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Sesavali 
 

   saqarTveloSi memindvreoba soflis meurneobis warmoebis 
ZiriTadi dargia mecxoveleobasTan erTad, romelsac mWidrod 
ukavSirdebian soflis meurneobis iseTi mecnieruli dargebi, 
rogoricaa agronomiuli qimia, niadagmcodneoba, sakvebwarmoeba, 
miwaTmoqmedeba, mdelosnoba, soflis meurneobis meqanizacia, 
melioracia, mcenareTa dacva da sxv. qveynis niadagur-klimaturi 
pirobebidan gamomdinare, memindvreoba memcenareobis is nawilia, 
romelic uzrunvelyofs mindvris da teqnikuri kulturebis SerCevis, 
Tesvis, movla-moyvanis, mosavlis aReba-transportirebis da 
dabinavebis aprobirebul wasebs. memcenareobis am segmentis warmoebis  
ZiriTadi obieqtia  sasoflo-sameurneo kulturaSi Setanili 
(kultivirebuli) mcenareebi, romlebsac unari aqvT araorganuli 
nivTierebebidan mzis sxivuri energiiT fotosinTezis saSualebiT 
Seqmnas organuli nivTiereba Sesabamisi xelsayreli optimaluri 
pirobebis SeqmniT. am biologiuri procesis Sedegad mwvane mcenare 
Tavisi foTlebiTa da ReroebiT warmoadgens adamianisaTvis 
sasursaTo produqtebis, mecxoveleobisaTvis sakvebisa da 
mrewvelobis teqnikuri miznebisaTvis mcenareuli nedleulis 
teqnikur da teqnologiur wyaros. amitom msoflio miwaTmoqmedebaSi 
saxnav-saTesi farTobebis umetesi nawili iseT marcvleul 
kulturebze modis, rogoricaa xorbali, brinji, simindi, qeri, Svria,  
Wvavi, agreTve soia, lobio, araqisi da sxva marcvlovani da 
samarcvle parkosnebi. 

   saqarTveloSi Catarebuli arqeologiuri gaTxrebi mowmoben 
rom, memindvreoba miwaTmoqmedebis ZiriTadi obieqti yofila. adamianma 
metad Soreul warsulSi mohkida xeli miwaTmoqmedebas, roca man 
miwis martivi qvis iaraRebiTa da wesebiT daiwyo damuSaveba da 
misTvis saWiro mcenareTa moSeneba-gakultureba (kulturaSi Setana). 
pirveli kulturuli mcenare aRmoCenilia qvis xanaSi (neoliTis 
dasawyisi) 10-12 aTasi wlis win Tumca, igive wyaroebiT irkveva, rom 
adamianebi miwaTmoqmedebas ufro adrec misdevdnen. bolo periodSi 
wamoyenebuli iqna Teoria, romlis mixedviTac msoflio 
miwaTmoqmedeba saTaves iRebs adreuli paleoliTis xanaSi 50-40 aTasi 
wlis win C.e da iqve dasZenen, rom kacobriobis civilizaciis 
ganviTarebaSi miwaTmoqedebas mniSvnelovani wvlili miuZRvis. 
miwaTmoqmedebis uZvelesi kulturis kerebia: CineTi, indoeTi, siria, 
egvipte, agreTve meqsika, peru, samxreT kavkasia, Sua da mcire azia da 
sxv. adre miwaTmoqmedebis Sesaxeb codna Taobidan Taobas zepirad 
gadaecemoda, mxolod bolo aTaswleulebSi C.e daiwyo agraruli 
gamocdilebis  TandaTanobiTi da werilobiTi dagroveba. pirveli 
aseTi werilobiTi naSromi aRmoCnda saberZneTSi 384-322 wels C.w-mde. 

   planeta dedamiwis xmeleTis mxolod 9,2% (1,370 miliardi ha) 
gamoiyeneba saxnav savargulebad, sadac mohyavT 20 aTas saxeobaze 
meti sasoflo-sameurneo kultura da jiSi. Tumca aqedan didi 
mniSvneloba aqvs mxolod 640 saxeobas,  maT Soris 90 saxeoba 
miekuTvneba mindvris kulturebs, romelTagan msoflios masStabiT 
yvelaze didi farTobi pureul marcvlovanebs ukaviaT (xorbali, 
brinji, qeri, Wvavi, Svria, simindi, fetvi, sorgo, tritikale) -760,0 ml. 
ha anu mTliani saTesi farTobis 70%-ze meti.  
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   mindvris kulturebidan aramarcvlovan kulturebs yvelaze 
didi farTobi ukavia kartofils, Saqris lerwams da Saqris Warxals, 
zeTovani kulturebidan: soias, araqiss (miwis Txili), rafss, sazeTe 
sels, mzesumziras, kunjuts. sarTavi kulturebidan: bambas, sels, 
kanafs da juTs. 

   mindvris kulturebs mniSvnelovani adgili uWiravs 
saqarTvelos soflis murneobaSic. saxnavi miwebis 75% mindvris 
kulturebze modis, maT Soris naxevari marcvleul kulturebs ukavia. 

 
                                                      cxrili 1.     

  saqarTveloSi mindvris kulturebis naTesi farTobebi, 1000 ha 
 

w l e b i   kulturebi  
1985 1995  1999  2003  2006 2007 

naTesi 
farTobi, sul 

saSemodgomo 
TavTaviani 
kulturebi 
(xorbali, qeri, 
Wvavi) 

sagazafxulo 
marcvlovani 
kulturebi 
(xorbali, qeri, 

Wvavi, 
tritikale, Svria, 

simindi) 
teqnikuri 

kulturebi 
(mzesumzira, soia, 
Tambaqo, araqisi) 

 

 
730,1 

 
 
 

105,8 
 
 
 
 
 
 
 

281,6 
 
 

85,8 

 
453,1 

 
 
 

77,8 
 
 
 
 
 
 
 

182,5 
 
 

41,0 
 

 
594,7 

 
 
 

117,9 
 
 
 
 
 
 
 

260,9 
 
 

75,8 
 

 
561,7 

 
 
 

133,0 
 
 
 
 
 
 
 

238,0 
 
 

48,5 
 

 
330,2 

 
 
 

76,6 
 
 
 
 
 
 
 

150,8 
 
 

28,5 
 

 
297,2 

 
 
 

55,0 
 
 
 
 
 
 
 
151,0 
 
 
22,7 
 

wyaro: statistikis departamenti, 2009 

 
rogorc cxrilis monacemebi gviCvenebs, mindvris kulturebiT 

dakavebuli farTobebi arastabiluria. amis maTvari mizezia 
saqarTveloSi mimdinare sabazro urTierTobebze garadamavali 
periodi da miwebis privatizaciis mimdinareoba. saxnavi miwebis 
ZiriTadi nawilis kerZo mflobelobaSi gadasvlam ganapiroba aseTi 
Sedgebi. am periodSi naklebad kanonzomieria kulturebis warmoebis 
moculobebi. 

   miuxedavad am maCveneblebisa, saqarTveloSi arsebuli niadagur-
klimaturi pirobebi SesaZleblobas iZleva mindvris kulturebis 
maRali mosavlis xarjze warmoebuli iqnes 2-3-jer da zogierTi 
kulturebis SemTxvevaSi 4-5-jer meti moculobis produqcia. amas 
adasturebs qveynis samecniero-kvleviTi dawesebulebebis da mowinave 
fermeruli meurneobebis mosavlianobis monacemebi: xorbali 7-8 t/ha; 
simindi 8-10 t/ha; kartofili 50-60 t/ha, agreTve aSS da kanadis mier 
gamoyenebuli mowinave teqnologiebi, romlis safuZvelze es 2 qveyana 
msoflio marcvleulis 34%-s awarmoebs. 

memcenareobis Teoriul safuZvels warmoadgens biologia da 
ekologia, romelic ikvlevs mcenaris zrda-ganviaTarebis 
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Taviseburebebs da saSualebas gvaZlevs zustad gaverkveT misTvis 
aucilebel sasicocxlo bioturi da abioturi faqtorebis 
zemoqmedeba- moTxovnilebaSi da kanonzomirebaSi. aseT 
kanonzomierebas warmoadgens mcenaris sasicocxlo ekologiuri 
faqtorebis (sinaTle, siTbo, teni, kveba, Jangbadi, naxSirorJangis 
gazi)-jamis, minimumis, optimumis da maqsimumis kanoni. 

 
                                                          cxrili 2 

   saqarTveloSi erTwlovani mindvris kulturebis warmoeba, 1000 t 

wyaro: statistikis departamenti, 2009 

 
  dadgenilia, rom mcenaris ganviTareba da produqtiuloba im 

faqtoriT ganisazRvreba, romelic minimumSi aRmoCndeba. rogorc ki 
minimumSi myofi faqtori optimumis dones miaRwevs, mcenaris 
produqtiuloba izrdeba, magram Tu igive faqtors maqsimalurad 
gavzrdiT mcenaris mosavlianoba kvlav Semcirdeba. mcenare kargad 
izrdeba da viTardeba mosavlianobas zrdis dros, roca yvela 
sasicocxlo faqtori optimumis doneze imyofeba. 

   bunebriv pirobebSi sasicocxlo faqtorebi mcenareze moqmedeben 
ara erTi meorisagan izolirebulad, aramed erTdroulad, 
urTierTkavSirSi anu kompleqsurad, amasTan TiToeuli faqtori 
gansxvavebul gavlenas axdens mcenaris ganviTarebaze. am faqtorTa 
urTierTSeTanawyobiT icvleba faqtorTa optimumis done. 

  maRali mosavlianobis formirebisaTvis aucilebelia yvela 
sasicocxlo faqtoris erTdrouli moqmedeba. magaliTad, niadagis 
tenis da haeris erTdrouli gaumjobeseba xels uwyobs 
mikroorganizmebis gaaqtiurebas, zrdis sasuqebis efeqturobas, 
aqveiTebs transpiracias da a.S. aseTia sasicocxlo faqtorebis 
erTdroulad da kompleqsurad moqmedebis meore kanoni. 

  mesamea faqtorTa Seunacvleblobis da maTi fiziologiurad 
erTnairi mniSvnelobis kanoni, romlis arsic isaa, rom ar SeiZleba 
erTi faqtoris sxva romelime faqtoriT Secvla, radganac TiToeul 
faqtors Tanabari fiziologiuri mniSvneloba aqvs mcenarisaTvis.   

   mcenare ganviTarebis yovel calkeul etapze saWiroebs ama Tu 
im faqtoris gansxvavebuli odenobiTa da xarisxiT SeTanawyobas. 
magaliTad, saSemodgomo xorbali Semodgomaze, zamTris dasawyisSi 
moiTxovs (2-50C temperaturas), gazafxulze ki bevrad maRals - 150 C.  

w l e b i    
kultura 1990 2000 2001 2003 2006 2007 

xorbali 
qeri 
Wvavi 
Svria 
simindis     
marcvali 
lobio 
mzesumzira 
araqisi 
soia 
Tambaqo 
kartofili 

257,7 
117,8 
1,6 
11,7 

 
270,2 

7,3 
7,7 
0,1 
3,4 
8,1 

293,8 

89,4 
30,2 
0,3 
2,0 

 
295,9 
2,7 
2,6 
0,6 
2,5 
1,9 

302,0 

306,5 
98,9 
0,1 
9,5 

 
288,6 
10,0 
41,8 
0,4 
1,4 
1,6 

422,2 

225,4 
48,3 
0,1 
6,3 

 
461,9 
12,2 
25,5 
0,1 
3,7 
1,4 

425,2 

69,7 
30,6 
0,1 
1,3 

 
217,4 
7,8 
12,3 
0,1 
3,7 
0,3 

168,7 

74,9 
40,3 
0,1 
1,6 

 
295,8 
10,5 
16,1 
00 
2,8 
0,1 

229,2 
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   memcenareobaSi moqmedebs sxva kanonebic, romelTa 
gaTvaliswineba aucilebelia. magaliTad, fosforze mcenaris 
moTxovnilebis kritikuli periodi. Tu mindvris kulturebma 
ganviTarebis adreul etapze gadaitanes fosforis SimSili, maT aRar 
SeuZliaT maRali mosavlis formireba im SemTxvevaSic ki, Tu 
momdevno periodSi isini uxvad iqnen uzrunvelyofili am elementiT 
mineraluri sasuqis meSveobiT. amitom, maRali mosavlis misaRebad 
aucilebelia niadagi yovelTvis winaswar uzrunvelyoT sakvebi 
elementebiT. maRali da xarisxiani mosavlis miReba SeiZleba mxolod 
kompleqsuri da diferencirebuli (kultura, jiSi, zona) 
mecnierebatevadi agroteqnologiebis gamoyenebiT, sworad SerCeul 
RonisZiebaTa sistemiT, romelic xorcieldeba TanamimdevrobiT 
mcenaris moTxovnilebisa da adgilobrivi pirobebis gaTvaliswinebiT.  

  mindvris kulturebis mosavlianoba mWidrod aris dakavSirebuli 
mcenaris zrda-ganviTarebasTan da biologiur Taviseburebebze, axal 
organoTa warmoqmnasTan, romelic etapebad mimdinareobs. erTwlovani 
mcenareebi ganviTarebis 3 periods gadian: axalgazrdobis, 
mowifulobis da daberebis. calkeuli periodi ki sxvadasxva 
etapisagan Sedgeba. xorbalSi Tormet aseT etaps gamoyofen. am 
etapebis codna saSualebas gvaZlevs davawesoT biologiuri 
kontroli naTesebze maTi maqsimaluri produqtiulobis 
gamosavlenad. 
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Tavi pirveli 

1.1. niadagis damuSavebis ZiriTadi wesebi maTi 

 struqturis da nayofierebis gaTvaliswinebiT 

 
      miwaTmoqmedebaSi didi xnis win gairkva, rom erTwlovani 
mindvris kulturebi niadagis damuSavebis gareSe araviTar mosavals 
ar iZleva. Tanamedrove miwaTmoqmedebac mindvris da teqnikur 
kulturul mcenareTa moyvanisa da maTi mosavlianobis gadidebis 
saqmeSi niadagis swor damuSavebas udides mniSvnelobas aniWebs. 
agroteqnikur RonisZiebaTa mTeli kompleqsis sruli da swori 
ganxorcieleba warmoudgenelia niadagis swori damuSavebis gareSe, 
magram martooden niadagis damuSavebiT SeuZlebelia gadaWril iqnes 
niadagis nayofierebis gadidebis, misi mtkice struqturis Seqmnis 
yvela sakiTxi. aseve SeuZlebelia gadaWril iqnes melioraciuli, 
ganoyierebisa da sxva sakiTxebi, Tumca CamoTvlil RonisZiebaTa 
udidesi efeqtis miRweva SesaZlebelia mxolod niadagis swori 
damuSavebis pirobebSi. miwaTmoqmedeba warmoudgenelia niadagis 
damuSavebis gareSe, is yovel epoqaSi, miwaTmoqmedebis yvela sistemis, 
yovelgvar agroteqnikur RonisZiebaTa sistemis aucilebel elements 
warmoadgenda da warmoadgens dResac. 
      niadagis damuSavebis mTavari amocanaa _ saxnavi Sre moviyvanoT 
fxvier, koStovan mdgomareobaSi, moespos balaxis kords 
cxovelmoqmedebis unari, gaiwmindos mindvrebi sarevelebisagan, 
kulturul mcenareTa zogierTi daavadebisa da mavneblisagan; 
niadagSi SevitanoT organuli da mineraluri sasuqebi; niadagi 
momzaddes Teslis ukeTesi CaTesvisaTvis da sxv. niadagis damuSaveba 
did gavlenas axdens wylis, haerisa da siTbos reJimze, fizikur-
qimiuri da biologiuri procesebis dinamikaze. 
      niadagis swori da drouli damuSaveba uzrunvelyofs 
mikroorganizmebis cxovelmoqmedebis pirobebis gaumjobesebas, 
aZlierebs niadagSi mcenareulobis naSTebisa da neSonpalis daSlis 
procesebs, xels uwyobs sakvebi elementebis gadasvlas advilad 
SesaTvisebel formaSi. Rrma fenebis gafxvierebis wyalobiT 
aZlierebs sakvebi elementebis brunvas, Tavidan gvacilebs eroziul 
procesebs. niadagis damuSavebis Sedegad diddeba mcenareTa sakvebis 
biologiuri mimoqceva, Zlierdeba organuli nivTierebebis Seqmnisa 
da daSlis tempebi.  
      niadagis damuSavebis Sedegad mis kapilarul da arakapilarul 
Sualedebs Soris Sefardeba ukeTesi xdeba. damuSavebis yvela xerxi 
gavlenas axdens mTeli saxnavi fenis an misi nawilis Senebaze. 
damuSavebuli niadagi kargad atarebs wyals, aramarto saxnav SreSi, 
aramed fesvebis gavrcelebis qvesaxnavi fenis nawilSic. qvesaxnav 
fenaSi CaJonili wyali ufro met xans inaxeba da kulturuli 
mcenaris wyliT momaragebis imedian wyaros warmoadgens. aRniSnuli 
amocanebis Sesasruleblad mimarTaven niadagis damuSavebis 
sxvadasxva xerxs. 
      vidre niadagis damuSavebis xerxebis daxasiaTebaze 
gadavidodeT, saWiroa aRiniSnos is teqnologiuri procesebi, 
romlebic sruldeba niadagis meqanikuri damuSavebis dros. aseTia: a) 
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beltis gafxviereba; b) beltis gadabruneba; g) saxnavi fenis gadareva; 
d) niadagis gamkvriveba da e) zedapiris mosworeba. 
     niadagis gafxviereba anu dafxvna. damuSavebuli niadagi 
naleqebisa da sakuTari wonis moqmedebis Sedegad jdeba, mkvrivdeba 
da itkepneba. mas mtkice koStovani struqturac rom hqondes, saxnav 
fenaSi kapilaruli Sualedebi mainc Warboben.  
     mkvriv saxnav fenaSi mtkice struqturis dadebiTi roli 
mkveTrad ecema, radgan igi ver uzrunvelyofs kapilaruli da 
arakapilaruli forianobis xelsayrel Tanafardobas. amitom saWiroa 
niadagis periodulad gafxviereba anu dafxvna tardebodes wylis, 
haerisa da siTbos reJimis uzrunvelsayofad da mikrobiologiuri 
procesebisaTvis xelsayreli pirobebis Sesaqmnelad. gafxvierebis 
raodenoba da xarisxi damokidebulia niadagur-klimatur pirobebze, 
niadagis gamkvrivebis siswrafeze. meqanikur Sedgenilobasa da 
struqturul mdgomareobaze, dasarevlianebis xasiaTze, sasoflo-
sameurneo kulturebis Taviseburebaze da sxv. saerTod, ufro 
swrafad da Zlierad mkvrivdebian aramtkice struqturis mqone 
Tixnari da Tixa, niadagebi, vidre msubuqi, qviSnari niadagebi, anda 
mZime meqanikuri Sedgenilobis struqturuli niadagebi. 
    mikrobiologiuri aqtiuroba ufro Zlierad aris gamosaxuli 
saxnavi fenis zeda nawilSi. aqve grovdeba meti neSompala da saWiro 
pirobebis arsebobis dros, sakvebis meti raodenoba. gadabruneba 
saWiroa sakvebi elementebis gadanawilebisaTvis saxnavi fenisaTvis 
meti erTgvarobis misacemad. radgan saxnavi fenis sxvadasxva nawili 
mudmiv erTgvari ar aris amitom gadabruneba drogamoSvebiT 
gavimeoroT. misi sixSire da saxnavi fenis sxvadasxva nawilis 
gadanawilebis siRrme unda icvlebodes niadagur-klimaturi 
pirobebisa da mindvris da sxva sasoflo-sameurneo kulturebis 
TaviseburebaTa mixedviT. 
    magram beltis gadabruneba yovelTvis araa xelsayreli. gvalvian 
pirobebSi gazafxul-zafxulis periodSi qveda ufro teniani fenis 
amotana iwvevs mis swraf gaSrobas, im raionebSi sadac eroziuli 
movlenebia gabatonebuli, nawveralisa da sxva narCenebis sruli 
Cafvlis Sedegad, aramxolod teni ikargeba niadagidan, aramed qars 
miaqvs niadagis nayofieri nawilic. 
    saxnavi fenis gadarevas mimarTaven sakvebi elementebis Tanabari 
ganawilebisaTvis, mikroorganizmebis Tanabari ganawilebisa da mTeli 
saxnavi fenisaTvis erTgvarobis misacemad. mas umTavresad atareben 
winamorbedi kulturis mosavlis aRebis Semdeg, xolo zogierTi 
kulturisaTvis araSavmiwian zolSi fesvis win, roca aneulebis 
gadaxvna xdeba saSemodgomo TavTaviani kulturebisaTvis. 
    saxnavi fenis gadareva unda xdebodes gansazRvrul dros, 
Cveulebriv weliwadSi araumetes erTxel, rac tardeba iseTi iaraRiT, 
romelic niadags beltis amoubruneblad afxvierebs. 
    niadagis gamkvrivebas Cveulebrivad mimarTaven mindvris 
kulturebis mcenareTa Teslis gaRvivebisaTvis saWiro xelsayreli 
pirobebis Seqmnis mizniT, metadre gvalvian raionebSi. niadagis 
gamkvriveba Cveulebrivad Tesvis Semdeg xdeba, risTvisac iyeneben 
sxvadasxvanairad mowyobil satkepnebs. 
    saxnavi fenis gafxvnierebisa da gamkvrivebis garda, xSirad 
saWiroa niadagis zedapiris mosworeba, sarevelebis moWra, kvlebisa 
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da baZoebis Seqmna da sxv. niadagis zedapiris mosworeba 
gansakuTrebiT farTod gamoiyeneba uswormasworo mikroreliefiani 
nakveTis sarwyavad momzadebisaTvis. am operacias xSirad mindvrebis 
planirebas anu moSandakebas uwodeben da sruldeba greideriT, 
kabdoniT da sxv. iaraRebiT. greiderebi mindors aclian maRlobebs 
da asworeben Cadablebul adgilebs. ufro xSirad xnulis zedapiris 
mosworeba xdeba kabdoTi, facxiT, an msubuqi satkepnebiT, mindvris da 
teqnikuri kulturebis Tesvis win CaTesvis saukeTeso loJirebis 
misaRwevad. sarevela mcenareebis moWra xorcieldeba zemoT aRwerili 
teqnologiuri procesebis drosve, magram zogjer maT winaaRmdeg 
saWiroa specialuri iaraRebi, rogoricaa: danebiani, Stangiani da sxva 
kultivatorebi. kvlevisa da baZoebis Seqmna saWiro xdeba Warbtenian 
zonaSi zedmeti tenis mowilebis (miwebis daSroba) da niadagis haeris, 
siTbosi da kvebis reJimebis regulirebis, agreTve, wylieri eroziis 
Tavidan acilebis mizniT. 
     niadagi rom srulyofilad damuSavdes, amisaTvis araa sakmarisi 
misi moxvna. amis Semdeg saWiroa mTeli rigi operaciebis Sesruleba, 
romlebic moxvnasTan SedarebiT bevrad ufro nakleb siRrmeze 
tardeba. aqedan gamomdinare, varCevT: a) niadagis ZiriTad (srul 
siRrmeze) damuSavebas da b) niadagis zedapirul damuSavebas. 
     niadagis damuSavebis xarisxi damokidebulia imaze, Tu rodis da 
ra pirobebSia Catarebuli xvna. xvnis droulad da maRalxarisxovnad 
Catarebaze ki damokidebulia sxva danarCeni operaciebis xarisxi.  
     niadagis damuSavebis xarisxi mraval pirobazea damokidebuli. 
didi mniSvneloba aqvs niadagis damamuSavebeli iaraRebis samuSao 
organoebis konstruqciul Taviseburebas, rogorc, magaliTad, frTis 
formas, kultivatoris TaTebis moyvanilobas da mimagrebis xasiaTs 
da sxva. aRniSnuli iaraRebis muSaobis xarisxi bevrad damokidebulia 
ama Tu im operaciis Sesrulebis drosa da agroteqnikuri 
moTxovnilebis dacvaze, moZraobis siswrafeze, niadagis meqanikur da 
struqturul Sedgenilobaze, tenianobaze, agreTve, mniSvneloba aqvs 
mindvris mdgomareobas (kordi, nawverali, dasarevlianeba da sxva). 
     niadagis damuSavebis xarisxi mniSvnelovan wilad 
ganpirobebulia niadagis teqnologiuri TvisebebiT, rogoricaa: 
bmuloba, plastikuroba da simtkice. es Tvisebebi ki damokidebulia 
niadagis meqanikur Sedgenilobaze, agebulobaze, struqturianobaze, 
organuli nivTierebis moculobaze, STanTqmul fuZeebsa da tenis 
raodenobaze. 
     damuSavebis xarisxi pirvel rigSi damokidebulia TviT niadagis 
mdgomareobaze da uwinares yovlisa misi tenianobis xarisxze _ 
niadagis simwifeze. normaluri tenianoba, rodesac niadagi kargad 
fxvierdeba, misi sruli tentevadobis 50-60%-s udris. zedmeti 
tenianobis an gamoSrobis SemTxvevaSi niadagis damuSaveba Zneldeba 
da misi xarisxic metad dabalia. am mxriv gansakuTrebiT gamoirCeva 
mZimeTixiani niadagebi. aseT niadagebis naklebi tenianobis pirobebSi 
moxvnas sWirdeba didi gamwevi Zala (5-6-jer meti), xnuli 
didbeltiania (diametriT 6 sm-ze meti), nawilobriv ki gamtverebuli. 
is kargavs im mcireoden tensac, rac masSi imyofeba da ufro metad 
igvalveba. Tu wvima ar movida, aseTi xnulis Semdgomi damuSaveba 
(farcxva, kultivacia da sxva) SeuZlebelia ise Catardes, rom misi 
didi gamtverianeba ar gamoiwvios. Tu imave niadagebs Warbi 
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tenianobis pirobebSi movxnavT, marTalia, SedarebiT naklebi gamwevi 
Zala iqneba saWiro, magram xnuli metad cudi xarisxis gamova. svel 
mdgomareobaSi Tixiani niadagi izileba, belti ar iSleba da xvnis 
Semdeg tens swrafad kargavs, belti Sreba magrdeba da kidev ufro 
Zneli dasaSleli xdeba. am SemTxvevaSic misi Semdgomi damuSaveba 
SeuZlebelia ise Catardes, rom Zalian ar gamtverdes. es ar iTqmis 
msubuqi meqanikuri Sedgenilobis niadagebis Sesaxeb, radgan maTi 
damuSaveba SeiZleba ufro meti tenianobis pirobebSic da SedarebiT 
mSral mdgomareobaSic. 
     niadagis fizikuri simwifis, anda misi optimaluri tenianobis 
dros (qviSnari niadagis gamoklebiT), niadagi sxva dros SeumCnevel 
Zalze mniSvnelovan kompleqsur Tvisebebs amJRavnebs. rogorc 
aRiniSna, niadagi am dros yvelaze ukeTesad iSleba koStebad da 
fxvierdeba, magram kidev ufro mniSvnelovani is aris, rom am dros 
adgili aqvs niadagis uwvrilesi nawilakebis koStebad Sewebeba-
SeerTebas. aseTi koStebi erTi SexedviT iqmneba 
urTierTsawinaaRmdego ori procesis Sedegad: Tu erTi mxriv xvnis 
dros belti iSleba wvril agregatebad, meore mxriv uwvrilesi 
nawilakebi koStebad ikvreba. ukanaskneli aTeuli wlebis 
gamokvlevebma uCvena, rom es procesebi xorcieldeba mxolod 
niadagis fizikuri simwifisaTvis damaxasiaTebeli optimaluri 
tenianobis pirobebSi damuSavebis dros. gamokvlevebiT dadgenilia, 
rom uwvrilesi nawilakebis Sekowiweba maTi erTimeoresTan iseT 
manZilze miaxloebis Sedegad, ra drosac Tavs iCens 
urTierTmizidulobis Zalebi. advili gasagebia, rom, Tu niadagi 
gamomSralia, nawilakebi ficirebulia da ar emorCileba 
gadaadgilebas. maTi urTierTqmedeba praqtikulad ar xdeba, asevea 
Warbtenianobis drosac: nawilakebis urTierTmiaxloeba SeuZlebelia, 
radgan yvela nawilaki wylis garsSia moqceulia, anu, rogorc 
amboben sakmaod sqel hidratul garsSi zis, es ki abrkolebs maT 
urTierTmoqmedebis manZilze miaxloebas aqedan cxadia, rom niadagis 
fizikuri simwifis anu optimaluri agregaciis tenianobis pirobebSi 
niadagis nawilakebi amJRavneben unars, miauaxlovdnen erTmaneTs da 
mkvrivad Sekowiwdnen. optimaluri agregaciis tenianoba miT maRalia, 
ramdenadac niadagSi metia Tixisa da koloiduri nawilakebi. qviSnar 
niadagebSi aseTi Sewebebis nawilakTa urTierTmoqmedebis movlena 
sruliad ar SeimCneva. nawilakebi ise didia, rom maTi Sewebeba ar 
xdeba, nawilakebis simZime aRemateba maTi urTierTSewebebis Zalebs.  
     niadagis damuSavebis wesebidan mTavari adgili ekuTvnis xvnas, 
romelic sruldeba frTiani iaraRebiT-guTnebiT. winamorbedi 
kulturis mosavlis aRebis Semdeg, pirvel Rrma damuSavebas, 
ZiriTadi damuSaveba ewodeba. 
     niadagis damuSaveba. saxnavi SrisaTvis ukeTesi aRnagobis micemis 
mizniT mimarTaven niadagis moxvnas. moxvnis Sedegad misi Tvisebebi 
gansakuTrebiT mkveTrad izrdeba, radganac am dros misi qveda fena 
zeviT moeqceva, zeda ki _ miwaSi Cabrundeba. amave dros, miwaSi 
Cabrundeba mcenareuli narCenebi, sarevelebi, maTi Tesli, sasuqebi da 
sxva. 
     am procesebis xasiaTi umTavresad damokidebulia niadagis 
bmulobaze, mis plastikurobasa da mwebadobaze, mis kuTr wonaze. 
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     xvnis dros SeiZleba moxdes beltis sruli _ 1800-ze  
gadabruneba da arasruli _ 1350-ze. sruli gadabruneba maSin xdeba, 
rodesac belti gakordebulia. aseT belts didi bmuloba axasiaTebs, 
ris gamoc, misi gafxviereba sustia da saWiroebs damatebiT 
operaciebs. gaukordebeli (narbili) niadagSi moxvnisas beltis 
amobrunebasTan erTad xdeba misi metnaklebi gafxvierebac. 
     niadagis mosaxnavad ixmareba sxvadasxva tipis guTani. ama Tu im 
guTnis gamoyeneba damokidebulia niadagis tipze, mis fizikur-
meqanikur Tvisebebze, kulturis mizansa da mcenareTa 
moTxovnilebebze, magram romeli tipisac ar unda iyos guTani, maT 
gaaCniaT ZiriTadi organoebi: sakveTeli (dana), saxnisi da frTa. 
kulturul guTnebs, garda amisa aqvs winmxvneli, calkeul 
SemTxvevebSi ki niadagis gamaRrmavebelic. zog SemTxvevaSi guTnis 
nawilebis dajgufeba xdeba _ sakveTeli (dana), winmxvneli da korpusi 
(tani). guTnis korpusi ki Sedgeba saxnisis, frTis, velis ficrisa da 
dgarasagan. cnobilia guTnebi Semdegi tipis frTebiT: a) elifsuri, 
anu kulturuli; b) cilindruli, anu ruxaldo; g) naxevarxraxnuli 
da d) xraxnuli. 
     frTebis TiToeuli es forma umTavresad asrulebs erT 
romelime saWiro operacias, dafxvnas an gadabrunebas, magram 
umjobesia orive operacia erTdroulad xorcieldebodes, rogorc es 
xdeba kulturuli frTis saSualebiT. 
 

      
    
       suraTi 1.1. niadagis moxvna beltis 1350-ze gadabrunebiT 
 
 
       xraxnulovani frTa kargad abrunebs belts, magram sustad 
afxvierebs. am dros farTo belti iWreba da srulad brundeba. 
beltis srul (1800) gadabrunebas mniSvneloba aqvs kordis 
cxovelmyofelobis mosaspobad (yamirze da Zvel nasvenebze). kordiani 
niadagis moxvnas viwro saxnisian da xraxnulovanfrTiani guTniT 
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gaTerZva ewodeba. am dros beltis gadabruneba xdeba 1350-ze belti-
beltze mWidrod lagdeba _ 450-iT horizontis mimarT. aseTi xvnis 
dros mravalwlovani balaxebi mTlianad ispoba. cilindruli anu 
ruxadluri frTa belts kargad afxvierebs, magram mas swored 
abrunebs. 
      xvnis dros Semdegi teqnologiuri procesi sruldeba: 
saRveTeli niadags Wris vertikalur sibrtyeSi, saxnisi ki 
horizontaluri mimarTulebiT. amgvarad moWrili belti acurdeba 
frTaze, sadac misi moxrilobis mixedviT ifxvneba, brundeba da 
frTis formisa da guTnis moZraobis siswrafis mixedviT nafrTeuri 
garkveuli kuTxiT miwveba marjvniv. 
     amJamad, CvenSi yvelaze metad gavrcelda kulturuli guTnebi, 
romlebsac kulturuli frTis garda aqvT winmxvnelic. kulturul 
guTnis metad mniSvnelovani organoa winmxvneli da mis swor 
gamoyenebazea damokidebuli xnulis xarisxi. winmxvneli iseTive 
formisaa, rogoric mTavari korpusi, oRond bevr SemTxvevaSi 
sakveTeli dgeba winmxvnelsa da mTavar korpuss Soris, 
mravalkorpusiani winmxvnelian satraqtoro guTnebze ki sakveTels 
mxolod ukanaskneli korpusis win ayeneben. 
 

        
 
              suraTi 1.2. niadagis moxvna beltis sruli (1800) gadabrunebiT 
 
     kulturuli guTniT niadagis damuSavebis dros winmxvneli Wris 
beltis zeda 10_12 sm sisqis nawils da mas kvlis ZirSi aTavsebs, 
ZiriTadi korpusi ki iRebs qveda fenas aranakleb 10 sm sisqeze da am, 
metwilad koStovani struqturis mqone fxvier fenas, zevidan 
gadaSlis kvlis ZirSi moTavsebul fenas. 
     uwinamxvnelo guTniT niadagis kulturuli damuSaveba 
SeuZlebelia, radgan am dros xdeba zeda ustruqturo fenis Sereva 
qveda struqturul fenaSi, rac ver uzrunvelyofs struqturis 
Seqmna-aRdgenas. garda imisa, uwinmxvnelo guTnebis umetesoba belts 
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mTlianad ver abrunebs, cerad dayenebuli beltis piridan ki 
nawverali da balaxis narCenebia amoCrili. 
     kulturuli guTniT damuSavebul mindorze xnuli yovelTvis 
kargi xarisxisa dgeba. amgvari damuSaveba amcirebs xnulis 
beltianobasa da Txemianobas, misi zedapiri mdovrea, mcenareTa 
narCenebi kargadaa Cafluli da sxv. imis gamo, rom kulturuli 
guTniT damuSavebisas xnuli maRali xarisxisaa, saxnavi Sris zeda da 
qveda fenebis Sereva ar xdeba da mcenareTa zrda-ganviTarebisaTvis 
kargi pirobebi iqmneba, winamxvneliani guTniT damuSavebam 
kulturuli xvnis saxelwodeba miiRo. 
     kulturuli damuSaveba SeiZleba rogorc gakordebuli, ise 
narbili miwebisa, magram mxedvelobaSi unda miviRoT, rom, Tu 
niadagis siRrme 20sm-ze naklebia, saWiro iqneba saTanado 
RonisZiebebiT misis saxnavi fenis gaRrmaveba, mxolod amis Semdeg 
SeiZleba misi winmxvneliani guTniT damuSaveba. 
     xvnis vadebi. maRalxarisxovani xnulis misaRebad didi 
mniSvneloba aqvs xvnis vadas. cnobilia, rom moxvnis Semdeg niadagi 
male Sreba da igvalveba. gansakuTrebiT bevr tens kargavs niadagi, 
rodesac zafxulSi ixvneba da misi zedapiri uswormasworo rCeba. am 
periodSi mosuli naleqebi niadagis tenis marags ver avsebs, 
orTqldeba, ris gamoc tenis raodenoba niadagSi SeiZleba mkvdari 
maragis donemde davides. amitom niadagis moxvna ukeTesia SemodgomiT, 
rodesac haeris temperatura da Sesabasad tenis aorTqlebac 
klebulobs. rogorc wesi, Semodgomaze moxnuli mindori ar 
ifarcxeba da misi zedapiri uswormasworo rCeba, rac xels uwyobs 
Semodgoma-zamTris ganmavlobaSi mosuli atmosferuli naleqebis 
niadagSi Casvlas da tenis maragis Sevsebas. garda amisa, Semodgomis 
xnuli zamTris ganmavlobaSi ganicdis yinvebis gavlenas, brazebSi 
Camdgari wyali iyineba da belti iSleba, niadagi kargad fxvierdeba, 
amis gamo Semodgomis xnulis, mzrals uwodeben. mzralze bevri 
sarevela mcenare da maTi Tesli iRupeba, ispoba mavnebel daavadebaTa 
kerebi. iseTia moxvnis vadebis mniSvneloba mZime niadagebis 
SemTxvevaSi. rac Seexeba qviSian da qviSnar niadagebs, rogorc 
zeviTac aRiniSna, maTi moxvnis vadebi naklebadaa SezRuduli, magram 
arc iqaa sasurveli Zalze gamomSrali niadagis xvna. 
     xvnis siRrme. niadagis xvnis siRmes metad didi mniSvneloba aqvs. 
niadagis Rrma damuSavebas didi yuradReba eqceva, radgan maRali 
mosavlianobis misaRwevad niadagis saxnav SreSi saWiroa sakveb 
nivTierebaTa da tenis raodenobiT arseboba. 
     niadagis Rrma damuSaveba adidebs misi wyalgamtarobisa da 
tentevadobis unars, aumjobesebs haergamtarobas, rac Tavisi mxriv 
gamowveulia moxvnis Sedegad misi forianobis gadidebiT. niadagis 
wylis, haerisa da siTbos reJimebis gaumjobeseba ki aZlierebs 
mikrobiologiur procesebs, Zlierdeba organuli nivTierebebis 
daSla da mineralizacia, umjobesdeba kvebis reJimi. garda amisa, 
Rrma xvna aadvilebs mcenareTa fesvebis niadagSi gadgmas, rasac isini 
gacilebiT nakleb energias andomeben. 
     niadagis moxvnis siRrmis gansazRvris dros mravali garemoebaa 
mxedvelobaSi misaRebi: niadagis tipi, kulturuli mcenaris 
Tavisebureba, klimaturi pirobebi da sxv. 
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     niadagis moxvnis normalur siRrmed 20_22sm iTvleba; amaze 
naklebi sirmiT xvnas, zerele xvnas uwodeben, met siRrmeze ki _ Rrma 
xvnas. 30_35sm moxvna iTvleba zRvrul, yvelaze ukeTes da 
ekonomiurad xelsayrel siRrmed niadagebze, romelTa neSompaliani 
horizonti 30_35sm siRrmes aRwevs. amaze met siRrmeze xvnas raioluri 
xvna ewodeba. 
    kordian-eweriani niadagebis, mTis ferdobebis Txeli niadagebis, 
bicebisa da bicobebis xvnis siRrmis ganmsazRvrelia niadagis saxnavi 
aqtiuri Sre. aseTi niadagebis saxnavi Sris gaRrmaveba moiTxovs 
specialuri RonisZiebebis gatarebas. 
     xvnis siRrme damokidebulia kulturuli mcenareebis 
Taviseburebaze: mindvris marcvlovani kulturebisaTvis xnaven 
20_22sm-ze, xolo teqnikuri kulturebisaTvis 25_30sm-ze, magram 
niadagis gamudmebiT erTsa da imave siRrmeze damuSaveba 
mizanSeuwonelia, radganac aseTi xvnis Sedegad kvlis Zirze saxnav 
Sresa da mis qveda Sres Soris iqmneba gamkvrivebuli, e.w. `kvlis 
terfi~. es gamkvrivebuli fena wyalsa da haers cudad an sul ar 
atarebs, rac uaryofiTad moqmedebs niadagSi mimdinare procesebze da 
mcenaris zrda-ganviTarebaze. aSkaraa, Tu ratom aris saWiro xvnis 
siRrme icvlebodes drogamoSvebiT kulturebis mixedviT. 
     sxvadasxva niadagur-klimatur zonaSi Catarebuli gamokvlevebiT 
daadgines, rom yvelaze mizanSewonilia TeslbrunvaSi SeTanawyobili 
iyos Rrma, normaluri, zerele da zedapiruli damuSavebebi, 
TeslbrunvaSi CarTuli kulturebisa da adgilobrivi pirobebis 
gaTvaliswinebiT. saukeTeso saxnavi fena iqmneba sxvadasxva beltis 
gadambrunebeli, gamafxvierebeli, gamamkvrivebeli iaraRebis 
gamoyenebiT. niadagur-klimaturi pirobebis mixedviT, Rrma 
kulturuli saxnavi fenis Seqmnis meTodebi, iseve, rogorc ZiriTadi 
Rrma damuSavebis gamoyeneba sxvadasxvaa. magram Cveulebrivad niadagis 
erTbaSad gaRrmavebas ar axdenen. jer mimarTaven niadagis 
gamaRrmavebels, romelic mimagrebulia guTanze frTis qveS, Rrmad. 
igi warmoadgens solisebr TaTs, romelic amoubruneblad adgilzeve 
afxvierebs saxnavi Sris qveda Rrma Sres. momdevno wlebSi amgvarad 
gafxvierebuli qveniadagi guTnis TandaTanobiT 2-3 sm. daRrmavebis 
gziT nawil-nawilad aireva saxnav SreSi. magram mxolod amiT ar 
kmayofildebian. masze Tesaven balaxs, SeaqvT organuli sasuqebi da 
am gziT axdenen mis gakulturebas, ganiadagebas. bicebis SemTxvevaSi 
aucilebelia gaTabaSireba. amgvari gaRrmavebisaTvis yvelaze kargi 
droa mzralad xvna.  
     nafrTeulis (beltis) sigane. niadagis damuSavebis xarisxze did 
gavlenas axdens nafrTeulis siganisa da sisqis Sefardeba. es 
Sefardeba icvleba niadagis meqanikuri Sedgenilobisa da tenianobis 
mixedviT. mZime meqanikuri Sedgenilobisa da teniani niadagebis 
moxvnisas ufro viwro nafrTeuli gaaqvT, vidre msubuqi meqanikuri 
Sedgenilobis niadagis SemTxvevaSi. did siCqareze xvnisas 
nafrTeulis sigane SeiZleba gadiddes. 
     Tanamedrove satraqtoro guTnebis metwil markebSi siganis es 
Sefardeba sisqesTan udris 1,5:1,0 rac uzrunvelyofs guTnis karg 
mdgradobas muSaobaSi da xnulis maRal xarisxs. mravalkorpusian 
guTnebSi aseTi Sefardeba mudmivia da misi cvla ar xdeba, 
erTkorpusianSi ki SeiZleba. 
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    xvnis siCqare. xnulis xarisxis gaumjobesebisaTvis didi 
mniSvneloba aqvs guTnis konstruqcias da xvnis optimalur siCqares, 
cxadia, sxvadasxva niadagisTvis, tenianobis mixedviT, sxvadasxva 
iqneba damuSavebis optimaluri siCqare. gamokvlevebma uCvena, rom 
gadidebuli siCqariT xvna mniSvnelovnad aumjobesebs kaxeTis Savmiwa 
niadagebis damuSavebis xarisxs. Tu standartuli korpusis mqone 
guTnebis moZraobis siCqares gavadidebT 6-7 km-mde/sT-Si, xolo 
specialuri korpusebis mqone guTnisas 9-10 km-mde/sT-Si, niadagis 
Zlieri gafxvierebis Sedegad diddeba misi wvrilkoStovani 
agregatebis raodenoba, xnulis zedapiri ufro sworia, 
naklebTxemiani, beltebis raodenoba klebulobs, kvali ufro farToa 
da sufTa. Tu guTani winmxvneliania, maSin umjobesdeba narCenebis 
Caxvnac. amitom, Semdgom aseT xnulze ufro maRali xarisxiT tardeba 
kultivacia, aoSva, gatkepvna da facxva. 
    mravalricxovani gamokvlevebiT Seiqmna Cqarosnul damuSavebaze 
gadasvlis mecnierul-teqnikuri safuZveli. iqmneba saTanado manqana 
iaraRebic. ukve arsebobs iseTi traqtorebi romliTac SesaZlebelia 
xvnis siswrafe aviyvanoT 9-10 km-mde sT-Si.  
    Cvens qveyanaSi niadagis damuSavebis xarisxze Cqarosnuli xvnis 
gavlenis Sesaswavlad pirveli cdebi jer kidev gasuli wlis 40-ian 
wlebSi Catarda da dadginda, rom xvnis siswrafis momateba 5, 8-6, 
8km/sT-Si dadebiTad imoqmeda niadagis wylisa da kvebis reJimze, 
gaadida kulturul mcenareTa mosavali. 
    damuSavebis siCqaris gadidebiT farTovdeba niadagis simwifis 
tenianobis intervali ese igi SesaZlebeli xdeba niadagi damuSavdes 
SedarebiT meti tenianobis dros. marTalia, rom Cqarosnuli 
damuSavebiT niadagis xvedriTi winaRoba ramdenadme diddeba, magram 
amiT gamowveuli sawvavis zedmeti xarji sruliad nazRaurdeba 
Sromis nayofierebis zrdiT. magram TiToeuli konstruqciis 
guTnisTvis dasaSveb siCqareze iwvevs nafrTeulis Zlier gatyorcnas, 
uaresdeba beltis gadabruneba, diddeba gamtverebis procesi da 
uaresdeba mcenareulobis narCenebis niadagSi Caxvna. 
     xvnis wesi. xvnis wesi SeirCeva guTnis konstruqciis Sesabamisad. 
rogorc viciT Cveulebrivi guTani isea mowyobili, rom belts 
abrunebs marjvniv, risTvisac xvna warmoebs kvalsaqcevebad. arsebobs 
agreTve sabruni da balansirebuli guTnebi, romelTa gamoyenebis 
SemTxvevaSi beltis gadabruneba xdeba erTi mimarTulebiT_marjvniv, 
xolo guTnis mobrunebis Semdeg_marcxniv. aseTi guTnebi ar 
saWiroeben nakveTis saqcevebaT dayofas, belti yovelTvis erTi 
mimarTulebiT lagdeba. amis gamo mas martiv an calmxriv xvnas 
uwodeben. martiv an calmxriv xvnas mizdeven ferdobebis damuSavebis 
dros, sadac xvna warmoebs ferdobis gardi-gardmo. 
     martiv an calmxriv xvnas didi mniSvneloba aqvs, agreTve sarwyav 
miwaTmoqmedebaSi aseTi xvnisaTvis yvelaze Sesaferisia saSualo 
wonis da simZlavris Salgiani traqtorebi, romlebic win da ukan 
moZraoben da saWiro araa saqcevebSi maTi Semobruneba. 
     arCeven agreTve revelsiur da konturul xvnas. revelsiuri xvna 
warmoebs balansirul guTnebSi, romelTac aqvT Cveulebrivi 
korpusis or-ori kompleqti damagrebuli calcalke, damoukidebel 
dgarze. aRniSnuli dayenebulia dgarebze. roca erTi maTgani samuSao 
mdgomareobaSia meore maRlaa aweuli. reversiuli xvnis dros Zrava 
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ki ar moZraobs mindorze, aramed mindvris Tavsa da boloSi 
dayenebulia mZlavri jalambrebi, romlebsac bagirebis saSualebiT 
balansirebuli guTani maqosebriv svliT daaqvT mindvris erTi 
bolodan meoreSi. iafi eleqtroenergiis pirobebSi balansirul 
guTnis revelsurma xvnam SeiZleba miiRos didi gavrceleba 
warmoebaSi. 
    xvnis win Semdegi mosamzadebeli samuSaobebi tardeba: 1) mindori 
iwmindeba mcenareuli narCenebis da qvebisagan; 2) borcvebi 
gadaswordeba, miwiT ivseba Txrilebi da ormoebi; 3) wesrigSi mohyavT 
guTnebi da agregatebi; 4) adgenen xvnis mimarTulebas, xvnis wess, 
saqcevebis sigrZe-siganes; 5) axdenen sasuqebis gaSlas nakveTze da 6) 
mJave niadagebis mokirianebas da sxv. 
 

        
 
            suraTi. 1.3. Cveulebrivi anu calmxriani guTniT xvna 
 
     Cveulebrivi xvnis dros mosaxnavi farTobi winaswar iyofa kval 
saqcevebaT anu erTi meoris gaswvriv mdebare nakveTebad. xvna 
warmoebs naRarad ar nazurgad, amave dros erTi kvlavsaqcevi Tu 
naRarad ixvneba, meore nazurgad, momdevno wels ki, nakveTis 
reliefis uswormasworobis Tavidan acilebis mizniT ixvneba 
SebrunebiT-naRaris adgilas nazurgi Seikvreba, nazurgi ki naRarad 
moixvneba. 
     naRarad damuSavebis dros xvna iwyeba nakveTis marjvena mxridan, 
mTel sigrZeze gaitans ra guTani kvals da belts marjvniv miawvens, 
nakveTis bolos guTans augdeben (satranporto mdgomareobaSi 
gadaiyvanen), gadainacvleben mis meore mxares da isev mTel sigrZeze 
gaavleben kvals, boloSi guTans augdeben da gadainacvleben 
pirvelad gavlebul kvalSi. ase grZeldeba mTeli saqcevis moxvnamde, 
romlis SuaSi mTel sigrZeze, guTnis bolo ori nafTleulis aqeT-
iqiT miwvenis gamo, rCeba naRari, ris gamoc aseTi wesiT moxnuls, 
naRari ewodeba. 
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     nazurgad damuSavebis dros kvals nakveTis Sua mTel sigrZeze 
gaavleben, boloSi guTans augdeben, iqve Semoabruneben da meore 
kvals pirvelis gaswvriv gaitanen, rom belti belts meore mxridan 
gadaefinos. radganac am ori beltis qveS erTi guTnis (korpusis) 
gatanis veli mouxnavi rCeba da aqeT iqiT belti beltze miwveba, 
iqmneba nazurgi. amis Sendeg xvna grZeldeba, xnuli TandaTan 
farTovdeba vidre mTeli nakveTi damuSavdeba. aseTi wesiT moxnuls 
nazurgi ewodeba. 
     mosaxnavi farTobis kvalsaqcevebad dayofisTanave aucilebelia 
maT Tavsa da boloSi agregatis mosabruneblad gamoiyos zoli. Zveli 
guTnisdedebi am zols, sarTulas uwodebdnen. nakveTis ama Tu im 
wesiT xvnis dros kvals rom bolomde gaitanen da guTans augdeben, 
traqtori guTnianad sarTaulaze motrialdeba an gadainacvlebs 
nakveTis meore mxarisken da ganagrZobs xvnas. saWiroa zustad iqnes 
daculi, rom kvlis gatanisas sarTaulasTan misvlis Tanave guTani 
avugdoT da gadanacvlebis Semdeg axali kvlis dawyebisas guTani 
movkidoT sarTaula sazRvridanve. mosaxvnavi farTobis damuSaveba 
damTavrebulad CaiTvleba mxolod maSin, roca yvela kvalsaqcevi 
gamoixvneba da bolos Semoixvneba kvlavsaqcevebis Tavboloc.  
     niadagis kvalsaqcevebad damuSavebis erT-erT dadebiT mxares 
kidev is warmoadgens, rom nakveTi uxarvezod muSavdeba da 
Sesrulebuli samuSaos aRricxvac advilia. 
     magram mas gaaCnia naklic. magaliTad, naRarad damuSavebisas 
nakveTis Sua gaswvriv xazze gaCenili amoRaruli adgili xels 
uwyobs wylis Cadgomas da Tu daxrilia niaRvris gaCenas. nazurgi ki 
piriqiT, advilad Sreba da igvalveba, Tavs iCens sarevela 
mcenareuloba. garda amisa, aseTi uswormasworoba, Tavis mxriv, 
mindvris kulturebis damuSavebisas xels uSlis saTesebis, 
kombainebisa da sxva manqanebis normalur muSaobas. aRsaniSnavia 
agreTve, rom kvalsaqcevebad damuSavebis dros naRarad da nazurgad 
xvnisas didi dro ixarjeba traqtoris sarTaulebze uqmi svlebisa da 
kvlidan kvalSi gadanacvlebis gamo. unayofod ixarjeba bevri sawvavi. 
es damokidebulia kvalsaqcevis sidideze, mis sigrZesa da siganeze. 
      rogorc cnobilia, kvalsaqcevis sigrZe praqtikulad igivea ra 
sigrZec mosaxnav nakveTs gaaCnia. misi siganis dadgena ki xdeba 
traqtoris simZlavrisa da guTnebis korpusebis ricxvis mixedviT. 
vinaidan traqtoris uqmi svlebi da unayofod droisa da sawvavis 
xarjva, kvalsaqcevis siganes miewereba, metad saWiroa vicodeT misi 
sididis zusti gansazRvris meTodic.  
     mosaxnav farTobze nazurgebisa da naRarebis raodenobis 
Semcirebis mizniT ise, rom amiT ar gadiddes kvalsaqcevebis ricxvi, 
damuSavebis aseT wess mimarTaven: kvalsaqcevis pirveli da mesame 
nakveTi moixvneba nazurgad, xolo meore da meoTxe_naRarad. am dros 
kenti nakveTebis naRari ifareba luwi nakveTebis ukanaskneli 
nafrTeuliT da maT Soris aRar darCeba arc naRari da arc nazurgi. 
    garda amisa, traqtorebis mkveTri mobrunebis Tavidan 
asacileblad SeiZleba gamoyenebul iqnes e.w. klaknila xvna. aseT 
SemTxvevaSi pirveli kvali gaivleba pirveli kvalsaqcevis Sua-
gaswvriv sigrZeze, Semdeg agregati gadadis da meore kvalsaqcevis 
Sua gaswvriv sigrZeze gaitans kvals, Semdeg mesamisa da a.S. bolo da 
ukanaskneli kvalsaqcevidan agregati gadaaqvT Tavdapirvel 
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kvalsaqcevze da amave wesiT gaagrZeleben xvnas. rodesac 
kvalsaqcevebze patar-patara mouxnavi adgilebi darCeba, maSin isini 
cal-calke nazurgad gamoixvneba. 
     niadagSi tenis SenarCunebisa da erToblivi movlenebis Tavidan 
asacileblad didi mniSvneloba eZleba kvalsaqcevebis ganlagebasa da 
xvnis mimarTulebas. daferdebul da uswormasworo adgilebSi xvna 
warmoebs gardigardmo. gvalvian raionebSi, sadac didi qarebi icis, 
upiratesoba eZleva gabatonebuli qarebis moqmedebis sawinaaRmdego 
mimarTulebiT xvnas. Warbtenian adgilebSi xvna warmoebs daqanebis 
gaswvriv, ise rom zedmeti wyali advilad moscildes nakveTs. 
gvalvian raionebSi cdiloben daqanebis gardigardmo moxnan da amiT 
ufro metad Seakavon wvimisa da Tovlis wylis Camodena (vake 
adgilebze yvelaze mizanSewolilia xvna warmoebdes CrdiloeTidan 
samxreTis mimarTulebiT). 
     warsulSi niadagis dasamuSaveblad, gansakuTrebiT iseTi 
nakveTebis mosaxnavad, romelsac kvadratuli anda SedarebiT 
momrgvalo konfiguracia hqonda, misdeven figurul damuSavebas. am 
dros traqtori Tavisi saxvneli agregatiT nakveTidan sulac ar 
gamodioda da irgvliv, ufro ki spiraluri moZraobiT awarmoebda 
xvnas. aseTi wesiT xvna didi naklovanebiT xasiaTdeba _ xnulSi 
diagonalebis gaswvriv rCeba auarebeli miwawafarebuli xarvezebi, 
zerele damuSavebuli adgilebis da xvnis siRrmis siWrelis gamo 
kultura sustad viTardeba, dasarevlianeba ki matulobs. garda amisa 
irgvliv moZraobis gamo traqtoris yvela nawili Tanabrad ar 
itvirTeba da iwvevs misi muSa nawilebis adreul cveTas. yvela amis 
gamo niadagis figuruli wesiT damuSaveba sasurveli ar aris. 
 
 
  
1.2. niadagis movlis  sistemebis gamoyeneba marcvlovani da teqnikuri 

kulturebisaTvis, aneulis da kulturaTa SeTesvis meTodebi, 
sideratebis Tesva, mravalwlovani balaxebis roli TeslbrunvebSi, 

dakordeba, koStovani struqturebis Seqmna 
 

      guTniT niadagis damuSavebas saqarTveloSi aseulobiT wlebis 
istoria aqvs. guTniT moxnuli niadagis Semdgomi damuSaveba 
yovelTvis aucilebeli iyo, is sruldeboda primitiuli (kabdoTi da 
fiCxis farcxiT) Tu srulyofili xerxebiT. es ki gamwevi Zalisa da 
sawvavis did xarjebs moiTxovda. garkveul etapze mecnierebi mividnen 
daskvnamde, rom niadagis damuSavebis dros saWiroa misi nayofierebis 
da struqturis SenarCunebaze zrunva.  
     amitom wamoiWra problema, Seqmniliyo iseTi xerxebi da 
iaraRebi, riTac niadagis ZiriTadi damuSaveba amave dros sabolooc 
iqneboda, e.i. xnuls aRar dasWirveboda damatebiTi damuSaveba, rac 
niadags daicavda sxvadasxva araxelsayreli movlenebisagan, razec 
cota qveviT SevCerdebiT. 
     winmxvneliani guTniT xvna TavisTavad niadagis Tavisebur 
fenobriv damuSavebas warmoadgens. am dros ori mTavari 
teqnologiuri procesi sruldeba _ saxnavi fenis gafxviereba da 
zeda (fenebis gadanacvaleba). 
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     magram niadagis ZiriTadi damuSavebis yvela SemTxvevaSi 
aucilebeli ar aris am ori teqnologiuri procesis SeTavseba. 
magaliTad, Tu saWiroeba ar moiTxovs niadagis zeda fena 
gadaadgildes qveviT, niadagSi Caiflas mcenareuli narCenebi 
(nawverali da sxva), sarevela balaxi da maTi Tesli, nakeli an mwvane 
da mineraluri sasuqi, maSin niadagis gafxviereba beltis 
gadaubruneblad savsebiT sakmarisi iqneba. amitom Seiqmna iseTi 
iaraRebi, romlebic niadags mxolod afxviereben da ar axdenen mis 
gadabrunebas. erT-erT aseT iaraRs warmoadgens Cizelkultivatori, 
agreTve axlad Seqmnili ufrTo guTani. es ukanaskneli warmoadgens 
guTans, romelsac ara aqvs winmxvneli, sakveTeli da frTa, gaaCnia 
mxolod ramdenadme Secvlili dgari da saxnisi. 
      am guTnis saSualebiT axdenen niadagis Rrma gafxvierebas 
beltis gadmoubruneblad 35-40 sm siRrmiT. 4-5 weliwadSi erTxel, 
xolo SualedSi yovelwliurad sruldeba zerele damuSaveba 10-12sm 
siRrmeze diskoebiani amCeCebiT (aCaCebiT). niadagis ufrTo damuSavebis 
am sistemas farTod iyeneben msoflios mraval qveyanaSi. 
gamokvlevebma uCvena, rom am guTniT, drogamoSvebiT, nakveTis ori 
mimarTulebiT (gaswvriv da gardigardmo) Rrma gafxviereba Savmiwa 
niadagebis pirobebSi, sarevelebisagan sakmaod sufTa niadagze, 
diskoebiani saoSebiT xnulis Semdgomi Sesabamisi damuSavebis 
pirobebSi mosavlis mniSvnelovani gadidebis SesaZleblobas iZleva, 
xolo zonalobis gansxvavebul niadagur-klimatur pirobebSi, 
Cveulebrivi xvnis aoSviT Secvlam ar uCvena dadebiTi Sedegi. 
    niadagis mxolod gamaxvierebel da beltis gadsabrunebel 
iaraRTa Soris erTgvar Sualed adgils ikavebs diskoebiani guTani 
(suraTi 1.8.), romelic warmoadgens saerTo RerZze asxmul 
centrisaken Cazneqil mWrelpirian diskoebs. miwaSi ukeTesi 
darRmavebis mizniT aRniSnuli diskvebis pirebi aqa-iq amoWrilia. 
    diskoebiani guTnis samuSao organos warmoadgens centrisaken 
Cazneqili Wrelnapirebiani disko. disko gadagorebiT brunavs iaraRis 
moZraobis dros. diskos niadagSi saWiro siRrmeze Cayvana xdeba misi 
kuTxis moZraobis mimarT Secvlis gziT. Cveulebriv guTnebTan 
SedarebiT diskoebiani guTnebi niadags aradamakmayofileblad 
afxviereben, saxnav fenas naklebad abruneben, mcenareTa narCenebis 
Caxvnac aradamakmayofileblaT xdeba. misi gamoyeneba mizanSewonilia 
axoebisa da naxanZrali tyis miwebis dasamuSaveblaT, agreTve qvian 
niadagebSi. 
     niadagis dammuSavebeli diskoebiani iaraRebis SeqmnaSi 
mniSvnelovan siaxles warmoadgens samuSao organoebis rotaciuli 
moZraobis principi. es principi kidev ufro ganviTarda da Seiqmna 
niadagis dammuSavebeli iseTi manqanebi, sadac samuSao organoebi ukve 
iZulebiT rotaciuli moZraobiT moqmedeben. aseTi iyo tileri, 
romelic xmarebidan male iqna aRebuli. aseT iaraRebs ekuTvnis 
agreTve, frezic, romelzedac damagrebulia sxvadasxva formis muSa 
nawilebi (kauWebi, danebi da sxva). doli brunavs motoris saSualebiT 
moZraobis sawinaaRmdego mimarTulebiT, wuTSi 150-200 brunvis 
siswrafiT, ris drosac masze damagrebuli zambarovani kauWebi 
(Canglebi) an danebi niadags garkveuli siswrafiTa da ZaliT 
ekveTebian, beltebs glejen, scrian, ukan isvrian, gasrolili masa 
exleba dolis ukan moTavsebul dafas, ifxvneba da ise fxvierdeba, 
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rasac ver vaRwevT vercerTi sxva iaraRis saSualebiT. gafxvierebis 
sigrZea 20-25 sm. xolo modebis gani _ 1 metri. amave dros mas aqvs 
uaryofiTi mxarec _ igi niadagis gamtverebas iwvevs. gamtverebuli 
nawili winmxvneliani guTniT moxnulTan SedarebiT, zogjer 3-5 jer 
metia. damuSavebuli niadagiT wvimebisagan male jdeba, mkvrivdeba, 
wylis, haerisa da kvebis reJimebi uaresdeba. izrdeba dasarevlianeba, 
Tumca Tavdapirvelad freziT damuSavebuli niadagi imdenad kargad 
aris momzadebuli, rom damatebiTi operaciebis gamoyenebis gareSe 
SeiZleba vawarmooT Tesva. frezis gamoyeneba SeiZleba mxolod 
daSrobili torfnarebis, daWaobebuli da mdelos Zlier 
gakordebuli niadagebis damuSavebis dros, gansakuTrebiT maTi 
aTvisebis pirvel periodSi. mas Semdeg rac es niadagebi aTvisebuli 
da gakulturebuli iqneba mimarTaven winmxvneliani guTniT 
damuSavebas.  
     niadagis Sreobrivi damuSavebis principma ganicada Semdgomi 
ganviTareba. winmxvneliani guTniT Sreebis gadanacvlebasTan 
SedarebiT, axalma mimarTulebam miiRo iarusebad damusavebis xasiaTi 
da xSirad xvna gacilebiT meti siRrmiT warmoebs. 
     saerTod miCneulia, rom mindvris kulturebisaTvis niadagis 
nayofierebis gadidebis erT-erTi ZiriTadi amocanaa Rrma kulturuli 
saxnavi Sris Seqmna. rogorc zeviT aRiniSna am mizniT axdenen saxnavi 
Sris gaRrmavebas garkveuli wesebis dacviT _ am dros qvesaxnavi 
horizontis kulturaSi Cabma ise xerxdeba rom Cveulebrivi saxnavi 
Sre Tavis adgilze rCeba, e.i. ar xdeba misi gadaadgileba. zogierTma 
mecnierma am amocanis gadawyvetaSi mizanSewonilad miiCnia genetikuri 
horizontebis gadanacvleba. airitadi gardaqmnis saSualebad 
mecnierebma wamoayenes winadadeba saxnavi Sris qvemoT moTavsebisa da 
plantaJuri moxvnis Sesaxeb. maT mxedvelobaSi hqondaT iluviuri 
horizontis amobrunebis saSualebiT (40-60sm-ze moxvniT) moexdinaT 
zogierTi sakvebi elementebiTY(P,K) saxnavi fenis gamdidreba, raTa 
isini mcenarisaTvis misawvdomi gaexadaT. magram, radganac rogorc 
ewerovan, ise aluviur horizontebs, saxnav SresTan SedarebiT metad 
umniSvnelo efeqturi nayofiereba axasiaTebs, amitom niadagis 
gakulturebis es xerxi miuRebeli aRmoCnda. 
     me-20 saukunis 60-ian wlebSi qarTvelma mecnierebma wamoayenes 
winadadeba kordian-ewerovani niadagebis Rrma damuSavebis Sesaxeb. 
maTi wesis Tanaxmad, saxnavSi Sre adgilze rCeba, xolo gadaadgileba 
qveda horizontebi _ iluviuri Sre gadmoinacvlebs ewerovani 
adgilas da moTavsdeba uSualod saxnavi Sris qveS. mis adgilze ki 
Catanili iqneba ewerovani Sre. am operaciis Sesasruleblad Seqmnil 
iqna specialuri guTani iarusiani (sarTuliani) xvnisaTvis. aseTi 
damuSaveba ramdenadme dadebiT Sedegs iZleva, magram e.w. niadagis 
ZiriTadi gardaqmnis xerxebi, maT Soris, plantaJi, mindvris 
kulturebisaTvis ekonomiurad naklebad gamarTulia. 
     aseTive magaliTebi SeiZleba moviyvanoT Savmiwa niadagebis zonis 
Sesaxebac. ukanaskneli 2-3 aTeuli wlis manZilze zogierTi avtori 
Seecada Seeswavla 35 sm-ze ufro Rrma (50 sm-mde) xvnis efeqti 
specialuri 2-3 iarusiani guTnebiT, romelTa meoxebiT axdenen 
geneturi horizontebis erTdroul gadaadgilebas. magaliTad,  erTi 
meTodiT, zeda nawili (0-10sm) Tavsdeba qvemoT (30-40sm-ze), meore Sre 
(10-20sm) zemoT, qveda Sre ki (20-30sm) _ maT Soris, Sreebis Sereva ar 
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xdeba.  meore meTodiT zeda Sre (0-10sm), agreTve Zirs gadadgileba, 
qveda (20-40sm) _ zemoT, xolo Sua (10-20sm) adgilze rCeba. Sreebis 
Sereva TiTqmis ar xdeba. samecniero cdebma uCvena, rom niadagis 
gaRrmavebis am xerxebs naklebi efeqturoba axasiaTebs 30sm-ze 
xvnasTan SedarebiT. 

