Ziri-
Tadad, foTlebs, ylortebsa da kokrebs azianebs. matlebi zogjer 
yunwian-rbilobianad mTlianad Wamen foTols.

pepela gaSlili frTebiT 65-90 mm-ia. misi zeda frTebi yavisfe-
ria, farTo TeTri zoliT. qveda frTebi vardisferia (sur. 6), Savi 
fuZiT. muclis yoveli segmenti gamoyofilia TeTri zoliT. ulvaSis 
bolo TeTria. 

kvercxi momrgvalo-ovaluria, sigrZiT 1-2 mm. is pirvelad mwvane 
ferisaa, Semdeg ki TeTrdeba.

axalgamoCekili matli 3-4 mm-ia, TeTri Savi TaviT, fexebiTa da 
rqiT, romelic muclis boloSi, zurgis mxarezea moTavsebuli. kvebis 
Semdeg matli mwvane fers iRebs da aRwevs sigrZiT 7-8 sm-s (sur. 7).

Wupri sigrZiT 35-40 mm-ia. pirvelad moyviTalo-salaTis feri, 
Semdeg ki yavisferi xdeba. mas boloSi aqvs wveti.

livornuli sfinqsi zamTrobs Wupris saxiT niadagSi. Wupridan 
peplebis gamofrena xdeba mais-ivnisis pirvel ricxvebSi. kvercxis-
deba iwyeba 2-3 dRis Semdeg foTlis qveda mxares, foTlis yunwze 
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an niadagze. produqcia 225 cal kvercxs aRwevs. 16℃-ze matlebi 10 
dReSi iCekebian, xolo 28℃-ze 3 dReSi. matlebi kans icvlian 5-jer. 
mis ricxovnobaze, garda mravali saxis parazitisa, gamanadgureblad 
moqmedebs virusuli daavadeba poliedrozi. sfinqsi weliwadSi 3 
Taobas iZleva.

brZolis RonisZiebebi: livornuli sfinqsis I da II xnovanebis 
matlebis winaaRmdeg brZola tardeba qimiuri meTodiT, SeiZleba 
gamoyenebul iqnes 0,2%-iani bi-58 axali, an 0,02%-iani fastaki, an 0,04%-
iani karate zeoni, an 0,15%-iani aqtelikis samuSao nazavi. pirveli 
wamloba unda Catardes maisis Sua ricxvebSi, xolo meore wamloba, 
saWiroebis SemTxvevaSi, agvistos dasawyisSi. 

bukna anu kvirtis Wia (Theresimima ampelophaga Bayle)
bukna masobrivad aris gavrcelebuli dasavleT saqarTveloSi, 

naklebad – aRmosavleTSi. Tumca bolo wlebSi aRniSnul regionSic 
sakmao raodenobiT gavrcelda. is rogorc evropul, ise amerikul 
vazs azianebs – ikvebeba maTi kvirtebiTa da foTlebiT. kerZod, kvirts 
garedan azianebs, Semdeg ki Sig Sedis. aseT kvirts garedan wiTeli 
xvreli emCneva. mTliani gamoRrRnis Semdeg gadadis sxva kvirtebze 
da iwyebs xelaxal dazianebas. misi masobrivi gamravlebisas venaxSi 
50%-mde kvirti ziandeba (sur. 8). 

buknas pepela gaSlili frTebiT 22-25 mm-ia. misi sxeuli zeda 
mxares brWyviala lurji ferisaa, frTebi muqi yavisferi, brinjaos 
elferiT. gaaCnia savarcxlisebri ulvaSebi. 

kvercxi sigrZiT 0,7 mm da siganiT 0,5 mm-ia, moyviTalo, garedan 
badisebri struqturiT.

matli Tavdapirvelad Ria ferisaa (moyviTalo), Savi zurgiT da 
TaviT. Semdeg is momwvano fers iRebs, zurgze 3 da gverdebze 2 wi-
Teli xaziT. zurgi wiTelia, sxeuli dafarulia Ria feris bewvebiT. 
zrdasruli matli 14-15 mm-ia. Wupri yviTelia Savi wertilebiT da 
zolebiT (sur. 9).

zamTrobs II-IV xnovanebis matlis fazaSi, rogorc vazis miwiszeda 
cocxal vegetatiur organoebze (vazis Stambze, rqaSi), ise – sayr-
denebis qerqis damskdar da dampal adgilebSi, TeTr, Txel, mkvriv 
parkebSi, saidanac gamoizamTreben mart-aprilSi, kvirtebis masobri-
vad gaRviZebisas 3-4 dRiT adre. maT gamosvlas (saqaris pirobebSi) 
12-14 dRe sWirdeba. nazamTri matlebi kvirtebiT ikvebebian, xolo 
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Semdeg – foTlebiT. isini 6-jer icvlian kans da Wuprdebian vazis 
Stambze, foTlebze, asaxvev masalaze, niadagis damskdar adgilebSi da 
sxv. dasavleT saqarTveloSi peplis faza maisSi iwyeba da ivnisamde 
grZeldeba (15-20 dRe).

peplebi aqtiuri arian dilis da saRamos saaTebSi. kvercxebs aTav-
seben, ZiriTadad, foTlis qveda mxares ivnisis ukanaskneli dekadidan, 
ivlisis meore dekadaSi ki – masobrivad. sqesobrivi produqcia 100-
300 kvercxia. axalgamoCekili matlebi erTi dRe iqve rCebian, Semdeg 
ki foTlebze gadadian da cal-calke cxovrebas iwyeben. 

brZolis RonisZiebebi: buknas winaaRmdeg brZola tardeba qimiuri 
meTodiT, gamoiyeneba romelime fosfororganuli (bi-58 axali, an 
aqteliki) an piretroiduli preparatebiT (fastaki, karate) wamloba. 
Sesxureba warmoebs yvela mxridan, raTa samuSao nazaviT mTlianad 
daifaros kvirtebi da foTlebi. unda vecadoT, foTlis qveda mxare 
kargad dasveldes, radgan buknas matlebi umetes SemTxvevaSi am mxa-
res sxedan. pirveli wamloba tardeba kvirtebis dabervis dasawyisSi, 
martis bolos an aprilis Sua ricxvebSi, meore wamloba – kvirtebis 
gaSlis damTavrebisTanave, mesame – ivlisSi, rodesac buknas axali 
Taobis matlebi gamoiCekeba.

yurZnis Wia (Lobesia botrana Den. et Schiff)
am Wias didi ziani moaqvs kaxeTis mevenaxeobis raionebSi, iSvia-

Tad – imereTSic. pirveli generaciis matli yvaviledebs azianebs, 
maT wvrili ablabudis qselSi axvevs. dayvavilebis Semdeg matli 
axalgamonaskvul nayofsac axvevs ablabudis qselSi da ikvebeba.

peplis zeda mxare mura nacrisferia, qveda mxare da gverdebi ki 
– Ria nacrisferi. wina frTebze monacrisfro, moyviTalo, molurjo 
laqebi etyoba. frTebgaSlili pepela sigrZiT 4-5 mm-ia, siganiT – 
10-13 mm (sur. 10). 

kvercxi Tavdapirvelad moTeTroa, Semdeg – moTeTro-moyviTa-
lo, bolos moyviTalo-momwvano fers iRebs. Tavi da kisris fari 
Tavdapirvelad Savi aqvs, Semdeg – monacrisfro. mTel sxeulze aqvs 
nacrisferi meWeWebi, yovel meWeWze ki – TiTo bewvi. zrdasruli 
matlis sigrZe 10 mm-ia. Wupri mura yviTelia, momwvano elferiT 
boloSi, TiToeul gverdze sami kauWisebri jagari aqvs. mas mTeli 
sxeuli dafaruli aqvs mokle jagrebiT. is moTavsebulia TeTr 
parkSi. 
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ivlisis dasawyisSi pirveli generaciis matli viTardeba, romelic 
mwvane marcvliT ikvebeba. is erTi marcvlidan meoreze gadadis, 
zogjer mTel mtevans azianebs. Zlier dazianebuli marcvali cviva, 
nawilobriv dazianebuli marcvali simwifes ki aRwevs, masze sokovani 
organizmebi saxldebian da alpoben, raSic gamoixateba Wiis meoradi 
mavneblobac. unda aRiniSnos, rom mavneblis Zlieri gavrcelebis 
SemTxvevaSi mosavlis 50-60% iRupeba. 

yurZnis Wia zamTrobs Wupris saxiT vazis Stambze, damskdari 
qerqis qveS, iSviaTad – sayrdenebze, saidanac gazafxulze peplebi 
gamofrindebian. isini saRamos saaTebSi da dilis riJraJze frenen, 
dRisiT ki – foTlebSi imalebian. 

Wupridan gamofrenili peplebi sqesobrivad moumwifebelia. ram-
denime dRis kvebis Semdeg SeuRldebian da 1-2 dRis Semdeg deben 
kvercxebs (30-90 c) kokrebze, foTlis yunwze an ylortebze, saidanac 
8-10 dRis Semdeg matlebi iCekebian, romlebic moZraoben, gadadian 
sxvadasxva kokorze da ganviTarebuli arian yvavilobis damTavre-
bisTanave. zogi ki agrZelebs kvebas axalgamosul nayofebze. matlis 
srul ganviTarebas daaxloebiT 38 dRe sWirdeba. amis Semdeg igi 
4-jer icvlis kans da Wuprdeba foTlebs Sua an mtevnebSi. Wupris 
fazas 12-15 dRe sWirdeba. aqedan gamosuli peplebi kvercxebs deben 
marcvlebze, saidanac gamodian meore Taobis matlebi, Sedian da iw-
yeben marcvlebis dazianebas (sur. 11). meore Taobis matlebi zrdis 
dasrulebis Semdeg ikeTeben budes da Cveulebrivad Wuprdebian da-
zianebul da damWknar marcvlebSi. peplebi gamofrindebian agvistos 
meore naxevarSi. am peplebis kvercxisdebas vxvdebiT ukve simwifis 
periodSi, agvistos meore naxevarsa da seqtembris dasawyisSi. aqve 
yuradsaRebia maT mier miyenebuli arapirdapiri ziani, radgan meqa-
nikurad dazianebuli marcvlebi lpobas iwyebs.

yurZnis Wiis ricxovnobas mniSvnelovnad amcirebs sxvadasxva pa-
raziti. marto kaxeTis venaxebSi aRricxulia 16 saxeobis mweri, ro-
melTa meSveobiT xelsayrel pirobebSi 25-54%-iT mcirdeba matlebis 
ricxovnoba. maTgan mniSvnelovania iqnevminidebi da xalcididebi.

brZolis RonisZiebebi: vazis droulad gafurCqvna, radgan am 
pirobebSi mavneblis kvercxebis didi nawili mzis pirdapiri sxi-
vebsgan iRupeba. qimiuri preparatebidan gamoiyeneba 0,03-0,04%-iani 
piretroiduli preparatebi (fastaki, karate, karate zeoni). biolo-
giuri preparatebidan karg Sedegs iZleva 1%-iani bitoqsibacilini 



I I I  T a v i 
vazis ZiriTadi mavne organizmebi da maT winaaRmdeg brZolis RonisZiebebi

81

an lepidocidi. pirvel or Taobaze wamloba tardeba qimiuri, mesame 
Taobaze ki – biologiuri preparatebiT. pirveli wamloba tardeba 
maSin, rodesac mtevnebi kokrebSia, meore – yvavilobis damTavre-
bisTanave, mesame ki – simwifis win, marcvlebis SeTvalebisas. karg 
Sedegs iZleva feromoniani mWerebis gamoyenebac.

vazis fqvilisebri crufariana (Planococus citri Risso.)
vazis fqviliseburi crufariana gavrcelebulia aRmosavleT (Te-

lavi, gurjaani, siRnaRi, yvareli da sxv) saqarTveloSi, dasavleT 
saqarTveloSi ki – zestafonis, baRdaTis, vanis raionebSi. is azia-
nebs miwiszeda yvela organos, gansakuTrebiT foTlebs, romlebsac 
wuwnis. dazianebuli foToli yviTldeba, mtevnebi Wkneba da cviva. 
igi gamoirCeva arapirdapiri dazianebiTac, radgan mis tkbil gamo-
nayofsa da eqskrementebze saxldebian sokoebi kapnodiumis gvaridan 
da faraven Savi muriT, rac uaryofiTad moqmedebs yurZnis, Semdeg 
ki Rvinis xarisxze. dazianebuli vazi TandaTan knindeba da xmeba. 
mavnebeli mosavals 70-75%-iT amcirebs. gansakuTrebiT saSiSia ivnisis 
bolos da ivlisis pirvel da meore dekadaSi. 

zrdasruli crufarianas sigrZe saSualod 4 mm-ia, sigane – 2,5-
0,8 mm. mas ovaluri forma aqvs. misi vardisferi an momwvano sxeuli 
dafarulia TeTri, fqvilisebri fifqiT, saidanac warmodgeba misi 
saxelwodebac (sur. 12,13).

mdedri da mamri crufarianebi erTmaneTisagan gansxvavdebian. mamri 
mogrZo da frTiania, xolo mdedri – ufrTo, ovaluri, yviTeli an 
vardisferi, cvilisebri fifqiT, sxeulze qacvebis raodenoba 43-ia.

kvercxi pataraa, yviTeli, cvilisebri fifqiTaa dafaruli.
vazis fqvilisebri crufariana zamTrobs sxvadasxva asakSi Stambze, 

sarze, amskdari qerqis qveS, fuRuroebSi, gazafxulze iwyebs kvebas. 
izrdeba, icvlis kans ramdenimejer da zrdasrul fazaSi gadadis. 
is kvercxebs aTavsebs Tavis mier gamoyofil cvilisebr ZafebSi, 
Stambze, amskdari qerqis qveS, Semdgom TaobebSi ki – foTlebsa 
da maT yunwze, aseve ylortis fuZeSi, xolo ukanaskneli Taobis 
umravlesoba – mtevnebze. maT ricxovnobaze uaryofiTad moqmedebs 
zamTris yinvebi, xolo ufro metad – zafxulis pirobebSi paraziti 
da mtacebeli mwerebi, romlebic maT anadgureben, zogjer 80%-iT. 
mavneblis gavrcelebas xels uwyobs qarebi, sanerge masalisa da 
yurZnis transportireba. 
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brZolis RonisZiebebi: 1. ivlisis 15-idan Tvis bolomde bi-58 axa-
li 0,2%-iani, aqtelikis 0,2%-iani, an 0,03-0,04%-iani piretroiduli 
preparatebis (karate zeoni an fastaki) mtevnebze da foTlebze or-
jer Sesxureba. Sesxurebisas mavnebeli guldasmiT unda dasveldes, 
winaaRmdeg SemTxvevaSi pesticidi masze ar imoqmedebs. foTlebze 
crufarianebis dasaxlebidan gamomdinare, Sesxureba qveda mxridan 
unda moxdes. 2. karg Sedegs iZleva mtacebeli xoWo kriptolemusi, 
romelsac sawarmoo biolaboratoriebi sakmao raodenobiT amravleben. 
xoWoebi unda gavuSvaT agvistos dasawyisSi – heqtarze 10 aTasi cali.

vazis baliSa crufariana (Neopulvinaria innumerabilis Rathvon.)
es crufariana gavrcelebulia rogorc aRmosavleT, ise dasavleT 

saqarTvelos mevenaxeobis raionebSi. igi wuwniT azianebs mcenaris 

miwiszeda organoebs, saxldeba ra vazis foTlis orive mxares, mtevnis 

yunwze da klertze, aseve mwvane ylortebze, pwkalze. mavneobiT Za-

lian waagavs vazis fqvilisebr crufarianas, magram maT Soris erTi 

arsebiTi gansxvavebaa: is erTwliani generaciiT xasiaTdeba. 
zrdasruli sqesobrivad momwifebuli mdedri 5-11 mm-ia, mogr-

Zo-ovaluri formis, mowiTalo yavisferi. kvercxebis debis dawyebamde 

is Ria ferisaa, muqi amoburculi grZivi zoliT zurgis mxareze, 
Sua nawilSi. kvercxis debisas misi sxeuli yavisferi an moyviTaloa, 
Tan – Sebusuli. kvercxi TeTria, ovaluri formis. moTavsebulia 

cvilisebr CanTaSi. misi sigrZe 0,19-0,3 mm-ia (sur. 14).
zamTrobs sxvadasxva asakis matlis fazaSi, rqebsa da Stambze. 

mezamTreobidan aprilSi gamodis da iwyebs kvebas. maisis pirvel de-

kadaSi CanTebSi kvercxisdebas iwyeben (2000-3000). 14-10 dRis Semdeg 

iCekebian matlebi, romlebic vazis sxvadasxva organoze Tavsdebian 

da iwyeben kvebas (sur. 15); kans icvlian ramdenjerme, oqtomber-noem-

berSi gadadian mezamTreobaSi. 
brZolis RonisZiebebi: bi-58 axali 0,2%-iani, aqtelikis 0,2%-iani, 

an maTi Semcvlelebis, an 0,03-0,04%-iani romelime piretroiduli 

preparatebis Sesxureba crufarianebis kvercxebidan matlebis maso-

brivad gamoCekis periodSi, orjer, 7-10 dRis intervaliT. efeqturia 

kvercxisdebis dros mavneblis meqanikuri gasresac.
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akaciis crufariana (Parthenolecanium corni Bouche.)
akaciis crufariana saqarTveloSi farTodaa gavrcelebuli da 

did zians ayenebs akaciis axlos mdebare venaxebs. garda mosavlis 
pirdapiri danakargisa, dazianeba uaryofiTad moqmedebs yurZnis 
xarisxze. mavnebeli polifagia da mraval mcenareze gvxvdeba. is 
azianebs norC ylortebs, Stambs, foTlebsa da mtevnis klertebs; 
Tan gamoyofs tkbil wvens, razec saxldebian sokoebi kapnodiumis 
gvaridan. es soko swrafad mravldeba da sqeli muris saxiT efineba 
vazis sxvadasxva organos. am dros sustdeba foTlis funqcia, ris 
Sedegadac, mavneblis masobrivi dasaxlebis SemTxvevaSi, ylortebi, 
foTlebi da klerti Wkneba da xmeba, aseve iRupeba mtevanic.

crufarianas pirveli asakis matli elifsis formisaa; brtyeli, 
dasegmentebuli, kargad ganviTarebuli ulvaSebiT da fexebiT. mamri 
mdedrTan SedarebiT bevrad pataraa, wina frTebi didi aqvs, ganieri, 
boloSi momrgvalebuli, sxeulze grZeli, ukana frTebis gareSe. 
mdedrs frTebi ara aqvs. zrdasrulis sigrZe 3,5-6,4 mm, xolo sigane 
2-4 mm-ia, yviTeli feris. misi kvercxi TeTri da ovaluria, sigrZiT 
– 0,26-0,3 mm.

crufariana vazis Stambze zamTrobs, amskdari kanis qveS da rqe-
bze meore asakis matlis fazaSi (sur. 16). mezamTreobidan gamosuli 
crufarianebi kargad viTardebian ylortebsa da foTlebze. aRweven 
zrdasrul asaks, mwifdebian sqesobrivad da iZlevian nayofier STa-
momavlobas. oqtomber-noemberSi saxldebian Stambsa da rqebze (sur. 
17), sadac izamTreben. isini mezamTreobidan martis III an aprilis I 
dekadaSi gamodian. mdedri ganviTarebis damTavrebis Semdeg 2000-mde 
kvercxs debs da kvdeba. kvercxis debis periodi wlebis (klimaturi 
pirobebis) mixedviT sxvadasxvaa: 12, 15 an zogjer 20 dRec ki. meore 
Taobis matlebis gamoCeka sxvadasxva dros xdeba, ZiriTadad, agvis-
tos pirvel naxevarSi. axalgamoCekili matlebi moxetiale cxovrebas 
iwyeben vazis sxvadasxva organoze. kvercxebs zrdasrul fazaSi deben 
– sxeulis qveS aTavseben. maTi embrionaluri ganviTareba damokide-
bulia garemo pirobebze. 10℃-ze nakleb temperaturaze matlebi ar 
iCekebian. optimaluria 27-29℃. am SemTxvevaSi 9-10 dReSi iCekebian. 
matlebi erTxel icvlian kans da izamTreben.

brZolis RonisZiebebi: igivea, rac sxva crufarianebze.
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qliavis anu vazis ablabudiani tkipa (Eotetranychus pruni Oud.)
ablabudian da oTxfexa tkipebSi qliavis tkipa yvelaze mniSvne-

lovani mavnebelia. is saqarTvelos mevenaxeobis yvela raionSi ga-
vrcelebulia. mas calkeul wlebSi didi ziani moaqvs.

mavnebeli wuwniT azianebs, ZiriTadad, foTlebs, magram dazia-
nebas axalgaSlili kvirtebidan iwyebs, Semdeg gadadis ylortebsa 
da foTlebze. uqlorofilo laqebi kargadaa SesamCnevi ZarRvebis 
gaswvriv nawuwn adgilebSi. dazianebuli ylortebi Savdeba da Semdeg 
xmeba (sur. 18). dazianebuli foTlebi deformirdeba, xmeba da cviva. 
ferment katalazas aqtivobis Semcirebis gamo, klebulobs Saqris 
dagrovebis unari yurZenSi, xolo mosavali mcirdeba 20%-iT. 

ablabudiani tkipa sxvadasxva jiSis vazs sxvadasxvagvarad azia-
nebs. magaliTad: Zlier ziandeba rqawiTeli, mwvane, kaberne, Sasla, 
muskatis jiSebi, cicqa, saferavi, xolo umniSvnelod – budeSuri 
Savi, xarisTvala Savi, dondRlabi, Cinuri da sxva.

tkipa Zalian pataraa. mamri 0,25-0,35 mm-s, xolo mdedri – 0,4-0,5 
mm-s ar aRemateba. pirveli kanis cvlamde mas 3 wyvili fexi aqvs, Sem-
deg ki emateba 1 wyvili. rogorc zurgze, ise gverdebze aqvs patara 
Savi wertilebi, xolo sxeulze da fexebze – sakmaod xSiri jagrebi. 
piris organo mwuwnia, ferad moyviTalo momwvano. kvercxi mrgvalia, 
diametriT – 118,8 mikroni, wylisferi, Semdeg muqdeba. 

ablabudiani tkipa (sur. 19) vazis sxvadasxva nawilze (Stambze, rqe-
bze, kvirtebSi, agreTve sayrdenebsa da Sesayel masalaze) zamTrobs. 
misi mezamTreobidan gamosvla vazis kvirtebis gaSlis fazas emTxveva. 
isini axalgamosul foTlebze gadadian da maSinve iwyeben kvebas da 
kvercxisdebas. tkipebi jer norC foTlebze zeda mxridan sxedan, 
xolo foTlebis zrdasTan erTad isini mis qveda mxares, ZiriTadad, 
ZarRvebis gaswvriv saxldebian. misi erTi Taobis ganviTarebas, haeris 
temperaturis mixedviT, 9-29 dRe sWirdeba. magaliTad, 9-10℃-ze em-
brionis ganviTarebas sWirdeba 19, 10℃-ze – 6, 25℃-ze – 4 da 30℃-ze 
– 4-6 dRe. amrigad, misi ganviTarebisaTvis optimaluri temperatura 
25℃-ia. meti an naklebi temperaturis pirobebSi ganviTarebis tempi 
klebulobs, Semdeg sruliad wydeba da mavnebeli iRupeba.

xelsayrel pirobebSi kvercxebis saerTo raodenoba 108, xolo 
yoveldRiuri raodenoba 14 cals aRwevs.

optimalur pirobebSi (25℃) vegetaciis manZilze 9 Taobamde 
iZleva. mis ricxovnobas mniSvnelovnad amcireben mtacebeli tkipebi.
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brZolis RonisZiebebi: ablabudiani tkipas winaaRmdeg karg Sedegs 
iZleva 0,2%-iani bi-58 axali, an specifikuri akaricidebis gamoyeneba, 
rogorebicaa 0,2%-iani neoroni an 0,04%-iani masai. gansakuTrebiT 
aRsaniSnavia axali akaricidi masai, romelic tkipas yvela stadiaze 
(kvercxi, matli, nimfa, imago) moqmedebs, rac mis gamoyenebas upi-
ratesobas aZlevs yvela sxva preparatTan SedarebiT. is foTlebze 
qveda mxridan unda Sesxurdes kargad. pirveli Sesxureba ylorte-
bze 3-4 foTlis gamotanisas tardeba, meore – wamlobidan 10 dRis 
Semdeg. saWiroebis SemTxvevaSi, tardeba kidev erTi wamloba. tkipas 
winaaRmdeg SesaZlebelia gamoyenebul iqnas kartofilis, Taviani 
xaxvis an babuawveras nayenebic. brZola tardeba im SemTxvevaSi, Tu 
mavneblis raodenoba erT foTolze 3-ze metia.

vazis qeCiani (megale) tkipa (Eriophyes vitis Pagst.)
es tkipa saqarTvelos mevenaxeobis yvela raionSia gavrcelebuli. 

is Zalian mcire zomisaa. mdedris sigrZe 0,16 mm-ia, sigane – 0,032 mm, 
xolo mamris – 0,14-0,33 mm.

tkipa ZiriTadad vazis kvirtebSi, qerclis qveS zamTrobs. me-
zamTreobidan gamosvla kvirtis gaSlis fazas emTxveva. am dros is 
Tavsdeba norC foTlebze da iwyebs maT dazianebas. kvebis Sedegad 
foTlis zeda mxridan Cndeba amonaburcebi, xolo qveda mxares – 
SeRunul adgilebSi qeCis msgavsi erTmaneTSi gadaxlarTuli bewvebi. 
masobrivi gamravlebis periodSi isini azianeben kvirtebsac, Sedegad 
kvirti iRupeba, ylortebi ki sustad viTardeba. gvalvis SemTxvevaSi, 
Zlier dazianebuli foTlebi xmeba da cviva. zafxulis dasawyisSi 
qeCis msgavsi laqebi pirvelad Ria yviTeli, moTeTro ferisaa, xolo 
Semdeg – mura fers iRebs. tkipebi foTlis qveda mxares, galebSi 
cxovroben, viTardebian da weliwadSi 6-7 Taobas iZlevian (sur. 20). 

brZolis RonisZiebebi: tkipas winaaRmdeg karg Sedegs iZleva 0,2%-
iani bi-58 axali, an 0,2%-iani neoroni da gansakuTrebiT 0,04%-iani 
masai. pirveli wamloba tardeba kvirtebis dabervisas, ganmeorebiTi 
– dayvavilebisTanave.
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III.2.2. vazis daavadebebi

III.2.2.1. sokovani daavadebebi
Wraqi (Plasmopara viticola Berl. et de Toni)
Wraqi farTod gavrcelebuli daavadebaa. misgan gamowveuli za-

rali uaRresad didia. daavadebam Tavisi ganviTarebisTvis metad 
xelsayreli pirobebi hpova Cvens qveyanaSi, gansakuTrebiT, dasavleT 
saqarTveloSi.

Wraqisagan vazis yvela organo avaddeba, gansakuTrebiT, foToli, 
yvaviledi da axalgamonaskuli nayofi.

Wraqis pirveli niSnebi ufro xSirad foTolze SeimCneva. foT-
lebis zeda mxareze Cndeba moyviTalo-momwvano sxvadasxva zomis 
kriala laqebi. xelsayrel pirobebSi laqa qveda mxridan TeTri fi-
fqiT ifareba. foTlis daavadebuli nawili TandaTan fers icvlis, 
yavisfrdeba da bolos xmeba. roca laqa foTlis or mesamedze mets 
dafaravs, aseTi foToli muqdeba, iWmuWneba da naadrevad cviva. 

yvaviledebisa da yvavilebis daavadebis SemTxvevaSi isini TeTri 
fifqiT ifareba. yvavilebi xmeba da Zirs cviva. nayofis daavadebis 
dros marcvlis yunwze laqa Cndeba, romelic Semdeg mTel marcvals 
edeba, Sedegad marcvlebi Wkneba da xmeba (sur. 21).

simwifeSi Sesuli nayofi iSviaTad avaddeba. Tu daavadda, nayo-
fze Cazneqili molurjo laqa Cndeba. fifqi ki ar viTardeba. Zlier 
daavadebuli marcvali rbildeba, yavisfrdeba da advilad cviva.

nayofis daavadebis procesi fazis mixedviT sxvadasxvagvaria: 
axalgamonaskvul daavadebul nayofze TeTri fifqi Cndeba. nayofi 
xmeba da miwaze cviva. Zalian xSirad WraqiT daavadebul nayofs ver 
arCeven nacriT daavadebulisagan. maTi gansxvaveba Semdegnairad 
SeiZleba: nacriT daavadebuli marcvlis zedapirze ganviTarebulia 
ruxi moTeTro Zafebisagan Semdgari Txeli ablabudisebri nafeni, 
zed dayrilia imave feris mtvrisebri masa, romelic warmoiSoba 
nacris sporebisagan – konidiebisagan.

WraqiT daavadebis SemTxvevaSi, xelsayrel pirobebSi marcvlis 
zedapirze jguf-jgufad amodis fifqi, romelic nacris fifqze 
SedarebiT TeTria. mSral amindSi daavadebuli marcvali muqi ya-
visferia da TiTqmis ganuviTarebeli rCeba.

marcvlis zrdasTan erTad nayofis daavadeba klebulobs, radgan 
marcvali cvlilisebri garsiT ifareba, bageebi mcirdeba da spora 
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Znelad iWreba masSi. am SemTxvevaSi, marcvlis daavadeba ufro xSirad 
yurZnis mimagrebis adgilidan iwyeba, romelzec Cazneqili molurjo 
feris laqebi viTardeba da TandaTan mTel marcvalze vrceldeba. 
SedarebiT Zlier daavadebuli marcvali rbildeba, yavisferi xdeba 
da advilad vardeba yunwidan, sustad daavadebuli ki nacrisfrdeba, 
Wkneba da mtevanzeve xmeba.

simwifis periodSi daavadebul nayofze fifqi arasodes viTar-
deba. daavadebuli marcvali zogjer sveli sidamplis saxes iRebs, 
xanac Sreba da Sav sidamples emsgavseba. misTvis damaxasiaTebeli 
Savi xorklebi, cxadia, ar viTardeba.

am avadmyofobiT daavadebuli yurZnidan miRebuli Rvino uxarisxo 
da naklebad mdgradia, nakleb Saqarsa da spirts Seicavs, susti Se-
ferviTa da arasasiamovno gemoTi xasiaTdeba. WraqiT daavadebuli 
rqa ver aswrebs momwifebas da zamTris yinvebisagan advilad iRupeba. 
dasustebul mcenareze kargad ver yalibdeba momavali wlis sanayofe 
kvirtebi. es ki mniSvnelovan gavlenas axdens Semdgom wlebSi vazis 
ganviTarebasa da mis mosavlianobaze.

Wraqis gamomwvevi soko Semodgomaze vazidan Camocvenili foTlis 
qsovilSi oosporebis saxiT izamTrebs. oosporas gasqelebuli garsi 
aqvs. Camocvenili foTlebi lpobisa da maTi qsovili daSlis Sedegad 
ganTavisuflebuli oosporebi niadagSi rCebian. gazafxulze, roca haeris 
temperatura 11-15℃-s miaRwevs da haeris maqsimaluri teni 90-100%-mde 
gaizrdeba, oosporebi mikrokonidiumebs warmoSoben. mikrokonidiumidan 
ki mogvianebiT zoosporebi gamodian. zoosporas uviTardeba ulvaSi, 
romliTac is foTlebSi bageebis gziT iWreba da infeqcias iwvevs. es 
procesi xSirad RamiT xdeba. mcenareSi SeWris Semdeg sokos wamonazardi 
miceliums iZleva. miceliumi ujredSorisebSi viTardeba. Tavidan daa-
vadeba SeumCnevelia, garkveuli xnis Semdeg ki misi niSnebi TvalsaCino 
xdeba. am farul xanas inkubaciuri periodi ewodeba.