             
 
                         suraTi 1.4.  mwvane sasuqebis (sideratebis) Caxvna 
 
       rodesac mindvris kulturebisaTvis niadagis ganoyierebis 
aucilebloba iqmneba mwvane sasuqebiT (sideratebi) niadagSi maT 
Casaxnavad (30sm-mde) yvelaze ufro gamosadegi iaraRia guTani 
winmxvneliTa da saRrmavebliT. am guTniT, Tu mas winmxvnelsa da 
frTebs movxsniT, SesaZlebelia agreTve niadagis kargi dafxvna-
gafxviereba saxnavi Sris gadmoubruneblad, e.i. SeiZleba ase vTqvaT, 
igi ufro efeqtur da megobrul iaraRad vaqcioT. 
      amJamad Seiswavleba ufrTo da frTiani Rrma damuSavebis 
SeTanawyobis sakiTxi. zerele ufrTo damuSavebas nawveralis 
datovebiT farTod iyeneben saqarTvelos eroziul raionebSi. 
     Warbtenianobis Tavidan asacileblad, agreTve zedapiruli 
wylebis regulirebis mizniT, ferdobebze da am gziT niadagis 
haeraciis gaumjobesebisaTvis, guTans ukeTeben specialur Txunelis 
soroebismagvar xvrelebis gamkeTebel mowyobilobas ris gamoc mas 
Txunela guTani an sadrenaJo guTani ewodeba. mis samuSao organos 
warmoadgens daaxloebiT 6-8sm diametris mqone masra (bombi), romelic 
wawvetebuli da mimatebuli mxridan mimagrebulia guTnis boloSi 
CarCoze vertikalurad damagrebuli liTonis firfitaze. 
dasamuSavebeli farTobis Tav-bolos winaswar gaTxrili tranSeebis 
saSualebiT, guTnis mokidebis Semdeg masra Rrmad eqceva niadagSi da 
xvnis dros miwaSi mTel sigrZeze tovebs xvrels, romliTac 
niadagidan iwureba Warbi wyali, xolo SigniT Sedis haeri iq ki, 
sadac gruntis wyali maRlaa da farTobi daWaobebulia, winaswar 
tardeba miwebis daSroba, ris Semdeg keTdeba kvlebi da baZoebi. mZime 
niadagebis damuSavebisas, Tovlis wylis SesaCereblad, zogjer 
mimarTaven miwis daSaSvras, rac niadagis movlis kidev erT 
saSualebas warmoadgens. 
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        suraTi 1.5. sideratebis Caxvna saWrelebis gamoyenebiT 
 
       rogorc aRiniSna, plantaJuri xvna mindvris kulturebisaTvis, 
ekonomiuri TvalsazrisiT, sasargeblo ar aris, magram is srul 
gamarTlebas poulobs zogierT adgilebSi saToxni da teqnikuri 
kulturebis, agreTve mravalwlovani nargaobisaTvis niadagis 
pirveladi damuSavebis dros. niadagis pirveladi damuSavebis 
amocanaa, rom kulturulma mcenarem Rrmad gafxvierebul 
struqturul fenaSi kargad gaidgas fesvi, nakveTi gaiwmindos 
usargeblo mcenareebisagan, qvebisagan. misi zedapiri moswordes da 
sxv. aseTi damusaveba plantaJuri xvnis wesiT xdeba, romlis siRrme 
50-75sm, xolo modebis gani 50-60sm aRwevs da saplantaJo guTniT 
warmoebs. magaliTad, `pb_50p~ markis, romelsac erTi korpusi da 
gamaRrmavebeli aqvs da ubaven saSualo simZlavris traqtors. amgvar 
damuSavebas, plantaJi ewodeba. mravalwlovani nargavebisaTvis 
niadagis pirveladi damuSaveba _ plantaJi erTxel  sruldeba, xolo 
gaSenebis Semdeg warmoebs niadagis yovelwliuri damuSaveba _ 
Cveulebrivi wesiT. saWiroebis SemTxvevaSi saplantaJo guTniT 
SesaZlebelia Sreobrivi damuSavebac, Tu mas gavukeTebT winmxvnels, 
gamaRrmavebels da piramoWril frTas, an or saplantaJo guTans 
davayenebT erT kvalSi sxvadasxva doneze. zogjer plantaJisaTvis 
afeTqebasac mimarTaven. 
      niadagis specialur damuSavebas miekuTvneba, agreTve, 
ferdobebze niadagebis damuSaveba. aseT adgilebSi saWiroa rac 
SeiZleba mkveTrad Semcirdes wylismieri erozia, Seneldes wylis 
Camonadeni saerTod da kerZod, Tovlis dnobis dros, rom wyali, rac 
SeiZleba meti raodenobiT CaiJonos da dagrovdes niadagSi. amisaTvis 
mimarTaven ferdobis gardigardmo xvnas, daRvareulobas, 
Rvareulebad xvnas da kvalgamoSvebul daRarviT xvnas, ufrTo 
guTniT damuSavebas, konturul xvnas, Rrma gafxvierebas, wylis 
Semakavebel Txunelisebri daRruebiT damuSavebas, miwis daSaSvra-
danapralebas da rig sxva RonisZiebas. 
    moxvnis Semdeg niadagi kidev saWiroebs Semdgom damuSavebas, 
romelic moxvnasTan SedarebiT ufro zedapirulad tardeba ara 
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umetes 12-14sm. am dros xdeba xnulis gafxviereba, ispoba sarevelebi 
da sxv. am mizniT, mimarTaven Semdeg xerxebs: aCeCvas da aoSvas, 
kultivacias, farcxvas, daSleifebas, motkepnas, moSandakebas. 
 
 

       
 
                              suraTi 1.6. mTis reliefis damuSaveba 
 
         aCeCva da aoSva. niadagis movlis TvalsazrisiT, aCeCva 
yvelaze efeqturi RonisZiebaa da masSi igulisxmeba nawveralis 
(moxvnamde) da aoSvaSi xnulis (moxvnis Semdeg) niadagis damuSaveba, 
romlis drosac yvelaze naklebad irRveva niadagis zeda fenebis 
struqtura. 
     aCeCva win uZRvis ZiriTad xvnas da tardeba mosavlis 
aRebisTanave an ara ugvianes 2-3 dRisa. nawverali unda aiCeCos 4-6 sm 
siRrmeze disko ebiani iarRiT, romelsac amCeCs (aCaCs) uwodeben. 
nawveralis drouli da xarisxobrivi  aCeCva spobs nawveralis 
sarevelebs, mosavlis aRebis dros niadagis zedapirze dacvenili 
maTi Tesli miwis gafxvierebul masaSi aireva. amgvari gafxviereba 
niadagSi darCenili tenis orTqlebas aCerebs. am tens iyenebs 
sarevelebis Tesli da gaRvivebas iwyebs. aCeCva xels uwyobs mosuli 
naleqebis niadagSi ukeTes CaJonvas. nadgurdeba mavneblebisa da 
daavadebaTa gamomwvevi sawyisebi. 
    aoSvis mizans Seadgens xnulSi ama Tu im mizeziT gaCenili 
gamkvrivebuli qerqis gafxviereba, aneulis drogamoSvebiT garkveul 
siRrmeze gafxviereba, sarevelebis mospoba da sxva. aoSil mindorze 
matulobs xnulis forianoba, umjobesdeba haeris reJimi da ukeTesi 
pirobebi iqmneba niadagSi mimdinare mikrobilogiuri procesebisaTvis. 
    aCeCva da aoSva tardeba diskoiani an saxnisiani frTebiani 
iaraRebiT. ufro metad gavrcelebulia diskoebiani amCeCebi. 
    saTanado cdebiT dadgenilia, rom diskoebiani iaraRiT 
gadidebul siCqareze 4-dan 9 km/sT-Si nawveralis aCeCva mniSvnelovnad 
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aumjobesebs mis xarisxs _ ukeTesad iWreba da izrdeba agregatis 
mwarmoebloba. 

               

 
 
                     suraTi 1.7. diskoebiani farcxi aCeCvisa da aoSvisaTvis 
 
    kultivacia. kultivacia gamoiyeneba niadagis gafxvierebisa da 
sarevelebis moWris mizniT, rac xdeba gafxvierebuli fenis 
gadmoubruneblad. kultivacias atareben, rogorc xnulis (aneulis, 
mzralisa da sxv.), ise naTesebis, mindvris, teqnikuri da saToxni 
kulturebis mwkrivTSorisebis dasamuSaveblad. 
     am operaciis Sesasruleblad gamoiyeneba mravalgvari iaraRi, 
romelTa saerTo saxelwodebaa kultivatorebi. imisda mixedviT, Tu 
niadagis gasafxviereblad kultivators rogori organoebi aqvs, 
rogoraa isini dayenebuli da rogor moqmedeben niadagze, arCeven 
TaTebian, diskoebian, zambarian da sxva kultivatorebs. 
     am kultivatorebidan zogi xnulis dasamuSaveblad gamoiyeneba, 
zogi ki mwkrivTaSorisebis gasafxviereblad. 
     zogierT kultivators zambarovani ewodeba, radgan maTi TaTebi 
magar dgarze ki ara, aramed zambarasaviT momSvidul dgarzea 
damagrebuli. aseTi TaTebi kargad amokrefen xnulidan mcenaris 
fesvebs da afxviereben kidec, magram amave dros metnaklebad 
amtverianeben niadags, metadre Tu igi Zalian gamomSralia. 
    kultivatorad gamoiyeneba, agreTve diskoebiani amCeCic, ris 
Sesaxebac nawveralis aCeCvis dros iyo aRniSnuli, magram am iaraRiT 
kultivacia rom Sesruldes, diskoebi didi kuTxiT unda davayenoT. 
aris diskoebmoWrili kultivatorebic, romlebic gamoiyeneba 
dasavleT saqarTvelos Waobiani niadagebis dasamuSaveblad. 
     xnulze sarevelebis zedapiruli (3-5sm siRrmeze) mosaWrelad 
iyeneben mavTulian kultivatorebs. amisaTvis kbilebiani farcxis 
ganapira kbilebze amagreben da Wimaven foladis mavTuls. 
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     danebiani kultivatorebi, romlis modebis gania 5,0 metria da 
afxvierebs niadagis 16 sm fenas, gamoiyeneba gvalvian raionebSi. aseTi 
iaraRebi Wrian sarevela balaxebs, agreTve nawverals da srulebiT 
ar axdenen miwis amobrunebas. danebian kultivatorebs farTod 
iyeneben  erozirebul miwebze gaufxviereblad nawveralis 
mosaWrelad. gavrcelebulia agreTve Stangiani kultivatorebi, 
romlebsac iyeneben  
 

         
                
                suraTi 1. 8.  niadagis damuSaveba diskoebiani guTniT      
 
anuelis kultivaciis dros. misi oTxwaxnagovani Stanga 
kultivatoris Tvlis meSveobiT sawinaaRmdego mimarTulebiT brunavs 
da miwis amoubruneblad 6-10 sm siRrmidan sarevelebs Txris da hyris 
zedapirulad. Sexeduleba, rom igi iwvevs niadagis struqturis 
daSlas, praqtikulad ar marTldeba.   
     farcxva. es operacia sruldeba niadagis zedapiruli 
gafxvierebisaTvis. farcxvis dros xdeba niadagis zedapiris 
mosworebac da ispoba axlad aRmocenebuli sarevelebi. zedapiruli 
gafxviereba sarevelebis ganadgureba da mosworeba anelebs da 
zogjer sulac aCerebs niadagis tenis aorTqlebas. 
     aris sxvadasxva tipis farcxebi _ mZime, saSualo da msubuqi. 
isini gansxvavdebian agreTve kbilebis formis, TiToeul kbilze 
datvirTvisa da kbilebs Soris manZilis mixedviT    
 ufro metad gavrcelebulia diskoebiani da kbilebiani farcxebi, 
romlebsac zogjer guTnis funqciebsac akisreben. es ukanasknelni, 
sxva farcxebTan ufro metad iwveven niadagis struqturis 
gauaresebas. struqturis daSlis xarisxi damokidebulia farcxis 
kbilis formaze. arCeven: danisebr, kvadratul, rombul da mrgvali 
formis kbilebs. yvelaze naklebi gamtvereba xdeba danisebri 
kbilebis, xolo yvelaze meti _ mrgvali kbilebis mqone farcxebis 
muSaobis dros. magram kvadratuli, rombuli da sworkuTxa kbilebi 
maSin iZleva ukeTes Sedegs, rodesac isini wiboTi exebian niadagis 
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masas, xolo Tu sibrtyiT moqmedeben, maSin gamtverebis xarisxi 
bevrad gadaaWarbebs mrgvali kbilebiT gamowveuls. farcxis kbilebis 
niadagis daRrmaveba damokidebulia farcxis simZimeze.  
    mZime, saSualo da msubuq klaklina (zig-zagi) farcxebs CarCoze 
kbilebi vertikalurad da uZravad aqvT mimagrebuli. misgan 
gansxvavdeba mZime berketiani farcxi, romlis kbilebis daxris kuTxis 
Secvla SesaZlebelia, magram aseTi farcxebi naklebadaa 
gavrcelebuli. msubuqi klaknila farcxi gamoiyeneba xnulis Tesvis 
win niadagis mosasworeblad da naTesebSi qerqis dasaSlelad.  
     arsebobs TefSebiani farcxebi, romelTa samuSao organos 
warmoadgens sferuli TefSi (disko), romlis dayeneba SeiZleba 
sxvadasxva kuTxiT (kveTebis kuTxe). Tu kveTebis kuTxes gavzrdiT 
gaizrdeba niadagis damuSavebis da gafxvierebis siRrme, agreTve 
sarevelebis moWra. piramoWrili TefSebiani farcxebi SedarebiT 
ukeTesad afxviereben Tixnar da gakordebul niadags.  
     nakveTebs farcxaven kvalsaqcevebad da figuruli wesiT. 
kvalsaqcevad farcxva warmoebs nafTeurebis gaswvriv, gardigardmo an 
diagonalebis mimarTulebiT, magram traqtors bevri gacdena mkveTri 
moxvevebi rom ar daWirdes farcxaven figurulad _ nakveTs irgvliv 
uvlian. kidev ukeTesia diagonaluri (erT kvalad) da diagonal-
jvaredini (or kvalad) svla. niadagi saukeTesod fxvierdeba, rodesac 
misi tenianoba udris sruli tentevadobis 50-60 %-s. mSrali niadagis 
farcxva iwvevs mis Zlier gamtverebas, zedmeti teniani niadagi ki ar 
fxvierdeba aramed igliseba.  
     daSleifeba. daSleifebis mTavari amocanaa xnuli zedapiris 
mosworeba da amiT niadaguri tenis dacva aorTqlebisagan, agreTve 
CaTesili Teslis loJirebis maqsimaluri efeqtis misaRwevad. 
daSleifebas gazafxulze axdenen jer kidev dafarcxvamde. adre 
gazafxulze niadaguri tenis aorTqleba iwyeba SemSrali Txemebidan, 
beltebidan da msxvili goroxebidan. Sleifi SemSral Txemsa da 
goroxebs afxvierebs, amiT amcirebs aorTqlebas da zogavs niadagur 
fenas. daSleifeba tardeba saxnavis diagonalebis mimarTulebiT. mZime 
Tixa, bicobi, mlaSobi niadagebis daSleifeba ar SeiZleba, radgan 
Zalian iqileba da Semdeg qerqi uCndeba. 
    motkepna (gaZekva). motkepna anu gaZekva niadagis zedapiruli 
damuSavebaa, romelsac mimarTaven xnulis gamkvrivebis, zedapiris 
mosworebis, beltis daSlis da qerqis mospobis mizniT. niadagis 
motkepnis erT-erT mizans Seadgens daTesili kulturis Teslsa da 
niadagis nawilakebs Soris kontaqtis damyareba Teslis teniT 
uzrunvelyofisaTvis. 
     adre fiqrobdnen, rom xnulis gamkvrivebas zogierTi 
arasasurveli Sedegi mosdevs, kerZod niadagis mier tenis didi 
raodenobiT dakargva. magram gvalviani zonis sacdeli sadgurebis 
gamokvlevebiT dadginda, rom rogorc ar unda daitkepnos xnuli, 
mTel siRrmeze mainc ar mkvrivdeba, amitom qveda Rrma fenebidan 
tenis dakargvis mizess igi ar warmoadgens. piriqiT qarian da 
gvalvian raionebSi fxvieri niadagidan ufro meti teni ikarqeba 
niadagis nawilakebs Soris wylis orTqlis konveqciur difuzuri 
dinebis gziT. aseT SemTxvevaSi xnulis zeda fenis motkepna 
aorTqlebas xels uSlis da tens inaxavs. aqedan gamomdinare dRes 
mSral da gvalvian raionebSi Tesvis Semdgomi motkepna miCneulia 
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aucilebel RonisZiebad, magram es mainc mecnierTa kamaTis sferod 
rCeba. 

       
 
              suraTi 1.9.  niadagis daSleifeba Tesvis win 
 
      
   xnulis motkepnas axdenen sagoravebiT (satkepnelebiT). arsebobs 
sxvadasxva tipis sagoravebi: a) cilindruli gluvzedapiriani, b) 
rgolebiani, g) dezebiani, d) Wdeuli. 
     gluvzedapiriani cilindruli sagoravi xnulze gorebis dros 
Tavisi simZimiT tkepnis da amWidroebs xnuls. brtyelzedapiriani 
rgolebi niadagis gatkepnis dros simZimis Zalas vertikalur 
sibrtyeSi aviTarebs, mrgvali _ vertikaluris garda ramdenadme 
horizontalur sibrtyeSic, samkuTxa ki ufro horizontalur 
sibrtyeSi dezebian sagoravs rgolis gare wreze modebuli aqvs 
dezebi.  
     gluvzedapiriani sagoraviT xnulis zedapiri swori da 
gatkepnili rCeba, rgolebianisa da dezebianis Semdeg ki _ sakmaod 
gafxvierebulia da teni aRar ikargeba. gluvzedapiriani sagoraviT 
gatkepnis Semdeg ki saWiroa dafarcxva.  
     sagoravebis efeqti damokidebulia maT wonaze, niadagis 
tenianobasa da meqanikur Sedgenilobaze. Zlier msubuqi sagoravebi 
xnuls ver tkepnis, zedmetad mZime ki ise amkvirvebs niadags, rom 
mcenaris zrda-ganviTareba ferxdeba, iseve rogorc Warbteniani. 
agreTve gamomSrali niadagebis gatkpena ar iZleva sasurvel Sedegs.  
     moSandakeba (dakabadoneba). xnulis moSandakebis dros iyeneben 
Sua rkinis furcliT SemoWeril xis Zels, romlis sisqea 10 sm da 
sigane 20 sm da mas mala ewodeba. is erTsa da imave dros xnuls 
kidec amWidroebs da kidec moasworebs. es operacia tardeba Tesvis 
win da asrulebs Sleifisa da satkepnelis funqciebs. misgan 
gansxvavebulia e.w. dandona, romelsac qveda mxareze kbilebi (TiTebi) 
aqvs, riTac afxvierebs zedafenas da asufTavebs sarevelebisagan. 
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     saqarTveloSi ZvelTaganve iyeneben kabdos (sqeli ficari), 
romlis sisqe 6-8sm, simaRle 30-35sm, xolo modebis gani 2-3 metri iyo. 
kabdoSi gayrilia ori xelna. mxolod kabdo calke iSviaTad 
gamoiyeneboda, ufro iSviaTi iyo dakbiluli kabdo. Cveulebrivad 
kabdos mibmuli aqvs fiCxis farcxi, romelic kabdoze gamobmulia 
xuT adgilas winaswar gakeTebul xvrelSi gayrili wnelebiT, saWiro 
manZilis dacviT, raTa farcxi kargad moergos mikroreliefs _ ki ar 
wamoxvetos, aramed farcxos. TviT farcxi dawnulia or sakmaod 
msxvil manaze (latanze) Svindis msxvili wneliT Tavisi gafarCxuli 
Rero-totebianad. TiToeul wnels Tavidan Tavidan erTi metri 
manZilze grexen, wina manaze orjer gadaatareben, iribad waWril 
pirian cerebs qveviT mouqceven da amosdeben meore manas, xolo 
fiCxian bolos zevidan gadaitanen da grZlad aureven. aseTi farcxiT 
_ kabdo da zed aTreuli dawnuli fiCxiT beltic imsxvreva 
(kabdoTi), msxvili goroxic iSleba (iribad waWrili cerebiT) da 
xnulis mosworebac xdeba (farcxis boloebiT). es operacia 
sruldeboda pureulebis mobneviT daTesvis Semdeg. 
     niadagis zedapiruli damuSaveba Cqarosnuli wesiT. gamoirkva, 
rom diskoebiani amCeCebiT nawveralis aCeCva gadidebuli siCqariT, 4-
dan 9km-mde saaTSi, mniSvnelovnad aumjobesebs mis xarisxs: ukeTesad 
iWreba nawverali da sarevelebi, kargad fxvierdeba da izrdeba 
agregatis mwarmoebluroba. gadidebuli siCqariT dafarcxuli 
mzrali ukeTesad fxvierdeba, beltianoba mcirdeba. xnulis zedapiri 
ufro mosworebuli rCeba. saaTSi 4-dan 10km-mde siCqareze TaTebiani 
kultivatoriT mzralis damuSavebis Sedegad sarevelebi sruliad 
moiWra, TaTebi naklebad gamoiZerka, Semcirda Txemianoba da mindori 
ufro ukeTesad mosworda. danebiani kultivatoris SemTxvevaSi 
siCqaris gadidebiT izrdeba gafxvierebis xarisxi, mcirdeba 
beltianoba da srulad iWreba sarevelebi da nawverali. 
     mindvris, teqnikur da saToxn kulturebSi saaTSi 8km-mde 
gadidebuli siCqariT Catarebuli rigTaSorisebis kultivaciisas 
Zlierdeba gafxviereba da sarevelebis moWra, magram, amasTanave 
xSirad adgili aqvs kulturul mcenareebze miwis wafarebas da maT 
moWras, rac iwvevs mindvris kulturebis mosavlianobis Semcirebas. 
amitom kultivatorebs orive kideSi unda gaukeTdes farebi mcenareTa 
dasacavad miwis wafarebisa da kultivatoris TaTebiT gadmoyrili 
goroxebis oxvedrisagan. aseve aucilebelia mtkiced iqnes daculi 
agregatis rigTaSorisebSi moZraobis sworxazovnoba da misi muSaobis 
xarisxis xSiri Semowmeba markerebis gamoyenebiT. 
    mecnierulma gamokvlevebma uCvena, rom TaTebiani kultivatoriT 
mzralis gadidebul siCqareze, saaTSi 4-10km-mde, kultivaciis dros 
sarevelebi kargad iWreba, kultivatoris TaTebi naklebad gamoiZeka. 
mcirdeba Txemianoba, xnulis zedapiri kargad swordeba. danebiani 
kultivatoriT damuSavebis dros, masTan  SedarebiT, izrdeba 
gafxvierebis xarisxi, metad mcirdeba beltianoba da ufro srulad 
iWreba sarevelebi da nawverali. 
   niadagis movlis ZiriTadi agroteqnikuri moTxovnebi Semdegia: 

1. xvna unda tardebodes agroteqnikurad Sesaferis vadasa 
da siRrmeze; 
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2. xvna unda warmoebdes lariviT swor kvlebad da 
uxarvezod, satraqtoro guTnis yvela korpusi Tanabari 
siganisa da siRrmis kvals unda avlebdes; 

3. xnuli unda xasiaTdebodes Tanabari TxemianobiTa da 
siRrmiT. xvnis siRrmis gadaxra dasaSvebia ±1 sm-is 
farglebSi. 

   xvnis xarisxis ZiriTadi maCveneblebia: xvnis drouloba, siRrme, 
Txemianoba, beltianoba, goroxovnoba, afuebuloba, mcenareuli 
narCenebis Caxnuloba, xarvezianoba, Tav-bolos gadaxvna. 
   aCeCvis an aoSvis ZiriTadi agroteqnikuri moTxovnebia: 

1. es operaciebi unda tardebodes agroteqnikurad Sesaferis 
vadasa da siRrmeze, saTanado iaraRiT; 

2. yvela sarevela mcenare unda moiWras, mravalwlovanTa 
fesurebi da Zirebi ki daikuwos; 

3. unda sruldebodes uxarvezoT, niadagis zeda fena 
gafxvierdes, uswarmosworoba ar darCes. 

   Catarebuli operaciis Sesrulebis drouloba Sefasdeba mosavlis 
aRebidan aCeCvamde gasuli drois xangrZlivobiT. saukeTeso Sedegs 
iZleva nawveralis mosavlis aRebisTanave aCeCva. 
   kultivaciis ZiriTadi agroteqnikuri moTxovnebi: 

1. kultivacia unda Catardes agroteqnikurad Sesaferis vadasa 
da siRrmeze, Sesaferis vadad iTvleba is dro, rodesac 
niadagi saamisod `mwife~ iqneba, e.i. ki ar aigliseba, aramed 
kargad gafxvierdeba; 

2. kultivaciis dros niadagis zeda fena Tanabari siRrmiT unda 
gafxvierdes, wvril koStebad iSlebodes, xnulis zedapiri 
uswor-masworo ar rCebodes, Txemebis simaRle 3-4sm-s ar unda 
aRematebodes. sarevelebi moWrili unda iqnes mTlianad da sxv.; 

3. kultivaciis Sedegad unda moispos sarevela mcenareebi, 
dazogili iqnes niadagis tenianoba, gadaadgildes mosuli 
naleqebis SeTviseba, mowesrigdes mcenareTa zrda-ganviTarebis 
pirobebi; 

4. rogorc wesi, pirveli kultivacia tardeba naxnavis 
gardigardmo, yvela Semdgomi kultivacia ki _ misi uSualo 
winmavali kultivaciis gardigardmo. kultivatoris samuSao 
organoebma zedapirze ar unda amoabrunos niadagis teniani 
qveda fena. xarvezebi ar unda rCebodes. 

    kultivaciis xarisxi mowmdeba muSaobis procesSive, agregatis 
mTel modebis ganze, anda nakveTis diagonalebis mixedviT 10-25 
wertilSi, nakveTis TavSi Sua welsa da boloSi. 
   farcxvis ZiriTadi agroteqnikuri moTxovnebia: 

1. farcxva unda Catardes agroteqnikurad Sesaferis vadasa da 
siRrmeze, saTanado iaraRiT farcxvis dagvianeba yovelTvis cud 
Sedegs iZleva _ niadagi Sreba da igvaleba. aseve cud Sedegs 
iZleva SeumSrali Warbi tenis mqone niadagis farcxva, radgan 
talaxdeba da ar fxvierdeba; 

2. dafarcxvis Semdeg xnulis zedapiri unda gafxvierdes, 
moswordes da wvrilkoStovani agebulebisa dadges, ar unda 
darCes xarvezebi da goroxebi; 
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3. farcxis kbilebi unda iyos wvetiani da CarCoze damagrebuli. 
farcxi gamwev Zalas iseTi manZiliT unda aebas, misi yvela 
kbili Tanabrad itvirTebodes da Tavis kvals amCnevdes, ar 
xtodes, mdored gasdevdes.    

      mindvris da teqnikuri kulturebis niadagis mzralad 
damuSavebis sistemas, agreTve, uwodeben niadagis ZiriTadi 
damuSavebis sitemas, albaT imis gamo, rom niadagis aseTi wesiT 
damuSavebis dros yvelaze ukeTesad xerxdeba mcenaris zrda-
ganviTarebisaTvis saWiro pirobebis mowesrigeba da niadagis 
struqturis maqsimalurad SenarCuneba, garemos dacva. 
     niadagis mzralad damuSavebis sistema gulisxmobs sagazafxulo 
mindvris kulturebisaTvis momzadebas da sruldeba SemodgomiT. aseT 
xnuls mzrali ewodeba. winaT mzrals uwodebdnen ianvar-TebervalSi, 
anda adre gazafxulze moxnulsac. magram mas mzralisa mxolod 
saxelwodeba hqonda micemuli. is amocanebi ki, rac mzralad moxvniT 
gadaiWreba, miuRweveli iyo. saidumloeba imaSi mdgomareobs, rom 
Semodgomis mzrali xnulad Sehyvebaxolme zamTars da ganicdis 
gviani Semodgomisa da zamTris susxis gavlenas, ris gamoc mas 
`mzrali~ ewodeba. 
    mzralis SemodgomiT damuSaveba xels uwyobs niadagSi meti 
tenisa da sakvebi elementebis dagrovebas da teniT damuxtvas, 
mavnebelTa da daavadebebis kerebisagan ukeTesad iwmindeba sarevela 
mcenareebis mindori. umjobesdeba xnulis fizikuri mdgomareoba.  
    niadagis mzralad damuSavebis arCeven ramdenime saxeobas: kordis 
damuSavebis sistema, nawveralis dauSavebis sistema, saToxni 
kulturebisagan ganTavisuflebuli mindvris damuSavebis sistema. 
eseni erTimeorisagan gansxvavdebian imis mixedviT, Tu ra amocanaa 
pirvel rigSi gadasaWreli im winamorbedi kulturebis Semdeg, 
romelic dasamuSavebel farTobze iyo da Seqmna garkveuli 
mdgomareoba. kordis (bunebrivi kordi, xelovnuri kordi, agreTve 
yamiri da sxva) SemTxvevaSi mniSvnelovan da pirvel rigSi gadasaWrel 
amocanas Seadgens mravalwlovani balaxis sicocxlis unaris CaxSoba. 
winaaRmdeg SemTxvevaSi, is advilad gamococxldeba, mTlad dafaravs 
nakveTs da SeuZlebeli iqneba mindvris kulturis moyvana. garda 
amisa, mniSvnelovan amocanas warmoadgens beltis sruli gafxviereba 
imgvarad, rom ar gamtverdes da SerCes mtkice struqtura. nawveralis 
SemTxvevaSi, pirvel rigSi gadasaWrel amocanas Seadgens nakveTis 
gawmenda sarevelebisagan, romelic rCeba mosavlis aRebis Semdeg, 
anda misi Tesli sicocxlisunariani vegetatiuri nawilebia niadagSi. 
saToxni kulturebis Semdeg ki (simindi, mzesumzira da sxva) rCeba 
maTi kaWaWebi da sxva narCenebi, romelTagan nakveTis pirvel rigSi 
gawmenda gadaudebel amocanas warmoadgens.  
     kordis damuSavebis sistemis dros arCeven bunebriv da xelovnur 
kords. bunebrivi kordi ewodeba bunebrivad mozardi veluri 
balaxebis da mcenareulobis mravali wlis dgomis Sedegad 
Camoyalibebul kords. xelovnuri kordi ki miiReba kulturuli 
mravalwlovani sakvebi balaxis Tesvis gziT, misi nakveTze ori an 
meti wlis dgomis Sedegad. 
      Zvelad kordis damuSavebis ramdenime wess misdevdnen. 
Tavdapirvelad awarmoebdnen beltis srul 180 gradusiT 
gadabrunebas. beltis sruli gadabrunebis wesiT damuSavebis dros 
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iqmneboda araxelsayreli pirobebi, rac imaSi mdgomareobda, rom 
beltis qveS moqceuli balaxiani zedapiri izolacias ukeTebda mas 
qvesaxnavi fenisagan, wydeboda tenis moZraoba, belti Zalze 
igvaleboda da mis gasafxviereblad kabdoTi da fiCxis farcxiT 
ramdenimejer farcxva iwvevda niadagis gamtverebas da es 
maRalnayofieri niadagi Zalian mokle xanSi kargavda nayofierebis 
Tvisebas. miuxedavad imisa, rom beltis sruli gadabruneba 
mravalwlovani balaxis sicocxlis unars kargad axSobda, misi 
zemoaRwerili didi uaryofiTi mxareebis gamo, TandaTanobiT 
miatoves da iwyes kordis damuSavebis sxva xerxebis Zieba. erT-erTi 
aseTi xerxi gaxda gaTerZva. gaTerZviT xvnis dros beltis sruli 
gadabrunebaki ar xdeba, aramed igi brundeba mxolod 135 gradusiT da 
rogorc Cveulebriv aRniSnaven, belti wveba 45 gradusiT. 
 

         
           
                         suraTi 1. 10.  kordis damuSaveba daplantaJebiT 
 
     verc gaTerZviT xvnam gamoiRo sasurveli Sedegi. marTalia, 
beltis 45 gradusiT miwvenis gamo misi qvesaxnavi fenisagan izolacia 
ar xdeba, magram atmosferosTan xnulis Sexebis ares gadidebam mainc 
gamoiwvia beltis gamoSroba, ramac kidev ufro Seanela kordis 
daSla mineralizaciis procesi. amas isic daerTo, nafrTeulis 
piridan balaxi amoCrili rCeboda, male iwyebda gamococxlebas da 
Zneli mosaspobi xdeboda. amis Semdeg sazrunavi gaxda am sakiTxis 
mogvareba _ nafrTeulis piridan moeSorebiaT balaxi. am mizniT, 
guTans marjvena kuTxeSi axali nawili daumates, romelsac zog 
qveyanaSi samkuTxedis moyvaniloba mieca (skimkolteri), zogan ki 
oTxkuTxisa (jointeri). 
     skimkolterisa da jointeris gamoyenebam marTlac SesaZlebeli 
gaxada nafrTeulisagan balaxis amoCris Tavidanmocileba, magram 
zemo aRwerili uaryofiTi sxva mxareebisagan ver ganTavisuflda. 
     amis Semdeg, gaTvaliswinebuli iqna ra beltis teqnologiuri 
Tvisebebi, SemuSavda azri _ beltis gakordebuli nawilis moWrisa da 
kvlis Zirze moTavsebisa, samagierod, beltis qveda naxevari 
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amoiReboda da zemodan moTavsdeboda. mecnierebma amis safuZvelze 
SeimuSaves kordis damuSavebis sruliad axli wesi, e.w. ormagi xvna. 
mas ormagi xvna imitom ewoda, rom erTi da imave kvalSi ori 
erTkorpusiani guTani moZraobda. winamavali guTani kordis mxolod 
zeda nawils iRebda da kvlis ZirSi moaqcevda, mimyoli guTani ki 
qveda nawils Wrida da zevidan ayrida mas. kordis am wesiT 
damuSavebam agronomiulad sruliad damakmayofilebeli Sedegi 
gamoiRo _ mravalwlovani balaxis cxovelmyofeloba sruliad 
ixSoba, zemoCamoTvlili mizezebiT beltis gamoSroba ar xdeba, igi 
ise fxvierdeba, rom TiTqmis araviTar damatebiT damuSavebas ar 
moiTxovs; xnuli sworzedapiriani miiReba. kordis damuSavebis es 
principi _ ormagi xvna, safuZvlad daedo, e.w. winmxvneliani guTnis 
Seqmnas, romlis Sesaxebac ukve iyo aRniSnuli. 
     gasuli saukunis ormociani wlebSi farTod gavrcelda niadagis 
struqturis aRsadgeni iseTi Teslbrunvebi, sadac 2-3 mindori 
marcvlovan da parkosan (calk-calke an narevSi) mravalwlovan 
balaxebs eTmoboda, vinaidan dadginda, rom erTwlovani mindvris da 
gansakuTrebiT teqnikuri da saToxni kulturebis moyvanis Sedegad 
mkveTrad uaresdeboda niadagis struqtura, qarismieri da wylismieri 
eroziiT, agreTve intensiuri damuSavebiT ikargeboda saxnavi Sris 
tonobiT nayofieri masa da sxva. 
    erTwlovani da gansakuTrebiT mravalwlovani balaxebis martiv 
(2-3 mindori) da rTul (7-8 mindori) TeslbrunvebSi TesviT miiRweva 
zemoaRniSnuli uaryofiTi movlenebis problemebis gadaWra, romelic 
balaxebis kordis SeqmniT wydeba. aseTi kordi, garda imisa, rom 
iZleva sakvebi masis maRal mosavals, qmnis wvrilkoStovan 
struqturas (marcvlovani balaxebi), aRadgens da niadagis siRmidan 
amoaqvs daleqili sakvebi elementebi Rrmad gavrcelebuli fesvebis 
meSveobiT (parkosani balaxebi), qmnian saxnav fenaSi cocxali 
organizmebis cxovelmyofelobis saukeTeso pirobebs (baqteriebi, 
WianWvelebi, Wiayelebi da sxv.), riTac amdidreben niadags organuli 
masiT da xels uwyoben maT mineralur formaSi gadasvlas. 
     aseTi xelovnuri kordis damuSaveba, niadagis ukve 
gaumjobesebuli struqturis da nayofierebis maqsimalurad 
SenarCunebisaTvis warmoebs winmxvneliani guTnebiT. unda aRiniSnos, 
rom xelovnuri kordis ZiriTadi damuSaveba marTlac da 
winmxvneliani guTniT damuSavebiT Semoifargleba, zogierTi 
SemTxvevis gamoklebiT _ Tu xnuli uswormasworo da beltiani dadga, 
saWiro xdeba misi specialuri agregatebiT damuSaveba imisda 
mixedviT, Tu ra kultura iqneba daTesili. cxadia, saSemodgomo 
TavTaviani kulturebis dasaTesad nakveTi jer kidev zafxulSi 
moixvneba. saerTod, kordis moxvnis konkretuli vadebis dadgenisas, 
mxedvelobaSi unda iqnes miRebuli adgilobrivi klimaturi da 
niadagobrivi pirobebi, reliefi, kulturis savegetacio periodis 
xangrZlivoba da sxv. 
    nawveralis damuSavebis sistema Cveulebrivad Sedgeba mosavlis 
aRebisTanave nawveralis aCeCvisa da SemdgomSi niadagis srul 
siRrmeze kulturuli moxvnisagan. ama Tu im mxaris klimaturi, 
niadagobrivi pirobebisa da saxnavi mindvrebis dasarevlianebis 
mixedviT, zogjer saWiro xdeba damuSavebis aRniSnul ZiriTad 
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xerxebs daematos esa Tu is dametebiTi RoniZieba, zogjer ki Rrma 
cvlilebebis Setanac. 
    erT-erT aseT RonisZiebad iTvleboda aneulebis sistema, romelic 
gulisxmobs niadagis garkveuli droiT „dasvenebas“ Tesvis win 
damuSavebis sxvadasxva sistemebiT. amJamad aneulebis es sistema bevr 
qveynebSi uaryofilia, mas praqtikulad arsad aRar misdeven, vinaidan 
ukve damuSavebulia niadagis nayofierebis da struqturis ufro 
efeqturi RonisZiebebi „kultura aRmdgenebis“ (mag. ionja) da 
mineraluri da organuli sasuqebis gamoyenebiT. aseT SemTxvevaSi, 
garda imisa, rom miwaTmoqmedebaSi minimumadea Semcirebuli drois 
danakargebi, memcenareobis produqcia yvelaze konkurentunariani 
miiReba.  
    arCeven nawveralis sagazafxulo kulturebisaTvis damuSavebas da 
nawveralis saSemodgomo kulturulebisaTvis damuSavebas. 
    nawveralis sagazafxulo kulturebisaTvis damuSavebis (mzralad) 
dros, rogorc wesi, nawveralis aCeCva tardeba mosavlis aRebisTanave, 
an ara ugvianes 2_3 dRisa, 4_6 sm siRmeze, diskoebiani aCaCebiT. 
nawveralis aCeCva rac SeiZleba SemWidroebul vadebSi unda 
moTavsdes, risTvisac saWiroa, mosavlis aRebis Semdeg, nakveTi 
swrafad iqnes gawmendili namjisagan, aCeCva zedve mihyves kombains. Tu 
bardana Calisagan nakveTis gawmenda gviandeba, maSin umjobesia aCeCvis 
magivrad nakveTi srul siRrmeze moixnas, radgan dagvianebuli aCeCva 
yovelgvar azrs hkargavs. im SemTxvevaSi, Tu mindori 
dasarevlianebulia mravalwlovani sarevelebiT, saWiroa aCeCva 2 an 3-
jeradac Catardes im angariSiT, rom maTi rozetebi gamoCndeba Tu 
ara, SemdgomSi yoveli aCeCvis siRrme gadiddes da amiT moxdes maT 
fesvebSi arsebuli plastikuri nivTierebebis maragis daleva. 
    sarevela mcenareebisagan nakveTis gawmendis, niadagSi arsebuli 
tenis maragis SenarCunebisa da gadidebis mizniT, zemoxsenebuli 
RonisZiebebis Catarebis Semdeg, nakveTi moixvneba srul siRrmeze 
mzralad. moxvnis vada ganisazRvreba niadagis tenianobis 
mdgomareobiT. Tu Semodgoma xanmoklea, xnuli daufarcxavi rCeba, Tu 
igi xangrZlivia, Tbilia da tenis aorTqleba da sarevela mcenareTa 
gamoCenaa mosalodneli, aseT SemTxvevaSi xnuli ifarcxeba da 
saWiroebisamebr kultivaciac tardeba. 
    rogorc cnobilia, saqarTvelos dablobSi TavTaviani pureulis 
mosavalis aRebis Semdeg dazamTrebamde ori-orTvenaxevari Tbili 
periodi rCeba da saWiroa misi racionaluri gamoyeneba. magaliTad, 
ajameTis sacdeli sadguris monacemebiT, dasavelT saqarTvelos 
dablobSi Tbili periodi mosavlis aRebas Semdeg 135_160 dRes 
grZeldeba da xasiaTdeba aqtiur (+10grades zeviT) temperaturaTa 
jamiT, romelic 4930_3320 aRwevs. aseTive mdgomareobaa aRmosavleT 
saqarTvelos dablobSic, rac SesaZleblobas iZleva TavTaviani 
pureulis mosavlis aRebis Semdeg moyvanil iqnes kidev erTi, meore 
mosavali. am mizniT, nakveTi mosavlis aRebisTanave srul siRrmeze 
ixvneba da maSinve ifarcxeba, rasac male unda moyves e.w. sanawveralo 
anu Sualeduri kulturebis Tesva, rogoricaa: simindi, soia, lobio, 
culispira, mzesumzira, Saqris Warxali da sxv. sanawveralo 
kulturebis mosavlis aRebis Semdeg nakveTi xelaxlad ixvneba da 
rCeba gazafxulamde. 
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     nawveralis saSemodgomo kulturebisaTvis damuSavebas uwodeben, 
agreTve, naaxevaraneulis wesiT damuSavebas, radgan am nakveTze imave 
wlis SemodgomiT iTeseba saSemodgomo kultura. 
     miuxedavad imisa, rom nawverali saSemodgomo xorblisaTvis 
yvelaze cudi winamorbedia, nawveralze saSemodgomo pureulis Tesva 
Zveladac iyo gavrcelebuli da amJamadac ar kargavs mniSvnelobas, 
radganac TavTaviani kulturebi zogjer zedized iTeseba da maTTvis 
niadagis wesieri damuSaveba aucilebelia. 
      

          
 
                     suraTi 1.11. mravalwlovani balaxebis kordis xvna  
                    saSemodgomo kulturebisaTvis  
 
      saqarTvelos baris urwyav pirobebSi nawveralis aCeCva ar 
iZleva sasurvel Sedegs, saWiro gaxda masSi Setanili iqnas arsebiTi 
cvlilebebi. gamokvlevebma aCvena, rom mosavlis aRebisTanave 
winmxvneliani guTniT nawveralis srul siRrmeze moxvna gacilebiT 
met efeqts (300_400 kg/ha marcvlis mateba) iZleva, vidre nawverali 
Cveulebrivi wesiT damuSaveba, e.i. umjobesia nawveralis 
egreTwodebuli naxevaraneulis wesiT damuSaveba _ nawverali moixnas 
mosavlis aRebisTanave winmxveliani guTniT srul siRrmeze da Tan 
mihyves farcxva, zafxulis ganmavlobaSi Catardes kultivacia, 
agreTve, farcxvis TanmiyolebiT, Tesvis win kultivacia farcxviT da 
daiTesos saSemodgomo kultura. am wesiT damuSavebis Sedegad 
niadagi sarevelebisagan ukeTesad iwmindeba, tenic ukeTesad maragdeba 
da naTesic adre da Tanabrad amodis, kargad bartyobs, zamTarsac 
kargad itans. 
 
      mindvris saToxni kulturebisagan ganTavisuflebuli niadagis           
damuSavebis sistema damokidebulia imaze, rom saToxni kulturebis 
aRebis Semdeg nakveTi Cveulebriv ufro gafxvierebulia da 
sarevelebisagan gawmendili, magram niadagSi mainc bevri rCeba 
sarevelebis Teslis da mavneblebisa da daavadebaTa kerebi. movlis 
periodSi Catarebuli kultivacia _ Toxnis gamo niadagis zedafena 
gacilebiT ufro metad gamtverebulia nawveralTan SedarebiT. 
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saToxni kulturebis umetesoba nakveTs zafxulis damlevs an gvian 
SemodgomiT aTavisuflebs. mosavlis aRebis Semdeg nakveTze rCeba 
maTi narCenebi, romelTa niadagSi Caxvna mizanSeuwonelia, radgan 
xSirad isini imdenad didi zomisani arian, rom arc belitiT ifareba 
(simindis, mzesumziras, Tambaqos, bambis kaWaWebi) da arc mokle xanSi 
xdeba maTi daSla-mineralizacia. amis gamo, nakveTi, rogorc wesi, 
pirvel rigSi am narCenebisagan unda gaiwmindos. raRa Tqma unda, aq 
gamoricxulia aCeCvis operacia da narCenebisagan gawmendis Semdeg 
nakveTi moixvneba mzralad, winmxvneliani guTniT. rogorc cnobilia, 
winmxveniliani guTani zeda gamtverebul fenas qveS moaqcevs, xolo 
qveda fenas, sadac gvxvdeba sarevela mcenareTa Teslisa da 
vegetatiuri gamravlebis organoTa wina wlebis maragi, zeviT 
amoitans. niadagSi arsebuli tenisa da Semodgomis siTbos pirobebi 
xels uwyobs maT aRmocenebas. rodesac xnuli moifineba maTi 
aRmonacenebiT, mizanSewonilia SemodgomiTve Catardes erTi-ori aoSva 
da kultivacia. 
     saToxni kulturebi saukeTeso winamorbeds warmoadgenen 
saSemodgomo TavTaviani kulturebisaTvis. misi mniSvneloba 
gansakuTrebiT diddeba rTul mindvriani Teslbrunvebis pirobebSi. 
rogorc zeviT iyo aRniSnuli, saqarTvelos dablobSi Semodgoma 
imdenad xangrZlivi da Tbilia, rom saToxni kulturebis dasaTesad 
momzadebisaTvis dro sakmarisze metia. cxadia, aseTi nakveTebi 
maqsimalurad unda iqnas gamoyenebuli saSemodgomo kulturebis 
mosayvanad. 
     

 
1.3. marcvlovani da teqnikuri kulturebis mcenareebis kvebis 

Taviseburebani, niadagidan gamotanili ZiriTadi sakvebi 
elementebis Sevseba daprogramebuli mosavlis misaRebad 

      sasuqebis gamoyenebis swori sistemis agebisas saWiroa 
mxedvelobaSi iqnes miRebuli calkeuli kulturebis kvebis 
Taviseburebani. mindvris kulturebi gansxvavdebian mosavlis 
formirebisaTvis saWiro sakvebi elementebze moTxovnilebis saerTo 
raodenobiT, araerTnairi savegetacio periodis ganmavlobaSi 
STanTqmis tempiT, ZiriTadi elementebis _ azotis, fosforisa da 
kaliumis SeTvisebis SefardebiT. 
      iseTi kulturebisaTvis, romelnic ufro momTxovni arian kvebis 
elementebze (Saqris Warxali, simindi, kartofili da sxva), 
aucilebelia, yvela danarCen Tanabar pirobebSi sasuqebis SedarebiT 
maRali dozebi. 
      erTi da igive kulturis sxvadasxva jiSi SeiZleba mkveTrad 
gansxvavdebodes kvebis reJimze momTxovnelobiT. srafad mwifad 
jiSebs aqvT sakvebi nivTierebebis STanTqmis SedarebiT mokle 
periodi da ufro momTxovni arian kvebis pirobebisadmi, vidre gvian 
mwifadi jiSebi. magram, vegetaciis Tanabari xangrZlivobis pirobebSi 
sxvadasxva jiSebi SeiZleba araTanabrad pasuxobdes sasuqebis 
Setanas. 
     sasuqebis swori gamoyeneba unda uzrunvelyofdes mcenaris 
kvebis saukeTeso pirobebs vegeticiis mTel periodSi, igi unda 
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Seesabamebodes sakveb nvTierebebze mcenaris gansxvavebul 
moTxovnilebas zrdisa da ganviTarebis sxvadasxva periodSi. 
      ganoyierebis sistemis damuSavebisas, sasuqebis dozebis, vadebis 
da gamoyenebis wesebis arCevisas, saWiroa mxedvelobaSi iqnes 
miRebuli calkeuli kulturebis gansxvavebuli mgrZnobiaroba 
niadagis xsnarSi sakvebi nivTierebebis koncentraciisadmi 
(gansakuTrebiT axalgazrda asakSi), fesvTa sistemis SemTviseblobis 
unarze da misi ganviTarebis xasiaTze (simZlavre, CaRwevis siRrme da 
a.S.), ares reaqciisadmi damokidebuleba, gansakuTrebuli mniSvneloba 
aqvs azotiani, fosforiani da kaliumiani sasuqebis gamoyenebuli 
dozebis swor Sefardebas vegetaciis sxvadasxva periodSi 
biologiuri moTxovnilebis gaTvaliswinebiT. azotiT calmxrivma 
Warbma kvebam, magaliTad, SeiZleba gamoiwvios foCis gaZlierebuli, 
gaxangrZlivebuli zrda ZirxvenebSi da tuberebSi, Seakavos mosavlis 
sasaqonlo nawilis formireba da Seamciros misi xarisxi, xolo 
marcvleul kulturebSi _ gamoiwvios Cawola. kulturebis momwifebis 
daCqarebisaTvis didi mniSvneloba aqvs fosforiT kvebis maRal dones. 
  A aucilebelia gaviTvaliswinoT ara marto kulturis maRali da 
myari mosavlis miReba, aramed, agreTve miRebuli produqciis xarisxis 
SenarCuneba da amaRleba. 
    TeslbrunvaSi ganoyierebis swori sistemis agebisas aucilebelia 
aRiricxos agreTve sxvadasxva kulturebis agroteqnikuri da 
meurneobrivi mniSvneloba. ar SeiZleba fermerul meurneobaSi 
arsebuli sasuqi Tanabrad ganawildes Teslbrunvis yvela 
kulturebis mixedviT, radgan am dros ver uzrunvelyofT maTi 
gamoyenebis ekonomikur efeqtianobas. 
     yovel TeslbrunvaSi aris wamyvani kultura, romelsac meti 
mniSvneloba aqvs mogebis dasaxuli amocanebis Sesrulebisas, 
aRmosavleT saqarTveloSi aseTebia _ Saqris Warxali da saSemodgomo 
marcvleuli, dasavleT saqarTveloSi Cai da venaxi, parkosnebi da 
marcvleuli kulturebi, mecxoveleobis mimarTulebis raionebSi _ 
sakvebi kulturebi (simindi, Zirxvenebi da sxva). Qqalaqis sagareubno 
meurneobebSi_kartofili, bostneuli da sxva. Teslbrunvis wamyvanma 
kulturam sasuqi unda miiRos pirvel rigSi da sakmarisi raodenobiT. 
garda amisa, iseTi kulturebi, rogoricaa simindi, Saqris Warxali, 
kartofili, ara marto moiTxoven mniSvnelovnad meti raodenobiT 
sakveb nivTierebebs, aramed, agreTve ukeT anazRaureben daxarjul 
sasuqebs mosavlis matebiT, amitom, maT ganoyierebas yvela 
TeslbrunvaSi didi yuradReba unda mieqces. TeslbrunvisaTvis, 
romelSic meti xvedriTi wili teqnikur da sakveb nivTierebebze 
maRal momTxovn sxva kulturebs uWiravs (bostneuli, simindi da sxva) 
gaTvaliswinebuli unda iqnes organuli da mineraluri sasuqebiT 
maRali uzrunvelyofa. 
  G  ganoyierebis sworma sistemam unda uzrunvelyos ara marto 
wamyvani, aramed Teslbrunvis yvela sxva kulturebis mosavlianobis 
amaRleba maT qveS sasuqebis uSualod Setanis gziT an sasuqebis 
SemdegqmedebiT, romelnic Setanilia wamyvani kulturebisaTvis. 
Semdegqmedebis xangrZlivoba damokidebulia calkeuli sasuqebis 
Taviseburebaze. 
  N nakeli da fosforiani sasuqebi (gansakuTrebiT fosforitis 
fqvili) dadebiT gavlenas axdenen mindvris kulturebis 
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mosavlianobaze rigi wlebis ganmavlobaSi, azotiani da kaliumiani 
sasuqebis Semdegqmedeba umniSvneloa. 
  G ganoyierebis sistemis agebisas aucilebelia gaTvaliswinebul 
iqnes agreTve kulturebis morigeobis rigi, winamorbedis xasiaTi da 
misi mosavlianoba. TavisTavad, kulturaTa morigeoba uzrunvelyofs 
SedarebiT maRali mosavlis miRebas monokulturasTan SedarebiT. 
Ggarda amisa, TeslbrunvaSi gaadvilebulia brZola daavadebasTan, 
mavneblebTan da sarevela mcenareulobasTan. Kkulturebis swori 
morigeobisas ufro produqtiulad gamoiyeneba niadagis sakvebi 
Taviseburebani da izrdeba rogorc mineraluri, ise organuli 
sasuqebis efeqtianoba. 
    Teslbrunvis calkeuli kulturebis ganoyierebaSi sxvaoba 
damokidebulia winamorbedze da mosavalze, agreTve fesvebis da 
miwiszeda masis narCenebis raodenobaze da maTSi sakvebi elementebis 
Semcvelobaze. 
    TeslbrunvaSi Tu Warbadaa kartofili, Zirxvenebi, sasilose da 
sxva kaliumis moyvaruli kulturebi, izrdeba moTxovnileba 
kaliumian sasuqebze da matulobs maTi efeqturoba. Kkulturebis 
Sedgenilobisa da TeslbrunvaSi maTi morigeobis mixedviT 
araerTnairad wydeba agreTve mokirianebis sakiTxebic. Ffosforitis 
fqvilis efeqtianobac mniSvnelovnad izrdeba TeslbrunvaSi, msubuq 
kordian-ewer niadagebze xanWkolis moyvanisas, romelsac unari aqvs 
SeiTvisos fosfori Zneladxsnadi SenaerTebidan. 
     saToxni kulturebis Semdeg, romelnic kargi movlis pirobebSi 
mindors toveben sarevelebisagan sufTas da amave dros moiTxoven 
didi raodenobiT sakveb nivTierebebs niadagidan da romelTa 
mosavalsac gvian iReben, sasuqebis efeqturoba da maTze momdevno 
kulturebis moTxovnileba maRldeba, gansakuTrebiT, Tuki aRniSnuli 
winamorbedebis mosavali maRali iyo, xolo sasuqebi maT qveS 
Setanili iyo saSualo raodenobiT. Kkargad ganoyierebuli 
kulturebis Semdeg momdevno kulturebisaTvis sasuqebis dozebi 
SeiZleba Semcirdes. Mmravalwlovani parkosani balaxebis da 
samarcvle parkosnebis Semdeg, romelnic amdidreben niadags azotiT, 
magram aRaribeben fosforiT da kaliumiT. azotian sasuqebze 
moTxovna mcirdeba, xolo fosforian da kaliumian sasuqebze 
Zlierdeba. 
  A amrigad, sasuqebis ganawileba Teslbrunvis mindvrebis mixedviT 
damokidebulia kulturis agroteqnikur da meurneobriv 
mniSvnelobaze, TeslbrunvaSi mis adgilze, winamorbedis xasiaTze da 
calkeuli mindvrebis ganoyierebis xarisxze. 
      marcvlovani da teqnikuri kulturebis produqciis warmoebis 
saqmeSi umniSvnelovanesi roli ekuTvnis qimiis farTo gamoyenebas 
mcenareTa kvebis Taviseburebebis gaTvaliswinebiT, romlisganac 
yvelaze didi xvedriTi wili mineralur makro da mikro sasuqebze 
modis. daprogramebuli mosavlis misaRebad mxedvelobaSi miRebuli 
unda iyos TiToeuli kulturis mier substratidan gamotanili 
mineraluri nivTierebis raodenoba, romlebic qvemoT cxrilSia 
mocemuli. 
    evrokavSiris agraruli organizaciebis da gaerTianebuli erebis 
organizaciis soflis meurneobis komisiis (fao) monacemebiT, 
mineraluri sasuqebis gamoyenebisa da mosavlianobis zrda TiTqmis 
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pirdapir damokidebulebaSia da gamoixateba korelaciis 
koeficientiT 75-dan 89%-mde. amas emateba maTi gamoyenebis 
xelSewyoba, romelSic mTavari faqtori niadagis zRvrul 
tentevadobas (ztt) ekuTvnis da romelic niadagebis struqturidan 
gamomdinare 60-70%-is farglebSi unda meryeobdes. 
 