Wraqis ganviTarebis dabal temperaturad arsebuli mrudis mixed-
viT miCneulia 12℃. masze dabal temperaturazec xdeba mcenaris 
inokulireba, Tumca iSviaTad. maRal temperaturad ki, ris Sedegadac 
Wraqis ganviTareba Cerdeba, miCneulia 30℃. temperaturis matebasTan 
erTad, inkubaciuri periodis xangrZlivobac matulobs. am periodis 
damTavrebis Semdeg Cndeba daavadebis niSnebi da foTlis qveda mxa-
reze 12℃-ze fifqi viTardeba. fifqis ganviTareba jiS rqawiTelze 
15℃-dan iwyeba. Wraqis gamoCenis optimaluri temperaturaa 22-24℃. 
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sokos ganviTarebisaTvis aucilebelia, rom vazis mwvane nawilebs 
xSirad exebodes wvimis wveTebi. rac ufro naklebia wvimianoba, im-
denad Wraqic naklebad viTardeba. da piriqiT – wvimian raionebSi 
misi ganviTareba maqsimums aRwevs. Wraqis ganviTarebas qarianoba 
aferxebs, radgan qari dasvelebul foTlebs swrafad aSrobs. amitom 
mSral da qarian raionebSi Wraqi SedarebiT iSviaTad vrceldeba. 

Wraqis uaryofiTi gavlena vazze mniSvnelovnad SeiZleba Semcirdes 
venaxSi agroteqnikuri operaciebis droulad da xarisxianad CatarebiT. 

brZolis RonisZiebebi: Wraqis winaaRmdeg pirveli wamloba ume-
tesad yvaviledze kokrebis gancalkevebis periodSi tardeba, meore 
wamloba – yvavilobis win, mesame – dayvavilebisTanave da a.S. pirveli 
da bolo Sesxurebebi umeteswilad Semdegi kontaqturi fungicidebiT 
tardeba: 0,2%-iani polirami, 0,5%-iani delani, 0,3%-iani kauritili 
an sxva romelime spilenZSemcveli preparati.

Tu gansakuTrebiT epifitotiuri welia da Wraqis ganviTarebisa-
Tvis zedmiwevniT xelsayreli pirobebia, SesaZlebelia meore, mesame, 
meoTxe da mexuTe wamlobac ki. am dros mivmarTavT sxvadasxva siste-
muri fungicidis morigeobiT gamoyenebas. esenia: 0,2%-iani akrobati, 
0,25%-iani ridomil goldi, 0,2%-iani kabrio topi. aRsaniSnavia, rom 
kabrio topi vazis TiTqmis yvela iseT ZiriTad daavadebaze moqmedebs, 
rogoricaa Wraqi, nacari, anTraqnozi, wiTura, sidampleebi da sxv. 
man udidesi popularoba moipova evropisa da amerikis mevenaxeobis 
regionebSi, aseve saqarTveloSic, kaxeTSi, rogorc unikalurma 
fungicidma.

vazis nacari (Uncinula necator Burr.)
vazis nacari vazis yvela mwvane organos aavadebs, ufro metad 

yurZnis marcvals. daavadebuli nawili moTeTro feris laqisebri 
fifqiT ifareba, romelic xelis SexebiT advilad scildeba. aqedan 
warmoiSva misi saxelwodebac (sur. 22). 

Tavdapirvelad foTlebze moTeTro feris laqebi Cndeba. isini 
TandaTanobiT erTiandeba da SesaZloa mTeli foToli dafaros. 
aseTi foTlebi aRar viTardeba, yviTldeba da adre cviva. norCi 
ylortebic ifarebian fifqiT, ris Sedegadac isini aneleben zrdas, 
xmebian da veRar mwifdebian. 

nacris gaCena ufro saSiSia Tanayvaviledsa da marcvalze. daavade-
buli Tanayvaviledi muqdeba, iRebs moSavo fers da cviva. marcvali 
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avaddeba ganviTarebis yvela fazaSi – gamonaskvidan SeTvalebamde. 
imis mixedviT, Tu marcvlis ganviTarebis romel fazaSi gaCnda naca-
ri, daavadebis simptomebi gansxvavebulia. marcvalze ganviTarebuli 
nacari kans axevebss, ris gamoc kanis ujredebi aRar izrdeba, wveni 
kans awveba da marcvlebs xeTqavs. marcvlis gaskdoma xSirad imdenad 
Zlieria, rom misi wipwac ki gamoCndeba xolme. gamskdar marcvlebSi 
wvenis daSrobis Sedegad marcvlebi Wkneba da Zirs cviva. 

vazis nacris gamomwvevi miceliumis saxiT rqaze, Stambze da 
kvirtebSi zamTrobs, Camocvenil foTlebze ki – kleisokarpiumebiT. 
mozamTre miceliumis garsi gasqelebulia, ris gamoc kargad itans 
araxelsayrel pirobebs. kvirtebSi mozamTre miceliumi ki SedarebiT 
Txelgarsiania. gazafxulze miceliumi iZleva konidiumebs, romlebic 
warmoadgenen pirveladi daavadebis wyaros.

kleistokarpiumebi Tavdapirvelad Ria yavisferia, SemdegSi mu-
qdeba. maT ganviTarebuli aqvT spiraluri danamatebi. nacris gan-
viTarebis intensiuroba damokidebulia garemo pirobebze. nacari 
maqsimalurad viTardeba 22℃-dan 25℃-mde, nayofianobis mocemas ki 
wyvets mxolod 30℃-ze. sokos miceliumi uZlebs 37℃ siTbos, ufro 
maRal temperaturaze ki iRupeba.

nacris ganviTarebisaTvis temperaturasTan erTad gadamwyveti 
mniSvneloba aqvs haeris SefardebiT tens. gavrcelebuli azri imis 
Sesaxeb, TiTqos Uncinola necator Burr simSralis moyvaruli iyos, araswo-
ria. misi konidiumebis warmoqmna sakmaod aqtiurad xdeba 100% tenis 
pirobebSi, 25% tenis qveviT ki veRar viTardeba. sporebis warmoqmnis 
optimaluri tenia 50-100%.

vazis nacris ganviTarebisas yuradReba unda gavamaxviloT or 
faqtorze: temperaturasa da tenianobaze. Tu aqedan romelime aklia, 
maSin soko-organizmebis ganviTareba ferxdeba.

brZolis RonisZiebebi: nacris winaaRmdeg gamoiyeneba kontaqturi 
da sistemuri fungicidebi. vegetaciis dasawyissa da bolos viyenebT 
iseT kontaqtur fungicidebs, rogoricaa: 0,5%-iani Tiovit jeti 
an kumulusi (gogirdis preparatebi) xolo Sualed wamlobebSi 3-4 
jer gamoiyeneba sistemuri fungicidebi morigeobiT, rogorebicaa: 
0,04%-iani topazi, 0,03%-iani kolisi, 0,02%-iani strobi, 0,06%-iani 
qvadrisi. qvadrisi da strobi strobilurinis jgufis preparatebs 
warmoadgenen, romlebic Wraqzec moqmedeben (gverdiTi moqmedeba).
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yurZnis nacrisferi (keTilTvisebiani) sidample  
(Botrytis cinerea Pers.)
am saxis sidample swrafad vrceldeba Tbil, tenian adgilebSi. is 

gansakuTrebiT xSiria dasavleT saqarTveloSi, aRmosavleT saqar-
TveloSi – ufro metad Sida kaxeTSi alaznis sanapiroze, dablob 
da sarwyav nakveTebSi gvxvdeba.

vazi yurZnis nacrisferi sidampliT TiTqmis yvela stadiaSi 
avaddeba. am sokoTi foTlis daavadebisas masze sxvadasxva moSavo 
laqa Cndeba, romelic xelSemwyob pirobebSi mTel foTols faravs. 
daavadebuli foToli xmeba da miwaze cviva. yvaviledi maRali tenis 
pirobebSi ifareba TeTri, moruxo fifqiT, ris Sedegadac yvavilebi 
muqdeba, xmeba da masobrivad cviva. isrimobis periodSi daavadeba 
iSviaT SemTxvevaSi warmoiSoba. igi metad uaryofiT Sedegs iZleva 
maSin, rodesac marcvali zrdis periodSia. am dros yurZnis mar-
cvali xdeba muqi yavisferi, naoWdeba, xmeba da ase didxans rCeba 
rqaze (sur. 23).

nacrisfer sidamples yvelaze didi zianis motana yurZnis simwifis 
periodSi SeuZlia. marcvalze Cndeba yavisferi laqebi, romlebic 
SemdegSi mTel marcvals edeba da ifareba Ria yavisferi haerovani 
fifqiT. Cveni dakvirvebebiT, Zlieri daavadeba iwyeba maSin, roca 
marcvalze Saqris raodenoba 10% da metia. mSral amindSi daavadebu-
li marcvali CamiCdeba, yurZnis wvenis Saqrianoba izrdeba, icvleba 
mJaveebis, azotovani, mTrimlavi da sxva nivTierebebis Semadgenlo-
bac. ylorti daavadebisas ifareba am sokos damaxasiaTebeli fif-
qiT da SemdegSi TandaTan xmeba. daavadebis ganviTarebis erT-erTi 
xelSemwyobi pirobaa maRali teni. magaliTad, xangrZlivi gvalvebis 
Semdeg, Tu yurZnis simwifeSi Sesvlas daemTxveva wvimiani dReebi, 
wvenTa moZraobis gaZlierebis Sedegad marcvlebi skdeba da damsk-
dar adgilebSi mokle droSi soko masobrivad viTardeba. daavadebas 
aZlierebs araregularuli rwyva. wylis ukmarisobisas marcvlis kani 
sqeldeba, uxeSdeba. moWarbebulad morwyvis drosac swrafad xdeba 
marcvlebis daxeTqva da nacrisferi sidamplis ganviTarebisaTvis 
saukeTeso pirobebi iqmneba. mis ganviTarebas xels uwyobs setyva, 
mavneblebi da sxva avadmyofobebi: yurZnis Wia, nacari, Wraqi da a.S.

nacrisferi sidamplis gamomwvevi soko advilad saxldeba rogorc 
cocxal, ise mkvdar ujredebze. igi iviTarebs konidiur nayofianobas 
– sklerociums da nayofianobas – apoteciums. sklerociumi viTardeba 
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SemodgomiT Camocvenil foTlebsa da marcvlebze, agreTve aWril 
rqaze misi Senaxvis pirobebSi Savi mrgvali patara Rududoebis saxiT. 
soko zamTars am saxiT atarebs. gazafxulze ki, roca temperatura 
miaRwevs 10-12℃-s, sklerociumebidan warmoiqmneba konidiaTmtarebi 
konidiumebiT ise, rogorc zafxulis periodSi da iwyeba xelaxali 
infeqcia. 

mkvlevarTa Soris gabatonebuli iyo sxvadasxva azri imis Sesaxeb, 
Tu yurZeni romel fazaSi avaddeba nacrisferi sidampliT. zogs 
miaCnda, rom vazi am daavadebiT avaddeboda yvela fazaSi, zogni 
Tvlidnen, rom igi avaddeboda isrimobis, teqnikuri simwifis da 
yvavilobis fazaSi.

gamokvleviT dadgenilia, rom nacrisferi sidamplis inokuliumi 
yvavilobis fazaSi iwyeba, Semdeg gadadis latentur mdgomareoba-
Si, rCeba yurZnis marcvlis SigniT da Semdeg Tavs iCens yurZnis 
simwifeSi Sesvlidan, roca misi ganviTarebisa da gamravlebisaTvis 
Sesaferisi pirobebia – substrati yurZnis wvenis saxiT, teni da 
temperatura. zog SemTxvevaSi ki pirveli infeqcia yurZnis simwifis 
dawyebis Semdeg xdeba. 

brZolis RonisZiebebi: pirveli wamloba tardeba yvavilobis win 
0,02%-iani strobiT, an 0,03%-iani topaziT, an 0,2%-iani ronilaniT da 
sxva. meore wamloba – SeTvalebis an simwifis dawyebisas mxolod da 
mxolod 2%-iani bordouli siTxiT. am periodisaTvis aucilebelia 
mtevnis zonaSi foTlebis SeTxeleba.

yurZnis TeTri sidample anu vait roti  
(Coniothyrium diplodiella (Speg.) Sacc.)
TeTri sidample mevenaxeobis TiTqmis yvela zonaSi gvxvdeba, 

ufro metad – Telavis, gurjaanis, siRnaRis, sagarejos, gardabnis, 
zestafonis, baRdaTis, vanis da soxumis raionebSi. am daavadebiT, 
pirvel rigSi, mRrRneli mavneblisagan meqanikurad dazianebuli 
vazis foToli, mtevani da ylorti avaddeba. foTolze Cndeba muqi 
mwvane laqebi, romlebic male xmebian. ylortze ki moTeTro laqebi 
Cndeba. daavadeba ufro setyvis Semdeg iCens Tavs, ris Sedegadac 
dazianebuli adgilidan iwyeba lafnis ujredebis daSla, wvenis 
moZraoba wydeba da iwyeba xmoba muxlTan. gamxmari toti SexebiT an 
qaris dros advilad imtvreva an gamxmari rCeba mcenareze. ylortebis 
daavadeba xSiria vazis sadedeSi, gansakuTrebiT, garTxmuli formiT 
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gaSenebul nakveTebze. ylorts sxvadasxva adgilze naTlad SesamCnevi 
didi TeTri laqebi uCndeba, romlebsac garSemo Semovlebuli aqvs 
mowiTalo arSiebi. rodesac es laqebi erTiandeba, iwyeba ylortis 
zeda nawilis xmoba (sur. 24).

mtevnebis dazianeba ufro xSirad iwyeba simwifeSi Sesvlis perio-
didan. amisaTvis mniSvnelovania, saidan xdeba infeqciis SeWra. Tu 
daavadeba yunwidan daiwyo, maSin mTeli mtevani iRupeba, daavadebuli 
marcvali ki sabolood Sreba da didxans rCeba mtevanze. marcvlis 
zedapirze SeiCneva TeTri meWeWebi – piknidiebi, anu sokos nayofia-
noba. piknidiebSi mWidrodaa ganlagebuli konidiaTmtarebi.

soko zamTars piknidiebiT, kutikulis SigniT ganviTarebuli mi-
celiumis saxiT atarebs. sokos ganviTarebis optimalur temperatu-
rad miCneulia 25-27℃ siTbo da 90-100% tenianoba. TeTri sidamplis 
sporebi niadagSi normaluri tenis pirobebSi didxans inarCuneben 
cxovelmyofelobas. 

brZolis RonisZiebebi: daavadebuli nawilebis Segroveba da dawva. 
namxrevebis watexa muxlze, radgan sokos SeWra Wrilobidan xdeba. 
fungicidebidan gamoiyeneba yvela is preparati, romlebic nacrisfer 
sidampleze moqmedebs.

yurZnis Savi sidample anu blek-roti  
(Guignardia bacae (Cav.) Jacz)
Savi sidample kaxeTisa da qvemo qarTlis mevenaxeobis raionebSi 

gvxdeba. Tumca mas didi mavneobis motana ar SeuZlia, radgan Wraqis 
winaaRmdeg yovelwliurad Tanamimdevruli brZolis RonisZiebis 
gatarebiT Zlier izRudeba misi ganviTareba.

Savi sidample aavadebs foTlebs, marcvlebs, iSviaTad ylortebs. 
axalgazrda foTlebze warmoiSoba mcire zomis wagrZelebuli mwvane 
laqebi. marcvlis daavadebis niSnebi aseTia: avadmyofobis dasawyisSi 
marcvals uCndeba patara Cazneqili muqi lurji laqebi, romlebic 
2-3 dReSi mTel marcvals edeba. marcvali rbildeba, iWmuWneba, 
mumificirdeba da ase rCeba mtevanze. masze Cndeba Savi wertilebi 
– piknidiebi, romlebic sokos nayofianobaa. piknidiebi momwifdeba, 
gamodian konidiebi, gadadian vazis sxva organoebze da aavadeben 
maT (sur. 25).

Savi sidamplis gamomwvevi soko konidiebiT mravldeba zafxulis 
mTel periodSi. zamTrisTvis ki imave piknidiebSi viTardeba CanTebi, 
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romelic gadaiqceva periteciumad. CanTaSi moTavsebuli sporebi 
gazafxulze Tavisufldebian da axal infeqcias iwveven. 

brZolis RonisZiebebi: Savi sidamplis winaaRmdeg gamoiyeneba igive 
preparatebi, imave vadebSi, rac WraqisaTvis. 

vazis anTraqnozi  
(Gloesporium ampelophagum (Pass.) Sacc.)
es daavadeba mevenaxeobis TiTqmis yvela raionSi gvxvdeba, gan-

sakuTrebiT – dasavleT saqarTveloSi (zRvis sanapiro zolSi), 
aRmosavleT saqarTveloSi ki – yvarlis, lagodexis, gurjaanis da 
siRnaRis venaxebSi. 

anTraqnoziT avaddeba vazis foTlebi, ylortebi, Tanayvaviledebi 
da marcvlebi. is foTlebze wvril, mowiTalo arSiebiT Semovlebul 
yavisfer laqebs qmnis. Zlieri dazianebis dros laqebi xmeba, fo-
Toli icxrileba.

ylortebze es avadmyofoba CaRrmavebuli muqi laqebis saxiT 
warmoiqmneba. laqebi diddeba da elifsisebur an odnav kuTxisebur 
formas iRebs. Tu anTraqnozi yvavilobis periodSi ganviTarda, 
Tanayvaviledze mowiTalo laqebi Cndeba garSemo Savi arSiebiT. 
daavadebuli yvavilebi masobrivad iwyebs cvenas.

marcvalze anTraqnozi aCens mrgval yavisfer an Sav Cazneqil 
laqebs, wiTeli arSiiT. laqebi erTdeba, diddeba. roca anTraqnozi 
marcvals orive mxares uCndeba, marcvali xmeba, Wkneba da cviva 
(sur. 26).

soko mcenaris qsovilSi izamTrebs rogorc sklerociumis, ise 
piknidiumisa da miceliumis saxiT. miceliumi mcenaris qsovilSi 
3-5 wels inarCunebs sicocxlisunarianobas. gazafxulze Tbil da 
wvimian amindSi, 13-14℃ siTbosa da 75-85% tenis pirobebSi, iwyeba 
avadmyofobis pirveli infeqcia, romelic axalgazrda ylortebis 
daavadebas iwvevs.

brZolis RonisZiebebi: saWiroa, foTlebis gamoCenisTanave gamovi-
yenoT 0,2%-iani polirami, an 0,3%-iani kauritili an sxva spilenZSem-
cveli preparati, Semdgomi wamlobisas ki sistemuri fungicidebic, 
magaliTad: akrobati, ridomil goldi, kabrio topi, strobi da sxva.
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vazis Savi laqianoba anu fomofsisi  
(Phomopsis viticola (Red.) Coin.)
fomofsisi cnobilia eqskoriozis saxeliTac. igi TiTqmis yvel-

ganaa gavrcelebuli da didi ziani moaqvs. 
fomofsisis dros avaddeba vazis yvela miwiszeda organo: rqebi, 

ylortebi, foTlebi, ulvaSebi, yvaviledebi, mtevnebi. daavadebuli 
ylortebi muqdeba, Savdeba, muxlTaSorisebi Semoklebuli da kani 
damskdaria, ulvaSebi zonaze metad daxveuli da gaSavebulia (sur. 27).

daavadebul ylortebs aSkarad emCnevaT normaluri ganviTare-
bidan gadaxra. roca ylortebze laqebi erTdeba da rkalad ekvreba 
garSemo, maSin igi xmeba. bevr SemTxvevaSi Savi laqianoba ylortebze 
garegnuli simptomebiT baqteriuli kiboTi daavadebulsac Camohgavs. 

daavadebuli rqis zedapiri dafarulia TvaliT kargad SesamCnevi 
Savi wertilebiT, romlebi sokos nayofianobas (piknidiebs) warmoad-
gens. daavadeba ara marto garegnuladaa SesamCnevi, aramed rqis 
qsovilSic viTardeba, WurWlebSi da gulgulis midamoebSi SeimCne-
va sokos miceliumi. amasTan, gulgulis sxivebi gayavisferebulia. 
daavadebuli rqidan damzadebuli sakalme masala Savi laqianobis 
gavrcelebis ZiriTad wyaros warmoadgens. 

fomofsisiT avaddeba vazis miwiszeda yvela organo. foTlebze 
warmoiqmneba muqi yavisferi, xSir SemTxvevaSi gabneuli laqebi Savi 
patara wertilebiT – piknidiebiT, romlebSic erTujrediani uferu-
li mogrZo sporebia moTavsebuli. dazianebis adgilebi skdeba, xmeba 
da cviva daavadebul marcvalze. gansakuTrebiT, simwifis periodSi 
warmoiqmneba piknidiebi koncentrirebuli rgolebis saxiT, Semdeg 
marcvali lpeba. dazianebuli marcvlebi TeTr jiSebze iReben lurj 
fers, xolo ferad jiSebze – yavisfers. mimRebian jiSebad iTvlebian: 
xixvi, cicqa, xarisTvala, goruli mwvane, pino, rqawiTeli.

brZolis RonisZiebebi: igivea, rac Wraqis winaaRmdeg. Zlieri gavr-
celebis SemTxvevaSi saWiroa gazafxulze foTlebis gamoCenisTanave 
0,2%-iani poliramis, xolo Semdeg 0,2%-iani kabrio topis gamoyeneba.

vazis fuzariozi  
(Fusarium oxysporum (Schlecht.) Snyd. et Hans.)
vazis fuzariumi sakmaod gavrcelebuli avadmyofobaa. mas filo-

qseragamZle vazis yvela jiSze vxvdebiT, ufro xSirad – erTwlian 
nergebze, gansakuTrebiT ki – aWrili lerwis Senaxvisa da saTburSi 
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gatarebisas, radgan saTburSi gatarebis dros ufro optimaluri 
pirobebi iqmneba. fuzariozi saRi lerwis qsovilze ver saxldeba. igi 
lerwis meqanikurad dazianebul mkvdar qsovilze saxldeba, romelic 
kargad moCans lerwis ganiv irib Wrilze, Savi wertilebis saxiT. 
es Savi wertilebi lerwis mkvdar qsovilebs warmoadgens, romelic 
fuzariozis dasaxlebis gareSe advilad xorcdeba. Tu aseT damynil 
lerwze lerwis meqanikurad dazianebul adgilze vazis fuzariozis 
sporebi moxvda, isini advilad Rivdebian, intensiurad iviTareben 
miceliums da SemdegSi lerwis saRi qsovilebis gamtar milebSic 
vrceldebian, gamtar milebs mTlianad avseben. namyenSi milebis dax-
Sobis gamo namyeni Seuxorcebeli rCeba da iRupeba. igive emarTeba 
axalddamynil namyens, Tu is saTburSi gatarebis dros daavadda.

brZolis RonisZiebebi: veridoT meqanikurad dazianebuli lerwis 
Senaxvas. sawyobSi, sadac lerwi inaxeba, winaswar unda gakeTdes 
dezinfeqcia formaliniT da SeTeTrdes. lerwi, romelic silaSi 
inaxeboda wina wlebSi, saWiroa, Seicvalos axliT, vinaidan masSi 
fuzariozi SeiZleba budobdes. 

III.2.2.2. baqteriuli daavadebebi
vazis kibo (Agrobacterium tumefaciens Sm. et T.)
kibo vazs yvela asakSi aavadebs, Tumca, gansakuTrebiT, xnovanebs 

etaneba. daavadeba Stambidan iwyeba, magram vxvdebiT rqebze, ylorteb-
sa da fesvebzec. vazis kibo baqteriuli avadmyofobaa. misi gamomwvevi 
baqteria meqanikurad dazianebuli vazis organoebSi iWreba, iwyebs 
ganviTarebas da kibos magvar dazianebas warmoqmnis.

vazis kibo farTodaa gavrcelebuli dablob da tenian adgilebSi, 
gansakuTrebiT tute reaqciis mqone niadagebSi. baqteriis gavrce-
lebas xels vazis aranormaluri pirobebi uwyobs, mis organizmze 
miyenebuli Wrilobebi, meqanikuri dazianebebi, yinvisagan gamowveu-
li bzarebi. kiboTi daavadebis adgilas vazze pirvelad warmoiSoba 
amoburculi patara simsivne, romelic dasawyisSi rbilia da mwvane. 
zrdasTan erTad simsivnis garegnuli niSnebic icvleba, zedapiri 
ibzareba, gverdelavdeba, muqdeba, magrdeba da iRebs vazis Stambis 
damaxasiaTebel Sefervas. kibos gamonazardi didxans ar Zlebs, misi 
qsovili iSleba, Savdeba, futurovdeba da vazs advilad scildeba. 
Zlier dazianebuli vazi iRupeba. dadgenilia, rom kibos gamomwve-
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via baqteria bunebaSi farTodaa gavrcelebuli da aavadebs mraval 
mcenares. baqteria moZravia, didi raodenobiT imyofeba mcenaris 
daavadebul ujredSorisebSi. daavadeba mcenaris erTi saxeobidan 
meoreze vrceldeba. igi saukeTesod viTardeba sibneleSi, mzis 
gabneul radiaciaze misi ganviTareba ferxdeba, xolo mzis sxivebis 
pirdapiri moqmedebis dros sruliad wydeba, Tumca sicocxlisuna-
rianobas inarCunebs (sur. 28).

vazis baqteriuli kibos gamomwvevi ganviTarebas 5℃-dan iwyebs. 
optimaluria 26-27℃. 30℃-is zeviT ki misi ganviTareba izRudeba. 
optimaluria agreTve 100% haeris fardobiTi tenianoba. tenis 
Semcireba pirdapir proporciul damokidebulebaSia baqteriis 
ganviTarebasTan. 

brZolis RonisZiebebi: adre gazafxulze Stambi unda gaiwmindos 
amskdari qerqisagan, simsivneebisagan, Segrovdes da daiwvas. vazi unda 
gaisxlas dazianebuli adgilis qvemoT – iq, sadac simsivneebi SeiniS-
neba. venaxSi unda Catardes niadagis drenaJi (saWiroebis SemTxvevaSi). 
kvirtebis dabervamde daavadebuli vazebis damuSaveba unda moxdes 
4%-iani bordouli siTxiT, xolo Semdgom 0,2%-iani poliramisa da 
0,02%-iani strobis kombinirebuli xsnariT.

III.2.2.3. ZiriTadi virusuli daavadebebi
vegetatiurad gamravlebadi kulturebisaTvis virusebiT dasenia-

nebuli mcenare infeqciis umniSvnelovanes wyaros warmoadgens. xSiria 
infeqciis gamomwvevebis latenturi formebi, romlebic uaryofiTad 
moqmedebs ara marto mimdinare, aramed momavali wlis mosavalzec. 
daavadebis simptomebis ararsebobis dros xSirad xdeba misi ugulve-
belyofa. Sedegad mcenare virusuli daavadebis gamomwvevTa ukeTesad 
adaptirebuli formebiT inficirdeba. inficirebuli sargavi masalis 
gamoyeneba ki savalalo Sedegebs iwvevs da xelovnurad uwyobs xels 
daavadebis farTo gavrcelebas.

vazs mravali virusuli daavadeba azianebs, romelic mynobis dros 
vrceldeba. amasTan daavadebuli mcenareebidan izolirebulia sxva-
dasxva virusi, Tumca tipuri simptomebis mqone daavadebis gamomwvevis 
saxiT iSviaTad xerxdeba maTi identificireba. Zlieri dasenianebis 
dros virusebiT miyenebuli ziani Zalze mniSvnelovania. zogierTi 
virusuli daavadeba mcenaris kvdomas iwvevs. dasenianebul mtevnebSi 
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peqtinis, reducirebuli Saqrebisa da wvenis Semcveloba, agreTve 
mJavianoba matulobs. daavadebuli mcenaridan miRebuli yurZniT 
nawarmoebi Rvinis xarisxi ki mniSvnelovnad dabalia.

vazis gavrcelebuli virusuli daavadebebidan aRsaniSnavia:
1. nepovirusebi (Nepovirus). virusTa es jgufi vazis mavnebel 13 

sxvadasxva viruss moicavs. isini ZiriTadad nematodebisa da meqani-
kuri dazianebis saSualebiT gadaecema:

•	 Grapevine fanleaf virus (GFLV) anu mokle muxlTaSorisoba foTlis 
maraosebr gadagvarebas iwvevs. igi vazis virusebs Soris yvelaze 
damaxasiaTebeli virusia, romelic inficirebul mcenareebSi 
foTlebis gadagvarebis saxiT vlindeba. igi bunebrivadaa gavr-
celebuli mTels msoflioSi. foTlis maraoseburoba erT-erTi 
umTavresi problemaa vazisaTvis. dasenianebul mcenareebze vi-
Tardeba mcire raodenobis nayofebi, rac, TavisTavad, mosavlia-
nobis Semcirebas ganapirobebs. danakargebi zogjer zogierTi 
jiSisaTvis 80%-s Seadgens. simptomebi moicavs maraosebur de-
formirebul foTlebs da gayviTlebul qlorozebs, rgoluri 
laqianobis msgavsad, ZarRvebze rgolebis gaCenas, laqian an 
mozaikur kantebs. virusi gadaecema nematoda Xiphinema index-is 
saSualebiT da ainficirebs vazis yvela saxeobas; (sur. 29)

•	 Tomato ringspot virus (ToRSV) anu pomidvris rgoluri laqianobis 
virusi vazis ZarRvebis siyviTles iwvevs. daavadeba sxvadasxva 
saxeobis nematodebiT (X. americanum, X. californium) gadaecema. 
orive daavadebis simptomebia kenkrisebureba, ylortebis zrdis 
SeCereba. vazis ZarRvebis siyviTlis simptomebi foTlis marao-
seburi gadagvarebis simptomebis msgavsia. amdenad, maTi areva 
Zalze advilia;

•	 Arabis mosaic virus (arMV) anu virusuli mozaika farTodaa gavrce-
lebuli evropaSi. daavadebis simptomebi foTlis maraoseburi 
gadagvarebis simptomebis msgavsia da es ori virusi Sereuli 
infeqciis saxiTaa warmodgenili. vazis virusuli gadagvareba 
nematodebis mravali saxeobiT vrceldeba, Tumca maT Soris 
aRsaniSnavia saxeoba Xiphinema diversicaudatum Micoletzky (sur. 30).

•	 Rupestris stem pitting associated virus (RSPaV) anu Reros fo-
rianobis virusi, Cveulebriv, umniSvneloa. am daavadebiT 
ganpirobebuli danaklisi ar aris aRricxuli. is bunebrivad 
vrceldeba (sur. 31).
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2. vitivirusebi (GVA, GVB, GVC, GVD, GVE, GVF) – vazis vitovirusi A, 
vazis vitovirusi B da a.S. – daavadebul mcenareze, mynobis adgilas 
simsivnis simptomebiT vlindeba. namyeni vazic avaddeba aRniSnuli 
virusiT, magram simptomebis gamovlineba ar xdeba.

3. Grapevine fleck virus (GFKV) vazis laqianobas iwvevs (sur. 32). am 
daavadebis simptomebi mxolod V. rupestris-ze vlindeba. vazis sxva 
saxeobebSi daavadeba usimptomod mimdinareobs. simptomebi: axal-
gazrda foTlebis ZarRvebze viTardeba lokaluri laqebi. zrdasrul 
foTlebze daavadebis simptomebi vlindeba mizaikis saxiT foTlebi 
iWmuWneba da exveva zemoT. rbili klimatis pirobebSi simptomebi 
aqtiurad vlindeba da temperaturis momatebisTanave qreba.

4. Grape leafroll virus foTlebis daxvevas iwvevs. am jgufSi gaerTia-
nebulia sul mcire Svidi mkafiod gamoxatuli virusi, romlebic 
vazis yvela ubans azianebs. simptomebi: daavadeba vlindeba qveda 
iarusis foTlebis Caxvevis saxiT. foTlebis feri mkrTaldeba, ze-
dapiri uxeSdeba, exveva dabla, mTavari ZarRvis gaswvriv. nayofebi 
sustad ganviTarebuli Seferilobisaa da Senelebulia maTi damwi-
feba. mosavlianobis danakargi 10-20%-s Seadgens. erTze meti viru-
siT Sereuli infeqciebis mizeziT SesaZloa vazi Zlier dasustdes 
da bolos daiRupos kidec. filoqseragamZle saZireze mynobisas es 
virusi ufro saSiSi xdeba. vazis formaze Vitis vinifera ar vlindeba 
daavadebis simptomebi, Tu igi damynobilia amerikul saZireze. daa-
vadebas agreTve eZaxian wiTel foTols an TeTr imperators. Savi 
yurZnis mcire zomis foTlebi seqtember-oqtomberSi wiTldeba. am 
droisaTvis TeTri yurZnis foTlebi mxolod yviTelia. danarCeni 
simptomebi, foTlebis Caxvevis CaTvliT, gazafxulze vlindeba. 
siwiTlis ganviTarebamde foTolze yviTeli qlorozi viTardeba. 

III.2.2.4. arainfeqciuri daavadebebi
vazis sasicocxlo procesebis darRveva, ganpirobebulia garemos 

arasasurveli moqmedebiT, arainfeqciur daavadebebs miekuTvneba. es 
procesebi SesaZlebelia gamowveuli iyos sxvadasxva garemo pirobiT, 
rogorebicaa: atmosferuli (setyva, qari, gvalva, arasakmarisi siTbo, 
yinva, wayinvebi da sxva) da niadagobrivi faqtorebi (mwiri sakvebi 
feniT, wylis da haeris cudi gamtarianobiT, zedmeti mJavianobiT 
an tutianobiT, damarilianebiT da sxva), sakvebi elementebis ukma-
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risoba (azoti, fosfori, kalciumi, magniumi, bori, cinki da sxva), 
fitotoqsiuri gamonabolqvi, mcenareTa dacvis saSualebebi (maT 
Soris, herbicidebi) da sxv. simptomebi gansxvavebulia, magaliTad: 
zrdis daTrgunva, muxlTaSorisebis Seviwroeba, wvrilfoTlianoba, 
gauferuleba an feris Secvla, asimetriuloba, laqebi, nekrozebi, 
naskvis da marcvlis cvena, marcvlis skdoma, marcvlis SigTavsis 
gamuqeba da sxv.

arainfeqciuri daavadebebi mkveTrad amcirebs vazSi mimdinare 
fiziologiur procesebs, nivTierebaTa cvlas, xels uwyobs mcena-
reSi infeqciis SeWras da xSirad mcenares anadgurebs. ufro xSirad 
gvxvdeba marcvlis cvena, foTlebis gawiTleba, gamuqeba, gayviTleba. 
marcvlis cvenas iwvevs yvavilis arasruli formireba, rac gamowveu-
lia yvavilobis periodSi intensiuri wvimebiT, gansakuTrebiT civi 
amindis periodSi, niadagSi boris naklebobiT da sxv. vazis klertis 
Wknobis da nayofis cvenis mizezi xSirad aris niadagSi magniumis 
nakleboba, sakveb elementebs Soris swori Sefardebebis darRveva 
da a.S. foTlis ZarRvebs Soris gawiTlebis anu wiTuras mizezia 
niadagSi kaliumis nakleboba an mcenaris zedmeti gadatvirTva. foT-
lis zeda mxares muqi feris laqebis warmoqmnis mizezebic xSirad 
niadagSi kaliumis arasakmarisi Semcvelobaa. amave mizeziT xSirad 
aRiniSneba vazis qlorozic. Zalze farTodaa gavrcelebuli vazis 
arainfeqciuri nekrozebi, romelTa gamomwvevi mizezebic sxvadasxvaa: 

•	 niadagSi sakvebi elementebis mcire raodenoba;
•	 kaliumis SemTxvevaSi ZarRvTaSoris rbilobis nekrotuli 

laqebi;
•	 magniumis SemTxvevaSi foTlebis napirebze nekrotuli laqebi;
•	 wylis balansis darRvevebis dros yunwis dambla;
•	 mavne momwamlavi gamonabolqvebis moqmedebis dros. mag., qlor-

Semcvelis dros – mcenaris qveda nawilze damwvrobis nekrozebi; 
•	 ftorSemcvelis dros – mcenaris qsovilis daSla;
•	 nekrozebis gamomwvevi mizezebi SeiZleba gaxdes sxvadasxva 

stresuli meteorologiuri faqtoric (dabali temperatura, 
setyva).

azotis ukmarisoba, ZiriTadad, humusiT nakleb iseT qviSian niada-
gebze aRiniSneba, sadac nivTierebebi advilad gamoituteba. mcenare 
praqtikulad mTeli vegetaciis ganmavlobaSi ziandeba. aseT niadage-
bze simptomebi vegetaciis dasawyisSive, mcenaris intensiuri zrdis 
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pirobebSi, gansakuTrebiT wvimebis Semdeg Cndeba, rodesac mcenare 
swrafad xarjavs azotis darCenil marags. Sedegad nazardi mcirdeba, 
xolo foToli kargavs Tavis normalur fers da vlindeba qlorozis 
saxiT. damaxasiaTebelia agreTve foTlis yunwis mowiTalo Seferva. 
mTavari ZarRvebi am dros didi xnis ganmavlobaSi inarCuneben mwvane 
fers. daavadebuli mcenare pataraa, marcvali ki – mcire.

azotis ukmarisobis dros mcenare organuli sasuqiT an azoto-
vani sasuqebiT adreulad unda gamoikvebos (vegetaciis dawyebamde). 

kaliumis ukmarisoba, ZiriTadad, mJave tipis qviSian niadagebSi an 
iseT niadagebSi aRiniSneba, romlebSic maRalia kalciumisa da mag-
niumis Semcveloba. vazis foTlis ZarRvebi rCeba Ria-mwvane feris da 
kargad gamoirCeva ferdakarguli ZarRvebSorisisagan, Sedegad foTo-
li iRebs marmarilos fers. aseTi daavadebis aRsakveTad gamoiyeneba 
kaliumiani sasuqebi, qviSian niadagebSi ki SeaqvT organuli sasuqi.

magniumis ukmarisobis dros simptomebi ZiriTadad iseT niadagebze 
Cndeba, romlebic xasiaTdeba msubuqi gamotutuli mJave reaqciiT an 
iq, sadac gamoyenebulia mJave sasuqebi. daavadeba Tixnar niadagebzec 
gvxvdeba. vazis foTlebze daavadeba qlorozis saxiT Cndeba, qveda 
iarusebidan iwyeba an zeda iarusis foTlebze nekrozuli laqebi 
warmoiSoba. aseTi simptomebis gamoCenisas saWiroa, rom vazs 1-2%-iani 
magniumis gogirdmJavas xsnari SevasxuroT. SemdegSi kargia magniumis 
Semcveli sasuqebis gamoyeneba.

boris ukmarisoba, gansakuTrebiT gvalvis dros, karbonatul 
niadagebze an mJave niadagebze gakirianebis Semdeg Cndeba. bori auci-
lebeli mikroelementia mcenarisaTvis, gansakuTrebiT generaciuli 
organoebis Sesaqmnelad. vazze boris ukmarisobis dros ZarRvebs 
Soris nekrozuli laqebi aRiniSneba, romlebic Semdeg erTdeba da 
erTian qlorozul ares qmnis. aseTi tipis niadagebSi vazi boris 
Semcveli mineraluri sasuqebiT unda gamoikvebos.

rkinis ukmarisoba xSirad aRiniSneba niadagebSi, miuxedavad imisa, 
rom rkina sakmao raodenobiTaa. gansakuTrebiT aRiniSneba gamotutul 
niadagebSi, romlebic Seicavs kalciumis did raodenobas. daavade-
ba pirvelad axalgazrda foTlebze Cndeba da iwyeba gayviTlebiT. 
Semdeg es gadadis ufro xnier foTlebzec, romlebic mTlianad an 
nawilobriv yviTldeba.

aseT mcenareebs rkinis Semcveli nivTierebebi unda Sesxurdes.
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vazis funqciuri qlorozi
qlorozi yvelganaa gavrcelebuli, rogorc balaxeul, ise mra-

valwlian merqnian xexilze. qlorozuli movlena sxvadasxva parazi-
tuli organizmiTaa (sokoebiT, baqteriebiT, virusebiT) gamowveuli. 
im SemTxvevaSi, Tu daavadeba niadagobrivi, temperaturuli, wylis 
reJimiT Tu mcenaris kvebis pirobebiTaa gamowveuli, maSin saqme 
funqciur qlorozTan gvaqvs. qlorozs qarTulad yviTsac uwodeben. 
qlorozs Cveni mevenaxeobisaTvis sakmaod mZime ekonomikuri ziani 
moaqvs. daavadebuli vazi sabolood xmeba da venaxi imdenad meCxer-
deba, rom xSirad mTlianad amosaZirkvi xdeba. qlorozi umTavresad 
aRmosavleT saqarTveloSi gvxvdeba, dasavleT saqarTveloSi ki 
umniSvnelodaa gavrcelebuli. qlorozis gamovlineba periodulad 
xdeba. is SeiZleba wlebis ganmavlobaSi SeiniRbos da Semdeg isev 
gamovlindes (sur. 33).

funqciuri qlorozs axasiaTebs Semdegi garegnuli niSnebi: da-
sawyisSi vazis rqis zeda nawilis foTlis firfitas wvrili, odnav 
gayviTlebuli adgilebi emCneva. es xdeba gvian gazafxulze an za-
fxulis dasawyisSi. laqebi erTdeba da foToli TandaTan yviTldeba. 
siyviTle foTlis ZarRvebs Sorisaa ganviTarebuli. saSualod dazia-
nebul foTlebze simwvane marto ZarRvebis gaswvrivaa SerCenili. rac 
dro gadis, foToli miT ufro wvrildeba da mTlianad yviTldeba. 
zogjer moTeTro ieric gadahkravs. sabolood, vazi imdenad bevr 
wvril gayviTlebul totebs iviTarebs, TiTqos vazi cocxismagvarad 
ganviTarda. aseTi vazi sasikvdilodaa ganwiruli, Tu Semodgomamde 
gaxmoba ver moaswro, zamTarSi iyineba.

qlorozi mtevanze sakmaod Zlier moqmedebs. mtevanTa ricxvi 
Semcirebulia. Tu yvavilobis an xrialobis fazaSi gamovlinda, igi 
yvavilis kokrebisa da axalgamonaskvuli nayofis cvenas iwvevs.

qloroziT vazis daavadebis mravali gamomwvevi mizezi arsebobs. 
amaTgan didi mniSvneloba eniWeba rogorc niadagobriv, ise amindis, 
tenis, temperaturul pirobebs. cudi Sedegi mosdevs agroteqnikur 
RinisZiebaTa darRvevas. mniSvneloba aqvs vazis jiSebs, saZire vaze-
bis gamZleobas da sxva. qlorozi gavrcelebulia Sav niadagebze da, 
saerTod, karg niadagebze. is iseT niadagebzec gvxvdeba, romlebic 
nitratebs Seicaven. qlorozian nakveTebSi SemCneulia mikroelemen-
tebis nakleboba. maTSi yovelTvis Warbadaa wyali. qlorozi mJave 
niadagebSi Warbobs, tute niadagebSi ki iSviaTad gvxvdeba. mniSvne-
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loba aqvs agreTve daavadebisadmi vazebis gamZleobas, namyenisaTvis 
ki – saZireebis gamZleobas.

brZolis RonisZiebebi: tute niadagebisadmi da qlorozisadmi 
gamZle gamZle jiSebis SerCeva – iseTebis, rogorebicaa rqawiTeli, 
Cinuri, colikauri, cicqa, goruli da sxva. qlorozis winaaRmdeg 
qimiuri meTodidan adre iyenebdnen rkinis xsnarSi totebis CaSvebas 
5-10 dRis ganmavlobaSi. kargia xelatis naerTebic, maTi Sesxureba 
da niadagSi Setana.

sxvadasxva faqtoriT gamowveuli dazianebebi
mavneblebisa da daavadebebis garda, vazs mniSvnelovan zians aye-

nebs araxelsayreli klimaturi pirobebi da xSirad adamianis mier 
arasworad ganxorcielebuli RonisZiebebi.

araxelsayreli klimaturi pirobebi gazafxulze zogjer vazis 
ylortebis wayinvas iwvevs, maRali temperaturis moqmedebiT ki – na-
yofis awvas. setyva mniSvnelovan zians ayenebs vazs da xSirad glexs 
mosavlis gareSe tovebs. xSirad arasworad gamoyenebuli pestici-
debi an maTze TandarTuli uaryofiTi klimaturi pirobebi (maRali 
temperatura da sxva) mniSvnelovnad amcirebs ara marto mosavals, 
aramed mis xarisxsac.

yurZnis simwifis periodSi Semodgomis adreuli wvimebi xSirad 
iwvevs nayofSi turgoris momatebas da marcvlis skdomas, rasac 
sokovani infeqciebis SeWra da mtevnis lpoba mosdevs. vazze uaryo-
fiT gavlenas axdens aseve Zlieri gvalva amave periodSi, rodesac 
marcvlis Wknoba da adreuli daCamiCeba iwyeba. maRali temperatura 
(maqsimum 38℃) jer kidev daumwifebeli marcvlis gayavisfrebas da 
mis Semdgom gaxmobas iwvevs. aseTi simptomebi advilad SesamCnevia 
venaxSi. xSiria gazafxulis wayinvebis Semdeg axalgazrda foTlebis 
SeyviTleba, ZarRvebs Soris yviTeli xazebi da nekrozuli laqebi. 
imis mixedviT, Tu ra periodSi mova, setyva mniSvnelovnad azianebs 
foTlebs, ylortebs (gazafxulze), nayofs (Semodgomaze). dasetyvil 
mtevnebze sokovani daavadebebi vrceldeba, romlebic mTlianad 
anadgurebs mosavals.

vazis marcvalze xSirad pesticidebiT gamowveuli laqebi aRi-
niSneba, romlebsac svelebadi fxvnilebi iwvevs. es ki mniSvnelovnad 
amcirebs mis sasaqonlo Rirebulebas. ufro meti ziani moaqvs her-
bicids, Tu is arasworad iqna gamoyenebuli. magaliTad, simazini 
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foTlebze ZarRvTaSoris qlorozs iwvevs, 2,4 D – foTlebis defor-
macias, romelic waagavs virusul daavadebas, glifosati – (raundapi) 
ZarRvTaSoris qlorozs, muxlTaSorisebis damoklebas da sxva.

III.3. sasargeblo mwerebi

didi xnis winaT iyo cnobili faqti, rom zogierTi saxeobis mweri 
sxva saxeobiT (mtacebloba) ikvebeba. aris cnobebi, rom Cveni wel-
TaRricxvis 900-1200 wlebSi mwerebis am sasargeblo Tvisebas ukve 
iyenebdnen sxvadasxva qveyanaSi. Cineli mecitruseebi Zveli droidan 
specialurad agrovebdnen WianWvelebs da baRebSi SehyavdaT. aseTive 
meTodiT sargeblobdnen arabebi, romlebic mtacebel WianWvelebs 
finikis palmis mavne mwerebis winaaRmdeg iyenebdnen. 

axali era biologiur brZolaSi – mwerebis Segnebuli gamoyeneba 
– ganaxlda me-18 saukunidan, kerZod, 1776 wlidan, rodesac evropaSi 
didi upiratesoba mianiWes mtacebel mefares. SedarebiT gvian, ker-
Zod, 1602 wels, mecnierma adrovadim aRmoaCina mwerebis parazituli 
Tvisebebic. man pirvelad aRniSna Talgamis TeTruladan gamosuli 
paraziti apantelesi, Tumca movlenis Sinaarsi ver axsna. SemdegSi 
1700 wels mecnierma vilsindierma mwerebis parazituli bunebis 
axsna SeZlo. Carlz darvinis mamam, erazm darvinma, 1800 wels Tavis 
cnobil wignSi, „fitopaTologia, anu soflis meurneobisa da meba-
Reobis filosofia“, aRniSna biologiur brZolaSi mwerebis parazi-
tuli bunebis gamoyenebis SesaZlebloba. aranakleb mniSvnelovania 
mwerebis mtacebluri bunebac.

amerikeli mecnieri suitmeni gansazRvravs, rom „mtacebloba, 
simbiozis iseTi formaa, rodesac simbionti kvebis mizniT Tavs 
esxmis erTi da imave an sxvadasxva saxeobis erT an ramdenime mwers 
da msxverplze atarebs drois garkveul periods, romelic bevrad 
ufro mcirea, vidre is dro, romelic mas matlis an imagos ganvi-
TarebisaTvis esaWiroeba“. es gansazRvreba srulad asaxavs mwerebis 
mtaceblur Sinaarssa da bunebas.

mwerebSi mtacebloba ufro xSirad gvxvdeba, vidre parazitoba, 
Tumca orive jgufis xvedriTi wili Tanabaria da orive mniSvnelovan 
samsaxurs uwevs adamians.
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III.3.1. mtacebeli mwerebi
III.3.1.1. oqroTvalurebi (Chrysopidae)
sasargeblo mwerebis saxeobebiT Zalze mdidaria badefrTianTa 

razmi. masSi 19 ojaxi Sedis, romelTa umetesobac matlis fazaSi 
iCens mtaceblur Tvisebebs. am razmidan gansakuTrebiT unda aRiniS-
nos oqroTvaluras ojaxi, romlis zogierTi saxeoba imdenad didi 
raodenobiTaa gavrcelebuli, rom xelsayrel pirobebSi srulad 
akontrolebs bugrebis, crufarianebisa da tkipebis gamravlebas.

Cveulebrivi oqroTvalura (Chrysopa carnea)
es saxeoba msoflioSia farTodaa gavrcelebuli (evropa, azia, 

afrika). mas didi mniSvneloba aqvs uzbekeTSi, sadac is bambis abla-
budian tkipas TiTqmis 90%-s anadgurebs. matli Tavisi ganviTarebis 
ganmavlobaSi 1000-mde tkipas Wams da weliwadSi 5 Taobamde iZleva. 
es mtacebeli aRmosavleT saqarTveloSi komstokis fqvilisebr 
crufarianaze gadavida, riTac metad mniSvnelovani saqme Seasrula.

CvenSi oqroTvaluras am saxeobis garda gvxvdeba Svidwertiliani 
oqroTvalura (Chrysopa septempunctata), romlis mniSvnelobac didia 
xexilis baRebSi da venaxSi, sadac is ZiriTadad bugrebiT da tkipe-
biT ikvebeba.

oqroTvalurebi kvercxebs foTlebze, specialurad gakeTebuli 
4-8 mm-is sigrZis bewvis boloSi deben. kvercxis debis aseT xerxs 
gamarTlebac aqvs – amiT is daculia mtacebeli mweris Tavdasx-
misagan. kvercxi foTolze Cveulebriv qveda mxridan ideba, ufro 
metad – jgufurad, 4-50 calis odenobiT. es adgili axlosaa bu-
grebis koloniasTan. erTi mdedri Cveulebriv 100-200 kvercxs debs. 
axalgamoCekili matli erTxans (ramdenime saaTs) gaunZrevlad zis 
kvercxis naWuWze, Semdeg Camodis dabla da eZebs sakvebs (sur. 34). 

sakvebis uqonlobis dros da araxelsayrel klimatur pirobebSi 
matli 1-2 dRis Semdeg kvdeba. matlis sxeuli kvebis dros gamowovi-
li bugris kaniT ifareba, rac erTgvari SeniRbvis rols asrulebs. 
axalgamoCekili matli dRe-RameSi 8-10 bugrs Wams. zrdasTan erTad 
mada emateba da ukve zrdasruli matli 60-70 bugrs anadgurebs. 
aRsaniSnavia, rom axalgazrda matlis saWmlis momnelebeli sistema 
boloSi daxurulia, ase rom, eqskrementebs mxolod zrdasruli mweri 
gamoyofs. matlis faza optimalur pirobebSi 8-15 dRes grZeldeba. 
ukanaskneli xnovanebis matli aRwevs zrdasrul formas, eZebs da-
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farul adgils da Wuprdeba. Wupri abreSumis TeTr, mrgval parkSia 
moTavsebuli, romelsac matli analuri xvrelidan gamoyofs. Wupris 
fazis xangrZlivoba 10-15 dRes udris. imago aqtiuria dRisiT da 
saRamoTi. is gamofrenisTanave iwyebs SeuRlebas da kvercxisdebas 
da weliwadSi 4-5 Taobas iZleva (sur. 35). 

III.3.1.2. koqcinelidebi anu Wiamaiebi (Coccinellidae)
sasargeblo saqmes akeTeben koqcinelidebi (Wiamaiebi), romelTa 

xoWo da matli didi raodenobiT Wams tkipebs, bugrebs, fsilebs, 
aleurodidebs, crufarianebs, sxvadasxva peplis matlebs da sxv.

xoWo kriptolemusi (Cryptolaemus montrouzieri)
xoWo citrusebisa da vazis mavneblebis, fqviliseburi da baliSa 

crufarianebis mtrad iTvleba. pirvelad Wiamaia kaliforniaSi 1892 
wels Seiyvanes avstraliidan da gaamravles, Semdeg ki warmatebiT 
iqna introducirebuli amerikis SeerTebuli Statebis sxva regio-
nebSi, kunZul iavaze, israelSi da sxv. saqarTveloSi kriptolemusi 
1932 wels Semoiyvanes Savi zRvis sanapiroze. xoWo yinvebisadmi 
didi mgrZnobiarobiT xasiaTdeba, amitom afxazeTsa da aWaraSi misi 
aklimatizacia mniSvnelovan siZneleebTan aris dakavSirebuli. au-
cilebelia xoWos xelovnuri gamravleba inseqtariumebSi da Semdeg 
bunebaSi gaSveba. aRniSnulma meTodma gaamarTla crufarianebis 
winaaRmdeg brZolaSi.

saqarTveloSi 1962 wels bunebaSi sul 500 aTasi kriptolemusis 
xoWo gauSves, rac Zalian sasargeblo aRmoCnda. eqsperimentebma 
uCvena mecnierebs, rom crufarianaTi dazianebul xeze 25-100 xoWos 
gaSveba sruliad asufTavebs mas mavneblisagan (sur. 36).

kriptolemusi anadgurebs crufarianas kvercxebsa da matlebs. 
matls sicocxlis ganmavlobaSi 30-mde sakvercxe parki SeWma SeuZlia. 
TiToeul parkSi, Cveulebriv, 70-2000 kvercxia.

saqarTveloSi kriptolemusi xoWosa da Wupris fazaSi zamTrobs. 
gamozamTrebuli xoWoebi kvercxebs aprilis meore naxevarSi an maisis 
dasawyisSi deben. mdedri xoWo optimalur pirobebSi 1000-mde kvercxs 
debs. embrionuli ganviTareba xelsayrel pirobebSi 7 dRes grZeldeba, 
matlis faza zafxulSi – 10-11 dRes. kriptolemusis matlebi Tavis 
kanSive Wuprdebian. daWupreba myudro adgilebSi xdeba, xis qerqis 
qveS da a.S. aRsaniSnavia, rom gamozamTrebuli xoWoebis kvercxis 
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deba crufarianebis kvercxis debas emTxveva. amitom xoWo kvercxebs 
mavneblis ovisakebSi aTavsebs. Savi zRvis sanapiroze kriptolemusi 
3-4 Taobas iZleva (sur. 37).

kriptolemusis movla-patronobaSi adamianma aqtiuri monawileoba 
unda miiRos, rasac SemdegSi Wiamaia erTi aTad anazRaurebs.

xoWo oTxlaqiani egzohomusi (Exochomus quadripustulatus)
xoWo adgilobrivia da farTodaa gavrcelebuli aRmosavleT 

saqarTvelos xexilis baRebSi da venaxSi. is ikvebeba farianebiT, 
crufarianebiT, fqvilisebri crufarianebiT, qermesebiT, iSviaTad 
– bugrebiTac; biologiurad igi msgavsia wina saxeobisa da Tbilisis 
midamoebSi TiTqmis Tanxvedrili saxeobaa (sur. 38, 38.1).

cnobilia, rom 1949 wels ukrainaSi misi gamoyenebiT mTlianad 
gaanadgures oranJereis crufariana.

xoWo Svidwertiliani Wiamaia (Coccinella septempunctata)
xoWo saqarTvelos pirobebSi farTodaa gavrcelebuli. misi 

ZiriTadi sacxovrebeli adgilia stepi, mindori, bostneuli kul-
turebi, SedarebiT naklebad gvxvdeba parkebSi, baRebSi da venaxSi. 
xoWo qarsafari zolis mkvdari safris qveS zamTrobs. masobrivad 
xdeba gadafrena dasazamTreblad zRvis donidan 2700 m-ze Sua aziis 
mTebSi da zRvis donidan 1500 m-ze yirimSi. adre gazafxulze, Tbili 
amindebis dadgomasTan erTad, xoWoebi mezamTreobidan gamodian 
da miwaze da xeebze cocvas iwyeben. aseTi gamozamTreba Tbilisis 
midamoebSi aprilis pirvel dekadaSi mimdinareobs. gamozamTrebu-
li xoWoebi didi raodenobiT gvxvdebian baRebSi, sadac ikvebebian 
bugriT. am periodSi xoWos 15 dRis ganmavlobaSi 1200 bugris SeWma 
SeuZlia. damatebiTi kvebis Semdeg xoWoebi kvercxebs bostneul 
kulturebsa da sarevela balaxebze gamosul bugrebis koloniebSi 
deben. amrigad, maisidan 7-wertiliani Wiamaiebi mTlianad gadian 
baRebidan da venaxebidan, amitom naklebad monawileoben bugrebis 
SemcirebaSi, radgan ivlis-agvistodan ukve iwyeben gadafrenas da-
sazamTrebeli adgilisaken. Cvens pirobebSi 7-wertiliani Wiamaia 2 
Taobas iZleva (sur. 39, 39.1).
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xoWo orwertiliani Wiamaia (Adalia bipunctata)
es xoWo baRis da venaxis tipiuri mweria da mniSvnelovani wili 

Seaqvs xexilis mavneblebis SemcirebaSi. Wiamaia zamTars qarsafari 
zolis mkvdari safris qveS atarebs. zogierT SemTxvevaSi Tbil da 
dafarul adgilebs etaneba da saxlis fanjrebSic ki izamTrebs.

gazafxulze, Tbili amindebis dadgomasTan erTad, xoWoebi me-
zamTreobidan gamodian. aseTi gamozamTreba Tbilisis midamoebSi 
aprilis pirvel dekadaSi xdeba, maSin, rodesac haeris saSualo 
temperatura 8℃-mde aiwevs. gamozamTrebuli xoWoebi saWiroeben 
damatebiT kvebas, daaxloebiT 10 dRis Semdeg, aprilis meore naxe-
vridan, iwyeba kopulacia. masobrivi kvercxisdeba aprilis bolos 
– maisis dasawyisSi mimdinareobs. xoWo kvercxebs debs foTlis zeda 
da qveda mxares jgufurad, gamonaklis SemTxvevaSi – erTeulebis 
saxiTac. jgufSi kvercxebis saerTo raodenobaa 14-16, maqsimaluri 
ki 50-s aRwevs. kvercxi narinjisferia. kvercxis dadebidan 4-5 dRis 
Semdeg patara zomis (1,7-1,9 mm) matlebi iCekebian, romlebic maSin-
ve eZeben sakvebs. axalgamoCekili matli dRe-RameSi saSualod 4-6 
bugrs Wams. asakis matebasTan erTad madac emateba da bolos, mesa-
me-meoTxe xnovanebis matli ukve 50-60-mde bugrs Wams. zrdasruli 
matli irindeba, rac ori dRe grZeldeba da Semdeg Wuprdeba. mat-
lis ganviTarebis cikli 12-13 dRes grZeldeba. am xnis ganmavlobaSi 
400-mde bugrs anadgurebs. Wiamaias matli baRebSi da venaxSi maisis 
bolomde gvxvdeba. amave periodSi aRiniSneba masobrivi daWupreba 
da xoWoebis gamofrena. Wupris faza zafxulSi 6-8 dRes grZeldeba. 
maisis bolos 2-wertiliani Wiamaia amTavrebs ganviTarebas atmis 
bugrze da qliavis bugrze gadadis, sadac ivlisis Sua ricxvebamde 
meore Taobas iZleva. amis Semdeg meore Taobis xoWoebi emzadebian 
dasazamTreblad (sur. 40, 40.1). 

Tanamedrove Sxamqimikatebis masobrivi gamoyenebis Sedegad es 
sasargeblo mweri didi raodenobiT ixoceba. am movlenis Tavidan 
asacileblad aucilebelia wamlobisaTvis optimaluri periodebis 
SerCeva, rac saSualebas mogvcems, sasargeblo xoWo ganadgurebas 
gadavarCinoT.
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III.3.1.3. mtacebeli buzebi (Syrphidae)
CuxCuxelebis razmi mtacebeli saxeobebis mravalricxovnobiT 

gamoirCeva. marto yofili sabWoTa kavSiris teritoriaze is 700-mde 
saxeobas iTvlis. zrdasruli buzi yvavilis neqtriT ikvebeba. mta-
ceblur cxovrebas ki mxolod matli eweva. is bugrebiT, qermesebiT, 
koqcidebiT, WriWinobelebiT, aleurodidebiT, TrifsebiT da peplis 
matlebiT ikvebeba. mdedri buzi kvercxs bugrebis koloniebSi debs. 
sqesobrivi produqcia ramdenime aseul kvercxs udris. suitmenis 
cnobiT, sirfusis matli cxovrebis manZilze 2000-mde bugrs anad-
gurebs. matli didad ar arCevs sakvebs da Wams kvercxebs, sxvadasxva 
saxeobis matls, xSirad – Tavisive msgavssac ki. Cveulebriv, didi Wams 
pataras. zrdasruli formis miRwevis Semdeg matli erTi boloTi 
emagreba raime myar zedapirs: foTols, Reros, tots da Wuprdeba. 
Wuprs wagrZelebuli wylis wveTis forma aqvs. Cveulebriv, izamTrebs 
Wupri an matli, zogierT saxeobaSi ki – imagoc.