                                                             cxrili 1.1    
      mindvris da teqnikuri kulturebis mier ZiriTadi sakvebi  
     elementebis gamotana niadagidan 1 tona produqciaze,  kg/ha          
 
mindvris kultura produqcia azoti 

 (N) 
fosfori 

(P2O5) 
kalimumi 

(K2O) 
 

         1     2 3 4 5 
saSemodgomo 
xorbali 

marcvali 38 14 14 

sagazafxulo 
xorbali 

marcvali 48 12 18 

saSemodgomo fetvi marcvali 31 14 27 
Svria marcvali 33 14 29 
saSemodgomo qeri marcvali 29 11 21 
simindi marcvali 34 12 37 
wiwibura marcvali 30 15 40 
barda silosi 66 17 20 
mzesumzira marcvali 51 30 17 
mdogvi marcvali 57 3 23 
saadreo kartofili tuberebi 5 2 7 
kartofili tuberebi 7 2 15 
soia marcvali 62 37 51 
ionja mwvane 

masa 
26 7 15 

simindi sasilosed mwvane 
masa 

4 2 5 

erTwlovani balaxebi mwvane 
masa 

2 2 5 

mravalwlovani 
balaxebi 

Tesli 20 9 18 

 
 
   M dadgenilia, rom mineraluri sasuqebis SeZenaze da gamoyenebaze 
(Setanaze) daxarjuli 1 lari iZleva 2,5-5 lar da met sasoflo-
sameurneo produqcias kulturisa da niadagisagan damokidebulebiT, 
anu rentabeloba 250-500%-is farglebSia. 
     mineraluri sasuqebis gamoyenebis organizacia metad seriozuli 
sakiTxia. maTi transportireba, fermerul meurneobaSi mitana, Senaxva, 
Sesatanad momzadeba, dozebisa da Sefardebis swori angariSi mraval 
teqnikasa da codnas moiTxovs. am mizniT mraval qveyanaSi Seqmnilia 
specialuri sawarmoo-samecniero gaerTianebebi, Sendeba sasuqebis 
Sesanaxi msxvili meqanizebuli sawyobebi, raionebSi unda Seiqmnas 
eqstenciuri momsaxurebis samsaxurebi, romlebic praqtikulad 
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uxelmZRvaneleben qimizaciis produqtebis swor da maRalefeqtian 
gamoyenebas saqarTvelos soflis meurneobaSi.  
     Tanamedrove msoflios mineraluri sasuqebis warmoebis 
damaxasiaTebel niSans warmoadgens koncentrirebuli da kompleqsuri 
sasuqebis warmoebis uwyveti zrda. Aamas ki didi mniSvneloba aqvs 
aramarto ekonomikuri TvalsazrisiT (Sor manZilze transportireba, 
SefuTva, Senaxva da niadagSi Setana) aramed aseTi sasuqebi naklebad 
Seicaven usargeblo toqsikur nivTierebebs, rac xSirad iwvevs 
garemos dabinZurebas.  
    sasuqebis roli mosavlianobis gadidebaSi Zalze didia. Tu 
miRebul mosavals 100%-ad miviRebT, mineralur sasuqze modis 
mosavlis matebis daaxleobiT naxevarze meti. amerikeli mecnierebis 
azriT mosavlis gadidebaSi sxavadsxva faqtorebs Semdegi roli 
ekuTvnis (procentebSi): sasuqebs-41, herbicidebs-13-20, xelsayrel 
aminds-15, hibridul Tesls-8, irigacias-15, danarCens-8%. germaneli 
specialsitebi mosavlis naxevarze mets miakuTvneben sasuqebis 
gamoyenebas xolo frangebi-50-70%.  
     sasuqebis gamoyenebis maRali efeqtianobis mkafio magaliTs 
warmoadgens Cais kultura. Mmineraluri sasuqebis gamoyenebiT Cais 
mosavlianoba 10-12-jer da metad izrdeba da 8 tonas aWarbebs maSin, 
rodesac usasuqo Cais plantaciis mosavali 500-1000 kg Seadgens 
heqtarze. Cais plantaciebSi sasuqebis gamoyenebaze modis mosavlis 
daaxloebiT 80-85%-ze meti.  
     soflis meurneobis qimizaciis ganviTarebas, Cvens qveyanaSi 
sasuqebis warmoebisa da gamoyenebis gafarToebas Zalian didi 
yuradReba eqceva. gansazRvrulia mineraluri sasuqis gaumjobesebis 
RonisZiebani, rusTavis mineraluri sasuqebis sawarmo yovelwliurad 
amzadebs 4 mln ha farTobis gamosakveb azotovan sasuqebs. 
maRalkoncentrirebuli sasuqis warmoeba sasuqis gamoSvebis saerTo 
moculobis sul cota 90%-ia. 
     msoflio gamocdileba gviCvenebs rom mineralur sasuqebSi 
azotis, fosforis da kaliumis (N, P2O5 da K2O saxiT) ToToeuli 
kilogrami sworad SeTanawyobili da Setanili iZleva damatebiT 
saSualod 10 kg xorbals, an misi ekvivalentur sxva raodenobis 
sasaqonlo sasoflo-sameurneo produqcias. gamokvlevebiT 
dadgenilia, rom 100 kg amoniumis gvarjilisagan mindvris 
kulturebis mosavlis saSualo mateba Seadgens: marcvlovnebisaTvis 
400-500 kg, kartofilisaTvis 2,0-3,0 t. da Saqris WarxlisaTvis 4,0-5,0 t 
1 heqtarze. Kkidev metia azotis efeqti gamokvebaSi misi gamoyenebisas, 
sadac TiToeuli misi kilogrami iZleva 15 kg marcvlis matebas.  
     mineraluri sasuqebis efeqtianoba damokidebulia moZravi sakvebi 
elementebiT niadagis uzrunvelyofaze, naleqebis raodenobaze, 
agroteqnikis doneze da sxva pirobebze. M 

mineraluri sasuqebi gansakuTrebiT maRal efeqts iZleva Rarib 
kordian-ewer niadagebze.  
     sasuqebis maRalefeqtiani gamoyenebisaTvis didi mniSvneloba aqvs 
mJave niadagebis mokirianebas, bicobiani niadagebis moTabaSirebas, 
morwyvas da organuli sasuqebis gamoyenebas. MmJave niadagebze karg 
Sedegs iZleva fosforitis fqvilis Setana. 
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                                                             cxrili 1.2 
                mosavlis namati mineraluri sasuqebis gamoyenebiT 
    

  Mmosavlis mateba tonebSi 1 t-dan  
  kultura 

Aazoti 
   (N) 

Ffosfori 
  (P2O5) 

Kkaliumi 
  (K2O) 

saSemodgomo xorbali 
kartofili 
xili 
Saqris Warxali 
bamba 

  12_15 
 100_120 
 1,8 _2,5 
 120_140 
  10_12 
  

   7_8 
  50_60 
  1,2_2,0 
  55_60 
   5,6 
   

  3_4 
 40_50 
 0,9_1,5 
 40_50 
   2 
 

 
 

   Tanamedrove miwaTmoqmedebaSi gansakuTrebuli yuradReba eTmoba 
ekologiurad sufTa produqtebis warmoebas, romelic gulisxmobs 
mineraluri sasuqebis gamoyenebas mkacrad optimizebuli normebiT.  
 
 
  

1.4. organuli da biologiuri sasuqebis saxeebi, maTi daxasiaTeba, 
gamoyenebis wesebi, makro da mikroelementebiT ganoyiereba 

 
   O organul sasuqebs ekuTvnis nakeli, torfi, nakelis wunwuxi, 
frinvelis nakeli, sxvadasxva kompostebi. Oorganuli sasuqebi Seicavs 
azots, fosfors, kaliums, kalciums da mcenaris kvebis sxva 
elementebs, agreTve organul nivTierebas, romelic aumjobesebs 
niadagis fizikur Tvisebebs, amaRleben mis STanTqmiT unarianobas da 
buferobas, dadebiTad moqmedeben mikroorganizmebis ganviTarebaze 
niadagSi. 

  Aazotis, fosforis da kaliumis Semcveloba organul sasuqebSi 
mineralur sasuqebTan SedarebiT dabalia, amitom is ar gadaaqvT Sor 
manZilze, iyeneben miRebis adgilze da zogjer uwodeben adgilobriv 
sasuqebs. 
   N nakeli _ mniSvnelovani organuli sasuqia, romelic Seicavs 
mcenarisaTvis aucilebel yvela sakveb nivTierebas. Aamis gamo mas 
srul sasuqsac uwodeben. 
      amJamad, Cveni qveynis fermeruli meurneobebSi iyeneben 12 600 
tonaze met nakels. Nnakelis aseT masaSi Sedis 760 t. N, 150 t, P2O5  da 
360 t. K2O. sakvebi nivTierebebis es maragi ekvivalenturia 4 815 t. 
mineraluri sasuqebis. 
   Nnakelis dagrovebisa da sargeblobis ukeTesi organizaciis 
pirobebSi misi gamoyeneba SeiZleba gaizardos uaxloes wlebSi kidev 
6000. toniT, romelic sakvebi nivTierebebis Semcvelobis mixedviT 
ekvivalenturia daaxloebiT 520 tona mineraluri sasuqebis.  
  M miuxedavad mineraluri sasuqebis ganuwyvetliv mzardi warmoebisa, 
nakeli axlac iTvleba azotis, fosforisa da kaliumis mniSvnelovan 
wyarod rogorc masSi arsebuli sakvebi nivTierebebis raodenobis, ise 
misi siiafis gamo. rogori didic ar uda iyos mineraluri sasuqebis 
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warmoeba da gamoyeneba, nakeli, arasodes ar dakargavs Tavis 
mniSvnelobas, rogorc erT-erTi umTavresi sasuqi soflis 
meurneobaSi.  
   samecniero-kvleviTi dawesebulebebis mravalricxovani cdebi da 
praqtika uCvenebs, rom mindvris da teqnikuri kulturebis 
mosavlianobis amaRleba, gansakuTrebiT saqarTvelos dablob zonaSi, 
mniSvnelovani xarisxiT damokidebulia gamoyenebuli nakelis 
raodenobasa da xarisxze, mis swor Senaxvasa da gamoyenebaze. 
   nakeli ara marto im kulturebis mosavlianobis amaRlebas, 
romlis qveSac is iyo Setanili, aramed, avlens agreTve mniSvnelovan 
Semdeg qmedebasac, moqmedebs 3_4 Semdegi kulturis mosavlianobazec. 
cdebi gviCveneben, rom niadagSi Setanili yoveli tona nakeli 4_5 
welSi iZleva 100 kg marcvlis mosavlis matebas. 
 

    
   N   
               suraTi 1.12.  nakelis Setana xvnis win 
 
     nakeli da sxva organuli sasuqebi mcenarisaTvis warmoadgens 
ara marto mineraluri sakvebi nivTierebebis wyaros, aramed agreTve 
naxSirmJavebisac. mikroorganizmebis gavleniT aRniSnuli sasuqebi 
iSlebian (ixrwnebian) niadagSi da gamoiyofa didi raodenobiT 
naxSirmJavebi, romlebic iwvevs ara marto niadagis haeris, aramed, 
agreTve atmosferos miwiszeda Sris gajerebasac, maSasadame, mkveTrad 
umjobesdeba mcenaris haeriT kveba. rac ufro metia niadagSi 
Setanili nakelis, torfis an kompostebis doza, miT meti 
naxSirmJavebi warmoiqmneba maTi gaxrwnisas da miT ufro xelsayreli 
pirobebi iqmneba mcenaris haerovani kvebisaTvis. vegetatiuri masis, 
maT ricxvSi foTlebis maqsimaluri ganviTarebis periodSi, 
naxSirmJavebis Semcvelobis gadideba niadagsa da haerSi _ arsebiTi 
faqtoria sasoflo-sameurneo (gansakuTrebiT teqnikuri) kulturebis 
maRali mosavlis misaRebad. rogorc samecniero-kvleviTi 
dawesebulebebis monacemebi uCveneben, niadagSi 30_40 tona nakelis 
Setanisas, misi intensiuri gaxrwnis periodSi, heqtarze 
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yoveldRiurad gamoyofili naxSiroJangis raodenoba gaunoyierebel 
nakveTTan SedarebiT izrdeba 100_200 kg-iT. aseTi raodenobis CO2-is 
mniSvneloba Tundac iqidan Cans, rom marcvlovani pureulis kargi 
mosavlis (2,0_2,5 t/ha) misaRebad yoveldRiurad saWiroa daaxloebiT 
100 kg CO2, xolo kartofilis da bostneuli kulturebis 40_50 
tona/ha mosavlis misaRebad _ 200_300 kg. erTi da igive kulturis 
SemWidroebuli naTesis pirobebi aucilebelia niadagiszeda haeris 
SreSi mniSvnelovnad meti raodenobis naxSirorJangi, vidre meCxer 
naTesSi. sxvanairad rom vTqvaT, maRali mosavlis dagegmvisas saWiroa 
organuli da mineraluri sasuqebis SedarebiT maRali dozebi. 
  O organuli sasuqebi, maT Soris nakeli _ energetikuli masala da 
wyaroa niadagis mikroorganizmebis kvebisaTvisac. garda amisa, iseTi 
organuli sasuqebi, rogoricaa nakeli da fekali, TviTon arian 
Zalze mdidari mikrofloriT, da masTan erTad niadagSi xvdeba 
mikroorganizmebis didi raodenoba. amasTan dakavSirebiT, nakeli da 
zogierTi sxva organuli sasuqebi aZliereben niadagSi azotis 
fiqsatori baqteriebis, amonifikatorebis, nitrifikatorebis da 
mikroorganizmebis sxva sasargeblo jgufis cxovelmoqmedebas. 
     organuli sasuqebis maRali dozebis sistematuri Setanisas 
mimdinareobs niadagis Zlieri gakultureba. igi mdidrdeba humusiT, 
umjobesdeba misi biologiuri, fizikuri, qimiuri, fiziko-qimiuri 
Tvisebebi, wylis da haeris reJimi. Nnakelis gavleniT izrdeba 
STanTqmis tevadoba da niadagis fuZeebiT (Ga, Mg, K) maZRrobis 
xarisxi, ramdenadme iklebs misi mJavianoba (Tuki is mJavea), mcirdeba 
masSi aluminis, rkinis, manganumis moZraoba da umjobesdeba buferoba. 
     samecniero-kvleviTi dawesebulebebis monacemebi gviCveneben, rom 
rac ufro dabalia niadagis gakulturebis xarisxi, miT ufro Zlier 
moqmedebs organuli sasuqebis maRali dozebi. mJave, organuli 
nivTierebebiT Rarib kordian-ewer niadagebze saSemodgomo mindvris 
kulturebis, agreTve Warxlis, kartofilis da sxva kulturebis 
maRali mosavali miiReba mxolod organuli da mineraluri sasuqebis 
swori SeTanwyobis da dabalansebiT gamoyenebis pirobebSi. 
     mindvris kulturebis maRali mosavali SeiZleba miRebul iqnes 
rogorc marto mineraluri, ise calke organuli sasuqebis SetaniT. 
magram, maTi swori SeTanwyobis pirobebSi qreba orTave saxis sasuqis 
specifikuri naklovanebebi da amiT iqmneba pirobebi maTi ufro 
racionaluri da efeqturi gamoyenebisaTvis. 
     organuli sasuqebis, maT ricxvSi nakelis sakvebi nivTierebebis 
nawili mcenarisaTvis misawvdomi xdeba mxolod maTi mineralizaciis 
Semdeg. maSasadame, marto organuli sasuqebis SetaniT Znelia 
davakmayofiloT mcenaris moTxovnileba aRniSnul sakveb elementebze, 
maT ricxvSi fosforze vegetaciis pirvel periodSi, Tumca amisaTvis 
saWiroa maTi moZravi SenaerTebis mcire raodenoba. Ggarda amisa, 
organuli sasuqebis mineralizacia niadagSi SeiZleba wavides iseTi 
mimarTulebiT da iseTi intensivobiT, rom mcenaris kveba ar iqnes 
uzrunvelyofili sakveb nivTierebebze maqsimaluri moTxovnilebis 
periodSi. 
   O organulidan gansxvavebiT mravali mineraluri sasuqi iTvleba 
swrafmoqmedad. maTSi Semavali sakvebi nivTierebani SeiZleba 
gamoyenebul iqnes mcenareTa mier niadagSi SetanisTanave. Aamrigad, 
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organuli sasuqebis SeTanwyobiT mineralurTan advilia mcenaris 
cvalebadi moTxovnilebis dakmayofileba mTel savegetacio periodSi. 
  M marto organuli sasuqebis gamoyenebisas sakvebi nivTierebebis 
Sefardeba masSi SeiZleba iyos savsebiT gansxvavebuli, vidre es 
aucilebelia mcenaris normaluri zrdisa da ganviTarebisaTvis. 
mineraluri sasuqebis Setanis an organul sasuqebTan maTi 
SeTanwyobis SemTxvevaSi ki SeiZleba SevqmnaT sakvebi elementebis 
mcenarisaTvis saWiro yovelgvari Sefardeba. 
     marto mineraluri sasuqebis gamoyenebisas arcTu ise iSviaTad 
uaresdeba zogierTi Tvisebebi. Aase, magaliTad, fiziologiurad mJave 
sasuqebis sistematuri gamoyenebis Sedegad kordian-ewer niadagebSi 
diddeba niadagis mJavianoba, moZravi aluminis Semcveloba, Zlierdeba 
fosfatebis qimiuri fiqsacia. 
  M mineraluri da organuli sasuqebis erToblivi Setanis dros 
maRldeba niadagis buferoba, mcirdeba rkinisa da aluminis moZraoba, 
superfosfatis fosfori sustad fiqsirdeba niadagSi. 
  N nakeli Sedgeba cxovelis magari da Txevadi gamonayofisagan da 
safenisagan. Mmisi xarisxi da sasuqobrivi Rirebuleba didadaa 
damokidebuli cxovelis saxeobaze, sakvebis raodenobasa da xarisxze, 
safenis raodenobasa da Sedgenilobaze da Senaxvis wesze. saSualod, 
cxovelis mier gamoyenebuli sakvebidan nakelSi gadadis daaxloebiT 
40% organuli nivTiereba, 80% fosfori, 50% azoti da 95%-mde 
kaliumi. magram cxovelis saxeobisa da asakis, agreTve sakvebis 
saxeobis mixedviT nakelSi gadasuli nivTierebebis raodenoba 
meryeobs farTo farglebSi. amasTan, gansxvavebulia agreTve 
Sefardeba magar da Txevad gamonayofs Soris. 
    cxovelTa magari da Txevadi gamonayofi. maT Sedgenilobasa da 
Sefardebaze gavlenas axdens cxovelis saxe, maT mier gamoyenebuli 
sakvebis Sedgeniloba da xarisxi. rac ufro wyliania sakvebi, miT 
metia Txevadi gamonayofi. rac ufro monelebadia sakvebi, miT ufro 
naklebia mSrali nivTierebis masa magar gamonayofSi da metia 
TxevadSi. rac ufro met koncentrirebul sakvebs aZleven cxovelebs 
da rac ufro mdidaria isini cilebiT, miT meti azoti da fosfori 
Sedis nakelSi. 
     cxovelTa magari da Txevadi gamonayofi gansxvavebulia 
SedgenilobiTa da sasuqobrivi Rirebulebis mixedviT. cxovelTa 
organizmidan gamoyofili fosfori TiTqmis mTlianad xvdeba magar 
gamonayofSi, Txevad gamonayofSi igi Zalian cotaa. sakvebSi arsebuli 
azotis 1/2_2/3 da TiTqmis mTeli kaliumi, cxovelTa organizmidan 
gamoiyofa SardTan erTad. 
     cxovelTa magari gamonayofis azoti da fosfori Sedis 
organuli SenaerTebis SedgenilobaSi da mcenarisaTvis misawvdomi 
xdeba mxolod maTi mineralizaciis Semdeg, maSin roca kaliumi 
imyofeba moZrav formaSi. Txevadi gamonayofis yvela sakvebi 
nivTiereba warmodgenilia advilad moZrav an advilad mineralizebad 
formaSi. 
    cxovelTa magari gamonayofi mdidaria mikroorganizmebiT, Sardi 
ki gamoyofis periodSi ar Seicavs mikroorganizmebs, isini Cndebian 
masSi gvian magari gamonayofisagan. Mmagar gamonayofSi arsebuli 
baqteriebi moqmedeben TiTqmis yvela procesebze, romelic 
dakavSirebulia Senaxvis procesSi nakelis daSlasTan. 
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    magari da Txevadi gamonayofis raodenoba da Sefardeba 
sxvadasxva cxovelis SemTxvevaSi gansxvavebulia (cxrili 1.3).  
                                                                            
                                                               cxrili 1.3 
 
   erTi suli cxovelisagan dRe_Ramis ganmavlobaSi miRebuli magari    
           da Txevadi gamonayofis raodenoba da Sefardeba 
 
 

   Ggamoiyofa dRe-Ramis  
       ganmavlobaSi 

 
      cxovelis saxe 

Mmagari 
gamonayofi  
  (kg-Si) 

Txevadi 
gamonayofi 
  (l-Si) 

Mmagari da 
Txevadi 
gamonayofis 
Sefardeba 
  

Mmsxvilfexa rqosani     
  pirutyvi 
   cxeni 
   cxvari 
   Rori 

   
  20_30 
  15_20 
  1,5_2,5 
  1,2_2,2 

   
   10_15 
   4_6 
  0,6_1,0 
  2,5_4,5 

   
  2,0 
  3,5 
  2,5 
  0,5 

 
   
    cxens, cxvars da msxvilfexa rqosan pirutyvs magari gamonayofi 
meti aqvs, vidre Txevadi, Rors, piriqiT Txevadi gamonayofi 2-jer 
meti aqvs (wonis mixedviT) vidre magari. Ggarda amisa, msxvilfexa 
rqosani pirutyvis da Roris magar da Txevad gamonayofSi mSrali 
nivTierebis procenti yovelTvis dabalia cxvrisa da cxenis 
gamonayofTan SedarebiT. amasTan erTad, msxvilfexa rqosani 
pirutyvis magar da Txevad gamonayofSi azotis, fosforis da 
kaliumis Semcveloba mniSvnelovnad naklebia, vidre sxva cxovelebis 
gamonayofSi (cxrili 1.4). 
    yovelive es ganapirobebs sxvadasxva cxovelis nakelis daSlis 
araerTnair xasiaTs. cxenisa da cxvaris nakeli Senaxvisas ufro 
swrafad iSleba da gamoiyofa didi raodenobiT siTbo, rac 
ganpirobebulia maT magar da Txevad gamonayofSi mSrali nivTierebis, 
azotis, fosforis da sxva elementebis maRali SemcvelobiT. aseT 
nakels uwodeben “cxels”. mas iyeneben saTburebis gasaTbobad da 
kargad gaxrwnili organuli sasuqebis swrafad misaRebad. msxvilfexa 
rqosani pirutyvis (wylis didi raodenobiT da mniSvnelovani sakvebi 
elementebis mcire raodenobiT Semcvelobis gamo) da Roris (wylis 
meti raodenobiT Semcvelobis gamo) nakeli iSleba nela, misi 
temperatura imatebs sustad, aseT nakels “civs” uwodeben. 
    wylis raodenoba nakelSi damokidebulia cxovelis ara marto 
magar da Txevad gamonayofs Soris Sefardebaze, aramed, agreTve 
safenis raodenobasa da xarisxze. 
    s a f e n i  _ nakelis aucilebeli Semadgeneli nawilia. Ppirvel 
or komponentze damatebiT igi adidebs nakelis gamosavlianobas, 
aumjobesebs mis xarisxs da amcirebs masSi azotis da wunwuxis 
danakargs. 
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                                                             cxrili 1.4. 
 
     mSrali nivTierebis, azotis da nacris elementebis Semcveloba 
         (%-Si) sxvadasxva saxis cxovelis gamonayofSi 
 
 
 
       cxovelis saxe 

mSrali 
nivTiere

ba 

 
 N 

 
  P2O5 

 
K2O 

 
  CaO 

 
  MgO 

 
SO4 

M 
 
msxvilfexa rqosani pirutyvi 
    cxeni 
    cxvari 
    Rori 
 
 
 
 
msxvilfexa rqosani pirutyvi 
    cxeni 
    cxvari 
    Rori 

 
 
  16 
  24 
  35 
  18 
 
 
 
 
   6 
  10 
  13 
   3 

 
 
0,29 
0,44 
0,55 
0,60 
 
 
 
 
0,58 
1,55 
1,95 
0,43 

magr 
 
0,17 
0,35 
0,31 
0,41 
 
Txev 
 
 
0,01 
0,01 
0,01 
0,07 

Gga 
 
0,10 
0,35 
0,15 
0,26 
 
ad 
 
 
0,49 
1,50 
2,26 
0,83 

mona 
 
 0,35 
 0,15 
 0,46 
 0,09 
 
gamo 
 
 
 0,01 
 0,45 
 0,16 
 0,01  

Yyof 
 
 0,13 
 0,12 
 0,15 
 0,10 
  
nayo 
 
 
 0,04 
 0,24 
 0,34 
 0,08  

Si 
 
0,04 
0,06 
0,14 
0,04 
 
fi 
 
 
0,13 
0,06 
0,30 
0,08 

  Y 
    safenis saxiT iyeneben sxvadasxva saxis masalebs: namjas, torfs, 
mcenaris Camonacven foTlebs da wiwvebs, naxerxs da sxva. Nnamjis 
safenze momzadebul nakels uwodeben namjis nakels, torfis safenze 
momzadebuls_torfian nakels. aRmosavleTis zogier qveynebSi 
safenisaTvis farTod iyeneben neSompala niadags. Aam SemTxvevaSi 
nakels uwodeben miwian nakels. 
    safens aqvs didi zoohigienuri da agronomiuli mniSvneloba. igi 
qmnis rbil mSral sajdoms cxovelisaTvis da STanTqavs mavne gazebs 
pirutyvis sadgomSi, adidebs nakelis gamosavals. safenTan erTad 
nakelSi xvdeba sakvebi nivTierebebis damatebiTi raodenoba, romelic 
mikrobiologiuri procesebis gavleniT gardaiqmnebian mcenarisaTvis 
ufro misawvdom formaSi ( cxrili 1.5 ). 
     safeni STanTqavs cxovelis Txevad gamonayofs da warmoqmnil 
amiakur azots. safenis gareSe an misi simciris dros aRniSnuli 
nivTierebani mniSvnelovani raodenobiT ikrageba pirutyvis 
sadgomebSi da nakelis Senaxvisas. erT wil namjis safens SeuZlia 
STanTqos siTxis ori-sami woniTi nawili, dablobis torfis erT 
nawils _ xuTi-Svidi nawili da maRlobis torfs _10_15 nawili 
cxovelis Txevadi gamonayofi. 
    safeni aumjobesebs nakelis fizikur, fizikur-qimiur da 
biologiur Tvisebebs: igi xdeba naklebad teniani, ufro fxvieri da 
advilad iSleba Senaxvis dros. safenis gamoyenebis SemTxvevaSi 
advilia nakelis gadazidva, niadagSi Setana da CakeTeba. 
     mis ZiriTad da ufro gavrcelebul saxed iTvleba namja da 
torfi. maTi gamoyenebisas miiReba ukeTesi xarisxis nakeli. Nnamjis an 
torfis ukmarisobis SemTxvevaSi SeiZleba gamoyenebuli iqnes sxva 
masalebi, merqnianebis naxerxis CaTvliT. Mmagram, merqnianebis 
naxerxisagan miiReba naklebi xarisxis nakeli, azotis dabali 
SemcvelobiTY da ujredanas da liginis didi raodenobiT, romlebic 
nela iSlebian. aseTi nakeli aucilebelia Setanil iqnes niadagSi 
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sasoflo_sameurneo kulturebis daTesvamde didi xniT adre, kidev 
ufro ukeTesia, xangrZlivi kompostebis pirobebSi sakmarisad 
gaxrwnis Semdeg. 
    
                                                              cxrili  1.5 
        sakvebi nivTierebebis saSualo Semcveloba (%) safenSi 
 
          
          safenis saxe 

 
    N 

      
P2O5 

 
K2O 

   
CaO 

tenianobis 
pirobebSi,  
 %-obiT 

saSemodgomo xorblis namja 
Wvavis namja 
Svriis namja 
maRlobis torfi 
dablobis torfi 
merqnianebis foToli 
wiwvovnebis naxerxi 
 

0,50 
0,45 
0,65 
0,80 
2,25 
1,10 
0,20 

0,20 
0,26 
0,35 
0,10 
0,30 
0,25 
0,30 

0,90 
1,60 
1,60 
0,07 
0,15 
0,30 
0,74 

0,30 
0,30 
0,40 
0,33 
3,00 
2,00 
1,08 

  14,3 
  14,3 
  14,0 
  25,0 
  30,0 
  14,0 
  25,0 

 
 
   safenisaTvis ukeTesia gamoyenebul iqnes 10_15 sm sigrZeze daWrili 
namja. mTlian namjasTan SedarebiT, daWrili namja mniSvnelovnad 
meti raodenobiT STanTqavs Sards da amiakur azots, aadvilebs 
nakelis gadazidvas, mis Stabelebad dawyobas da niadagSi Catanas. 
   dasavleT saqarTveloSi torfi, gansakuTrebiT maRlobis_ 
saukeTeso masalaa safenisaTvis. igi sxva saxis safenTan SedarebiT 
ufro Zlierad STanTqavs cxovelis Txevad gamonayofs da nakelis 
amiakur azots. Tu ki erT kilogram namjis safens SeuZlia STanTqos 
da Seakavos 2_3 kg siTxe da 0,8_3,7 g amiakuri azoti, aseTive 
raodenobis mSral maRlobis torfs SeuZlia Seakavos STanTqmul 
mdgomareobaSi 10_15 kg siTxe da 8_10 g amiakuri azoti. aRniSnuli 
saxis safenis gamoyenebisas miiReba Zalian maRali xarisxis torfiani 
nakeli, romelzec Zalze didi moTxovnilebaa msoflio bazarze. 
    safenad umjobesia gamoyenebul iqnes torfi, romlis daSlis 
xarisxi 25_30%-ze maRali ar aris da teni 30_55%-is farglebSia. 
    safenis optimaluri doza damokidebulia mis xarisxze, pirutyvis 
saxeze, gamoyenebuli sakvebis raodenobasa da xarisxze. Aase, 
magaliTad, cxovelisaTvis SedarebiT wvniani sakvebis miwodebisas 
(mag. Zirxvenebi), meti iqneba Txevadi gamonayofi da saWiro iqneba meti 
raodenobiT safeni, vidre naklebad wvniani sakvebis gamoyenebisas. 
  D didi raodenobiT safenis gamoyenebisas (5_6 kg namja an 8_10 kg 
torfi erT sul msxvil rqosan pirotyvze dRe-Ramis ganmavlobaSi) 
maRldeba nakelis ganosavali da mkveTrad iklebs wunwuxisa da 
amiakuri azotis danakargi.   
   torfi iTvleba organuli sasuqebis udides rezervad. torfis 
maragis mxriv Cvens qveyanas mniSvnelovani adgili uWiravs samxreT 
kavkasiaSi (regionis maragis 87%-ze meti). torfis sabados saerTo 
farTobi 600 heqtarze metia. torfis didi maragis arseboba 
saSualebas iZleva farTod iqnes gamoyenebuli sasuqad, sxvadasxva 
kompostebis mosamzadeblad da safenad. 
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    torfi aris mcenareuli da cxoveluri organizmebis masa, 
romelsac ganucdia nawilobrivi gadalpoba Warbi wylis pirobebSi 
e.i. anaerobul mdgomareobaSi. aRniSnuli organuli masis didi 
raodenobiT dagroveba ganapirobebs torfiani Waobebis warmoqmnas. 
    imis mixedviT, Tu Waobis romeli mcenareuloba monawileobs 
torfis warmoqmnaSi, arCeven im saxeobis torfnars, xolo yvela 
saxeobis torfnari Seadgens 3 tipis torfian Waobebs: maRlobis, 
dablobis da gardamavali. sxvadasxva saxis Waobis torfi 
gansxvavebulia agroqimiuri TvisebebiT da xarisxiT. 
    torfis xarisxi xasiaTdeba Waobis mcenareulobis botanikuri 
SedgenilobiT, daSlis xarisxiT. mJavianobiT, nacrianobiT da azotis 
da nacris elementebis SemcvelobiT.  
                                                              cxrili  1.6 
           sxvadasxva saxis torfis qimiuri Sedgeniloba 
 

Semcveloba (% absoluturad mSral nivTierebaSi) torfis 
 

tipi 

pH 
maril

is 
xsnar
Si 

organuli 
nivTiere- 

ba 

 
nacari 

 
N 

 
P2O5 

 
K2O 

 
GaO 

maRlobis 
gardamava-

li 
 

dablobis 

2,8_3,6 
 

3,6_4,8 
 

4,8_5,8 

98_95 
 

    95_92 
 

92_85 

2_5 
 

   5_8 
 

8_15 

0,8_1,5 
 

1,2_2,5 
  

2,5_3,5 

0,03_0,1
5 

0,1_0,3 
 

0,2_0,5 

0,1 
 

  0,1 
 

0,15 

0,2_0,
5 

0,5_2 
   

2_5 

 

 Y yvela saxis torfi Raribia kaliumiT. Mmagram Seicavs didi 
raodenobiT azotis, xolo maRalnacrovani dablobis torfi 
mdidaria kalciumiT da fosforiTac. 
  M m a R l o b i s   t o r f i a n i Waobis warmoqmnaSi 
monawileobs xavsi da metwilad ki TeTri xavsi. aRniSnuli saxis 
torfs aqvs dabali nacrianoba, maRali mJavianoba, Raribia sakvebi 
nivTierebebiT, Seicavs ufro met organul nivTierebas, vidre 
dablobis, da aqvs STanTqmis didi unari _ 1 kg mSral torfs 
SeuZlia STanTqos 8_15 l wyali; xasiaTdeba daSlis susti xarisxiT. 
maRlobis torfi mizanSewonilia gamoyenebul iqnes safenad 
(gansakuTrebiT sustad daSlili) da kompostebis mosamzadeblad. 
    Dd a b l o b i s   t o r f i _ ufro daSlilia, Seicavs met 
nacars. Mmdidaria sakvebi nivTierebebiT, aqvs susti mJave an 
neitraluri reaqcia. Organuli nivTiereba masSi naklebia, vidre 
maRlobis torfSi da STanTqmis unaric dabalia. 
  Ddablobis torfi umetesad gamoiyeneba kompostebis mosamzadeblad, 
xolo zogierTi dablobis torfi, mdidari fosforiTa da kiriT, 
SeiZleba gamoyenebul iqnes uSualod sasuqis saxiT. 
  Gg a r d a m a v a l   t o r f s sakvebi nivTierebebis 
Semcvelobis, mJavianobis da nacrianobis mixedviT Sualedi adgili 
uWiravs maRlobis da dablobis torfs Soris. gardamavali Waobis 
torfis qveda Sre axloa dablobis torfTan, xolo maRla (zeda) Sre 
_ maRlobis torfTan. SeiZleba gamoyenebul iqnes kompostebis 
mosamzadeblad, agreTve pirutyvis safenad. 
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                       suraTi 1.13.  gacrili torfi 
 
    maRlobis torfi, rogorc zemoT miuTiTebdiT, umjobesia 
gamoyenebul iqnes safenad torfiani nakelis misaRebad, xolo 
dablobis da gardamavali torfi _ sxvadasxva kompostebis, torf-
neSompaliani qoTnebis mosamzadeblad da mulCirebisaTvis. 
    uSualod sasuqad sufTa saxiT SeiZleba gamoyenebul iqnes 
mxolod ZlierdaSlili, maRalnacriani dablobis torfi, 
gansakuTrebiT, kiriTa da fosforiT mdidari torfi. 
     torfis gamoyeneba safenSi mniSvnelovnad adidebs nakelis 
dagrovebas da amaRlebs mis xarisxs, TviTon torfi ki, rogorc 
sasuqi, am dros iZens ukeTes Tvisebebs, yoveli tona mSrali torfis 
safeni uzrunvelyofs 4_5 tona nakelis damatebiT dagrovebas. 
    torfkompostebi. torf-komposti iseTi organuli sasuqia, 
romelSic torfi raodenobrivad Warbobs dasakomposteblad masze 
mimatebul organul an mineralur nivTierebebs. 
  K kompostis dasamzadeblad SeiZleba gamoyenebul iqnes dablobis, 
gardamavali da agreTve ufro daSlili maRlobis torfi. arCeven 
torfis Semdeg kompostebs: torf-nakelis, torf-wunwuxis, torf-
fekalis, torf-fosforitis fqvilis da sxva. 
    torf-nakelis komposti. aRniSnuli kompostis mosamzadeblad 
gamodgeba yvela tipisa da saxeobis torfi. nakelTan dakompostebisas 
torfi mdidrdeba mikroorganizmebiT, ispoba misi mJavianoba, 
kompostSi Zlierdeba mikrobiologiuri moqmedeba, intensiurad 
mimdinareobs organuli nivTierebebis daSla. maRali STanTqmiTi 
unaris gamo torfi mTlianad boWavs amiaks, romelic warmoiqmneba 
organuli nivTierebebis daSlisas, azotis danakargi nakelisagan 
mniSvnelovnad iklebs. Kkargad momzadebuli torf-nakelis komposti 
Tavisi efeqturobiT ar CamorCeba nakels. 
  K kompostis moqmedeba kidev ufro maRldeba masze 2_3% 
fosforitis fqvilis damatebiT, xolo mJave torfis gamoyenebisas 
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agreTve 1_2% kiris damatebiT. nakelTan dakompostebiT aucilebelia 
gamoyenebul iqnes gamomSrali torfi 60_65% teniT. 
     torf-nakelis kompostebs amzadeben mindorSi, maTi gamoyenebis 
adgilze. Torfis nakelTan erTad dgamen Stabelebis saxiT siganiT 
ara naklebi 3 metrisa da simaRliT 1,5_2 metri. Kkompostis 
dayenebisas 1 wil nakelze iReben 2_3 wil da met torfs. rac ufro 
maRalia torfis daSlis xarisxi, miT met torfs iReben. torfs da 
nakels morigeobiT awyoben 15_20 sm sisqis fenebad, rekomendebulia 
yovel Sres daeyaros fosforitis fqvili 20_30 kg-is angariSiT 1 t 
kompostze. 
    zamTarSi, kompostis fenobrivad dayenebisas ar aris 
uzrunvelyofili misi sakmarisi gaTboba, Stabeli iyineba, torfis 
organuli nivTierebebis daSla ar mimdinareobs da kompostirebis 
mizans ver aRweven. zamTarSi kompostis dayenebisas ukeTesia 
gamoyenebul iqnes nakelis kerobrivi dayenebis wesi. 
     torf-wunwuxis komposti. Ddagrovili nakelis wunwuxi 
mizanSewonilia gamoyenebul iqnes torfTan dasakomposteblad. Aam 
dros mkveTrad mcirdeba azotis danakargi, nakelis wunwuxidan da 
maRldeba torfis sasuqebrivi xarisxi. nakelis wunwuxTan 
dakompostebisaTvis SeiZleba gamoyenebul iqnes yvela saxis torfi, 
garda kirianisa. 1 tona gamoqarul torfze iReben 0,2-dan 1 tonamde 
nakelis wunwuxs (damokidebulia torfis tenze). 
    torf-wunwuxis kompostebs amzadeben zamTarSi da zafxulSi 
Cveulebriv mindorSi, Setanis adgilTan axlos. torfis StabelSi 
gaWrian arxs 50_60 sm siRrmiT da daaxloebiT 1 metramde siganiT, 
romelSic asxamen nakelis wunwuxs. wunwuxis Sewovis Semdeg arxs 
amoavseben torfiT. SeiZleba torfi daewyos 70_50 sm sisqis fenebad 
da yovel fenas daesxas nakelis wunwuxi. 
    torf-wunwuxis komposti SeiZleba Setanil iqnes dayenebidan 1_1,5 
Tvis Semdeg. efeqturobiT igi ar CamorCeba nakels, zogjer sjobnis 
kidec mas. kargad daSlili torfi, romelic datenianebulia nakelis 
wunwuxiT, SeiZleba maSinve iqnes Setanili niadagSi dakompostebis 
gareSe. 
     torf-fekaluri komposti. Ffekali gacilebiT met azots Seicavs, 
vidre nakeli. 1 tona fekali Seicavs 10_11 kg-mde N, 2_3 kg P2O5 da 
2_2,5 kg K2O. azoti masSi arsebobs Sardovanas formiT, romelic 
iSleba amiakis warmoqmniT, es ukanaskneli ki advilad qroldeba. 
sufTa saxiT fekalis Setanisas adgili aqvs azotis did danakargs, 
xolo fekalis araTanabari ganawileba mindirze iwvevs mosavlis did 
siWreles. 
     fekalTan torfis dakompostebiT aRweven rogorc torfis, ise 
fekalis sasuqis saxiT racionalur gamoyenebas. Aam dros fekali 
uvnebeli xdeba, azotis danakargi mkveTrad iklebs, xolo torfSi 
Semavali azoti da sxva sakvebi nivTierebebi gardaiqmnebian 
SesaTvisebel formaSi. fekalTan SeiZleba yvela saxis torfis 
Sereva. rac ufro teniania, miT ufro naklebi raodenobiT unda iqnes 
aRebuli fekali. umjobesia, gamoyenebul iqnes torfi 40_50% teniT. 
Yyovel 1 tona maRlobis da gardamaval torfze saWiroa aRebul 
iqnes 2 tona fekali, xolo 1 tona dablobis torfze _ 1 tona 
fekali. 
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    torf-fekalis komposts ayeneben gasanoyierebel nakveTze: awyoben 
20_25 sm sisqis torfis Sres, daasxamen mas zemodan fekals da 
faraven torfis Semdegi SriT da ase agrZeleben 2 m simaRleze. 
komposts ayovneben ara nakleb 1,5_2 Tvisa da SeaqvT rogorc 
ZiriTadi sasuqi. 
   Ff o s f o r i t i s  f q v i l i T,   k i r i T a  da  n a c r i 
T  d a k o m p o s t e b a s   atareben torfis Stabelad dayenebis 
dros. aRniSnuli nivTierebani Tanabrad emateba torfs 2_4%-is 
raodenobiT. aseTi kompostebis mosamzadeblad SeiZleba gamoyenebul 
iqnes maRlobis, gardamavali da arakarbonatuli dablobis torfi. 
Ffosforitis fqvilTan torfis dakompostebisas fosforitis fqvils 
fosforis mJava gadadis mindvris kulturebisaTvis SesaTvisebel 
formaSi. Aamave dros, fosforitis fqvilis da agreTve kirisa da 
nacris gavleniT neitraldeba torfis mJavianoba, amitom masSi 
intensiurad mimdinareobs mikrobiologiuri procesebi, Zlierdeba 
daSla da grovdeba azotis meti mineraluri SenaerTebi. 
   Kkompostis momwifebis dasaCqareblad da maTi efeqturobis 
asamaRleblad rekomendebulia dakompostebis dros mcire 
raodenobiT daematos (5%-mde) biologiurad aqtiuri organuli 
sasuqebi _ nakeli, nakelis wunwuxi da fekali. 
  M Mmwvane sasuqebi. mwvane sasuqi es aris nedli masa, romelic 
Caixvneba niadagSi organuli nivTierebiT da azotiT mis 
gasamdidreblad. xSirad, aRniSnul wess uwodeben sideracias, xolo, 
sasuqis saxiT gamoyenebul mcenareebs _ sideratebs, sideratebis 
saxiT ZiriTadad gamoiyeneba parkosani mcenareebi, romelTac unari 
SeswevT isargeblon da niadagSi bmul mdgomareobaSi gadaiyvanon 
atmosferuli Tavisufali azoti. 
   Mmwvane sasuqis gamoyenebis formebi mravalmxrivia. isini icvlebian 
klimatis, niadagis, mwvane sasuqad daTesili mcenaris TaviseburebaTa 
mixedviT. Uufro xSirad iyeneben mwvane sasuqis momzadebisa da 
gamoyenebis 4 wess: 1) mwvane sasuqis damoukidebeli naTesi, 2) 
Sualeduri naTesi 3) mwvane sasuqis sacelavi forma da 4) mwvane 
sasuqad aqvitis  (wamonazardi) gamoyeneba. 
  Mm w v a n e    s a s u q i s     d a m o u k i d e b e l i    n a T- 
e s i s  SemTxvevaSi sideratebi mindors ikaveben erTi sezonis an 
naklebi drois ganmavlobaSi, ori sezonis da agreTve zedized 
ramdenime wlis ganmavlobaSic (qviSnari niadagebis nayofierebis 
aRsadgenad mravalwlovan xanWkolas erTi da igive adgilze Tesen 
2_4 wlis ganmavlobaSi). Mmravalwliani sideratebidan damoukidebel 
sideratebad SeiZleba gamoyenebul iqnes lurji xanWkola, lurji da 
yviTeli ionja, wiTeli samyura, lespedeza da kurdRlisfrCxila. 
    Teslis optimalur vadad mravalwliani sideratebisaTvis 
iTvleba seqtember_oqtomberi (gamonaklisia despedeza, romelic 
Teberval_martSi iTeseba). 
   Ggazafxulis sideratebad erTwlovani kulturebidan gamoiyeneba 
yviTeli da lurji xanWkola, brinjisebri lobio, soia da sxva. 
    zamTris sideratebad gamoiyeneba TeTri xanWkola, mindvris barda, 
Citifexa, cercvela da sxva. saSemodgomo sideratebad ki dasavleT 
saqarTvelos tenian subtropikul raionebSi Tesen _ yviTel da 
lurj xanWkolas, cercvelas, bardas zogierT saxeobas. 
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    Tu farTobis aTviseba ZiriTadi kulturebiT adre gazafxulzea 
gaTvaliswinebuli, maSin wina wels saWiroa daiTesos gazafxulis da 
Semodgomis sideratebi, xolo Tu imave wlis SemodgomiT iTviseben, 
maSin gazafxulis sideratebi. 
 
 

               
 
                    suraTi 1.14. sideratebis Caxvna     
 
    xSirad sideratebi mindorze imyofebian drois SedarebiT 
xanmokle periodSi _ erTi kulturis mosavlis aRebis Semdeg 
periodSi meore kulturis daTesvamde. sideratebis aseT naTess 
uwodeben S u a l e d u r s. aRniSnuli formis mwvane sasuqebisaTvis 
sideratebad gamoiyeneba cercvela, culispira, Citifexa, barda, 
TeTri, yviTeli da lurji xanWkola, maTi narevi qerTan, SvriasTan, 
WvavTan. 
    mwvane sasuqis Sualedur formas gansakuTrebuli mniSvneloba 
aqvs mravalwlovani kulturebis mwkrivTaSorisebSi. 
    mMw v a n e  s a s u q i s  s a c e l a v i  f o r m a. am 
SemTxvevaSi sideratebi iTeseba sxva nakveTze da miRebuli mwvane masa 
gasanoyierebeli niadagisaTvis gankuTvnil farTobze SeaqvT. Aam 
formis mwvane sasuqi gamoiyeneba iseT plantaciebSi, sadac 
mwkrivTSorisebi TiTqmis mTlianad dafarulia mcenareebis varjiT da 
sideratebis moyvana SeuZlebelia. am SemTxvevaSi mwvane masis 
misaRebad iyeneben ZiriTadi kulturebisaTvis uvargis nakveTebs. Aam 
mizniT ukeTesia daiTesos mravalwlovani sideratebi. 
    mMw v a n e  s a s u q a d  a q v i t i s  g a m o y e n e b a. 
mwvane sasuqis am formisas, sideratebis pirveli naTibi gamoiyeneba 
pirutyvis sakvebad, sxva nakveTis gasanoyiereblad, agreTve mulCad, 
xolo darCenili fesvTa sistema da axali wamonazardi mwvane sasuqad 
Caixvneba. am mizniT Tesaven samyuras, ZiZos, kurdRlisfrCxilas, 
Citisfexas da sxva. 
    amJamad mTels msoflioSi masStaburi kvlevebi mimdinareobs 
sasuqebis gansakuTrebuli saxeebis Sesaqmnelad, romlebic ara marto 
kulturis, aramed TviT am kulturis konkretuli jiSis sizustiT 



 52

SeirCeva. aseTi sasuqebis winamorbedia yvelasaTvis cnobili 
parkosani kulturebis Teslis inokulaciisaTvis (dasnebovnebisaTvis) 
gankuTvnili rizotorfini.  
   aseTi sasuqebi gansakuTrebuli biologiuri aqtivobiT 
xasiaTdebian da gankuTvnili arian ara marto samarcvle parkosnebis 
jgufisaTvis, aramed mindvris kulturebisTvisac pirdapiri da 
arapirdapiri gamoyenebiT. nano teqnologiebiT Seqmnilia 
mikroorganizmebis iseTi Stamebi, romlebic sul ramdenime gramia 
saWiro erT heqtarze, maTi aqtivoba ki imdenad didia, rom realobis 
yovelgvar masStabebs scildeba. amis magaliTad SeiZleba 
warmovidginoT lurji ionjis mier fiqsirebuli biologiuri azotis 
saheqtaro moculoba 3 wlis ganmavlobaSi, romelic 600-700 kg-is 
farglebSi meryeobs 1 ha-ze. es raodenoba tolfasia heqtarze 
daaxloebiT 500 kg mineraluri azotis moqmedi nivTierebis Setanisa 
anu daaxloebiT 1,5 tona amoniumis gvarjilisa 1 ha-ze 3 wlis 
ganmavlobaSi.   
    
 

1.5.  intensiuri da kombinirebuli mineraluri sasuqebis saxeebi da 
gamoyenebis wesebi, makro da mikroelementebiT ganoyiereba 

 
     sityva sasuqSi igulisxmeba ganoyierebisaTvis gankuTvnili 
yovelgvari nivTiereba, romelic gaaumjobesebs mis fizikur, qimiur 
da biologiur Tvisebebs, uzrunvelyofs mcenares misTvis saWiro 
sakvebi elementebiT, mobilizacias gaukeTebs niadagSi maragis saxiT 
arsebul sakveb nivTierebas. sasuqi ar SeiZleba ewodos im 
nivTierebas, romelic ar Seicavs mcenarisaTvis saWiro erT an 
ramdenime sakveb elements.  
   sasuqebs maTi warmoSobis, miRevis wesisa da adgili mixeviT yofen 
intensiur da kombinirebul samrewvelo da adgilobriv sasuqebad.  
   samrewvelo sasuqebs miekuTvneba TiTqmis yvela mineraluri 
sasuqebi, romlebic miiReba agromadnebis dafqviT Termuli an qimiuri 
gadamuSavebiT, specialur qimiur qarxnebSi, agreTve sinTezuri 
azotis mrewvelobis produqtebi da metalurgiuli da sxva saxis 
mrewvelobis anarCenebi. 
   Aadgilobrivi sasuqebi miiRebian maTi moxmarebis adgilebSi 
TviTmeurneobebSi anda maTTan axlos. maT miekuTvneba nakeli, nakelis 
wunwuxi, frinvelis nakeli, kompostebi, torfi, sapropeli, kiri, 
TabaSiri, mwvane sasuqi. 
    sasuqebi qimiuri Sedgenilobis mixedviT SeiZleba daiyos 1) 
organul, 2) mineralur, 3) organul-mineralur da 4) baqteriul 
sasuqebad.  
    organuli sasuqebia: nakeli, torfi, frinvelis nakeli, sapropeli, 
fekalebi, mwvane sasuqebi, agreTve organuli nivTierebebis Semcveli 
soflis meurneobis sxva anarCenebi.  
    mineraluri sasuqebia: azotiani, fosforiani, kaliumiani, 
kalciumiani, magniumiani, mikroelementebis Semcveli sasuqebi da sxv. 
    organul-mineralur sasuqebs ekuTvnis iseTebi, romlebic Seicaven 
rogorc organul, aseve mineralur nivTierebebs. aseTebia tmasi, 
komsi, gumafosi, organul-mineraluri narevebi da sxva. 
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    baqteriuli sasuqebia: nitragini, azotogeni, fosforbaqterini da 
sxv. 
    mineraluri sasuqebi, imis mixedviT, Tu ra sakveb elementebs 
Seicaven,  iyofian martiv da kompleqsur sasuqebad. 
    martiv  anu calmxriv sasuqebs miekuTvneba iseTi sasuqebi, 
romlebic Seicaven erT sakveb elements. maT miekuTnebian: azotiani, 
fosforiani, kaliumiani da mikrosasuqebi. 
     kompleqsuri, anu rTuli (mravalmxrivi) sasuqebi erTdroulad 
Seicaven or an met ZiriTad sakveb elementebs. 
     sakvebi elementebis Semcveloba sasuqebSi gamoixateba woniT 
procentebSi: azotian sasuqebSi _ N-is angariSze, fosforianSi _ P2O5-

ze, kaliumianSi _ K2O –ze da magniumianSi MgO –ze. pirobiT 
standartul sasuqebad miRebulia amoniumis sulfati, martivi 
superfosfati da kaliumis marili sakvebi elementebis Semdegi 
SemcvelobiT: N_20,5%, P2O5_18,7%, K2O –41,6%. 
  N niadagze da mcenareze moqmedebis xasiaTis mixedviT sasuqebs 
yofen _ pirdapir da arapirdapirmoqmed sasuqebad. 
   Ppirdapirmoqmed sasuqebs miekuTvneba is sasuqebi, romlebic 
Seicaven mcenarisaTvis sakveb elementebs da uSualod moqmedeben maT 
kvebaze. aseTebia: azotiani, fosforiani, kaliumiani da mikrosasuqebi.  
     arapirdapirmoqmed sasuqebs ZiriTadad iyeneben niadagis 
gasaumjobeseblad, niadagis xsnaris reaqciis Sesacvlelad, niadagis 
fizikuri da biologiuri Tvisebebis gasaumjobeseblad da agreTve 
sakvebi elementebis mobilizaciisaTvis. aseT sasuqebs miekuTvneba 
kiri, TabaSiri, baqteriuli sasuqebi da sxva. 
    sasuqebi niadagis are reaqciaze moqmedebis mixedviT iyofa Semdeg 
jgufebad: 1) fiziologiurad mJave; 2) fiziologiurad tute; 3) 
neitralur da 4) biologiurad mJave sasuqebad. 
  fiziologiurad mJave sasuqebs ekuTvnian iseTebi,  romlebidanac 
mcenare ufro energiulad iTviseben kaTionebs, xolo anioni iwvevs 
niadagis nayofieri aris reaqciis gamJavebas. aseTi sasuqebia (NH4)2SO4, 
NH4Gl da sxva. 
     fiziologiurad tute sasuqebidan mcenare ufro intensiurad 
SeiTvisebs anions, darCenili kaTioni ki iwvevs niadagis reaqciis 
ganeitralebas. aseTi sasuqebia:  NaNO3, Ga(NO3)2  da sxv. 
    saqarTvelos pirobebSi mineraluri sasuqebis gamoyeneba 
mniSvnelovani wina pirobaa maRali da xarisxiani mindvris 
kulturebis mosavlis misaRebad. niadagSi sakvebi elementebis, pirvel 
rigSi, azotis, fosforisa da kaliumis Semcvelobis SenarCunebis 
gareSe warmoudgenelia sasoflo-sameurneo warmoebis mdgradi da 
rentabeluri ganviTareba. 

sasuqebis gamoyeneba dakavSirebulia did finansur danaxarjebTan, 
xolo maTi araswori gamoyeneba ara marto dabla swevs mis 
efeqtianobas, aramed iwvevs garemos, pirvel rigSi, wylis da garemos 
dabinZurebas. amitom nebismieri gadawyvetileba, mineraluri sasuqebis 
Setanis Taobaze, miRebuli unda iqnes ekonomikuri monacemebis, 
agronomiuli pirobebisa da niadagis gamokvlevis masalebis analizis 
safuZvelze.  

mineraluri sasuqebi Zlier aqtiur nivTierebebs warmoadgenen. 
maTi gamoyeneba amaRlebs sasoflo-sameurneo kulturebis 
mosavlianobas da aumjobesebs mosavlis xarisxs, unarCunebs 
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niadagebs nayofierebas da xels uwyobs sasoflo-sameurneo warmoebis 
ganviTarebas, magram mineraluri sasuqebis araswori gamoyeneba 
uaryofiT gavlenas axdens mcenareebsa da niadagebze da abinZurebs 
garemos. 

saqarTveloSi gamosayeneblad nebadarTuli agroqimikatebis 
katalogis gamoqveyneba periodulad xdeba. amJamad moqmedebs 2006-2010 
wlebisaTvis damtkicebuli katalogi. qveynis soflis meurneobaSi, 
ZiriTadad, gamoiyeneba azotiani, fosforiani da kaliumiani 
mineraluri sasuqebi, rTuli kompleqsuri sasuqebi da mikrosasuqebi. 
     azotiani sasuqebis ramdenime saxeoba arsebobs: nitratuli, 
amiakuri, amiakur-nitratuli, amidur-azoturi da Txevad-azotiani 
sasuqebi.  

nitratul sasuqebSi azoti warmodgenilia 3-is formiT. nitratul 
sasuqebs Soris yvelaze didi raodenobiT mrewveloba uSvebs 
natriumisa da kalciumis gvarjilas, romlebSic azotis Semcveloba 
daaxloebiT 15-16%-is farglebSia. gvarjila advilad ixsneba wyalSi 
da SeiZleba gamoirecxos niadagidan wvimis Sedegad. amitom misi 
Setana ufro rekomendebulia uSualod Tesvis win an naTesebis 
gamokvebis dros. 

amiakur sasuqs ganekuTvneba amoniumis sulfati (NH4)2SO4, sadac 
azoti warmodgenilia amoniumis kaTionis saxiT (NH4). amoniumis 
sulfatSi azotis Semcveloba 20-21%-mdea. amoniumissulfatidan 
azotis SeTviseba mcenaris mier ufro nela mimdinareobs, amitom 
ufro efeqtiania misi Setana niadagSi xvnisas an Tesvisas. igi wyalSi 
kargad ixsneba, naklebad higroskopulia, aqvs kargi gabnevadobis 
unari. amiakur sasuqs ganekuTvneba agreTve amoniumis qloridi, 
Txevadi amiaki. amiakuri wyali. 

amiakur-nitratuli formis sasuqi azots Seicavs, rogorc 
nitratis, ise amoniumis saxiT. am formis sasuqidan yvelaze metad 
gavrcelebulia amoniumis gvarjila, romelSic azotis Semcveloba 
33,0-34,0%-is farglebSia. 

igi gamoiyeneba yvela sasoflo-sameurneo kulturis gamosakvebad. 
mrewveloba mas uSvebs granulirebuli saxiT, romlis fizikuri 
Tvisebebi gacilebiT ukeTesia, radgan naklebad ibelteba. amiakur-
nitratuli sasuqi Senaxvis pirobebisadmi gacilebiT ufro 
momTxovnia, vidre nitratuli da amiakuri sasuqebi: is SefuTuli 
unda iyos polieTilenis parkebSi da inaxebodes mSral SenobaSi. 

amiduri formis sasuqs miekuTvneba Sardovana, romelSic moqmedi 
azotis Semcveloba 46%-ia. am sasuqSi azoti mcenarisaTvis 
SesaTvisebel formaSi gadadis TandaTanobiT, rac amcirebs azotis 
gamorecxvas da mcenare mas TandaTanobiT iTvisebs. Sardovana 
gamoiyeneba yvela kulturis Tesviswina ganoyierebaSi. SeiZleba misi 
gamoyeneba gamokvebaSic da fesvgareSe ganoyierebaSi. aucilebelia 
sasuqis niadagSi CakeTeba. Sardovana Seicavs nivTiereba biurets, 
romelic toqsikurad moqmedebs mcenareze, gansakuTrebiT misi Setanis 
pirvel dReebSi. niadagSi biureti iSleba Setanidan 10-12 dReSi. 
amitom sasurvelia misi niadagSi Setana Tesvamde erTi TviT adre. 
granulirebuli Sardovana kristalurTan SedarebiT nakleb biurets 
Seicavs, daaxloebiT 1%-mde. amdenad, aseTi Sardovana mcenareze 
uaryofiTad ar moqmedebs. 
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                  suraTi 1.15. amoniumis gvarjila  
                    34,5 % moqmedi nivTierebiT  
 
 soflis meurneobaSi gamoyenebuli yvela fosforiani sasuqi 

fosformJavas kalciumis marilebs warmoadgens. fosforiani sasuqebis 
warmoebis ZiriTadi nedleulebia apatotebi, fosforitebi. 

fosforitebi dafqul sasuqebis klasSia, romelSic moqmedi 
nivTierebis Semcveloba 14-20%-is farglebSia, gamoiyeneba pirdapir 
sasuqadac mxolod mJave niadagebSi, raTa moxdes masSi Znelad xsnad 
formaSi arsebuli fosforis gaxsna da mcenaris mier misi SeTviseba. 

 

               
       suraTi 1.16. fosforovani sasuqi-ormagi superfosfati 
 
martivi superfosfati yvelaze metad gavrcelebuli sasuqia 

saqarTveloSi, igi, ZiriTadad Seicavs wyalxsnad erT Canacvlebul 
kalciumis fosfats. moqmedi nivTierebis Semcveloba 18-20%-is 
farglebSia. is nacrisferi sasuqia gogirdmJavas damaxasiaTebeli 
suniT. gamoiyeneba yvela tipis niadagze, yvela kulturis ZiriTad 
ganoyierebaSi. vinaidan superfosfatis fosfatebi niadagis mier 
advilad STainTqmeba da gadadis Znelad SesaTvisebel formaSi, 
amitom mcenaris mier am sasuqidan fosforis aTviseba dabalia da 25-
30%-s ar aRemateba. warmoeba uSvebs fxvnilisebr da granulirebul 
superfosfats. ukeTesia ukanaskneli, rogorc transportirebis, ise 
niadagSi Setanisa da efeqtianobis TvalsazrisiT. 
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ormagi superfosfati koncentrirebuli fosforiani sasuqia, 
procentuli Semcveloba 42-49%-is farglebSia. gamoiyeneba yvela 
kulturis ZiriTad ganoyierebaSi. maRali koncentrulobis gamo 
rentabeluria misi transportireba da gamoyeneba. misi niadagSi 
Setanis normac SedarebiT mcirea da niadagis datvirTvac Sesabamisad 
naklebia. 
     kaliumiani sasuqebidan yvelaze metad gavrcelebulia 
qlorkaliumi, kaliumis sulfati, kalimagnezia da kaliumis Sereuli 
marilebi. 

qlorkaliumi (KCL) _ Seicavs 58-62% K2O-s. mrewveloba 
qlorkaliums uSvebs wvrilkristaluri, msxvilmarcvliani an 
granulirebuli saxiT. is kargad ixsneba wyalSi. qlorkaliumi 
ZiriTadi kaliumiani sasuqia, gamoiyeneba yvela kulturis ZiriTad 
ganoyierebaSi, gansakuTrebiT im kulturebSi, romelebic dadebiTad 
reagireben qlorze. qloris sasoflo-sameurneo kulturaze 
uaryofiTi gavlena SeiZleba gamoiricxos qlorkaliumis winaswari 
(Semodgomaze) SetaniT. 

kaliumis sulfati _ Seicavs 45-48% K2O-s. mrewveloba uSvebs 
kaliumis sulfats wvrilkristaluri fxvnilis saxiT, romelic ar 
ibelteba. misi Setana rekomendebulia pirvel rigSi qloris mimarT 
mgrZnobiare kulturebSi (mag. kartofili, seli, Tambaqo, wiwibura, 
eTerzeTovani kulturebi da sxva). 