Cvens pirobebSi farTodaa gavrcelebuli Episyrphus balteatus da 
Syrphus corollae. orive gansakuTrebiT bugrebs anadgurebs. erTi 
zrdasruli matli dRe-RameSi 200-mde bugrs Wams. matlis faza 20 
dRes grZeldeba. Tu gadaviangariSebT, naTeli gaxdeba matlis mier 
motanili sargebloba. sirfidebis koncentraciis gazrdis mizniT 
didi mniSvneloba aqvs neqtris matarebeli mcenareebis (mdogvi, 
facelia) gaSenebas (sur. 41,42).

buzi-sirfidebi aRmosavleT saqarTveloSi, kerZod, Tbilisis 
midamoebSi, masiuradaa gavrcelebuli xexilze da mniSvnelovnad 
amcirebs atmis, qliavis, vaSlis bugrebis raodenobas. dadgenilia, 
rom 24 saaTis ganmavlobaSi zrdasruli matli 60-90 atmis bugrs 
Wams. matlis faza 14-20 dRes grZeldeba. Tbilisis midamoebSi buzis 
matlebis gamoCena klimaturi faqtorisa da sakvebis arsebobis 
mixedviT, april-maisSi mimdinareobs. atmisa da qliavis bugrebis 
migraciaSi gadasvlamde isini or-sam generacias aswreben. zrdasruli 
matli aqve foTlebze, totebsa da ylortebze Wuprdeba. Wupris 
fazis xangrZlivoba 6-8 dRe grZeldeba. zamTrobs imagos saxiT.
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III.3.2. paraziti mwerebi

mwerebis mtacebluri Tvisebebis garda, Zalze mniSvnelovania 
maTi parazituli Tvisebebic. parazitizmi simbiozis iseTi formaa, 
romelic ikvebeba drosac erTi simbionti ganviTarebis romelime 
fazaSi maspinZlis xarjze da masTan biologiuradaa dakavSirebuli. 
parazituli kavSiris dros maspinZeli mweri cocxlobs manam, sanam 
paraziti ar daamTavrebs ganviTarebas.

paraziti mwerebi ZiriTadad orgvari bunebiT xasiaTdeba. erT 
SemTxvevaSi maspinZlis sxeulis gareT cxovroben da iqidan ikvebebian 
(eqtoparaziti mwerebi). meore SemTxvevaSi paraziti cxovrobs da ik-
vebeba maspinZlis sxeulis SigniT da mxolod ganviTarebis romelime 
fazis damTavrebis Semdeg gamodis gareT (endoparaziti mwerebi).

parazituli cxovrebis dros mweri ikvebeba maspinZlis sxeulis 
qsoviliT, hemolimfiT, cximovani sxeuliT, asustebs mas, moqmedebs 
sasqeso produqciaze da xSirad sikvdilsac iwvevs.

III.3.2.1. taqinebi (Tachinidae)
orfrTianTa razmSi Semavali taqinebis ojaxi raodenobrivad 

mravalricxovania. buzs sxeuli dafaruli aqvs bewvebiT, ikvebeba 
yvavilis wveniT, neqtriTa da sxvadasxva tkbili gamonayofiT. taqinebi 
parazitoben peplis matlebze, xoWos imagosa da matlze, baRlinjoze, 
xerxias, buzis matlze da sxv. matli Cveulebriv endoparazitia.

taqinas didi umetesoba kvercxmdebelia, Tumca gvxvdeba co-
cxladmSobebic. kvercxis da matlis debasTan dakavSirebiT taqinebi 
sxvadasxva jgufad iyofa. kvercxs deben maspinZlis sxeulze, sxeulSi, 
miwaze an sxva romelime substraqtze, foTlebze an Reroze; matlebs 
Soben maspinZlis sxeulze, sxeulSi, miwaze, foTlebze. 

STamomavlobis miRebis aseTi mravalferovani wesi taqinebs did 
upiratesobas aniWebs sxva parazitebTan SedarebiT da kidev ufro 
aZlierebs maT sasargeblo moqmedebas.

mniSvnelovania taqina sturmias evropuli saxeoba (Sturmia scute-
llata), romelic zamTrobs niadagSi, Wupris SigniT. adre gazafxulze 
Wupridan gamofrindebian buzebi da foTlebze 5000-mde patara kver-
cxs deben, romlebsac arafardi abreSummqsovis matlebi sakvebTan 
erTad ylapaven. saWmlis momnelebel sistemaSi iCekeba parazitis 
patara matli, romelic kuW-nawlavs xvrets, SigniTa qsovils ekvreba 



110

venaxi da garemo

da ikvebeba. zrdis damTavrebis Semdeg matli maspinZlis sxeulidan 
gamodis, niadagze eSveba da Wuprdeba.

sasargeblo moqmedebiT xasiaTdeba mavne peplebis paraziti taqina 
Compsilura concinnata, romlis axalgazrda matli maspinZlis sxeulSi 
zamTrobs. gazafxulze zrdasruli matlebi gamodian da iqve Wupr-
debian. gamofrenili buzebi kopulaciidan ramdenime dRis Semdeg 
matlebs Soben – saSualod 100-125-s. buzi matls pirdapir maspinZlis 
sxeulSi aTavsebs, sadac matli maspinZlis SigneuliT ikvebeba. zrdis 
damTavrebis Semdeg matli zog SemTxvevaSi maspinZlis sxeulSive, 
xolo zogjer ki mis gareT Wuprdeba.

III.3.2.2. sifrifanafrTianebi (Hymenoptera)
zeojaxi (Ichneumonoidae) sakmaod mdidaria parazituli saxeobebiT. 

maTi xvedriTi wonac Zalze mniSvnelovania mavne mwerebis SemcirebaSi. 
masSi Sedis Semdegi ojaxebi: brakonide (Braconidae) da ixneumonide 
(Ichneumonidae).

sargeblis TvalsazrisiT, ufro metad mniSvnelovania brakonide-
bis (Braconidae) ojaxi. masSi Semavali saxeobebi aparaziteben peplebs, 
xoWoebs, orfrTianebs, TanabarfrTian xorTumianebs, baRlinjoebs, 
sifrifanafrTianebs da sxv. brakonidebi SeiZleba iyvnen rogorc 
eqto-, ise endoparazitebi. eqtoparatizmis dros brakonidebi pir-
velyovlisa aparalizeben mwers, Semdeg ki deben kvercxebs. endo-
parazitebi pirdapir, grZeli kvercxsadebiT xvreten maspinZlis 
kutikulas da Sig deben kvercxebs. kvercxis produqcia Zalian 
maRalia, erTi dedali saSualod 1000-mde kvercxs debs, zogierT 
SemTxvevaSi – 2000-sac ki. 

xalcidoideas (Chalcidoidea) zeojaxi yvelaze meti saxeobiT xa-
siaTdeba da ramdenime aTass iTvlis. Cveulebriv, isini mcire zomis 
mwerebia. mavne mwerebis SemcirebaSi ki didi wvlili SeaqvT, aparazi-
tianeben yvela fazas: kvercxs, matls, Wuprsa da zogjer imagosac. 
maTSi SeimCneva rogorc eqto, ise endoparazituli saxeobebi. xal-
cidebis maspinZel organizmebs warmoadgenen: peplebi, Tanabarfr-
Tiani xorTumianebi, buzebi, xoWoebi, badefrTianebi, sworfrTianebi, 
Trifsebi, baRlinjoebi, tkipebi da sxva.
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III.4. vazis mavne organizmebis winaaRmdeg  
brZolis meTodebi

Tanamedrove etapze mcenareTa dacva ar warmoadgens calke aRebul 
erT romelime meTods. igi calkeuli kulturis movlis agroteq-
nikasTan Serwymuli sxvadasxva meTodis erTobliobas gulisxmobs. 
arCeven mcenareTa dacvis agroteqnikur, seleqciur, biologiur, 
bioteqnikur, meqanikur, fizikur da qimiur meTodebs. maTi ur-
TierTSexamebuli, miznobrivi gamoyeneba integrirebuli brZolis 
saxelwodebiTaa cnobili.

agroteqnikuri brZolis meTodi mavne organizmebis winaaRmdeg 
mimarTuli profilaqtikuri RonisZiebebis kompleqsia, misi mizania, 
Seqmnas mavneblebisa da avadmyofobebis gamomwvevi paTogenebis arse-
bobisaTvis araxelsayreli, xolo dasacavi mcenaris ganviTarebisaTvis 
xelSemwyobi pirobebi. es meTodi damatebiT xarjebsa da specialur 
teqnikur SeiaraRebas ZiriTadad ar moiTxovs. sakmarisia meurneobaSi 
Cveulebrivad gamoyenebuli aparatebi da xelsawyo-iaraRebi.

sasoflo-sameurneo samuSaoebis organizaciul-sameurneo Ro-
nisZiebebis dagegmvisas gaTvaliswinebuli unda iqnas ama Tu im 
kulturis mavne organizmTa kompleqsis Sedgeniloba da SeirCes 
iseTi agroteqnikuri xerxebi, romlebic aqtiurad moqmedeben Zi-
riTad mavneblebsa da daavadebebze da sagrZnoblad zRudaven maT 
gamravleba-gavrcelebas.

mcenareTa dacvis TvalsazrisiT, agroteqnikuri xerxebidan 
didi mniSvneloba aqvs niadagis damuSavebis pirobebs, droulad da 
xarisxovnad Catarebul rwyvas, sasuqebis gamoyenebas, sarevelebis 
mospobas, mosavlis aRebis vadebis zustad dacvas, mosavlis aRebis 
Semdgom darCenili narCenebis mospobasa da a.S.

es xerxebi sasoflo-sameurneo kulturebis mavne organizmebis 
winaaRmdeg brZolis yuradsaRebi saSualebebia da xSirad gadamwyvet 
rols asrulebs maTi mavneobis SemcirebaSi.

seleqciuri brZolis meTodis gamoyeneba damokidebulia mavne orga-
nizmebisadmi sasoflo-sameurneo mcenareebis jiSTa gamZleobaze. igi 
SeiZleba gamomJRavndes ama Tu im mavne organizmis mier gamowveuli 
dazianebis mimarT mcenaris amtanobaSi da morfologiur-anatomiuri 
agebulebis iseT SecvlaSi, rom xeli SeeSalos mavneblis kvebas an 
paTogenis dasaxlebas, maT uaryofiT moqmedebas da sxv.
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mavne organizmebis, gansakuTrebiT sasoflo-sameurneo kultu-
rebis sokovani, baqteriuli da virusuli avadmyofobebis, mimarT 
gamZle jiSebis gamoyvana da gavrceleba mcenareTa dacvis efeqturi 
da perspeqtiuli meTodia.

meqanikuri brZolis meTodSi igulisxmeba mwerebis sxvadasxva 
damWeris gamoyeneba, mavnebel-avadmyofobaTa binadrobis adgilis 
mospoba, daavadebuli da gamxmari totebis SeWra, Stambis da deda-
totebis gafxekva, fuRuroebis amovseba da a.S.

amJamad fermerebi mavnebel-avadmyofobebis mospobis mizniT 
meqanikur meTods samwuxarod iSviaTad mimarTaven. Tumca, rogorc 
sanitarul-higienuri dacvis saSualebas, mas kvlav mniSvnelovani 
adgili ukavia vazis mavne organizmebis winaaRmdeg brZolaSi.

biofizikuri brZolis meTodi meqanikur meTodTan erTad mcenareTa 
dacvis erT-erTi Zveli xerxia, Tumca Tanamedrove fizikis miRwevebi 
SesaZlebels xdis am meTodma ufro mniSvnelovani adgili daikavos 
vazis mavne organizmebis winaaRmdeg brZolaSi.

fizikuri meTodebidan gamoiyeneben: xelovnuri sinaTliT an 
ultraiisferi gamosxivebiT mwerebis mizidvas; kombinirebul ele-
qtromWerebs. 

mavneblebis sterilizaciisaTvis radiaciul gamosxivebas mimar-
Taven da sxv.

biologiuri brZolis meTodi mavne organizmebis bunebrivi mtrebis 
– paraziti da mtacebeli mwerebis, mikroorganizmebis (baqteriebi, 
sokoebi, virusebi), mweriWamia frinvelebisa da cxovelebis – gamoye-
nebaze aris dafuZnebuli. mas amJamad farTod iyeneben mavneblebis, 
ufro naklebad – daavadebebis winaaRmdeg.

entomofagebis da akarifagebis gamoyenebis xerxebidan metad ga-
vrcelebulia sezonuri kolonizacia, rac sasargeblo organizmebis 
xelovnur gamravlebasa da garkveul periodSi bunebaSi gaSvebas 
gulisxmobs. sezonuri kolonizaciis magaliTad gamodgeba paraziti 
triqograma, romlis gasamravleblad bevr qveyanaSi Seqmnilia bio-
fabrikebi. triqograma efeqturia xvatrebisa da zogierTi saxeobis 
winaaRmdeg. saqarTveloSi sezonuri kolonizaciis meTodiT vazis 
fqvilisebri crufarianebis winaaRmdeg sabrZolvelad farTod ga-
moiyeneba xoWo kriptolemusi.

farTod gamoiyeneba Siga arealuri gansaxlebac, romlis drosac 
sasargeblo organizmebi mavneblis gamravlebis Zveli kerebidan iseT 
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axal kerebSi gadaaqvT, sadac maT saTanado raodenobiT dagroveba 
jer kidev ver moaswres. 

aklimatizaciis meTodi ZiriTadad gamoiyeneba sazRvargareTidan 
parazitebisa da mtaceblebis Semoyvanisas, roca maT amravleben da 
bunebaSi uSveben, rom axal garemos Seeguon da SemdgomSi garedan 
Caurevlad gamoavlinon sasargeblo moqmedeba. komstokis crufaria-
nas paraziti fsevdafikusis, aklimatizaciam saqarTveloSi dadebiTi 
Sedegi gamoiRo. 

mniSvnelovania adgilobrivi parazitebisa da mtaceblebis sasar-
geblo moqmedebis xelSewyoba. pirvel rigSi, rekomendebulia pesti-
cidebis gamoyenebis dagegmva iseT periodebSi, roca nakleb saSiSia 
entomofagebisa da akrifagebisaTvis. imave mizans emsaxureba nakve-
Tebis mxolod napirebis an riggamoSvebiT damuSaveba pesticidebiT. 
kargia nakveTebSi SigadaSig yvavilovani mcenareebis daTesvac, raT 
entomofagebma damatebiTi sakvebi miiRon da a.S. 

mavneblebTan brZolis mikrobiologiuri meTodi mwerebis avad-
myofobebis gamomwvevi organizmebis – baqteriebis, virusebisa da 
sokoebis – gamoyenebas gulisxmobs. amJamad yvelaze farTodaa 
gamoyenebuli baqteriebi, romelTa safuZvelze mRrRneli mwerebis 
winaaRmdeg maRalefeqturi preparatebia Seqmnili. esenia: dendro-
bacilini, bitoqsibacilini, lepidocidi da sxva.

mcenareTa avadmyofobebis winaaRmdeg biologiuri meTodiT 
brZolisaTvis gamoyenebulia sokoebis antagonizmisa da zeparatiz-
mis Tvisebebi. maTgan ufro mniSvnelovania antagonizmi, romelic 
upiratesad niadagSi mobinadre sokoebs Soris gvxvdeba, ris gamoc 
niadagi xSirad Tavadve iwmindeba. magaliTad, paTogenuri sokoebis 
– rizoqtoniasa da fuzariumis – aqtivobas sagrZnoblad amcirebs 
niadagis soko triqoderma. 

bioteqnikuri brZolis meTodi gulisxmobs iseTi saSualebebis 
gamoyenebas, romlebic uSualod ki ar spobs mavne mwerebs, aramed 
xels uwyoben maTi mavneobis Semcirebas. gamoyenebuli bunebrivi da 
sinTezuri qimiuri SenaerTebi, zogierTi gamonaklisis garda, nakleb 
saSiSia adamianisa da saerTod TbilsisxlianebisaTvis, naklebad 
anagvianebs garemos, uaryofiTad ar moqmedebs sasargeblo orga-
nizmebze da a.S.

erT-erTi bioteqnikuri xerxia qimiuri sterilizacia. misi upira-
tesobaa, rom aucilebeli ar aris mavneblebis (mwerebisa da tkipebis) 
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masobrivi gamravleba da bunebaSi gaSveba. sakmarisia feromonebTan 
erTad winaswar aprobirebuli (gamocdili) ama Tu im sterilizato-
ris gamoyeneba. 

mniSvnelovani RonisZiebaa atraqtanebis gamoyeneba, romelTa 
daniSnulebacaa, erTi mxriv, mavneblis saxeobrivi Sedgenilobisa da 
ricxovnobis dadgena, xolo, meore mxriv, inseqticidebTan kombini-
reba, raTa damuSavebul farTobze moizidos da moispos mavneblebi.

atraqtantebTan axlos dgas feromonebi, romlebsac masobriv 
atraqtantebsac uwodeben, vinaidan isini erT-erT sqess (mamrs an 
mdedrs) miizidaven.

mwerebis sawinaaRmdegod gamoiyeneba repelantebi, anu damafrTxo-
blebi. poliqlorkamfeni da toqsafeni Tagvisebr mRrRnelebsa da 
frinvelebs afrTxobs. mwerebisa da tkipebis damafrTxoblebi Zalian 
cotaa da ZiriTadad adamianisa da cxovelebis dasacavad gamoiyeneba. 

metad perspeqtiulia antifidantebis jgufi. marTalia, isini 
mavne mwerebsa da tkipebs ar klaven, magram samagierod kvebis unars 
ukargaven maT da amiT mavneobas umcireben. jerjerobiT farTod 
gamoyenebuli araa romelime antifidanti, magram fungicidebis – 
ciramisa da spilenZis qlorJangis, agreTve triazinebis jgufis 
zogierTi herbicidis – moqmedebisas mravali mweri mTlianad wyvets 
an sagrZnoblad amcirebs kvebas. antifidantebis didi upiratesobaa, 
rom isini ar klaven mavneblebis parazitebsa da mtaceblebs da TviT 
mavneblebsac cocxals toveben, riTac ar amcireben sasargeblo 
organizmebis kvebisa da gamravlebis pirobebs. garda amisa, antifi-
dantebi adamianisa da TbilsisxlianebisaTvis toqsiuri araa.

aranakleb mniSvnelovani da perspeqtiulia iuveniluri hormonis 
tipis preparatebi, romelic praqtikulad jerjerobiT naklebad 
gamoiyeneba. hormonebi gamoyofilia TviT mweris organizmebidan. 
matlis kanze umniSvnelo raodenobiT moxvedris SemTxvevaSi mwere-
bi wyveten ganviTarebas da iRupebian. iuveniluri hormonebi xels 
uSlian matlidan Wupris da Wupridan imagos fazaSi gadasvlas. 

amgvarad, sasoflo-sameurneo mcenareebis mavneblebis winaaRmdeg 
brZolis bioteqnikuri meTodi bevr perspeqtiul saSualebas aerTia-
nebs, magram jerjerobiT maTi praqtikuli gamoyeneba (feromonebis 
garda) naklebia.

integrirebuli brZolis meTodi. mavnebel-avadmyofobebis winaaR-
mdeg brZolis sxvadasxva xerxis erTdroulad gamoyeneba cnobilia 
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integrirebuli brZolis saxelwodebiT, romelic, pirvel rigSi, 
pesticidebis iseT dros da iseTi saxiT gamoyenebas gulisxmobs, 
rom mavneblebis bunebriv mtrebs saSualeba mieces maqsimalurad 
gamoavlinon TavianTi sasargeblo moqmedeba. wamlobebi mxolod 
mavneobis ekonomikuri zRvrebis dros tardeba. integrirebul br-
ZolaSi Sedis agreTve seleqciuri, agroteqnikuri, biologiuri da 
sanitarul-higienuri RonisZiebebi, romlebic mavne organizmebis 
ricxovnobas amcireben da saRi mcenareebis miRebas uzrunvelyofen.

integrirebuli brZola sxvadasxva sasoflo-sameurneo kultu-
risTvis sxvadasxvagvaria. Tumca moyvanili ZiriTadi principebi 
erTi da igive rCeba. integrirebuli brZolis dros pesticidebis 
gamoyenebis jeradoba da masStabebi mniSvnelovnad mcirdeba, riTac 
klebulobs garemos danagvianebis saSiSroeba da mcenareul pro-
duqtebSi adamianis janmrTelobisaTvis mavne qimiuri SenaerTebis 
(pesticidebis an misi daSlis produqtebis) naSTis raodenoba (ufro 
vrclad ixileT qvemoT).

qimiuri brZolis meTodi. mcenareTa wamlobisaTvis farTod ga-
moiyeneba brZolis qimiuri saSualebebi – pesticidebi – romlebic 
moqmedi obieqtebis mixedviT iyofian inseqticidebad (mwerebis sawi-
naaRmdego), akaricidebad (tkipebis sawinaaRmdego), fungicidebad 
(sokoebis sawinaaRmdego), zoocidebad (Tagvisebri mRrRnelebis 
sawinaaRmdego) da herbicidebad (sarevelebis sawinaaRmdego).

inseqticidebi moqmedebis meqanizmis mixedviT iyofian: kuW-nawla-
vis anu Sinagani, kontaqturi anu garegani, sistemuri moqmedebisa 
da fumigantebad.

kuW-nawlavis moqmedebis preparatebi mRrRneli tipis piris orga-
nos mqone mwerebis (peplebisa da xoWoebis matlebi da sxv.) winaaRmdeg 
gamoiyeneba. am SemTxvevaSi mweri SxamiT damuSavebul foTols, nayofs 
an ylorts Wams da Signidan iwamleba. nawilobriv aseTi TvisebebiT 
xasiaTdeba preparatebi: fozaloni da sxv.

kontaqturi preparatebi ZiriTadad mwuwni piris agebulebis 
mqone mwerebis (bugrebi, farianebi, crufarianebi da sxva) winaaR-
mdeg gamoiyeneba. xSirad maTve axasiaTebT sistemuri, Sinagani an 
fumigaciuri moqmedeba. aseTi TvisebebiT xasiaTdeba preparatebi 
fosfororganuli, qlororganuli, piretroiduli jgufebidan. imave 
jgufis mwerebis winaaRmdeg gamoiyeneba sistemuri preparatebic, 
romlebic mcenareSi gadaadgilebiTa da ujredis wvenis gziT mwuwn 



116

venaxi da garemo

mwerebs anadgureben. aseT preparatebs miekuTvneba: fosfamidi, anTio 
da sxv., romelTac amave dros mkveTrad gamoxatuli kontaqturi 
moqmedebac axasiaTebs.

fumigantebi mwerebis sunTqvis sistemaze moqmedebs da gamoiyeneba 
rogorc mwuwni, aseve mRrRneli tipis piris agebulebis mwerebis (fesvis 
filoqsera, maxra, mavTula Wiebi, beRlis mavneblebi da sxv) winaaRmdeg.

fungicidebi moqmedebis xasiaTis mixedviT or jgufad iyofa: dac-
viT (profilaqtikuri) da mospobiT (gamanadgurebeli) fungicidebad.

dacviTi fungicidebi iseTi nivTierebebia, romlebic winaswari 
damuSavebiT icaven mcenares fitopaTogenuri organizmebiT daava-
debisagan, magram ukve daavadebulis gankurnebis unari ar SeswevT.

dacviTi anu profilaqtikuri fungicidebi, Tavis mxriv, SeiZleba 
iyos kontaqturi da sistemuri. kontaqturi fungicidebi mcenaris 
zedapirze sokosTan uSualo kontaqtis dros moqmedebs, magram ver 
iWreba mcenaris siRrmeSi. sistemuri moqmedebis fungicids ki mcenareSi 
am mcenarisTvis uvnebeli koncentraciiT wvenTa moZraobis mimarTu-
lebiT gadaadgileba da mosalodneli daavadebebisagan misi dacva an 
dasacavi mcenaris fiziologiur-bioqimiur procesebze urTierTmoq-
medebiT avadmyofobaTa mimarT mcenaris gamZleobis gazrda SeuZlia. 

mospobiTi anu gamanadgurebeli fungicidebi iseT nivTierebebs 
ewodeba, romlebsac paTogenuri sokoebis mospobis unari aqvT.

mospobiTi fungicidebic iyofa kontaqturad da sistemurad. 
mospobiTi-kontaqturi fungicidi spobs ukve ganviTarebul paTo-
gens, magram misi moqmedeba adgilobrivi xasiaTisaa (lokaluria) da 
qsovilebis siRrmeSi ar vrceldeba. mospobiTi-sistemuri fungici-
debis Tvisebaa SeiWras mcenaris qsovilebSi misTvis uvnebi koncen-
traciiT, gadaadgildes da gaanadguros ukve SeWrili paTogeni an 
SeaCeros misi ganviTareba. aseT fungicidebs SeiZleba samkurnalo 
anu Terapiulic ewodos.

fungicidebi ciduri moqmedebis garda SeiZleba fungistatikuri 
an genostatikuri moqmedebiTac xasiaTdebodes.

fungistatikuri iseTi moqmedebaa, rodesac fungicidis gansazR-
vruli koncentracia sporebis gaRvivebisa da miceliumis zrdis 
SeCerebas iwvevs.

genostatikuri iseTi moqmedebaa, romlis drosac fungicidis gan-
sazRvruli koncentracia sokos generaciuli organoebis aqtivobas 
aferxebs da amiT sokos gamravlebas zRudavs.
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mcenareTa dacvis qimiur saSualebaTa gamoyenebis meTodebia: 
Sesxureba, Sefrqveva, fumigacia da moSxamuli misatyuari masalebis 
damzadeba-gamoyeneba.

Sesxureba Sxamis wveTovani formaa, romelic specialuri sasxu-
rebeli aparatebiT miiReba. Sesasxureblad gamoiyeneba xsnarebi, 
emulsiebi da suspenziebi. xsnarebi siTxis iseTi erTferovani for-
mebia, romlebSic nivTierebebi erTnairi fizikur-qimiuri TvisebebiT 
xasiaTdeba da romelTa gancalkevebac SeuZlebelia. emulsia siTxis 
formaa, romelic ori, erTmaneTSi Seurevadi siTxisagan (magaliTad, 
zeTi wyalSi nawildeba wvrili wveTebis saxiT) Sedgeba. imisaTvis, 
rom miviRoT mdgradi emulsia, umateben specialur emulgatorebs da 
stabilizatorebs – sapons, Tixas. suspenzia siTxis formaa, romelSic 
myari nawilakebi wyalSi ileqeba. am Tvisebis Tavidan asacileblad 
suspenziebs sulfitis tutes umateben.

Sefrqveva Sxamis gamoyenebis iseTi formaa, romelic dasacavi 
mcenaris zedapirze fxvnilis saxiT miaqvT. SesxurebasTan SedarebiT 
am SemTxvevaSi Sxami meti raodenobiT ixarjeba. samagierod, drois 
garkveul monakveTSi meti farTobis damuSaveba SeiZleba. Sefrqveva 
gamoiyeneba im SemTxvevaSi, Tu qaris siCqare ar aRemateba 3 m/wm-s. 
winaaRmdeg SemTxvevaSi fxvnilis ganawileba zedapirze araTanabari 
iqneba. Sefrqveva rekomendebulia dilis saaTebSi.

fumigacia es haeris SxamiT (orTqliseburi an gaziseburi) gaje-
rebaa. aseT SemTxvevaSi mweri sunTqvis dros iSxameba. fumigacias 
iyeneben daxurul SenobebSi, specialuri apkebis qveS. niadagSi es 
ukanaskneli Zalze efeqturia fesvis filoqseris mimarT.

moSxamul-misatyuari masalebi pesticidiT gaJRenTili sakvebi 
nivTierebebia. maT Tagvisebri mRrRnelebis an niadagSi mcxovrebi 
mwerebis Tavmoyris adgilebSi iyeneben. misatyuarad vargisia simin-
di, xorbali, qeri da mcenaris sxvadasxva wvniani da daqucmacebuli 
nawilebi.

brZolis kompleqsur RonisZiebaTa gatarebiT mcirdeba wamloba-
Ta jeradoba da mini narCenebiT garemos danagvianebis saSiSroeba.

esa Tu is qimiuri SenaerTi an mikrobiologiuri saSualeba re-
komendebuli rom iyos rogorc mcenareTa dacvis saSualeba, is 
unda akmayofilebdes garkveul moTxovnebs, romelTagan mTavaria: 
maRali toqsiuroba mavne organizmebisaTvis, uvnebloba dasacavi 
mcenarisaTvis, dabali toqsiuroba Tbilsisxlianebisadmi, garemo 
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faqtorebisadmi (temperatura, teni, mzis sxivebi) susti gamZleoba 
da am gziT bunebis danagvianebis naklebi SesaZlebloba, mavne or-
ganizmebis bunebrivi mtrebis (entomofagebi, akarifagebi, entomo-
paTogenuri sokoebi, baqteriebi da virusebi) mimarT toqsiurobis 
swrafi dakargva.

marTalia, amJamad rekomendebuli pesticidebis didi nawili ver 
akmayofilebs ZiriTad moTxovnebs, magram axal pesticidTa Ziebisas 
miRebuli es principebi da yoveli axal rekomendebuli preparati 
winamorbedisagan am maCvenebliT unda gansxvavdebodes.

garda amisa, rekomendebul pesticidebsa da mikrobiologiur 
preparats ama Tu im xarisxiT unda axasiaTebdes universaloba (erT-
droulad unda moqmedebdes Tundac ramdenime mavne organizmze), 
standartuloba, transportabeloba, xelmisawvdomoba (misi fasi ar 
unda iyos maRali), ar iwvevdes metalebis korozias da sxva masalebis 
gafuWebas, ar iyos saSiSi xanZris gaCenis mxriv da a.S.

ukanasknel xanebSi gansakuTrebiT didi yuradReba eqceva pestici-
debisa da mikrobiologiuri preparatebis higienur Sefasebas. isini 
ar unda iyos maRaltoqsiuri adamianebisa da TbilsisxlianebisaTvis, 
mdgradi garemo pirobebisadmi (dauSvebelia iseTi preparatebis 
xmareba, romlebic ori da meti wlis ganmavlobaSi ar iSleba arato-
qsikur komponentebad), ar unda axasiaTebdes cocxal organizmebSi 
dagrovebis unari (kumulacia), ar unda hqondes kancerogenuli, 
mutagenuri, embriotoqsiuri da alergiuli Tvisebebi.

pesticidebi da mikrobiologiuri preparatebi adamianisa da ga-
remosaTvis saSiSroebis TvalsazrisiT Semdeg jgufebadaa dayofili:

pirvel jgufSi Sedis preparatebi, romelTa sd-50 (sasikvdilo 
doza – 50) ar aRemateba 50 mg/kg-s (Zliertoqsiuri preparatebi), 
meore jgufSi sd-50 meryeobs 50-200 mg/kg-s Soris (maRaltoqsiuri 
preparatebi), mesame jgufSi – 200-1000 mg/kg-s Soris (saSualotoq-
siuri preparatebi), xolo meoTxe jgufSi sd-50 metia 1000 mg/kg-ze 
(dabaltoqsiuri preparatebi).

aqroladobis mixedviT pesticidebi iyofa Zlier saSiS, saSiS da 
naklebad saSiS jgufebad, imis mixedviT, Tu ramdenad toqsiuria is 
koncentracia, romelic garemos gajerebas iwvevs.

pesticidTa mdgradoba ganisazRvreba drois im monakveTis sidi-
dis mixedviT, romlis ganmavlobaSic preparati iSleba aratoqsiur 
komponentebad. Tu es dro aRemateba 2 wels, pesticidi miekuTvneba 
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Zlier mdgrad jgufs, Tu meryeobs 0,5-2 wels Soris – mdgrads, xolo 
roca es dro ar aRemateba 1-6 Tves – naklebad mdgrads.

III.4.1. feromonebi

vazis mavne mwerebis winaaRmdeg brZolis erT-erT mniSvnelovan 
araqimiur brZolis RonisZiebad miCneulia feromonebis gamoyeneba. 
es nivTierebebi sam jgufad iyofa:

1.	 mweris sakvebad misazidi nivTierebebi;
2.	 kvercxis debis adgilas mweris misazidi;
3.	 sqesobrivi atraqtantebi.
aseTi dayofa pirobiTia, vinaidan xSirad erTsa da imave nivTiere-

bas sxvadasxva moqmedeba axasiaTebs da Znelia ama Tu im jgufisTvis 
misi mikuTvneba. 

sinTezirebuli feromonebi Semdeg jgufebad iyofa:
•	 sasqeso feromonebi, roca naerTi imave saxeobis sapirispiro sqess 

izidavs ganayofierebis, e.i. saxeobis TviTganaxlebis mizniT;
•	 gangaSis feromonebi, romlis saSualebiTac mwerebi SeigrZnoben 

safrTxis moaxloebas, saSiSi zonidan midian usafrTxo zonaSi;
•	 agregaciuli feromonebi mwerebs exmareba kvercxisadmi subs-

traqtis ZebnaSi, sakvebis ZiebaSi, winaaRmdegobis gadalaxvaSi, 
SejvarebaSi, TavSesafris aRmoCenaSi, patroni mcenaris ZiebaSi 
da a.S.; 

•	 kvalis mimgnebi feromonebi axasiaTebT WianWvelebs da Termi-
tebs, exmareba maT budis moZebnasa da sakvebis mopovebaSi; 

•	 socialuri gamocnobisa da regulaciis feromonebi axasia-
TebT, magaliTad, futkrebs, moqmedeben koloniis farglebSi 
an ojaxis SigniT da monawileoben gamravlebis regulaciaSi.

feromonebis gamoyenebam nawilobriv Secvala farTo speqtris in-
seqticidebis masobrivi gamoyenebis koncefcia, riTac Semcirda maTi 
uaryofiTi gavlena garemoze da Sesustda mwerebis rezistentobis 
gamomuSaveba TviT inseqticidebis mimarT. amasTan, jerjerobiT arsad 
aRniSnula mwerebis rezistentobis an sxva SemgueblobiTi unaris 
gamomuSaveba TviT feromonebis mimarT. feromonebi gamoiyeneba 
mcire koncentraciebiTa da normebiT, Tanac isini swrafad aqrola-
di nivTierebebia, amitom maT ar SeuZliaT garemos danagvianeba da 
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saerTod agrobiocenozis Secvla Sesabamisi uaryofiTi SedegebiT. 
(ufro vrclad qvemoT).

feromonebi biologiurad aqtiuri nivTierebebis erT-erTi didi 
jgufia. cnobilia, rom mwerebi specialuri jirkvlebidan gamoyo-
fen sunian nivTierebebs – feromonebs, romlebic haeris nakadis 
saSualebiT vrceldeba garemoSi da sapasuxo reaqciebs iwvevs imave 
saxeobis individebze. arsebobs feromonebis ramdenime saxeoba: sas-
qeso, agregatuli, kvalis mimgnebi, sakvebis mosaZebni, signalizaciis, 
kvercxis dasadebi substratis mosaZebni da a. S.

CamoTvlil feromonebs Soris gamoirCeva sasqeso feromoni, rome-
lic sakmaod farTod gamoiyeneba mavne mwerebis winaaRmdeg brZolaSi.

mwerebis mier gamoyofili mimzidveli nivTierebebi Zliermoqme-
dia da specifikuric, ramdenadac sakmaod didi manZilidan izidavs 
Tavisive saxeobis mwers. specifikuri ki imitomaa, rom Sejvareba 
xdeba mxolod erTi saxeobis individebs Soris.

biologebisa da qimikosebis erToblivi mcdelobiT ukve gaSifru-
lia 700-800 saxeobis mweris sasqeso feromonebis qimiuri Sedgeni-
loba, ris safuZvelzec sinTezirebulia msgavsi naerTebi, romlebic 
praqtikulad gamoiyeneba mavne mwerebis winaaRmdeg brZolaSi.

feromonebis warmatebiT gamoyeneba dafuZnebulia suniani niv-
TierebiT gaJRenTili substratidan (rezinis mili) aorTqlebuli 
feromonis raodenobaze. feromoniT gaJRenTili rezinis mili 
webogadasxmuli qaRaldis sqesmWerSi Tavsdeba, romelic Tanabrad 
nawildeba xexilis baRSi, venaxSi, bostanSi, mindorSi da sxva (sur. 
60). feromonuli kompleqtebi Sedgeba sqesmWerebis, feromonisa da 
uSrobadi webosagan. maT awarmoeben SCelkovis filiali, estoneTis 
„flora“, moldaveTi. ukanasknel periodSi maTi gamoSveba saqar-
Tvelos mecnierebaTa erovnuli akademiis fizikuri da organuli 
qimiis kvleviTma institutma daiwyo. feromonebs soflis meurneobis 
mavneblebis winaaRmdeg mravalmiznobrivad iyeneben:

1.	 peplebis gamofrenis signalizaciisa da frenis dinamikis gan-
sasazRvrad;

2.	 peplebis aqtivobis Seswavlis mizniT;
3.	 sakarantino mavneblis kerebis aRmosaCenad da maTi gavrcelebis 

sazRvrebis dasadgenad;
4.	 qimiur RonisZiebaTa Catarebis mizanSewonilobis dasadgenad 

(kritikuli ricxovnobis mixedviT);
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5.	 baRisa da venaxis masivebSi mavneblis dasaxlebis sixSiris Se-
saswavlad (mag., yurZnis Wiis kerobrivi gavrcelebis aRmoCena 
da mxolod am keris damuSaveba).

garda zemoaRniSnulisa, feromonebi CarTulia mavne mwerebis 
winaaRmdeg brZolis integrirebul sistemebSi. feromonebi maTSi 
CaerTvebian:

1.	 mamrebis dezorientaciis meTodiT;
2.	 mamrebis vakuumis;
3.	 steriliantiani da inseqticidiani sqesmWerebis meTodebiT. 
maTi gamoyeneba qimiur wamlobaTa jeradobas 2-3-jer amcirebs, 

ekonomikurad momgebiania da ekologiurad gamarTlebuli.
peplebis gamofrenis signalizaciisa da frenis dinamikis gansasazR-

vrad baRis an venaxis masivSi sqesmWerebi ikideba yovel 5 heqtarze 1 
cali. frenis dawyebamde sqesmWeras aTvaliereben yoveldRe, Semdeg 
ki – kviraSi erTxel. sqesmWerze daWerili 1 pepelac ki miuTiTebs 
(adre gazafxulze) frenis dasawyisze, xolo kvireuli aRricxvis 
analizis saSualebiT ganisazRvreba peplebis frenis dReRamuri da 
sezonuri dinamika. 

peplebis aqtiurobis Seswavlis mizniT 5 heqtarze Tavsdeba erTi 
sqesmWeri. peplebi unda amoikrifos saaTSi erTxel. amiT zustad 
dadgindeba peplebis frenis dasawyisi da dasasruli yvela TaobaSi, 
rasac praqtikuli mniSvneloba aqvs. aseve SeiZleba iqve ganisazRvros 
peplebis aqtiuroba, kvercxisdebis periodi, matlebis gamoCeka da 
nayofebSi SeWra.

mavneblebis – yurZnis Wiis, vazis fqvilisebri crufarianas da 
sxvaTa – winaaRmdeg brZolis racionaluri RonisZiebebis Casata-
reblad nakveTebs Seiswavlian feromoniani mWerebis saSualebiT, 
ris Sedegadac adgenen kritikul ricxovnobas, romlis drosac au-
cilebelia maTi sawinaaRmdego RonisZiebebis Catareba. magaliTad, 
vaSlis nayofWamias SemTxvevaSi, susti dasaxlebis dros, rodesac 
4 pepelas miizidavs erTi sqesmWeri, saSualo dasaxlebis nakveTSi, 
sadac kviraSi mizidul pepelaTa odenoba 5-10-s aRwevs da maRali 
dasaxlebis nakveTSi daWeril pepelaTa odenoba 10-s aWarbebs, au-
cilebelia qimiuri brZolis Catareba optimalur vadebSi. samuSao 
vada sakmaod sworad ganisazRvreba kvercxisdebisa da gamoCekili 
matlebis mixedviT. pirvel TaobaSi es dro 6-10 dRea, meore TaobaSi 
ki – pirveli peplis daWeridan 5-7 dRe.
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Tu dReRameSi erT sqesmWerze aRiricxeba 20 pepela, aucilebelia 
yurZnis Wiaze qimiuri meTodis gamoyeneba. pirveli Taobis gamosvla 
mimdinareobs pirveli peplebis daWeridan 17-20 dRis Semdeg, xolo 
meore Taobisa _ 13-16 dRis Semdeg. es vada, cxadia, damokidebulia 
meteorologiur faqtorebze, pirvel da meore TaobaSi sworad Ca-
tarebuli RonisZieba mavneblis ricxovnobas aregulirebs. 

feromonebis gamoyenebis perspeqtiuli meTodia mamrebis dezo-
rientacia. am meTodis arsi aseTia: feromonuli dispenserebidan 
aorTqlebuli suniani nivTiereba ereva haeris nakadSi, xvdeba mweris 
saynos receptorebSi da arRvevs mis ynosviT komunikaciebs. mamri 
gasanayofiereblad ver poulobs mdedrs da mdedri gaunayofierebeli 
rCeba, Sedegad maTi gamravlebis potenciali mcirdeba.

perspeqtiulia agreTve mamrebis vakuumis meTodi, romlis arsi 
Semdegnairiaa: mavne mwerebis winaaRmdeg dakidebul sqesmWerebze 
mofrinaven mamrebi, ewebebian weboze da iRupebian, iqmneba egreT wo-
debuli mamrebis vakumi _ nadgurdebian mamrebi, rac iwvevs mdedrebis 
sterilurobasa da unayofobas. Sesabamisad, mavneblis ricxovnoba 
klebulobs da mcirdeba mis mier miyenebuli zarali.

mamrebis winaaRmdeg vakuumis meTodiT brZolis dros sxvadasxva 
saxeobis winaaRmdeg sxvadasxva raodenobis sqesmWers kideben, ma-
galiTad, vaSlis nayofWamias winaaRmdeg – 30 c/ha-ze, aRmosavluri 
nayofWamiasa da qliavis nayofWamias winaaRmdeg – 20-25 c/ha-ze, 
yurZnis Wiis winaaRmdeg – 10-15 c/ha-ze, kaliforniis farianas wi-
naaRmdeg – 10-20 c/ha-ze, vazis fqvilisebri crufarianas winaaRmdeg 
– 25 c/ha-ze da a.S.

feromonebsa da steriliantebs aqtiurad iyeneben. aseT sqesmWe-
rebSi Siga zedapiri webos magivrad ifareba 4-5%-iani dimatifis an 
Tiotefis wyalxsnariT. damuSavebuli mWeris zedapirTan sasqeso 
feromonebiT moziduli peplebis 9-10 wuTiani kontaqti iwvevs maT 
srul genetikur gadagvarebas. 

amrigad, feromoniani sqesmWerebis saSualebiT iolad SeiZleba 
dadgindes: nakveTze peplebis gamofrenis zusti TariRi, dasaxle-
bis simWidrove, peplebis frenis dRe-Ramuri da sezonuri dinamika, 
sakarantino mavneblebis kerebi da maTi areali, mavneblis kritikuli 
ricxovnoba da, Sesabamisad, brZolis qimiuri meTodis gamoyenebis 
mizanSewoniloba.
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III.5. mevenaxeobis ZiriTadi zonebis fitosanitaruli 
daxasiaTeba

saqarTvelos mravalferovan bunebriv pirobebSi vazis mavne-
bel-daavadebani yvelgan erTnairad ar aris gavrcelebuli da arc 
erTnairi mavneobiT xasiaTdeba.

mevenaxeobis calkeuli raionebi erTmaneTisagan gansxvavdeba vazis 
jiSobrivi SemadgenlobiT, fenofazebiT, agroteqnikur RonisZiebaTa 
TaviseburebebiT, mavnebel-daavadebaTa gansxvavebuli kompleqsiT da 
maTi gavrceleba-ganviTarebis intensivobiT. bunebrivia, es garemoeba 
mavnebel-daavadebaTa gavrceleba-ganviTarebis mixedviT zonebad 
dayofas moiTxovs, rac aucilebelia maT winaaRmdeg brZolis ukeT 
warmarTvisaTvis.

vazis mavnebel-daavadebaTa winaaRmdeg diferencirebuli brZolis 
RonisZiebis SemuSavebis mizniT mevenaxeobis raionebi dayofilia 3 
ZiriTad zonad: kaxeTi, qarTli da imereTi. 

kaxeTi mdebareobs saqarTvelos samxreT-aRmosavleT nawilSi da 
civ gomboris mTiT Sida da gare kaxeTad iyofa. Sida kaxeTi moicavs: 
axmetis, Telavis, yvarlis, gurjaanis, siRnaRis, dedofliswyaros 
raionebis venaxebs. ZiriTadi wamyvani jiSebia: rqawiTeli, saferavi 
da mwvane. gare kaxeTi moicavs gurjaanis raions – kaWreTis zona da 
siRnaRis (ukana mxare) da dedofliswyaros raionebis nawils. Sida 
da gare kaxeTis klimati erTmaneTisagan gansxvavdeba imiT, rom Sida 
kaxeTis klimati SedarebiT mSrali da kontinenturia. haeris saSualo 
wliuri temperaturaa 13-12℃, ivlisSi da agvistoSi ki – 24,5-23,5℃. 
naleqebis saSualo wliuri jami 800-1000 mm-ia. yvelaze meti naleqi 
maissa da ivnisSi modis.

am zonaSi vazis ganviTarebis ZiriTadi fazebis msvleloba jiS 
rqawiTelze Semdegnairia: mesame foToli iSleba 2-5 maiss; vazi 
yvavilobs 5 ivnisidan 15 ivnisamde; yurZeni simwifes 10-25 agvistos 
iwyebs, srul simwifes ki 15-25 seqtembrisaTvis aRwevs; foTolcvenas 
vazi 15-20 noembridan iwyebs. 

am zonaSi gavrcelebulia, ZiriTadad, Wraqi, nacari, sidampleebi, 
vazis baqteriuli kibo, anTraqnozi da sxva. vazis Wraqis gavrcelebis 
saSualo wliuri maCvenebeli 53,5%±4,5-s udris, ganviTarebis – 23,6%± 
3,5%-s. igive SeiZleba iTqvas yurZnis nacrisfer sidampleze. misi 
gavrceleba ar aRemateba 18,3%±3,3-s, ganviTareba ki – 4,5%±1,2-s. 
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rac Seexeba nacars, gavrceleba Seadgens 60,6%±9,3-s, ganviTareba ki 
– 21,2%±3,3-s. am zonaSi SeiZleba Segvxvdes agreTve yurZnis TeTri 
sidample, Savi sidample da sxv., romelTac praqtikuli mniSvneloba 
ara aqvT Tuki Wraqisa da nacris sawinaaRmdego RonisZiebebi droze 
da xarisxianad Catardeba.

qarTli bunebrivi pirobebis TaviseburebiT gansxvavebulia sxva 
zonebisgan. igi SedarebiT mkacri klimaturi pirobebiT xasiaTdeba. 
vazis vegetaciis msvlelobisa da misi mikofloris ganviTarebis 
intensivobis mixedviT qarTli or qvezonad iyofa: 1. Sua da qvemo; 
2. zemo qarTli. 

Sua da qvemo qarTli, zemo qarTlTan SedarebiT, Tbili, mSrali 
haviTa da zomieri, civi zamTriT xasiaTdeba. haeris saSualo wliuri 
temperatura 12-13℃-ia, misi absoluturi minimumi ianvarSi – 20-
22℃-ia, maqsimumi – 35-40℃. naleqebis raodenoba ivlis-agvistoSi 
400-600 mm-ia. venaxebi, ZiriTadad, mcxeTis, kaspis, goris, gardabnis, 
marneulis, bolnisis da nawilobriv TeTri wyaros raionebSia gaSe-
nebuli. am zonaSi ufro metad gavrcelebulia rqawiTeli, Cinuri 
da sufris yurZnis sxvadasxva jiSi. vegetaciis fazaTa msvlelobis 
siCqare rqawiTelze aseTia: vazis mesame foToli gaSlas iwyebs 
daaxloebiT 5-10 maiss, yvavilobs 10-20 ivniss, yurZeni simwifeSi 
Sedis 15-30 agvistos, srul simwifes aRwevs 25-30 seqtembridan, fo-
Tolcvenas iwyebs 15-20 noembridan. am qvezonaSi Wraqi SedarebiT 
naklebi mavneobiT xasiaTdeba, vidre sxva zonaSi. misi gavrceleba 
35,4%±4,1-ia, ganviTareba ki – 15,8%±2,3, yurZnis nacrisferi sidam-
plis gavrceleba 28%±1,2-ia, ganviTareba – 1,9%±0,3, rac unda aixsnas 
naleqebis simciriT da haeris SefardebiTi tenis naklebobiT. nacari 
ki aq metad xelsayrel pirobebs poulobs. amitomaa, rom gavrceleba 
80,2%±15,1-s aRwevs, ganviTareba ki – 28,5%±6,7-s.

zemo qarTlis mkacri klimaturi pirobebi metad uCveuloa saqar-
Tvelos mevenaxeobis sxva zonebisaTvis. saSualo wliuri temperatura 
10,5-8,5℃-ia, temperaturis absuluturi minimumi – 31-27℃. maqsi-
maluri temperatura ivlisSi saSualod 28-25℃-ia, naleqebis wliuri 
raodenoba 550-600 mm-s aRwevs. naleqebi gazafxulze da zafxulis 
dasawyisSia. yvelaze naklebi naleqi ivlis-agvistoSi aRiniSneba. 
calke unda aRvniSnoT mesxeTis mikroraionis bunebrivi klimaturi 
maCveneblebi, sadac temperaturis absoluturi minimumi 24-32℃-ia, 
amitom aq zamTarSi aucilebelia vazis Camarxva miwaSi. am kultu-
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risTvis yvelaze cxeli Tvea agvisto, roca temperatura saSualod 
28-29℃-ia, zogjer 39℃-mdec adis. naleqebis raodenoba 450-500 mm-
ia. ZiriTadi sawarmoo jiSebia: Cinuri, goruli mwvane da aligote.

vazis vegetaciuri msvleloba jiS Cinurze aseTia: mesame foToli 
iSleba 15-20 maiss, yvavilobs 15-25 ivniss, yurZeni simwifeSi Sedis 
10-15 seqtembridan, srul simwifeSi – 10-15 oqtombers, foTolcvena 
iwyeba 30 oqtombridan. 

bunebriv-klimaturi pirobebi xels uSlis daavadebaTa epifioto-
tiur ganviTarebas. saqarTvelos mevenaxeobis sxva zonebTan SedarebiT 
Wraqis yvelaze naklebi mavneoba am zonaSia. misi gavrceleba 32,6%±3,1-s 
ar aRemateba, ganviTareba – 12,5%±2,4-s. igive SeiZleba iTqvas yurZnis 
nacrisfer sidampleze. saSualo mravalwliani monacemebis mixedviT, 
misi gavrceleba 12,5%±1,2-ia, ganviTareba ki – 3,2%±0,4. nacris gavr-
celeba 76,3%±1,2-s aRwevs, ganviTareba – 28,2%±5,1-s.

imereTi mevenaxeobis ZiriTadi zonaa kaxeTis Semdeg. igi te-
nian subtropikul mxareSia moqceuli, magram kontinenturi havis 
mniSvnelovan gavlenas ganicdis. am zonas CrdiloeTidan ekvris 
raWa-leCxumis mTa, samxreTiT – mesxeTi, dasavleTis mxridan daqa-
nebulia Savi zRvisaken. imereTis klimati cvalebadia – ZiriTadad 
temperaturisa da naleqebis mxriv. es faqtorebi gavlenas axdens 
vazis mavnebel-daavadebaTa ganviTarebaze. am zonis mikroraionebia: 
zestafoni, Terjola, baRdaTi, vani, samtredia, quTaisi, wyaltubo, 
saCxere, WiaTura da sxv. mTavari sawarmoo jiSebia: colikouri, cicqa, 
aleqsandrouli, raWuli TeTri, Cxaveri, aladasturi. 

am zonaSi fenologiuri fazebis msvleloba jiS colikourze 
aseTia: 30 aprili-6 maisisaTvis ukve gaSlilia mesame foToli, yva-
viloba iwyeba 25-30 maiss, mTavrdeba 10-16 ivniss, simwifeSi Sesvlas 
iwyebs 14-20 seqtembers, srul simwifes aRwevs 10-25 oqtombers. 
foTolcvena iwyeba 15-20 noembridan.

am zonis klimatur Taviseburebaze gavlenas axdens aRmosavleTis 
xSiri qarebi. naleqebis raodenoba sakmaod maRalia, wliurad 1200-
1500 mm-s Seadgens da Tveebis mixedviT araTanabrad nawildeba. vazis 
aqtiuri vegetaciis periodSi, yvavilobisas, gamoxorbvlisas da simwi-
fis periodSi xSiria wvimebi, roca naleqebis dekaduri raodenoba 100 
mm-s aRwevs da xels uwyobs avadmyofobaTa gavrceleba-ganviTarebas. 
wliuri saSualo temperatura 14-15℃-ia. am zonisaTvis xSiri movlenaa 
Wraqis, nacris, nacrisferi sidamplis epifitotiuri gavrceleba-gan-
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viTareba. magaliTad, saSualo mravalwliuri monacemebis mixedviT 
Wraqis gavrceleba 80-82%-ia, ganviTareba – 30-32%. nacris mavneoba 
SedarebiT naklebia. gavrceleba Seadgens 35,4-40,1%-s, ganviTareba – 
11,4-13,0%-s. sakmaod Zlier viTardeba yurZnis nacrisferi sidample. 
saSualod misi gavrceleba 38,4-40,3%-ia. zogierT wels aTraqnozi da 
sxvadasxva sidample viTardeba, magram maT winaaRmdeg specialuri 
RonisZiebebis SemuSavebas praqtikuli mniSvneloba ara aqvs. 

daavadebebis (Wraqi, nacari, nacrisferi sidample) ganviTarebis 
dinamika Seswavlili iqna kaxeTSi, qarTlsa da imereTSi. yvelaze 
xangrZlivi epifitotiuri ganviTareba aqvs aRniSnul daavadebebs 
dasavleT saqarTvelos pirobebSi. nacrisferi sidample kaxeTSi 
vrceldeba naklebi intensiurobiT. qarTlis zonaSi ufro sustad, 
ise rom, mis winaaRmdeg brZolis Catareba ar unda CaiTvalos mi-
zanSewonilad. nacris Zlieri epifitotiuri ganviTareba aRiniSneba 
qarTlSi, Semdeg kaxeTSi, ufro sustad – dasavleT saqarTveloSi.

III.6. brZolis RonisZiebaTa sistema mevenaxeobis 
zonebis mixedviT

III.6.1. kaxeTi

mosvenebis periodSi, gvian Semodgomaze foTlebis Camocvenis 
Semdeg niadagi 20-22 sm siRrmeze unda moixnas, rac mniSvnelovnad 
amcirebs Wraqis, nacrisa da sidamplis gamomwvevi sokoebis in-
feqciis marags, spobs niadagis mavneblebs da sxv. amave periodSi 
baqteriuli kibos gavrcelebis kerebSi, Tu simsivneebi modebulia 
namyenis adgilze an saZireze, aseTi vazebi amoiZirkveba da daiwve-
ba. namynobi adgilis zeviT simsivnis ganviTarebis SemTxvevaSi vazi 
gadaiWreba Stambze, simsivnidan 10-15 sm-is dacilebiT. Tu rqebia 
dazianebuli, isini unda moscildes mcenares. adre gazafxulze vazis 
Stambi unda gaiwmindos amskdari qerqisagan, gaisxlas, anasxlavi ki 
gaitanos da daiwvas. 

vegetaciis periodSi gasatarebeli RonisZiebebi: kvirtis dabervidan 
3-4 foTlis gamoCenamde, tkipebis winaaRmdeg gamoiyeneba: 0,2%-iani 
bi-58 axali, 0,2%-iani neoroni, 0,04%-iani masai sxv. wamloba tardeba 
mxolod kerobrivad, roca mavneblis raodenoba erT foTolze 3 
tkipaze metia.
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amave periodSi, yurZnis Wiis gamoCenisa da brZolis RonisZiebis 
signalizaciis mizniT gamoiyeneba feromoniani sqesmWerebi (1-2 c/ha).

yvaviledze kokrebis gancalkevebis periodSi – RonisZieba gaTva-
liswinebulia Wraqis, anTraqnozis, tkipebis, yurZnis Wiis I Taobis 
matlebis mimarT, sadac gamoyenebuli iqneba 0,2%-iani poliramis, 
0,2%-iani bi-58 axali da kombinirebuli xsnaris Sesxureba. 

yurZnis Wiis pirveli Taobis matlebis mimarT wamloba unda 
Catardes im SemTxvevaSi, Tu peplebis frenis dawyebidan 5 dRis 
ganmavlobaSi weboian mWerze aRmoCndeba 5-7 pirveli Taobis pepela 
da 100 yvaviledze 10 matli. 

venaxSi erTwlovani (birka, xvarTqla, JunJruko, matitela, Roris 
qada da sxv.) da mravalwlovani (Salafa, Wanga, glerta, nari da sxva) 
gazafxulis sarevelebis winaaRmdeg gamoyenebuli iqneba glifosatis 
warmoebuli herbicidebi: dominatori (2-4 kg/ha), uragan-forte (1,5-3 
kg/ha), fiuzilad forte (1,2-1,5 kg/ha) an maTi Semcvlelebi. Sesxureba 
unda Catardes mimarTulad kulturis dacviT. 

yvavilobis wina periodSi wamloba gaTvaliswinebulia vazis 
Wraqis, nacris, yurZnis nacrisferi sidamplis da mavneblebis wi-
naaRmdeg. gamoiyeneba 0,2%-iani akrobatis (an 0,25%-iani ridomil 
goldis), 0,5%-iani kumulusis da 0,03%-iani fastakis kombinire-
buli nazavi. 

yvavilobis damTavrebisTanave vazis Wraqis, nacris, tkipebis, koq-
cidebis winaaRmdeg gamoyenebuli iqneba 0,2%-iani akrobatis, 0,3%-iani 
kolisis (an 0,04%-iani topazis) da 0,04%-iani karate zeonis an maTi 
Semcvlelebis kombinirebuli nazavi. tkipebis winaaRmdeg gamoiyeneba 
akarifagi metaseliusi. 

koqcidebis mimarT wamloba Catardeba maSin, roca erT mcenareze 
mavneblis dasaxlebis sixSire 5-6 individs miaRwevs.

isrimobis dasawyisSi Wraqis, nacris, Savi sidamplis, yurZnis Wiis 
II Taobis matlebis winaaRmdeg gamoiyeneba 0,2%-iani kabrio topis, 
0,03%-iani fastakis an maTi Semcvlelebis kombinirebuli nazaviT 
Sesxureba. sruli isrimobis periodSi vazis Wraqis, nacris winaaRmdeg 
gamoiyeneba romelime spilenZSemcveli fungicidis, 0,5%-iani Tiovit 
jetis an kumulusis kombinirebuli nazaviT Sesxureba.

yurZnis simwifis dasawyisSi yurZnis Wiis mesame Taobis matlebis 
da crufarianebis winaaRmdeg gamoiyeneba mxolod baqteriuli pre-
paratebi: bitoqsibacilini (0,6%), lepidocidi (0,3%) da feromoniani 
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sqesmWerebi brZolis TvalsazrisiT (15-25 cali/ha), crufarianebis 
winaaRmdeg ki kriptolemusis xoWo (1000 c/ha-ze).

yurZnis nacrisferi sidamplis epifitotiuri gavrcelebisas simwi-
fis periodSi mtevnebs SevasxurebT mxolod 2%-iani bordoul siTxes.

III.6.2. qarTli

kvirtis dabervidan 3-4 foTlis gamoCenamde mRrRneli mavne-
blebisa da tkipebis (ablabudiani, filokoptesi, epitrimerusi) 
winaaRmdeg gamoyenebuli unda iqnes 0,2%-iani bi-58 axali, 0,04%-iani 
masai an 0,2%-iani neoroni. tkipebis winaaRmdeg Sesxureba tardeba 
mxolod kerobrivad, roca mavneblis raodenoba erT foTolze 3 
tkipaze metia.

amave periodSi yurZnis Wiis gamoCenisa da brZolis RonisZiebis 
signalizaciis mizniT gamoiyeneba feromoniani sqesmWerebi (1-2c/ha) 
yvaviledze kokrebis gancalkevebis periodSi, 0,5%-iani Tiovit jetis 
da 0,03%-iani fastakis an 0,04%-iani karates an maTi Semcvlelebis 
kombinirebuli nazaviT. igi mimarTulia nacris, tkipebis da yurZnis 
Wiis pirveli Taobis matlebis winaaRmdeg.

yurZnis Wiis pirveli Taobis matlebis winaaRmdeg wamloba unda 
daiwyos maSin, roca peplebis frenis dawyebidan 5 dRis ganmavlo-
baSi weboian mWerze aRmoCndeba 5-7 pirveli Taobis pepela an 100 
yvaviledze 10 matli.

yvavilobis dawyebis win Wraqisa da nacris winaaRmdeg saWiroa 
0,2%-iani kabrio topiT wamlobis Catareba.

yvavilobis damTavrebisas an marcvlebis gamoxorblisTanave 
aucilebelia Wraqis, nacris, yurZnis Wiis, sxvadasxva tkipis da 
koqcidis winaaRmdeg 0,2%-iani akrobatiT (an 0,25%-iani ridomil 
goldi) 0,03%-iani kolisiT (an 0,04%-iani topazi) da 0,03%-iani 
fastakis nazaviT kombinirebuli wamloba.

yurZnis Wiis, koqcidebis da tkipebis winaaRmdeg RonisZiebis 
Catareba emyareba mavneblis kritikul ricxovnobas.

sarevelebis masiuri gavrcelebis periodSi erTwlovani da mra-
valwlovani sarevelebis winaaRmdeg gamoyenebuli iqneba glifosa-
tis warmoebuli perbicidebi: dominatori (2-4 l/ha), uragan forte 
(1,5-3,0 l/ha).
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isrimobis periodSi Wraqisa da nacris winaaRmdeg saWiro iqneba 
0,2%-iani akrobatisa da 0,03-iani kolisis an 0,25%-iani ridomil 
goldisa da 0,04%-iani topaziT kombinirebuli wamloba.

simwifis dawyebis win wamloba mimarTulia Wraqisa da nacris 
winaaRmdeg igive kombinirebuli nazaviT, rac miTiTebulia wina 
wamlobisas. yurZnis Wiis mesame Taobis winaaRmdeg, misi gavrcele-
bis kerebSi wamlobas vatarebT 0,3%-iani lepidocidiT an 0,6%-iani 
bitoqsibaciliniT, an gamoviyenebT feromonian sqesmWerebs brZolis 
TvalsazrisiT (15-20 c/ha).

SeniSvna: dasaxelebuli axali fungicidebis uqonlobis SemTx-
vevaSi Wraqis winaaRmdeg gamoviyenebT 1%-ian bordoul siTxes. ar 
SeiZleba masTan aq dasaxelebuli inseqticidebis da akaricidebis 
kombinireba. am SemTxvevaSi saWiro RonisZiebebi unda Catardes yo-
veli mavne organizmis mimarT cal-calke.