 

           
  
   suraTi 1.17. kaliumis marili 40 %-iani moqmedi nivTierebiT 
 
kalimagnezia (Seniti) _ Seicavs 28-30%  K2O-s, 8-10% Mg2O-s da 

agreTve kaliumisa da natriumi qloridis minarevs mcire raodenobiT. 
iwarmoeba granulirebuli fxvnilis saxiT. misi SedgenilobaSi 
kaliumisa da magniumis arseboba da qloris nakleboba misi mTavari 
Rirsebaa. 

kaliumis Sereuli marili _ Sedgeba kaliumisa da natriumis 
qloridisagan (KCl+NCl), Seicavs 30-40%  K2O-s. igi ruxi ferisaa, 
vardisferi kristalebis CanarTiT. naklebad higroskopulia da 
naklebad ibelteba. gamoiyeneba ZiriTadad ganoyierebaSi. 
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mikrosasuqebi. mikroelementebis niadagSi naklebobis Sesavsebad 
gamoiyeneba mikrosasuqebi. arsebobs boris, spilenZis, TuTiis, 
marganecis, kobaltisa da mikrosasuqebi. mikrosasuqebad gamoiyeneba 
mikroelementebis marilebi, mrewvelobis narCenebi (widebi). 
mikrosasuqebi SeaqvT Tesvisas, TeslTan erTad, mwkrivebSi an 
budnebSi an arafesvuri gamokvebisas. SesaZlebelia agreTve 
mikrosasuqebiT Teslis Tesvamde damuSaveba. 

rTuli sasuqebi. ori an meti sakvebi elementis Semcvel sasuqs 
ewodeba rTuli sasuqi. igi maRalkoncentruli sasuqia, ufro 
moxerxebulia misi transportireba, ar aris saWiro niadagze zedmeti 
zemoqmedeba da sasuqis ramdenimejer Setana. maRali procentuli 
Semcvelobis gamo rTuli sasuqebis gamoyeneba ufro ekonomiuria. 
naklebia niadagis sasuqiT datvirTva da Semcirebulia garemoze 
uaryofiTi gavlena. rTul sasuqebs ganekuTvneba: (N_12%, P–52%), 
monoamonifosfati (N_12%, P–52%), diaamofoska (N_10%, P–26%, K–26%), 
nitroamofoska (N_16%, P–16%, K–16%) da sxva. 

gansakuTrebiT aRsaniSnavia kristaloni. igi axali Taobis 
unikaluri sasuqia. Seicavs azots, fosfors, kaliums da rva 
dasaxelebis meorad da mikroelements (Mg, Ca, Fe, Cu, Mb, Zn, Bo, Mo). igi 
swrafad da mTlianad ixsneba wyalSi, maRalia mcenaris mier sakvebi 
elementebis aTviseba. mosavlianobis zrdasTan erTad umjobesdeba 
produqciis xarisxi. foTlidan gamokvebis mizniT kristalonis 
Setana SesaZlebelia pesticidebTan erTad. 

yovel konkretul SemTxvevaSi saWiroa yvelaze Sesaferisi da 
efeqtiani sasuqis SerCeva, rac saSualebas mogvcems gavzardoT 
sasoflo-sameurneo kulturaTa mosavlianoba, gavaumjobesoT 
produqciis xarisxi da SevamciroT garemoze uaryofiTi zemoqmedeba. 
   niadagis nayofierebis marTva. saqarTvelos soflis meurneobis 
saministros brZanebis mixedviT niadagSi sasuqebis Setanis normis 
dadgena unda eyrdnobodes niadagis gamokvlevis masalebs, foTlis 
diagnostikas, mecnierulad dasabuTebul reomendaciebsa da 
reglamentebs. 

niadagis nayofierebis efeqtiani marTva iTvaliswinebs: 

• sasoflo-sameurneo kulturebisaTvis Sesaferisi niadagebis 

SerCevas; 

• kulturaTa morigeobis sqemis SemuSavebasa da danergvas; 

• niadagis gamokvlevas, misi nayofierebis donis dadgenasa da 

agroqimikatebis gamoyenebis rekomendaciis SemuSavebas, romlis 

Sesabamisad unda moxdes niadagSi sasuqebis Setana; 

• agroqimikatebis SerCevasa da Setanis normis gansazRvras 

niadagis analizis safuZvelze; 

• niadagdacviTi, biomravalferovnebisa da ekologiuri 

wonasworobis SenarCunebis RonisZiebis gansazRvras. 

 
     sasuqis niadagSi Setanis normis gansazRvra. niadagis 
agroqimiuri gamokvleva tardeba Sesabamisi laboratoriebis mier 5-6 
weliwadSi erTxel. analizis safuZvelze da mindvris kulturis 
Taviseburebebis gaTvaliswinebiT ganisazRvreba sakvebi elementebis 
maragi niadagSi da mis Sesavsebad saWiro sasuqis raodenoba. 
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aseTi gamokvlevis Semdeg miwaTmoqmedi fermeri gansazRvravs 
sasuqis saxes, formas, raodenobas da erTi heqtaris normas. erT 
heqtarze Sesatani sasuqis normis gaangariSeba SeiZleba mcenareTa 
Taviseburebebis, maT mier sakveb elementebze moTxovnilebisa da 
mosavliT gamotanili elementebis raodenobis gaTvaliswinebiT. 
sasuqis normis gamoTvlis es meTodi ar aris zusti da moiTxovs 
niadagis Tavidan gamokvlevas da mis qimiur Sedgenilobaze 
periodulad dakvirvebas, raTa Tavidan aviciloT niadagis 
degradacia, uSedego danaxarjebi. es upirvelesad exeba dabali da 
saSualo nayofierebis mqone niadagebs, romelTac esaWiroebaT 
sasuqebis gadidebuli normiT Setana. am problemebis gadawyvetaSi 
amJamad farTod gamoiyeneba GPS–is sistemebi, romlebic sasuqebis 
Sesatan danadgarze ayenia da sasuqebis Setana mindvris 
kulturebisaTvis niadagis nayofierebidan gamomdinare, maqsimaluri 
sizustiT warmoebs. 

agroqimiuri gamokvlevis Sedegad adgenen sakvebi elementebis 
marags niadagSi da mis Sesavsebad saWiro sasuqis raodenobas. 
sxvadasxva mineraluri sasuqi sakvebi elementis (moqmedi nivTierebis) 
sxvadasxva SemcvelobiT xasiaTdeba. mineraluri sasuqis 1 ha-ze 
Sesatani norma (fizikuri wona) ganisazRvreba sakvebi elementis 
rekomendebuli raodenobisa da misi sasuqSi Semcvelobis safuZvelze. 
magaliTad, Tu azotis Semcveloba amoniumis gvarjilaSi aris 34,5%, 
xolo analizis Sedegebze dayrdnobiT azotis Setanis rekomendebuli 
raodenoba 1 heqtarze 90 kg-ia, maSin amoniumis gvarjilis 1 ha-ze 
Sesatani normis dasadgenad 90 kg unda gavyoT 34,5-ze da gavamravloT 
100-ze, rac odnav aRemateba 260 kg-s. 

mineraluri sasuqebis organul sasuqebTan erTad gamoyenebisas 
unda moxdes maTi raodenobis koreqcia, imis gaTvaliswinebiT, Tu ra 
SemcvelobiTaa warmodgenili sakvebi elementebi organul sasuqSi. 

aucilebelia azotis, fosforisa da kaliumis dabalansebuli 
Setana, raTa dacul iqnes miwaTmoqmedebaSi cnobili `minimumis, 
optimumis da maqsimumis kanoni~ _ winaaRmdeg SemTxvevaSi, niadagSi 
irRveva sakvebi elementebis balansi, ecema nayofiereba da 
mosavlianoba. 

sasuqis gavlena mosavlis xarisxze. sasuqis gamoyenebas didi 
mniSvneloba aqvs mindvris kulturebis mosavlianobis asamaRleblad. 
is dadebiT gavlenas axdens mosavlis xarisxis iseT maxasiaTeblebze, 
rogoricaa cilebis, Saqrebis, saxamablisa da cximebis Semcveloba. 
sasuqebi did gavlenas axdens produqciis gemoze, misi gadamuSavebisa 
da SenaxvisaTvis mniSvnelobis mqone Tvisebebze. cnobilia, rom 
sasuqis Warbi raodenobiT gamoyenebam SeiZleba uaryofiTi gavlena 
iqonios mosavalze da xeli Seuwyos masSi arasasurveli nivTierebis 
dagrovebas. nitratis maRali Semcveloba marcvalSi Sedegia azotis 
sasuqis Warbad Setanisa. nitratis maRali Semcveloba produqciaSi 
uaryofiTad moqmedebs adamianis janmrTelobaze. azotiani sasuqebiT 
mcenareebis gamokveba unda damTavrdes mosavlis aRebamde erTi TviT 
adre. mokle savegetacio periodis mqone mcenareebisaTvis 
(sagazafxulo marcvlovnebi) azotiani sasuqebi unda Sevides erT 
vadaSi _ Tesvis win. dauSvebelia azotiani sasuqis wyalSi gaxsna da 
mcenareTa morwyva mosavlis aRebamde 1_1,5 Tvis vadaSi. 
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     1.6. niadagis ganoyierebis sistemebi marcvlovani da teqnikuri     
      kulturebisaTvis (ganoyiereba ZiriTadi xvnis win, Tesviswina     
          ganoyiereba, gamokveba vegetaciis sxvadasxva fazebSi)  
 
      sasuqebiT gamoyenebis sistema. sasuqebis ufro efeqtur 
gamoyenebas aRweven im SemTxvevaSi, Tu isini gamoiyeneba gansazRvrul 
sistemaSi konkretul niadagobriv da klimaturi pirobebis, sasuqebis 
Tvisebebis, calkeuli kulturebis kvebis Taviseburebebis da 
TeslbrunvaSi maTi morigeobis gaTvaliswinebiT. 
     sasuqebis sistemis qveS igulisxmeba agroteqnikur da 
saorganizacio-sameurneo RonisZiebaTa kompleqsi sasuqebis 
racionaluri, gegmiani gamoyenebisaTvis, romlis mizania 
sasoflo_sameurneo kulturaTa mosavlianobis da niadagis 
nayofierebis amaRleba. sasuqebis sistemis SemuSavebisasa 
aucilebelia: 
    gaTvaliswinebul iqnes RonisZieba nakelis maqsimalurad 
dagrovebis, torfis sxvadasxva kompostebis da sxva adgilobrivi 
sasuqebis damzadebis Sesaxeb, maTi sworad Senaxvisa da gamoyenebis 
Sesaxeb. 
    ganisazRvros mineraluri sasuqebis (mikrosasuqebis) SeZenis 
saWiroeba, romelic gamomdinareobs meurneobebis ganlagebis 
ekonomikuri raionisaTvis dagegmili raionebidan da 
sasoflo_sameurneo kulturebis mosavlianobis dagegmili donis 
misaRebad saWiro sasuqebze moTxovnilebidan meurneobis ekonomikuri 
SesaZleblobebis gaTvaliswinebiT. 
    SemuSavebul iqnes mokirianebis (an moTabaSirebis) Catarebis gegma, 
gansazRvrul iqnes fermeruli meurneobis moTxovnileba kirze 
(TabaSirze) wlebis mixedviT da RonisZieba maT dasamzadeblad an 
Semosatanad. 
  U  uzrunvelyofil iqnes sasuqebis mTliani da Tavisdrouli 
Semozidva, maTi sworad Senaxva, sasuqebis momzadebisa da maTi 
niadagSi Setanis samuSaoebis meqanizacia. 
     yvela es RonisZiebani mWodrod unda iyos Sexamebuli meurneobis 
saerTo organizaciul-sameurneo gegmasTan. SemdegSi, aucilebelia 
damuSavdes meurneobis TeslbrunvaSi sasuqebis gamoyenebis 
racionaluri sistema. 
     TeslbrunvaSi sasuqebis gamoyenebis sistemis qveS igulisxmeba 
Teslbrunvis calkeul kulturebs Soris organuli da mineraluri 
sasuqebis ganawilebis gegma. Mmisi Sedgenisas aucilebelia 
ganisazRvros sasuqebis calkeul saxeebs Soris optimaluri 
Sefardeba, SerCeul iqnes sasuqebis ufro fefqturi formebi. 
gaTvaliswinebul iqnes dozebi, Setanis dro da CakeTebis wesi 
mcenaris biologiuri Taviseburebebis da TeslbrunvaSi maTi 
morigeobis gaTvaliswinebiT. sasuqis Tvisebebi, 
niadagobriv_klimaturi pirobebi da sxva faqtorebi. 
   sasuqebis sistemiT unda gadawydes amocana Teslbrunvis 
maqsimalurad SesaZlo produqtiulobisa, yvela kulturebis marali 
da myari mosavlis miRebisa, niadagis nayofierebis racionaluri 
gamoyenebisa da misi amaRlebis, sasuqebis agronomiulad da 
ekonomikurad xelsayreli gamoyenebiT. 
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     ganoyierebis sistemis agebis ZiriTadi principebi. TeslbrunvaSi 
sasuqebis gamoyenebis swori sistemis agebisaTvis aucilebelia 
aRiricxos bunebrivi, agroteqnikuri, saorganizacio-ekonomikuri da 
sxva pirobebis yvela mravalferovneba. romelTagan aris 
damokidebuli sasuqebis efeqtianoba.          
K   klimaturi da niadagobrivi pirobebi. sasuqebis efeqturobaze did 
gavlenas axdens dozebi, maTi Setanis vadebi da wesebi. gansakuTrebiT 
mniSvneloba aqvs naleqebis raodenobas da temperaturul pirobebs 
savegetacio periodis ganmavlobaSi. teniT uzrunvelyofil raionebSi, 
agreTve, morwyvis pirobebSi sasuqebis efeqturoba mniSvnelovnad 
maRalia da isini gamoiyeneba didi dozebiT. 
    tenis ukmarisobis pirobebSi sasuqisagan gamowveuli mosavlis 
mateba iklebs. amasTan erTad, sasuqis Setanisas mcenare ekonomiurad 
da produqtiulad xarjavs wyals, amitom arasakmarisi tenis 
raionebSic sasuqebis gamoyenebisas mosavlianoba mniSvnelovnad 
maRalia, vidre maTi gamoyenebis gareSe. sasuqebis efeqturobis 
amaRlebisaTvis tenis arasakmarisi raodenobis raionebSi saWiroa 
yvela RonisZiebebis miReba tenis maqsimaluri dagrovebisa da 
SenarCunebisaTvis niadagSi. (Tovlis Sekaveba, niadagis damuSaveba da 
mcenareTa movlis Sesabamisi xerxebi da a.S.). gansakuTrebiT 
mniSvnelovania sasuqi Setanil iqnes Semodgomidan Rrmad mzralad 
xvnis win, raTa is moxvdes ufro tenian, niadagis naklebad gamomSral 
fenaSi. sasuqis zedapiruli CakeTeba mSral raionebSi (an teniT 
uzrunvelyofil raionebSi gvalvian wlebSi), ise rogorc gamokvebis 
saxiT Setanili sasuqi, iZleva umniSvnelo efeqts. naleqebis didi 
raodenobis raionebSi Semodgoma-zamTaris periodSi adviladxsnadi 
azotiani, agreTve msubuq niadagebze kaliumiani sasuqebis sakvebi 
nivTierebebis Carecxvis Tavidan asacileblad, maTi Setana umjobesia 
gazafxulze, Tesvis win. 
      sasuqebis saxeebisa da formebis arCevisas da maTi dozebis da 
Setanis wesebis dadgenisas aucilebelia mxedvelobaSi iqnes 
miRebuli niadagis Tvisebebi. 
  O organuli nivTierebebiT da sakvebi elementebiT Rarib mJave 
wiTelmiwa da ewer niadagebze aucilebelia mokirianeba da organuli 
da mineraluri sasuqebis maRali dozebiT Setana. pirvel minimumSi 
aRniSnul niadagebze Cveulebriv imyofeba azoti, Tavisi efeqturobiT 
meore adgilzea, Tixa niadagebze fosfori, qviSian da qviSnar 
niadagebze azotTan erTad didi mniSvneloba aqvs kaliums, xolo 
torfian da Waobian niadagebze kaliumi imyofeba pirvel minimumSi. 
mJave niadagebze warmatebiT SeiZleba fosforiani sasuqebis 
Zneladxsnadi formebis gamoyeneba.  
    kaliumiani sasuqebidan qviSnar da qviSian ewer niadagebze, 
agreTve wiTelmiwebze gansakuTrebiT efeqturia kalium-magneziuri 
marilebi, azotianidan mizanSewonilia amiakuri sasuqebis (neitralur 
formaSi) gamoyeneba, romelTa azoti naklebad ganicdis niadagidan 
gamorecxvas. nitratuli azotis Semcveli sasuqebis gamoyenebisas 
aucilebelia maTi gazafxulze Setana. 
    Savmiwa da muq-wabla niadagebze ara iSviaTad pirvel minimumSi 
imyofeba fosfori, amitom aq Zlier moqmedebas amJRavnebs fosforiani 
sasuqebi, xolo Ria-wabla da rux niadagebze Zalian didi 
mniSvneloba aqvs azotian da fosforian sasuqebs da 
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naklebi_kaliumian sasuqebs. aRniSnul niadagebs aqvT neitraluri an 
tute reaqcia, amitom Zneladxsnadi fosforiani sasuqebis gamoyeneba 
aramizanSewonilia.  
    niadagis meqanikur Sedgenilobas arsebiTi mniSvneloba aqvs 
sasuqebis sakvebi nivTierebebis gadaadgilebas, maTi STanTqmis da 
niadagSi damagrebisaTvis. msubuqi meqanikuri Sedgenilobis niadagebi 
gamoirCeva ara marto naklebi potencialuri nayofierebiT, aramed, 
agreTve, STanTqmis da buferobis naklebi unariT. es mxedvelobaSi 
unda iqnes miRebuli sasuqebis dozebisa da formebis, Setanis 
vadebisa da wesebis gansazRvrisas. 
     sasuqebis swored gamoyenebisaTvis didi mniSvneloba aqvs 
niadagobriv-agroqimiur gamokvlvas da niadagis analizs, raTa 
ganisazRvros misi mJavianoba da azotis, fosforis da kaliumis 
moZravi SenaerTebis Semcveloba. 
     niadagis agroqimiuri Tvisebebis codna saSualebas iZleva 
gamoyenebul iqnes sasuqebi da Catardes mokirianeba 
diferencirebulad, da amrigad, mniSvnelovnad amaRldes maTi 
ekonomikuri efeqtianoba. Zalian didi mniSvneloba aqvs aRiricxos 
niadagis gakulturebis xarisxi da sasuqebis adrindeli Setana. 
sakmaod gakulturebul da adre kargad ganoyierebul niadagebze 
organuli da mineraluri sasuqebis dozebi SeiZleba Semcirebul 
iqnes. Mmagram, sasuqebis efeqtianoba aseT niadagebze ar iklebs, 
piriqiT, imatebs. 
     sasuqebis moqmedeba Zlier aris damokidebuli agreTve 
agroteqnikis doneze. sasuqebis gamoyenebis sistema muSavdeba da 
xorcieldeba Teslbrunvis SemedgenlobaSi Semavali mindvris da 
teqnikuri kulturebis moyvanis agroteqnikur RonisZiebaTa mTel 
kompleqsTan mWidro urTierTkavSirSi. maRali agroteqnika, dawyebuli 
niadagis damuSavebiT, kondiciuri dasaTesi masalis momzadebiT, Tesva 
da mcenaris movla da a.S. iTvleba aucilebel pirobad mcenaris mier 
niadagidan da Setanili sasuqidan sakvebi elementebis ufro efeqturi 
gamoyenebisaTvis. dadgenili agroteqnikuri moTxovnebis darRvevisas 
(niadagis uxarisxo an araTavisdrouli damuSaveba da a.S.) sasuqebs ar 
SeuZliaT mTlianad gamoavlinon TavianTi moqmedeba mosavalsa da 
xarisxze. miwaTmoqmedebis maRali kulturis pirobebSi sasuqebis 
efeqturoba izrdeba. 
  A agroteqnikis Taviseburebani da calkeul kulturaTa Tesvis 
wesebi gavlenas axdenen sasuqebis Setanis vadebsa da wesebze. Aase, 
magaliTad, saToxni kulturebis qveS, sasuqebis Tesvamde da Tesvis 
dros mwkrivebSi Setanis garda, maTi zogierTi nawili SeiZleba 
Setanil iqnes gamokvebaSi rigTaSorisebis damuSavebisas niadagSi 
CakeTebiT. mTliani kulturis qveS sasuqebi Setanili unda iqnes 
umetesad Tesvis win da Tesvis dros mwkrivebSi. 
     TeslbrunvaSi nakelisa da mineraluri sasuqebis SeTanwyoba. 
Teslbrunvis mindvrebze sasuqebis ganawilebisas mTavaria organuli 
da mineraluri sasuqebis gamoyenebis swori SeTanwyoba. nakelisa da 
mineraluri sasuqebis erToblivi Setana saSualebas iZleva 
momaragdes mcenare SesaTvisebeli sakvebiT ganviTarebis pirvel 
stadiebSi da mieces amave dros nakelis saxiT maragi sakvebi 
nivTierebebisa, romelnic mudmivad modian moqmedebaSi, e.i. 
uzrunvelyofs mcenaris kvebis ukeTes pirobebs mTeli savegetacio 
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periodis ganmavlobaSi garda amisa, mineralurTan erTad organuli 
sasuqebis Setanisas sustdeba fiziologiuri mJavianobis da sakvebi 
nivTierebebis gazrdili koncentraciis uaryofiTi gavlena, romelic 
gansakuTrebiT SesamCnevia mineraluri sasuqebis dozebis Setanisas. 
cdebi uCveneben, rom nakelisa da mineraluri sasuqebis naxevari 
dozebis erToblivi Setanisas, rogorc wesi, miiReba mosavlis ufro 
maRali mateba, vidre sruli doziT calke Setanili TiToeuli 
sasuqis SemTxvevaSi. gansakuTrebiT maRal efeqts iZleva nakelisa da 
mineraluri sasuqebis erToblivi Setana qviSian da qviSnar 
niadagebze, sustad gakulturebul Tixnar kordian-ewer niadagebze da 
gamotutvil Savmiwebze. 
  Oorganuli sasuqebi meurneobaSi Cveulebriv arasakmarisia 
Teslbrunvis yvela mindvrisaTvis. Aamitom, isini mineralur 
sasuqebTan erTad pirvel rigSi Setanili unda iqnes ufro momTxovni 
saToxni kulturebis qveS, rogoricaa: Saqris Warxali, kartofili, 
simindi da sxva, xolo, marcvleulebidan, pirvel rigSi saSemodgomo 
TavTaviaqnebis qveS. 
    Savmiwebze nakels pirvel rigSi unda daematos azotiani sasuqebi, 
kordian-ewer Tixnar niadagebze _ azotiani da fosforiani, silnar 
niadagebze fosforiani sasuqebis mniSvneloba iklebs, magarm diddeba 
azotiani da kaliumiani sasuqebis roli. 
    sasuqebis Tvisebebi, dozebi, Setanis wesebi da vadebi. 
TeslbrunvaSi sasuqebis gamoyenebis sistemis agebisas erT-erTi 
mniSvnelovani da rTuli sakiTxia _ sasuqebis dozebis dadgena 
mindvris sxvadasxva kulturis dagegmili mosavlis misaRebad. 
sasuqebis dozebi damokidebulia calkeuli mcenaris kvebis 
Taviseburebaze (sakveb nivTierebaze saerTo moTxovnilebiT, maTi 
STanTqmis intensivobaze savegetacio periodis ganmavlobaSi. fesvTa 
sistemis ganviTarebis siZliereze da misi STanTqmis unarze), agreTve 
niadagis nayofierebis doneze (sakvebi nivTierebebis SesaTvisebeli 
formebis Semcvelobaze, meqanikur Sedgenilobaze, STanTqmis unarze, 
reaqciaze da a.S.). yvela am faqtorebis zusti aRricxviT SeiZleba 
sworad davadginoT sasuqebis dozebi da maT calkeul saxeebs Soris 
Sefardeba. 
    sasuqebis dozis gansazRvrisas gansakuTrebuli mniSvneloba aqvs 
dagegmil mosavals. rac metia dagegmili mosavali, miT meti sasuqis 
Setanaa saWiro. magram, am dros aucilebelia gaTvaliswinebul iqnes, 
rom mosavlianoba izrdeba sasuqis dozis gadidebis Sesabamisad 
mxolod garkveul donemde, romlis drosac aRweven sasuqis 
erTeulis rac SeiZleba met anazRaurebas miRebuli sasoflo-
sameurneo produqciiT. sasuqis dozis gazrda ekonomiurad 
gaumarTlebelia im momentamde, vidre mosavlianobis namatis 
Rirebuleba aanazRaurebs damatebiTi raodenobiT sasuqis 
gamoyenebasTan dakavSirebul xarjebs. 
    sasoflo-sameurneo kulturebis qveS sasuqebis optimaluri 
dozebisa da sakvebi nivTierebebis Sefardebis dasadgenad ZiriTadia 
sasuqebze mindvris cdebis Sedegebi. 
       Mmravalricxovani geografiuli mindvris cdebis Sedegebis 
ganzogadebis safuZvelze mJRavndeba sasuqebis efetianobis arsebuli 
kanonzomierebani, niadagobriv-klimaturi pirobebisagan, 
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agroteqnikisagan da sxva faqtorebisagan damokidebulebiT, muSavdeba 
rekomendaciebi sasuqebis gamoyenebaze. 
  Mmindvris cdebis gegografiuli qselis muSaobis Sedegebi 
saSualebas iZlevian: 
  D dadgindes sasoflo-sameurneo kulturebis mosavlianobis matebis 
saSualo parametrebi calkeuli saxis sasuqis sxvadasxva dozebisa da 
maTi SeTanwyobiT Setanisagan damokidebulebiT; 
    ganisazRvros ZiriTadi sakvebi elementebis optimaluri dozebi 
da SeTanwyoba sasuqebis maqsimaluri agronomiuli da ekonomikuri 
saxalxo_ da Sidasameurneo efetianobis misaRebad; 
     dadgindes sasuqebze moTxovnileba qveynis bunebriv-ekonomikuri 
raionebis moxedviT, daigegmos maTi warmoeba da ganawileba qveynis 
masStabiT. 
  M mineraluri sasuqebis gadanawileba bunebriv-ekonomikuri 
raionebisa da sasoflo-sameurneo kulturebis mixedviT warmoebs 
agroqimiuri samsaxuris sistemis mindvris cdebis geografiuli 
qselis monacemebis agroekonomikuri Sefasebis safuzvelze. igi 
xorcieldeba niadagobriv-klimaturi pirobebis gaTvaliswinebiT, 
mosayvani kulturis mniSvnelobiT da sasuqebis ekonomikuri 
efeqtianobis gaTvaliswinebiT, sasoflo-sameurneo produqciis 
sxvadasxva saxeze qveynis moTxovnilebisa da sasuqebis mrewvelobis 
ganviTarebis miRweuli donidan gamomdinare. 
     sasuqebis meti norma gamoiyeneba mniSvnelovani teqnikuri 
kulturebis qveS _ Saqris Warxali, kartofili, sarTavi seli, Cai, 
Tambaqo, agreTve bostneuli da baRCeuli kulturebi, maTi moyvana 
ZiriTad raionebSi. isini, amJamad uzrunvelyofili arian  
moTxovnilebis mixedviT. ukanasknel wlebSi mniSvnelovnad gadidda 
mineraluri sasuqebis gamoyeneba marcvleuli kulturebisaTvis. 
     sasuqebis saSualo rekomendebuli zonaluri dozebi 
koreqtirebuli unda iqnen meurneobis konkretul pirobebTan 
SeTanwyobiT, niadagSi moZravi sakvebi nivTierebebis Semcvelobisagan 
damokidebulebiT. 
     Cveni qveynis yvela zonisaTvis miRebulia unificirebuli 
meTodebi miwebis agroqimiuri gamokvlevisas niadagSi moZravi sakvebi 
elementebis gansazRvrisaTvis. 
  A agroqimiuri gamokvlevisas niadagis analizis Sedegebis 
safuZvelze zonaluri laboratoriebs SeuZlia gaaformon da 
gadascen fermerul meurneobebs kartogramebi, romelzedac 
miwaTsargeblobis gegmis mixedviT gamoyofilia farTobebi sxvadasxva 
mJavianobiT da sakvebi elementebis moZravi formebiT uzrunvelyofis 
mixedviT moqmedi gradaciis Sesabamisad. 
    moZravi formebis Semcveloba saSualebas iZleva vimsjeloT 
sakvebi elementiT niadagis uzrunvelyofis xarisxze da sasuqebis 
moTxovnilebaze. azotiT, fosforiTa da kaliumiT uzrunvelyofis 
xarisxis mixedviT niadagis gradaciebi muSavdeba sacdeli da 
samecniero dawesebulebebis mier niadagis agroqimiuri analizebis 
monacemebis mindvris cdis SedegebTan dapirispirebis gziT (mindvris 
cdebSi iswavleba Sesabamisi saxis sasuqis efeturoba). 
  M mravalricxovani mindvris cdebis ganzogadebam saSualeba mogvca 
agreTve dadgeniliyo NPK-s optimaluri dozebi da Sefardeba 
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mniSvnelovani mindvris kulturebis mosavlianobis dagegmili donis 
misaRebad maTi moyvanis ZiriTad raionebSi. 
  Ddagegmili mosavlis misaRebad mineralur sasuqebze moTxovnilebis 
saorientacio dadgenisaTvis SeiZleba gamoyenebul iqnes sxvadasxva 
gaangariSebis meTodebi, romelTa safuZvelia kulturebis mier 
sakvebi elementebis gamotana da sasuqidan da niadagidan sakvebi 
nivTierebebis gamoyenebis koeficientebi. 
   calkeuli kulturebis mixedviT ZiriTadi sakvebi elementebis 
gamotana mniSvnelovnad gansxvavebulia kulturis moyvanis 
pirobebisagan damokidebulebiT. Aamitom, gaangariSebisaTvis 
umjobesia isargeblon gamotanis monacemebiT, romelic miRebulia 
meurneobaSi an analogiur niadagobriv pirobebSi uaxloesi sacdeli 
dawesebulebebis mier. dasaSvebia sacnobaro masalebis gamoyenebac 
mosavlis erTeulis  NPK-s saSualo gamotanaze, magram am dros 
izrdeba gaangariSebis pirobiToba. 
  N nakelidan da mineraluri sasuqebidan azotis, fosforisa da 
kaliumis gamoyenebis koeficientebic agreTve ganicdian arsebiT 
cvalebadobas kulturis, niadagobriv-klimaturi pirobebis, dozebis, 
sasuqebis Setanis vadebis, wesebisa da sxvaTa mixedviT. 
  A  amitom, aucilebelia, eqsperimentuli gziT dadgindes niadagidan 
da mcenaridan sakvebi elementebis gamoyenebis koeficientebi 
calkeuli kulturisaTvis konkretul niadagobriv-klimatur 
pirobebSi. 
  M mosavlianobis dagegmil namatze sasuqebis dozebis 
gaangariSebisas aucilebelia gamoviyenoT usasuqoze mosavlianobis 
donis monacemebi. 
    TeslbrunvaSi miRebuli sasuqebis dozebis da Sefardebis 
siswore SeiZleba Semowmdes sakvebi elementebis Semotanisa da 
gatanis dapirispirebiT, e.i. sakvebi nivTierebebis saerTo balansis 
gansazRvriT. 
    TeslbrunvaSi an mis calkeul rgolSi sakvebi elementebis 
mTliani balansis Sefasebisas saWiroa aRiricxos niadagis 
potencialuri nayofierebis done, mcenareTa Sedgeniloba, mcenareebis 
mier sasuqis saxiT Setanili sakvebi elementebis SeTvisebis xarisxi 
da sxva faqtorebi. 
  B balansis meTodi gamoiyeneba sasuqebze moTxovnilebis 
SefasebisaTvis da fermerul meurneobaSi sakvebi nivTierebebis 
wrebrunvis dasaxasiaTeblad bunebriv-ekonomikuri raionebis,  da 
mTliani qveynis mixedviT. 
   Bbalansuri damuSavebani gamoiyeneba sxvadasxva niadagobriv-
klimatur zonaSi sasuqebis efeqturobaze dayenebuli cdebis 
monacemebTan damatebiT, raTa mecnierulad iqnes dasabuTebuli 
mineraluri sasuqebis ganawileba bunebriv-ekonomikuri raionebis, 
administraciuli zonebisa da meurneobebis, da agreTve kulturebis 
mixedviT. 
  A amrigad, sasuqebis optimaluri dozebis gansazRvra warmoebs 
eqsperimentuli, normatiuli da balansis mixedviT. 
     TeslrunvaSi sasuqebis gamoyenebis sistemis agebisas 
mniSvnelovania gaTvaliswinebul iqnes sasuqebis xsnadoba da 
fiziologiuri reaqcia, sasuqis saxiT Setanili sakvebi elementebis 
moZraoba niadagSi, sxva komponentebis (Na, Cl, Mg) Semcveloba, 



 65

niadagTan urTierTmoqmedebis Tavisebureba, moqmedebis xangrZlivoba 
da sxva Tvisebebi, romelnic mniSvnelovani xarisxiT gansazRvraven 
maTi Setanis dozebs, vadebs da wesebs. sasuqebis saxeebis da 
formebis swor SerCevaze (niadagobriv-klimaturi pirobebis 
Sesabamisad) da mcenaris biologiur Taviseburebaze aris 
damokidebuli meti gavlena ara marto mosavlianobaze, aramed, 
agreTve sasoflo-sameurneo produqciis xarisxzec. 
     sasuqis wliuri doza calkeuli kulturebisaTvis SeiZleba 
Setanil iqnes  sxvadasxva vadaSi da sxavdasxva wesiT. sasuqebis 
Setanis vadebma da wesebma unda uzrunvelyon mcenaris kvebis ukeTesi 
pirobebi mTeli vegetaciis ganmavlobaSi da mosavlis rac SeiZleba 
meti matebis miReba Setanili sasuqebis yovel tonaze. Setanis vadebis 
mixedviT ganasxvaveben Tesviswina anu ZiriTad, Tesvis dros (mwkrivSi, 
budnaSi, ormoSi) da Tesvis Semdeg (gamokveba vegetaciis periodSi) 
ganoyierebas. 
    ZiriTad ganoyierebaSi (Tesvamde) SeaqvT nakeli da sxva organuli 
sasuqebi da rogorc wesi, mocemuli kulturisaTvis gamosayenebeli 
mineraluri sasuqebis mTliani dozis mniSvnelovani nawili. ZiriTadi 
ganoyierebis mizania _uzrunvelyofil iqnes mcenaris kveba mTeli 
savegetacio periodis ganmavlobaSi. Tesvamde sasuqebi SeaqvT 
mofantvis wesiT_sasuqebis Semtani manqanebiT, nakelis momfantveliT 
da sxva. Tesvamde sasuqebis Setanis perspeqtiuli wesi, gansakuTrebiT 
superfosfatis SemTxvevaSi, lentisebri, lokaluri Setana. 
lokaluri Setanisas superfosfatis fosfori naklebad magrdeba 
niadagSi da maRldeba mcenaris mier misi SeTviseba. 
     ZiriTadi fosfor-kaliumiani sasuqebi SeaqvT umetesad 
Semodgomaze da akeTeben Rrma mzralad xvnis dros. am dros, sasuqi 
xvdeba niadagis ufro tenian naklebad gamomSral SreSi, sadac 
viTardeba moqmedi fesvebis ZiriTadi masa. Rrma CakeTebisas sasuqi 
ukeT gamoiyeneba mcenareTa mier. gansakuTrebuli mniSvneloba aqvs 
Tesviswin fosforiani sasuqis Rrmad CakeTebas, radgan fosfori 
niadagSi praqtikulad ar gadaadgildeba qimiuri SeboWvis gamo. 
    SedarebiT tenian raionebSi mZime niadagebze, sadac atareben 
mzralad xvnas, Tu ki ver moxerxda sasuqis Setana Semodgomaze, 
fosfor-kaliumiani sasuqebi SeiZleba Setanil iqnes gazafxulze. 
     azotiani sasuqebi morwyvisas da tenis didi raodenobis 
raionebSi, gansakuTrebiT msubuq qviSian da qviSnar niadagebze, 
aucilebelia Setanil iqnes gazafxulze kultivatoriT CakeTebiT. Aam 
dros SezRudulia sasuqis nitratuli azotis danakargi, agreTve im 
nitratebis, romelnic warmoiqmneba niadagSi amiakuri formis 
azotiani sasuqebis da Sardovanas nitrifikaciis dros. mZime 
niadagebze, Semodgoma-zamTris periodSi naleqebis mcire raodenobis 
raionebSi amiakuri magari da Txevadi sasuqebi, Sardovana SeiZleba 
Setanil iqnes Semodgomaze. Mmsubuq niadagebze  romelnic 
xasiaTdebian STanTqmis mcire tevadobiT, mizanSewonilia kaliumiani 
sasuqebi, CarecxviT kaliumis danakargis asacileblad, Setanil iqnes 
azotian sasuqebTan erTad gazafxulze kultivaciis dros, xolo 
saToxni kulturebis qveS, aRniSnuli sasuqebis nawili SeiZleba 
gadatanil iqnes gamokvebaSi. 
  M  mofantvis wesiT sasuqebis Setanisas guTniT an kultivatoriT 
igi nawildeba did farTobze da ereva didi moculobis niadags, 
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amitom sustad ganviTarebuli axalgazrda mcenaris axlos SeiZleba 
aRmoCndes sakvebi nivTierebebis arasakmarisi raodenoba. 
    zrdis sawyis periodSi mcenaris kvebis ukeT uzrunvelyofisaTvis 
ZiriTad sasuqTan erTad saWiroa Setanil iqnes sasuqebis mcire 
dozebi Tesvis dros mwkrivSi an budnaSi, Tesvis dros sasuqebis 
Setana warmoebs specialuri kombinirebuli saTesiT.  
  Y yvela mindvris kulturisaTvis gansakuTrebuli mniSvneloba aqvs 
granulirebuli superfosfatis Setanas mwkrivSi, radgan zrdis 
sawyis periodSi mcenare gansakuTrebiT mgrZnobiarea fosforis 
naklebobisadmi. marcvleuli kulturebisaTvis granulirebuli 
superfosfati SeiZleba Setanil iqnes TeslTan SereviT. 
    Saqris Warxlis, kartofilis, simindis da zogierTi sxva mindvris 
kulturisaTvis superfosfatTan erTad Tesvis dros SeaqvT agreTve 
azotiani da kaliumiani sasuqebis mcire dozebi. Aam SemTxvevaSi 
sasuqebi SeaqvT kombinirebuli saTesiT. sakvebi nivTierebebis maRali 
koncentraciisadmi mgrZnobiare kulturebis qveS, magaliTad simindi 
umjobesia sasuqebi Setanil iqnes Teslidan 2-3 sm-is dacilebiT, raTa 
Tesli dacilebuli iyos sasuqidan niadagis mcire SriT. 
     Tesvis dros sasuqebis Sesatani doza ar aris maRali. igi 
gaangariSebulia sakvebi elementebiT mcenaris uzrunvelsayofad 
zrdis sawyis periodSi, amave dros didi mniSvneloba aqvs agreTve 
mcenaris Semdgomi ganviTarebisaTvis. vegetaciis dasawyisSi 
xelsayreli pirobebi xels uwyobs axalgazrda mcenareebs  
ganiviTaron Zlieri fesvTa sistema, rac uzrunvelyofs SemdegSi 
sakvebi elementebis ukeT gamoyenebas niadagidan da sasuqidan. Tesvis 
dros ganoyiereba uzrunvelyofs mcenaris swraf ganviTarebas da igi 
advilad itans droebiT gvalvebs, naklebad avaddeba mavneblebiT da 
daavadebebiT, advilad erevian sarevela mcenareebs. 
     sasuqebis maRali dozebis sistematuri gamoyenebisas sakvebi 
elementebis moZravi formebis Semcveloba, maT ricxvSi fosforis, 
TandaTan izrdeba da Tesvis dros ganoyierebis moqmedeba SeiZleba 
Semcirdes. 
 G   gamokveba vegetaciis periodSi iTvleba ZiriTadi da Tesvis dros 
ganoyierebis damatebad, raTa gaZlierdes mcenaris kveba maT mier 
sakvebi nivTierebebis intensiuri gamoyenebis periodSi. maRal efeqts 
iZleva saSemodgomo mindvris kulturebis gamokveba azotiani 
sasuqebiT, romelic gaxda aucilebel wesad sxvadasxva raionSi. 
     boWkovani kulturebis azotiT kvebis gasaumjobeseblad, 
maqsimaluri moTxovnis periodSi SeiZleba gamokveba azotiani 
sasuqebiT. bamba azotis da sxva elementebis ZiriTad raodenobas 
STanTqavs yvavilobis dasawyisidan masiur momwifebamde, amitom 
azotiani sasuqebis doza da nawili kaliumiani sasuqebis SeaqvT 
morwyvis dros, rigTSorisebis damuSavebisas. 
     mizanSewonilia gamokvebaSi gamoyenebul iqnes adviladxsnadi 
azotiani sasuqebi da agreTve azotiT mdidari adgilobrivi 
sasuqebi_nakelis wunwuxi, frinvelis nakeli. sasuqi gamokvebaSi 
SeaqvT an zedapirze mobneviT an rigTaSorisebSi, maTi Semdgomi 
CakeTebiT. 
     mSral raionebSi morwyvis gareSe, an gvalvian wlebSi gamokveba 
xSirad ar iZleva dadebiT Sedegs, zogjer amcirebs kidec mas. 
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     imisdamixedviT, Tu rogori mosavalia dagegmili, rogoria 
sasuqebis saerTo doza da sxva, SeiZleba calkeuli kulturebisaTvis 
gamoyenebul iqnes sasuqebis Setanis wesebis sxvadasxva SeTanwyoba. 
bambis, Saqris Warxlis, simindis, bostneulis da zogierTi sxva 
kulturebis maRali mosavlis misaRebad (sasuqis maRali mTlaini 
dozis SemTxvevaSi) aucilebelia Setanis samive wesis gamoyeneba _ 
ZiriTadis, Tesvis dros da gamokvebis. Aam dros, sasuqi kargad 
nawildeba niadagis sxvadasxva fenaSi da amitom uzrunvelyofilia 
mcenaris kvebis saukeTeso pirobebi mTeli savegetacio periodis 
ganmavlobaSi. 
     umravlesoba mindvris kulturebisaTvis ufro xSirad iyeneben 
ZiriTad ganoyierebas Tesvis dros ganoyierebasTan SeTanwyobiT, 
meurneobaSi Tu ki gansazRvrulia sasuqebis raodenoba, 
mizanSewonilia upiratesoba mieces sasuqebis Setanis ufro 
ekonomiur wess _ Tesvis dros Setanis wess. 
  G ganoyierebis sistemis agebisas aucilebelia mxedvelobaSi iqnes 
miRebuli fermeruli meurneobis saorganizacio-ekonomikuri pirobebi 
da misi uzrunvelyofa sasuqebiT. meurneobis SesaZleblobas 
minareluri sasuqebis SeZenaze, nakelis dagrovebaze, torfis da sxva 
kompostebis damzadebaze, sasuqis Semtani manqanebiT, samuSao ZaliT 
mis uzrunvelyofaze didi mniSvneloba aqvs ganoyierebis swori 
sistemis realuri ganxorcielebisaTvis.  
    sasuqis Setanis vadebi da meTodebi. sasuqis SetanisaTvis swori 
vadebisa da meTodebis SerCevas didi mniSvneloba aqvs maTi 
efeqtianad gamoyenebisa da garemos dacvisaTvis. igi unda daeyrdnos 
saqarTvelos niadagur-klimaturi pirobebisaTvis mravali wlis 
ganmavlobaSi Catarebuli kvlevebisa da savele cdebis Sedegebs. 

sasuqis Setanis meTodi unda SeirCes agronomiuli, ekonomikuri 
da ekologiuri faqtorebis gaTvaliswinebiT. niadagSi Setanili 
yvela saxis sasuqi niadagSi unda CakeTdes, raTa ar moxdes sasuqebis 
dakargva aorTqlebiT da fesvTa sistemisaTvis ufro misawvdomi iyos. 

sasuqis Setanis mTavari vadebia xvnis win, Tesvisas da naTesis 
gamokvebaSi Setana. 

urwyav pirobebSi azotiani, fosforiani da kaliumiani sasuqebi 
Setanili unda iqnes xvnis win. sarwyavSi fosforiani da kaliumiani 
sasuqebi SeaqvT xvnis win, xolo azotiani sasuqis nawili _ Tesvis 
win, meore nawili ki _  gamokvebaSi. 

 niadagis ZiriTadi damuSavebis dros (xvnisas) sasuqis Setanas 
ZiriTad ganoyierebas uwodeben. xvnis win sasuqi SeaqvT niadagis 
zedapirze, romelic xvnis dros Caixvneba saxnavi fenis ZirSi. am 
dros SeaqvT iseTi sasuqebi, romlebic wyalSi advilad ar ixsneba da 
ar irecxeba niadagidan. aseT sasuqebs warmoadgenen fosforiani da 
kaliumiani sasuqebi. xvnamdea rekomendebuli Sardovanas Setanac.  
Caxvnis Semdeg Sardovana warmoqmnis amoniums, romelic niadagSi 
TandaTan gardaiqmneba nitratad. Sardovanas Cauxvnelad Setana iwvevs 
azotis did danakargs amoniumis aorTqlebis gamo. 

 Tesvis win niadagSi SeaqvT wyalSi advilad xsnadi sasuqebi. am 
dros SeiZleba wyalSi superfosfatisa da kaliumis marilis 
gamoyenebac, radgan aRmocenebisas axalgazrda mcenareebis mokle 
fesvebi ver swvdebian Caxnul fosforian sasuqs, romelic 
aucilebelia maTi zrdis stimulirebisaTvis. Tesvisas umjobesia 
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sasuqi Setanili iqnes mwkrivSi, raTa gaizardos misi aTviseba 
mcenaris mier. cnobilia, rom mwkrivSi sasuqebis Setanisas 3-4-jer 
naklebi sasuqia saWiro, vidre nakveTis mTel zedapirze gafantvis 
SemTxvevaSi. 

gamokvebisas sasuqi SeaqvT niadagSi mcenareebis aRmoCenebis 
Semdgom fazebSi, raTa moxdes mcenaris stimulireba ganviTarebis im 
stadiaSi, rodesac maRalia mcenaris moTxovnileba sakveb 
elementebze: bartyoba, daTavTaveba, nayofis formireba da sxva. am 
dros azotiani sasuqebi SeaqvT mSrali an wyalSi gaxsnili saxiT. 

gamokvebisas an mwkrivuli ganoyierebisas SesaZlebelia 
superfosfatis da kalumis marilis gamoyenebac, romelic SeaqvT 
budnebSi. aseve SeiZleba rTuli kompleqsuri sasuqebis Setana 
ZiriTadad ganoyierebaSi, Tesvisa da gamokvebaSi. 

sasuqis efeqtianad gamosayeneblad Zalian mniSvnelovnia nakveTze 
misi Tanabari ganawileba. amitom sasuqi SeaqvT meqanizebulad: 
gamfatveliT an saTesiT. xvnamde da Tesvamde Setanili sasuqi 
ifanteba niadagis zedapirze da CakeTdeba niadagSi xvnis da xnulis 
Tesviswina damuSavebis dros. am bolo dros xelmisawvdomi sdeba 
iseTi saTesebic, romlebiTac SesaZlebelia niadagSi TeslTan erTad 
sasuqis Setana da misi CakeTeba. Setanamde unda davrwmundeT teqnikis 
gamarTulobSi. sasuqis xeliT Setana dasaSvebia mxolod mTiani da 
talRovani reliefis pirobebSi, mcire zomis nakveTebze. 

sasuqis araTanabarma ganawilebam SeiZleba gamoiwvios mcenareebis 
mcenareebis araTanabari ganviTareba, Cawola, sakvebi elementebiT 
miwisqveSa wylebis dabinZureba da sxv. sasuqis Setanis Tanabroba 
damokidebulia gamfantvelis tipze, sasuqis xarisxze (fizikur 
maxasiaTeblebze), mindvris mdgomareobaze, Setanis meTodze, amindsa 
da traqtoristebis kvalifikaciaze. 

sasuqi unda Setanil iqnes ise, rom gamoiricxos danakargi 
aqrolebisa da zedapiruli Camorecxvis gamo. rekomendebulia 
mineraluri sasuqebis Setana maSin, roca mcenareebis mier sakvebi 
elementebis aTviseba maqsimums aRwevs. ar aris mizanSewonili wyalSi 
advilad xsnadi sasuqebis gamoyeneba Tesvamde didi xniT adre, 
gansakuTrebiT mzralad xvnisas. 

SesaZlebelia sasuqebis gamoyenebis periodSi moxdes azotiani, 
kaliumiani da fosforiani sasuqebis adgilze Sereva. sasuqebis erTad 
Setana amcirebs danaxarjebs da icavs niadags zedmeti 
gamtverianebisagan. sasuqebis Serevisas aucilebelia garkveuli 
wesebis dacva: 

• ar SeiZleba amoniumis gvarjilis nacarsa da Camqral kirTan 

Sereva, radgan am dros gamoiyofa amiaki, romelic advilad 

orTqldeba; 

• ar SeiZleba superfosfatisa da kiris areva, radgan fosfori 

uxsnad formaSi gadadis da miuwvdomeli xdeba mcenarisaTvis; 

• pirvelad superfosfati unda Seerios kaliumis marils da 

mxolod amis Semdeg unda daematos azotis sasuqi; 

• niadagebis kompleqsuri ganoyierebisaTvis saukeTesoa rTuli, 

kompleqsuri sasuqebis gamoyeneba, rac mniSvnelovnad amcirebs 
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danaxarjebs, zrdis mosavlianobas da aumjobesebs produqciis 

xarisxs. 

      sasuqis gamoyenebis sistema TeslbrunvebSi. mcenareebi sasuqebis 
Setanas pasuxoben zrdis gaZlierebiTa da biomasisa da mosavlianobis 
matebiT. es gansakuTrebiT naTlad aris gamoxatuli intensiuri 
miwaTmoqmedebis pirobebSi, roca niadagi kargad aris damuSavebuli, 
gawmendilia sarevelebisagan, aqvs tenis sakmarisi maragi, roca 
iTeseba adgilobriv garemosTan kargad adaptirebuli jiSebi da 
hibridebi da roca yvela agroteqnikuri RonisZieba tardeba maRal 
doneze da optimalur vadebSi. aseT SemTxvevaSi, bevrad ufro 
maRalia sasuqebis gamoyenebis efeqtianoba. 

sasuqebi gavlenas axdens ara mxolod im kulturaze, 
romlebisTvisac es sasuqebi SeaqvT, aramed momdevno kulturazec. es 
gamowveulia imiT, rom xSir SemTxvevaSi kulturuli mcenareebi 
mTlianad ver iyeneben Setanil sasuqebs, vinaidan Setanili sasuqidan 
garkveuli raodenobis sakveb elements niadagi STanTqavs da mas 
intensiurad iyenebs momdevno kultura. 

mniSvnelovani koreqtivebia Sesatani mineraluri sasuqebis 
normebSi da vadebSi. nakelis gamoyenebisas gasaTvaliswinebelia, rom 
erTxel Setanili nakelis dadebiTi gavlena mosavalze 3-4 weliwads 
grZeldeba. es dakavSirebulia masSi arsebuli organuli 
nivTierebebis TandaTanobiT mineralizaciasTan. nakeli dadebiT 
gavlenas axdens niadagis fizikur-qimiur da mikrobiologiur 
Tvisebebze, struqturasa da humusis Semcvelobaze, magram nakelSi 
sakvebi elementebis Semcveloba cvalebadia, xSirad daubalansebelia 
da ar aris gamoricxuli, aman niadagze uaryofiTi gavlenac 
moaxdinos.  SesaZlebelia am balansis daregulireba nakelTan erTad 
mineraluri sasuqebis SetaniT. SavmiwebSi Setanisas nakels umateben 
azotian sasuqebs, subtropikul ewer niadagebSi _ azotian da 
fosforian sasuqebs, xolo msubuq niadagSi Setanisas amcireben 
fosforian da zrdian kaliumiani sasuqis raodenobas. 

mineraluri sasuqebis saWiroeba SeiZleba Semcirdes, Tu 
TeslbrunvebSi CarTulia azotis fiqsatori parkosnebi, iTeseba 
mravalwlovani balaxebi da ixvneba maTi mwvane masa niadagSi 
(sideratebi). niadagis nayofierebaze dadebiTad moqmedebs winamorbedi 
kulturebis mcenareuli narCenebis Caxvnac. 
     praqtikuli rCevebi niadagSi sakvebi elementebis danakargis 
Sesamcireblad. niadagSi sakvebi elementebis danakargi gamowveulia 
maTi gamorecxviT, aqrolebiT da mcenarisaTvis miuwvdomel formaSi 
gadasvliT. niadagis gamorecxviT gamowveuli danakargi didia wyalSi 
xsnadi sasuqebis SemTxvevaSi, rogoricaa nitratuli sasuqebi. 
aorTqlebiT danakargi aRiniSneba amoniumis sasuqebisaTvis, risi 
riskic gansakuTrebiT didia tute niadagebSi. mJave niadagebSi 
fosfori xSirad gadadis iseT naerTebSi, romlebic miuwvdomelia 
mcenareebsaTvis. 
 

sasuqis Setana ar SeiZleba 

•  datboril an wyliT gajerebul niadagSi; 

• TovliT dafarul an gayinul niadagSi; 
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• ferdobze, mcenareebiT daufarav niadagebSi, Tu SeuZlebelia 

sasuqis SetanisTanave misi niadagSi CakeTeba; 

• mudmiv saZovrebze, Tu miwisqveSa wylebis done 40 sm-ze 

naklebia. 

 
    ar aris sasurveli sasuqebis Setana: 

• Tu mosalodnelia Zlieri, xangZlivi wvima _ wvimis wyali 

gamorecxavs maT niadagidan da daabinZurebs miwisqveSa 

wyals; 

• gaxangZlivebuli gvalvis SemTxvevaSi _ gamomSral niadagSi 

skvebi elementebi miuwvdomeli iqneba mcenareebisaTvis; 

• mcenareebis ganviTarebis gvian fazaSi, roca mcenares sasuqi 

klebadi raodenobiT sWirdeba, am dros azotis mineraluri 

naerTebi grovdeba niadagSi da mosavlis aRebis Semdeg 

wvimis mosvlisTanave abinZureben miwisqveSa wylebs. azotis 

mcire dozebis gviani Setana dasaSvebia mxolod im 

mcenareebisaTvis, romelTa nayofs, gadamamuSavebeli 

mrewvelobis moTxovnilebebidan gamomdinare, cilebis maRali 

Semcveloba unda hqondes. 

 
    sakvebi elementebis danakargis Sesamcireblad mizanSewonilia: 

• sasuqebis Setana iseT dros, roca mcenaris moTxovnileba 

sakveb nivTierebebze maqsimaluria (aRmocenebisas, 

bartyobisas, daTavTavebisas, yvavilobisas da sxva); 

• sasuqis niadagSi CakeTeba; 

• safari kulturebis Tesva, romlebic mindvrebs zamTris 

ganmavlobaSi faraven, icaven eroziisagan da amcireben 

sakvebi elementebis gamorecxvas; 

• mJave niadagebis mokirianeba, rac mniSvnelovnad aumjobesebs 

sakvebi elementebis mcenareebis mier aTvisebas; 

• sasuqebis gamoyeneba niadagis sinjis analizis Sedegebisa da 

foTlis diagnostikis safuZvelze; 

• msubuq da erozirebul niadagebze mcenareTa gamokvebisas 

norma unda daiyos optimaluri da gamokveba Catardes 

ramdenjerme. 

 
 

 
 
 
sakvanZo sityvebi: saxnavi fena, niadagis struqtura, kapilaruli da 
arakapilaruli Sualedi, niadagis fizikuri simwife, gamtverianeba, 
nafrTeuli, aneuli, siderati, aCeCva, aoSva, ruxaldo, daSleifeba, 
moSandakeba, gaTerZva, aqroleba, Carecxva, biomasa. 
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kiTxvebi : 
 

1. ra gansxvavebaa niadagis gafxvierebasa da dafxvnas Soris? 
2. razea damokidebuli niadagis damuSavebis xarisxi? 
3. ra aris niadagis damuSavebis mTavari amocana? 
4. ra aris niadagis fizikuri simwife? 
5. niadagis damuSavebis romeli wesebia TqvenTvis cnobili? 
6. ra aris kulturuli guTani? 
7. razea damokidebuli xvnis vadebi da siRrmeebi? 
8. rogor damokidebulebaSia xvnis siCqare damuSavebis xarisxTan? 
9. riT gansxvavdeba calmxriani guTani sxva saxis guTnebisgan? 
10. ras niSnavs koStovani struqtura? 
11. rogor da risTvis tardeba daSleifeba? 
12. romeli organuli sasuqebis saxeebi iciT? 
13. ra aris intensiuri da kombinirebuli mineraluri sasuqebi? 
14. rogor moqmedebs sasuqi niadagis areSi reaqciaze? 
15. ra igulisxmeba sasuqebiT ZiriTad ganoyierebaSi da gamokvebaSi?          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                           
 
 



 72

                            Tavi meore 
 
2.1. marcvlovani da teqnikuri kulturebis mcenareebis gavrcelebuli 

mavnebel-daavadebebi, maT winaaRmdeg brZolis saSualebebi, 
RonisZiebebi da meTodebi 

 
      mindvris da teqnikuri kulturebis dacvis TvalsazrisiT 
mniSvnelovania ara marto calkeuli avadmyofoba da mavnebeli Tavisi 
msxverplis funqciiTa da formiT, aramed mavne organizmis 
maCveneblebis (mcenare-msxverpli-mavne organizmi) 
urTierTdamokidebuleba da ekosistemis sxva usulo da cocxali 
komponentebi Tavisi biologiuri niSan-TvisebebiT, romlebic gavlenas 
axdenen am urTierTobebze da agronomiuli TvalsazrisiT amcireben 
mis upirvelis mniSvnelobas - mosavlianobas. FAO–s monacemebiT, am 
mizezebiT amJamad msoflioSi mindvris kulturebis mosavlis 
danakargebma saSualod 20% Seadgina, amasTan gaxSirda mindvris 
kulturebis dazianeba kombinirebulad, anu mavneblisa da 
avadmyofobisagan erTdroulad 
     mcenareTa avadmyofobebis Semswavlel mecnierebas 
fitopaTologia ewodeba, romelic Seiswavlis mcenaris funqciis 
darRvevis process - avadmyofobas da mis gamomwvev parazitul 
organizmebs, maTTan brZolis kompleqsur RonisZiebebs da meTodebs. 
 

               
 
             suraTi 2.1.   mcenaris kombinirebuli dazianeba  
                   mavneblisa da avadmyofobisagan 
 
      mcenaris yvela saxis mavne organizmis Seswavla dawyebuli unda 
iqnas maTi “msxverplisagan” (mindvris da teqnikuri kulturebis 
mcenareebi), aseve Seswavlil unda iqnes garemosTan urTierToba cal-
calke TiToeuli mavne obieqtisaTvis. miRebuli monacemebis 
safuZvelze Sedgenili da gamocdili unda iqnas mavne organizmTa 
kompleqsis saerTo modeli, daisaxos brZolis integrirebuli 
RonisZiebebis sistema, romelic uzrunvelyofs am mavne organizmTa 
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ricxobriobis dayvanas im donemde, rom maT mier gamowveuli 
danakargebi iyos ekonomikurad umniSvnelo. 
     erTmaneTisagan unda vansxvavebdeT mindvris da teqnikuri 
kulturebis Tanmxleb mcenareebs, romlebic mTlianad an nawilobriv 
ewevian parazitul cxovrebas, rac xorcieldeba fesvTa sistemaze an 
miwiszeda organoebze dasaxlebisa da Semgueblobis gziT. maT Soris 
arian e.w. regularuli da sakarantino jgufis organizmebi, am 
ukanasknels miekuTvnebian kelaptara, Cawyobila, abreSuma, lencofa 
da sxv. 
       am kulturebis mimarT arsebobs arainfeqciuri avadmyofobebi,  
romlebic iyofa sam jgufad: araxelsayreli niadagobrivi, klimaturi 
da adamianis araswori moqmedebiT gamowveuli avadmyofobebi. pirvel 
jgufs sakvebi nivTierebebis naklebobiT, niadagis araxelsayreli 
mJavianobiT, araxelsayreli meqanikuri SedgenilobiT da struqturiT 
gamowveuli avadmyofobebi miekuTvneba. me-2 jgufSi Sedis 
araxelsayreli klimaturi (amindis) pirobebiT gamowveuli 
avadmyofobebi, romelTagan yvelaze mniSvnelovania maRali da dabali 
temperatura, haeris da niadagis tenianoba. me-3 jgufis faqtorebidan 
aRsaniSnavia warmoebis narCenebidan garemos danagvianeba da 
pesticidebis gamoyenebis reglamentebis darRveva. 
     infeqciuri avadmyofobebis gamomwvevTa umravlesoba 
mikroorganizmebs miekuTvneba, romlebic mindvris da teqnikur 
kulturebze sxvadasxvagvarad moqmedeben, rac metabiozSi, simbiozSi 
da antagonizmSi gamoixateba. metabiozi iseTi movlenaa, roca erTi 
organizmi iyenebs meore organizmis cxovelmyofelobis produqts. 
simbiozi urTierTmoqmedebis iseTi formaa, romlis drosac orive 
organizmi Rebulobs urTierTsargeblobas. antagonizmi anu 
parazitizmi ki iseTi urTierTobebis tipia, roca erTi organizmi 
cxovrobs meoris xarjze, iwvevs mis daavadebas an daRupvas.  
 

              
      
                sur. 2.2.  kartofilis virusuli daavadeba 
                                 tuberebze 
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       mcenareTa virusuli avadmyofobebi iwveven bevr mZime 
avadmyofobebs. virusebs aqvs Cxirisebri, Zafisebri da sferosebrivi 
formebi. maT ara aqvT ujreduli agebuleba, maTi umravlesoba 
moklebulia fermentebs, amitom maTi gamravlebis pirobebi mkveTrad 
gansxvavebulia. arsebobs  mcenareuli virusebiT dasnebovnebis 3 gza: 
mynobiT, kontaqtiT da mwerebis saSualebiT gadatana, romelTagan 
mindvris da teqnikur kulturebSi yvelaze metad es ukanasknelia 
gavrcelebuli. am kulturebSi virusuli avadmyofobebis diagnostika 
dafuZnebulia mcenareebis garegnul saxesa da mis fiziologiur 
maCveneblebze. ufro rTulad iTvleba diagnostikis indikatoruli 
meTodi, romelic dafuZnebulia mcenaris wveniT indikatoris 
dasenianebaze. 
      amJamad yvelaze didi problema mindvris kulturebSi aris 
kartofilis virusovan daavadebebTan brZola, romlis yvelaze 
efeqtur RonisZiebad miCneulia kartofilis uviruso Teslis 
warmoeba in-vitro sistemiT. aseTi kartofilis Teslidan gavrcelebuli 
mcenareebi ramdenime weli ar avaddebian virusuli avadmyofobebiT, 
aqvT mdgradobis sxva damaxasiaTebeli niSnebic da didi raodenobiT 
biomasis (m.S. tuberebis) warmoqmnis  unari. 
 