III.6.3. imereTi

kvirtis dabervidan 3-4 foTlis gamoCenamde buknas, vazis foT-
lixvevias, xvatarebisa da sxva mRrRneli mavneblebis winaaRmdeg unda 
gamoviyenoT 0,2%-iani bi-58 axali, 0,2%-iani aqteliki an 0,04%-iani 
karates an maTi Semcvlelebis emulsia.

rodesac ylortebis sigrZe 15-20 sm-s miaRwevs, Sesawamlad saWiro 
iqneba 0,2%-iani polirami, 0,5%-iani delani an 0,3%-iani kauritilis 
da 0,2%-iani aqtelikis emulsiis kombinirebuli nazavi. es wamloba 
mimarTulia Wraqis, anTraqnozis, mRrRneli mavneblebis, kvirtisa da 
megale tkipas winaaRmdeg. 

yvaviledze kokrebis gancalkevebisas Wraqisa da tkipebis winaaR-
mdeg unda gamoviyenoT 0,2%-iani kabrio topis da 0,04%-iani masais 
an maTi Semcvlelebis kombinirebuli nazavi. 

tkipebis winaaRmdeg RonisZieba Catardeba im SemTxvevaSi, Tu 
mavneblis raodenoba erT foTolze 3 tkipaze meti iqneba.

yvavilobis win an damTavrebisas saWiroa 0,25%-iani ridomil 
goldis (an 0,2%-iani akrobatis) da 0,04%-iani kolisis da 0,04%-iani 
karates kombinirebuli nazavi. es wamloba mimarTulia Wraqis, nacris, 
nacrisferi sidamplis, tkipebis, nairWamia foTlixvevias I Taobis 
matlebis, koqcidebis winaaRmdeg.
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tkipebisa da koqcidebis winaaRmdeg RonisZiebis Catareba mavne-
blis kritikul ricxobriobazea damokidebuli. 

am periodSi sarevelebis masiuri gavrcelebisas erTwliani da 
mravalwliani sarevelebis winaaRmdeg gamoyenebuli iqneba glifo-
satis warmoebuli herbicidebi: dominatoris wx 360 g/l 2-4 l/ha-ze, 
uragan forte – 2-3 l/ha.

marcvlebis gamoxorbvlis periodSi Wraqisa da nacris winaaRmdeg 
gamoyenebuli iqneba 0,2%-iani kabrio topi.

isrimobis periodSi Wraqis, nacris, nairWamia foTlixvevias II 
Taobis matlebisa da, agreTve koqcidebis matlebis winaaRmdeg gamo-
yenebuli iqneba 0,25%-iani ridomil goldis da 0,02%-iani strobis da 
0,03%-iani fastakis kombinirebuli nazavi, sruli isrimobis periodSi 
– 0,5%-iani delanis da 0,02%-iani strobis da 0,5%-iani Tiovit jetis 
(kumulusis) an maTi Semcvlelebis kombinirebuli nazavi. 

yurZnis simwifis dawyebamde xSir da xangrZliv wvimian wlebSi 
Wraqis winaaRmdeg gaTvaliswinebulia igive fungicidebi, rac wina 
wamlobisas aris dasaxelebuli, xolo yurZnis Wiis da foTolxvevias 
matlebis winaaRmdeg unda gamoviyenoT 0,3%-iani lepidocidi, 0,6%-
iani bitoqsibacilini. 

simwifis periodSi yurZnis nacrisferi sidamplis epifitotiuri 
gavrcelebis wamloba tardeba mxolod 2%-iani bordouli siTxiT. 
saWiroebis SemTxvevaSi wamloba ganmeordeba 10-12 dRis Semdeg.

III.7. venaxis dacva frinvelebisgan

gamokvlevebiT dasturdeba, rom saqarTvelos mevenaxeobas, gan-
sakuTrebiT yurZnis mwifobis dros, did zarals ayeneben frinvelebi. 
maTgan uaryofiTi TvisebebiT gamoirCevian: beRurebi, SoSiebi da 
SaSvebi. imis gamo, rom aRniSnuli saxeobis frinvelebs weliwadis 
sxva periodSi didi sargeblobis motanac SeuZliaT mcenareTa mavne 
mwerebis ganadgurebis saqmeSi, maT winaaRmdeg gamanadgurebeli qi-
miuri RonisZiebis Catareba araa mizanSewonili. problemis gadawy-
veta SesaZlebelia damafrTxobeli mowyobilobebis gamoyenebiT. es 
mowyobilobebi avtomatur reJimze muSaoben da gamoscemen sxivur da 
bgeriT signalebs, riTac mniSvnelovnad amcireben yurZnis mosavlis 
danakargebs da mis mier dazianebuli mtevani).
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msoflioSi aRniSnuli problemis gadasawyvetad warmatebiT gamoi-
yeneba „purivoqsis“ damafrTxobeli aparatebi, romlebic aTasobiT 
heqtar sasoflo-sameurneo kulturebs icavs. es mowyobilobebi 
propanze muSaobs da Zalze ekonomiuria. aseTebia:

•	 karuseli. igi damoukideblad gardamqmneli bgeriTi dama-
frTxobelia. aparati emsaxureba 3-4 ha farTobs. gasrolebi 
mudmivad icvlian mimarTulebas. aparati gamoiyeneba venaxebSi, 
marcvlovani kulturebis naTesebSi, xexilis baRebSi, agreTve 
kartofilisa da Warxlis plantaciebSi;

•	 orjeradi gasrolis karuseli. igi dasaxlebuli punqtidan moSo-
rebiT gamoiyeneba. aparati avtomatur marTvazea. SesaZlebelia 
calkeul gasrolas Soris intervalis regulireba;

•	 dupleqsi. igi stacionaruli damafrTxobelia, romelic venaxebs, 
xexilis baRebs, marcvlovani kulturebis naTesebsa da Warxlis 
plantaciebs (1-2 heqtar farTobze) gareuli frinvelebisagan 
icavs;

•	 saaTis meqanizmi. igi xeliT imarTeba. misi CarTva da gamor-
Tva SesaZlebelia nebismier dros, dRisiT da RamiT. aparatis 
gamoyenebiT damafrTxobeli SeiZleba 10 dRis ganmavlobaSi 
damoukideblad, adamianis Carevis gareSe muSaobdes;

•	 racco. igi bgeriT da sxivur damafrTxobelTa kombinaciaa. 
misi simaRle 7,5 metria. propanis afeTqebis Sedegad antenaze 
xdeba katapultireba. misi gamoyeneba SesaZlebelia venaxebSi, 
bostneul kulturebSi, baRebSi, dasaxlebul punqtebTan axlos, 
sadac ar SeiZleba xmovani gasrolebi. es aparati farTobs 
mtredebis, SoSiebisa da yanCebisagan icavs.

aRniSnuli damafrTxoblebis gamoyenebisas mizanSewonilia apa-
ratebis morigeobiTi gamoyeneba, radgan xangrZlivi gamoyenebis 
SemTxvevaSi frinveli SeiZleba SeeCvios sxivur an bgeriT signalebs 
da amis gamo aparatis efeqturobac Semcirdes.

israelSi beRurebisagan yurZnis mosavlis damcav saSualebad 
gamoyenebulia mavTulbade. iq 1981 wels 10 ha venaxis farTobze 
beRurebisagan miyenebulma zaralma 45 000 dolari Seadgina, amitom 
1982 wlis ivnisSi gamoiyenes 57 m-is sigrZis mavTulbade. 10 dRis 
ganmavlobaSi daiWires 2754 beRura, aqedan 57% – mdedri, 15% – mamri, 
32% – axalgazrda Taobis individi. amaTgan 27% daWerili iyo erT 
dReSi da 2-6 dekadis Semdeg dReebSi. frinvelebis umetesi nawili 
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daiWires dilis da saRamos saaTebSi. 1982 wlis Semodgomaze aRniS-
nul farTobze yurZnis mosavali ar dazianebula frinvelebisagan. 
ebraeli specialistebi gvTavazoben, gamoviyenoT mavTulbadeebi 
beRurebisa da sxva mavnebeli frinvelebis mosacileblad maTi patara 
nakveTebisaken gadafrenis marSrutze.

aSS-Si Seiqmna frinvelebis damafrTxobeli akustikuri eleqtroa-
parati, romelic warmoqmnis sagangaSo daniSnulebis frinvelebis 
xmebs. xmovani signalebi 600-6000 herc talRaze gadaicema. amave 
dros avtomats SeuZlia daafrTxos 2 saxeobis frinveli. aparati 
aRWurvilia fotoelementiT, romelic mowyobilobas mzis amosvlis 
dros CarTavs da Sebindebisas gamorTavs. inglisSic Seiqmna avtomati 
baRebSi frinvelebis dasafrTxobad. is 12-voltiani eleqtroZraviTaa 
aRWurvili. masze erTdroulad 2 sirena irTveba. eleqtroavtomaturi 
mowyobiloba CarTavs aparats gaTenebisas da gamorTavs Sebindebisas. 
elementebi aparats amuSavebs 14 dRis ganmavlobaSi. 

III.8. dasetyvili venaxebis movla

setyva xSirad azianebs kaxeTisa da qarTlis venaxebs, iSviaTad – 
imereTis venaxebsac. setyviT gansakuTrebiT kaxeTi ziandeba. igi xSi-
rad venaxis mTel masivebs ufoTlod da unayofod tovebs, mTlianad 
spobs wlis mosavals. dasetyvil venaxebSi masobrivad Cndeba yurZnis 
TeTri sidample da sxva avadmyofoba, axalamonayar ylortebze da 
yvaviledze ki metad intensiurad viTardeba Wraqi da nacari. 

vazis setyvisagan dazianeba mosalodnelia aqtiuri vegetaciis 
yvela periodSi _ rqebze pirveli foTolakebis gamoCenidan rTvelis 
damTavrebamde, amitom setyvis Semdeg gasatarebeli RonisZiebebi 
ganisazRvreba imis mixedviT, vegetaciis romel periodSi da ra xa-
risxiTaa dazianebuli vazi. 

Tu setyva yvavilobamde movida iseTi siZlieriT, rom samamule 
ylortebi uwyvet zolebad daaziana da yvela saxis mwvane masis 
or mesamedze meti mTlianad mospo, am SemTxvevaSi dauyovnebliv 
gaisxvleba vazi. ylortebi moiWreba mTlianad an gadaiWreba muxl-
Tan bazisis datovebiT. Tu vazis mwvane organoebi naxevrad mainc 
gadarCa, maSin sxvla ar aris saWiro. aseT vazebs movacliT mxolod 
gadatexil nawilebs. orive SemTxvevaSi saswrafod, Tu SesaZlebelia, 
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imave dResve, daviwyebT setyviT dazianebuli venaxis wamlobas. igi, 
pirvel rigSi, mimarTulia Wrilobaze gavrcelebuli soko-organiz-
mebis winaaRmdeg, rogorebicaa: yurZnis TeTri, Savi da nacrisferi 
sidampleebis, agreTve Wraqis mimarT. 

setyvis Semdeg wamloba tardeba fungicidebis gazrdili kon-
centraciebiT. 

0,6%-iani spilenZis qlorJangiT an 0,4%-iani eupareniT, 0,6%-
iani kuproqsatis an/da 2%-iani bordouli siTxiT. 8-10 dRis Semdeg 
ganmeorebiT unda SevasxuroT erT-erTi dasaxelebuli fungicidi. 
Semdegi wamloba gagrZeldeba Cveulebrivad dadgenil vadebSi.

yvavilobis an isrimobis periodSi – simwifis dawyebamde venaxis 
dasetyvisas Tavi unda SevikavoT masobrivi gasxvlisagan. mxolod 
movacliT dazianebul nawilebs da maSinve SevasxurebT 0,2%-iani 
poliramisa da 0,02%-iani strobis kombinaciiT gamzadebul xsnars an 
mis Semcvlelebs. CamoTvlili preparatebis uqonlobisas wamlobebi 
Catardeba 1%-iani bordouli siTxiT da koloiduri gogirdiT. mom-
devno wamlobebi Catardeba 8-10 dRis Semdeg, magram ara gazrdili 
koncentraciebiT. danarCeni wamlobebi ki Cveulebriv vadebSi moxdeba 
rekomendebuli fungicidebis kombinirebuli nazavebiT. 

Tu simwifis periodSi daisetyveba venaxi, maSin wamlobebi unda 
CavataroT 0,5%-iani delaniT an 0,02%-iani strobiT. aRniSnuli 
preparatebis uqonlobis SemTxvevaSi SevasxurebT 2%-ian bordoul 
siTxes, mokrefamde ara ugvianes 20 dRisa. 



cnobilia, rom niadagebi ganicdian sxvadasxva gareSe zemoqmedebas. 
pirvel rigSi, es exeba sasoflo-sameurneo savargulebs. niadagebis 
dabinZureba warmoadgens maTi fizikuri, fizikur-qimiuri, qimiuri, 
biologiuri da bioqimiuri funqciebis darRvevas. amJamad dadge-
nilia, rom niadagebis dabinZureba warmoadgens ara marto masSi 
calkeuli nivTierebebis, elementebis, mavne mikroorganizmebis 
SeRwevas, aramed saukuneebis manZilze dadgenili wonasworobis 
darRvevas, romlis aRdgenas esaWiroeba xangrZlivi periodi. eko-
logiuri garemo rTuldeba, Zlierdeba niadagebis teqnogenuli 
dabinZurebis procesebi.

amJamad cnobilia niadagebis dabinZurebis Semdegi tipebi:

•	 calkeuli damuSavebis dros (ZiriTadSi karierebi);

•	 araorganuli da organuli narCenebiT;

•	 haeriT gadatanili nivTierebebiT;

•	 radioaqtiuri nivTierebebiT;

•	 soflis meurneobis da tyis narCenebiT;

•	 cxovelebis eqskrementebiT;

•	 fekaliebiT;

•	 eroziis da mewyerebis Sedegad;

•	 damlaSebis Sedegad;

•	 SemJavebis Sedegad;

•	 pesticidebiT.

I V  T a v i 
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mavne nivTirebebis Tavidan acilebis da niadagis gawmendis me-
Todebi aerTianebs xerxebs, romlebic icavs niadags masSi mavne 
nivTirebebis moxvedrisa da lokalizaciisagan da uzrunvelyofs 
niadagidan mavne nivTierebebis mocilebas:

•	 sasuqebis saxeobebis, dozebis, vadebis da xerxebis dacva;
•	 azotovani mineraluri sasuqebis gadidebuli dozebis Setana 

nawil-nawil, mcenareebis ganviTarebis fazebis gaTvaliswinebiT;
•	 mineraluri da organuli sasuqebis Sexameba;
•	 eroziuli procesebis Tavidan acileba;
•	 mcenareTa dacvis racionaluri sistemis gamoyeneba qimikatebis 

SezRuduli gamoyenebiT;
•	 herbicidebis racionaluri gamoyeneba niadagSi organuli ni-

vTierebis Semcvelobis gaTvaliswinebiT;
•	 mcenareTa dacvis biologiuri meTodebis gamoyeneba;
•	 niadagSi arsebuli mZime metalebis gadayvana Zneladxsnad 

formebSi.
vazis agroqekologiis aspeqtebidan sagulisxmoa erozia, radioa-

qtiurobis da mZime liTonebis problemebi (o. zardaliSvili, Teo 
uruSaZe, 1992; Urushadze T., Urushadze A., 2003; Gogichaishvili G., Urushadze Teo, 
2006; Ghambashidze G., Blum W., Urushadze T., Mentler A., 2006; Felix-Henningsen 
P., Urushadze T., Steffens D., Kalandadze B., Narimanidze E., 2009; Urushadze 
T., Blum W., 2014; Urushadze T., Manakhov D., 2017; Bakradze E., Vodyanitski 
Y., Urushadze T., Chankseliani Z., Arabidze M., 2018; Urushadze T., Vodyanitski Y., 
Bakradze E., 2018; Pagava K., Urushadze T., Bakradze E., 2020).

IV.1. erozia

niadagebis erozia aris niadagebis degradaciis erT-erTi ZiriTadi 
faqtori. jer kidev 1980 wlis monacemebiT, qveyanaSi erozirebuli 
iyo 300 000 heqtari, maT Soris, 200 000 ha _ wylismieri, xolo 100 
000 ha _ qarismieri (gansakuTrebiT qveynis aRmosavleT nawilSi) 
eroziiT, magram ukve XX saukunis bolos erozirebuli iyo 1 mln 
ha-ze meti, saxnavi miwebi _ 380 000 ha, saZovrebi _ 547 000 ha. qveyna-
Si niadagebis saSualo wliuri Camonadeni fasdeba 15-20 t/ha-ze (G. 
Gogichaishvili, Teo Urushadze 2006).
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cxrili 3. saqarTvelos mdinareebis auzSi niadagebis saSualo 
wliuri Camonadeni (Gogichaishvili G., Urushadze Teo, 2006).

niadagebis Camonadeni 
(t/ha)

mdinareebis auzis farTobi (km2)

dasavleT 
saqarTvelo

aRmosavleT 
saqarTvelo

<5 - 4,217

5 - 10 5,118 10,803

10-15 - -

15-20 5,900 4,980

20-30 17,060 3,351

>30 6,484 10,987

eroziis ganviTareba mWidrod ukavSirdeba reliefis faqtors. 
rac ufro metia ferdobis daxriloba, miT metia eroziis ganviTa-
rebis albaToba. gansakuTrebiT mWidrod ukavSrdeba erozirebu-
li niadagebis farTobi saxnavi miwebis eqspoziciasa da ferdobis 
daxrilobas.

cxrili 4. ferdobebis mixedviT saxnavi miwebis ganawileba (aTasi ha)

qveynis 
regionebi

saxnavi 
miwebi  
(aTasi 

ha)

ganawileba ferdobebis daxrilobis 
mixedviT (gradusebSi)

0-2 2-5 5-10 10-15 15-20 20-25 >25

dasavleTi 186,8 89,7 33,0 26,0 21,6 11,3 3,2 2,0

aRmoavleTi 486,4 266,6 127,4 66,9 18,8 5,1 0,8 0,8

sul 673,2 356,3 160,4 92,9 40,4 16,4 4,0 2,3
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wylismieri erozia gavrcelebulia qveynis mTel teritoriaze, 
rogorc dasavleT, ise aRmosavleT da samxreT saqarTveloSi.

eroziis gamomwvevi bunebrivi faqtorebidan unda aRiniSnos nale-
qebi, romlebic qveynis teritoriaze meryeobs 300 mm-dan (wiTeli xidi) 
4529 mm-mde (mTa mtirala, aWara). cnobilia, rom naleqebis raodenoba 
ar asaxavs wylismieri eroziis saSiSroebas, radgan eroziis gamom-
JRavneba pirdapir ukavSirdeba eroziul potencials. ukanaskneli 
warmoadgens wvimis kinetikuri energiisa da misi maqsimaluri 30 wu-
Tiani intensivobis namravlis Sedegs. qveyanaSi eroziuli potenciali 
meryeobs 120-dan (teniani subtropikebis zona) 3-mde (javaxeTi).

saqarTvelo mTiani qveyanaa, sadac vakeebi ikavebs teritoriis 
mxolod 13%-s. mTiswinebis borcviani zona, romelic gavrcele-
bulia rogorc dasavleT, ise aRmosavleT saqarTveloSi, moicavs 
teritoriebs zRvis donidan 200 m-dan 600 m-mde. am zonis farTobi 
Seadgens qveynis 17,5%-s. aRniSnuli zona, rogorc wesi, aTvisebulia 
soflo-sameurneo kulturebiT.

dabalmTiani zona (zRvis donidan 600-1400 metris farglebSi) 
ikavebs mniSvnelovan teritoriebs (31,3%) da sakmaod intensiurad 
gamoiyeneba soflis meurneobaSi.

saxnavi miwebi erozirebulia sxvadasxva xarisxiT: 16,4% _ sustad, 
11% _ saSualod da mxolod 3,1% aris Zlier erozirebuli. qveyanaSi 
sul erozirebuli saxnavi miwebis 30,5%, e.i. yoveli mesame heqtari 
erozirebulia sxvadasxva xarisxT, sadac mosavlis danakargi Sead-
gens 30-40%-is.

qarismieri erozia gavrcelebulia mxolod aRmosavleT da samxeT 
saqarTvloSi _ Sida da qvemo qarTlSi, gare kaxeTsa da SiraqSi.

qarismieri eroziis gamomJRavnebas ar aqvs mudmivi (yovelwliuri) 
xasiaTi da is aqtiurad mJRavndeba mxolod 5-10 weliwadSi erTxel. 
SedarebiT xSiria sakmaod Zlieri qarismeri eroziis gamomJRavneba 
gare kaxeTSi, gansakuTrebiT, SiraqSi.

qarismieri eroziis procesebi mJRavndeba aRmosavleT saqar-
Tvelos 102,5 aTas heqtarze, rac Seadgens saxnavi miwebis saerTo 
farTobis 21,2%-s.



138

venaxi da garemo

IV.2. radioaqtiuroba

niadagis radioaqtiuroba ganpirobebulia masSi radioaqtiuri 
qimiuri elementebis SemcvelobiT. cnobilia niadagebis bunebrivi 
da xelovnuri radioaqtiuroba (uruSaZe, 2020).

bunebrivi radioaqtiuroba gamowveulia bunebrivi radioaqtiuri 
elementebiT, isini garkveuili raodenobiT arsebobs niadagsa da 
niadagwarmomqmnel qanSi (uruSaZe, 2020). bunebrivi radioaqtiuri 
elementebi iyofa sam jgufad. 

pirvel jgufs miekuTvneba radioaqtiuri elementebi, romelTa 
yvela izotopi radioaqtiuria. maT Soris aris cvladi izotopebis 
jgufi: uranis _ radiumis _ Toris da aqtinoidebis. maTi daSlis 
Sualeduri produqtebia rogorc myari, ise airovani izotopebi. am 
jgufidan yvelaze didi mniSvneloba aqvs urans (238U, 235U), Tors (232Th), 
radiums (220Ra) da radons (222Rn, 220Rn).

meore jgufSi Sedis „Cveulebrivi“ radioaqtiuri Tvisebebis mqone 
izotopebi: kaliumi (40K), rubidiumi (87Rb), kalciumi (48Ca), cirkoni 
(96Zr) da sxv. gansakuTrebuli mniSvneloba aqvs kaliums, romelic 
ganapirobebs yvelaze did bunebriv radioaqtiurobas.

mesame jgufi moicavs radioaqtiur izotopebs: trits (3H), berils 
(7Be, 10Be) da naxSirbads (14C). isini wamoiqmneba atmosferoSi kosmo-
suri sxivebis zemoqmedebiT. 

bunebrivi radioaqtiuri elementi xangrZlivi sicocxlis mqonea 
_ 108 – 1010 wlis naxevrad daSlis periodiT.

bunebrivi radioaqtiuroba ganisazRvreba uranis, Toris, radiumis 
da kaliumis izotopebiT. niadagebsa da qanebSi isini Zlier gafantul 
mdgomareobaSia. bunebrivi radioaqtiuri izotopebis Semcveloba da-
mokidebulia dedaqanze. mJave qanebis gamofitvis produqtebze for-
mirebuli niadagi meti raodenobiT Seicavs radioaqtiur izotopebs, 
vidre fuZe da ultrafuZe qanze ganviTarebuli niadagi. mZime niadagi 
meti raodenobiT Seicavs maT, vidre msubuqi niadagi. Cveulebriv, 
bunebrivi radioaqtiuri elementebi niadagSi profilis mixedviT 
met-naklebad Tanabrad nawildeba, magram zogierT SemTxvevaSi xdeba 
maTi akumulireba iluviuri da lebian horizontebSi. haerSi gvxdeba 
radonis (222Rn), toronis (220Rn) da aqtinonis (219Rn) izotopebi.

niadagebis radioaqtiurobis ZiriTadi saxeobebidan yvelaze did 
saSiSroebas warmoadgens xelovnuri radioaqtiuroba, romelsac iwvevs 
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radioaqtiuri izotopebi. isini warmoiqmneba atomuri an Termobir-
Tuli afeTqebis Sedegad, an arian atomuri mrewvelobis narCenebi. 
radionuklidebi gadaitaneba ara marto qariT, aramed wyliTac 
(rogorc wvimis, ise mdnari). Sedegad farTovdeba niadaguri safaris 
dabinZureba, rac sabolood iwvevs sxvadasxva organizmis dasxivebas. 
radioaqtiuri elementebi aqtiurad grovdeba sasoflo-sameurneo 
produqtebSi niadagebis nayofierebis donis Seucvlelad. niadagebis 
radioaqtiuri dabinZureba warmodgens dabinZurebis damoukidebel 
tips, romelic amcirebs sasoflo-sameurneo produqtebis xarisxs.

biologiurad gansakuTrebiT saSiSia anTropogenuri radionukli-
debi da, pirvel rigSi, 90Sr и 137Cs (Бударков В. А., Киршин В. А., Антоненко 
А. Е., 1992). stroncium-90-is naxevraddaSlis periodi udris 28 wels, 
cezium-137-is – 33 wels. es orive radionuklidi sakmaod aqtiurad 
CairTveba nivTierebebis biologiur wrebrunvaSi. ZiriTadi axsnaa, 
rom ceziumi aris kaliumis analogi, xolo stronciumi – kalciumis. 
sainteresoa, rom sakmaod xSirad aRiniSneba pirdapiri proporciuli 
damokidebuleba niadagSi maT Semcvelobasa da mcenareSi maT gadas-
vlis raodenobas Soris.

interesi niadagebis radioaqtiuri dabinZurebis mimarT SesamC-
nevad gaizarda 1986 wels Cernobilis katastrofis Semdeg. dadge-
nilia, rom radionuklidebiT niadagebis dabinZureba aRiniSneboda 
Cernobilis katastrofamdec. aseTi periodebi iyo 1963-1965 da 
1972-1974 wlebi.

dadgenilia, rom radionuklidebi Zalian sustad gadaadgildeba 
niadagis siRrmeSi, grovdeba niadagebis zeda nawilSi da niadagebi 
gadaiqca arsebiT resursad, sakveb jaWvebSi radionuklidebis xan-
grZivi dagrovebis wyarod (Urushadze T., Manakhov D., 2017).

amJamad niadagebis radioaqtiuri dabinZureba ganixileba rogorc 
degradaciis damoukidebuli tipi, romelic iwvevs nayofierebis 
Semcirebas.

niadagur-mcenareuli safaris radioaqtiuri dabinZurebis Sefaseba 
xdeba ori poziciidan: pirveli, rodesac xdeba sasoflo-sameurneo 
produqciis radioaqtiuri dabinurebis xarisxi da dasaSvebi dozebis 
gaTvaliswineba.

metad perspeqtiulia iseTi maCveneblebis Seswavla, rogorebicaa: 
tenianoba, damlaSeba, niadagebis granulometruli Sedgeniloba da 
gruntis wylebis siRrme.



140

venaxi da garemo

damuSavebulia niadagebis degradaciis distanciuri Sefasebis 
meTodologia. SemuSavebulia degradaciis sawyis statiaze Seswavlis 
midgomebi.

Catarebuli iyo miwebis Sefasebis arsebuli meTodebis SedarebiTi 
analizi. dadginda, rom amJamad ar arsebobs iseTi midgoma, romelic 
gaiTvaliswinebda niadagis ekologiuri da ekonomikuri funqciebis 
mTel mravferovnebas. niadagebis degradacia da, pirvel rigSi, ra-
dioaqtiuri dabinZureba zrdis sasoflo-sameurneo miwebis Sefasebis 
Rirebulebas (Цветнов Е. В., Щеглов A. И., Цветнов О.Б., 2009; Макаров 
О.А., Цветнов Е. В., Щеглов А. И., Ромашкина А. Д., Ермияев Я. Р., 2016).

SemoTavazebulia niadagur-ekologiuri mdgomareobis tradiciuli 
ekonomikuri orientirebuli SefasebaSi CarTvis meTodika da damu-
Savebulia niadagebis qimiuri da radioaqtiuri sabazro Rirebulebis 
adekvaturi Sesworeba.

warmodgenilia radioaqtiurad dabinZurebul teritoriebze miwebis 
sakadastro Sefasebis meTodologia da wesi; mocemuli sareabili-
tizacio RonisZiebebis ZiriTadi saxeobebi da efeqturoba, romelic 
gamoiyeneba produqciis dabinZurebis Sesamcireblad im donemde, 
romelic Seesabameba sanitarul-higienur normativebs (Urushadze T., 
Manakhov D., 2017). dadgenilia radioaqtiuri dabinZurebuli miwebis 
sakadastro Rirebulebis diferencirebuli maCveneblebi meurneobebis 
da calkeuli nakveTesebis mixedviT.

Sesrulebuli iyo Cernobilis atomuri eleqtrosadguris avariis 
Sedegad radioaqtiuri dabinZurebuli sasoflo-sameurneo savargu-
lebis gaangariSeba.

saqarTveloSi radioaqtiuri dabinZureba metad aqtualuria, 
radgan 1986 wlis Cernobilis birTvuli katastrofis Sedegad sa-
qarTvelo ukrainis, belorusiis da ruseTis Semdeg yvelaze metad 
dabinZurda (Urushadze T., Manakhov D., 2017).

cnobilia, rom radionuklidebis 80-90%-ze meti ganlagebulia 
niadagis yvelaze zeda fenaSi (Захарихина Л. В., Литвиненко Ю. С., 2016; 
Конопаев А. В., Голосов В. Н., Йоменко В. И., Нанба К., Онда Ю., Такасе Ц., 
Вакияма Й., 2016; Мамахин Ц. В., Голосов В. Н., Парамонова Т. А., Шамшурина 
Е. Н., Иванов М. М., 2016). 