                  
 
                 suraTi 2.3.  mcenareTa virusuli daavadebebis sxvadasxva  
                 formebi erTi da igive mcenareze 
 
      mindvris da teqnikur kulturaTa baqteriebis da 
aqtinomicetebiT gamowveul avadmyofobebs miekuTvneba baqteriozebi, 
romelTac xSirad Tan sdevs lorwos warmoqmna. baqteriozebis 
gavrceleba xdeba dasenianebuli TesliT an sargavi masalis 
gadatanis dros. aranakleb saSiSi wyaroa mcenareuli narCenebi, 
Tumca isini metad swrafad iRupebian niadagSi moxvedrisTanave. 
      mindvris da teqnikur kulturebSi xSiria sokoebis mier 
gamowveuli avadmyofobebi da vinaidan maT ar SeuZliaT organuli 
nivTierebebis sinTezi, iTviseben am kulturebis mier sinTezirebul 
mza sakvebs (heterotrofuli kveba). cxovrebis saxis mixedviT 
asxvaveben obligatur (savaldebulo) da fakultatur 
(arasavaldebulo) saprofitebs da parazitebs. sokoebis sxeuli 
kargad Cans mikroskopSi, is Sedgeba wvrili datotvili Zafebisagan, 
romlebsac hifebs uwodeben, xolo mis erTobliobas miceliums. 
suraTze gamosaxul soias foToli dazianebulia ramodenime saxis 
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sokovani daavadebebiT, rasac emateba dazianebis mravalferovnebis 
xasiaTi.  
 
 

         
              
          sur. 2.4. sokovani daavadebis simptomebi soias foTolze 
 
    mindvris da teqnikuri kulturebis  mavneblebi imdenad vrclad 
arian gavrcelebuli, rom maTi Seswavla yovelTvis did interess 
iwvevda maTi gansakuTrebuli mavneobis gamo. entomologia 
zoologiis is nawilia, romelic Seiswavlis mwerebs, maT 
klasifikacias, agebulebas, misi calkeuli organoebis funqciebs, 
ganawilebas, populaciis dinamikas, potencialur mavneobas da 
sargeblianobas, ricxobriobis regulirebis gzebs da xerxebs. 
miuxedavad imisa, rom entomologia Tavisi arsiT Semofarglulia 
mwerebis SeswavliT, gamoyenebiTi entomologia moicavs TiTqmis yvela 
cxoveluri warmoSobis uxerxemlo mavne organizmebs – lokokinebs, 
tkipebs, obobasebrebs da TviT morielsac ki. 
 
 
 
 
 
 
 
 
 
             

 
 
 
 

 
            suraTi 2.5 lokokinebi gvalvian periodSi mcenaris 
                             wveniT sazrdooben 
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     ekosistemaSi aRmoCenili mcenareebis da cxovelebis saerTo 
raodenobidan, 80%-s Seadgens fexsaxsrianebi, romelTagan aRwerilia 
1 milionamde saxeobis mweri, maTgan ki sabednierod mxolod Zalian 
mcire raodenobaa mindvris da teqnikuri kulturebisaTvis saziano, 
romlebic mocemulia suraTebze.  
        fexsaxsrianTa tips ekuTvnis mwerebi, romlebic uxerxemloTa 
erTaderTi klasia, romlebsac aqvT frTebi da garkveul periodSi 
frenis saSualeba. bugrebs, Trifsebs, tkipebs, farianebs, 
foTolrwyilebs, WiWinobelebs, maRlinjoebs da koRoebs, xoWoebs, 
kaliasebrebs, peplebs axasiaTebT am kulturebisadmi gansxvavebuli 
mavneoba, romelic vegetaciis periodebis mixedviT icvleba.  

 
                  suraTi 2.6. mwerebis ganviTarebis fazebi 
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       mwerebis umravlesobas axasiaTebs sruli gardaqcevis anu 
SiSveli metabolizmis Tviseba. es gardaqmna gadis 4 stadias: 
kvercxebi, matlebi, Wuprebi da zrdasruli formebi (imago), romlebic 
erTmaneTisagan mkveTrad gansxvavdeba. rac Seexeba STamomavlobis 
mocemas, mwerebi mravldebian sqesobrivad an parTenogenozurad 
(cocxladmSobebi). 
      mwerebi da tkipebi deben didi raodenobiT kvercxebs, magram 
maTi didi nawili ar iZleva ganviTarebis Semdgom fazebs, vinaidan 
SezRudulia ekosistemaSi moqmedi bunebrivi ZalebiT. bunebrivi 
SezRudvebi amcireben da populaciaSi aregulireben ricxobriv 
wonasworobas. ricxovnobis zrdas Tan sdevs erTis mxriv sakvebis 
nakleboba, meores mxriv bunebrivi mtrebis ricxvis gazrda an orive 
erTad. amis magaliTia sxvadasxva Wiebi, romlebic mocemulia 
suraTze 2.7. 
 

 
suraTi 2.7. Wiebis saxeobebi 

 
     aseTi mavneblebi irCeven Tavis patron kulturebs imis mixedviT, 
Tu rogor uzrunvelyofs is mavneblebs sakvebi nivTierebebiT 
sicocxlis ciklis dasrulebamde. aRsaniSnavia isic, rom 
miwaTmoqmedebis procesSi adamianebma Seqmnes mavneblebisaTvis 
xelsayreli pirobebi. mag. monokulturis ganviTarebam (erTi da igive 
adgilas erTi da igive mindvris an teqnikuri kulturis Tesva-
moyvanam) gamoiwvia am mavneblebis swrafi gamravleba da iq adaptacia 
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da damkvidreba. analogiuri procesebi mimdinareobs am kulturebis 
gavrcelebis axal adgilebSi am kulturebis Tesvis drosac, sadac 
mavneblebs ar hyavT bunebrivi mtrebi da sxv. 
    mavneblebis populaciebi izrdeba maSinac, roca mwerebisa da 
tkipebisaTvis garemo umjobesdeba dabali agroteqnikiT da 
pesticidebis (ZiriTadad inseqticidebis da akaricidebis) 
moufiqrebeli gamoyenebiT, ris Sedegadac es preparatebi ufro 
Zlierad moqmedeben samizne mavneblebis bunebriv mtrebze. 
    mindvris da teqnikur kulturebze mravalujrediani cxovelebis 
metad gavrcelebuli jgufi - nematodebi moqmedeben, romlebic 
niadagSi, mtknar da marilian wyalSi saxldebian. maTi umravlesoba 
niadagSi am kulturebis fesvebis axlos saxldebian, maTiT ikvebebian 
da parazitul cxovrebas ewevian. am mrgvali WiebisaTvis 
damaxasiaTebelia niadagis nawilakebis irgvliv warmoqmnil wylian 
afskSi cxovreba, romlis meSveobiT isini gadaadgildebian 
mcenareebis qsovilebSi, azianeben foTlebs da kvirtebs.  
      mRrRnelebi, rogorc mindvris da teqnikuri kulturebis 
mavneblebi, miekuTvnebian ZuZumwovarTa klass da aerTianeben or – 
mRrRnelebisa da kurdRlisnairebis razmebs. am kulturebisaTvis 
yvelaze didi zarali moaqvT im mRrRnelebs, romlebic miekuTvnebian 
TagvisebrTa, zazunasebrTa da ciyvisebrTa ojaxebs. mag. FAO–s 
monacemebiT, zogierT wels isini imden produqcias anadgureben, rac 
sakmarisi iqneboda 150 milioni adamianis gamosakvebad.  
      unda aRvniSnoT, rom zogjer didi mavneoba moaqvT parazit 
mcenareebs, romlebic mindvris kulturebs mWidrod exvevian 
Reroebze, ikvebebian mcenaris mier Sewovili mineraluri da 
gamomuSavebuli organuli sazrdo nivTierebebiT. aseTi sakarantino 
sarevelebis tipiuri magaliTia abreSuma, narSavi, kelaptara da sxv., 
romelic mraval kulturebze mavneobs da zogjer genetikur 
eroziasac ki iwvevs. 

 

 
 
 

suraTi 2.8. sakarantino sarevelebis mier gamowveuli  
floristuli erozia 
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     xSirad erTi kulturis naTesebi sareveliandeba meore 
kulturuli mcenaris saxeobiT, ris Sedegad ecema ZiriTadi 
kulturis mosavlianoba da xarisxi. amasTan sarevela ewodeba iseT 
mcenareebs, romlebsac ar Tesaven an ar rgaven, magram maTi 
warmomadgenlebiT nagviandeba mindvris da teqnikuri kulturebis 
naTesebi. 
 

                   
 
             suraTi 2.9. narSavis mier dazianebuli naTesebi 
 
   Pmindvris da teqnikuri kulturebis maRali mosavlis misaRebad 
pesticidebis zonaluri gamoyenebis aucilebloba ganapirobebs 
mcenareTa qimiuri dacvis RonisZiebebis erTiani sistemis Sedgenas 
Sesabamisi regionebis, zonebisa da qvezonebisaTvis calkeuli 
kulturebis mixedviT. arsebobs zogierTi didi uaryofiTi 
ekonomikuri mniSvnelobis mqone mavne organizmebis winaaRmdeg 
brZolis RonisZiebaTa sistemebic, magram maTi praqtikuli 
ganxorcielebisas aucilebeli xdeba am sistemis ZiriTadi 
elementebis calkeuli sasoflo-sameurneo kulturis movla-moyvanis 
teqnologiaSi CarTva, am kulturebis mavnebel-avadmyofobebis da 
sarevelebis winaaRmdeg brZolis RonisZiebaTa saerTo sistemaze maTi 
“morgeba”. 
      sistemis Sedgena miznad isaxavs sistematizebul iqnas dasacavi 
kulturis mavnebel-avadmyofobebis da sarevelebis winaaRmdeg 
gamosayenebel pesticidTa asortimenti, ganisazRvros TiToeuli 
maTganis gamoyenebis vada, koncentracia, xarjvis norma da jeradoba, 
calkeul pesticidTa kombinirebis aucilebloba da SesaZlebloba da 
a.S. sabolood mcenareTa dacvis qimiur RonisZiebaTa sistema niSnavs 
imis Cvenebas, Tu ra vadaSi, ra saxis da rogor kombinaciaSi unda 
iqnas gamoyenebuli  pesticidebi dasacavi mcenaris fenologiuri 
fazebis mixedviT. zogierT SemTxvevaSi ar xerxdeba mcenaris zust 
fenologiur fazaze miTiTeba, magram kalendaruli vadebis Cvenebis 
nacvlad umjobesia mieTiTos, Tu ramdeni dRiT adre an gvian unda 
Catardes dagegmili RonisZieba fenologiuri fazis dadgomamde an 
dadgomis momentidan. Mmiuxedavad amisa, zogjer mcenareTa qimiuri 
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dacvis RonisZiebeTa sistemaSi mainc uCveneben kalendarul vadebs, 
Tumca SemdgomSi am vadebSi umetesad isev SeaqvT koreqtivebi 
mcenaris an mavne organizmis ganviTarebis da gamravlebis daCqarebis 
an dagvianebis mixedviT (wlis sxvadasxva periodSi amindobrivi 
pirobebis cvalebadobis gamo). 
      aseTi sistematizaciis aucilebloba imiTaa gamowveuli, rom 
rogorc ukve aRniSnuli iyo, ukanasknel periodSi monokulturis 
praqtikis gafarToebam ganapiroba sasoflo-sameurneo kulturebze 
mavne organizmebis dasaxelebisa da mavneobis gaZliereba, ramac 
TavisTavad gamoiwvia pesticidTa asortimentis mkveTri gazrda, 
maTgan ukeTesebis da maTi gamoyenebis racionaluri xerxebis SerCevis 
garTuleba. sasoflo-sameurneo warmoebis Semdgomi ganviTarebis 
erTaderTi swori gzaa misi intensifikacia, specializacia da 
koncentracia, rac kidev ufro aucilebels xdis mindvris 
kulturebze mavne organizmebis winaaRmdeg qimiuri saSualebebiT 
brZolas, gazrdis pesticidTa asortiments, gaamdidrebs mati 
racionaluri gamoyenebis axal xerxebs, gzebs da sxvas. 
      sisitemis Sedgenis pirvel safexurze unda moxdes regionSi an 
zonaSi Sesabamis mindvris kulturaze mobinadre (da ara matro 
mavneobis momtani) mavne organizmebis da maTi bunebrivi mtrebis 
SesaZlo sruli inventarizacia, specialuri dakvirvebebiT da 
eqsperimentebiT gairkves mavne organizmTa gamravleba-ganviTarebis da 
gavrcelebis potencialuri SesaZlebloba bunebrivi mtrebis 
sasargeblo moqmedebaze koreqtirebis SetaniT, agreTve maTi 
ricxobriobis cvalebadoba vegetaciis periodSi, aRiricxos motanili 
mavneoba ara marto mosavlianobis Semcirebis, aramed mcenaris 
cxovelmyoflobis Sesustebis da Semdgom wlebSi maT 
produqtiulobaze (mravalwlian nargavebze) gavlenis dasadgenad; 
sabolood gamoiyos is mavne organizmebi, romlebsac aqvT uaryofiTi 
ekonomikuri mniSvneloba miuxedavad bunebrivi mtrebis sasargeblo 
moqmedebisa. ufro zustad _ gamoiyos is mTavari mavneblebi, 
mcenareTa avadmyofobebis gamomwvevi organizmebi da sarevelebi, 
romelTa winaaRmdegac aucilebelia aqtiuri brZolis RonisZiebebis 
gatareba. 
   meore safexurze tardeba fenologiuri dakvirvebebi gamoyofili 
mTavari mavne organizmebis ganviTarebis ciklis da pesticidebis 
mimarT maTi mimRebiani fazebis dadgomis dasadgenad, calkeuli 
saxeobebis mixedviT. dakvirvebebis Sedegad miRebuli masala 
jgufdeba mcenaris ganviTarebis fenologiuri fazebis mixedviT  da 
gairkveva romel fazaSi, romeli mavne organizmebis winaaRmdeg aris 
saWiro mcenareTa qimiuri dacvis qimiuri saSualebebis gamoyeneba. 
amis mixedviT gaanalizdeba mcenareTa ganviTarebis calkeul 
fenologiuri fazisaTvis romeli jgufis pesticidia saWiro, 
rogoria maTi urTierkombinirebis SesaZlebloba da mosalodneli 
teqnikuri da ekonomikuri efeqtianoba. sabolood Camoyalibdes sqema, 
sadac naCvenebi iqneba mocemul kulturaze wamlobaTa Catarebis 
vadebi, TiToeuli vadisaTvis Ggamosayeneblad mizanSewonili 
preparatebi da kombinirebuli nazavebi, maTi koncentraciebis da 
xarjvis normebis miTiTebiT. umjobesia sqemaSi CaerTos erTidaigive 
daniSnulebis ori an meti pesticidi, raTa gamoyenebul iqnas maTagn 
ufro xelmisawvdomi. es xdeba im SemTxvevaSi, roca cnobilia, ama Tu 
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im mavne organizmis winaaRmdeg erTnairad efeqtiani ramdenime 
pesticidi. 
   aseTi winamZRvrebiT Sedgenili mindvris kulturis mavneblebis, 
avadmyofobebis da sarevelebis winaaRmdeg mcenareTa qimiuri dacvis 
saSualebebis gamoyenebis sqema upirispirdeba am kulturis 
movla_moyvanis teqnologias da Caismeba masSi ise, rom xeli ar 
SeuSalos mcenaris normaluri zrda-ganviTarebisa da optimaluri 
mosavlis miRebisaTvis aucilebel agroteqnikur da sxva RonisZiebaTa 
gatarebas, warmoadgens am teqnologiis erT-erT Semadgenel nawils. 
amasTan mxedvelobaSia misaRebi, rom mcenareTa qimiuri dacvis 
saSualebebi maSin iZleva maqsimalur efeqts, roca tardeba maRal 
agroteqnikur fonze da uxamdeba sasoflo-sameurneo kulturis 
movla-moyvanis teqnologiis sxva elementebs. 
  Sesabamisi sasoflo-sameurneo kulturis (ZiriTadad erTwlovani) 
mavne organizmebis winaaRmdeg mcenareTa qimiuri dacvis saSualebebis 
gamoyenebis sistema, CarTuli am kulturis movla-moyvanis 
teqnologiur ruqaSi, gadis aprobacias mocemuli regionisaTvis an 
zonisaTvis damaxasiaTebel erT-erT fermerul meurneobaSi im 
angariSiT, rom aprobaciisaTvis gamoiyos iseTi nakveTebi, 
romlebzedac am zonisaTvis damaxasiaTebeli mavne organizmebis 
umravlesobaa aRniSnuli iseTi ricxobriobiT (ganviTarebis 
intensivobiT), romelic aRemateba mavneobis kriteriums. 
   dadebiTi Sedegis SemTxvevaSi sistema mtkicdeba dadgenili wesiT 
da igi savaldebuloa regionis an zonisaTvis yvela meurneobisaTvis, 
miuxedavad maTi uwyebrivi daqvemdebarebisa, miuxedavad amisa, igi ar 
SeiZleba gamoyenebul iqnas Sablonurad, misi gatarebisas 
aucilebelia adgilobrivi regionebis da calkeuli meurneobebis 
niadagur-klimaturi da sameurneo pirobebis gaTvaliswineba. es, 
pirvel yovlisa, imiTaa gamowveuli, rom zemoT moyvanili wesiT da 
TanamimdevrobiT gamoyofili mocemuli sasoflo-sameurneo kulturis 
ZiriTadi mavne organizmebi calkeul qvezonebsa da zonebSi, zogjer 
ki calkeul nakveTebzec gavrcelebulia araTanabrad, upiratesad 
kerobrivad. amitom aucilebelia yovel mikrozonisaTvis, romelic 
moicavs erT fermerul meurneobas, rac Tu iSviaTad ki calkeul 
nakveTebs, moxdes damtkicebuli da  saxelmZRvanelod miRebuli 
mcenareTa qimiuri dacvis RonisZiebaTa sistemis dazusteba-
koreqtireba im pesticidebis wamlobaTa sqemidan amoRebiT, romelTa 
samoqmedo obieqti (mavne organizmi, romlis winaaRmdegac mimarTulia 
es pesticidi) mocemul mikrozonaSi ar aris iseTi raodenobiT, rom 
mis winaaRmdeg ar aris aucilebeli aqtiuri mospobiTi xasiaTis 
RonisZiebebis gatareba. aseTi wesiT koreqtirebuli sistema iwodeba 
ama Tu im meurneobis an nakveTis teritoriisaTvis mocemuli 
sasoflo-sameurneo kulturis mavneblebis, avadmyofobebis gamomwvevi 
organizmebis da sarevelebis winaaRmdeg brZolis qimiur RonisZiebaTa 
mikrosistemad. mas adgens fermerul meurneobaSi miwveuli 
eqstensiuri momsaxurebis mcenareTa dacvis specialisti.  
  Mmikrosistemac ar gamoiyeneba Sablonurad da masSi yovelwliurad, 
zogjer ki wlis sxvadasxva sezonSic, Seitaneba koreqtivebi im 
SemTxvevaSi, Tu ama Tu im mavne organizmis mavneobis kriteriumis 
mixedviT saWiro ar aris Sesabamisi RonisZiebebis gatareba. am 
drosac wamlobaTa sqemidan amoiReba Sesabamisi pesticidi an Tu 
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wamloba mimarTuli iyo erTi romelime mavne organizmebis winaaRmdeg, 
igi sulac ar Catardeba.   
   amgvarad, Tanamedrove etapze pesticidebis gamoyeneba 
sistematizebulia calkeuli  mindvris kulturisaTvis da moicavs 
maTi xmarebis pirobebs, vadebs da sxva reglamentebs garkveuli 
regionisa da zonisaTvis, magram zonis SigniT xdeba sistemis 
dazusteba calkeuli mikrozonisaTvis. aseTi midgomis mizania 
pesticidebi gamoyenebul iqnas mxolod maSin, roca mavneobis 
kriteriumis mixedviT aris amis aucilebloba, sxva SemTxvevaSi ki 
Tavi unda SevikavoT peqticidebis gamoyenebidan da mivmarToT sxva 
araqimiur meTodebs an mivceT saSualeba mavne organizmTa bunebriv 
mtrebs (Tu aseTebi arseboben sakmarisi raodenobiT) gamoavlinon 
TavianTi sasargeblo moqmedeba. am gziT miiRweva sasoflo-sameurneo 
kulturebis mavneblebis, avadmyofobaTa gamomwvevi organizmebis 
uaryofiTi ekonomikuri mniSvnelobis minimumamde dayvana ise, rom 
gamousworebeli ziani ar mivayenoT dasacavi mcenaris agrocenozs da 
biosfero ar danagviandes pesticidebiT.  

      mavne organizmebTan brZolis Svidi kategoria arsebobs: 
gamoricxvis, mospobiTi, Terapiuli, vertikaluri gamZleoba, 
horizontaluri gamZleoba, dacva da movla. mavneblebis mixedviT 
SesaZlebelia gamoyenebul iqnas am 7-dan ramdenime an ramodenime 
erTad anu kompleqsurad.  
       mindvris da teqnikuri kulturebis produqciis gazrdis 
mniSvnelovani rezervia mavneblebis, avadmyofobebis da sarevelebis 
mier miyenebuli zaralis gamoricxva, romelic SeiZleba miRweuli 
iqnes agroteqnikuri, sanitarul-higienuri, seleqciuri, sakarantino, 
fizikuri, meqanikuri, biologiuri, bioteqnikuri, qimiuri dacvis 
saSualebebiT da meTodebiT.  
        bolo wlebSi didi yuradReba eqceva ekologiuri 
mdgomareobis analizs da mavne organizmebTan brZolis biologiuri 
meTodebis wilis gazrdas mindvris da teqnikuri kulturebis dacvis 
sistemaSi. biologiuri meTodis ZiriTad mimarTulebad ganixileba 
mavne organizmebidan am kulturebis dacvisaTvis  biologiuri 
mtrebis – mtaceblebis, parazitebis, antagonistebis da herbifagebis 
(sarevelebiT mkvebavi mwerebis) gamoyeneba. 
       mindvris da teqnikuri kulturebis produqciis warmoebis 
specializacia, koncentracia da intensifikacia moiTxovs dacvis 
iseTi meTodebis da principebis gamoyenebas, romelic dakavSirebulia 
mavne saxeobebis da dasacavi kulturebis ganviTarebis 
prognozirebasa da gavrcelebasTan. arCeven mravalwlian, grZelvadian 
da moklevadian prognozebs, romlebSic unda aixsnas mavne 
organizmebis mavneobis gazrdis an Semcirebis mizezebi. 
      unda vasxvavebdeT mavne formebs, romelTa winaaRmdeg unda 
daigegmos brZolis RonisZiebebi. am maCveneblis mixedviT mavne 
organizmebis yvela mTavari saxeoba iyofa 3 jgufad: 
a) pirveli jgufia is saxeobebi, romelTa mavneobac mJRavndeba 

kulturaze misi ganviTarebis sxvadasxva fazaSi da mosavlis 
formirebisas. maTi mavneobis done iseTia, rom maT winaaRmdeg 
saWiroa brZolis RonisZiebebis yovelwliuri Catareba.  
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b) meore jgufSi Sedis saxeobebi, romlebic xasiaTdebian 
SedarebiT mdgradi mavneobiT. am jgufSi Sedian mavTula Wiebi, 
kartofilis da pomidoris fitoptorozi, kolorados xoWo da sxv. 
g)  mesame jgufi is saxeobebia, romelTa gavrceleba da mavneobis 

intensivoba mniSvnelovnad icvleba wlebis mixedviT. am jgufSi Sedis 
masobrivi mavneblebis umravlesoba. maTgan yvelaze didi zarali 
moaqvT: Tagvisebr mRrRnelebs, kaliasebrebs, velis farvanas, simindis 
Reros farvanas, mRrRnel xvatarebs, puris xoWoebs, xorblovanTa 
bugrebs, cxvirgrZelebs da sxv.  
     mindvris da teqnikuri kulturebis mavneblebTan, 
avadmyofobebTan da sarevelebTan brZolis agroteqnikuri meTodi 
mimarTulia iqeT, rom Seiqmnas mcenaris ganviTarebis ukeTesi 
pirobebi, amaRldes maTi gamZleoba mavne organizmebis mimarT. am 
xerxs ekuTvnis niadagis kultivacia, saTesi da sargavi masalis 
saTanadod damuSaveba, sasuqebis gamoyeneba, Tesvis vadebisa da 
xerxebis dacva, mosavlis drouli da udanakargo aReba da sxv. 
     sakarantino RonisZiebebi aris saxelmwifoebrivi RonisZiebebi, 
mimarTuli yvelaze ufro saSiSi mavneblebis, kulturaTa 
avadmyofobebis da sarevelebis sxva qveynebidan da regionebidan 
SemoWris da gavrcelebis prevenciis (aRkveTis) mizniT. 
     mindvris da teqnikuri kulturebis mavneblebTan, 
avadmyofobebTan da sarevelebTan brZolis fizikuri  meTodi 
dakavSirebulia maRali da dabali temperaturebis, ultrabgeris, 
maRali sixSireis denebis, radioaqtiuri gamosxivebis da sxv. 
saSualebebis gamoyenebasTan. msgavsi meTodebidan, meqanikuri meTodi 
moicavs mwerebis mospobas damWeri ormoebiT, saWeri sartyelebiT, 
sinaTlis sxivze mizidviT, eleqtrodamWerebiT, aromatuli webovani 
firfitebiT da sxva saSualebebiT.  
      mcenareTa am kulturebis qimiuri dacva damyarebulia mavne 
organizmebis mimarT toqsikuri (momwamlavi) da dasacavi 
kulturisaTvis SedarebiT uvnebeli sxvadasxva araorganuli da 
organuli nivTierebebis gamoyenebaze. brZolis am meTods ukavia 
yvelaze farTo segmenti da xasiaTdeba mTeli rigi upiratesobiT, 
romelic sxvadasxva simZlavris Sesasxurebeli aparatebiT 
xorcieldeba, m.S. individualuri aparatebidan da satraqtorodan 
dawyebuli aviaciuris damTavrebiT.  

 
            
                suraTi 2.10. zurgis Sesasxurebeli aparati 
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suraTi 2.11. pesticidebis satraqtoro Semasxurebeli 
 
 

 
 
suraTi 2.12. naTesebis pesticidebiT damuSaveba aviaciis gamoyenebiT 

 
 
       qimiuri SenaerTebi, romlebic gamoiyenebian mindvris da 
teqnikuri kulturebis da maTgan miRebuli sasoflo-sameurneo 
produqciis mavne organizmebisagan, agreTve adamianis da cxovelebis 
avadmyofobebis gadamtanebisagan dasacavad iwodebian pesticidebad. es 
SenaerTebi klasificirdebian qimiuri Sedgenilobis, gamoyenebis 
obieqtis, organizmSi (mavneblis) SeWris xasiaTis da moqmedebis 
xasiaTis moxedviT. qimiuri Sedgenilobis mixedviT arsebobs 3 
ZiriTadi saxis pesticidebi:  
a)  araorganuli SenaerTebi – ftoris, vercxliswylis, gogirdis 
da spilenZis SenaerTebi, agreTve qloratebi da boratebi; 
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b) mcenareuli baqteriuli da sokovani warmoSobis preparatebi: 
piretrinebi, baqteriuli da sokovani preparatebi, antibiotikebi da 
fitoncidebi; 
g)  organuli SenaerTebi: qlororganuli preparatebi, 
fosfororganuli preparatebi, sinTezuri piretroidebi, karbaminis, 
Tio da diTiokarbaminis mJavebis warmoebulebi, fenolis 
nitrowarmoebulebi, ftalimidebi, mineraluri (navTobis) zeTebi, 
sindiyis organuli organuli SenaerTebi, qinonebi, Sardovanas 
warmoebulebi, simtriazinebi da sxv. 
     gamoyenebis obieqtis mixedviT an rogorc ufro xSirad uwodeben 
– „yvela pesticidi“ iyofa 3 jgufad: zoocidebi anu cxoveluri 
warmoSobis mavne organizmebis winaaRmdeg gamoyenebuli preparatebi; 
hermicidebi anu mcenareTa avadmyofobebis gamomwvevi organizmebis 
winaaRmdeg  gamoyenebuli qimiuri SenaerTebi; fitocidebi, anu 
umaRlesi mavne mcenareulobis winaaRmdeg gamoyenebuli preparatebi. 
     
           pirvel jgufSi anu zoocidebSi Sedian: 

• inseqticidebi - mwerebis sawinaaRmdego preparatebi 

• akaracidebi – tkipebTan sabrZolveli 

• inseqtoakaracidebi – mwerebis da tkipebis winaaRmdeg 
erTdroulad gamosayenebeli 

• ovicidebi – mwerebis da tkipebis kvercxebis mosaspobi 
preparatebi 

• larvicidebi – mwerebis da tkipebis matlebis matlebis 
mosaspobi preparatebi 

• moluskocidebi (limacidebi) – lokokinebis winaaRmdeg 
brZolis qimiuri saSualebebi. 

• nematicidebi – fitohelmintebis (nematodebis) winaaRmdeg 
gamosayenebeli preparatebi. 

• rodenticidebi – mavne mRrRnelebis winaaRmdeg brZolis 
qimiuri saSualebebi.  
            
              meore jgufSi anu hermicidebSi Sedian: 

• fungicidebi – sokovani avadmyofobebis winaaRmdeg 
gamosayenebeli preparatebi 

• baqtericidebi – baqteriuli avadmyofobebis winaaRmdeg 
brZolis qimiuri saSualebebi 

• alhicidebi – wyalmcenareebis mosaspobi preparatebi 

• virusocidebi – virusuli avadmyofobebis winaaRmdeg 
gamosayenebeli preparatebi. 
15.  mesame jgufSi anu fitocidebSi Sedian: 

• herbicidebi – balaxovani sarevelebis mosaspobi preparatebi 

• arboricidebi – arasasurveli xe-mcenareebis (buCqnaris) 
winaaRmdeg gamoyenebuli qimiuri saSualebebi. 

• defoliantebi – qimiuri nivTierebebi, gamoyenebuli 
mcenareebidan foTlebis mosacileblad (maTi momwifebis daCqarebis, 
samuSaoebis meqanizaciis gaadvilebis da mosavlis aRebisas 
danakargebis Semcirebis mizniT). 
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• desikantebi – mosavlis aRebis wina periodSi mcenaris 
nawilebisaTvis wyalwamrTmevi saSualebebi (mosavlis aRebis dros 
danakargebis Sesamcireblad). 
       pesticidebis gamoyenebis safuZvels warmoadgens agronomiuli 
toqsikologia, romelic warmoadgens mecnierebas Sxamebze da maT 
organizmze moqmedebis Sesaxeb. Sxamebad iwodebian iseTi nivTierebebi, 
romlebic organizmSi mcire raodenobiT, sxvadasxva gziT (sasunTqi 
organoebi, garesafarveli anu kani, saWmlis momnelebeli traqti) 
moxvedrisas iwveven misi (organizmis) cxovelmyofelobis moSlas da 
garkveul periodSi organizmis avadmyofur mdgomareobaSi gadayvanas 
- mowamlvas. 
   masis erTeulSi gamoxatuli pesticidis raodenoba, gadayvanili 
sacdeli obieqtis zedapiris, moculobis an masis Sesabamis 
maCvenebelze iwodeba pesticidis dozad, xolo moqmedi nivTierebis an 
preparatis raodenoba, gadayvanili dasamuSavebeli farTobis, masis 
erTeulis, moculobis an calkeuli obieqtis mixedviT, ganixileba 
xarjvis normad. garda amisa adgenen koncentracias, romelic 
gamoixateba woniT an moculobiT procentebSi, romlebic 
miTiTebulia preparatis etiketze. 
    pesticidebi biologiurad aqtiuri nivTierebebia  da isini 
moqmedeben ara marto obieqtebze, aramed adamianebze janmrTelobazec, 
maTi naSTi gvxvdeba haerSi, wyalSi, niadagSi, mcenareul da 
cxovelur organizmebSi. amitom mindvris da bostneul kulturebSi 
gamoyenebuli preparatebi ganxiluli unda iqnes saerTo higienuri 
poziciebidan maTi garemoSi qcevis gaTvaliswinebiT, yvela im 
wyaroebis CaTvliT, saidanac SeuZliaT moxvdnen adamianis 
organizmSi.        
      jandacvis msoflio organizaciis (WHO) da sursaTisa da 
soflis meurneobis organizaciis (FAO) mier rekomendebuli 
saerTaSoriso normativebis mixedviT ar SeiZleba iseTi preparatebis 
gamoyeneba, romlebic bunebaSi ar iSlebian aratoqsikur 
komponentebad 2 wlisa da metis ganmavlobaSi. gamosayeneblad ar 
daiSveba preparatebi akumulaciis (dagrovebis) mkveTrad gamoxatuli 
TvisebebiT. dauSvebelia iseTi preparatebis gamoyenebac, romlebmac 
winaswari Seswavlisas gamoavlines kancerogenoba, mutagenoba, 
embrioteqnikuroba da alergenoba. 
      gaiTvaliswineT, rom pesticidebTan muSaobisas mkacrad unda 
davicvaT misi gamoyenebis intruqciis yvela detali, romlebic 
miTiTebulia teqnikur pasportSi da etiketze. pesticidebTan 
samuSaod daiSvebian 18 wels miRweuli pirebi, romlebmac gaiares 
samedicino Semowmeba da miiRes instruqtaJi muSaobis usafrTxoebis 
RonisZiebebze. am samuSaoebze ar daiSvebian mozardebi, meZuZuri 
dedebi, fexmZime qalebi an iseTi pirebi, romlebsac aqvT samedicino 
ukuCveneba an raime alergiuli daavadeba. Zliermoqmedi da 
maRaltoqsikuri nivTierebebis gamoyenebaze dakavebuli pirebis 
samuSaos xangrZliobaa 4 saaTia. maT muSaobis dros unda eZleodes 
specsakvebi (rZe), uzrunvelyofili unda iyvnen spectansacmeliT da 
dacvis individualuri saSualebebiT. samuSao adgilebSi unda iyos 
afTiaqi Sesabamisi specialuri samedicino saSualebebiT.     
     saWiroa vicodeT, rom bioteqnologia SedarebiT axali 
mecnierebaa, romlis principebis gamoyenebiT Seiqmna am kulturebis 
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dacvis bioteqnologiuri meTodi. is gulisxmobs iseTi saSualebebis 
gamoyenebas, romlebic totalurad ki ar spoben mavne organizmebs, 
aramed iwveven maTi mavneobis Sedegebis likvidacias an mniSvnelovan 
Semcirebas. genuri da ujreduli inJeneriiT miiRebian iseTi jiSebi, 
romlebic mdgradi arian masiurad gavrcelebuli mavne 
organizmebisadmi, maRali da dabali temperaturisadmi, garemos 
danagvianebisadmi, agreTve TviTon axdenen azotofiqsacias, 
xangrZlivi driT inaxebian macivrebis gareSe da sxv. 
     amJamad farTod gamoiyeneba nano teqnologiis miRwevebi, 
romlebic bevr funqciur datvirTvas pesticidebidan Tavis Tavze 
iReben. aseTebia magaliTad, nanospilenZi da nano vercxli, romlebic 
metad efeqturad cvlian pesticidebs, romlebic dezinfeqciisaTvis 
da Teslis dasamuSaveblad gamoiyenebian. 
     Tanamedrove pirobebSi, am kulturebis totaluri qimiuri 
damuSavebebis alternativad iqca mavneblebis winaaRmdeg brZolis 
integrirebuli meTodi. is aerTianebs fitosanitaruli RonisZiebebis 
gatarebis da racionaluri organizaciis iseT niSnebs, romlebic 
iTvaliswineben ara calkeuli mavne organizmebis mospobas, aramed 
mavne organizmTa kompleqsis ricxobriobis xangrZliv SenarCunebas 
sasoflo-sameurneo warmoebisaTvis usafrTxo doneze. 
      mindvris da teqnikur kulturaTa integrirebuli dacva aris 
brZola mavne organizmebTan, romelic mxedvelobaSi iRebs mavneobis 
zRvrebs da pirvel rigSi iyenebs ricxobriobis bunebriv SemzRudav 
faqtorebs. agreTve xdeba yvela im meTodis gamoyeneba, romelic 
gamarTlebulia ekologiuri, ekonomikuri da toqsikologiuri 
Tvalsazris. es meTodi iTvaliswinebs mavne organizmebis saziano 
moqmedebis CaxSobis iseTi xerxebis gamoyenebas, romlebic ara Tu ar 
spoben sasargeblo organizmebs, aramed aaqtiureben maT sasargeblo 
moqmedebas. sxvanairad rom vTqvaT, mcenareTa integrirebuli dacva 
warmoadgens saxeobaTa Sigapopulaciebis urTierTobis marTvis 
sistemas agrocenozis konkretul zRvrebSi.  
      integrirebuli brZola ganxilul unda iqnas rogorc 
biologiuri, qimiuri, fizikuri da sxva meTodTa idealuri 
kombinacia, mimarTuli mavneblebisa da avadmyofobebis kompleqsis 
winaaRmdeg konkretul ekologiur-geografiul zonaSi, konkretul 
kulturaze, romlis drosac xorcieldeba mavne organizmTa 
ricxovnobis regulireba. unda gaviTvaliswinoT is faqtic, rom mavne 
organizmebis bunebrivi mtrebis aqtivoba damokidebulia maT kvebaze, 
rac aucilebels xdis mcire raodenobiT mainc SevinarCunoT sakvebi 
entomofagebis, akarifagebis, zoofagebisa da sxva sasargeblo 
organizmebisaTvis mavne organizmebi, mavneobis ekonomikuri zRvris 
farglebSi.    
     mavneobis ekonomikuri zRvari mavne organizmTa iseTi 
ricxovnobaa, romlis mavneobis Tavidan asacileblad iseTi saxsrebis 
daxarjvaa saWiro, romelic ar aRemateba am ricxobriobasTan 
brZolisaTvis gaweul xarjebs. 
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2.2. brZolis RonisZiebebis kalendaruli vadebi da brZolis 
 warmoebis meTodebi 

 
        pesticidebis gamoyenebis vadebs gansazRvravs TviToeuli 
madganis specifikacia, romelic miTiTebulia maTi gamomuSavebis 
seriaze da etiketze da romelSic aRwerilia misi metad zusti 
gamoyenebis xerxebi da vadebi. pesticidis moqmedi sawyis da damxmare 
reagentebis erTgvarovan masas, romelic iTvaliswinebs pesticidebis 
gamoyenebis reglamentebs, ewodeba pesticides preparatuli forma da 
misi esa Tu is saxesxvaoba gankuTvnilia mcenareTa qimiuri dacvis ama 
Tu im erT-erTi meTodiT da konkretul fazaSi gamosayeneblad. 
amasTan xazgasmiT unda aRiniSnos, rom pesticides erTi preparatuli 
forma mxolod gamonaklisis saxiT SeiZleba gamoyenebuli iqnes 
mcenareTa qimiuri dacvis ori an meti xerxiT, ZiriTadad ki igi unda 
ixmarebodes erTi xerxiT (meTodiT). 
   mas Semdeg, rac dadgindeba mcenaris da mavneblebisa da 
avadmyofobebis ganviTarebis fazebi, romlisTvisac xSirad raionis 
eqstenciuri momsaxurebis specialistebis daxmareba an 
konsultaciebi xdeba saWiro, praqtikuli gamoyenebisaTvis 
rekomendebulia pesticidebis Semdegi preparatuli formebi: 
Sesafrqvevi da Teslis dasamuSavebeli fxvnilebi (dustebi), 
svelebadi suspenzebadi fxvnilebi, granulirebuli preparatebi, 
koncentrirebuli xsnarebi, emulgirebadi koncentratebi, aalebadi da 
aqrolebadi koWebi, antiseptikuri da inseqticiduri sapnebi da 
saRebavebi, inseqticiduri qaRaldebi da a.S. 
   Sesafrqvevi fxvnilebi, romlebic xSirad iwodebian dustebad 
warmoadgenen pesticidis da romelime Semavseblis nawilakebis 
garkveul zomamde (fraqciamde) dafqul erTgvarovan meqanikur narevs. 
dustSi pesticidis Semcveloba imdeni unda iyos, rom saerTod 
miRebuli normebiT (saSualod 15_25 kg/ha) Sefrqvevisas gamovlindes 
pesticidis maRali toqsikuroba anu efeqturoba mavne organizmis 
mimarT, raTa uzrunvelyofil iqnes gatarebuli RonisZiebebis 
(Sefrqvevis) damakmayofilebeli efeqtianoba. Ppesticidi da 
Semavsebeli urTierTTan ar unda reagirebdes qimiurad, winaaRmdeg 
SemTxvevaSi maTi Serevisas warmoiqmneba mavne organizmisaTvis 
naklebtoqsikuri SenaerTebi, ar aris gamoricxuli agreTve am gziT 
feTqebadi SenaerTebis warmoqmna da sxva uaryofiTi movlenebi. A        
     amitom, Semavseblad umetes SemTxvevaSi gamoiyeneba 
indeferentuli nivTierebebi: talki, pirofiliti, carci, kaolinebi, 
bentonitebi da sxva Tixebi, upiratesoba eZleva talks da 
pirofilits, vinaidan isini Sefrqvisas ar warmoqmnian did koStebs 
da kargad ekvrian mcenares. dedamiwaze momuSave aparaturiT 
gamosayenebeli Sesafrqvevi fxvnilebis (dustebis) nawilakTa sidide 
saSualod unda udrides 15_25 mikrons, xolo aviaSemfrqvevisaTvis 
gaTvaliswinebuli preparatebisa 25_50 mikrons. Uufro mcire an ufro 
didi zomis nawilakebi cudad ekvrian mSrali foTlis zedapirs da 
cvivian Zirs (didi zomis nawilakebi) an gaibnevian atmosferoSi 
(mcire zomis nawilakebi). Ddustebis damzadebisas am uaryofiTi 
movlenis Tavidan acileba garTulebulia, vinaidan teqnikurad 
SeuZlebelia erTi da igive zomamde pesticidis da Semavseblis 
nawilakebis dafqva; amitom dustebs umateben mineralur zeTs (3_5%-is 
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raodenobiT), rac minimumamde amcirebs mcire zomis nawilakebis 
haerSi gabnevas. 
   Aanalogiur principzea agebuli Teslis mSralad Sesawamlad 
gankuTvnili fxvnilebis damzadebac, mxolod mxedvelobaSi unda 
iqnes miRebuli, rom am dros preparatis xarjvis normaa saSualod 
0,5_2 kg/tonaze, Tumca arc Tu iSviaTad ixmareba ufro meti 
raodenobac. specialuri formis preparatebis uqonlobisas dasaSvebia 
Sesafrqvevi fxvnilebis (dustebis) Teslis Sesawamlad gamoyeneba, 
magram gasaTvaliswinebelia, erTi mxriv, masSi moqmedi sawyisis 
(pesticides) Semcveloba, xolo, meore mxriv, mcenaris foTlebsa da 
ama Tu im Teslze preparatis mimkvrelobis da SenarCunebis 
gansxvaveba da Tavisebureba. 
   svelebadi suspenzirebadi fxvnilebi gankuTvnilia Sesxurebis 
wesiT gamosayeneblad. isini, garda pesticidisa da Semavseblisa, 
Seicaven agreTve zedapirulad aqtiur nivTierebebs da mimwebeblebs. 
iseve, rogorc  Sesafrqvevi fxvnilebis damzadebisas, pesticidi da 
Semavsebeli urTierTTan ar unda Sediodes qimiur reaqciaSi, magram 
garda amisa, svelebadi fxvnilebis SemTxvevaSi Semavsebeli kargad 
unda sveldebodes wyliT, ris gamoc am mizniT gamoiyeneba kaolini, 
bentoniti, silikaheli, kalciumis metasilikati, xolo talki, 
pirofiliti da sxva zogierTi zemoT dasaxelebuli Semavsebeli 
uvargisia (wyliT ar sveldebian). zedapirulad aqtiur nivTierebad, 
upiratesad ixmarebian tute liTonebis sulfonatebi da 
polieTilenglikolis alkil-ariluri eTerebi, misawebeblad ki 
sulfitspirtis durdo, kazeini da sxva analogiuri nivTierebebi. 
svelebadi fxvnilebis damzadebisas dafqva xdeba ufro intensiurad 
im angariSiT, rom nawilakTa umravlesobis (saSualod 75_80%) 
diametris sidide meryeobs 3_5 mikrons Soris. Cveulebrivad svelebad 
suspenzirebad fxvnilSi Sedis 30_85% pesticide, 10_60% Semavsebeli, 
1,5_2% zedapirulad aqtiuri nivTiereba, 2_3% mimwebebeli. 
   Aanalogiurad mzaddeba Teslis svelad Sesawamlad gamosayenebeli 
suspenzirebadi fxvnilebi, magram am SemTxvevaSic 
gasaTvaliswinebelia Teslis dasamuSaveblad saWiro preparatis 
xarjvis normisa da Teslis dasvelebis Taviseburebani. Aaseve igive 
mdgomareobis gaTvaliswinebiT dasaSvebia mcenaris Sesasxureblad 
gankuTvnili svelebadi suspenzebadi fxvnilebis Teslis svelad 
Sesawamlad gamoyeneba. 
    pesticidTa garanulirebuli preparatebi mSrali formebidan 
yvelaze metad pespeqtuli da popularulia, vinaidan am dros 
minimumamdea dayvanili pesticidis haerSi gabneva da garemos 
danagvianeba. ixmareba niadagSi Sesatanad gankuTvnili 
msxvilmarcvlovani (nawilakTa diametric udris 1_3 milimetrs) da 
aviaciiT gamosayenebeli wvrilmarcvlovani (nawilakTa diametric 
0,25_0,6 milimetri) granuliatebi. Oorive SemTxvevaSi winaswar 
mzaddeba perlitisa da permikulitis, iSviaTad superfosfatis 
granulebi, romlebic SemdgomSi iJRinTebian pesticidiT. 
Ggranulirebisas preparatis SemadgenlobaSi, garda pesticidisa da 
Semavseblisa, Seiyvaneba sinTezuri fisebi an sxva romelime 
mWidasmagvari (damakavSirebeli) nivTiereba. Ggranulirebuli 
pesticidebi niadagSi Seitaneba iq mobinadre mavneblebis winaaRmdeg 
da fesvebis gziT mcenaris intoqsikaciisaTvis, raTa am gziT 
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daiRupon foTlebsa da ylortebze mavneobis momtani mwuwni mwerebi 
da tkipebi. M      
       mcenaris vegetirebuli organoebis mavneblebis, maT Soris 
mRrRneli mwerebis matlebis winaaRmdeg mimarTaven agreTve 
granulirebuli preparatebis TviTmfrinavebiT an vertmfrenebiT 
mobnevas. Ppesticidebis granulatebis dadebiTi mxare garda 
zemoaRniSnulisa, mdgomareobs entomofagebisa da sxva sasargeblo 
organizmebisaTvis nakleb saSiSroebaSi, vinaidan pesticidi 
granulidan iyofa TandaTanobiT da erTbaSad ar grovdeba 
entomofagebisa da akarifagebisaTvis xangrZlivad moqmedi 
maRaltoqsikuri koncentraciebi. 
       pesticidTa koncentrirebuli xsnarebi mzaddeba wyalsa 
(wyalSi xsnadi pesticidebidan) da organul gamxsnelebze. Ppirvelis 
ZiriTadi uaryofiTi mxarea Senaxvisa da transportirebis sirTule, 
didi sacavebis saWiroeba, maRal temperaturaze aqroladoba, xolo 
dabal temperaturaze _ gayinva. Mmiuxedavad amisa, zogierTi 
pesticidis koncentrirebuli wyalxsnarebi (2,4_d; 2 m_4 q; regloni; 
formalini da a.S.) gamoiyeneba praqtikaSi farTo masStabiT. 
Ppesticidebis koncentrirebuli xsnarebi organul gaxsnelebSi 
(navTobis zeTebSi, dizelis sawvavSi, dezaromatizebul navTSi, 
navTobis naxSirwyalbadebSi da a.S.), upiratesad ixmareba 
mciremoculobiani an ultra- mciremoculobiani SesxurebisaTvis, e.i. 
ZiriTadad iseT SemTxvevebSi, roca ar aris saWiro koncentrirebuli 
xsnaris ganzaveba an saWiroa mcire raodenobis wylis damateba da 
SemdgomSi areva Zlieri sarevelebiT. 
  Eemulgirebadi koncentratebi warmoadgenen pesticids, gaxsnils 
romelime gamxsnelSi, Semdgom dispergirebuls wvril wveTebad da am 
wveTebs garSemortymuls wyalSi gaxsnili zedapirulad aqtiuri 
nivTierebebis apskiT. aseTi koncentratebi wyalTan Serevisas 
warmoqmnian mdgrad emulsiebs, romlebic ganSrevdebian mxolod 
ramdenime saaTis dgomisas an zedapirze Sesxurebisas wylis fazis 
aorTqlebis Semdeg. emulgirebad koncetratebSi organuli 
gamxsnelis wveTebi masSi gaxsnili pesticidiT warmoadgenen 
dispersal fazas, xolo wyali _ dispersal ares. aseTi saxis 
emulgirebadi koncentratebi iZlevian pirdapiri tipis emulsiebs, e.i. 
wyalSi Seurevad organul gamxsnelebs (masSi gaxsnili pesticidebiT) 
wvrilwveTebad daSlils da Sereuls wyalSi, romelime emulgatoris 
daxmarebiT. Aarsebobs e.w. Sebrunebuli emulsiebic, roca wyali masSi 
gaxsnili pesticidiT dispergirebuli da ganawilebulia wveTebis 
saxiT organul gamxsnelSi, upiratesad zeTSi. Sebrunebul 
emulsiebSi wyali masSi gaxsnili pesticidebiT dispersiuli fazaa, 
xolo organuli gamxsneli _ dispersiuli are. Uukanasknelebi 
gamoiyeneba, ZiriTadad, mciremoculobiani SesxurebisaTvis. 
Sebrunebuli emulsiis daSlis Sedegad gamoyofili pesticidi 
ukeTesi mimwebeblobiT xasiaTdeba, gvian qroldeba da didxans 
inarCunebs toksikurobas. 
     pirdapiri emulsiis momcemi emulgirebadi koncentratebi 
mzaddeba ori tipis, pirveli tipi Seicavs mxolod pesticidsa da 
gamxsnels, igi pirdapir zavdeba wyalSi emulsiis warmoqmniT. Aamis 
magaliTia polieTilenglikolis eTerebSi (op_1, op_4, op_7, op_10) 
gaxsnili fosfororganuli inseqticidebi, romlebic xasiaTdebian 
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maRali dispersiobiT da didi mdgradobiT Senaxvisas. Mmeore tipis 
emulgirebad koncentratebSi garda gamxsnelisa da pesticidisa, 
Sedis emulgatoric. am SemTxvevaSi pesticidi winaswar ixsneba 
gamxsnelSi da ereva 40_80%-mde gamTbar emulgatorSi. Eemulgirebadi 
koncentratebi Seicavs 20_70% moqmed sawyis (pesticids), danarCen 
gamxsnelsa da emulgators. Mmiuxedavad amisa, arsebobs emulgirebadi 
koncentratebi, romlebic moqmed sawyiss warmoadgens mineraluri 
(navTobis) zeTi masSi sxva romelime pesticidis Serevis gareSe. aseTi 
emulgirebadi koncentrati Seicavs 85%-mde zeTs (moqmed sawyiss), 
danarCen wyalsa da emulgators. 
   pesticidebis gamoyenebis yvelaze axali formaa suspenzirebadi 
koncentratebi. igi warmoadgens 2_3 mikronis sididemde 
daqucmacebuli myari pesticidis nawilakebs Sereuls wyalTan, 
romelSiac winaswar gaxsnilia romelime zedapirulad aqtiuri 
nivTiereba, daleqvis sawinaaRmdego struqturis mimcemi qsantanuri 
fisebi, wylis gayinvis sawinaaRmdego (antifrizuli nivTiereba) 
saSualeba. Kkoncentrati Seicavs 50_50% moqmed sawyiss (pesticids) 
da inaxeba 2 wlis ganmavlobaSi, yovelgvar klimatur pirobebSi. 
suspenzirebadi koncentratebi moxerxebulia xmarebisaTvis, nakleb 
saSiSia garemos danagvianebis TvalsazrisiT, SeiZleba gamoyenebul 
iqnas, rogorc Cveulebrivi, ise mciremoculobiani SesxurebisaTvis. 
aseTi preparatuli formiT zogierTi ucxouri firma sacdeli 
partiebis saxiT uSvebs herbicidebidan atrazins da bladeqss, 
inseqticidebidan _ heqsaqlorans (lindens) da gardonas. 
   Ppesticidebi gamoiyeneba sxvadasxva xerxiT, magram maT Soris 
yvelaze farTod gavrcelebulia Sesxurebis wesi. igi gulisxmobs 
specialuri Sesasxurebeli aparatebis meSveobiT wvril wveTebad 
dawiladebuli siTxis gadatanas mcenaris an uSualod mavne 
organizmebis zedapirze. Sesasxureblad ixmareba pesticidebis 
xsnarebi, suspenziebi da emulsiebi, damzadebuli zemoaRniSnuli 
preparatuli formebidan. 
   Sesxurebis wesis upiratesoba, pesticidebis ekonomiurad xarjva, 
garemos naklebi (SefrqvevasTan SedarebiT) danagvianeba, gafrqveuli 
nawilakebis kargi mimkvrelobis unari da mavne organizmebis 
winaaRmdeg maRali efeqtianobaa. garda amisa, Sesxurebisas 
SesaZlebelia sxvadasxva pesticidis kombinirebulad gamoyeneba, rac 
gamoricxulia Sefrqvevis dros.  
    Sesxureba warmoebs rogorc miwiszeda, ise saaviacio 
Sesasxurebeli aparatebiT. ufro gavrcelebulia miwiszeda Sesxureba, 
vinaidan saaviacio Sesxurebis dros pesticidis haerSi gabnevis gamo 
nagviandeba didi farTobi da amdenad igi ufro saSiSia 
adamianisaTvis. 
    arsebobs miwiszeda Sesxurebis Semdegi wesebi: Cvelebrivi, roca 
samuSao nazavis xarjvis norma mindvris kulturebze udris 300_500 
l/ha-s. pirvel _ or SemTxvevaSi svelebadi fxvnilebi da 
emulgirebadi koncetratebi zavdeba wyalSi, xolo 
ultra_mciremoculobiani Sexurebisas gamoiyeneba specialurad 
damzadebuli preparatebi ganzavebis gareSe. 
     jerjerobiT ultramciremoculobiani Sesxureba tardeba 
saaviacio Sesasxurebeli  aparaturis saSualebiT, magram arsebobs 
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miwiszeda iseTi Sesasxurebeli aparatebi, romlebiTac SesaZlebelia 
pesticidebis mcire raodenobis did farTobze Tanabari ganawileba. 
    Sexurebisas, gansakuTrebiT saaviacio aparaturis gamoyenebisas, 
samuSao nazavi dispergirdeba sxvadasxva sididis wveTebad. 
miRebulia, rom roca wveTebis diametric ar aRemateba 50 mikrons, mas 
ewodos aerozoluri nawilaki, 50_150 mikroni diametrisas _ 
wvrilwveTovani Sexureba, xolo 150_300 mikroni da 300 mikronze meti 
diametris nawilakebis miRebisas Sesabamisad saSualo wveTovani _ anu 
Cveulebrivi da msxvilwveTovani Sexureba. Cveulebrivi preparatuli 
formebis aerozoluri da wvrilwveTovani nawilakebis umravlesoba 
swrafad qroldeba da ganibneva haerSi, ris gamoc iSviaTad xvdeba 
daniSnulebis (mavne organizmis adgilsamyofelSi) adgilas da ar 
iZleva sasurvel efeqts, mxolod 150_200 mikronze ufro didi 
diametris wveTebi SeiZleba nebismierad mimarTul iqnes 
dasamuSavebel farTobebze ise, rom maTi umravlesoba moxvdes 
daniSnulebis adgilas da ar gaibnes haerSi. Aamitom wvrilwveTovani 
(mciremoculobiani da ultramciremoculobiani) Sexurebisas 
gamoiyeneba Znelad aqroladi zeTovani emulsiebi da xsnarebi. Uufro 
mizanSewonilia am SemTxvevaSi xmarebul iqnes e.w. Sebrunebuli 
emulsiebi. maT aqvT Jeles an pastis konsistencia, ris gamoc 
Sesxurebisas dispergirdebian msxvil wveTebad, romelsac 
garSemortymuli aqvs ara wyliani, aramed zeTis Semcveli Znelad 
aqroladi apski. Ees xels uSlis pesticides aqrolebas, manam, sanam 
igi miaRwevdes  daniSnulebis adgilas, Semdeg ki xels uwyobs 
mcenaris zedapirze pesticidis Semcveli wveTebis miwebebas da 
dakavebas. 
   Sefrqvevisas specialuri Sesafrqvevi aparatebiT mcenaris an mavne 
organizmis zedapirze gadaitaneba fxvnilisebri preparatebi. 
Sefrqvevis wesis upiratesobaa didi farTobebis swrafi damuSaveba, 
gamoyenebis simartive da wylis saWiroebis gamoricxvaa. Uukanasknels 
gansakuTrebiT didi mniSvneloba aqvs mTagorian adgilebSi, sadac 
gaZnelebulia wylis mizidva. Mmiuxedavad amisa, amJamad Sefrqveva ar 
aris farTod gavrcelebuli, vinaidan Sefrqveuli nawilakebi cudad 
magrdeba zedapirze da gamoyenebis efeqtianobac dabalia. amasTan, 
Sefrqveva didad aris damokidebuli qarze da haeris 
aRmaval_daRmaval dinebaze, rac aseve SesamCnevad amcirebs 
pesticidebis gamoyenebis am wesis efeqtianobas da gamoyenebis 
SesaZleblobas. 
   Sefrqvevis xarisxi didad aris damokidebuli Sefrqvevis droze. 
mizanSewoniladaa cnobili Sefrqveva Catardes adre diliT an 
saRamos saaTebSi, roca gamoricxulia haeris aRmavali dineba, wynari 
da uqaro amindia, umjobesia Tu es xdeba dilis namze an wvimis 
Semdeg (svel foTlebze ukeT magrdeba Sefrqveuli pesticidi). 
   fumigaciis dros pesticidi gadaiyvaneba orTqlis an gazis, 
zogjer ki kvamlis mdgomareobaSi da aseTi saxiT ixmareba mavne 
organizmebis, upiratesad mavne mwerebisa da tkipebis winaaRmdeg. 
Ppesticidebis gamoyenebis es xerxi aerTianebs fumigacias da 
aerozolebs, vinaidan orive SemTxvevaSi mavne organizmi sunTqvis 
gziT STanTqavs pesticids da iRupeba. 
   Fumigacias, Cveulebriv, atareben specialuri karvebisa da 
gazgaumtari afskebis qveS. Aam dros gamoiyeneba advilad aqrolebadi 
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preparatebi an iseTi pesticidebi, romlebic TviT fumigaciis 
procesSi gamoiyofian gazis saxiT (magaliTad, cianwyalbadis 
gamoyofa ciannadnobidan wylis dasxurebiT an ciannatriumidan 
gogirdmJavas damatebiT). 
   Aerozolis misaRebad gamoiyeneba specialuri aerozoluri 
generatorebi, romlebSic Caisxmeva mineralur zeTSi (dizelis 
sawvavi, mwvane zeTi, solaris zeTi da a.S.) gaxsnili pesticide, 
Semdeg es xsnari ereva gazSi da nawilobriv orTqldeba kidec. 
Ggeneratoridan gamosvlisas gazisa da pesticides narevi civdeba, 
ereva haers da iqceva nislad, romelic sabolood xvdeba mavneblis 
sasunTq gzebSi da Rupavs mas. 
   kvamlis mdgomareobaSi pesticides gadayvana xdeba specialuri 
mbolavi koWebis (magaliTad, “gama”, G_17, G_19  da a.S.) saSualebiT, 
sadac garda pesticidisa, Sedis advilad aalebadi da aqroladi 
narevi, romelic xels uwyobs pesticidis TandaTanobiT gamoyofas da 
dispersiul mdgomareobaSi gadasvlas. 
  Aaerozoluri generatorebi da mbolavi koWebi ZiriTadad 
gamoyenebulia daxuruli Senobebisa da saTavsebis dezinfeqciisa da 
dezinseqciisaTvis. agreTve sasazRvro zolSi daudasturebuli 
mavneobis prevenciisaTvis. mindorSi maT iSviaTad iyeneben, vinaidan ar 
xerxdeba pesticidis iseTi koncentraciis sakmao xnis ganmavlobaSi 
SenarCuneba, rom igi sasikvdilo iyos mavne organizmebisaTvis. Ees 
imiTaa gamowveuli, rom aerozoluri kvamli advilad gaibneva susti 
qariTa da haeris aRmavali dinebiT, aerozoluri nawilakebi ar 
magrdebamcenaris zedapirze. 
  Ffumigacia karvis an afskis qveS upiratesad gamoiyeneba mindvris 
kulturebis Teslis, agreTve CiTilebis, tuberebis, kalmebisa da sxva 
sargavi masalis mavneblebis winaaRmdeg, sxva sasoflo_sameurneo 
mcenareebis fumigacia amJamad ar tardeba. 
  Kkalmebis, Tesleulis, nayofebis, bolqvebisa da sxva sargavi 
masalis fumigacia ZiriTadad warmoebs sakarantino mavne 
organizmisaTvis. es imiTaa gamowveuli, rom aerozoluri kvamli 
saknebSia. Ees saknebi warmoadgenen kargad hermentizebul saTavsebs 
da aRWurvili arian dadgmulobebiT, romlebic uzrunvelyofen 
temperaturuli reJimis regulacias da fumigantis zust dozirebas, 
agreTve fumigantis aqroladobas (sakanSi fumiganti unda moxvdes 
mxolod gazis saxiT). saknis danadgarebSi Sedis agreTve 
gazoanalizatorebi (fumigantis koncentraciisa da degazaciis 
xarisxis gansazRvrisaTvis) da haploiduri indikatoruli saTbobi 
haeris siwmindisa da hermentulobis sisrulis kontrolisaTvis. 
  Aarsebobs uvakuumo da vakuumiani safumigacio saknebi. Ppirveli 
saxis safumigacio saknad SeiZleba gamodges yvela kargad 
hermentizebuli Senoba, sadac daidgmeba zemoaRniSnuli danadgarebi 
da safumigacio masalis datvirTva_gadmotvirTvisaTvis saWiro 
meqanizmebi. Safumigacio vakuumkameras damatebiT aqvs tumboebi, 
romlebic sakanidan gamoqaCaven haers da wnevas daiyvanen 112_125 mm-mde 
(vercxliswylis svetis) safumigacio masalis CatvirTvis Semdeg 
(gazisebri an orTqlisebri fumigantis sakanSi Seyvanis win). vakuumis 
Seqmnis mizania fumigantis swrafi difuzia safumigacio masalaSi. 
  Mm o S x a m u l _ m i s a t y u e b e l i  m a s a l i s  g a m o 
y e n e b a damyarebulia mavneblisaTvis misazidi masalebisa da 
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pesticidis kombinirebaze. misazid substratad Cveulebriv xmaroben 
xorblisa da simindis marcvals, qatos, koptons, sxvadasxva 
mcenareebis foTlebs da a. S. amasTan, pesticidis substratze 
mimwebeblobisa da damkaveblobis gazrdis mizniT xSirad moSxamul-
misatyuebel masalas umateben mimwebeblebs, upiratesad mcenareul da 
mineralur zeTebs. 
  T e s v i s a  d a  r g v i s w i n a  d a m u S a v e b a (Teslis 
Sewamvla, sargavi masalis gauvnebloba), gamoiyeneba niadagSi 
mcxovrebi mwerebisa da mcenaris avadmyofobebis gamomwvevi 
organizmebisagan Teslisa da sargavi masalis dasacavad. Aam dros 
zogjer aRmonacenis wvenSi grovdeba mavne organizmebisaTvis 
momwamlavi nivTierebebi da amdenad garkveuli periodis ganmavlobaSi 
aRmonacenebic daculia mavne organizmebis zemoqmedebisagn. 
Uupiratesoba eniWeba Teslisa da sargavi masalis inseqticidebisa da 
fungicidebis erTdroulad Semcveli kombinirebuli preparatebiT 
damuSavebas, raTa isini dacul iqnes mwerebisa da mcenaris 
avadmyofobebis gamomwvevi organizmebisagan. gamoricxuli ar aris 
marto fungicidis Semcveli Teslis Sesawamli preparatebis xmarebac, 
gansakuTrebiT im SemTxvevaSi, roca nakveTze ar gvxvdeba niadagSi 
mcxovrebi mavne mwerebi an isini iseTi mcire raodenobiT arian, rom 
ar SeuZliaT SesamCnevi zianis miyeneba. 
   Teslis Sewamvla xdeba mSrali, naxevrad mSrali da sveli wesiT. 
yvelaze ufro martivia mSrali Sewamvla, magram saSiSia momuSaveebis 
mowamvlis SesaZleblobis gamo. Ggarda amisa, mSrali Sewamvlisas 
preparati cudad ekvris Tesls da efeqtic dabalia; naxevradmSrali 
Sewamvlisas gamoiyeneba fxvnilisebri preparatebis suspenziebi 
(xarjvis norma 5_10 litri nazavi yovel tona Teslze), romelsac 
mimwebeblobis gazrdis mizniT emateba sulfit_spirtis durdo an 
silikaturi webo; sveli Sewamvla farTod gamoiyeneboda 
fxvnilisebri Teslis Sesawamli preparatebis praqtikaSi SemoRebamde 
(tardeboda formalinis wyalxsnariT), magram amJamad iSviaTad 
mimarTaven mas, radgan teqnikurad rTuli Casatarebelia da Zviric 
jdeba. 
  Mmcenaris Sinagani Terapia pesticidebis gamoyenebis erT-erT mTavar 
xerxad mxolod ukanasknel wlebSi gaxda. igi gulisxmobs mcenareSi 
iseTi qimiuri SenaerTebis Seyvanas, romlebic uvnebelia 
mcenarisaTvis da mcenaris wvens xdis momwamvlelad mavne mwerebis, 
tkipebis an mcenaris avadmyofobebis gamomwvevi organizmebisaTvis. 
Sinagani Terapiis mizniT Sesxurebis an niadagSi Setanis gziT 
ixmareba sistemuri inseqticidebi, inseqtoakaricidebi da fungicidebi, 
magram mimarTaven mravalwliani nargavebis StambSi ineqciasac. 
Ukanasknel SemTxvevaSic upiratesad sistemuri pesticidebi 
gamoiyeneba, Tumca zogierTi kontaqturi inseqticidic am gziT 
gamoyenebisas maRal efeqts iZleva. 
    mcenareTa Sinagani Terapiis meTodTan axlos dgas, SeiZleba 
iTqvas misi erT-erTi nairsaxeoba, lubrikaciis xerxi. Mmas 
upiratesad iyeneben saTesle meurneobaSi, tyis Aam dros mozrdili 
mcenaris Reroze usvamen pesticidis koncentrirebul nazavs, 
romelic iWreba ReroSi da gadaadgildeba wvenTan erTad. es xerxi 
efeqtiania mwuwni mavneblebis winaaRmdeg, magram, zogjer, 
lubrikaciis xerxiT damuSavebuli mcenareebi, iSviaTad ylortebi da 
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foTlebi toqsikuria mRrRneli tipis mwerebis matlebisTvisac. 
marTalia, lubrikacia Sromatevadia, magram am xerxiT mcenareebis 
damuSaveba 5_6-jer ufro swrafad xdeba, vidre StambSi ineqciis 
dros.  
    mcenareTa qimiuri dacvis saSualebebis gamoyenebis yvelaze axali 
da perspeqtiuli xerxia pesticidebis qafiT mcenareebis damuSaveba. am 
dros romelime pesticidis koncentrirebuli xsnari (gamxsnelia 
zedapirulad aqtiuri nivTiereba) ereva haerSi specialuri tumbos an 
gamfrqvevis saSualebiT da gadaiqceva qafad, Semdeg ki igi pirdapir 
(igive aparatebis meSveobiT) gadaitaneba mcenareze im raodenobiT, 
rom mcenaris zedapirze gamoleqili pesticidi maRaltoqsikuri  iyos 
Sesabamisi mavne organizmisaTvis. 
   qafis saxiT pesticidebis gamoyenebisas mniSvnelovnad mcirdeba 
maTi haerSi gabneva da am mizeziT garemos danagvianeba; mcenaris 
damuSaveba SesaZlebelia saSualoze ufro Zlieri qaris drosac; 
TiTqmis gamoricxulia mezoblad mdebare nakveTebze pesticidis 
moxvedra da mcenareebis dazianeba am nakveTebze (magaliTad, 
herbicidebis gamoyenebisas); damuSavebuli nakveTebi advilad 
gamoirCeva daumuSaveblidan, riTac gaadvilebulia kontroli, ufro 
ekonomiurad ixarjeba pesticiduri preparatebi da a.S. 
    amJamad praqtikaSi iSviaTad gamoiyeneba, magram mainc yuradRebis 
Rirsia pesticidebis inversiuli da eJeqciuri nazavebis damzadebisa 
da gamoyenebis xerxebi, romlebsac gansakuTrebul SemTxvevebSi 
urCeven pesticidebis mwarmoebeli korporaciebi. 
     inversiuli nazavebis miRebis mizniT winaswar qarxnulad 
mzaddeba specialuri Sedgenilobis preparatuli forma, romelic 
wyalTan Serevisas swrafad ganSrevdeba da gamoiyofa masSi Semavali 
zeTi, igi asvelebs myari agregatuli formis pesticids, magram 
pesticidi ki ar ileqeba wyalSi, aramed rCeba suspenzirebul 
mdgomareobaSi da Sesxurebis gziT gadaitaneba mcenaris zedapirze an 
mavne organizmis gare safarvelze. inversiuli nazavis upiratesoba 
pesticidis ukeTesi mimkvreloba da damkavebloba (zeTiT dasvelebis 
gamo), magram preparatuli formis damzadeba da gamoyeneba sxva 
xerxebTan SedarebiT ufro Zviri jdeba. 
     eJeqciuri nazavis damzadebis mizniT pesticidis da emulgatoris 
(sulfit-spirtis durdos xsnaris) winaswar gaangariSebuli 
raodenoba kargad aireva, Caisxmeva Sesasxurebeli aparatis 
rezervuarSi da CairTveba eJeqtori. eJeqciis procesSi mzaddeba 
pesticidis emulgirebadi koncentrati da igi TandaTanobiT zavdeba 
wyalSi, rezervuaris gavsebisas ki gamoirTveba eJeqtori da nazavi 
mzadaa gamosayeneblad. Aam dros erT teqnologiur procesadaa 
gaerTianebuli pesticidis preparatuli formis damzadeba, misi 
wyalTan Sereva da mcenareze Sesxureba. Ees xerxi ekonomiurad metad 
gamarTlebulia, magram teqnikuri sirTulis gamo iSviaTad iyeneben. 
 