2005-2009 wlebSi Catarebuli gamokvlevebiT, Cernobilis atomur 
eleqtrosadgurze 1986 wels momxdari avariis Semdeg saqarTveloSi 
aRiniSneboda niadagebis maRali dabinZureba. es aixsneba imiT, rom am 
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avariis Semdeg ar iyo gasuli naxevraddaSlis periodi _ 28 weli 90Sr da 
33 weli 137Cs. avariidan 29-30 wlis Semdeg Seiswavles calkeuli niadagebi 
da miiRes praqtikulad sufTa niadagebi (Urushadze T., Manakhov D., 2017).

cxrili 5. saqarTvelos niadagebSi 137Cs Semcveloba (0-20 sm)

niadagi aqtiuroba, bk/kg simWidrove, kbk/m2

mdelos yavisferi 8,1 +/- 6,5 2,1 +/- 1,7

yavisferi 15,7 +/- 8,5 3,5 +/- 1,9

aluviuri 8,9 +/- 6,6 2,3 +/- 1,8

kordian-karbonatuli 6,7 +/-7,6 1,5 +/- 1,7

Savi 17,8 +/- 9,0 3,9 +/- 1,9

yviTelmiwa-eweri (jvari) 143,9 +/- 21,8 38,0 +/- 5,8

yviTelmiwa-eweri (martvili) 16,5 +/- 7,5 4,5 +/- 2,0

yviTel-yomrali 63,3 +/- 14,2 13,2 +/- 3,0

wiTelmiwa 66,1 +/- 14,6 13,8 +/- 3,1

niadagebis absilutur umravlesobaSi 0-20 sm fenaSi 137Cs simWidrove 
ar aRemateba 37 kbk/m2, rac iZleva safuZvels, ganxiluli obieqtebi 
mivakuTvnoT sufTa teritoriebs. mxolod jvarSi am maCvenebelma 
odnav gadaacila 37 kbk/m-s2. met-naklebad axlomdebare martvilSi 
es maCvenebeli iyo mxolod 4,5 kbk/m2 iyo. 

cxrili 6. saqarTvelos niadagebSi 90Sr Semcveloba (0-20 sm)

niadagi aqtiuroba, bk/kg simWidrove, kbk/m2

wiTelmiwa 4,5 +/- 20,9 0,9 +/- 4,4

yviTelmiwa-eweri (jvari) 16,9 +/- 9,2 4,5 +/- 2,4

yviTel-yomrali 9,1 +/- 10,5 1,9 +/-2,2

yvela niadagSi, 0-20 sm fenaSi, dabinZureba 90Sr ar aRemateba 11,1 
kbk/m2, rac gvaZlevs uflebas, aRvniSnoT, rom sakvlevi teritoriebi 
aris sufTa.
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IV.3. mZime liTonebi

qveyanaSi mZime liTonebis Seswavlas aqvs garkveuli istoria  
(o. zardaliSvili, T. uruSaZe, 1992; Ghambashidze G., Blum W., Urusha-
dze T., Mentler A., 2006; 2007; Felix-Henningsen P., Urushadze T., Steffens D., 
Kalandadze B., Narimanidze E., 2009; Hanauer T., Navrozashvili L., Schnell S., 
Kalandadze B., Urushadze T., Felix-Henningzen P, 2011; Bakradze E., Vodyanitski 
Y., Urushadze T., Chankseliani Z., Arabidze M., 2018; Urushadze T., Vodyanitski 
Y., Bakradze E., 2018; Pagava K., Urushadze T., Bakradze E., 2020).

gasuli saukunis 80-ian wlebSi saqarTveloSi yovelwliurad gamoi-
yeneboda daaxloebiT 250 000 tona (250 kg/ha) sasuqi da pesticidebis 
daaxloebiT 29-34 tona. sabWoTa kavSiris daSlis Semdeg sasuqebis 
gamoyeneba Semcirda (Urushadze T., Blum W., 2014), amave dros, Seiqmna 
daZabuloba sasuqebis arakontrolebadi importi.

qveyanaSi niadagebis mZime liTonebiT dabinZurebis erT-erTi pirve-
li kvleva Seexo transportis intensiobis moZraobas (zardaliSvili, 
uruSaZe, 1992). qveynis ZiriTadi saavtomobilo trasebis mimdebare 
teritoriebi, ZiriTadad, 10-100 metrze binZurdeba Mn, Cu, Pb, Ni, Zi.

imereTSi Catarebuli gamokvlevebiT, romlebic Seicavda zestafo-
nis, xaragaulis, saCxeris, WiaTuris da Terjolis municipalitetebs, 
dadginda, rom feroSenadnobebis zestafonis qarxana garkveul gavle-
nas axdens mZime liTonebiT niadagebis dabinZurebaze (Ghambashidze 
G., Blum W., Urushadze T., Mentler A., 2006; 2007).  

zemoT Tqmulidan gamomdinare sayuradRebo mdgomareobaa bol-
nisis municipalitetSi, uSualod madneulis samTo-gamamdrebeli 
kombinatis mimdebare teritoriaze (Felix-Henningsen P., Urushadze T., 
Steffens D., Kalandadze B, Narimanidze E., 2009).

bolo wlebSi gamomcemloba Lambert-ma (germania) gamosca ori 
naSromi. pirveli maTgani exeba mZime liTonebis Semcvelobas saqar-
Tvelos niadagebSi (Urushadze T., Vodyanitski Y., Bakradze E., 2018). 

meore naSromSi ganxilulia bavSvebis da mozardebis janmrTelobaze 
niadagSi mZime liTonebis gavlena (Pagava K., Urushadze T., Bakradze E., 2020).

amJamad, SesaZlo toqsikurobis Sesafaseblad, arsebobs mZime 
liTonebis maqsimaluri dasaSvebi koncentracia (zdk). toqsikuri 
nivTierebebis maqsimaluri dasaSvebi koncentracia gaTvlilia riskis 
gaTvaliswinebiT, sadac „risks“, rogorc wesi, aqvs uaryofiTi efeqtis 
mniSvneloba, misi zomebis mixedviT. samwuxarod, qveynis specifikuri 
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zdk ar aris gansazRvruli saqarTvelosTvis adgilobrivi pirobebis 
gaTvaliswinebiT, rac qmnis niadagis dabinZurebis monitoringisa da 
Sefasebis sirTuleebs.

SesaZlebelia iTqvas, rom saqarTveloSi ar arsebobs niadagebSi 
mZime liTonebis zdk (zRvruli dasaSvebi koncentraciebi) damtki-
cebuli normativebi. mZime liTonebis (romelTa simkvrive aRemateba 
5 g/sm3) warmodgenili gradaciebi Sedgenilia evrokavSiris qveynebis 
normirebis gaTvaliswinebiT. maRalsaSiSi liTonebisTvis gamoiyeneba 
zdk minimaluri mniSvneloba, zomierad saSiSisTvis – zdk saSualo, 
xolo dabalsaSiSi metalebisTvis – zdk maqsimaluri mniSvneloba.

bolo dros mocemulia niadagebis ekologiuri mdgomareobis gra-
daciebi. yvelaze xelsayreli, anu praqtikulad sufTas warmoadgens 
e.w. dasaSvebi gradacia; Semdegia damakmayofilebeli gradacia. Semdeg 
mocemulia kritikuli gradacia. cxrilis gadamwyvet adgils ikavebs 
gawonasworebuli gradacia, anu gradacia, romlis maCveneblebi jer 
kidev misaRebia. Semdeg mocemulia ori gradacia, romlebic exeba 
dabinZurebul niadagebs – gansakuTrebuli da sagangaSo. dadgenili 
iyo mZime liTonebis sami jgufi – maRalsaSiSi, zomierad saSiSi da 
dabalsaSiSi mZime liTonebi. pirvel jgufs miekuTvneba tyvia, ver-
cxliswyali, dariSxani, kadmiumi, meores – spilenZi, nikeli, xolo 
mesames – TuTia da rkina.

warmodgenili mZime liTonebis saqarTvelos niadagebis gradaciebi 
(mg/kg) aris samagaliTo mravali qveynisTvis.

sabolood, SeiZleba iTqvas, rom mikrozonebis eroziuli proce-
sebi, dabinZureba radionulidebiT da mZime metalebiT ZiriTadad 
damakmayofilebelia, magram saWiroebs mudmiv kontrols da, auci-
leblobis SemTxvevaSi, saTanado RonisZiebebis ganxorcielebas.

mZime metalebiT niadagis dabinZurebis wyaroebis ganxilvisas 
aRsaniSnavia, rom niadagis garemos monitoringis saxelmZRvaneloSi 
niadagis dabinZureba ganisazRvreba rogorc „niadagis anTropogenuli 
degradaciis tipi, romelSic anTropogenuli warmoSobis qimikatebis 
Semcveloba aRemateba regionaluri fonis dones“, rodesac „niadagis 
dabinZurebis“ cneba Semoifargleba anTropogenuli nivTierebebis 
monawileobiT, iSleba niadagis mniSvnelovani adgilebi pozitiuri 
bunebrivi geoqimiuri anomaliebis teritoriaze, romelTa soflis 
meurneobaSi gamoyeneba, zogierT SemTxvevaSi saSiSia cxovelebisa 
da adamianebisTvis. niadagis mecnier-ekologebis yuradReba. amave 
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dros, sazRvargareT „niadagis dabinZurebis“ koncefcia ganixileba 
bevrad ufro farTod. 

ganxilulia evropis wevri saxelmwifoebis, kerZod, avstriis, 
belgiis, CexeTis, germaniis, daniis, espaneTis, fineTis, safrangeTis, 
italiis, lietuvis, niderlandebis, poloneTis da gaerTianebuli 
samefos niadagSi damabinZurebel nivTierebaTa zRvrulad dasaSvebi 
koncentraciebi (zdk). 

qveynebis umetesobaSi niadagis zdk-ebs aregulirebs specialuri 
kanonebi. germaniasa da espaneTSi – federaluri/erovnuli CarCo 
kanonebi, belgiaSi – regionaluri kanonebi, gansxvaveba gamowveulia 
qveynebis politikiTa da sxvadasxva regulaciiT. 

evropis qveynebis umetesoba iyenebs rogorc zogad standartebs 
(zdk-ebs), aseve standartebs miwaTsargeblobis mixedviT:

•	 miwaTsargeblobis mixedviT standartebi dafuZnebulia: dama-
binZureblebze, konkretuli miwis gamoyenebis da konkretuli 
geografiuli regionis specifikaze;

•	 zogadi standarti dafuZnebulia: konkretul damabinZureblis 
erT mniSvnelobaze, romelic gamoiyeneba yvela tipis niadagi-
saTvis.

is qveynebi, romlebic iTvaliswineben miwaTsargeblobis principebs, 
ganasxvaveben maT ori tipis mixedviT: qalaqi da sasoflo-sameurneo 
miwaTsargebloba. zogierTi qveyana niadags ganasxvavebs aseve niadaguri 
tipebis mixedviT. Sveicariasa da germaniaSi yvelaze gansxvavebuli 
sistemebia. germaniam daamtkica niadagis normativebi miwaTsargeblo-
bis mixedviT: saTamaSo moednebisaTvis, sacxovrebeli adgilebisTvis, 
parkebisTvis, dasasvenebeli adgilebisTvis, samrewvelo da komerciuli 
farTebisTvis, saxnavi miwebisTvis, mebaReobisaTvis da a.S. 

zogadad, evrokavSiris gegmebi da moTxovnebi wevri saxelmwifoe-
bisTvis moicavs niadagis axali dabinZurebis Tavidan acilebis da 
arsebuli dabinZurebuli niadagis remediaciis politikas. cxrilSi 
ganxilulia evropis qveynebis praqtika niadagis dabinZurebis Sefa-
sebisaTvis. 
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cxrili 7. evropis qveynebis niadagis dabinZurebis Sefaseba

N qveyana
midgoma dabinZurebuli niadagis 

SefasebisaTvis

1. avstria adgilis specifikuri riskis Sefaseba

2. belgia adgilis specifikuri riskis Sefaseba

3. CexeTi saSiSi nivTierebis maqsimaluri dasaSvebi 
normebi niadagSi

4. bulgareTi saSiSi nivTierebis maqsimaluri dasaSvebi 
normebi niadagSi

5. dania riskebze dafuZnebuli saxelmZRvanelo 
normebi

6. estoneTi
samizne normebi da saorientacio normebi 

(sazogadoebisaTvis 
janmrTelobisaTvis riskis mixedviT)

7. fineTi riskebze dafuZnebuli saxelmZRvanelo 
normebi

8. safrangeTi adgilis specifikuri riskis Sefaseba

9. germania riskze dafuZnebuli niadagis skriningis 
normebi da samoqmedo normebi

10. ungreTi

zRvruli normebi niadagisa da miwisqveSa 
wylebisaTvis: A: fonuri normebi; 

B: dabinZurebis zRvruli mniSvnelobebi;  
C: zRvruli normebi, rodesac saWiroa 
zomebis gatareba; D: samizne normebi 

(holandiis, germaniis, aSS-s da kanadis 
normativebis mixedviT)

11. italia „zRvruli normebis“ midgoma  
„riskze dafuZnebuli“
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12. latvia
zRvrulad dasaSvebi normebi, holandiis 

normativebi (Dutch threshold values) 
gamoyenebulia, rogorc literatura

13. lietuva
dabinZurebuli niadagisa da miwisqveSa 

wylis normebi (Dutch threshold values) 
holandiis normativebis mixedviT

14. norvegia normativebi holandiisa da daniis zRvruli 
normebis mixedviT

15. poloneTi

garemos dacvis standartebi zogadad 
efuZneba fiqsirebul maregulirebel 

normebs, magram xSirad adgilze 
specifikuri 

riskis SefasebebSi gamoiyeneba aSS-is EPA 
meTodebi

16. portugalia mniSvnelobebi _ ontario (kanada) 
saxelmZRvanelo principebze dayrdnobiT

17. slovakeTi
samizne normebi an dasaSvebi doneebi 
(yofili holandiuri siis mixedviT 

1994 w)

18. slovenia gamafrTxilebeli da kritikuli 
koncentraciebis normebi

19. espaneTi normebi adgilis specifikuri riskis 
Sefasebis mixedviT

20. SvedeTi adgilis specifikuri riskis Sefasebis 
mixedviT

21. Sveicaria adgilis specifikuri riskis Sefasebis 
mixedviT

22. holandia riskebze dafuZnebuli normebi

23. didi 
britaneTi

adgilis specifikuri riskis Sefaseba
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rogorc cxrilidan Cans, midgomebis gansxvavebebis miuxedavad, 
sxvadasxva kriteriumis (geografiuli, sociologiuri, mareguli-
rebeli, politikuri Tu samecniero mizezebi) safuZvelze niadagis 
dabinZurebisagan dacva zogjer efuZneba sxva qveynebis praqtikas. 
sxva qveynis saxelmZRvanelo standartebis da meTodologiebis 
gamoyeneba popularuli praqtikaa. cxadia, arsebobs garkveuli 
winapirobebi ama Tu im standartis qveyanaSi gamoyenebis dros da 
es damokidebulia: 

•	 adgilis daniSnulebis SerCevaze konkretuli miznebisaTvis 

(soflis meurneoba, sacxovrebeli adgili da a. S.); 

•	 adamianis janmrTelobisTvis arsebul riskebze, mcenareuli da 

cxoveluri warmoSobis sasursaTo produqtebis uvneblobaze;

•	 niadagis dabinZurebis xarisxze;

•	 niadagis saxesxvaobaze da erTgvarovnebaze (niadagSi msxvili 

fraqciebis raodenobaze; organuli nivTiereba/humusi; niadagis 

ares reaqcia _ pH);

•	 dabinZurebis konkretuli donis SemTxvevaSi niadagis marTvis 

sakiTxebis zedamxedvelobaze (niadagis gamoyeneba, remediacia, 
niadagis konservacia da a.S);

higienuri poziciebidan gamomdinare, niadagis qimiuri nivTierebe-
biT dabinZurebis saSiSroeba ganisazRvreba misi SesaZlo uaryofiTi 
zegavlenis xarisxiT kontaqtirebul garemos faqtorebze (wyali, 
atmosferuli haeri), sakveb produqtebsa da uSualod adamianis 
janmrTelobaze, aseve niadagis biologiur aqtivobasa da mis TviT-
gawmendis procesebze.

qimiuri nivTierebebiT dabinZurebuli niadagebis saSiSroebis 
dadgena sxvadasxva niadagisTvis (gansxvavebuli miwaTsargeblobis) 
xdeba diferencirebulad da emyareba 2 ZiriTad debulebas:

a) teritoriebis sameurneo gamoyeneba (dasaxlebuli punqtebis, saso-
flo-sameurneo savargulebis, sarekreacio zonebisa da sxva niadagi);

b) am teritoriebisaTvis niadagis dabinZurebis adamianis jan-
mrTelobaze zemoqmedebis gansakuTrebulad mniSvnelovani gzebi.

higienuri moTxovnebi dgindeba dasaxlebuli teritoriebis 
gansakuTrebuli moTxovnebis mqone (maRali riski) funqciuri da-
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niSnulebis mixedviT: saswavlo-aRmzrdelobiTi dawesebulebebi, da-
saxlebuli teritoriebi, sportuli, gamajansaRebeli, sanitariuli 
dacvis zonebi, zRvis sanapiros wyalsatevebis wyaldacviTi zonebi, 
sarekreacio da dasasvenebeli teritoriebi.

normireba unda xdebodes Semdegi maCveneblebis mixedviT:
•	 toqsikologiuri

•	 baqteriologiuri

•	 parazitologiuri

•	 entomologiuri

•	 qimiuri

cxadia, cakle unda iyos gaTvaliswinebuli moTxovnebi saso-
flo-sameurneo daniSnulebis mqone niadagisaTvis.

adamianis janmrTelobasa da ekosistemebze zemoqmedebis Se-
safaseblad, qimiuri usafrTxoeba janmo-s rekomendaciebis Sesa-
bamisad1 miiRweva qimiur nivTierebebis mimarT yvela RonisZiebis 
ganxorcielebiT. igi moicavs yvela qimiur nivTierebebs, bunebrivs 
da sinTezurs; qimiuri nivTierebebiT eqspoziciis srul etapebs 
misi mopovebis, sinTezis, samrewvelo warmoebis, transportirebisa 
da utilizaciis dros. saqarTveloSi, samrewvelo industriis gan-
viTarebis Seferxebis miuxedavad, qimiuri nivTierebebis marTvis 
sakiTxebi Zalzed aqtualuria, Sesabamisad, saWiroebs qmediTuna-
riani saxelwmifo regulirebis meqanizms da saxelmwifo uwyebaTa 
koordinaciis sqemis amuSavebas. 

warmogidgenT adamianisa da garemosTvis ZiriTad saSiS qimiur 
nivTierebaTa daxasiaTebas:

1	 janmo _ jandacvis msoflio organizacia.
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vercxliswyali – qimiur elementi, romlis simboloa Hg (laT: 
Hydrargyrum), xolo atomuri nomeri _ 80. vercxliswyali erTaderTi 
liTonia, romelic Cveulebriv pirobebSi Txevadi saxiT gvxvdeba.

Zvel wyaroebSi vercxliswylis sinonimad xSirad ixmareba arabu-
lidan nasesxebi sindiyi.

martivi nivTiereba vercxliswyali – gardamavali liToni, war-
moadgens mZime movercxlisfro-TeTri feris Txevad (oTaxis tempe-
ratura) liTons, romlis orTqli Zalian toqsikuria. vercxliswya-
li – erT-erTi (sul ori elementia) qimiuri elementia (erTaderTi 
liToni), romlis martivi nivTiereba normalur pirobebSi imyofeba 
Txevad agregatul mdgomareobaSi (meore elementia – bromi). bunebaSi 
arsebobs rogorc TviTnabadi vercxliswyali, aseve, is qmnis mTel 
rig mineralebs. yvelaze xSirad vercxliswyals Rebuloben misi mine-
ralidan – kinovaridan – aRdgeniT. gamoiyeneba sazomi xelsawyoebis 
dasamzadeblad, vakuumis tumboebis, Suqis wyaroebis da mecnierebisa 
da teqnikis dargSi.

vercxliswyali da misi SenaerTebi gamoiyeneba teqnikaSi, qimiur 
mrewvelobaSi, medicinaSi. yviTeli vercxliswylis oqsidi (II) Sedis 
Tvalis malamos da kanis samkurnalo malamoebis SemadgenlobaSi. 
wiTeli vercxliswylis oqsidi (II) gamoiyeneba saRebavebis dasamza-
deblad. vercxliswylis qloridi (I), romelsac kalomeli ewodeba, 
gamoiyeneba piroteqnikaSi, aseve gamoiyeneba rogorc fungicidi. 
zog qveyanaSi kalomels gamoiyeneben rogorc kuWis amSlel saSua-
lebas. vercxliswylis qloridi (II), romelsac ewodeba sulema, aris 
Zalian toqsikuri. sulema gamoiyeneba medicinaSi rogorc sadezin-
feqcio saSualeba, teqnikaSi is gamoiyeneba xeebis dasamuSaveblad, 
zogierTi saxis melanis misaRebad, foladis damuSavebaSi. soflis 
meurneobaSi is gamoiyeneba rogorc fungicidi. vercxliswylis ami-
doqloridi (vercxliswylis TeTri precipitati) Sedis zogierTi 
malamos SemadgenlobaSi. veterinariaSi is gamoiyeneba rogorc kanis 
parazituli daavadebebis sawinaaRmdego saSualeba. vercxliswylis 
nitrati (II) gamoiyeneba bewveulis damuSavebaSi da am liTonis sxva 
SenaerTebis misaRebad. misi toqsikuroba iseTivea, rogoric sulemis. 
vercxliswylis bevri organuli naerTi gamoiyeneba pesticidad da 
mcenareTa Teslebis dasamuSaveblad.

industriul revoluciamde atmosferoSi vercxliswylis Semc-
veloba Seadgenda miaxloebiT 4 nanograms litr yinulze. bunebrivi 
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wyaroebi, mag., vulkanebi, Seadgenen haerSi gamonabolqvi yvela ver-
cxliswylis naxevars. meore naxevarze ki adamiania pasuxismgebeli. 
amis mizezebia: naxSiris wva TboeleqtrosadgurebSi – 65%, oqro 
mopoveba – 11%, feradi liTonebis gamodnoba – 6,8%, cementis war-
moeba – 6,4%, nagavis utilizacia – 3%, sodis warmoeba – 3%, Tujis 
da foladis warmoeba – 1,4%, vercxliswyali (ZiraiTadad elemente-
bisaTvis batareebi) – 1,1%, da sxva – 2%.

imis gamo, rom vercxliswyali metad toqsikuria, is TiTqmis 
mTlianad amoRebulia samedicino preparatebis damzadebidan. XIX 
saukuneSi eqimebi vercxliswyliT mkurnalobdnen Wrilobebs da ve-
neriul daavadebebs. vercxliswylis naerTebi gamoiyeneboda rogorc 
antiseptiki (sulema), kuWis amSleli (kalomeli). 

20 saukunis Sua xanebamde vercxliswyali farTod gamoiyeneboda 
barometrebSi da manometrebSi. vercxliswylis vakuumis tumboebi me-19 
s-is bolosa da me-20 saukunis dasawyisSi iyo vakuumis ZiriTadi wya-
roebi. vercxliswylis orTqliTaa gajerebuli vercxliswylis-kvarcis 
naTurebi da luminescentnuri naTurebi.

liTonuri vercxliswyali da misi orTqlebi metad momwamvlelia. 
vercxliswyali da misi SenaerTebi (sulema, kalomeli, vercxliswylis 
cianidi) azianebs nervul sistemas, RviZls, Tirkmlebs, kuW-nawlavis 
traqts, Casunqvis SemTxvevaSi – sasunTq gzebs (organizmSi yvelaze 
xSirad vercxliswyali swored CasunTqvis gziT xdeba). saSiSroebis 
klasis mixedviT vercxliswyali miekuTvneba pirvel klass (Zalian 
saSiSi qimiuri nivTiereba). garemos saSiSi dambinZurebeli, gansaku-
TrebiT saSiSia misi moxvedra wyalSi, radgan fskerze arsebuli mi-
kroorganizmebis moqmedebiT mimdinareobs wyalSi xsnadi toqsikuri 
meTilvercxliswylis warmoqmna.

vercxliswylis organuli naerTebi (meTilvercxliswyali da sxva) 
metad toqsikuria, vidre araorganuli naerTebi, pirvel rigSi, maTi 
lipelfilobis da organizmis fermentatiuli sistemebis elementeb-
Tan ufro efeqturi urTierTqmedebis unaris gamo.

kadmiumi  – qimiuri elementi, romlis simboloa Cd (laT. Cadmium), 
xolo atomuri nomeri – 48. martivi nivTiereba kadmiumi (CAS-nomeria: 
7440-43-9) normalur pirobebSi – rbili Wedadi welvadi gardamava-
li liTonia, aqvs movercxlisfro-TeTri ruxi feri. mSral haerze 
mdgradia, tenian haerze masze Cndeba kadmiumis oqsidis Txeli fena, 
romelic xels uSlis mis Semdgom Jangvas.
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kadmiumi periodul sistemaSi imave jgufSia, romelSic TuTia da 
vercxliswyali, uWiravs Sualeduri adgili maT Soris da am elemen-
tebis zogi qimiuri Tvisebebi msgavsia. am elementebis sulfidebi 
da oqsidebi wyalSi praqtikulad uxsnadia. kadmiumi naxSirbadTan 
ar urTierTqmedebs da ar warmoqmnis karbidebs.

kadmiumis naerTebi sawamlavia. gansakuTrebiT saSiSia misi oqsidis 
orTqlis SesunTqva (CdO). haeris SesunTqva 1 wT-is ganmavlobaSi, 
romelic Seicavs kadmiumis oqsids 2,5 gr/m3, an 30 wm-is ganmavlobaSi, 
sadac koncentraciaa 5 gr/m3, warmoadgens momakvdinebels. kadmiumi 
warmoadgens kancerogens. 

pirveladi daxmareba mwvave kadmiumiT mowamvlisas aris sufTa 
haeri, sruli simSvide, gacivebis Tavidan acileba. sasunTqi gzebis 
gaRizianebisas – Tbili rZe sodiT, inhalacia 2%-iani NaHCO3-is 
sxnariT. Zlieri xvelebisas – kodeini, dionini, mdogvis safenebi 
mkerdze, saWiroa eqimis daxmareba. kadmiumis marilebiT mowamvlisas 
mis antidots warmoadgens albumini natriumis karbonatTan.

kadmiumis da yvela misi naerTis orTqli toqsikuria, rac gamom-
dinareobs misi Tvisebisgan, daakavSiros gogirdSemcveli fermentebi 
da aminomJavebi. 

kadmiumis marilebiT mwvave mowamvlis simtomebia – Rebineba da 
krunCxvebi. 

spilenZi – qimiuri elementi, romelic aRiniSneba simboloTi Cu 
(laT. Cuprum, kunZul kviprosis saxelwodebidan modis) da misi atomuri 
nomeria 29. imyofeba qimiur elementTa perioduli sistemis meTerTmete 
jgufSi. sufTa spilenZi garegnulad mowiTalo-movardisfroa mcire 
oqrosferi elvarebiT, rbili da kargad Wedadi liTonia. igi kargi 
eleqtro da Tbogamtaricaa, ris gamoc igi gamoiyeneba eleqtrogamta-
rebisa (sadenebis) da Tbogamtarebis dasamzadeblad. gamoiyeneba aseve 
saSen masalad da mravali Senadnobis erT-erTi ZiriTadi Semadgenelia. 

spilenZi da misi Senadnobebi uZvelesi periodidan gamoiyene-
ba. adre mas moipovebdnen kunZul kviprosidan, aqedan modis misi 
saxelwodeba – Cyprium, „liToni kviprosidan“, mogvianebiT Semoklda 
da miviReT misi amJamindeli saxelwodeba – Cuprum. zogierT qveyanas, 
mag., Cilesa da aSS-s, jer kidev aqvT spilenZis mniSvnelovani maragi, 
romelsac isini didi Ria karierebis saSualebiT moipoveben. 

spilenZis naerTebi xSirad gvxvdeba rogorc spilenZis marilebi 
Cu2+ ioniT, rac umetesad lurj an mwvane Seferilobas aZlevs fi-
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ruzis msgavs mineralebs, maT gamoyenebis xangrZlivi istoria aqvT 
pigmentebis saxiT. spilenZis arqiteqturuli struqturis saboloo 
koroziis Sedegad viRebT damaxasiaTebeli mwvane feris patinas. 
spilenZs, rogorc liTons, pigmenturi marilis saxiT, mniSvnelovani 
gamoyeneba aqvs dekoratiul xelovnebaSi. 

spilenZis ionebi Cu2+ ixsneba wyalSi, romelSic dabali koncentra-
ciiT funqcionirebs rogorc fungicidebi, xeebis Wiebisgan damcveli 
da antibaqteriuli nivTierebebi. garkveuli raodenobiT spilenZis 
marilebi SesaZloa Sxamiani aRmoCndes maRali organizmebisTvisac. 
miuxedavad maRali koncentraciiT sayovelTao toqsikurobisa, 
dabali koncentraciiT Cu2+ ioni arsebiTi biogenia yvela maRali 
nargavisa Tu cxovelis cxovrebaSi. cxovelebSi da adamianSi didi 
raodenobiTaa kanis qsovilSi, RviZlSi, kunTebsa da ZvlebSi. igi 
moqmedebs rogorc Tanafaqtori sxvadasxva fermentsa da spilenZze 
dafuZnebul pigmentebSi. 

spilenZi aucilebeli sasicocxlo elementia, Tumca iwvevs wylis 
dabinZurebasac. is farTod gamoyeneba komerciuli miznebisTvis. 
spilenZis sulfatis pentahidrati zogjer zedapirul wyals emateba, 
raTa moxdes wyalmcenareebis kontroli. maRali koncentraciebi-
sas spilenZi SeiZleba iyos genotoqsikuri an gaxados sxva agentebi 
genotoqsikuri. 

qromi – qimiuri elementi, aRiniSneba simboloTi Cr (laT. Chro-
mium), atomuri nomriT 24. martivi nivTiereba qromi (CAS-nomeri: 
7440-47-3) _ magari mocisfro-TeTri feris metali.

1766 wels ekaterinburgis midamoebSi aRmoCenil iqna minerali, 
romelmac miiRo dasaxaleba „cimbiris wiTeli tyvia“, PbCrO4. Tana-
medrove dasaxeleba – krokoiti. 1797 wels frangma qimikosma l. n. 
voklenma am mineralisgan gamoyo ZneladlRobadi metali (qromis 
karbidi).

qromis yvelaze didi sabadoebi gvxvdeba samxreT afrikis respu-
blikaSi (msoflioSi pirveli adgili), yazaxeTSi, ruseTSi, zimbabveSi, 
madagaskarSi. aseve gavrcelebulia TurqeTSi, indoeTSi, somxeTSi, 
braziliaSi, filipinebze.

ruseTis federaciaSi qromis sabadoebi cnobilia uralSi (donskis 
da saranovskis).

yazaxeTSi qromis sabados maragi Sedgens 350 milion tonaze mets 
(meore adgili msoflioSi).
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qromi mniSvnelovani biogenuri elementia, romelic aucileblad 
Sedis mcenareebis, cxovelebisa da adamianis qsovilis SemadgenlobaSi. 
saSualo Semcveloba am elementisa mcenareebSi Seadgens _ 0.0005%-s, 
romelic ZiriTadad grovdeba fesvebSi (92-95%), xolo danarCeni ki _ 
foTlebSi. cxovelebSi, qromis Semcveloba aTiaTasidan aTmilionamde 
procentul wils Seadgens. zrdasruli adamianis organizmSi qromis 
Semcveloba meryeobs 6 mg-dan 12 mg-mde. Tumca qromis zusti raodenoba 
adamianis fiziologiuri funqcionirebisaTvis dadgenili ar aris. es 
metwilad damokidebulia racionze _ iseTi sakvebis miReba, romelSic 
Saqris Semcveloba maRalia, organizmSi qromis mimarT moTxovnileba 
izrdeba. iTvleba, rom qroms, rogorc sxva biogenuri elementebs, 
SeuZlia dagrovdes organizmis qsovilebSi, gansakuTrebiT TmebSi. 
swored maTSi qromis Semcveloba miuTiTebs organizmis am elementiT 
uzrunvelyofis xarisxze. samwuxarod, asakis matebasTan erTad qromis 
„maragi“ qsovilebSi ileva, gamonakliss warmoadgens filtvebi. 

qromi monawileobs lipidebis, cilebis (Sedis ferment tripsinis 
SemadgenlobaSi), naxSirwylebis (warmoadgens glukozamedegi faqto-
ris struqturul komponents) mimocvlaSi. es faqtori ganapirobebs 
ujredis receptorebis urTierTqmedebas insulinTan da amcirebs 
masze organizmis moTxovnilebas. garda amisa, qromi Rebulobs mo-
nawileobas qolesterinis mimocvlis regulaciaSi da warmoadgens 
zogierTi fermentis aqtivators. 