 
     2.3. bioturi da abioturi stres-faqtorebis zegavlenis Tavidan     
                     acilebis an Semcirebis meTodebi 
 

memcenareobaSi mosavlis formireba biologiuri 
TvalzazrisiT ganisazRvreba bioturi da abioturi stress 
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faqtorebis zemoqmedebiT, dawyebuli Teslidan an sargavi masalidan 
saboloo produqciamde. bioturi faqtorebi aris zogadad cocxal 
organizmebze sxva organizmebis zemoqmedebis gavleniT gamowveuli 
movlenaTa erToblioba, xolo abioturi faqtorebi aris organizmze 
moqmedi araorganul garemos faqtorTa erToblioba, romelSic 
ganasxvaveben qimiur da fizikur anu klimatur faqtorebs. 
    Tanamedrove memcenareobaSi mosaxleobis srulfasovani sakvebi 
elementebiT da gansakuTrebiT mcenareuli cilebiT 
dakmayofilebisaTvis mniSvnelovani roli eniWeba mindvris 
kulturebis stabilur warmebas, romlebic Seicaven maRalxarisxovan 
cilebs, cximebs da saxamebels, isini advilad moineleba da 
SeiTviseba adamianis organizmis mier. amasTan es produqcia ar unda 
iyos mavne organizmebis narCenebis Semcveli da teqnikuri 
TvalsazrisiT sufTa. 

saqarTvelo mkveTrad gansxvavebuli niadagur-klimaturi 
pirobebis mqone qveyanaa, sadac pirobiTad 22 niadagur-klimaturi 
zonaa metad gansxvavebuli pirobebiT. amitom gavrcelebuli jiSebi, 
unda iyvnen ekologiurad plastikuri, maRalmosavliani, 
fakultaturi, gvalvagamZle da yinvagamZle, sokovan daavadebaTa da 
mavneblebis mimarT tolerantuli anu iyvnen bioturi da abioturi 
stres-faqtorebis mimarT mdgradebi. ganvixiloT bioturi faqtorebis 
yvelaze gavrcelebuli saxeobebi da daavadebebi. 

mindvris kulturebis mosavlianobaze yvelaze did uaryofiT 
gavlenas axdens sokovani daavadeba askoqitozi (Ascochytarabiei), 
daavadeba Cndeba rogorc fesvebze, aseve Reroze, foTlebze, 
sagvelaze, TavTavebze, parkebze da marcvlebze. am ukanasknelze is 
muqi laqebis saxiT rCeba, rac mniSvnelovnad auaresebs marcvlis 
savaWro saxes. askoxitozis ganviTarebas xels uwyobs gazafxulis 
uxvnaleqianoba da masTan dakavSirebuli klimaturi pirobebi, agreTve 
arasworad Catarebuli agroteqnikuri wesebi, ris Sedegad 
dasarevelianeba warmoadgens erT-erT ZiriTad faqtors. is 
SesaZlebelia Tavidan aviciloT Tesvis win Teslis da aRmonacenis 
fungicidebiT damuSavebiT, magram ekologiurad sufTa, organuli 
miwaTmoqmedebisaTvis yvelaze mniSvnelovania gamoyvanili iqnes iseTi 
jiSebi, romlebic ar arian mgrZnobiare am daavadebis mimarT.  

mindvris da teqnikuri erTwlovani kulturebi xSirad ziandeba 
agreTve fuzarioziT (Fusarium Martii App et Wr.) es daavadeba azianebs 
mcenaris yvela nawils da Tu askoqitoziT daavadebuli gamxmari 
mcenare aris ruxi feris, fuzarioziT daavadebuli ki Calisferia. es 
ukanaskneli ar warmoadgens imdenad saSiS da iseT gadamdeb 
daavadebas, rogoric aris askoqitozi. fuzarioziT ziandeba erTeuli 
mcenareebi, xolo askoqitozi aramdgradi jiSisaTvis mTlianad 
damRupvelia. 

mindvris kulturebis mavneblebidan aseve aRsaniSnavia bambis 
xvatari (Chloridea obsolete F.), romelic Wams rogorc axalgazrda 
mcenaris wveros foTlebs, aseve marcvals, xvrets kilebs da parks, 
Wams mwvane (Wyint) marcvals.  
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    suraTi 2.13. setyvisgan dazianebuli simindis plantacia,  
                romelic sasilosed aiReba 
 

      mindvris kulturebis marcvlis mosavlianobis Semcirebis erT-
erT mizezs warmoadgens  agreTve mcenaris foTlebis dazianeba 
menaRme buzebiT (Liriomyza cicerina Rond.), romelebic SeuiaraRebeli 
TvaliT SeumCnevlebi arian. isini moZraoben foTlis qsovilSi da 
woven mis wvens, mcenaris zrdasTan erTad qveda iarusis foTlebidan 
gadadian norC foTlebze da aferxeben mcenaris normalur zrda-
ganviTarebas. 
 

            
 
   suraTi 2.14. setyvisgan dazianebuli xorblis naTesi,  
          romelic  monosakvebad unda iqnas aRebuli 
 
saqarTveloSi mindvris kulturebis naTesebis erT-erT aqtiur 

mtrad SeiZleba CaiTvalos mindvris Tagvebi. isini Zoven axlad 
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aRmocenebuli mcenaris naz Reros da foTols, rac iwvevs naTesis 
gameCxrebas  da gamomdinare aqedan mosavlianobis Semcirebas. Tagvi 
saSiSia agreTve beRlad marcvlis Senaxvisasac. mindvris Tagvebi 
siamovnebiT Wamen xorblis, qeris, muxudos marcvals (Tagvebis 
winaaRmdeg mindorSic da sawyobSic saWiroa qimiuri brZola). Tagvebi 
ar Wamen zogierT samarcvle parkosnebis marcvals/Tesls, magaliTad 
lobios. 
      abioturi faqtorebidan mindvris kulturebis mosavlianobaze 
uaryofiTad moqmedebs gvalva, yinva da Warbi naleqebi. zogierTi 
samxreTis mindvris kulturaa da is SesaniSnavad itans zomier 
gvalvebs, magram zogierT regionebSi, mag. kaxeTSi, qarTlSi da sxva 
raionebSi maRali temperatura yvavilobis periodSi uaryofiTad 
moqmedeben gamonaskvis procesze da yvaviledis warmoqmna-avsebaze. 
rogorc cnobilia, saqarTveloSi aseTi gvalvebi ar aris iseTi 
mkacri, rom gavlena moaxdinos gvalvagamZle mindvris kulturaze. 

mindvris kulturebis marcvlis mosavlianobaze abioturi 
faqtorebidan yvelaze did uaryofiT gavlenas axdens Warbi naleqebi, 
romlebic garda imisa rom iwvevs daavadebebs, wvimebi yvavilobis 
dros iwvevs yvavilebis cvenas da  xSiria carieli TavTavis an 
parkebis ganviTarebis SemTxvevebic. mcenare agrZelebs vegetacias da 
garegnulad parkebi da mcenaris Reroebi aris ruxi feris. miuxedavad 
imisa rom mindvris kulturebis umetesi jiSebi ar xasiaTdeba 
parkebis da marcvlis cvenadobiT, gaxangZlivebuli vegetaciis gamo 
marcvlis nawili aris srul simwifeSi, nawili ki Wyinti, rac iwvevs 
miRebuli mosavlis xarisxis da moculobis daqveiTebas.  
     agronomiuli TvalsazrisiT, mindvris kulturebisaTvis 
mosavlianobis ZiriTadi ganmsazRvreli aris genotipi, magram didi 
mniSvneloba aqvs agreTve bunebriv pirobebs. xSirad erTi da igive 
jiSebi sxvadasxva wlebSi sxvadasxva mosavals iZleva, rac 
gamowveulia gansxvavebuli klimaturi pirobebiT (roca niadaguri 
pirobebi da agroteqnika Tanabaria).  
       bioturi da abioturi stres-faqtorebis zegavlenis Tavidan 
acilebis an Semcirebis mizniT bolo 3 aTwleulis ganmavlobaSi 
mecnierebis mier gamoyenebulia yinvagamZle mindvris kulturebis 
jiSebi, romlebic iTesebian Semodgomaze da adre gazafxulze, Tesvis 
aseT pirobebSic iZlevian karg mosavals. literaturidan cnobilia, 
rom mindvris kulturebi yinvebis mimarT gansakuTrebiT mgrZnobiarea 
aRerebis (pureulebi) da datotvis (samarcvle parkosnebi) sawyis 
fazaSi.  
    mravali wlebis analiziT da miRebuli mosavlianobis 
simulaciuri modelis damuSavebiT, mindvris kulturis maRali 
mgrZnobiarobis miuxedavad bioturi da abioturi stresebis mimarT, 
individualuri gamorCeviT saqarTveloSi miRebuli da 
gasavrceleblad daSvebulia (daraionebulia) mindvris kulturebis 
mravali axali jiSi, romlebic Sesabamis zonebSi gamosadegia 
rogorc saSemodgomo aseve sagazafxulo TesvisaTvis (orTeslaa), 
gamZlea daavadebebis mimarT da xelsayrelia meqanizirebuli wesiT 
movla-moyvanisaTvis. paralelurad unda mimdinareobdes am jiSis 
samrewvelo gamocda da meTesleoba.  
     bioturi da abioturi stres-faqtorebis zegavlenis Tavidan 
acilebis an Semcirebis kidev erT meTods warmoadgens agroteqnikuri 
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RonisZiebebis Catarebis dros kalendaruli vadebis gadaxedva da 
koreqtireba mindvris yvela kulturis jiSis sizustiT, gamomdinare 
am jiSis zrda-ganviTarebis fazebidan.      
     aq igulisxmeba agrovadebis iseTi cvlilebebi, roca mocemuli 
kulturis konkretuli jiSi iTeseba ufro adre an ufro gvian, vidre 
es gaTvaliswinebuli iyo agrovadebiT. magaliTad, cnobilia rom 
kartofili metad mgrZnobiarea abioturi stresis – maRali 
temperaturebis mimarT yvavilobis fazaSi. am SemTxvevaSi, viciT ra 
konkretuli jiSi Cveni raionis romeli Tvis dekadaSi yvavilobs, es 
periodi gadaiweva kartofilis dargvis gaTvaliswinebuli 
agrovadebidan 10-12 dRiT win an ukan.  
 
 
 
   2.4. setyviT da grigaliT dazianebuli marcvlovani da teqnikuri     
               kulturebis mcenareebis movlis wesebi 
 
     mindvris da teqnikuri erTwlovani kulturebis biologiuri 
masis formirebisa da memcenareobis produqciis intensiuri warmoebis 
dros yvelaze gavrcelebuli amindis stiqiur ubedurebaTa 9/10 
SeiZleba 5 jgufad daoyos: 

• wyaldidoba, romelzedac modis yvela stiqiuri ubedurebisagan 
miyenebuli zaralis 40%; 

• tropikuli ciklonebi – 20%; 

• miwisZvra – 15%; 

• gvalva – 15%; 

• setyva da grigali _ 10%; 
     gasul saukuneSi miwisZvrebisa da qariSxalebisagan daiRupa 2 
milionamde   adamiani.   igive  periodSi  wyaldidobebisagan 
gamowveuli 
adamianTa msxverplis raodenobam Seadgina 9 molioni. gvalvebisagan 
sasoflo-sameurneo kulturebis mousavlianobiT SimSilobiT igive 
periodSi daiRupa 30 milionamde adamiani. stiqiur movlenebs Soris, 
samwuxarod mainc pirvelobs wylismieri ubeduri movlenebi: setyva, 
wyaldidobebi da naleqebis deficiti (gvalva).  
      analogiuri xasiaTis klimaturi kataklizmebi saqarTvelos 
teritoriis udides nawilzec farTod vrceldeba da Cveni qveyana 
warmoadgens maRali agraruli riskebis regions, ris Sedegad Cveni 
sazogadoebrioba SeSfoTebulia ukanasknel periodSi stiqiuri 
movlenebis gaxSirebiT, maTgan miyenebuli sasoflo-sameurneo 
kulturebis zaralis zrdiT. aq erTmaneTs Tu SevadarebT 
erTwlovani da mravalwlovani kulturebis zarals da misi 
agroteqnikuri RonisZiebebiT gamosworebis Sansebs, saswori aSkarad 
mravalwlovanebis mxares gadaixreba.  
    saqarTveloSi yovelwliurad aTobiT didi da patara setyva, 
wyalmovardnebi, Rvarcofebi, mewyrebi da gansakuTrebiT gvalvebi 
Cveulebriv movlenad iqca. isini xSirad gamousworebel zians 
ayeneben qveynis soflis meurneobis mTavar dargs memcenareobas, 
romelTa drosac gamoaSkaravda naklovanebebi, romlebic Tan axlavs 
am dargSi stiqiisagan dacvis da reabilitaciis RonisZiebebis 
ganxorcielebas. gansakuTrebiT yuradsaRebia is faqti, rom stiqiiT 



 100

gamowveuli zaralis masStabebi ar mcirdeba, da zogjer intensiurad 
izrdeba kidec. 
      mindvris da gansakuTrebiT teqnikuri kulturebis warmoebisas 
gamocdileba gviCvenebs, rom ubedurebis meore dRidave unda 
vemzadoT momavali mosalodneli stiqiis gauvnebelsayofad, 
Sesabamisi agroteqnikuri RonisZiebebis gatarebidan dawyebuli 
naTesebis sadazRveo saqmianobiT damTavrebuli, vinaidan riskis 
faqtorebis gameorebis albaTobis mTlianad gamoricxva amJamad 
aravis ZaluZs.   
      araxelsayreli amindi mkveTrad auaresebs sasoflo-sameurneo 
kulturebis mosavlianobas. magaliTad, saqarTveloSi erTwlovani 
mindvris kulturebisaTvis SedarebiT mosavlian wels TiTqmis 
yovelTvis naklebad mosavliani mosdevs, Tanac mosavlianobis 
maqsimaluri rxevebi kartofilisa imyofeba 25%-is zRvrebSi, 
marcvlovani da samarcvle parkosani kulturebisaTvis aRwevs 50%-s, 
xolo mzesumzirisaTvis 95%-s. iseTma stiqiurma movlenebma, rogorc 
aris gvalva, setyva, wyaldidoba, romelTa sixSire klimatis 
globalur daTbobasTan erTad mkveTrad izarda, SeiZleba miayenon 
kolosaluri zarali Cveni qveynis soflis meurneobas. 
 
                                                              cxrili 2.1. 
    saqarTveloSi sasoflo-sameurneo produqciis warmoeba, 1000 t                 

 
wyaro: statistikis departamenti, 2009 
 

      rogorc cxrili 2.1-dan Cans, naTesi farTobebis umniSvnelo 
cvlilebebis pirobebSi sasoflo-sameurneo produqciis mosavlianoba 
da mecxoveleobis produqtiuloba wlebis mixedviT mkveTrad 
cvalebadia, rac ganapirobebs klimatis agraruli riskebis Sefasebis 
aucilbloblobas. mecxoveleobaze Zalze did zegavlenas axdens 
mindvris kulturebis mousavlianoba, am dargidan damzadebuli 
sakvebis deficitis gamo, gamowveuli pirvel rigSi im stiqiuri 
klimaturi anomaliebiTa da movlenebiT, romlebic zemoT iyo 
aRniSnuli. 
           meore Taviseburebas mindvris kulturebis gamoyenebuli 
sawarmoo resursebisa da misaRebi produqciis biologiuri xasiaTi 
warmoadgens. teqnologiuri operaciebis Sesrulebis vadebi da 
Tanmimdevroba swored am xasiaTiTaa ganpirobebuli, da maTi darRveva 
aucileblad zrdis produqciisa da Semosavlis dakargvis risks. 
mindvris kulturebis dagvianebuli anda naadrevi Tesva, araswori 
morwyva, mosavlis aRebis gaWianureba, rasac setyva da zafxul-

kulturebi 1990 1997 1998 1999 2000 2003 2007 
marcvali (xorblis 
garda) 

270,2 901,9 597,8 780,5 408,0 287,3 295,8 

xorbali 257,7 190,4 174,8 198,3 89,4 225,4 74,9 
kartofili 293,6 353,0 349,8 443,3 350 425,2 229,2 
bostneuli da baRCeuli 443,2 540,9 412,2 525,2 440 400,4 190.3 
xorci 170,3 120,7 104,1 100,5 107,9 108,9 69,4 
rZe 659,4 600,2 634,7 660,3 618,9 765,1 624,7 
kvercxi (mln. cali) 769,2 370.4 380,4 390,1 361,4 458,1 438,1 
matyli 6,2 1,7 1,7 1,7 1,9 2,0 1,9 
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Semodgomis grigali SeiZleba moyves, dakavSirebulia produqciis 
dakargvis riskTan, danaxarjebis zrdasTan, Semosavlis SemcirebasTan. 
 
 

           
                                 
                            sur. 2.15.  Cawolili TavTavianebis asaRebi kombaini 
 
      da bolos, mindvris kulturebisaTvis damaxasiaTebelia kidev 
erTi, mesame Tavisebureba – teritoriuli ganfeniloba, rac 
arTulebs wyaldidobiT, setyviTa da grigaliT dazianebuli 
naTesebis teqnologiur kontrols da dazianebebis droulad 
aRmofxvris realur SesaZleblobebs. 
     amgvarad, zemoCamoTvlili riskebis erToblivma zemoqmedebam 
SeiZleba miayenos sagrZnobi zarali qveynis agrarul seqtors, rasac 
kidevac hqonda adgili aRmosavleT saqarTveloSi 2000, 2003, 2005 da 
2009 wlebSi aRmosavleT saqarTvelos mexorbleobis tipiur 
raionebSi.   
     wyaldidobebiT (datborviT), setyviTa da grigaliT mindvris 
kulturebis dazianeba gamoixateba am kulturebis mcenareTa 
miwiszeda vegetatiuri masis fizikur dazianebaSi da am mcenareTa 
ganviTarebis fazebis mixedviT ganisazRvreba zianis/zaralis donec. 
Tumca aris iseTi mindvris kulturebic, romelTa miwiszeda 
organoebis dazianeba pirdapir kavSirSia miwisqveSa organoebis 
(magaliTad kartofilis SemTxvevaSi) mosavlianobis daqveiTebasTan, 
zogjer ki mTlianad ganadgurebasTan. 
     TavTaviani pureulebis setyviT dazianebis Semcirebis adekvaturi 
RonisZiebebis misaRebad, pirvel rigSi unda davadginoT mcenareebis 
ganviTarebis fazebi da aqedan gamomdinare davsaxoT zaralis 
minimumamde SemcirebisaTvis Casatarebeli RonisZiebebi an maTi 
kompleqsi. rac Seexeba grigalis mier pureulebis etapobriv Cawvenas, 
romelic ZiriTadad am kulturebis vegetaciis dasrulebis fazebSi 
xdeba, Tanamedrove sasoflo-sameurneo teqnika da gansakuTrebiT 
kombainebi aRWurvilia xederis danamatebiT, romlebic 
uzrunvelyofen Cawolili pureulebis wamowevas, xederiT gasworebas, 
mkas da marcvlis gamolewvas minimaluri danakargebiT. 
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           suraTi 2.16. monosakvebad aRebuli xorbali  
 
 
     aseT pirobebSi mindvris ZiriTad kulturebis mosavlis 
gadarCena, Tu marcvali imdenad momwifebulia, rom SeiZleba misi 
gamolewva, dakavSirebulia garkveul danakargebTan, agreTve 
danakargebTan misi Srobis, gawmendisa da pirveladi damuSavebis 
procesSi. garkveuli sirTuleebi SeiZleba warmoiSvas mikvlevadobis 
procesSi, sanam ar daiwyeba aseTi marcvlis gadamuSaveba, marcvlis 
dazianebis areSi obis sokoebis ganviTarebis gamo. 
      zogjer TavTaviani pureulebis setyviT dazianeba imdenad 
STambeWdavia, rom CawolasTan erTad TavTavSi SemorCenilia 
marcvlis 15-20% da isic mis zeda nawilSi. amitom misi kombainiT 
samarcvled aRebas azri ara aqvs, vinaidan marcvlis gamosavali 
Zalze mwiria. aseT SemTxvevaSi, zaralis Sesabamisi fiqsirebis Semdeg 
iReben gadawyvetilebas pureulebis monosakvebad aRebis Sesaxeb, rac 
imaSi mdgomareobs, rom gamoulewavad Tibaven mTel miwiszeda masas 
da mas TanmiyolebiT bardanebad (marTkuTxa an mrgvali) amuSaveben. es 
aris zaralis Semcirebis saukeTeso gamosavali ekonomikuri da 
meurneobis diversifikaciis TvalsazrisiT. 
       SedarebiT mZime viTareba iqmneba xolme, roca am stiqiuri 
movlenebiT ziandeba tuberiani da Zirvenebiani kulturebi. 
kartofilis setyviT an grigaliT dazianebis SemTxvevaSi mimarTaven 
Semdeg agroteqnikur RonisZiebebs: aclian damtvreul foCebs, 
miyolebiT wamlaven fungicidebiT, raTa ar ganviTardes lpobis 
procesi damtvreul da dazianebul mwvane masaze, miuxedavad 
ganviTarebis fazisa mTlianad atareben miwis Semoyras rigebSi an 
individualurad buCqebis garSemo. 
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     suraTi 2.17.  reabilitirebuli kartofilis plantacia 
 
     kidev ufro rTuli viTareba iqmneba, roca grigali azianebs iseT 
mindvris kulturas, rogoricaa simindi. am mcenareebis Tundac mcire 
raodenobis gadarCena, ganviTarebis ra fazaSic ar unda iyos is, 
praqtikulad mizanSeuwonelia konkurentunarianobis TvalsazrisiT. 
amitom aseTi dazianebis dros, darCenil mwvane masas Tibave an iReben 
silosis amRebi kombainebiT, gaaqvT farTobidan, saswrafod atareben 
niadagis frezirebas da ase damuSavebul niadagSi siminds axlidan 
Tesaven. Tesva unda Catardes SemWidrovebul vadebSi mokle 
savegetacio periodis simindis hibridiT an jiSiT. aseT SemTxvevaSi 
(aseTi kataklizmebi CvenSi ZiriTadad zafxulSi xdeba) naTesi 
uzrunvelyofilia maRali temperaturiTa da niadagis teniT, ris 
gamoc aRmoceneba da ganviTareba metad intensiurad mimdinareobs, 
rac simindis marcvlad an sasilosed miRebis SesaZleblobebs qmnis. 
grigalis mier damtvreuli da dasilosebuli masa ki araTu 
inazRaurebs gaweul danaxarjebs, aramed rentabelursac ki xdis 
miRebul produqcias. 
 
           
    sakvanZo sityvebi: ekosistema, generacia, vegetacia, pesticidebi, 
agroqimikatebi, suspenzia, akaracidebi, inseqticidebi, ovicidebi, 
moluskocidebi, nematodebi, redonticidebi, hermicidebi. 
 
 
kiTxvebi:  

1. mindvris kulturebis romeli mavneblebi da avadmyofobebi 
iciT? 

2. riT iwyeba mavne organizmebis Seswavla? 
3. rogori gavrceleba aqvs fexsaxsrianebs ekosistemaSi? 
4. mwerebi SiSveli metabolizmis ramden stadias gadian? 
5. ZuZumwovarTa klasSi ramdeni saxis mavnebels aerTianeben? 
6. ramden jgufad iyofa pesticidebi? 
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7. ra aris nanospilenZi? 
8. ra igulisxmeba kulturaTa integrirebul dacvaSi? 
9. rogor moqmedeben SesafrQvevi fxvnilebi da svelebad 

suspenziebi? 
10. ra gansxvavebaa pirdapir da Sebrunebuli tipis emulsiebs 

Soris? 
11. Sesxurebis rogori wesebi arsebobs? 
12. ras niSnavs fumigacia? 
13. ras niSnavs mcenareTa Sinagani Terapia? 
14. romeli bioturi da abioturi stres-faqtorebia TqvenTvis 

cnobili? 
15. ra RonisZiebebs atareben dasetyvili da grigaliT 

dazianebuli mindvris kulturebis da teqnikuri kulturebis 
gadasarCenad? 

 
 
                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 105

                            Tavi mesame 
 

3.1. marcvlovan da teqnikur kulturebSi  meqanizebuli  
wesiT samuSaoTa warmoeba 

 
 
    niadagis moxvnis mizani. rogorc ukve avRniSeT, moxvna niadagis 
damuSavebis ZiriTadi operaciaa. moxvnisas guTnis samuSao 
organoebiT, niadagis saerTo saxnavi Sridan, Sveuli da Tarazuli 
mimarTulebiT iWreba gansazRvruli siRrmisa da siganis zoli, 
romelsac belti ewodeba, warmoebs misi gadabruneba zedapiriT 
qvemoT da metnaklebi gafxviereba. niadagis moxvnis mizans beltis 
gadabruneba da gafxviereba Seadgens. rac Seexeba beltis moWras, man 
xeli unda Seuwyos xvnis ZiriTadi operaciebis (gadabrunebisa da 
gafxvierebis) ganxorcielebas. 
    beltis gadabrunebisas niadagSi imarxeba sarevela balaxebi da 
maTi Teslebi, nawverali da kulturul mcenareTa mavneblebis 
kvercxebi da Wuprebi, sadac isini iRupebian. amasTan erTad, beltis 
qveda struqturuli Sre zeviT amobrundeba, xolo zeda ustruqturo 
(struqturadakarguli) Sre qveviT eqceva. 
    niadagis gafxvierebisa da misTvis wvrilkoStovani Senebis 
mocemis mniSvneloba imaSi mdgomareobs, rom fxvier niadagSi advilad 
CaJonavs naleqebi, xolo aorTqleba nela warmoebs. aseT niadagSi 
advilad SeaRwevs agreTve haeric, rac aucilebelia mcenareTa fesvTa 
sistemisaTvis  da qimiur-bilogiuri procesebis uzrunvelsayofad, 
romlebsac organuli nivTierebani (sarevelebis fesvebi, Reroebi da 
foTlebi, kulturul mcenareTa narCenebi da sxva) mcenareebisaTvis 
advilad SesaTvisebel formaSi gadayavs (warmoiqmnebian mineraluri 
marilebi). amasTan erTad, beltebis gafxviereba amcirebs niadagis 
winaRobas, xels uwyobs mcenaris fesvTa sistemis Tanabar 
gavrcelebas masSi da aiolebs Teslebis CaTesvas. 
     magram, rodesac niadagis moxvnis dros beltis gadabrunebaze da 
gafxvierebaze vlaparakobT, saWiroa mxedvelobaSi miviRoT is 
garemoeba, rom am procesebis erTsa da imave dros ganxorcieleba 
yovelTvis ar SeiZleba. mag. mdeloebisa da naWaobari adgilebis 
moxvnis dros SesaZlebelia mxolod beltebis gadabruneba da 
erTmaneTze miwvena, xolo gafxviereba ki ara. am SemTxvevaSi beltebis 
gafxviereba sxva drosa da sxva iaraRebis saSualebiT unda Catardes. 
      gaTerZviT xvna imiT xasiaTdeba, rom moWrili beltebis mTliani 
gadabruneba ki ar xdeba, aramed isini kvlis fskeris mimarT 
daxrilad miwvebian erTmaneTze miyrdnobil. aseTi xvnis uaryofiTi 
mxare is aris, rom miwvenili beltebis pirapirebSi advilad 
wamoizrdeba sarevela balaxebi da beltebis umniSvnelo gafxvierebis 
gamo gaZnelebulia xnulis Semdgomi damatebiTi damuSaveba.  amitom 
gaTerZviT xvna amJamad dasaSvebad aris miCneuli mxolod mcire 
sisqis niadagebze, sadac kulturuli xvna SeuZlebelia. amave dros 
dadgenilia, rom mcire sisqis niadagebis saxnavi Sre TandaTanobiT 
unda iqnes dayvanili normalur siRrmemde. amisaTvis, saWiro 
SemTxvevaSi, guTanze ayeneben specialur damxmare samuSao organos, 
romelsac niadagsaRrmavebeli ewodeba. 
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   kulturuli xvna imaSi mdgomareobs, rom guTnis ZiriTadi tanis 
win dayenebuli winsaxvneli aclis (aglejs) belts 8-10sm sisqis 
dasavrelianebul da ustruqturo zeda Sres, romelsac gafxvierebis 
unari ara aqvs, amtvrevs mas Tavis zedapirze asrialebiT da 
daglejili lentis an beltis saxiT agdebs kvlis fskerze. 10-20sm 
sisqis beltis qveda Sre, guTnis ZiriTadi taniT gadaadgilebuli 
iqneba Tavis zedapirze, zeda SresTan Seurevlad da wvrilkoStovan 
masad gadaqceuli Tavze daeyrdnoba kvlis fskerze gadagdebul 
beltis zeda Sres. aseTi xvna uzrunvelyofs, rogorc sarevela 
balaxebis winaaRmdeg efeqtur brZolas, ise fxvier, wvrilkoStovani 
zedapiris mqone xnulis miRebis SesaZleblobas, riTac is aadvilebs 
niadagis Semdgom damuSavebas. 
    kulturuli xvnis normalur siRrmed 20-22sm iTvleba. 
kulturuli xvna SeuZlebelia mcire sisqis saxnavi Sris mqone 
niadagebze. am SemTxvevaSi warmoebs gaTerZviT xvna, rac uwinsaxvnelo 
guTniT xorcieldeba. 
     garda ganxiluli xvnis ZiriTadi saxeebisa, SeiZleba kidev 
davasaxeloT, egreT wodebuli, aCeCva anu mcire (5-10sm) siRrmeze xvna 
(gadaxvna) da niadagis moxvna beltebis gadaubruneblad. am 
ukanasknel SemTxvevaSi iWreba 40-50sm sisqis beltebi, romlebic 
iSleba (fxvierdeba) da Tavis adgilze rCeba yovelgvari gadabrunebis 
gareSe. 
   xvnisadmi wayenebuli agroteqnikuri moTxovnebi. traqtoris 
samuSaoTa warmoebis organizaciul-teqnikuri wesebis mixedviT, 
xvnisadmi wayenebulia Semdegi agroteqnikuri moTxovnebi: 

1. xvna unda warmoebdes dadgenil agroteqnikur vadebSi, yovel 
calke SemTxvevaSi mocemul siRrmeze, magram aranakleb 20-22sm-sa, 
Tu niadagis saxnavi Sre sakmarisi siRrmisaa. 20-22sm-ze naklebi 
siRrmis saxnavi Sris mqone niadagis moxvna ki unda xdebodes 
srul siRrmeze, TandaTanobiT gaRrmavebiT. 

2. garda aneulebis aoSvisa (gadaxvnisa) da nakelis Caxvnis 
SemTxvevisa, xvna unda warmoebdes winsaxvneliani guTniT. 

3. xvnis dros belti unda gadabrundes mTlianad, moxnuli Sre 
gafxvierdes, nawverali, sarevela balaxebi da agreTve organuli 
da mineraluri sasuqebi mTlianad Caixnas. 

4. xvna unda Catardes wrfewiruli kvlebiTa da uxarvezod. guTnis 
yvela tani unda iZleodes erTiani siganisa da siRrmis kvlebs 
Tanabari TxemianobiT. 

5. xnuls swori zedapiri unda hqondes, Tavisufali iyos miwvenil 
beltebs Soris darCenili yovelgvari amonaRarebisa da 
dagrovili maRali Txemebisagan. 

6. xvnis siRrme mTel mindorze mocemuli sididis toli da 
Tanabari unda iyos. xvnis saSualo siRrmis gadaxra mocemuli 
sidididan ±1sm-s ar unda aRematebodes. 

7. xvnis damTavrebis Semdeg unda moxdes kvalsaqcevis boloebis 
(mosabruni zolebis) moxvna. 

8. ferdobi adgilebis moxvna mxolod maTi daqanebis ganivi 
mimarTulebiT unda warmoebdes.   

 
      Tesviswina niadagis damuSavebis amocanebi da agroteqnikuri 
moTxovnebi. guTniT moxnuli fenis SigniT xSirad SexvdebiT 
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goroxebsa da koStebs, mniSvnelovan sicarieleebs, romlebic 
arRveven Sris erTianobas, xolo xnuls gareTa mxridan aqvs wibovani 
da masTan erTad uswormasworo zedapiri, zogjer kidev adgili aqvs 
xarvezebisa da miuwveneli beltebis datovebas. 
     yvelaferi es Tesvis win niadags aZlevs daumTavrebel saxes. 
amitom aucilebeli xdeba Tesvis win Sesruldes damatebiTi 
gafxviereba, zogierT SemTxvevaSi xnulis mTel siRrmeze, raTa amiT 
Seiqmnes SesaZlebloba haeris, siTbosa da tenis SeRwevisaTvis 
niadagis yvela nawilakebTan saxnavi Sris mTel siRrmeze.  
     droTa viTarebaSi gafxvierebuli niadagi jdeba, pirs ikravs, 
ifareba wvimisagan warmoSobili qerqiT da didi raodenobiT xarjavs 
tenis marags. 
     tenis dasafarad saWiro xdeba zedapiruli Sris gafxviereba 
gadaubrunebliv da wvimisagan warmoSobili qerqis daSla. 
     niadagis qveda horizontebidan wylis misawodeblad mcenareTa 
fesvTa sistemasTan da agreTve aRmonacenis gasamagreblad zogjer 
aucilebeli xdeba niadagis gamkvriveba datkepnis gziT. Tavidan rom 
aviciloT Tesvis win saxnavi Sris horizontebidan tenis amoSroba da 
winaT Caxnuli Teslebis zedapiruli amobruneba, xSirad gadaxvnis 
nacvlad axdenen xnulis gafxvierebas beltis gadaubruneblad. 
     Tesvis win niadagis damuSavebis yvela aRniSnul samuSaoTa 
Sesasruleblad gamoyenebulia Semdegi saxis iaraRebi: farcxebi, 
saCeCebi, kultivatorebi da satkepnelebi. 
     farcxebs uwodeben iseT iaraRebs, romlebsac iyeneben moxnuli 
fenis dasamuSaveblad mcire siRrmeze moxvnis dros Seqmnili 
beltebis dasaqucmaceblad, xnulis zedapiris mosasworeblad, 
sarevelebis amosaZenZad, sasuqis da Teslis CasaTesad. garda amisa, 
farcxebi gamoiyeneba saSemodgomo naTesis sagazafxulo 
farcxvisTvis, gamkvrivebul niadagebSi Seqmnili qerqis daSlisa da 
sarevela balaxebis amonayris mosaspobad. 
     saCeCebiT nawveralis damuSavebis mizania sarevelaTa Teslebis 
aRmocenebis provocireba. saCeCebis gamoyenebiT miRweulia 
marcvleulis aRebisas tenis daxurva, rom Tavidan aviciloT 
nawveralidan aorTqleba, radgan niadags zemodan Sordeba saburveli. 
     kultivatori warmoadgens iseT iaraRs, romelTanac SeiZleba 
niadagis damuSaveba saxnavi Sris mTel siRrmeze. amitom 
kultivatoris samuSao organoebi mniSvnelovani zomisani arian, 
xolo ricxobrivad mcire, kultivatoris samuSao organoebi 
specializebulia. TiToeuli maTgani gankuTvnilia gansazRvruli 
samuSaos Sesasruleblad. 
     kultivatorebi momarTuli unda iqnen mTliani damuSavebisTvis 
an  saToxni kulturebis mwkrivTSorisebis dasamuSaveblad. 

  sagoravebi iseTi iaraRia, romelic ufro xSirad gamoiyeneba 
mindvris zedapiris mosasworeblad. daTesili Teslebis niadagTan 
dasaaxloeblad (gansakuTrebiT bostneuli kulturebis 
TeslebisTvis). agreTve xnulis zedapiris dasatkepnad, raTa amiT 
ukeT iqnes uzrunvelyofili tenis miwodeba niadagis qveda fenebidan 
an acdenili iqnes daTesvis Semdeg niadagis daweva (dajdoma).              
         sasuqebis gamoyenebis agroteqnikuri safuZvlebi da sasuqSesatani 
manqanebi. niadagSi sasuqebis Setanis meqanizacias soflis 
meurneobisaTvis uaRresad didi mniSvneloba aqvs, radgan sasuqis 
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farTod gamoyeneba mindvris kulturebSi mxolod meqanizaciis 
bazazea SesaZlebeli. 
   niadagSi sasuqis Setanis amocanebi SemdegSi mdgomareobs: 

1. Seiqmnas im mikroorganizmebis cxovelmyofelobis pirobebi, 
romlebic sasargebloa mcenareTa niadaguri kvebisaTvis. 
mcenareTa kveba ZiriTadad warmoebs mikroorganizmis daxmarebiT. 
maT gareSe Znelia mcenareTa kveba TiTqmis SesaTvisebeli formis 
sakvebiTac ki. amitom unda uzrunvelyoT niadagis 
mikroorganizmebi cxovelmyofelobis xelsayreli pirobebiT. 
roca niadagSi arsebuli sakvebis simcirea, maSin vqmniT niadagis 
mikroorganizmebis cxovelmyofelobis kompleqsis pirobebs, 
riTac niadagis nayofierebis pirobebi umjobesdeba; 

2. fizikuri Tvisebebis gaumjobesebiT vaxdenT zemoqmedebas 
niadagSi arsebuli biologiuri procesebis tempis 
mimdinareobaze da mis xasiaTze. mcenarisaTvis niadagSi sakvebi 
nivTierebis raodenobrivi gadidebisaTvis da misi advilad 
SeTvisebisaTvis xelsayrelia mineraluri azotmJava da 
fosformJava marilebi; 

3. mcenareTa zrdisa da ganviTarebis mowesrigebiT, sasuqebis saxisa 
da dozis mixedviT, SegviZlia davaCqaroT mcenareTa ganviTareba, 
gavaZlieroT an SevasustoT reproduqtul an vegetatur 
organoTa ganviTareba, gavaumjobesoT xarisxi mosavlisaTvis, 
xeli SevuwyoT mcenaris yinvagamZleobas, mavneblebisa da 
daavadebaTa  winaaRmdeg medegobas; 

4. niadagis ZiriTadi gaumjobeseba, mag. bicob niadagebSi 
morwyvasTan erTad TabaSiris gamoyeneba, Tu TabaSiris doza 
sakmarisia da niadagis garecxvac wesierad tardeba, maSin 
mniSvnelovnad umjobesdeba niadagis Tvisebebi da xdis mas 
vargisad mindvris kulturebisaTvis. marilian niadagSi 
TabaSiris Setana da mJave niadagis mikroorganizmebis Tavidan 
acileba iqneba is faqtorebi, romlebic xels uSlian am 
niadagebis gamoyenebas. aseTi niadagebi Catarebul RonisZiebaTa 
Sedegad vargisni xdebian sasoflo-sameurneo kulturebis movla-
moyvanisaTvis.   

sasoflo-sameureo kulturebis umravlesobisaTvis niadagSi 
sasuqis Setana iyofa sam ZiriTad etapad: 1 _ ZiriTadi Setana 
Tesvamde, 2 _ TesvasTan erTad da 3 _ vegetaciis periodSi gamokvebis 
saxiT. 

ZiriTadi xerxis mixedviT gaTavliswinebulia niadagSi TiTqmis 
yvela saxis organuli da mineraluri sasuqis erTdroulad Setana. 
niadagSi Rrmad Setanili sasuqebis mcenaris mier SeTviseba 
grZeldeba TiTqmis zrdis mTel periodSi. sasuqs mofantaven 
mindorze da niadagSi SetanisaTvis Semdgom Caxnaven damamuSavebeli 
iaraRebiT. Semdgomi maTi CakeTebis xerxisaganaa damokidebuli 
manqanebis SerCeva. yvela aseTi manqana SeiZleba davyoT Semdegnairad: 

I _ manqanebi sasuqis zedapiruli SetanisaTvis winsaxvneliani 
guTniT   

    Casaxvnelad. es xerxi ufro efeqturia; 
II _ manqanebi moxvnis procesSi kvlis fskerze sasuqis 

SetanisaTvis; 



 109

III_manqanebi Rrma gafxvierebis drosve niadagSi sasuqis 
SetanisaTvis. 

TesvasTan erTad niadagSi sasuqebi SeaqvT kombinirebuli saTesi an 
sargavi manqanebiT. Tesvis win mineraluri sasuqebis SetanasTan 
SeTanwyobis xerxi mkveTrad adidebs mosavlianobas. mosavleli 
kulturebis axalgazrda Rivebi Tavdapirel ganviTarebis dros 
Rebuloben sakveb nivTierebas, romelic Setanili iyo Tesvis dros, 
xolo Semdgom ki gamoiyeneben im sasuqs, romelic ZiriTadi Setanis 
droidan inaxeboda qveda saxvnel fenaSi, gansakuTrebiT Warxlis, 
simindis da bostneulis Teslebi rekomendebulia izolirebul iqnes 
sasuqebisagan miwis Sua SriT. 

 gamokveba saSualebas aZlevs mcenareebs misces iseTi sakvebi 
nivTierebebi, romlebic maTTvis saWiroa mocemul momentSi. 

 mineraluri sasuqis yuTebi an qilebi advilad mosaxmaria 
sasuqebis datvirTvis, gantvirTvisa da muSaobis damTavrebis Semdeg 
misi gawmendisaTvis. 

 manqanebis samuSao da gamomTes organoebs, romelic uSualo 
SexebaSia sasuqTan, unda hqondeT antikoroziuli safarveli. 
Tesviswina periodSi sasuqebis Sesatanad gamoiyeneba sakidi da 
misabmeli saTesebi, nakelmosabnevi da agreTve Txieri sasuqebis 
Sesatani manqanebi. 

 sasuqebis Semtan manqanebis Sromis unarianobaze gavlenas axdenen 
mineraluri sasuqebis fizikur-qimiuri Tvisebebi. es Tvisebebi 
icvlebian sasuqis tenianobisa, vadebisa, damzadebis xarisxisa da 
Senaxvis mixedviT. 

sasuqis Semtan manqanaTa muSaobis xasiaTs gansazRvraven sasuqis  
ZiriTadi Tvisebebi, rogoricaa higroskopiuloba, fxvieradoba, 
gafantvis unarianoba, siblante da sxva. 

 higroskopiulobaa sasuqis unari haeridan STanTqas teni. 
arawesierad Senaxvas SeuZlia sasuqi gaxados uvargisi mofantviT 
TesvisaTvis. 

arahigroskopiuli sasuqebi, piriqiT, ar iZekeba da kargadac 
ifanteba, amitom higroskopiuli sasuqebi gansakuTrebuli wesebis 
mkacri dacviT unda SevinaxoT. 

xangrZlivi Senaxvis gamo fxvieradobis dakargva metad axasiaTebs 
fxvnilisebr sasuqs da amave dros nawilobriv granulisebur 
mineralur sasuqebs. 

zogierTi sasuqisaTvis daZekva, xangrZlivi Senaxvis Sedegia da 
saWiroebs Catardes masalis winaswari momzadeba mineraluri 
sasuqebis samsxvrevi danadgarebiT. 

fxvieradobis unaris dakargva amZimebs gamomTesi aparatebis 
normalur muSaobas, risTvisac saWiro xdeba manqanaSi Setanili iqnes 
damatebiTi samuSao organoebi, rogoricaa TaRebis damSleli. 
zogierTi saxis sasuqisaTvis amrevebi sazianoni arian. meqanikuri 
moqmedebiT iqmneba mkvrivi goroxebi da amiT gaZnelebulia maTi 
gamoTesva, amitom unda SevecadoT, rom maTi meqanikuri moqmedebiT 
gamowveuli xelSemSleli pirobebi SesaZlo minimumamde iqnes 
dayvanili. 

 amJamad, mniSvnelovnad gaizrdeba soflis meurneobis warmoebis 
teqnikuri aRWurviloba. fermerebs aqvT mineraluri sasuqebis 
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Sesatani maRalmwarmoebluri manqanebi, sasuqebis tarnsportiorebi da 
sasuqebis datvirTva-gadmotvirTvisaTvis saWiro manqanebi. 

 mindvris kulturebisaTvis sagulisxmoa azotovani sasuqebiT 
sagazafxulo gamokveba. mas axorcieleben sasuqebis mTliani Semtani 
manqanebiT an sasoflo-sameurneo TviTmfrinavebiT. saToxn 
kulturebSi mineraluri sasuqi SeaqvT mcenaris mkvebavi 
kultivatorebiT. sarevelaTa mospobis da niadagis gafxvierebisaTvis,  
sasuqebi erTdroulad (mSrali da fxvieri) SeaqvT niadagSi mocemul 
siRrmeze mcenareTa mwkrivebis gaswvriv. 

  ukanaskel wlebSi farTod iyeneben mcenareTa organoebis 
fesvgareSe gamokvebas. isini foTlebiT iTviseben elementebs. 

  kultivatorebis umravlesoba fesvgareSe kvebas awarmoeben 
sasuqebiTa da safrqvelebiT maTi ganviTarebis gvian fazaSi, roca 
niadagSi sasuqebis Setana gaZnelebulia an igi iwvevs ukve mZlavrad 
gazrdil mcenareTa dazianebas. 

 naTesebis masobrivi gamokvebisaTvis warmatebiT iyeneben 
aviagamokvebas. 

saerTo konstruqciisa da Zravas saxeebis mixedviT manqanebi 
niadagSi sasuqis Sesatanad iyofa: cocxali wevis, satraqtoro 
misabmeli, satraqtoro sakidi da avtomobilebiT momuSave. traqtoris 
misabmeli umTavresad gamoyenebulia sasuqebis didi normiT 
SetanisaTvis, sakidi mineraluri sasuqis manqanebi ki mcire 
normisaTvis. 

daniSnulebis mixedviT arCeven specialur da kombinirebul 
manqanebs. specialuri manqanebi gankuTvnilia niadagSi mineraluri da 
organuli sasuqebis Sesatanad, xolo kombinirebuli _ mcenareTa 
kultivaciisa da sasuqis Sesatanad. asevea Tesva da sasuqis Setana, 
risTvisac damatebiTi mkvebavi ewodeba. 

muSaobis xasiaTis mixedviT manqanebi iyofa mwkrivad da 
budobrivad, xolo gamoTesili sasuqis mixedviT arCeven mineraluri 
sasuqis, nakelis momfantveli, wunwuxsaRvreli, mcenareTa mkvebavi da 
universaluri. 

momfantvel manqanebs iyeneben niadagis Tesviswina sasuqis 
Sesatanad da agreTve mdeloebis, saZovrebisa da saSemodgomo 
kulturebis naTesebSi sasuqis Sesatanad. didi gavrceleba hpova 
mosabnevma manqanebma niadagSi organuli sasuqebis Sesatanad (nakelis, 
kombostos, torfis, wunwuxis) da agreTve niadagis mosakorianeblad. 
mindvrad mitanili sasuqebis niadagSi CakeTeba xorcieldeba 
farcxviT, kultivaciiT an CaxvniT. 
    Tesvisa da saTesi manqanebisadmi wayenebuli agroteqnikuri 
moTxovnebi. Tesva erT-erTi uaRresad sapasuxismgeblo procesia 
mindvris kulturebis movla-moyvanisaTvis. mosavali bevradaa 
damokidebuli im pirobebze, romlebSic Teslis loJireba xdeba da 
mcenareebs uxdeba ganviTareba, gansakuTrebiT mis adreul fazebSi. 

mindvris kulturebis mosavali mniSvnelovnadaa damokidebuli 
Tesvis vadebisa da mindorze gadaadgilebis xerxebisagan; ramdenadaa 
uzrunvelyofili mcenareebi teniT, sinaTliT, sakvebi nivTierebebiT, 
Tesli saWiro siRrmeze CaTesviTa da sxva faqtorebiT. 

saTesi manqanebi unda akmayofilebdes Semdeg agroteqnikuri 
moTxovnebs: 
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saTesi manqana Tesls Tanabrad unda anawilebdes mTel saTes 
farTobze, rogorc mwkrivSi, aseve mwkrivTaSorisebSi. 

saTesma manqanam Tesvis procesSi unda uzrunvelyos Teslis 
ganlageba kvlis gatkepnil fskerze Tanabar siRrmeze kulturis 
moTxovnis Sesabamisad  (Tanabar siRrmeze loJireba) da igi daifaros 
teniani niadagis SriT. dasaSvebia CaTesvis siRrme cvalebadobdes 1 
sm-is metnaklebobiT. 

saTesi manqanebi unda uzrunvelyofdes Teslisa da sasuqis 
dadgenili normis gamoTesvas da icavdes mocemul mwkrivTaSoriss. 

 yvela mwkrivSi unda miviRoT mocemulobis mixedviT gamoTesili 
Teslis igive raodenoba. mwkrivebSi Tesli unda ganlagdes 
kompaqturad.  

 Tesvis xerxebi. Tesvis xerxi gansazRvravs kvebis farTobis 
formas da odenobas, romelic modis erT mcenareze. maRali da myari 
mosavlis miRebisTvis aucilebelia Tesvis ufro progresuli 
xerxebis gamoyeneba. 

 ansxvaveben Tesvis Semdeg xerxebs: mwkrivad da viwromwkriviani, 
jvaredini,  zolebrivi, farTomwkriviani, budobrivi, kvadratul-
budobrivi da punqtiruli. 

mwkrivad Tesva amJamad farTodaa gavrcelebuli marcvleuli 
kulturebisaTvis, sadac mwkrivTaSorisia 15 sm. 

mwkrivad Tesvis ZiriTadi naklovani mxareebia: mwkrivSi mcenareebi 
ganlagebulia axlo manZilze da isini axSoben erTmaneTs, 
gansakuTrebiT Tesvis maRali normebis dros. kvebis farTobs aqvs 
aradamakmayofilebeli forma (mwkrivebi ganivad gawvdili 
sworkuTxedi), ris gamoc sakvebi nivTierebani sruliad ar gamoiyeneba. 
mwkrivTaSorisebSi iqmneba xelsayreli pirobebi sarevelebis 
zrdisaTvis, intensiurad orTqldeba teni da iqmneba niadagis qerqi. 

SemWidrovebul mwkrivebSi Tesvis dros mwkrivTaSorisi manZili 7,5 
sm-ia da es wesi gamoiyeneba dabali bartyobis an datotvis mqone 
kulturebisaTvis.  

jvaredini Tesvis dros Tesli iTeseba Cveulebriv mwkrivebad 
saTesi manqanebiT, sadac mwkrivTaSorisi 15 sm-ia, romelic moZraobs 
morigeobiT mindvris sigrZiv da ganivad. jvaredinad Tesvis dros 
Tesli mwkrivebsa da mindorze ufro Tanabrad nawildeba, vidre 
mwkrivad Tesvis dros. jvaredin Tesvas iyeneben mxolod maSin, roca 
fermerul meurneobaSi specialuri viwro mwkrivad saTesebi ara aqvT. 

zolebrivi Tesva warmoadgens mwkrivad Tesvis saxesxvaobas, sadac 
mwkrivebi mindorze ganewyoba zolis saxiT. Tesvis aseT xerxs 
iyeneben bostneuli kulturebis TesvisaTvis. zolebi ufro metwilad 
Sedgeba 2-4 mwkrivisagan, romlebic `pwkaris~ saxeliT aris cnobili. 
zolebs Soris manZili mniSvnelovnad didia, vidre pwkarebs Soris, 
rac saSualebas gvaZlevs CavataroT kultivacia. 

farTomwkriviani Tesvis dros mwkrivTaSorisi unda iyos 45 sm da 
meti. igi warmoadgens mwkrivad Tesvis saxesxavaobas. am xerxiT Tesva 
gamoiyeneba bostneuli da teqnikuri kulturebisaTvis, sadac saWiroa 
mniSvnelovnad didi kvebis farTobi da mwkrivTaSoris damuSaveba. 
simindisaTvis farTomwkrivebad Tesva aris 70 sm. 

budobrivi Tesvis an rgvis dros saTes manqanam calkeul budeebSi 
unda CaTesos ramdenime Tesli, riTac uzrunvelyofili xdeba Teslis 
ufro wesieri ganawileba mindorze da kvebis ares ufro srulad 
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gamoyeneba. budobrivi Tesvis nakli is aris, rom am SemTxvevaSi 
SeuZlebeli xdeba mwkrivTaSorisebis damuSaveba ganivi mimarTulebiT. 

kvadratul-budobrivi Tesvis dros budeebi ganewyoba kvadratis 
kuTxeebze da misi damuSaveba manqanebiT SesaZlebeli xdeba 
urTierTperpendikularuli mimarTulebiT. garda amisa, miiRweva 
saTesle masalis mniSvnelovani ekonomia, gansakuTrebiT, roca 
calkeul budeSi zustad Teslis mocemuli raodenoba unda daiTesos. 

punqtiruli an erTmarcvlovani Tesvis xerxi xasiaTdeba imiT, rom 
mwkrivSi marcvlebs ganawyoben erTdroulad, daaxloebiT Tanabari 
daSorebiT. am xerxs iyeneben erTRiviani Warxlis Teslisa da 
simindis TesvisaTvis. amis Semdeg SeiZleba mwkrivebSi mcenareTa 
meqanizebuli gamoxSirva. 
    saTesi manqanebis klasifikacia. Tesvis sxvadasxva xerxebis 
SesrulebisaTvis iyeneben Semdegi saxis saTesebs:  

mwkrivad saTesebs sxvadasxva kulturebisaTvis: mTlianad, 
mwkrivad, viwromwkrivad, jvaredini, farTomwkriviani da zolebrivi 
TesvisaTvis. 

kvadratul-budobriv saTesebs _ roca kvadratebis kuTxeebSi 
sruldeba TeslTa budeebis dafarva. 

budobrivi saTesebi _ roca mwkrivSi TeslTa jgufebia 
ganlagebuli, budobriv-kvadratul da budobriv-saTes aparatebs 
iyeneben. 

punqtirul an erTmarcvlad saTesebs iyeneben mwkrivSi Teslis 
erTimeoresagan erTnairi daSorebiT gansalageblad. 

mobneviT saTesebs iyeneben mindvris zedapirze TeslmobneviT 
dasaTesad. mas iyeneben agreTve balaxeulTa dasaTesad, mag. bunebrivi 
da sakvebi savargulebis gasaumjobeseblad. 

daniSnulebis mixedviT ansxvaveben universalur da specialur 
saTesebs. universaluri saTesebi gankuTvnilia sxvadasxva kulturebis 
Teslebis dasaTesad (mag. marcvleuli, marcvleul-balaxeuli da 
sxva). specialuri saTesebi (Warxlis, bambis, simindis, bostneulis da 
sxva) gaangariSebulia erT calke Semofarglul kulturaTa 
ricxvisaTvis. 

universaluri saTesebi ufro xelsayrelia eqsploataciisaTvis, 
radgan amiT mcirdeba meurneobaSi gamoyenebul manqanaTa ricxvi, 
mcirdeba danaxarjebi saTesebis SesaZenad da xangrZlivdeba manqanis 
gamoyenebis dro. specialuri saTesebis Secvla universaluriT 
garTulebulia imiT, rom mravalferovania maTi Teslebis zomebi da 
maTi gamoTesvis normebi. garda amisa erTi saxis kulturebis moyvana, 
movla mwkrivad, farTo mwkrivTaSorisebad sruldeba. amJamad, 
mrewveloba ZiriTadad uSvebs sakid da misabmel satraqtoro 
saTesebs.  

       sasoflo-sameurneo manqanebi mindvris kulturebis naTesebis 
movlisaTvis. mwkrivaTaSorisebis kultivaciis amocanebi da 
agroteqnikuri moTxovnebi iTvaliswinebs saqarTveloSi gavrcelebul 
mindvris kulturebis umravlesobis - saToxni an iseTi 
kulturebisaTvis, romelTa Tesva da ganaSeneba farTo 
mwkrivTaSorisebiT warmoebs da TavianTi normaluri zrda-
ganviTarebisaTvis saWiroeben niadagis damuSavebas, rogorc 
mwkrivTSorisebSi, aseve mcenareTa Soris TviT mwkrivSi. aqedan 
gamomdinare naTesebis movla, romelic iTvaliswinebs niadagis 
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damuSavebas mwkrivTSorisebSi, TviT mwkrivSi mcenareTa Soris 
uaRresad saTuT da amave dros uaRresad Sromatevad operacias 
warmoadgens. am samuSaoTa meqanizaciisaTvis gankuTvnili 
mwkvrivTSorisebis dasamuSavebeli specialuri kultivatorebi imiT 
gansxvavdebian, rom maTi samuSao organoebi dasamuSavebel 
mwkrivTSorisebis ganlagebis Sesabamisad akrefilia an calkeulad an 
jgufebad (seqciebad). TiToeul am jgufebSi Semavali samuSao 
organoebi emagrebian an kultivatoris CarCoze saxsrovnad 
mierTebul individualur samarTebs an kidev saerTo rvils. 
   mwkrivTSorisebis kultivaciis xarisxisadmi wayenebuli 
agroteqnikuri moTxovnebi SemdegSi mdgomareobs: 
a) mwkrivTSorisebis Tanabari gafxviereba, e.i. kultivaciis siRrmis 

Tanabrobis dacva, sadac agroteqnikuri mocemulobidan 
kultivaciis saSualo siRrmis ganxra 1 sm-s ar unda 
aRematebodes; 

b) mwkrivTSorisebis damuSavebul zedapirebisa da kvlis fskeris 
siswore (sivake), siRrmiT ganxra 4 sm-s ar unda aRematebodes; 

g) sarevelebis sruli mospoba ganivi kultivaciis dros 
(daTaiguleba da meqanikuri gamoxSirva); 

d) sarevelebis sruli mospoba ganivi kultivaciis dros 
(daTaiguleba da meqanikuri gamoxSirva); 

e)  sakultivacio mcenareebis dauzianebloba mwkrivSi; 
v)  norC mcenareTa daufaraoba miwis miyrisagan; 
z)  kultivaciis dros dauSvebelia farTobis an xarvezebis datoveba. 

am moTxovnaTa mtkiced dacvis uzrunvelyofa warmoadgens 
ZiriTad amocanas mwkrivTSorisebis kultivatorebiT damuSavebis 
dros. 
    soflis meurneobis warmoebis kompleqsuri meqanizacia imaSi 
mdgomareobs, rom samuSaoTa mTeli cikli (yvela sawarmoo procesi) 
mocemul dargSi xorcieldeba manqanebisa da meqanizmebis iseTi 
sistemis saSualebiT, romelic mTlianad gamoricxavs xelis Sromas 
an metismetad zRudavs mis gamoyenebas. adamianebi mxolod 
organizacias ukeTeben manqanaTa muSaobas, marTaven da teqnikur 
momsaxurebas uweven maT.  

soflis meurneobis kompleqsuri meqanizacia saSualebas iZleva 
uzrunvelyofili iqnes soflis meurneobis yvela dargis yvela 
sawarmoo procesis mTliani meqanizacia, sasoflo-sameurneo 
samuSaoebi Sesrulebuli iqnes saukeTeso agroteqnikur vadebSi; 
mniSvnelovnad gadiddes mosavali da Semcirdes Sromisa da 
saSualebaTa danaxarjebi produqciis erTeulze. 

kompleqsuri meqanizaciis gamoyenebiT fermeruli meurneobebis 
mowinave meqanizatorebma mniSvnelovnad gaadides sasoflo-sameurneo 
kulturaTa mosavali da Seamcires Sromis danaxarji maT movla-
moyvanaze da produqciis TviTRirebuleba. 

kompleqsuri meqanizacia agrarul sferoSi qimizaciasa da 
intensifikaciasTan erTad soflis meurneobis ganviTarebis 
umniSvnelovanesi saSualebaa. kompleqsuri meqanizaciis materialur-
teqnikuri safuZvelia manqanaTa sistema, romelic warmoadgens 
samuSaoTa teqnologiiTa da nayofierebiT erTmaneTTan dakavSirebul 
manqana-iaraRebis, traqtorebisa da satransporto saSualebaTa 
erTobliobas. 
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teqnologiur moTxovnaTa da soflis meurneobis warmoebis 
bunebriv-sawarmooo pirobad,A sxvadasxvaobasTan dakavSirebiT, 
ansxvaveben manqanaTa saerTo sistemis Semdeg rgolebs: 

• manqanaTa kompleqtebi (nakrebebi) calkeul sasoflo-
sameurneo kulturaTa movla-moyvanisaTvis; 

• manqanaTa nawilobrivi sistemebi, romlebTac warmoebs erTi 
romelime sawarmoo procesis (mag. marcvleulis, kartofilis, 
Saqris Warxlis da sxv. aReba, sasuqis momzadeba da Setana, 
niadagis damuSaveba) meqanizacia; 

• manqanaTa sistemebi dargis kompleqsuri meqanizaciisaTvis 
(mag. memindvreobis, mebaReobis, mecxoveleobis); 

• manqanaTa sistemebi soflis meurneobis calkeul sawarmoTa 
sawarmoo procesebis kompleqsuri meqanizaciisaTvis; 

• manqanaTa zonaluri (raionuli) sistemebi soflis meurneobis 
mocemul zonaSi sawarmoo procesebis kompleqsuri 
meqanizaciisaTvis. 

  soflis meurneobis kompleqsuri meqanizaciisaTvis gankuTvnil 
manqanaTa sistemisadmi wayenebulia Semdegi ZiriTadi moTxovnebi: 
teqnologiis zustad dacva, yvela samuSaoTa saukeTeso agroteqnikur 
vadebSi Sesruleba Sromisa da saSualebaTa umciresi danaxarjebiT. 
sistemis manqanebi da iaraRebi erTmaneTTan SeTanxmebuli unda iyvnen 
energetikuli saSualebebiT (traqtorebiT an TviTmavali SasebiT), 
nayofierebis mixedviT, gabaritebiTa daAsxva maCveneblebiT. 

  sistemaSi Semaval manqanaTa efeqturi gamoyenebis 
umniSvnelovanesi pirobebia: maTi Sesabamisoba mocemul bunebriv-
sawarmoo pirobebTan (niadagebis tipebTan, mindvrebis zomebTan da 
reliefis xasiaTTan, kulturaTa movla-moyvanis teqnologiasTan, 
klimatur pirobebTan). 

 soflis meurneobis warmoebis kompleqsuri meqanizaciisaTvis 
SemuSavebuli manqanaTa sistema ar SeiZleba ganxilul iqnes, rogorc 
raime mTlianad srulyofili da damTavrebuli. mecnierebi, 
konstruqtorebi da soflis meurneobis mowinave adamianebi mudam 
muSaoben axal manqanaTa Seqmnaze da arsebulis srulyofaze, raTa 
sul ufro da ufro aamaRlon sasoflo-sameurneo Sromis 
nayofiereba da Seamsubuqon igi. 

universalobis, kombinirebis, nayofierebis gadidebis, teqnologiur 
procesTa gaumjobesebis (an axal teqnologiur procesTa 
Sesrulebis) da avtomatizaciis saSualebaTa farTod danergva-
gavrcelebis garda, axal manqanaTa konstruqciebis damuSavebis dros 
Zalian didi yuradReba eqceva maTi momsaxure personalis Sromis 
pirobebis gaumjobesebas.   

mineraluri sasuqebis Sesatani manqanebi. saerTo konstruqciisa da 
Zravas saxeebis mixedviT manqanebi iyofa: cocxali wevis, satraqtoro 
misabmeli, satraqtoro sakidi da avtomobilebiT momuSave. traqtoris 
misabmeli umTavresad gamoyenebulia, magaliTad, sasuqebis didi 
normiT SetanisaTvis, sakidi mineraluri sasuqis manqanebi ki aradidi 
normisaTvis. 

daniSnulebis mixedviT arCeven specialur da kombinirebul 
manqanebs. specialuri manqanebi gankuTvnilia niadagSi mineraluri da 
organuli sasuqebis Sesatanad, xolo kombinirebuli _ mcenareTa 
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kultivaciisa da sasuqis Sesatanad. asevea Tesva da sasuqis Setana, 
risTvisac damatebiTi mkvebavi ewodeba. 

muSaobis xasiaTis mixedviT manqanebi iyofa mwkrivad da 
budobrivad, xolo gamoTesili sasuqis mixedviT arCeven mineraluri 
sasuqis, nakelis momfantveli, wunwuxsaRvreli, mcenareTa mkvebavi da 
universaluri. 

momfantvel manqanebs iyeneben niadagis Tesviswina sasuqis 
Sesatanad da agreTve mdeloebis, saZovrebisa da Semodgomis 
naTesebSi sasuqis Sesatanad. didi gavrceleba hpova mosabnevma 
manqanebma niadagSi organuli sasuqebis Sesatanad (nakelis, 
kombostos, torfis, wunwuxis) da agreTve niadagis mosakorianeblad. 
mindvrad mitanili sasuqebis niadagSi Setana xorcieldeba farcxviT, 
kultivaciiT an CaxvniT. 

mwkrivad da budobrivad saTesi manqanebi gamoiyeneba niadagSi 
mineraluri da organomineraluri sasuqebis mcire normiT 
SetanisaTvis. 
   marcvlis gawmendis, daxarisxebis, dakalibrebis amocanebi da 
marcvlsawmedi manqanebisadmi wayenebuli moTxovnebi. kombainebidan da 
salewi manqanebidan miRebuli marcvlis Celxi Sedgeba asaRebi 
kulturis marcvlisa da minarevebisagan. minarevebs or jgufad yofen 
_ marcvlovan da sarevelad. marcvlovan minarevebs akuTvneben sxva 
kulturuli mcenaris marcvlebs (mag. Wvavi xorbalSi), sarevelas _ 
sarevela mcenareebis Teslebs, organul minarevebs (bze, Reroebis 
nawilebi da sxva). marcvalSi SeiZleba iyos liTonuri minarevebi, 
romlebic masSi xvdeba aRebisa da transportirebis dros. Tu saerTo 
masaSi ZiriTadi asaRebi kulturis marcvlebi 85%-ze naklebia, maSin 
aseT marcvlovan produqts `narevs” uwodeben.  

gawmendis amocanaa Celxidan yvela minarevis, agreTve ZiriTadi 
kulturis bJiri, damtvreuli da dazianebuli marcvlebis mocileba. 
wmenden marcvlis mTel mosavals. 

marcvals, maRalxarisxovani saTesle masalis miRebis mizniT, 
axarisxeben zomis (sisqe, sigane, sigrZe), wonis, aerodinamikuri 
Tvisebebisa da sxva niSnebis mixedviT. sasursaTo marcvals ki 
axarisxeben misi xarisxis gazrdis mizniT, bevr marcvalsawmend 
manqanaSi gawmendisa da daxarisxebis procesi erTdroulad 
sruldeba. 

dakalibreba gawmendili marcvlis zomis mixedviT fraqciebad 
dayofis procesia. yoveli fraqciis marcvlebis zomebi gansazRvrul 
zRvarSi imyofeba, rac ganpirobebulia gamomTesi aparatis 
moTxovnebiT. akalibreben simindis, Saqris Warxlis, bambis da sxva 
mindvris kulturebis Teslebs. aseTi Teslis gamoyeneba budeebSi, an 
mwkrivebSi maTi Tanabrad ganawilebis saSualebas iZleva, es ki 
uzrunvelyofs naTesebis movlaze Sromis danaxarjebis Semcirebas, 
saTesle masalis ekonomiasa da mosavlianobis gazrdas. 

marcvalsawmend manqanebs Semdegi teqnikuri moTxovnebi aqvT 
wayenebuli: mocemuli mwarmoeblurobis, danagvianebis da dasaSvebi 
raodenobis monarCenebis SemTxvevaSi manqanaSi erTi gavliT unda 
miiRon iseTi marcvali, romelic pasuxobs saTesle, an sasursaTo 
moTxovnebs; manqanis muSa organoebi da meqanizmebi ar unda 
azianebdes gasawmend da dasaxarisxebel marcvals; manqana unda iyos 
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eqspluataciaSi moxerxebuli, advilad regulirebadi, muSaobaSi 
usafrTxo da unda akmayofilebdes sanitarul normebs. 
   marcvalsawmendi manqanebis tipebi. daniSnulebis mixedviT 
marcvalsawmend manqanebs yofen sam ZiriTad jgufad: Celxsawmendebi, 
kombainebidan da salewebidan mowodebuli Celxis pirveladi 
wmendisaTvis; saxarisxebeli manqanebi, saTesle da sasursaTo 
marcvlis misaRebad; specialuri manqanebi (Warxlis sagorvelebi, 
eleqtromagnituri sawmendebi, pnevmatikuri maxarisxebeli magidebi da 
sxva). 

pirvel jgufs ganekuTvneba manqanebi, romlebic Cveulebriv 
Sedgeba sahaero da cxrilebiani sawmendebisagan an mxolod 
haersawmendisagan. am manqanebiT atareben marcvlis pirvelad wmendas. 

meore jgufs ganekuTvneba is manqanebi, romlebSic marcvali 
haeris nakadiT cxrilebze da trierebze muSavdeba. am manqanebs 
rTuls, an kombinirebuls uwodeben. am jgufs ganekuTvneba agreTve 
universaluri trierebi da trieruli blokebi. 

marcvalsawmendi manqanebi aris stacionaruli da moZravi; moZravi 
SeiZleba moZraobdes sakuTari Zravas meSveobiT an gareSe wnevis 
ZaliT. 
marcvlis wmendisa da daxarisxebis xerxebi. praqtikaSi 
gavrcelebulia wmendisa da daxarisxebis Semdegi xerxebi: 

a. marcvlis wmenda haeris nakadiT; 

b. marcvlis dayofa cxrilebze zomisa da formis mixedviT; 

g. marcvlis dayofa trierebze sigrZis mixedviT; 
d. marcvlis dayofa maTi zedapiris Tvisebebis mixedviT; 
e. marcvlis wmenda da daxarisxeba simkvrivis mixedviT; 
v. marcvlis wmenda eleqtruli xerxiT; 
z. marcvlis daxarisxeba feris mixedviT. 

marcvlis wmenda haeris nakadiT. dayofis am xerxs farTod 
iyeneben marcvalsawmend manqanebSi. igi emyareba marcvlisa da 
minarevebis wonisa da aerodinamikuri Tvisebebis gansxvavebas. 
marcvlisa da minarevebis aerodinamikuri Tvisebebi xasiaTdeba 
winaRobiT, romelsac uwevs maT moZraobas haeri. marcvlebisa da 
mravali minarevebisaTvis haeris winaaRmdegoba sxvadasxvanairia. Tu 
vertikalurad aRmaval haeris nakadSi movaTavsebT ramdenime 
sxvadasxva nawilaks, maSin maTze imoqmedebs simZimis Zala G, agreTve 
amwevi Zala (nawilakebis zeviT moZraobis dros), an haeris nakadis 
winaRobis Zala (nawilakebis qveviT moZraobis dros). amwevi Zalis, 
anu niutonebSi gamosaxuli winaRobis R Zalis gansazRvra SeiZleba 
formuliT: 

2)( ucFkR −= ρ , 
 

sadac k winaRobis koeficientia;  ρ _ haeris simkvrive, kg/m3; F _ 
nawilakis modelis kveTis farTobi (nawilakis proeqciis farTobi 
fardobiTi siCqaris perpendikularul sibrtyeze), m2; c _ nawilakis 
namdvili siCqare, m/wm; u _ haeris nakadis siCqare, m/wm; c_u _ 
nawilakis fardobiTi siCqare, m/wm.  

 Tu G1<R1, maSin nawilaki M1, haeris nakadTan erTad zeviT 
imoZravebs, xolo Tu R2< G2, maSin nawilaki M2 Zirs vardeba. Tu R3= 
G3,  maSin nawilaki haeris nakadSi Setivtivebul mdgomareobaSi iqneba. 
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am SemTxvevaSi nawilakis siCqare nakadis mimarT nakadis siCqaris 
toli iqneba, oRond sawinaaRmdegod mimarTuli. haeris nakadis 
siCqares, romlis drosac nawilaki Setivtivebul mdgomareobaSi 
imyofeba, ewodeba krizisuli siCqare. 

sxvadasxva nawilakis krizisul siCqares sazRvraven 
gamosaxulebidan: 

 

,2 GFukR == krρ  
saidanac 

Fk
Gu
ρ

=kr  

sadac G _ simZimis Zalaa, n. 
marcvlis Celxis nawilakebs aqvs sxvadasxva krizisuli siCqare. 

Celxidan marcvlisa da msubuqi minarevebis gamosayofad 
aucilebelia, rom haeris siCqare uh imyofebides gasayofi fraqciebis 
krizisul siCqareebs Soris, e.i. 

krkr uuu h ′′>>′  

am SemTxvevaSi msubuq minarevebs (bze, namja, mtveri da sxva), 

romelTa krizisuli siCqaris maqsimaluri mniSvnelobaa kruu ′′=max  

haeris nakadi zeviT waitacebs, xolo yvela gasawmendi marcvali, maT 

Soris isinic, romelTa krizisuli siCqare minimaluria kruu ′′=min  Zirs 

Camocvivdeba. aerodinamikuri Tvisebebis mniSvnelovani maxasiaTebelia 
afrianobis koeficienti Ka, romelic Semdegi fardobiT gamoisaxeba: 

 

,
G
gFkK ρ

=a  

 
sadac g _ Tavisufali vardnis aCqarebaa, m/mw2(g≈9,8m/wm2). 
Ka-s mniSvnelobis krizisuli siCqaris formulaSi CasmiT 

miviRebT: 
 

,
a

kr K
gu =  

 
rac metia nawilakebis afrianoba (Ka), miT naklebi SeiZleba iyos 

haeris siCqare, da piriqiT. krizisuli siCqarisa da aerodinamikuri 
koeficientebis mniSvnelobebi mocemulia me-5 cxrilSi. 

marcvlovan narevs fraqciebad yofen marcvalsawmendi manqanebis 
sahaero arxebSi da sakanebSi. sahaero arxebi aris vertikaluri da 
daxrili, sworkuTxa da cilindruli kveTis. asxvaveben erTmag da 
ormag arxebs, agreTve iyeneben saWirxni da Semwovi moqmedebis arxebs. 

haeris nakadiT watacebuli gamoyofili minarevebi arxiT maRla 
adis da xvdeba saleq sakanSi. saknis ganivi kveTis farTobis gazrdis 
gamo (2,5_3-jer arxTanSedarebiT) haeris siCqare, mkveTrad mcirdeba 
0,5_1m/wm-mde da minarevebi ileqeba. daleqvis procesis gaumjobesebis 
mizniT, sakanSi ayeneben tixrebs, romlebic cvlian haeris nakadis 
mimarTulebas. am dros warmoqmnili centridanuli Zalebi xels 
uwyoben minarevebis daleqvas. sakanSi ileqeba minarevebis 80%. 
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daxrili haeris nakadiT marcvals wmenden saniavebel-
saxarisxebel (`triumfi~) da sxva manqanebze. daxril haeris nakadSi 
moxvedril nawilakebze moqmedebs Zala R da simZimis Zala G=mg. mZime 
nawilakebi (marcvals) naklebi afrianoba (Ka) da  G Zalis moqmedebiT 
male cviva mimRebSi. didi afrianobis mqone msubuqi minarevebi 
haerTan erTad mifrinavs. 

haeris nakadis Sesaqmnelad marcvalsawmend manqanebSi ayeneben 
centridanul samtvre ventilatorebs. ventilatori Sedgeba lilvze 
damagrebuli frTiani Tvlisa da spiraluri garsacmisagan. saWirxni 
moqmedebis sistemebSi frTiani Tvlis brunvis dros, haeri Seiwoveba 
miltuCis naxvretidan, an haersataridan da frTebiT iWirxneba arxSi 
an sahaero kameraSi. Semwovi moqmedebis sahaero sistemebSi, haeri 
ventilatoris gavliT miemarTeba mtvrisa da sxva msubuqi minarevebis 
mosacilebel mowyobilobebSi (inerciuli mtversacleli, cikloni, 
qsovilis filtri), an atmosferoSi gamoisroleba. 

imisaTvis, rom uzrunvelyofili iyos marcvlis minarevebisagan 
gawmendis maRali xarisxi, ventilatorma unda Seiwovis haeris saWiro 
raodenoba V arxSi, an kameraSi, Seiqmnas haeris p wneva, romelic 
aucilebelia winaRobis statikuri wnevis pst gadasalaxavad da haeris 
moZraobis saWiro siCqaris dinamikuri wnevis pdi Sesaqmnelad. amrigad 
ventilatori unda qmnides iseT wnevas, sadac: 

 
p=pdin+pst 

 

Seqmnili wnevis mixedviT centridanuli ventilatorebi aris 
dabali p=0,01kgZ/sm2, saSualo p=0,01_0,03kgZ/sm2 da maRali wnevis 
p=0,03_0,12kgZ/sm2. marcvalsawmend manqanebze ayeneben saerTo 
daniSnulebis dabali da saSualo wnevis samtvre ventilatorebs. 

sahaero arxebis muSa zonaSi haeris siCqares aregulireben 
safarebiT, romlebiTac cvlian arxebis, an ventilatoris 
gamosasvleli sarkmlebis kveTs. regulirebis xarisxs adgenen saleq 
kamerebSi daleqili monarCenebis Sedgenilobis mixedviT. monarCenebSi 
SeZlebisdagvarad ar unda iyos srulfasovani marcvali, xolo 
gawmendil masalaSi _ msubuqi minarevebi, romelTa gamoyofac 
SesaZlebelia haeris nakadiT.  
    wnex-amkrebebi da bardana-amkrebebi manqanebis daniSnuleba da 
klasifikacia. wnex-amkrebebs iyeneben Tivis (Calis, namjis) asakrebad, 
akrefili masalis dasawnexad da bardanebis Semosakravad. 
    am manqanebs SeuZlia ori saxis bardanebis formireba: 
sworkuTxasi da cilindrulis. sworkuTxa bardanebi iqmneba Tivaze 
dguSis moqmedebiT, cilindruli ki _ masis rulonad daxveviT. ufro 
metad gavrcelebulia dguSiani wnex-amkrebebi. 
    dguSis moZraobis traeqtoriis mixedviT maT yofen dguSis 
ukuqceviT-winsvliTi da rxeviTi moZraobis wnex-amkrebebad. masis 
dawnexis simWidrovis xarisxis mixedviT wnexebi aris dabali (100kg/m3-
mde), saSualo (100_200 kg/m3) da maRali (300_kg/m3-mde). 
    sawnexi kamerisTvis Tivis miwodeba SeiZleba gverdidan, zemodan 
da winidan; Semosakrav masalad iyeneben mavTuls an xezs. 
    wnex-amkrebi SeiZleba iyos misabmeli, naxevrad sakidi, sakidi an 
TviTmavali. 
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    bardana-amkrebebs iyeneben bardanebis asakrebad da maT 
Stabelebad dasawyobad. 
   bardanaamkrebi. misabmeli hidravlikuri bardana-amkrebi gut-2.5 
gankuTvnilia psb-1,6 wnex-amkrebiT dawnexili Tivisa da namjis 
bardanebis asakrebad, 75 bardanisagan Semdgari Stabelis 
saformireblad da mindorze gadmosatvirTad. 
    manqanis ZiriTadi kvanZebia: CarCo, amkrebi meqanizmi, mimRebi, ukana 
baqani, wambiZgebeli meqanizmi, moZravi ukana kedeli da hidrosistema. 
manqanis muSa organoebs amuSavebs gamotanili hidrocilindrebi da 
traqtoris  simZlavris wasarTmevi lilvi. 
    agregatis bardanebis gaswvriv moZraobis dros traqtoristi 
amkrebi meqanizmis xaxas bardanisaken mimarTavs. vertikaluri 
transportioris CamWidi bardanas CaiWers da ganiv baqanze gadaitans. 
aq bardana transportioriT sabjenamde gadaadgildeba. pirveli 
bardanis torss miebjineba meore. ganivi baqnis ori bardaniT Sevsebis 
Semdeg memanqane hidravlikuri mowyobilobiT moabrunebs mimReb 
baqans. ori Semdegi bardanis miwodebisas, bardanebis pirveli wyvili 
win gaiwevs, roca baqan-amweze rva bardana mogrovdeba, memanqane 
hidravlikuri mowyobilobiT aswevs mas vertikalur mdgomareobaSi 
da bardanebs baqan-damgrovebelze gadaawyobs, razec maT moZravi da 
mimWeri gisosi amagrebs. 
     baqan-damgrovebelze 72 bardana eteva. hidravlikuri 
mowyobiloba abrunebs baqan-damgrovebels 90 gradusiT, Stabels 
ubiZgebs da miwaze gadaagdebs. sadevaris sigrZeze damokidebulebiT 1 
saaTis ganmavlobaSi manqanis mwarmeblurobaa 4-dan 10 t-mde 
Stabelebad dalagebuli bardana. manqanis tvirTamweobaa 2.5 t; muSa 
siCqare 5_7 km/sT. 
     tSn-2.5 sakid Stabelebis mzidavs hkideben zil-mmz-555 
avtomobil-TviTmcvlels Sasize. igi tvirTavs, gadaaqvs da Znis 
dasadgmel adgilze awyobs gut-2,5 bardana-amkrebiT formirebul 
Stabelebs. bardanebis erTi Stabeli datvirTva-gantvirTisaTvis 
saWiroa 5_6 wuTi. erT mzidavs erTi saaTis ganmavlobaSi Seuwyvetliv 
muSaobisas SeuZlia 4,5 t gadaitanos 4 km manZilze.  
 

             
 
              3.2. sairigacio sistemebi 

 
niadagur-klimaturi pirobebis mixedviT saqarTvelos teritoria 

mkveTrad gansxvavebulia. amiT aixsneba soflis meurneobis 
gansxvavebuli xasiaTi da TavisTavad cxadia, mindvris da teqnikuri 
kulturebis gansxvavebuli wyalmoTxovnilebac. aRmosavleT 
saqarTveloSi atmosferuli naleqebis simcire ganapirobebs am 
kulturebis rwyvis aucileblobas, maSin roca dasavleT 
saqarTvelos umetes raionebSi (ZiriTadad kolxeTis dablobze) dRis 
wesrigSi dgas zedmeti wylis moSorebis problema. 

aRmosavleT saqarTveloSi naleqebis saSualo wliuri 
raodenoba 500÷800 mm-s Seadgens. maTi ganawileba sezonebis mixedviT 
ara-xelsayrelia ivlis _ agvistoSi, rodesac yvelaze metad saWiroa 
mcena-risaTvis niadagis teni, adgili aqvs naleqebis simcires. am 
Tveebis tempe-ratura CrdilSi 25÷40 0C  Seadgens da am mxriv, 
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saqarTvelos aRmosavleT nawilSi morwyva aucilebel melioraciul 
RonisZiebas warmoadgens.  

irigacia anu morwyva es aris im niadagebis xelovnurad 
gatenianeba, romlebic mudmivad an periodulad ganicdian mcenaris 
zrda-ganviTarebisaTvis saWiro wylis naklebobas. morwyviTi 
melioraciis saboloo mizania sasoflo-sameurneo kulturebis 
dagegmili (daprogramirebuli) mosavlianobis uzrunvelyofa. 

RonisZiebaTa im kompleqss, romelic tardeba uSualod saryav 
farTobze wylis misawodeblad, gasanawileblad da niadagis 
gasateni-aneblad morwyvis wesi ewodeba, yvela im teqnikur 
saSualebas da xerxs ki, romelTa meSveobiTac xorcieldeba wylis 
miwodeba-ganawileba da niadagis gatenianeba _ morwyvis teqnika. 
sakmaod xSirad (farTo gagebiT), morwyvis teqnikaSi gulisxmoben 
agreTve im teqnikur saSualebebsac, rom-lebic ganapirobebs sarwyav 
farTobamde wylis miyvanas. morwyvis teqnikaSi Semaval im teqnikur 
saSualebebs, romlebic uSualod rwyvis sawarmoeblad gamoiyeneba 
(gadasatani milsadenebi, dasawvimi manqanebi, agregatebi da sxv.), 
sarwyav teqnikas uwodeben, xolo am ukanasknelSi Semaval wvrilman 
gadasatan inventars (sifoni, milaki, fari da sxv.) sarwyav armaturas. 

sarwyav farTobze mindvris mcenaris zrda-ganviTarabisTvis 
saWiroa wylis reJimis Seqmna niadagSi. am faqtoris regulireba 
xdeba dawesebul vadebSi garkveuli raodenobis wylis miwodebiT. igi 
mcenares uqmnis kvebisa da siTbos Sesaferis/sasurvel reJims, 
nivTierebaTa gadamuSavebis da fotosinTezis mimdinareobis pirobebs.  

mcenaris normaluri vegetaciisaTvis saWiro rwyvis vadebisa da 
normebis kompleqsi, romelic agroteqnikuri RonisZiebebis gaTvalis-
iwnebiT SemuSavebuli unda iqnes ise, rom niadagis aqtiur fenaSi 
dacu-li iyos wylisa da aeraciis pirobebi, rasac rwyvis reJimi 
ewodeba. 

morwyvis (rwyvis) norma ewodeba wylis im raodenobas, romelic 
miewodeba erT ha farTobs erTi rwyvis dros. misi moculoba 
sxvadasxva mindvris kulturisaTvis erTnairi ar aris. misi saSualo 
sidide niadagis Tvisebebis da mcenaris saxeobisa da TviT jiSis 
mixedviT meryeobs 600-800 m3/ha farglebSi. garda amisa, erTsa da imave 
mcenares misi ganviTarebis sxvadasxva periodSi moTxovnileba wyalze 
erTnairi ara aqvs. ase, magaliTad, bambis kulturas yvelaze meti 
wylis raodenoba (daaxloebiT 55-65%) yvavilobis fazaSi sWirdeba, 
mwifobis periodSi wyalze moTxovna mkveTrad mcirdeba. 

morwyvis norma iTvalisiwnebs saWiro tenianobis Seqmnas 
niadagis aqtiur fenaSi, romlis siRme damokidebulia rogorc TviT 
kulturaze, ise niadagis meqanikur Sedgenilobaze. ase, magaliTad, 
niadagis aqtiuri fenis saSualo siRrmed mindvris kulturebisaTvis 
iTvleba _ 0.5-0.8 metri 

sasoflo-sameurneo kulturebis rwyvis dadgenis erT-erT 
ZiriTad elements warmoadgens sarwyavi norma, anu wylis is 
raodenoba, romelic saWiroa erTi ha farTobis mosarwyavad 
vegetaciis mTel periodSi, raTa vuzrunvelvyoT dagegmili 
mosavlianoba konkretul saproeqto pirobeb-Si. 

sameurneo daniSnulebis mixedviT mindvris kulturebisaTvis 
ganixilaven Semdegi saxis rwyvebs:  
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• xvniswina _ tardeba xvnis win niadagis dasamuSaveblad 
xelsayreli pirobebis Sesaqmnelad;  

• saTadarigo-samarago _ erTwlovani mindvris kulturebis 
daTesvamde an mravalwlovani kulturebis vegetaciis aqtiuri 
periodis damTavrebis Semdeg, niadagis Rrma fenebSi wylis 
maragis SeqmniT, mcenaris wyliT nawilobriv uzrunvelsayofad; 

• Tesvis _ Teslis droulad gaRviveba_aRmocenebisa da 
ganviTarebis pirvel periodSi mcenaris ukeT ganviTarebisaTvis; 

• savegetacio _ vegetaciis periodSi mcenaris wyliT 
uzrunvelyofisaTvis; 

 

       
 
  suraTi 3.1  xelovnuri dawvimebiT rwyva “Ffregatis” gamoyenebiT 
                      

• gamagrilebeli (umetesad xelovnuri dawvimebiT) _ dRis yvelaze 
cxel periodSi mcenarisa da misi garemos gasagrileblad, 
mcenreSi mimdinare sasicocxlo procesebis regulirebis 
mizniT;  

• gamanoyierebeli _ niadagSi sasuqis Setanisa da Tanabrad 
ganawilebisaTvis;  

• moyinvis sawinaaRmdego _ Semodgomis da gazafxulis wayinvebis 
asacileblad, gansakuTrebiT saSemodgomo TavTavianebSi. rwyva 
tardeba ramdenime saaTiT adre wayinvis dawyebamde an uSualod 
mis periodSi; 

• saprovokacio _ sarevelebis aRmosaceneblad, romlebic ispoba 
niadagis saTanado damuSavebiT an herbicidebiT;  

• CarecxviTi _ niadagidan marilebis CarecxviT mosacileblad;   

• sadezinfeqcio _ mavneblebTan sabrZolvelad. 
  sasoflo-sameurneo sarwyav miwaTmoqmedebaSi ganixilaven 

rwyvis oTx ZiriTad wess: 
1. zedapirul-TviTdinebiTi rwyva _ niadagis zedapirze wylis 

TviT-dinebiTi miwodebiT. yvelaze metad gavrcelebuli da amave 
dros yvelaze ufro sifrTxiliT Casatarebelia, radgan am 
dros mosalodnelia niadagis irigaciuli eroziis ganviTareba. 
misi naklia wylis didi xarji da danakargebi filtraciaze da 
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aorTqlebaze. zedapiruli rwyva SeiZleba gamoyenebuli iqnas 
yvela sasoflo-sameurneo kulturis mosarwyavad ZiriTadad 
mZime da saSualo meqanikuri Semadgenlobis niadagis mqone miwis 
farTobebze, romelTa zedapiris daxriloba 0.03-s ar aRemateba. 

 

         
 
                 suraTi 3.2. magistraluri arxi sarwyavi  
                         wyliT momaragebisaTvis 
 

zedapiruli rwyva, niadagis zedapirze wylis ganawilebis teq-
nikis da niadagSi gavrcelebis xasiaTis mixedviT iyofa or 
ZiriTad jgufad: 
     horizontaluri filtraciiT, anu gverdiTi gaJonviT (rwyva 
kvlebSi miSvebiT, rwyva kvalSi datborebiT, rwyva gamoTesili 
kvlebiT, konturuli rwyva, rwyva napraliani kvaliT); 
     vertikaluri filtraciiT (rwyva Cveulebrivi moRvarviT, 
rwyva “qarTluri” moRvarviT, rwyva zolebad moRvarviT, rwyva 
Tavisufali moRvarviT, rwyva mTliani datborebiT). 
2. dawvimebiTi rwyva _ xelovnuri wvimis saxiT. rwyvis aseTma 

wesma farTo masStabi hpova aramdgradi tenianobiT 
damaxasiaTebel regionebSi, sadac xSir gvalvebTan erTad uxvi 
naleqebic modis. saqarTvelos subtropikul raionebSi, sadac 
Caisa da subtropikuli kulturebis ZiriTadi farTobebi rTuli 
reliefiT xasiaTdeba da maTi zedapiris daxriloba 
sagrZnoblad metia 0.03-ze. 

3. wveTuri rwyva erT-erTi progresuli wesia teqnikuri 
kulturebisaTvis da misi danergva-gavrceleba mizanSewonilad 
unda CaiTvalos iq, sadac morwyvis sxva wesebis gamoyeneba 
gaZnelebulia. wveTovani rwyvis sistemis muSaobis principi 
aseTia: morwyvis wyarodan wyali mcire simZlavris tumboTi 
miewodeba magistralur milsadenebs Semdeg gadadis 
gamanawilebel milsadenebSi da iqidan uSualod sarwyav 
milsadenebSi, romlebzedac damontaJebulia sawveTurebi. 
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4. niadagqveSa (niadagqveSa-kapilaruli) rwyva anu qveniadagidan 
wylis miwodeba. niadagqveSa rwyvis wesis gamoyenebis ared 
rekomendebulia mometebuli qanobebis mqone sarwyavi miwebi 
mZime da saSualo meqa-nikuri Semadgenlobis niadagebiT. rwyvis 
am wesis gamoyenebisas wyali mcenares miewodeba fesvTa sistemis 
zonaSi 0.4 – 0.5 metr siRrmeze Calagebul perforirebul 
milebSi. niadagqveSa rwyvas marTalia aqvs mTeli rigi 
upiratesobebi zedapirulTan SedarebiT, rac sagrZnoblad 
aumjobesebs baqteriebis cxovelmoqmedebas, rwyva xorcieldeba 
wylis naklebi raodenobiT, gamoricxulia meqanizmebis muSaobis 
xelisSemSleli dabrkolebebi, saWiro araa mindvris 
zedmiwevniT mosworeba da a.S., magram misi farTo masStabiT 
gamoyenebas abrkolebs maRali samSeneblo Rirebuleba, niadagSi 
Cawyobili milebis amoleqvis faqtebi da niadagebis zeda 
fenebis damlaSebis xSiri SemTxvevebi. 

 

            
 
            suraTi 3.3 rwyva agregat “volJankas” saSualebiT 
 

miwebis mosarwyavad gansaxilvel teritoriaze aSeneben hidro-
teqnikur nagebobaTa da arxebis sistemas, romelic sarwyavi sistemis 
sa-xelwodebiTaa cnobili. 

saqarTveloSi, amJamad, iricxeba 220 regularuli sarwyavi 
sistema. aqedan 135 (62%) _ farTobiT 0,5 aTas ha-mde da 10 (5%) _ 10 ha-
ze meti far-TobiT. TiToeuli maTgani sargeblobs kaSxluri tipis 
wyalamRebebiT, danarCen sistemebSi vxdebiT ukaSxlo wyalamRebebs.  

aRmosavleT saqarTvelos aridul zonaSi gavrcelebulia 
damlaSebuli niadagebi, romlebic warmoSobis mixedviT pirobiTad 
iyofa pirvelad da meorad damlaSebis niadagebad. pirveladi 
damlaSebis mizezad miCneulia mimdinare bunebrivi procesebis 
aqtiuri gavleniT marilebis sistematuri dagroveba niadagSi, TviT 
gruntSi da gruntis wylebSi. meoradi damlaSeba upiratesad 
viTardeba sarwyavi miwaTmoqmedebis iseTi pirobebiT, rodesac 
niadagis susti bunebrivi drenirebis gamo, adgili aqvs 
mineralizebuli gruntis wylebis doneebis awevas. 
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arsebobs damlaSebuli niadagebis ori jgufi: bici anu mlaSobi 
niadagebi, romlebic xasiaTdebian advilad xsnadi marilebis didi 
raodenobiT mTel profilSi da bicobebi _ romlebic Seicaven 
advilad xsnad marilebs mxolod garkveul siRrmeze (20 -25 sm 
fenebad) masSi sWarbobs didi raodenobiT STanTqmuli natriumi. 

bici miwebis melioracia iyofa sam jgufad: biologiuri, 
romelic iTvaliswinebs marilgamZle balaxebis Tesvas (saqarTveloSi 
aseTia yviTeli ZiZo); meqanikuri, romelic gulisxmobs niadagis 
zedapirze arsebuli marilebis Segrovebas da gatanas; 
hidromelioraciuli, rac gulisxmobs niadagSi arsebuli marilebis 
gaxsnas da Carecxvas. 

bicobi niadagebis melioracia. niadagis bicobianobis xarisxi 
damokidebulia STanTqmuli natriumis marilebis raodenobaze, rac 
niadag-STanTqmel kompleqsSi ganapirobebs bicobebis wyal-fizikur 
da fizikur-qimiur TvisebaTa mkveTr gauaresebas. aseT niadagebSi 
humusovani fena praqtikulad damlaSebuli ar aris. bicobi 
niadagebis melioraciaSi igulisxmeba: STanTqmuli natriumis gandevna 
da misi kalciumiT Canacvleba niadagSTanTqmel kompleqsSi, bicobiani 
zedapiris daSla-gafxviereba da tutianobis neitralizacia. 

 
 

     
  
             suraTi 3.4. wveTovani rwyvis sistema 
 
arsebobs bicobebis melioraciis sami meTodi: qimiuri, romelic 

gulisxmobs niadagSi TabaSirisa da sxva qimiuri nivTierebebis 
Setanas; biologiuri, romelic gulisxmobs gansaxilveli miwis 
masivebisaTvis bicobianobis amtani mcenareebis SerCevas; 
agrobiologiuri, romelic iTvaliswinebs niadagis Rrma xvnas, 
organuli da mineraluri sasuqebis Setanas, mravalwlovani 
balaxebis Tesvas, sideracias da intensiuri morwyviT niadagis 
Carecxvas. 
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                    3.3. sadrenaJo sistemebi 
 

melioraciis erT-erT saxes daSroba warmoadgens, romlis 
drosac Warbtenian regionebSi saTanado melioraciuli RonisZiebebis 
gatarebiT niadagis forebidan da zedapiridan gandevnian zedmet 
wyals, romelic did problemebs uqmnis erTwlovan mindvris 
kulturebs, pirvel rigSi ki dasavleT saqarTvelos mindvris mTavar 
kulturebs – simindsa da soias. 

saqarTvelos dasavleT nawilSi (Savi zRvis sanapiro da 
kolxeTis dablobi) naleqebi uxvad modis (1300÷2700 mm);  aorTqlebis 
wliuri sidide ki Seadgens 400÷600 mm-s, amitom miwebi aq ZiriTadad 
daWaobebuli da Warbteniania, romlebic daSrobas saWiroeben.   

nebismieri damSrobi sistema moicavs: maregulirebel, gamtar da 
wyalgadamRob qsels, wyalmimRebebs da Semdeg  hidroteqnikur 
nagebobebs:   
wyalvardnilebi, rabebi, saTvalTvalo Webi da sxva; sagzao qsels, 
saeqspluatacio nagebobebs (Senobebi, hidrometriuli postebs 
avtomaturi wyalsatumbebiT, mimmarTvelebi da sxv.), qarsacavi tyis 
zolebs da TviT dasaSrobi miwis masivs.  
     maregulirebeli qselis daniSnulebaa Warbi zedapiruli 
dagruntis wylebis Sekreba da dasaSrobi teritoriidan gayvana. 
gadamRobi qselis _dasaSrobi teritoriis dacva gareSe zedapiruli 
da gruntis wyle-bisagan; gamtari qselis _ wyalmimRebTan 
maregulirebeli da gadamRobi qselis dakavSireba; wyalmimRebis _ 
gamtari qselidan Semodinebuli wylis miReba da misi gatarebis 
uzrunvelyofa. hidroteqnikuri nagebo-bebis _ wylis nakadis 
daniSnulebisamebr gatareba da gadanawileba; sagzao qselis _ 
dasaSrob teritoriaze satransporto saSualebaTa da sasoflo-
sameurneo manqanebis daubrkolebeli manevrireba; saeqsplua-tacio 
nagebobebis _ damSrobi sistemis eqspluataciasTan dakavSirebuli 
samuSaoebis kontroli da zedamxedveloba; qarsacavi tyis zolebis 
ki _ saxnav-saTes teritoriaze mikroklimatis regulireba (amave dros 
SeuZlia Seasrulos eroziis sawinaaRmdego RonisZiebaTa funqciac). 

damSrobi sistema SeiZleba iyos Ria da daxuruli tipis. pirvel 
SemTxvevaSi maregulirebeli qseli warmodgenilia Ria arxebiT, xolo 
meore SemTxvevaSi niadagis siRrmeSi Cawyobili drenebis saxiT. 
damSrob sistemebs aseve ganasxvaveben wylis gayvanis wesisa da wylis 
reJimze zemoqmedebis xasiaTis mixedviT. saxeldobr, pirvel 
SemTxvevaSi damSrobi sistemebi SeiZleba iyos TviTdinebiTi da wylis 
meqanikuri gadatumbviT, meore SemTxvevaSi ki erTmxrivi moqmedebis, 
rodesac damSrobi qseli gankuTvnilia mxolod Warbi wylis 
gasayvanad saxnav-saTesi teritoriidan, da ormxrivi regulirebis, 
rodesac is erTdroulad asrulebs niadagis daSrobisa da 
datenianebis funqciebs. 

saqarTveloSi amJamad aSenebulia mravali damSrobi sistema, 
romelTa Soris erT-erTi unikaluri da didi obieqtia kolxeTis 
dablo-bis damSrobi sistemis obieqti. mas 220 aTasi heqtari farTobi 
ukavia da misi sazRvrebia: dasavleTiT Savi zRva, samxreTiT _ 
samxreT kavkasiis rkinigzis baTumis Sto mdinare kintriSamde, 
aRmosavleTiT _ mdinare cxeniswyali, CrdiloeTiT da Crdilo-
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aRmosavleTiT _ Savi zRvis centraluri sanapiro saavtomobilo gza, 
sadgur samtrediidan mdinare kodoramde. 
 
 

       
 
            suraTi 3.5. rTuli regulirebadi sadrenaJo sistemebi 
 

damSrobi sistemebis CarTva wylis resursebis kompleqsSi 
miznad isaxavs daSrobis Sedegad miRebuli Warbi wylis gamoyenebas 
meurneobriobis sxva dargebis wyalmoTxovnilebis 
dasakmayofilebladac. maSasadame, adgilobrivi wylis drenirebiT 
moRebuli resursebis gamoyenebiT SesaZlebeli xdeba iseTi 
wyalsargeblobis obieqtebis mSenebloba, rogoricaa wyalsacavebi, 
tborebi, farTobebis gasatenianebeli hidroteqnikuri nagebobebi, 
rekreaciuli zonebi, wyalmomarageba da sxva. 

sadrenaJo sistemebi gamoiyeneba aRmosavleT saqarTvelos 
aridul zonaSic, sadac xSiradaa gavrcelebuli damlaSebuli 
niadagebi, da warmoSobis mixedviT isini pirobiTad iyofa pirvelad 
da meorad damlaSebis niadagebad. pirveladi damlaSebis mizezad 
miCneulia mimdinare bunebrivi procesebis aqtiuri gavleniT 
marilebis sistematuri dagroveba niadagSi, gruntSi da gruntis 
wylebSi. meoradi damlaSeba upiratesad viTardeba sarwyavi 
miwaTmoqmedebis pirobebiT, rodesac niadagis susti bunebrivi 
drenirebis gamo, adgili aqvs mineralizebuli gruntis wylebis 
doneebis awevas. 

arsebobs damlaSebuli sadrenaJe niadagebis ori jgufi: bici 
anu mlaSobi niadagebi, romlebic xasiaTdebian advilad xsnadi 
marilebis didi raodenobiT mTel profilSi da bicobebi _ romlebic 
Seicaven advilad xsnad marilebs mxolod garkveul siRrmeze (20 -25 
sm fenebad) masSi sWarbobs didi raodenobiT STanTqmuli natriumi. 

bici (mlaSobi) niadagebis melioracia iyofa sam jgufad: 
biologiuri, romelic iTvaliswinebs marilgamZle balaxebis Tesvas; 
meqanikuri, romelic gulisxmobs niadagis zedapirze arsebuli 
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marilebis Segrovebas da gatanas; hidromelioraciuli, rac 
gulisxmobs niadagSi arsebuli marilebis gaxsnas da Carecxvas. 

bicobi niadagebis melioracia drenirebiT. niadagis 
bicobianobis xarisxi damokidebulia STanTqmuli natriumis 
raodenobaze, rac niadag-STanTqmel kompleqsSi ganapirobebs 
bicobebis wyal-fizikur da fizikur-qimiur TvisebaTa mkveTr 
gauaresebas. aseT niadagebSi humusovani fena ar sustad an saerTod 
aris damlaSebuli. bicobi niadagebis melioraciaSi igulisxmeba: 
STan-Tqmuli natriumis gandevna da misi kalciumiT Canacvleba 
niadag-STanTqmel kompleqsSi, bicobiani zedapiris daSla-gafxviereba 
da tutianobis neitralizacia. 

arsebobs bicobebis melioraciis sami meTodi: qimiuri, romelic 
gulisxmobs niadagSi TabaSirisa da sxva nivTierebebis Setanas; 
biologiuri, romelic gulisxmobs gansaxilveli miwis masivebisaTvis 
bicobianobis amtani mcenareebis SerCevas; agrobiologiuri, romelic 
iTvaliswinebs niadagis Rrma xvnas, organuli da mineraluri 
sasuqebis Setanas, mravalwlovani balaxebis Tesvas, sideracias da 
morwyviT niadagis Carecxvas. 

nebismieri damSrobi/sairigacio sistema moicavs: maregulirebel, 
gamtar da wyalgadamRob qsels, wyalmimRebebs da Semdeg  
hidroteqnikur nagebobebs: wyalvardnilebi, rabebi, saTvalTvalo Webi 
da sxva; sagzao qsels, saeqspluatacio nagebobebs (Senobebi, 
hidrometriuli postebi da sxv.), tyis zolebs da TviT dasaSrobi 
miwis masivs. 

 

         
 
                suraTi 3.6. daxuruli sadrenaJe qseli 
  
damSrob sistemebs aseve ganasxvaveben wylis gayvanis wesisa da 

wylis reJimze zemoqmedebis xasiaTis mixedviT. saxeldobr, pirvel 
SemTxvevaSi damSrobi sistemebi SeiZleba iyos TviTdinebiTi da wylis 
meqanikuri gadatumbviT, meore SemTxvevaSi ki _ erTmxrivi moqmedebis, 
rodesac damSrobi qseli gankuTvnilia mxolod Warbi wylis 
gasayvanad teritoriidan, da ormxrivi regulirebis, rodesac is 
erTdroulad asrulebs niadagis daSrobisa da datenianebis funqcias. 
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drenebis mimarTulebis mixedviT daxuruli drenaJi SeiZleba 
iyos horizontaluri, vertilkaluri da kombinirebuli. 

horizontaluri drenaJi aris tranSeiani da utraSeo. 
ukanasknels ekuTvnis sorosebri da napralisebri drenebi da agreTve 
drenebi ama Tu im masalisagan (keramika, plastmasebis kompoziciebi, 
gamomwvari Tixa da sxv), romelTa Calageba warmoebs utranSeo 
drenCamwyobiT. 

masalebis mixedviT drenaJi aris agreTve qvis, xis, Tunis, 
betonis da torfis, gaumagrebel miwis drenebs sorosebri ewodeba. 

xvretebis mixedviT sadrenaJo Txrilebi orgvaria: 
1. milisebri _ Tavisufali xvretiT; 
2. drenaJi, romelSic drenebis farTobi amovsebulia forovani 

wyalgamtari masaliT _ RorRiT, fiCxiTa (droebiTi) da sxva, 
romelebzec zemodan eyreba tranSeis gaTxris dros amoRebuli 
miwa. 
xSirad soflebi maragdeba drebirebuli wylis resursebiT, 

romelic saTanado damuSavebas gadis. soflebSi wylis moxmarebas 
erT komlze xSirad wylis normebis gamsxvilebuli maCveneblebiT 
gansazRvraven, romelic cxadia icvleba adgilobrivi pirobebis 
mixedviT. 

samxreT regionebSi mecxoveleobisTvis ZiriTadad saZovrebi 
gamoi-yeneba, sadac wylis resursebi sakmaod SezRudulia, amitom 
saWiro xdeba am teritoriebis gawylovaneba. gawylovaneba rogorc 
wesi warmoebs sezonurad. 

teritoriebis gawylovanebis sami ZiriTadi forma arsebobs: 1. 
eqs-tensiuri, xorcieldeba mxolod drenirebuli wylis wyaroebis _ 
guburebis, Webis, arxebis da a.S. mowyobiT. am dros wylis TiToeuli 
wyaro ewyoba im varaudiT, rom man gaawylovanos teritoria radiusiT 
5 – 10 km; 2. ara-sruli anu SezRuduli gawylovanebis dros ewyoba 
rogorc wylis wyaros qseli, agreTve damatebiTi nagebobebi da 
mowyobilobebi, romelic xels uwyobs am qselis gamoyenebas 
wyalmomaragebisaTvis; 3. sruli gawylovanebis dros wyliT 
kmayofildeba ara marto gasawylovanebel teritoriaze myofi 
momxmarebeli, aramed meurneobriobis sxva dargebic. 

drenirebiT miRebuli wyliT teritoriis gawylovanebis sqemebis 
daproeqtebis dros saWiroa yuradReba gamaxvildes Semdeg ZiriTad 
moTxovnebze: sad, ra raodenobis, rogori xarisxis da ra droSi unda 
iyos miwodebuli wyali. saZovrebis wyalmomaragebis dros 
mxedvelobaSi unda iqnas miRebuli ra saxis saZovrebis sezonuri Tu 
mTeli wlis ganmavlobaSi datenianeba aris saWiro. gaTvaliswinebuli 
unda iqnas agreTve pirutyvis da maTi Zovebis saxe, wylis wliuri, 
dRe-Ramuri da saaTobrivi moTxovnilebis grafiki. mindvris 
kulturebisaTvis gankuTvnil saxnav-saTes miwebze ZiriTadi 
wyalmomxmarebelia adamiani, meqanizacia da muSa pirutyvi dakavebuli 
sasoflo-sameurneo saqmianobaSi. maTi wyliT dakmayofilebisaTvis 
ewyoba sxvadasxva saxis Webi, guburebi da a.S., romlebic warmoadgenen 
gawylovanebis pirvelad centrebs. drenirebiT miRebuli wyliT 
sakvebi aseTi centrebi ewyoba teqnikur-ekonomikuri Seswavlis Semdeg, 
xolo wyali momxmarebels miewodeba avtomanqanebiT an muSa 
pirutyvis gamoyenebiT. misawodebeli wylis xarisxi da norma 
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ganisazRvreba saTanado laboratoriuli Semowmebebisa da 
gaangariSebis Sedegad. 

  
 

 
3.4.  morwyvis meTodebi da wesebi 

 
kapitalurad aSenebuli mudmivmoqmedi sarwyavi sistema, 

romelic saSualebas iZleva regularulad, yovel periodSi saWiro 
raodenobis sarwyavi wyali mivawodoT saxnav-saTes farTobebs, 
Sesdgeba Semdegi ZiriTadi elementebisagan: 

1. sarwyavi sistemis mkvebavi wyarosagan (mdinare, tba, wyalscavi, 
gruntis wylebis kaptaJi); 

2. saTave (wyalmimRebi) nagebobisagan, romelic saSualebas iZleva 
mkvebavi wyarodan morwyvisaTvis saWiro raodenobis wyali 
aviRoT wyalsargeblobis dawesebul vadebSi; 

3. mTavari (magistraluri) sarwyavi arxisagan, romelic saTave 
nagebobidan uSualod Rebulobs wyals da Sedgeba Semdegi 
nawilebisagan: 

• uqmi nawili _ saTavo nagebobidan pirvel gamanawileblamde; 

• moqmedi nawili, saidanac gamodis gamanawilebeli arxebi, 
romlebic Tavis mxriv sarwyav wyals awvdian mosarwyav nakveTebs. 

4.  gamanawilebeli arxebisagan, romlebic Tavis mxriv iyofian: • sameurneobaTaSoriso, romlebic wyals anawileben 
fermeruli meurneobebs Soris; 

• sameurneo, romlebic wyals awvdian TiToeuli fermerul 
meurneobas, an Tu fermeruli meurneoba Zalian didia, 
calkeul sarwyav ubnebs; 

• Sidasameurneo _ wyals awvdis fermeruli meurneobis 
SigniT calkeul sarwyav ubnebs. 

5. droebiTi sarwyavi qselisagan, romelic Sedgeba yovelwliurad 
gasayvani mrwyvelebis, gamomyvani da sarwyavi kvlebis an 
zolebisagan. am wvrili qselis saSualebiT xdeba niadagis wylis 
reJimis regulireba da amitom mas mergulirebeli qseli ewodeba. 
es qseli droebiTia, vinaidan yovelwliurad saWiroebs aRdgenas 
Tesvis damTavrebisTanave, Tanmxlebi niadagis zRvruli 
tentevadobis (ztt) dinamikis SenarCunebiT. 

dawvimebiTi rwyvis dros maregulirebeli qseli Sedgeba 
stacionaluri an gadasatani milebisa da moZravi sawvimari 
agregatebisagan, niadagqveSa rwyvis dros ki miwaSi Cawyobili 
milsadenebisagan da gamafrqvevlebisagan; 

6. wyalSemkreb-wyalsagdebi qselisagan, romlis daniSnulebaa 
zedmeti wyali Seagrovos da moacilos sarwyav farTobs. es 
qseli wylis ukeT Sekrebis mizniT ganlagebulia nakveTis 
dadablebul adgilebSi; 

7. hidroteqnikuri nagebobebisagan, sistemaSi wylis moZraobis 
mosawesrigeblad. 

8. saeqspluatacio nagebobebi _ gzebi, kavSiris saSualebebi, 
samsaxureobrivi nagebobebi da sxva;  

      mTeli sarwyavi sistema emsaxureba niadagSi saTanado   wylis 
reJimis Seqmnas konkretuli mindvris kulturis ztt-is moTxovnilebis 
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farglebSi, magram magistraluri da gamanawilebeli arxebis moqmedebis 
principi Sesabamisad gansxvavdeba sarwyav-maregulirebeli qselis 
muSaobisagan. 

      
        
         suraTi 3.7. sarwyav-maregulirebeli sistemiT  
                   rigebSi TviTdinebiT rwyva 
 
sarwyav sistemas ewodeba TviTdinebiTi _ rodesac mkvebavi 

wyarodan wylis miReba TviTdinebiT xdeba da meqanikuri, rodesac 
wyali tumboebiT aiReba. 

konstruqciis mixedviT sarwyavi sistemebi sami tipi arsebobs: 
Ria, daxuruli da kombinirebuli.  

1. Ria sarwyavi sistemebis gamtari sarwyavi qseli Sedgeba 
gruntebSi gayavnili Ria kalapotiani arxebisagan an miwis 
zemoT ganlagebuli rkina-betonis Rariseburi arxebisagan;  

2. daxurul sarwyav sistemebSi arxebi Secvlilia dawneviTi 
an udawneo milsadenebiT;  

3. kombinirebul sarwyav sistemebSi Cveulebriv msxvili 
sarwyavi qseli arxebiTaa ganxorcielebuli, wvrili ki 
milsadenebiT.  

Ria sarwyavi sistemis gamtar, an mudmiv qselSi gaerTianebulia: 
magistraluri arxi, romelic saTavidan miRebul wyals gadascems e.w. 
pirveli rigis ganmanawileblebs, Semdeg Tavis mxriv, e.w. meore rigis 
ganmanawileblebs da a.S. 

ukanaskneli rigis ganmanawilebes saubno arxi ewodeba, xolo im 
farTobs, romelsac emsaxureba es arxi, sarwyavi ubani.  

daxuruli sarwyavi sistemis gamtari qseli analogiurad 
Sedgeba magistraluri da gamanawilebeli milsadenebisagan.  

wyalmimyvani magistraluri da gamanawilebeli arxebi sistemis 
mudmivi arxebia, romelTa daniSnulebaa sarwyavi wyarodan wyali 
miawodon mTel farTobs da gaanawilon igi meurneobebs Soris. aqedan 
gamomdinare, wyalmimyvani arxebi Tavisi gamtarunarianobiTa da 
zomebiT ramdenime rigisaa. isini rwyvis periodis mTel manZilze 
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ganuwyvetliv moqmedeben. maTi Semdegi rgolia niadagis sarwyavi Ria 
rigebi/kvlebi an mobiluri sairigacio milsadenebi. 