ZiriTadi wyaro qromis moxvderisa adamianisa da cxovelebis or-
ganizmSi aris sakvebi. mecnierebma daadgines, rom mcenareul sakvebSi 
qromis koncentracia mniSvnelovnad dabalia, vidre cxovelurSi. 
SedarebiT mdidaria qromiT ludis safuari, xorci, parkosnebi da 
daumuSavebeli mTeli marcvali. am elementis Semcvelobis Semcireba 
sakvebSi da sisxlSi iwvevs zrdis procesis Seferxebas, sisxlSi qoles-
terinis zrdas, periferiuli qsovilebis mgrZnobelobis Semcirebas 
insulinisadmi (diabetismagvari mdgomareoba). garda amisa, izrdeba 
riski aTerosklerozis ganviTarebisa da centraluri nervuli 
sistemis muSaobis darRvevisa. qromiTa da misi naerTebiT mowamvla 
nawilia maTi gamoyenebisa manqanaTmSeneblobaSi, metalurgiaSi, sa-
feiqro mrewvelobaSi. qromis toqsikurobis xarisxi damokidebulia 
misi naerTebis qimiur struqturaze – diqromatebi qromatebze to-
qsikurebi arian, naerTi Cr+6 ufro toqsikuria, vidre Cr+2 da Cr+3. 
mowamvlis simptomebi vlindeba simSralis SegrZnebiT da cxviris 
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Rrus tkiviliT, yelis mwvave tkiviliT, sunTqvis gaZnelebiT, xveliT 
da sxva msgavsi niSnebiT. qromis naerTebTan xangrZlivi kontaqtis 
dros vlindeba qronikuli mowamvlis niSnebi – sisuste, mudmivi Tavis 
tkivilebi, wonaSi dakleba, dispepsia. iwyeba kuW-nawlavis traqtis, 
pankreasis da RviZlis muSaobis darRveva. viTardeba bronqiti, 
bronqialuri astma, pnevmosklerozi. vlindeba kanis daavadebebi – 
dermatiti, ekzemi. garda amisa, qromis naerTebi saSiSi kancerogenia, 
romelsac SeuZlia dagrovdes organizmis qsovilebSi da gamoiwvios 
kibo. TanamSromlebisaTvis, romlebic muSaoben qromTan da mis naer-
TebTan, profilaqtikisaTvis aucilebelia periodulad samedicino 
Semowmebis gavla; ventilaciis damontaJeba da a.S.

nikeli – qimiuri elementi, romelic aRiniSneba simboloTi Ni 
(laT. Niccolum – warmodgeba gernmanuli saxelwodebidan „rudi“ – 
kufvernikeli) da misi atomuri nomeria 28. movercxlosfro-TeTri 
mbzinvare liToni mcire oqrosferi SeferilobiT erT-erTia im 
oTxi feromagnitur elementebs Soris, romlebic arseboben oTaxis 
temperaturaze; danarCeni sami aris rkina, kobalti da gadoliniumi. 
igi imyofeba qimiur elementTa perioduli sistemis meaTe jgufSi. 

nikelis gamiyenebis magaliTebi cnobilia jer kidev 5500 wlis wi-
naT, magram pirvelad gamoyo da misi qimiur elementad klasifikacia 
moaxdina Svedma qimikosma kroonstetma 1751 wels, Tavdapirvelad 
mas nikelis Senadnobi aeria spilenZis mineralSi. ufro sufTa saxiT 
igi 1804 wels miiRo germanelma qimikosma i. rixterma. misi yvelaze 
mniSvnelovani mineralebia lateritebi, maT Soris, limoniti da gar-
nieriti, pentlanditi, misi ZiriTadi mwarmoebelia kanada da ruseTi.

nikelis udidesi mompovebeli kvanZebi ganlagebulia kanadaSi – sa-
dberis krateri, ruseTSi _ norilski da axal kaledoniaSi. dedamiwis 
qerqSi nikelis Semcvelobaa 5,8•10-3%. liToni koroziisadmi maRali 
mdgradobiT gamoirCeva, ris gamoc mas iyeneben sxva liTonebis da-
safarad, monetebis warmoebaSi, magnitebsa da mravali sayofacxovrebo 
xelsawyosa Tu nivTis dasamzadeblad. 

metali koroziamedegia, gamoiyeneba SenadnobebSi da agreTve 
katalizatorad hidrogenizaciis reaqciebSi. enzimebis cocxali 
formebi Seicaven nikelis aqtiur centrebs, romelic metals xdis 
cocxali formebis aucilebel mkvebavad.

dariSxani – qimiuri elementi, aRiniSneba simboloTi As (Arseni-
cum), atomuri nomriT 33. dariSxani Zlieri sawamlavia. igi arsebobs 



156

venaxi da garemo

mravali alotropiuli saxiT, Tumca mxolod misi ruxi formaa 
mniSvnelovani. dariSxani da misi naerTebi ZiriTadad gamoiyeneba 
rogorc SemalRobeli agenti tyviis batareebSi, magram istoriulad 
igi farTod gamoiyeneboda rogorc pesticidi, herbicidi, inseqti-
cidi, Tumca am mimarTulebiT misi gamoyeneba TandaTan mcirdeba. 
msoflios zogierT nawilSi dariSxanis arseboba sasmel wylebSi 
problematuria.

sityva „arsenic“ warmodgeba siriuli sityvisgan „zarniqa“ da sparsuli 
sityvisgan „zarnikh“, romelic niSnavs „yellow or pigment“ (peropigmenti 
As2S3) – berZnulad „arsenikom“. igi agreTve enaTesaveba berZnul 
sityvas „arsenikos“, romelic niSnavs „masculine“ an „potent“ (Zliers). es 
sityva agreTve enaTesaveba laTinur „arsenicum“ _ s da Zvel fran-
gul „arsenic“-s, romlisganac warmodga inglisuri sityva „arsenic“ _ 
dariSxani. dariSxanis bunebrivi naerTebi oqrosferi-moyviTalo 
peropigmenti As2S3 da muqi yavisferi realgari As4S4 jer kidev uZ-
velesi xalxisTvis iyo cnobili, romlebic am minerals iyenebdnen 
saRebavebis da wamlebis dasamzadeblad.

brinjaos xanaSi dariSxani xSirad gaigivebuli iyo brinjaosTan, 
misgan miRebuli Senadnobebi iyo mZime (e.w. „arsenical bronze“). a. magnus-
ma pirvelad gamoyo elementi dariSxani 1250 w.-s sapnis dariSxanis 
trisulfidTan gacxelebiT. 1643 wels j. Sroderma gamoaqveyna da-
riSxanis miRebis ori gza. l. gasiqordis mier 1760 w sinTezirebuli 
iqna pirveli sinTezuri metalorganuli naerTi kaliumis acetatisa 
da dariSxanis trioqsidis urTierTqmedebiT.

XVIII saukunis meore naxevarSi „arsenic“ (dariSxanis TeTri trio-
qsidi) Seuries Zmarsa da carcs da amiT ikvebebodnen qalebi saxis 
feris gasaumjobeseblad. „arsenic“-s qalebi iyenebdnen agreTve saxisa 
da mklavebis Sesazelad, magram „arsenic“ _ is sakvebze damatebam 1858 
w gamoiwvia mowamvla da 20-mde adamiani daiRupa.

dariSxansa da fosfors Soris msgavseba imdenad didia, rom Se-
saZlebelia bioqimiur reaqciebSi fosforis Canacvleba dariSxaniT, 
magaliTad, toqsikuri dozebis qvemoT dariSxanis xsnadi naerTebi 
moqmedebdnen rogorc stimulatorebi da es naerTebi mcire dozebiT 
sakmaod popularuli iyo XVIII s-is Sua wlebSi.

baqteriis zogierTi saxe Tavis energias Rebulobs sxvadasxva 
sawvavis daJangviT, romlis drosac arsenati aRdgeba arsenitamde. 
enzimebi cnobilia rogorc arsenat redeqtazebi.
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kobalti – qimiuri elementi, aRiniSneba simboloTi Co (Cobal-
tum), atomuri nomeri 27. warmoadgens magar, mbrwyinav, ruxi feris 
metals. kobaltis safuZvelze miRebuli ferebi da pigmentebi uZ-
velesi droidan gamoiyeneba Zvirfas qvebSi, saiuveliro nawarmebsa 
da mxatvrobaSi.

kobalti gvxvdeba sxvadasxva, metaluri bzinvarebis mineralebSi, 
magaliTad, kobaltinSi (CoAsS). magram igi ZiriTadad miiReba ro-
gorc spilenZisa da nikelis Tanamdevi produqti. didi raodenobiT 
kobalts Rebuloben kongos demokratiul respublikaSi da zambiaSi.

kobalti gamoiyeneba magnituri mdgradi da gamZle Senadnobebis 
misaRebad. smalitebi (kobalt silikaturi mina) da kobaltis lurji 
(kobalt (II) aluminiti, CoAl2O4) minebs aZlevs mkveTr, Rrma lurj 
Sefervas. kobaltis lurjs aseve iyeneben keramikis, melnis, saReba-
vebisa da laqebis teqnologiaSi.

kobalti aris aucilebeli elementi cxovelTa organizmisaTvis, 
rogorc kobaltminkoenzimis aqtiuri centri. igi Seicavs vitamin 
B12-s, romelic aucilebelia ZuZumwovrebisaTvis. kobalti agreTve 
warmoadgens baqteriebis da sokoebis aqtiur mkvebav elements.

kobalti, rogorc metali, ZiriTadad gamoiyeneba Senadnobebis 
saxiT. misgan amzadeben cecxlgamZle masalebs, gazis turbinebs da 
saaviacio-sainJinro masalebs. erT-erTi aseTi Senadnobia vitalumi 
(65% Co, 28% Cr, 3% W da 4% Mo), romelic ar ganicdis korozias 
800-850 °C-mde. myari Senadnobebi _ stelitebi (40-60% Co, 20-35% Cr, 
5% W da 1-2% C) gamoiyeneba mWreli instrumentebis dasamzadeblad.

kobalts, rogorc uJangav liTons, iyeneben foladisa da rkinis 
nakeTobebis dasafaravad (mokobalteba). kobalti aseve Sedis kera-
mikometaluri, myari SenalRobebis SemadgenlobaSi (kermetebi).

kobaltis naerTebi minas aZlevs muq lurj Sefervas (kobaltis 
silikatis warmoqmnis gamo). aseTi minebi danayuli fxvnilis saxiT 
gamoiyeneba „smaltebis“ an „kobaltas“ saxeliT lurj saRebrebSi. 
„smaltebi“ warmoadgens mineral smaltitis kvarcisa da kaliumis 
karbinatis nalRobis narevs, romelic silikatur minas aZlevs muq 
lurj Sefervas.

kobaltis Senadnobebi, rogorc zemoT aRvniSneT, mdgradia koroziis 
mimarT. specialuri kobalt-qrom-molibdenis SenalRobi gamoiyeneba 
TeZossa da muxlis protezirebaSi, agreTve _ kbilis protezebSi (ni-
kelis mimarT alergiis Tavidan acilebis mizniT). zogierTi xarisxis 
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foladSi kobalts amateben temperaturisa da atmosferos mimarT 
gamZleobis gasazrdelad. aluminis, nikelis, kobaltis da rkinis spe-
cialuri Senadnobi (cnobili alnikos saxelwodebiT) da samariumi da 
kobalti (samarium-kobaltis magneti) gamoiyenebian mudmiv magnitebSi.

liTium-kobalt oqsidi (LiCoO2) farTod gamoiyeneba liTium 
ionis Semcveli batareebis eleqtrodebSi. nikel-kadmiumi (NiCd) da 
nikel-metalhidridi (NiMH) batareebi agreTve Seicavs kobalts.

kobaltis sxvadasxva naerTma gamoyeneba hpova katalizuri Jangvis 
reaqciebSi. kobaltis acetati ixmareba qsilolis tereftalmJavad 
gardaqmnis dros, romelic warmoadgens prekursors polieTilente-
reftis polimeris misaRebad. kobaltis karboqsilatebi warmoadgenen 
tipiur katalizatorebs (cnobilia kobaltis sapnebis saxelwodebiT). 
isini agreTve gamoiyeneba laqebSi da melnebSi, rogorc „mSrali 
agentebi“ mSrali zeTebis dajangvisas. karboqsilatebi gamoiyeneba 
foladis adgeziuri Tvisebebis gasaumjobesebladac. kobaltis ba-
zaze arsebul katalizatorebs didi mniSvneloba aqvs naxSirbadis 
monoqsidisaTvis damaxasiaTebel reaqciebSi. kobalti gamoiyeneba 
fiSer-tropSis reaqciebSi katalizatorad. kerZod, gamoiyeneba naxSir-
badis monoqsidis hidrogenizaciis reaqciebSi, sadac es ukanaskneli 
gardaiqmneba Txevad sawvavad. alkanebis hidroformilirebis dros 
xSirad katalizatorad iyeneben kobaltis oqtakarbonils.

benzinis hidrodesulfirebis procesSi katalizatorad gamoiyeneba 
kobaltisa da molibdenis nawarmebi. es procesi xels uwyobs benzinis 
gasufTavebas gogirdis minarevebisagan, romelic warmoadgens xelis 
SemSlel faqtors Txevadi sawvavis gasufTavebis dros.

vanadiumi – qimiuri elementi, misi simboloa V (laT. Vanadium), 
xolo atomuri nomeri _ 23. warmoadgens plastiur movercxlis-
fro-nacrisfer metals, romelic mdgradia wylisa da mravali mJavas 
moqmedebis mimarT.

vanadiumi warmoqmnis lamazi Seferilobis naerTebs da swored 
aqedan aris elementis dasaxelebac, romelic ukavSirdeba skandi-
naviuri miTologiuri gmiris „vanadisa“, siyvarulisa da silamazis 
qalRmerTis „freis“ saxels (Zvel islandiur enaze Vanadís _ vanadis).

1830 w. vanadiums saxelia mianiWa sefstrem (SvedeTi). mineralo-
giis profesorma anders manuel del riom tyviis madnebSi aRmoaCina 
axali metali da sazogadoebas SesTavaza saxeliT „panqromatuli“, 
misi naerTebis ferTa farTo diapazonis gamo, Tumca  Semdeg manve 
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Secvala dasaxeleba „eriTroniumad“ (berZnulidan erythros _ wiTeli), 
misi naerTebis wiTeli feris gamo. samwuxarod, del rios ar hqonda 
avtoriteti evropis samecniero sazogadoebaSi da evropel qimikosebs 
eWvi SeeparaT mis SedegebSi. Semdeg man TviTon dakarga rwmena Tavisi 
aRmoCenis mimarT da ganacxada, rom aRmoaCina ara axali elementi, 
aramed qromis nairsaxeoba _ tyviis qromati. es ukanaskneli  aRmo-
Cenil iyo oTxi wliT adre da jer kidev ar iyo Seswavlili. 1830 
wels meqsikuri mineraliT dainteresda germaneli qimikosi f. veleri, 
Tumca fTorwyalbadmJaviT mowamvlis Semdeg, man ramdenime TviT 
Sewyvita kvleva. imave wels Svedma qimikosma nils gabriel sefstrem 
miaqcia yuradReba rkinis madanSi dagrovili minarevis raodenobas, 
romelTa SemadgenlobaSi, sxva cnobil elementebs Soris, iyo raRac 
axali nivTiereba. i. berceliusis laboratoriuli analizis Sedegad 
dadasturda, rom aRmoCenili iyo axali elementi. 1831 wels velerma 
daamtkica Tanasworoba eriTroniumsa da vanadiums Soris, Tumca 
elements SeunarCunda is dasaxeleba, romelic mas misca sefstrem 
da berceliusma _ vanadiumi.

dadgenilia, rom vanadiumi anelebs cximovani mJavebis sinTezs, 
Trgunavs (axSobs) qolesterinis warmoqmnas. vanadiumi inhibirebas 
uwevs rig fermentul sistemebs, aferxebs fosforilirebas da atf-s 
sinTezs. amcirebs kofermentebis А da Q-s dones, stimuls aZlevs 
monoaminooqsidazisa da JangviTi fosforilirebis aqtiurobas. aseve 
cnobilia, rom Sizofreniis dros vanadiumis Semcveloba sisxlSi 
mniSvnelovnad izrdeba.

vanadiumi mudmivad imyofeba umniSvnelo raodenobiT yvela co-
cxali organizmis ujredSi. mcenareebSi misi Semcveloba (0.1-0.2%) 
mniSvnelovnad maRalia, vidre cxovelebSi (1×10-5-1×10-4%). zRvis 
zogierTi organizmebs, mag., moluskebs, SeuZliaT mniSvnelovani 
raodenobiT vanadiumis koncentrireba.

vanadiumis Warbi raodenobis organizmSi moxvedra, rogorc 
wesi, ukavSirdeba ekologiur da samrewvelo faqtorebs. vanadiumis 
toqsikuri dozis mwvave zemoqmedebisas muSebs aReniSnebaT kanis 
adgilobrivi da Tvalis lorwovani garsis, zeda sasunTqi gzebis 
anTebiTi reaqcia, lorwos dagroveba bronqebSi.

warmoiqmneba sistemuri alergiuli reaqciebi asTmis da egzemis 
tipis, aseve leikopenia da anemia, romelsac Tan axlavs organizmis 
ZiriTadi bioqimiuri parametrebis darRveva.



160

venaxi da garemo

cxovelebSi vanadiumis Seyvanisas (dozebSi 25-50 mkg/kg) SeiniSneba 
zrdis procesis Seneleba, diarea da sikvdilianobis zrda.

rogorc Cans, vanadiumi monawileobs qsovilebis zogierT JangviT 
procesebSi. adamianis kunTis qsovilebi Seicavs 2×10-6% vanadiums, 
Zvlis qsovili _ 0,35×10-6%-s, sisxli _ 2×10-4 mg/ml-ze naklebs. saSualo 
adamianis organizmSi (masiT 70 kg) 0.11 mg vanadiumia.

mikroelementebis koncentracia organizmis qsovilebSi bevrad 
naklebia, vidre tipiuri elementebisa (kalciumi da fosfori). amJamad 
dadgenilia, rom 14 mikroelementi aucilebelia (Seucvlelia) orga-
nizmis normaluri funqcionirebisaTvis, esenia: rkina, iodi, spilenZi, 
TuTia, magniumi, kobalti, molibdeni, fTori, vanadiumi da sxv.

vanadiumi da misi naerTebi sakmaod toqsikuria. toqsikuri doza 
adamianisaTvis aris 0.25 mg, letaluri doza _ 2-4 mg. zRvruli da-
saSvebi koncentracia V2O5-saTvis haerSi aris 0.1-0.5 mg/m3.

 bariumi – qimiuri elementi, aRiniSneba simboliT Ba (laT. Barium), 
atomuri nomeri _ 56. martivi nivTiereba bariumi _ rbili, Wedadi 
tutemiwa liToni movercxlisfro-TeTri feris. xasiaTdeba maRali 
qimiuri aqtivobiT.

bariumi aRmoCenil iqna bariumis oqsidis (BaO) saxiT 1774 w-s karl 
Seeles mier. 1808 w-s ingliselma qimikosma gemfri devim bariumis 
hidroqsidisa da vercxliswylis kaTodis sveli eleqtoliziT miiRo 
bariumis amalgama; gaxurebisas, vercxliswylis aorTqlebiT gamoyo 
liToni bariumi.

bariumis arseboba dedamiwis qerqSi Seadgens masis 0,05%-s; zRvis 
wyali bariums saSualod Seicavs 0,02 mg/l-s. bariumi aqtiuria, is Se-
dis tutemiwa liTonebis qvejgufSi da mineralebSi kavSirebi sakmaod 
mtkice aqvs. ZiriTadi mineralebia: bariti (BaSO4) da viteriti (BaCO3).

bariumis iSviaTi mineralebia: celziani an bariumis mindvris 
Spati (bariumis alumosilikati), gialofani (bariumisa da kaliumis 
Sereuli alumosilikati), nitrobariti (bariumis nitrati) da sxva.

liTonuri bariumi xSirad gamoiyeneba SenadnobSi aluminTan er-
Tad da gamiyeneba rogorc airSTamTqmeli (getera) maRalvakuumur 
eleqtro mowyobilobebSi.

TuTia – qimiuri elementi, aRiniSneba simboloTi Zn (laT. Zin-
cum), atomuri nomeri —  30. martivi nivTiereba TuTia (CAS-nomeri: 
7440-66-6) normalur pirobebSi — myife gardamavali movardis-
fro-TeTri feris liToni (fermkTaldeba haerze, ifareba TuTiis 
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oqsidis Txeli feniT). TuTiis yvelaze gavrcelebuli mineralia 
— sfaleriti. mineralis ZiriTadi komponentia — TuTiis sul-
fidi ZnS, am mineralSi sxvadasxvagvari minarevebi am nivTierebas 
aZlevs sxvadasxvagvar elfers. Sesabamisad, am minerals uwodeben 
matyuara TuTias. matyuara TuTias Tvlian pirvelad mineralad, 
romlisganac warmoiqmneboda TuTiis yvela sxva minerali: smitso-
niti ZnCO3, cinkiti ZnO, kalamini 2ZnO · SiO2 · Н2O. alTais mTebSi 
xSirad gvxvdeba zolebiani madani — matyuara TuTiisa da Spatis 
narevi. 

dedamiwis qerqSi, masis mixedviT, TuTiis Semcveloba aris — 8,3×10-3%, 
amofrqveul qanebSi misi Semcveloba SedarebiT metia (1,3×10-2%), vidre 
mJave niadagebSi (6×10-3%). cnobilia TuTiis 66 minerali, maT Soris 
yvelaze mniSvnelovania — cinkiti, sfaleriti, vilemiti, kalamini, 
smitsoniti, frank-liniti ZnFe2O4. TuTia — energiuli wylis migran-
tia, gansakuTrebiT damaxasiaTebelia misi migracia Termul wylebSi 
tyviasTan erTad. am wylebidan ileqeba TuTiis sulfidebi, romelsac 
gaaCnia samrewvelo mniSvneloba. TuTia aseve energiulad migrirebs 
gruntis wyalqveSa wylebSi, mis mTavar damleqavs warmoadgens H2S, 
ufro nakleb rols asrulebs TixiT sorbcia da sxva procesebi. Tu-
Tia — mniSvnelovani biologiuri elementia, cocxal nivTiereba Sei-
cavs saSualod 5×10-4% TuTias, Tumca aris organizmi-koncentratebi.

TuTia aris aucilebeli sasicocxlo minerali, romelic bunebri-
vad gvxvdeba zogierT sakvebSi da xelmisawvdomia rogorc dieturi 
danamati. TuTiis toqsikuroba SeiZleba gamovlindes mwvave da 
qronikul formebSi. mwvave gverdiTi movlenebi moicavs gulisrevas, 
Rebinebas, madis dakargvas, abdominalur krunCxvebs, diareasa da Tavis 
tkivils. TuTiis deficiti dakavSirebulia kuW-nawlavis infeqciebis 
gazrdis riskTan da imunuri funqciis darRvevasTan. TuTiis sakvebis 
deficiti gansakuTrebiT gavrcelebulia dabali Semosavlis mqone 
qveynebSi, radgan adamianebi ar iReben TuTiT mdidar sakvebs.

tyvia – qimiuri elementi, romelic aRiniSneba simboloTi Pb (laT. 
Plumbum _ saxelwodebis warmoSoba ucnobia) da misi atomuri nome-
ria 82. tyvias aqvs yvelaze didi atomuri nomeri mdgrad elementebs 
Soris, Tumca momdevno umZimes elements, bismuts, gaaCnia naxevrad 
daSlis periodi, romelic iseTi xangrZlivia, rom SeiZleba CaiTvalos 
mdgradad. tyviis oTx mdgrad izotops gaaCnia 82 protoni, „magiuri 
ricxvi“ atomis birTvis Rrubelisebur modelSi. 
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tyvia rbili da Zlier plastikuri mZime liTonia. myar mdgoma-
reobaSi monacrisfro-mocisfro feri aqvs, gamdnari tyvia elvarebs 
movercxlisfro-qromis frad, xolo airad mdgomareobaSi gadasvlisas 
igi bundovan nacrisfer nislad iqceva. tyvia farTod gamoiyeneba 
sxvadasxva sferoSi. misgan mzaddeba akumuliatorebi, vaznebi, gi-
rebi, tolCebi da sxva. gamomdinare iqidan, rom tyvia radiacias ar 
atarebs, misgan mzaddeba radiaciasawinaaRmdego fenebi. kalisa da 
tyviis Senadnobi advilad lRveba dabal temperaturaze da gamoi-
yeneba sadenebis erTmaneTze misarCilavad. 

organizmSi moxvedrisas tyvia momwamvlelia cxovelebisTvis. igi 
azianebs nervul sistemas da iwvevs uwesrigobas tvinSi. metismetad 
maRali koncentracia aseve iwvevs sisxlis mimoqcevis darRvevas 
ZuZumwovrebSi. rogorc vercxliswyali, aseve tyviac, Zlieri neiro-
toqsinia da azianebs kan-kunTovan da Zvlovan qsovilebs. tyviisgan 
mowamvla dokumentirebulia jer kidev Zveli romis, Zveli saberZ-
neTisa da Zveli CineTis periodidan. mowamvla, rogorc wesi, tyviis 
Semcveli sakvebisa da wylis miRebiT xdeba, magram SesaZloa aseve 
gruntis, mtverisa da tyviaze dafuZnebuli saRebavis SemTxveviTi 
SesunTqviTac moxdes. 

tyvia cnobili toqsiuri qimiuri nivTierebaa, romelsac farTod 
iyeneben sxvadasxva sferoSi. tyvia azianebs adamianis janmrTelobas 
da iwvevs farTo speqtris janmrTelobis darRvevebs, rogorebicaa 
nevrologiuri darRvevebi, anemia, daRliloba da kunTebis sisuste, 
dambla, Tirkmlisa da RviZlis dazianeba. tyvia zegavlenas axdens 
bavSvis ganviTarebazec, rogorc misi mucladyofnis periodSi, aseve 
mis dabadebis Semdgom. tyviis eqspozicia iwvevs bavSvebis gonebriv 
CamorCenas.

niadagis dabinZureba mZime metalebiT kvlav rCeba rig mwvave ekolo-
giur problemebSi dReisaTvis mZime metalebiT niadagis dabinZurebis 
sami ZiriTadi tipia miRebuli: globaluri, regionuli da adgilobrivi 
(gavlena). globaluri dabinZureba asocirdeba damabinZureblebis 
gadaadgilebis globalur tendenciebTan, rac ar aris mudmivi, is 
mkveTrad icvleba drois mixedviT. am tipis dabinZureba metwilad 
ganisazRvreba klimatis globaluri gardaqmnebiT. regionaluri 
dabinZureba gaanalizebulia mdinaris, tbisa da zRvis naleqebis 
Semadgenlobis cvlilebiT. niadagis adgilobriv dabinZurebas sami 
gansxvavebuli forma aqvs. yvelaze gavrcelebulia stacionaruli 
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wyaroebisa da manqanebis gamonabolqvidan niadagebis dabinZureba. 
evrokavSirisa da CrdiloeT amerikis niadagebSi mZime metalebiT haeris 
dabinZurebis mkacri standartebis damyarebis Semdeg mniSvnelovnad 
Semcirda dabinZureba. unda aRiniSnos, rom msoflioSi urbanizaciasTan 
dakavSirebiT izrdeba msxvili qalaqebis maxloblad nagavsayrelebis 
mimdebare miwisqveSa wylebis wyalbadis dabinZurebis masStabi. mZime 
liTonebi organul damabinZureblebTan erTad miwisqveSa wylebis 
nakadiT vrceldeba. adgilobrivi dabinZurebis mesame wyaroa mZime 
metalebis nakadi organul damabinZureblebTan erTad, magaliTad, 
navTobis daRvra, niadagSi sasuqebidan moxvedra, da a.S. 

niadagis mZime metalebiT dabinZurebis problemebis gadaWra didwi-
lad damokidebulia niadagSi mZime metalebis Semcvelobis adekvatur 
standartebze. yvelaze mniSvnelovani standarti aris maqsimaluri 
dasaSvebi koncentracia (zdk) niadagSi, magram saqarTveloSi maTi 
kanonmdeblobiT dadgenili zdk-ebis mniSvneloba moZvelebulia da 
saWiroebs ganaxlebas. aqedan gamomdinare, mniSvnelovania msoflios 
sxvadasxva qveynis da evrokavSiris qveynebis gamocdilebis gaziareba. 

arsebul monacemebze dayrdnobiT, saqarTvelos im regionis nia-
dagebSi, sadac mevenaxeoba popularulia, mZime metalebis Semcveloba 
niadagebSi normis farglebSia. zogadad, unda aRiniSnos, rom qveynis 
sasursaTo uzrunvelyofisaTvis da saerTaSoriso bazarze maRali 
xarisxis, naturaluri kvebis produqtebisa da kvebiTi danamate-
bis miwodebis mizniT, saqarTvelos ekonomikaSi kvlav aqtualuria 
meRvineobisa da misi gadamuSavebis produqtebis ganviTarebis Zi-
riTadi mimarTulebebis gansazRvra da warmoebis xelSewyoba, rac 
gamoixateba yurZnis gadamuSavebis maRalxarisxovani produqtebis 
miRebasa da misi narCenebis gadamuSavebaSi meurneobis sxvadasxva 
dargSi gamosayeneblad. 





165 naxati 1. mdelos yavisferi niadagebis ruka

danarTi
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naxati 2. yavisferi niadagebis ruka



danarTi

167naxati 3. aluviuri niadagebis ruka
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naxati 4. kordian-karbonatuli niadagebis ruka
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169naxati 5. Savi niadagebis ruka
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naxati 6. yviTelmiwa-eweri niadagebis ruka
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171naxati 7. yviTel-yomrali niadagebis ruka
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naxati 8. wiTelmiwa niadagebis ruka
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suraTi 1.  
fesvis filoqseras 
kolonia

suraTi 2. 
foTlis filoqseriT  
dazianebuli foToli

suraTi 3.  
amierkavkasiis  
marmara RraWa
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suraTi 4.  
karadrinas  
matli

suraTi 4.1.  
karadrinas  
pepela

suraTi 5.  
kavkasiis didi  
wmindadxvevia
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suraTi 6.  
livornuli  
sfinqsi

suraTi 7.  
livornuli  
sfinqsis matli

suraTi 8.  
buknas pepela
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suraTi 9.  
buknas matli

suraTi 10.  
yurZnis Wiis pepela

suraTi 11.  
yurZnis Wiis matli
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suraTi 12.  
vazis fqvilisebri 
crufariana

suraTi 13.  
vazis fqvilisebri 
crufariana mtevanze

suraTi 14.  
vazis baliSa  
crufariana
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suraTi 15.  
vazis baliSa  
crufarianebi totze

suraTi 16.  
akaciis crufariana

suraTi 17. 
akaciis crufarianebi 
totze 
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suraTi 18.  
vazis ablabudiani  
tkipa

suraTi 19.  
vazis ablabudiani 
tkipebi foTlebze

suraTi 20.  
vazis qeCiani 
tkipas galebi 
foTolze
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suraTi 21.  
vazis Wraqi

suraTi 22.  
vazis nacari

suraTi 23.  
yurZnis nacrisferi 
sidample
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suraTi 25.  
yurZnis Savi sidample

suraTi 26.  
vazis anTraqnozi

suraTi 24.  
yurZnis TeTri 
sidample
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suraTi 27.  
vazis Savi laqianoba

suraTi 28.  
vazis kibo

suraTi 29. 
mokle muxlTaSorisoba 
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suraTi 30.  
virusuli mozaika

suraTi 31.  
Reros forianoba

suraTi 32.  
vazis laqianoba
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suraTi 33.  
vazis funqciuri  
qlorozi

suraTi 34.  
Cveulebrivi  
oqroTvalura

suraTi 35.  
Cveulebrivi 
oqroTvaluras matli
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suraTi 36.  
xoWo kriptolemusi

suraTi 37.  
xoWo kriptolemusis 
matli

suraTi 38. 
xoWo oTxlaqiani 
egzohomusi
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suraTi 38.1.  
xoWo oTxlaqiani  
egzohomusis matli

suraTi 39.  
xoWo Svidwertiliani 
Wiamaia

suraTi 39.1.  
xoWo Svidwertiliani 
Wiamaias matli
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suraTi 40. 
xoWo orwertiliani 
Wiamaia

suraTi 40.1.  
xoWo orwertiliani 
Wiamaias matli

suraTi 41. 
mtacebeli buzi 
sirfidi 
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suraTi 42. 
mtacebeli buzi 
sirfidi 
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