 

           
 
          suraTi 3.8. mobiluri sairigacio wyalsadeni 
 
sarwyav-maregulirebeli qseli droebiTi xasiaTisaa. igi 

uSualod sarwyav farTobze aregulirebs niadagis tenianobas, magram 
moqmedebs periodulad mokle taqtiT. 

daxurul sarwyav sistemaSi droebiTi sarwyavi arxebi da 
gamomyvani kvlebi Cveulebriv Secvlilia miwisqveSa an gadasatani 
milsadeniT, SlangebiT da sxva. 

maregulirebeli qselis daniSnulebas rogorc Ria, aseve 
daxurul sarwyav sistemebSi SeiZleba asrulebdnen sarwyavi manqanebi, 
dasawvimi danadgarebi, sxvadasxva sistemis agregatebi, manqanebi da 
sxv.  

rwyvis wesebi da misi elementebis SerCeva damokidebulia 
mindvris da teqnikuri kulturebis Taviseburebaze, niadagur, 
reliefur, hidrogeologiur, klimatur da organizaciul-sameurneo 
pirobebze, e.i.: 

• niadagSi wylis filtraciis siCqareze; 

• sarwyavi nakveTis zedapiris reliefsa da qanobze;  

• mindvris zedapiris mikroreliefze; 

• sasoflo-sameurneo samuSaoebis meqanizaciis arsebul 
saSualebebze; 

• niadagis damlaSebis xarisxze; 

• gruntis wylebis mdgomareobis doneze, maTi mineralizaciis 
xarisxze; 

• ekonomikur maCveneblebze; 

• fermaSi muSaxelis raodenobaze da maT kvalifikaciaze. zedapiruli rwyva SeiZleba gamoviyenoT yvela sasoflo-
sameurneo kulturis mosarwyavad, ZiriTadad mZime da saSualo 
meqanikuri Sedgenilobis niadagebze da iseT farTobebze, romelTa 
qanobi ar aRemateba 0.03. am wesiT rwyvis warmoebisas niadagi 
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teniandeba mosarwyavi farTobis zedapirze TviTdinebiT 
ganawilebuli wylis niadagSi CaJonviT. 

rogorc ukve iyo aRniSnuli, zedapiruli rwyva niadagis 
zedapirze wylis ganawilebis teqnikis da niadagSi gavrcelebis 
xasiaTis mixedviT iyofa or ZiriTad jgufad: 

1. horizontaluri filtraciiT, anu gverdiTi gaJonviT;  
2. vertikaluri filtraciiT. 

rwyvis horizontaluri filtraciiT Catarebis dros sarwyavi 
wyali nawildeba winaswar gamzadebul sarwyav kvlebSi/rigebSi da 
niadagSi Casuli wyali vrceldeba yvela mimarTulebiT niadagis 
kapilarebis saSualebiT, ris Sedegadac sarwyavi wylis uaryofiTi 
moqmedeba niadagis Tvisebebze minimumamde mcirdeba. rwyvis aRniSnuli 
wesis gamoyeneba SesaZlebelia mZime da saSualo meqanikuri 
Sedgenilobios niadagebSi.  

aseTi wesiT rwyvas gaaCnia Semdegi dadgebiTi mxareebi: 
1. rwyvis Semdeg damaxasiaTebeli Cveulebrivi movlena - zedapirze 

qerqis gaCena, am SemTxvevaSi minimumamdea dayvanili. qerqi Cndeba 
mxolod kvlebSi, romelTa damuSaveba gacilebiT nakleb 
energetikul Zalas moiTxovs; farTobis umetesi nawili fxvier 
mdgomareobaSi rCeba, rac xels uwyobs mcenareTa fesvebis mier 
haeriT normalur momaragebas; 

2. niadagSi Casuli wyali farTobis umetes nawilSi vrceldeba 
gverdiTi mimarTulebiT. niadagis kapilaruli Tvisebebis gamo 
wyali grovdeba kapilarul forebSi, xolo arakapilaruli 
forebi haers ukavia. gravitaciuli wylis moZraoba, SedarebiT, 
mcire ares Seexeba da amitom, wylis uaryofiTi gavlena 
niadagis Tvisebebze minimumamdea dayvanili; 

3. morwyvis norma minimumamde mcirdeba da sarwyavi wylis 
gamoyenebis koeficienti maqsimaluria.  
arsebobs kvlebSi morwyvis ramdenime saxe: kvalSi miSvebiT, 

kvalSi datborviT, gamoTesili, iribi, konturuli da napraliani 
kvlebiT. 

rwyva gamoTesili kvliT gamoiyeneba viwromwkrivian naTesebSi. 
sarwyavi kvlebis dasamzadeblad saTesis gamomTesi nawilis win, 
saTesis CarCoze mimagrebulia kvalmkeTebeli, romelic kvals atarebs 
erTimeorisagan 70-80 sm daSorebiT. erTdroulad mimdinareobs 
rogorc Tesva, ise kvlebis damzadeba da iTeseba rogorc 
kvalTaSoris farTobi, ise kvlebic.  

xSirad rodesac farTobis daxriloba 0.03-0.05 Sorisaa, 
irigaciuli eroziis Tavidan acilebis mizniT kvlebi unda gatardes 
ara ZiriTadi qanobis mimarTulebiT, aramed iribad, rwyvisaTvis 
dasaSvebi qanobiT, romelis sididec daaxlovebiT 0.01 unda iyos. 

konturuli rwyva – saToxni kulturebis cicabo farTobebze 
Tesvis SemTxvavaSi rwyvas horizontalebis gaswvriv gaWril Rrma da 
grZel kvlebSi atareben. konturuli kvalis qanobi ferdobis 
maqsimaluri qanobis gaTvaliswinebiT winaswar iangariSeba. 
konkretuli nakveTis gegmaze SeirCeva am kvlebis mimarTuleba da am 
mimarTulebiT daiTeseba saToxni kulturebi (mag. simindi). 
konturuli kvlis siRrme SeiZleba iyos, 25-75 sm, sigrZe _ 250-300 
metramde reliefis da mikroreliefis mixedviT, sarwyavi wylis xarji 
1.5-2 l/wm-mde. qanobi damokidebulia niadagis meqanikur da wylovan-
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fizikur Tvisebebze da ferdobis maqsimalur qanobze.  konturuli 
rwyvis Catarebis aucilebeli pirobaa, Sidasameurneo qselis 
ukanaskneli rigis (saubno) ganmanawilebeli iyos daxuruli 
milsadeni da konturul kvalSic wyali gadasatani an stacionaruli 
sarwavi milsadenebiT miewodos. 

rwyva napraliani kvlebiT gamoiyeneba rTuli reliefis mqone 
farTobebze, mZime meqanikuri Sedgenilobis niadagebze, romlebic 
mcire wyalJonvadobiT xasiaTdebian da karg Sedegs gvaZleven, grZel 
sarwyav kvlebze rwyvis es wesi gansakuTrebiT kargia xangrZlivad 
eqspluataciaSi myof sarwyav niadagebze, romelTa qvemo saxnavi 
fenebi Zlier gajirjvebuli da cudi wyalgamtaria. 

napraliani sarwyavi kvlebis fskerze keTdeba 35 mm siganis 
naprali, riTac kvalis saerTo siRrme 35-40 sm-mde izrdeba.  

rwyva vertikaluri filtraciiT _ sarwyavi wyali nakveTis 
mTel siganeze erTdroulad xdeba, rac niadagis Tvisebebze 
uaryofiTad moqmedebs. amitom rwyvis am wesis gamoyeneba 
mizanSewonilia ZiriTadad msubuqi meqanikuri Sedgenilobis 
niadagebze, viwro mindvris kulturebis mwkrivebian naTesebSi. mZime 
da saSualo meqanikuri Sedgenilobis niadagebze, rogorc 
gamonakliss, amave wess iyeneben. 

arsebobs vertikaluri filtraciis rwyvis ori saxe:  
1. rwyva moRvarviT adgilmdebareobis 0.01-0.03 daxrilobis 

SemTxvevaSi; 
2. rwyva mTliani datborviT < 0.01 daxrilobis SemTxvevaSi. 

rwyva Cveulebnrivi moRvarviT _ rwyvis am wesis gamoyenebis 
dros farTobi iyofa sarwyav mcire moednebad farTobis sigrZesa da 
siganeze arx-saTxrelis gatarebiT. sigrZeze gatarebuli kvliT 
farTobi iyofa 5-12 m siganis grZiv zolebad, xolo 60-100 metri 
dacilebiT gatarebuli ganivi kvlebiT, romlebic igive gamyvani 
kvlebia, gamoiyofa sarwyavi moedani, romelic oTxive mxriv 
SemosazRvruli TxriliTa da beqobiT.     

rwyvis Casatareblad mrwyvels wyali mihyavs ganivi, anu gamyvani 
kvlis bolomde pirvel sarwyav moednamde, gaxsnis kvlis qveda 
gverds or an sam adgilas, gadauSvebs wyals, anawilebs mas moednis 
mTel ganze, miuZRvis win da cdilobs wylis Tanabari dineba Seqmnas 
moednis mTel sigrZeze. 

rwyva „qarTluri“ moRvarviT gamoiyeneba maSin, rodesac sarwyav 
moedanze miSvebuli rwyvis nakads mrwyveli miuZRvis ra, anawilebs 
rwyvis procesSive bariT/niCafiT swrafad damzadebul kawrebSi _ 
wvril kvlebSi, amgvarad, farTobis did nawils wyali uSualod ar 
Seexeba da farTobi gaJonvis wesiT irwyveba. amitom aq rwyvis 
uaryofiTi moqmedeba niadagze naklebadaa gamoxatuli, farTobze 
qerqi naklebad warmoiSveba da damuSavebac nakleb Zalas saWirovebs. 

rwyva zolebad moRvarviT gamoiyeneba ZiriTadad viwromwkrivian 
(TavTaviani pureulebis) naTesebSi. zolebad rwyvis Casatareblad 
sarwyavi moednebis gamoyofa warmoebs Cveulebrivi moRvarvis 
msgavsad, im gansxvavebiT, rom aq sigrZivi kvlebis nacvlad sigrZivi 
bazoebi mzaddeba, Tesvis procesSive, saTesis win agregatSi CarTuli 
bazoebis mkeTebeli samkuTxa daniT. 

grZivi zolebis gamoyofis Semdeg tardeba farTobis dakvalva 
ganivi mimarTulebiT arxis mTxrelis gatarebiT, es ganivi kvlebi 
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igive gamomyvani kvlebia. mrwyveli wyals erTi rwyvis nakadiT iRebs 
droebiT sarwyavi arxidan, romelsac anawilebs erTdroulad 
ramdenime grZiv zolSi. 

rwyva Tavisufali moRvarviT _ farTobis zedapirze wylis 
ganawilebis mixedviT, es igive Cveulebrivi moRvarvaa, misi Catareba 
SeiZleba “qarTluri“ moRvarvis wesiTac, mxolod aq Cveulebrivi 
moRvarvisgan gansxvavebiT sarwyavi moednebi rwyvis dawyebamde ar 
gamoiyofa. am wesis gamoyenebis dros sarwyavi farTobi mxolod erTi 
mimarTulebiT ikvaleba, grZivi mimarTulebiT 5-12 metris dacilebiT 
gatarebuli kvlebiT an ganivi mimarTulebiT 60-100 metris dacilebiT. 
pirvel SemTxvevaSi mrwyveli Tavisi SexedulebiT arCevs moednis 
sigrZes, xolo meore SemTxvevaSi moednis siganes. 

         

 
 
      suraTi 3.9. gasaSleli sistemiT kvlebSi 
                   TviTdinebiT rwyva 
 

     rwyva mTliani datborviT _ zedapiruli rwyvis wesebidan 
mTliani datborviT rwyva mdare xarisxisaa. miuxedavad imisa, rom 
aRmosavleT saqarTveloSi am wess naklebi gavrceleba aqvs, is mainc 
gamoiyeneba damlaSebuli niadagebis Casarecxad (alaznis velze) da 
mcireqanobian (< 0.01) msubuqi niadagebis sarwyavad farTobi winasawar 
dayofilia sarwyav moednebad, romlebic yovelmxriv SemosazRvrulia 
15 santimetris simaRlis bazoebiT. aRmosavleT saqarTvelos 
pirobebSi sarwyavi moednis saSualo sigrZe 30-80 metramdea. 

niadagis Tvisebebis, qanobisa da sarwyavi moednis siganis 
mixedviT, rwyvis nakadi 50-100 l/wm-is farglebSia, xolo rwyvis norma 
1000-dan 1200 m3-s aRwevs.      
 limanuri morwyva niadagis erTjeradi morwyvaa, risTvisac 
iyeneben gazafxulze gamdnari Tovlis Sedegad mdinareebSi adidebul 
wyals. sarwyav farTobze wyals agroveben miwis zvinulebiT, 
romlebic gars artyia farTobs qveda mxridan da gverdebidan. 
ferdobidan zedmeti wylis mocileba xorcieldeba zvinulis 
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boloebSi gakeTebuli wyalSemosavlelebis an limanis dabal 
adgilebSi mowyobili wyalsagdebebis saSualebiT. 

limanuri morwyvis dros niadagi teniandeba datborviT, 
weliwadSi erTxel, gazafxulis wyaldidobis periodSi. morwyvis es 
wesi gamosadegia iseT klimatur pirobebSi, rodesac mcenareebi 
viTardeba gazafxulis periodSi dagrovili tenis maragisa da Semdeg 
ki _ zafxulis bunebrivi naleqebis gamoyenebis xarjze. amitom 
limanuri morwyva umTavresad tardeba iseT raionebSi, sadac adgili 
aqvs periodul gvalvianobas.  

limanebis saxeebi da maTi gamoyenebis pirobebi. wylis miRebis 
xerxis mixedviT limanebi sami ZiriTadi saxisaa:  

1. limanebi, romlebic ivseba zemomdebare wyalSesakrebSi 
uSualod mdnari wyliT; 

2. limanebi, romlebic ivseba wyalsacavidan sagangebod mowyobili 
wyalgamyvani arxiT, romlis daniSnulebaa zedmeti wylis xevSi 
gadagdeba. am xerxis gamoyeneba maSinaa mizanSewonili, rodesac 
sarwyavi farTobi axlosaa wyalsacavTan da wyalgamyvani 
nagebobebi martivia; 

3. Walis limanebi, romlebic ewyoba bunebriv dautborav an mcired 
datboril WalebSi. amisaTvis WalebSi keTdeba sanapiro grZivi 
damba da wyalgadasaSvebi ganivi dambebi. am SemTxvevaSi 
limanebis wyliT avseba xorcieldeba mdinareebze wyaldidobis 
gavlis dros, dambebSi datovebuli xvretebis meSveobiT. 
yvela aRweril limans SeiZleba hqondes martivi an iarusebis 

saxe. 
 
 

       
 
                    suraTi 3.10 limanuri rwyva 
 

       martivi iseTi limania, romelic Semofarglulia dambebis erTi 
wyebiT. iarusebiani limanebi Semofarglulia dambebis ramodenime 
wyebiT, romlebic ganlagebulia erTimeoris zemoT, amasTanave wyali 
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TanmimdevrobiT gadadis zeda iarusidan qvedaSi. iarusebian limanebSi 
wyali nawildeba ra ufro did farTobze, ukeTesad gamoiyeneba. 

iarusebiani limanebi, romlebic Rrmad itborebian (0.6-0.8 m), 
mniSvnelovan teritorias moicaven da 1–2 m simaRlis dambebi aqvT; 
mcire siRrmeze datboril (0.3-0.4 m) limanebs Cveulebriv mcire 
farTobi uWiravT. maT axasiaTebs damreci daqanebis dabali 
zvinulebi an droebiTi momcro zvinulebi, romlebic xels ar 
uSlian sasoflo-sameurneo manqana-iaraRebis muSaobas. 
 mindvris kulturebis aseTi teqnologiiT rwyvis SemTxvevaSi, 
vinaidan am kulturebis umravlesoba mgrZnobiarea datborvisadmi, 
saWiroa limanuri morwyvis gaangariSeba. limanuri morwyvis 
gasaangariSeblad saWiroa vicodeT Semdegi ZiriTadi elementebi: 

1. morwyvis norma; 
2. limanis datborvis siRrme; 
3. limanebSi wylis dgomis xangrZlivoba; 
4. limanebSi momdinare wylis raodenoba; 
5. limanebis datborvisa da daclis pirobebi sxvadasxva wlebSi. 

morwyvis norma da limenebis datborvis siRrme ganisazRvreba 
niadagis ztt-is da mindvris da teqnikuri kulturebis nairsaxeobiT 
da jiSebis Sesabamisad, maTi fesvTa sistemis siRrmiTa da datborvis 
dasaSvebi xangrZlivobiT. vinaidan limanuri morwyva tardeba erTxel 
savegetacio periodSi, niadagis gatenianebis siRrme aq ufro metia 
miRebuli, vidre perioduli morwyvis dros. amasTanave msubuqi 
struqturis niadagebSi ufro meti, vidre mZimeze, raTa gadiddes 
niadagSi dasagrovebeli tenis saerTo maragi. 

limanSi wylis dgomis xangrZlivoba (misi wyliT avsebis 
Sewyvetis Semdeg) damokidebulia naTesis xasiaTze. gazafxulze 
dasaTesi kulturebis SemTxvevaSi mindvrebze wylis dgoma dasaSvebia 
daaxlovebiT 6-10 dRe-Rame. saSemodgomo kulturebiT dakavebul 
mindvrebze wylis dgoma ar unda aRematebodes 2-3 dRe-Rames da Tanac 
wylis Sre ar unda iyos 20 sm-ze meti. mravalwlovani balaxebis 
datborva dasaSvebia 10-14 dRe-Ramis ganmavlobaSi. 

limanebis datborvis xangrZlivoba damokidebulia agreTve 
Tovlis dnobis dawyebis droze, sagazafxulo Camonadenis 
intensivobasa da limanze sasoflo-sameurneo kulturebis Tesvis 
vadebze. rac ufro gvian iwyeba da intensiurad mimdinareobs Tovlis 
dnoba da axloa Tesvis vadebi, miT ufro mokle unda iyos datborvis 
dro. 

vinaidan Camonadeni  wylebi wlebis mixedviT meryevia, aseve 
cvalebadia wlebis mixedviT limanuri wesiT mosarwyavi farTobebic. 

erTi limanis farTobi, reliefis pirobebis mixedviT, meryeobs 
ramodenime heqtaridan 100 da met heqtaramde.  

limanuri morwyvis nagebobebs ekuTvnis: 

• miwis zvinulebi, romlebiTac Semofarglulia sarwyavi 
farTobebi da wyalgamSvebebi; 

• wyalsacavebi zedapiruli Camonadenis Sesagroveblad; 

• wyalsagdebi da damSrobi arxebi reliefis dabali adgilebidan 
wylis gansarineblad. 
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wyalsagdebi nagebobani gaangariSebuli unda iyos gazafxulis 
maqsimalur Camonadenze mocemuli limanis wyalSemkrebebidan. 

limanebis mowyoba mniSvnelovani Semadgeneli nawilia im 
RonisZiebaTa kompleqsSi, romlebic isaxeba saqarTvelos dablobi da 
mdinarispireTi raionebis miwebis racionaluri gamoyenebisaTvis. is 
xels uwyobs zedapiruli Camonadenis regulirebas da niadagis Siga 
tenbrunvis gaZlierebas, adidebs niadagis tenianobas da amcirebs mis 
erozias. limanuri morwyva mniSvnelovnad zrdis sasoflo-sameurneo 
kulturebis da gansakuTrebiT erTwlovani kulturebis 
mosavlianobas. magaliTad, rogorc TavTavianebis ise naTesi 
mravalwliani marcvlovani da parkosani kulturebis mosavali 
limanebze 5-7-jer metia, vidre mSral, urwyav miwebze. aseve 2-5-jer 
izrdeba teqnikuri kulturebis mosavalic. 

salimano mindvris farTobebze yovelwliurad warmoebs 
mzralad xvna winasaxnisiani guTniT, gazafxulze ki datborvis 
Semdeg, niadags amuSaveben 6-8 sm siRrmeze, raTa dairRves niadagis 
Sris simkvrive, romelic datborvis periodSi warmoiSoba. ZiriTadi 
Rrma xvnis dros Semodgomaze niadagSi SeaqvT organuli sasuqebi. 

limanuri morwyvis Rirsebad unda CaiTvalos: 

• simartive da siiafe hidroteqnikuri mTeli kompleqsis 
nagebobebisa; 

• eqspluataciis sisadave; 

• niadagSida tenbrunvis gaZliereba; 

• niadagis Carecxvisa da xevTwarmoSobis mizezebis Semcireba; 

• niadagis SesaZlo ganmarilianeba gruntis wylebis Rrma 
ganlagebisa da wyalgamtari fenis SemTxvevaSi; 

• niadagis nayofierebis amaRleba wyliT motanili sakvebi 
elementebis xarjze. 

limanuri morwyvis naklad iTvleba: 

• niadagis gatenianebis SesaZlebloba weliwadSi mxolod erTxel 
anu niadagSi wylis maragis sastarto Sevseba; 

• gatenianebis uTanabroba limanis mTel farTobze – tenis 
ukmarisoba amaRlebul nawilebSi da Warbtenianoba dablobSi; 

• dasatbori farTobis mniSvnelovani ryevadoba wlebis mixedviT, 
Camonadenis cvalebadobasTan dakavSirebiT. 

• limanebis mowyobis SesaZlebloba farTobis mxolod mcire 
qanobis dros (0.002 _ 0.001) da maTi mowyobis mizanSeuwonloba 
cicabo da araswori reliefis SemTxvevaSi.  

unda aRiniSnos, rom es naklovanebebi sruliadac ver amcirebs 
limanuri morwyvis dadebiT mniSvnelobas. amitom limanuri morwyvis 
Semdgomi ganviTareba metad perspeqtiulia. 

dawvimeba warmoadgens xelovnurad Seqmnil wvimas, romelic 
kapilaruli Zalebis zemoqmedebis Sedegad atenianebs niadags, 
niadagzeda haers da mcenareTa miwiszeda vegetaciur nawilebs. 

morwyvis aseTi wesi gamoiyeneba teritoriebze, sadac gruntis 
wyali niadagis zedapirTanaa ganlagebuli anu iq, sadac aris maTi 
awevis saSiSroeba. dawvimebis gamoyeneba mizanSewonilia didi qanobis, 
rTuli reliefisa da qviSovani niadagebis pirobebSi. wvimis 
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intensivobis regulireba xdeba niadagis wyalSeJonvis unaris 
gaTvaliswinebiT. 

dasawvimi sarwyavi sistema metad ekonomiuria da xels uwyobs 
mindvris da teqnikuri kulturebis mosavlianobis zrdas. 

dawvimebis sistema sami saxisaa:  
1. moZravi; 
2. naxevrad stacionaruli; 
3. stacionaluri. 
dawvimebis sistema 4 nawilisagan Sedgeba: 
1. wylis wyaro; 
2. Zrava tumboTi; 
3. milsadeni; 
4. dasawvimi aparati/agregati. 

 
dawvimebis moZravi sistemis dros satumbi sadgurebi, mTavari da 

gamanawilebeli milsadenebi, agreTve sawvimari manqanebi an 
danadgarebi farTobis rwyvis procesSi gadaadgildebian erTi 
poziciidan meoreze rwyvis mTeli sezonis ganmavlobaSi. gadasatan 
sarwyav sistemaze gamoyenebuli danadgarebi awyobilia advilad 
dasaSleli aluminis an uJangavi liTonebis milsadenebiT, 
romlebzedac dadgmulia saSualo Wavliani dasawvimi aparatebi. 
danadgarebi uzrunvelyofen sarwyavi wylis transportirebas, 
ganawilebas da miwodebis reulirebas sarwyav farTobze. 

moZravi sistemebis naklia milsadenis gadatanaze daxarjuli 
Sromatevadi samuSaoebi. amitom, moZravi sistemebis danergva 
ramdenadme SezRudulia da gamoiyeneba mxolod mcire farTobis (50-
100 ha) mosarwyavad. aseTi sistemebi gamoiyeneba yvelgan, sarwyavi 
qselis mSeneblobis gareSe. 

moZravi sistemebis nairsaxeobad iTvleba TviTdawneviani 
gadasatani sistemebi, sadac mosarwyavi miwis nakveTebs sarwyavi wyali 
bunebriv dawnevis xarjze miewodeba, aRniSnul SemTxvevaSi satumbi 
sadguris mowyoba gamoricxulia. 

dawvimebis naxevrad stacionarul sistemaSi mTavari milsadeni 
da satumbi sadguri stacionarulia, gamanawilebeli milsadeni da 
sawvimari manqanebi an danadgarebi ki moZravi. 

naxevrad stacionaruli sarwyavi sistemebi gamoirCeva Sromis 
maRali nayofierebiT, agreTve rwyvis procesis maRali meqanizaciis 
doniT. 

dawvimebiT rwyvis stacionarul sistemebTan SedarebiT naxevrad 
stacionaruli sistemebis mSenebloba 2-3-jer iafi jdeba. Tumca 
aRniSnuli sistemebis momsaxure personalis mier Sesrulebuli 
samuSaoebi (milebis gadatana erTi poziciidan meore poziciaze 
rwyvis mTeli ciklis ganmavlobaSi) xeliT warmoebs da Zalze 
Sromatevadia. 

dawvimebiT rwyvis naxevrad stacionarul sistemebze 
gamoyenebulia poziciuri moqmedebis da moZraobaSi momuSave 
dasawvimi manqanebi, agregatebi, danadgarebi da aparatebi, romlebic 
montaJdeba dasawvim manqana-danadgarebze.  

dawvimebis stacionaruli sistemis dros mis yvela Semadgenel 
nawils mudmivi mdebareoba aqvs, moZravia mxolod sawvimari aparatebi. 
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es aris yvelaze ufro srulyofili stacionaruli sistema, 
magram igi did investiciebs da mniSvnelovani raodenobis milebs 
moiTxovs. amitom DdReisaTvis ufro metad moZrav da naxevrad 
stacionarul sistemebs iyeneben.    

sarwyavi wylis wyarod SeiZleba gamoyenebuli iyos mdinare, tba, 
arteziuli Wa da sxv. ukeT aTvisebul sarwyav raionebSi 
gamoyenebuli unda iyos xangrZlivi moqmedebis sarwyavi qseli. 
yovelgvar SemTxvevaSi wylis wyaros siRrme 50 sm-s unda 
aRematebodes im angariSiT, rom wylis Semwovi mili wyalSi 
moTavsebuli iyos aranakleb 30 sm-is siRrmisa da milis bolodan 
Ziramde rCebodes kidev ara nakleb 30-sm.  

dawvimebisaTvis gamosadegia yvelanairi wyali, mxolod zogierTi 
aparatis gamoyenebis dros saWiroa wylis simRvrive minimumamde iyos 
dayvanili. 

moqmed Zalad SeiZleba gamoyenebuli iyos rogorc Sidawvis 
Zrava, agreTve eleqtromotorebi. xSirad amisTvis traqtorsac 
iyeneben. 

Zrava da tumbo Cveulebriv, erTad arian gawyobili da maTi 
gadatana erTdroulad xdeba. 

milsadeni ori nawilisagan Sedgeba: 
1. Semwovi mili _ romelic wylis wyaroSia CaSvebuli wylis 

amosatumbavad da Cveulebriv Runvadia. 
2. saWirxni milsadenisgan, romlis daniSnulebaa wylis miwodeba 

dasawvim aparatSi. es ukanaskneli rkinis an sxva raime masalisagan 
aris damzadebuli da sakmaod did wnevas unda uZlebdes.  

rac Seexeba dasawvim aparats, igi mravali saxis konstruqciis 
SeiZleba iyos da amis mixedviT ramdenime jgufad iyofa. 
1. mokleWavliani dasawvimi aparati, romlic wyals haerSi isvris 

daaxlovebiT 5 metris manZilze, e.i. misi moqmedebis radiusi 5 
metr udris. 

praqtikaSi aseTi apartis gamoyeneba Semdegnairad warmoebs: 
Cveulebriv 120 metriani (Sedgeba 24 metriani mu-xlebisagan) rkinis 
milzea awyobili erTmaneTisgan 10 metris daSorebiT 12 dasawvimi 
aparati. milSi saTanado wneviT miwodebuli wyali erTdroulad 
gamodis yvela 12 dasawvimi aparatidan da rwyavs farTobs, romlis 
sigrZe L=120 m, xolo gani b=10 metri. mTel aseT mowyobilobas 
mokleWavlian dasawvim danadgars uwodeben. 

erTi zolis (120 m × 10 m) rwyvis damTavrebis Semdeg dasawvimi 
aparati unda moixsnas, dasawvimi mili (dasawvimi frTa) calke 
muxlebad unda daiSalos da yovelive es xelmeored unda aiwyos 
meore zolis mosarwyavad. 
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          suraTi 3.11. grZelWavliani sarwyavi agregati 
 
yoveli gadaadgilebis dros dasawvimi frTa uerTdeba sarwyavi 

nakveTis gverdiT gadaadgilebul magistralur milsadens, xolo es 
ukanaskneli SeerTebulia satumbo sadgurTan. satumbo sadguris 
daniSnulebas asrulebs traqtoric zed mowyobili tumboTi. 

dasawvimi frTis daSla, gadatana da xelmeored awyoba sakmaod 
didi raodenobis muSaxels moiTxovs da SeiZleba vTqvaT, rom am 
SemTxvevaSi dawvimebiTi rwyva kargavs Tavis ZiriTad mniSvnelobas. 

amisaTvis ukeTesia aseTi dasawvimi danadgari stacionalurad 
moewyos, e.i. milebi niadagSi iyos moTavesebuli da zedapirze Candes 
mxolod dasawvimi aparati. 

stacionarul sistemaze gadasvlis erT-erT ZiriTad siZneles 
warmoadgens milebis didi raodenobiT saWiroeba.    
2. grZelWavliani dasawvimi aparati. misi moqmedebis radiusi 10-dan 

80 metramde aRwevs. aseTi dasawvimi aparati SeiZleba imave dasawvim 
frTaze moewyos an calke danadgaris saxiT iyos gamoyenebuli. am 
SemTxvevaSi ufro advilia satacionarul sistemaze gadayvana, 
vinaidan milebis naklebi raodenoba iqneba saWiro.   

 dawvimebis wesi, zedapirul rwyavasTan SedarebiT, dadebiTad 
moqmedebs ara marto mcenaresa da niadagze, aramed mikrobiologiur 
procesebzedac; aRsaniSnavia, rom nitratebis dagroveba aq ufro meti 
raodenobiT xdeba da adgili aqvs kulturebis intensiur zrdas. 

aseTi dawvimebis erT-erT dadebiT mxared isic unda CaiTvalos, 
rom wyals saSualeba aqvs haerSi wveTebad ganawilebis dros 
Jangbadi SeiTvisos, rac wylis morwyviT Tvisebas adidebs. 

dawvimebis saSualebiT miwodebuli wyali xels uwyobs 
mcenaridan mtvrisa da zogierTi mavneblis Camorecxvas.  

dawvimeba SeiZleba gamoyenebuli iyos mineraluri sasuqebis 
Setanis drosac. wyalSi gaxsnili sasuqis wvimis saxiT Setanis 
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procesi mTlianad meqanizebulia da gaiafebuli, xolo sasuqis 
ganawileba farTobze maqsimalurad Tanabaria. 

haerSi wylis ganawileba dadebiT gavlenas axdens 
mikroklimatze. 

dawvimeba adidebs haeris fardobiT tenianobas da amcirebs 
temperaturas, rac sagrZnoblad amcirebs aorTqlebis saSualebiT 
wylis dakargvas. dawvimeba metad Zvirfas RonisZiebas warmoadgens im 
SemTxvevaSi, rodesac qveniadagis wyali zedapirTan axlos 
mdebareobs. 

Semcirebuli rwyvis normis gamoyenebiT SesaZlebelia 
daWaobebis SesaZleblobis riskebis Semcireba. 

dawvimeba metad Zvirfasia periodulad gvalviani da rTuli 
reliefis mqone adgilebSi. 

am mxriv didi momavali aqvs am meTods saqarTvelos dasavleTi 
nawilis Zvirfasi kulturebis raionebSi, sadac wliuri atmosferuli 
naleqebis didi raodenobis miuxedavad, calke periodebSi sagrZnob 
gvalvianobas aqvs adgili, xolo reliefi xSirad ar iZleva 
zedapiruli wesiT morwyvis saSualebad. 

gansakuTrebuli mniSvneloba aqvs dawvimebis am wess siRrmeSi 
damlaSebul niadagebze, sadac Cveulebrivi wesiT rwyva da masTan 
dakavSirebuli gadidebuli rwyvis saWiroeba xSirad xels uwyobs 
zeda fenebSi marilebis amotanas da niadagis am fenebis damlaSebas. 
dawvimebis wesiT farTobis zedapirze Tanabrad ganawilebuli mcire 
morwyvis norma Rrma mlaSe fenebs ver aRwevs da amrigad, zeda 
fenebSi marilebis dagrovebas adgili ar eqneba. dawvimebis wesis 
gamoyenebis dros morwyvis norma, SedarebiT naklebia vidre 
zedapiruli wesiT rwyvisas da wyali Tanabrad nawildeba maRal 
(simindi) da dabal (xorbali) mindvris kulturebSi. 

morwyvis normis Semcirebis SesaZleblobas iZleva nakadis 
Tanabrad ganawileba, rac am wess axasiaTebs; morwyul farTobze 
gatenianebis sxvaoba minimums aRwevs. miuxedavad amisa, morwyvis 
normis iseT minimumamde dayvana, rac zogierT literaturul 
wyaroebSia miTiTebuli, yovlad dauSvebelia da igi heqtarze 400-500 
m3-ze naklebi mainc ar unda iyos. 

didi yuradReba unda mieqces gatenianebis siRrmes, romelic 
niadagis kapilarul wyaltevadobasa (m.S. ztt) da wyalJonvadobazea 
damokidebuli. cxadia, xSiri rwyvis dros gatenianebis siRrme 
cotaoden gadiddeba. 

aRsaniSnavia is garemoeba, rom erTi da imave morwyvis normiT 
zedapiruli wesiT rwyvisas datenianeba ufro Rrmad midis, vidre 
dawvimebis dros. 

rwyvis vadebis dadgena Cveulebrivi wesiT warmoebs, xolo 
niadagSi wylis sasurvel maqsimumsa da minimus Soris sxvaoba aq 10-12 
%-s aRwevs da amasTan dakavSirebiT, rwyvac ufro xSiria.  

wylis ukeT SesaTviseblad da zedapiruli Camonadenis 
Sesamcireblad dawvimebis intensivoba (wvimis fenis sisqe 1 wuTSi) ar 
unda aRematebodes niadagis SeTvisebis unarianobas. 

amis garda, dawvimebis didi intensivoba niadagzedac cudad 
moqmedebs – Slis struqturas da xels uwyobs qerqis warmoSobas. 
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dawvimebis intensivoba damokidebulia qanobzec. zedapiruli 
Camonadenis Sesamcireblad Zlieri qanobis pirobebSi unda Semcirdes 
dawvimebis intensivoba. 

 
 

 
 
 
     suraTi 3.12. dawvimebis intensiuri meTodiT rwyva 
 

iseT pirobebSi, rogorSic imyofeba magaliTad, samgoris sarwyavi 
sistemis umetesi nawili, Tezi-okami, vanaTi, kexvi da sxv, Zlieri 
qanobis gamo Zneldeba TviTdinebiT rwyvis gamoyeneba. aq ZiriTadad 
gamoyenebul unada iyos dawvimebiTi rwyva. 

amiT aixsneba is garemoebac, rom zogierTi maRali kulturebis 
farTobebis rwyva rTuli reliefis gamo, gaTvaliswinebulia mxolod 
dawvimebis gamoyenebiT. meores mxriv, mTa-gorian adgilebSi dawvimebis 
gamoyenebisTvis ukeTesi pirobebia, vinaidan aseT adgilebSi arsebul 
simaRleTa didi sxvaobebis gamo SesaZlebelia wylis bunebrivi wnevis 
gamoyeneba. 

aerozoluri anu wvrildispersiuli dawvimeba morwyvis erT-
erTi axali wesia, romelic gamoiyeneba miwispira haeris 
mikroklimatis efeqturi regulirebisaTvis. am wesis arsi is aris, 
rom mcenaris foTlovan zedapirs periodulad asveleben 
wvrildispersiuli wyliT. wylis aorTqlebis Sedegad foTlebis 
temperatura mcirdeba, miwispira haeris tenianoba matulobs, niadagis 
tenis xarjva fizikur aorTqlebaze klebulobs da amgvarad, SeiZleba 
Tavidan aviciloT fotosinTezis depresia, rasac adgili aqvs maRali 
temperaturis dros (>300C). 
     wylis dispersiulobis xarisxi, anu wvimis wveTebis simsxo iseTi 
unda iyos, rom isini ar Camogordnen foTlebidan da darCnen masze, 
vidre ar aorTqldebian. aseTi wveTebis zomebi ar unda aRematebodes 
500 milimikrons (0.0005 mm). 
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wvrildispersiuli dawvimeba, rogorc wesi, warmoebs mxolod 
dRisiT, rodesac haeris temperatura aRemateba mcenaris 
ganviTarebisTvis fiziologiurad optimalur sazRvrebs. erTjeradi 
rwyvios norma 100-500 l/ha ramdenime saaTis farglebSi icvleba.  

aerozoluri rwyvis gamoiyeneba SeiZleba mineraluri sasuqebis 
da pesticidebis Semasxureblebis mizniT, romlisTvisac gamoiyeneba 
traqtorze misabmeli an Camosakididebeli iaraRebi. 

aRsaniSnavia, rom aerozoluri gamagrilebeli rwyvis Sedegad 
sxvadasxva kulturebis mosavlianoba izrdeba 15-30 %-iT. 
gansakuTrebiT mizanSewonilia morwyvis wesis gamoyeneba 
kombinirebulad, sxva morwyvis wesebTan erTad da zedapirul 
morwyvasTan SeTavsebiT. O  

wveTuri morwyava erT-erTi progresuli wesia. igi ZiriTadad 
gamoiyeneba cxel da mSral klimatian regionebSi naTesebis, 
mravalwlovani nargavebis, farTo rigTaSorisebSi naTesi mindvris 
da teqnikuri kulturebis mosarwyavad. 

mwveTarabi Cveulebriv ganlagebulia mindvris da teqnikuri 
kulturebis morwyvis dros _ miwis zedapirze an miwaSi mcire 
siRrmerze. imisaTvis, rom mwveTara ar amoiglisos miwiT, ar 
gaiWedos fesvebiT da SesaZlebeli iyos masze meTvalyureoba, 
upiratesoba eniWeba mis ganlagebas miwis zedapirze. 

wveTuri morwyvis sistema SeiZleba iyos stacionaruli an 
gadasatani, xolo mindvrebSi _ aucileblad gadasatani, raTa ar 
daziandes farTobis meqanizebuli damuSavebis dros. 

sarwyav milsadenebs Soris manZili damokidebulia mcenareebs 
Soris mwkrivTaSorisebis siganeze da mcenaris rigebs Soris 
manZilze. mindvris kulturebisaTvis is 0.7-0.9 m-ia. am milsadenebis 
sigrZe SeiZleba 40-50m da meti iyos, zogjer ki TiTqmis 200-mde, 
xolo diametri 6-20 mm. 

mwveTarebis ganlagebis sixSire damokidebulia mcenareebs 
Soris manZilze, niadagis wylovan da fizikur Tvisebebze da TviT 
mwveTaras xarjzec. TiToeuli mwveTariT mosarwyavi farTobi ar 
unda aRematebodes Tixnar da Tixa niadagebSi 2.0-2.5 m2-s, xolo qvian 
da qviSnar niadagebSi  - 1.2-1.5 m2. rac ufro metia mwveTaras xarji, 
miT ufro naklebi raodenobiTaa saWiro misi dayeneba. aRniSnuli 
xarji mwveTaras konstruqciis mixedviT umetes SemTxvevaSi icvleba 
0.9-7.6 l/sT farglebSi da zogjer ufro meticaa _ 15 l/sT-mde. 

rwyva SeiZleba warmoebdes ganuwyvetliv dRe-Ramurad mTeli 
savegetacio periodis ganmavlobaSi (calkeuli Sesvenebebi saWiroa 
100-200 saaTis muSaobis Semdeg, sistemis profilaqtikisaTvis). 
qviSnar niadagebSi ufro efeqturia rwyvis warmoeba yoveldRiurad 
an dRegamoSvebiT, xolo Tixa niadagebSi _ kviraSi orjer. umetes 
SemTxvevaSi mizanSewonilia yoveldRiurad erTxel morwyva. 
ganuwyveteli rwyvis aucilebloba iSviaTia – mxolod gamomSrali 
niadagis gasatenianeblad ztt-mde. 

sarwyavad misawodebeli wylis raodenoba zustad unda 
eTanadebodes mcenaris mier yoveldRiuri wylis xarjvas. 

rwyvis norma da xangrZlivoba Cveulebriv, ganisazRvreba wina 
dRis an wina xuTdRiuris (an kviris) aorTqlebis mixedviT. 
misawodebeli wylis raodenoba Seadgens aorTqlebadobis 
(SesaZlebeli maqsimaluri jamuri aorTqlebis) 60-70%-s, vinaidan 
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niadagidan aorTqleba TiTqmis gamoricxulia da wyali ZiriTadad 
transpiraciaze ixarjeba.  

garda zemoaRniSnulisa, zogierT SemTxvevaSi misawodebeli 
wylis raodenobas zrdian 10%-iT _ marilebis Carecxvis mizniT, 
raTa Tavidan aicilon maTi dagroveba niadagis zeda fenaSi. 
Cverulebriv, marilebis dagroveba xdeba niadagis gatenianebuli 
zonis perimetrze. atmosferuli naleqebis mosvlis dros adgili 
aqvs marilebis gadanawilebas.  

wveTuri rwyvis teqnikis elementebs miekuTvneba: gatenianebis 
kera, gatenianebuli laqa miwis zedapirze, gatenianebis konturi, 
mwveTaras xarji, gatenianebis keraSi wylis miwodebis wertilebis 
ganlagebis sqema da raodenoba, mwveTrebis mier sarwyavi wylis 
ganawilebis siTanabre, mwveTarebis ganlageba sarwyav farTobze, 
gatenianebis farTobi da sxv.  

gatenianebis kera ganisazRvreba gatenianebuli laqis sididiT 
miwis zedapirze da gatenianebis konturis siRrmiT. gatenianebis 
keris forma da zomebi damokidebulia niadagis hidrofizikur 
Tvisebebze, rwyvis wina tenianobaze, miwodebuli wylis xarjze, 
rwyvis xangrZlivobaze, aorTqlebis intensivobaze, wylis miwodebis 
wertilebis ganlagebaze gatenianebis keraSi.  

wveTuri morwyvis efeqtianoba didad aris damokidebuli misi 
teqnikis elementebis sworad SerCevaze da rwvis reJimTan 
SeTanawyobaze. rwyvis teqnikis araswirad SerCevis SemTxvevaSi 
gatenianebis keris sidide da masTan erTad fesvebis gavrcelebis are 
izRudeba. aman SeiZleba gamoiwvios kvebis aris Semcireba, fesvebis 
dazianeba yinvisagan da mcenaris mdgradobis dakargva qaris 
moqmedebaze. Tu mwveTaras xarji iwvevs xangrZliv gadametebul 
tenianobas fesvebis gavrcelebis zonaSi, maSin SeiZleba gamoiwvios 
sokovani mikroorganizmebis ganviTareba da fesvebis daavadeba. 

wveTuri morwyvis sistema zogadad Sedgeba Semdegi ZiriTadi 
elementebisagan: wyalmimRebi da dawnevis Semqmneli kvanZebi, filtri, 
marTvis pulti, magistraluri ganmanawilebeli da sarwyavi 
milsadenebi, mwveTarebi, rwyvis moTxovnilebis gadamwodi, samarTavi 
armatura, marTvis pultsa da samarTav armaturas Soris kavSiris 
arxebisagan. 

sistemaSi wylis miwodeba da saWiro dawnevis SeqmnisaTvis 
ufro xSirad gamoiyeneba mcire simZlavris centridanuli tumboebi. 
saWiro dawnevis SemTxvevaSi icvleba 7-28 m-is farglenSi. sistema 
kargad muSaobs dabali dawnevis pirobebSi. am SemTxvevaSi SeiZleba 
ufro iafi milebisa da did diametriani mwveTarebis gamoyeneba, 
romlebic naklebad nagviandeba, magram, meore mxriv, dabali dawnevis 
dros misma mcireodenma cvlilebam SeiZleba gamoiwvios mwveTars 
xarjis mkveTri cvlileba da aqedan gamomdinare, rwyvis teqnikis 
elementebis Seusabamoba. 

wylis nawilobriv (winaswar) gasawmendad SeiZleba auzebis, 
saleqrebis, hidrociklonebisa (muSaoben centridanuli Zalis 
gamoyenebiT da sxvaTa gamoyeneba. gawmenda xorcieldeba sxvadasxva 
konstruqciis filtrebiT (badisebri, qviSovan-xreSovani, boWkovani 
da sxv.). wylis gamwmend nagebobis mowyobaze ixarjeba investiciebis 
daaxlovebiT 10-15 %. 
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sarwyavi qselis ganlageba farTobSi damokidebulia nakveTis 
saerTo konfiguraciaze, situaciaze (gzebi, nargavebi, 
eleqtrogadamcemi xazebi da sxv.), niadagur-reliefur pirobebze, 
teritoriis organizaciaze, mosarwyav kulturaze da sxv. 

sarwyavi qseli rogorc wesi igegmeba Cixuri sqemis mixedviT. 
magistraluri milsadeni ewyoba miwaSi. igi keTdeba azbestocementis 
an polieTilenis milebisagan, ganmanawilebeli qseli ki 
polieTilenis milebisagan, romlebic ewyoba miwaSi an mis zedapirze. 

wveTuri morwyvis dadbiT mxares warmoadgens: 

• wyliT mcenaris ganuwyveteli momaragebis SesaZlebloba 
moTxovnilebis Sesabamisad, mniSvnelovani gadaxrebis gareSe, 
rac uzrunvelyofs mcenaris zrda-ganviTarebisaTvis saukeTeso 
wylovan, sahaero, kvebiT da mikrobiologiuri reJimebis Seqmnas 
da mosavlianobis mniSvnelovan gadidebas (mindvris 
kulturebisaTvis (50-60%-iT); 

• sarwyavi wylis mniSvnelovani ekonomia _ saSualod 50 % da 
dawvimebasTan SedarebiT da 2-3-jer zedapirul morwyvasTan 
SedarebiT, daxarjuli wylis erTeulze metad maRali 
mosavlis miRebis SesaZlebloba; 

• niadagis lokaluri gatenianeba mxolod fesvTa sistemis 
gavrcelebis zonaSi, rac aadvilebs mSralad darCenili 
mwkrivTaSorisebis meqanizebul damuSavebas da amasTan erTad 
zRudavs sarevela mcenareebis gavrcelebas; 

• araa aucilebeli farTobis zedapiris moSandakeba da 
SesaZlebelia cicabo ferdobebis morwyva ise, rom eroziis 
saSiSroeba ar iqmneba; 

• rwyvis sruli avtomatizaciis SesaZlebloba; 

• morwyvasTan erTad sasuqebisa da pesticidebis lokalurad 
Setana niadagSi (fertigacia) mcire dozebiT, saWiro vadebSi, 
ganapirobebs maT kargad SeTvisebas da ekonomias; 

• advilia mowyobilobis eqspluatacia da remonti; 

• araa aucilebeli drenaJi; 

• araa aqvs adgili mcenaris meqanikur dazianebas. 
 

wveTuri morwyvis uaryofiT mxares warmoadgens: 

• SeiZleba Seiqmnes meqanikuri minarevebiT, qimiuri SenaerTebiTa 
da wyalmcenareebiT/xavsebiT milebisa da mwveTarebis dacobis 
saSiSroeba; 

• SesaZloa mRrRnelebis mier wylis plastmasis milebis 
dazianeba; 

• aucilebelia wylis gawmenda; 

• mwveTarebis mier wylis araTanabari ganawileba did 
farTobebis mqone sistemebSi; 

• mikroklimatis regulirebis SeuZlebloba; 

• gatenianebis zonis sazRvrebSi naidagis TandaTanobiT 
damlaSebis SesaZlebloba; 

• didi samSeneblo Rirebuleba. 
wveTuri morwyvis gamoyeneba pirvel rigSi rekomendebulia 

Semdeg pirobebSi: 
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• rTul reliefian raionebSi (mTian, mTiswina); 

• Zlierad gamtar niadagebSi (msubuqi meqanikuri Sedgenilobis, 
qviani da a.S.); 

• aridul zonebSi, sadac wyalmoTxovnilebis deficiti aRemateba 
5000 m3/ha-ze; 

• wylis mwvave deficitian raionebSi; 

• maRalSemosavliani kulturebisTvis, agreTve mravalwliani 
nargavebisaTvis; 

• melioraciis xelsayrel miwebze, rodesac damlaSebas ara aqvs 
adgili da sarwyavi wyali araa mniSvnelovnad mineralizebuli. 
fertigacia aris mcenareTaTvis sarwyav wyalTan erTad masSi 

gaxsnili mineraluri sasuqebis miwodebis meTodi. es teqnologia 
SemuSavda gasuli saukunis 70-ian wlebSi da didi gavrceleba hpova 
mindvris kulturaTa produqciis mwarmoebelTa Soris. 

fertigaciis sistemaSi advilad regulirdeba sasuqebis 
optimaluri koncentracia, romlis regulirebac SesaZlebelia 
avtomatur reJimSic. 

fertigaciis dadebiT mxareebs warmoadgens: 

• SromiTi danaxarjebis ekonomia; 

• ekonomia mowyobilobebze; 

• ZviradRirebuli sasuqebis efeqturi, TiTqmis 100 %-iani 
gamoyeneba.   
fertigaciis meSveobiT sasuqebi da sarwyavi wyali miewodeba 

uSualod fesvTa sistemas, romlis Sedegadac sagrZnoblad izrdeba 
kulturebis mosavlianoba. 

fertigaciisaTvis gamoiyeneba specialuri xsnarebi, romlebic 
xasiaTdebian sasuqebis didi koncentraciiT. es xsanrebi ixsneba 
sarwyav wyalSi da miewodeba sarwyav farTobs proporciiT 1:100-Tan. 
Sereva xorcieldeba sxvadasxva mowyobilobebis meSveobiT. 

fertigacia wveTuri sistemis gamoyenebiT Zalian efeqturia 
rogorc gvalvian, agreTve teniT uzrunvelyofil regionebSi maSin, 
rodesac sakvebi nivTierebebi miewodeba uSualod fesvTa sistemas. 
igi karg Sedegs iZleva agreTve mineraluri marilebis dabali 
Semcvelobis mqone erozirebul da qviSovan niadagebzec. 

mikroirigaciis sistemis gamoyenebis dros aucilebelia 
yovelTvis gaTvaliswinebuli iyos fertigaciis mowyobiloba 
niadagebis, mosayvani sasoflo-sameurneo kulturebis, wylis 
xarisxisa da Semadgenlobis, xelmisawvdomi sasuqebisa da 
pesticidebis gaTvaliswinebiT. vinaidan wveTuri morwyvis dros 
teniandeba uSualod fesvTa sistema, aucilebelia gaTvaliswinebuli 
iyos sasuqebis zusti Semadgenloba da dozebi mcenaris mTeli 
savegetacio periodisaTvis. 

mcenaris dabalansebuli kvebisaTvis fertigaciis sistema 
agreTve unda iTvaliswinebdes mikroelementebis Setanis saSualebas. 
gasaTvaliswinebelia isec, rom fertigaciis dros SeiZleba 
warmoiSvas rigi uaryofiTi movlenebi. magaliTad, iseTi rogorcaa 
niadagis mJavianobis balansis darRveva.  
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3.5. morwyvisaTvis wylis normebi da vadebi 

kulturebis mixedviT 
 

   mindvris da teqnikuri kulturebis rwyvis intensivobas da 
normebs garkveulwilad ganapirobebs am kulturebis moTxovnileba 
wyalze vegetaciis mTeli periodis ganmavlobaSi, romelzec 
moqmedebs zemoaRwerili rwyvis meTodebi. ganvixiloT zogierTi 
tipiuri mindvris kulturis rwyvis wesebi.  

saSemodgomo pureuli (xorbali, qeri da sxv.) Tavisi 
aRmocenebisa da normaluri zrda-ganviTarebisaTvis daTesvisTanave 
saWiroebs niadagSi wylis sakmao marags. saqarTvelos sarwyav 
raionTa umetes nawilSi SemodgomisTvis niadagi uzrunvelyofili 
ar aris wylis aseTi maragiT. amitom, saSemodgomo pureulebis 
daTesvisTanave saWiroa rwyva. gansakuTrebiT mniSvnelovania 
Semodgomis rwyva Zlieri qarebiT cnobil mtkvris xeobaSi, sadac 
Semodgomis Cveulebrivi atmosferuli naleqebi srulebiT ver 
akmayofilebs am kulturebis niadagur tenze moTxovnilebas. 
TavisTavad caxdia, rom uxvi naleqianobis SemTxvevaSi rwyva 
praqtikulad ar ganxorcieldeba. gvalvian wlebSi, rodesac 
Semodgomis naxnavi metad beltiania, rwyvas zogjer beltebis 
dasaSlelad Tesvis winac awarmoeben. 

saSemodgomo pureulebis TesvasTan dakavSirebiT rwyvis 
periodi TviT Tesvis periodiT ganisazRvreba, rac winaswar aris 
mocemuli saSemodgomo Tesvis gegmaSi. normalur pirobebSi 
Semodgomis rwyva seqtembris bolo ricxvebidan oqtombris Sua 
ricxvebamde (es periodi emTxveva saSemodgomo pureulebis Tesvis 
optimalur vadebs am regionSi) unda Cataredes daTesvis Semdeg 5-7 
dRis ganmavlobaSi unda damTavrdes.  

Semodgomaze rwyviT da zamTarSi dagrovili tenis maragiT 
saSemodgomo pureuli kulturebi mTlianad ara aris 
uzrunvelyofili wyliT da gazafxulze is Cveulebriv erT an or 
savegetacio rwyvas kvlav saWiroebs. 

TesvisTanave rwyva uzrunvelyofs mcenareTa normalur 
aRmocenebas da aRmocenebidan bartyobis damTavrebamde ganviTarebis 
pirvel periods, xolo SemdegSi aRereba, daTavTaveba da yvavilobis 
fazaSi, umetes SemTxvevaSi or rwyvas saWiroebs: aprilis Sua 
ricxvebisaTvis (aRerebis fazaSi) da maisi meore naxevrisaTvis 
(daTavTaveba-yvavilobis fazaSi, gansakuTrebiT marcvlis avsebis 
fazaSi). 

daTavTaveba-yvavilobis Semdeg mogvianebiT (ivnisSi) rwyva xSir 
SemTxvevaSi yanebis Cawolas iwvevs. 

Tu mxedvelobaSi miviRebT im garemoebas, rom ivnisSi Zlieri 
gvalva iSviaTi movlenaa da rwyvac am periodSi saxifaToa, 
aRniSnuli rwyva ara ugvianes 5 ivnisamde gamoyenebuli unda iyos, 
rogorc gamonaklisi, mxolod Zlier mCate meqanikuri Sedgenilobis 
niadagebis pirobebSi. 

zemoTaRniSnuli ori savegetacio rwyva gazafxulze gegmiT 
gaTvaliswinebuli unda iyos VII-XI mikroraionebisaTvis. 

SedarebiT naklebadaa gamoyenebuli saSemodgomo pureulebis 
gazafxulze rwyva alaznis velze, ganaskuTrebiT mdinare alaznis 
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marjvena napirze. gazafxulis pirveli rwyva sakmaod xSirad aqac 
aucilebelia da es rwyva gegmiT gaTvaliswinebuli unda iyos. 

am zonaSi saSemodgomo pureulebis rwyva moRvarvis wesiT 
warmoebs. rogorc wesi savaldebuloa daTesvisTanave farTobis 
dakvalva. yvelaze ukeTesia farTobis ganivi mimarTulebiT kvlebis 
erTimeorisagan 60-100 m-is daSorebiT dakvalva. dasaSvebia farTobis 
sigrZivi mimarTulebiTac dakvalva, rac zogierT SemTxvevaSi ukeTes 
Sedegsac iZleva. am SemTxvevaSi kvalTaSoris manZili 5-12 m-s unda 
udrides. orive SemTxvevaSi rwyva Tavisufali moRvarviT unda 
Catardes. 

rwyvis norma saSualo da mZime meqanikuri Sedgenilobis 
niadagebSi, qanobisa da reliefis mixedviT 800 m3-s aRwevs. msubuqi 
meqanikuri Sedgenilobis niadagebSi es norma mcirdeba 700 m3-mde. 

sagazafxulo pureulebi saqarTvelos tipiur sarwyav 
raionebSi iSviaTad iTeseba, amasTan Tesva adre gazafxulze 
warmoebs da TesvisTanave rwyva aqac saWiroa. savegetacio rwyva 
tardeba saSemodgomo pureulis meore morigi rwyvis Semdeg, anu 
maisis mesame dekadaSi, msubuqi meqanikuri Sedgenilobis niadagSi. 
damatebiTi rwyva ki ivnisis meore dekadaSi. 

morwyvis norma, teqnika da farTobis momzadebis wesi igivea, 
rac saSemodgomo pureulisaTvis 

simindis daTesvisTanave rwyva aucilebel RonisZiebad unda 
CaiTvalos aRmosavleT saqarTveloSi, vinaidan es kultura am 
regionSi agrowesebiT aprilis me-3 dekadaSi iTeseba da am periodSi 
niadagis ztt saSualod 40%-s ar aRemateba. mxolod Tesvis Semdeg 
sakmao raodenobiT mosuli wvimebis SemTxvevaSi SeiZleba, rom 
daTesvisTanave gegmiT gaTvaliswinebuli rwyva ar Catardes. 

maqsimalurad unda iyos gamoyenebuli daTesvisTanave rwyva, 
unda veridoT axlad aRmocenebuli simindis rwyvas, gansakuTrebiT 
mZime meqanikuri Sedgenilobis niadagebze, sadac xSiria zeda fenaSi 
wylis gadaWarbebuli raodenobiT dagroveba rwyvis pirvel xanebSi, 
rac iwvevs aeraciis daqveiTebas da amiT simindis eTiolirebas 
(SeyviTlebas). 

simindis normaluri ganviTarebis periodSi rwyvisTvis mTavari 
faza aris yvavilobis dawyeba da taros gamosaxva. Tu am fazebSi 
siminds wyali daaklda, adgili eqneba mosavlianobis mkveTr 
Semcirebas, rac am kulturisTvis aris damaxasiaTebeli. 

simindis savegetacio rwyvis vadebsac yvavilobis periods 
ukavSireben. droulad daTesili da normalur pirobebSi 
ganviTarebuli simindi yvavilobas ivlisis pirvel dekadidan iwyebs, 
amitom savegetacio rwyva uSualod yvavilobis win daaxlovebiT 15-20 
ivnisidan unda Catardes. aRmocenebidan aRniSnul vadamde mcenare 
sargeblobs rogorc Tesvis rwyviT dagrovili wylis maragiT, ise 
maisisa da nawilobriv, ivnisis ganmavlobaSi mosuli atmosferuli 
naleqebiT. 

zogierT raionSi (VII – XI mikroraioni) SeiZleba gazafxulze 
(maisis bolos an ivnisis dasawyisSi) damatebiT dasWirdes kidev 
erTi morwyva. am SemTxvevaSi ivnisis Semdegi morwyva gadainacvlebs 
ivnisis mesame dekadaSi. ufro xSirad es saWiro xdeba XI 
mikroraionSi. 
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SemdgomSi, yvavilobidan simwifemde IV, V da VI mikroraionebSi 
saWiroa erTi an ori morwyva, daaxlovebiT ivlisis Sua ricxvebSi 
da agvistos dasawyisSi, VII, VIII da IX mikroraionebSi ori-sami, 
xolo X, XI-Si sami-oTxi morwyva. 

ukanaskneli rwyva im varaudiT unda Catardes, rom dro darCes 
damwifebisaTvis. es rwyva daaxlovebiT agvistos Sua ricxvebSi da 
ufro adrec unda damTavrdes. 

rac Seexeba dasavleT saqarTvelos, aq simindis savegetacio 
rwyva gaTvalisiwnebuli unda iyos maisis gvalviani periodisTvis, 
xolo yvavilobis Semdeg 2 rwyva ivlissa da agvistoSi mosalodnel 
gvalvianobasTan dakavSirebiT da damokidebulebiT. 

simindis pirveli (Tesvis) rwyva moRvarvis wesiT warmoebs, 
xolo savegetacio rwyvebi _ kvlebis saSualebiT unda Catardes. Tu 
niadagi saSualo an mZime meqanikuri Sedgenilobisaa, simindi 
mwkrivebad iTeseba da mwkrivTaSorisi manZilis damuSaveba 
kultivatoriT warmoebs. msubuqi meqanikuri Sedgenilobis niadagze 
yvela rwyva moRvarvis wesiT mimdinareobs. 

morwyvis norma saSualo da mZime meqanikuri Sedgenilobis 
niadagebSi 700 m3-s ar unda aRematebodes, rac sruliad sakmarisia 
kvlebiT rwyvis dros. 

TesvasTan dakavSirebuli rwyvis dros norma iqneba 800 m3, rac 
Seexeba msubuqi meqanikuri Sedgenilobis niadagebis SemTxvevaSi, aqac 
700 m3 unda darCes, vinaidan rwyva moRvarvis wesiT warmoebs. 

sanawveralo siminds garda TesvisTanave rwyvisa dasWirdeba 
(norma 800-900 m3 ha-ze), ori morwyva yvavilobamde da erTi taroebis 
Camoyalibebisas. X da XI mikroraionebSi saWiro iqneba kidev erTi 
damatebiTi morwyva damwifebamde. savegetacio morwyvis norma 
Seadgens ara nakleb 600 m3 ha-ze. 

sasilosed simindiis Tesvis SemTxvevaSi morwyvis reJimi igive 
darCeba. 

lobio da soia Cveulebriv simindTan erTad iTeseba mcire 
zomis fermerul meurneobebSi da sakarmidamo nakveTebSi, rac tenis 
SenarCunebis erT-erTi xerxia, soias mwkrivebSi an mwkrivTaSoriss 
farTobSi mwkrivebad Tesaven. am SemTxvevaSi, lobio da soia 
simindTan erTad irwyveba, magram radgan lobio da soia ufro xSir 
rwyvas saWiroeben, amitom nakveTs unda daematos kidev erTi rwyva im 
varaudiT, rom ivlisis damlevamde 3 savegetacio rwyva iyos 
Catarebuli. 

amis garda, es kulturebi calke, xalasad iTeseba. am 
SemTxvevaSi lobio da soia iseve irwveba, rogorc simindSi SeTesvis 
dros. ukanaskneli rwyva mosavlis aRebamde 15 dRiT adre unda 
damTavrdes. 

mzesumzira. saqarTvelos sarwyav raionebidan gansakuTrebiT 
gavrcelebulia siRnaRis, gurjaanis, dedofliswyaros da lagodexis 
raionebSi. iTeseba adre gazafxulze, simindze bevrad ufro adre. 
daTesvisTanave rwyva aucileblad unda iyos gaTvaliswinebuli. 

vegetaciis periodSi karg Sedges iZleva erTi rwyva, 
daaxloebiT ivnisis Sua ricxvebSi (yvavilobis dasawyisSi). meore 
savegetacio rwyva sasargebloa, magram amave dros saxifaToc aris 
moRvarviT rwyvis SemTxvevaSi. fesvTa sistemis are zedmetad 
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teniandeba. mcenare, romlis simZimis centri ukve mis  yvaviledSia 
(kalaTSi) gadatanili, simZimes ver uZlebs da advilad wveba. 

erT-erT aucilebel RonisZiebas warmoadgens mzesumziris 
kvlebSi miSvebiT rwyva, fesvTa sistemis areSi zomier tenianobas 
(ztt 70%) qmnis da meore savegetacio rwyvis saSualebas iZleva. 

meore savegetacio rwyva daaxloebiT ivlisis pirvel dekadaSi 
tardeba. morwyvis norma heqtarze 600 m3-s ar uda aRematebodes.    

mravalwlovani balaxebidan ionja sxva mindvris 
kulturebisgan gansxvavdeba fesvTa sistemis aqtiuri Rrma feniT da 
wlis ganmavlobaSi ramdenime mosavliT. misi aqtiuri fena 
daaxlovebiT 0.8 metrs udris, xolo mosavlis odenobas 
gansazRvravs raionisaTvis damaxasiaTebeli aqtiuri temperaturaTa 
jami da fiziologiurad aqtiuri radiacia (far). TiToeuli 
mosavlis misaRebad temperaturaTa jami daaxloebiT 8500-s unda 
udrides. ase, magaliTad, Tu romelime raionSi aprilis saSualo 
temperatura aris 100C, maisis _ 160C, ivnisis _ 200C, ivlisis _ 23,60C, 
agvistos _ 230C, seqtembris _ 180C da oqtombris 10.50C, pirveli 
mosavlis misaRebad (temperaturaTa jamis dagroveba aprilidan 
vgulisxmobT), temperaturaTa saWiro jami 8500C dagrovdeba 
daaxlovebiT 4 ivniss. meore mosavlis (aqvitis) miReba SeiZleba 14 
ivliss, mesame mosavlis _ 20 agvistos, xolo saTanado movlisa da 
mosavlis daroulad aRebis pirobebSi meoTxe mosavlis miReba, 
daaxloevbiT, 5 oqtombers. 

amgvarad, mosavlis aRebis dasawyvisi vadebi iqneba: 1 – 14 
ivnisi, 2 – 14 ivlisi, 3 – 20 agvisto da 4 – 5 oqtomberi. 

ionjis rwyvis vadebs ukavSireben misi mosavlis aRebis vadebs 
da rwyvas, romelsac mosavlis aRebisTanave awarmoeben. amis mixedviT 
saqarTvelos zogierT raionebSi SesaZlebelia am kulturis 
yvavilobis sawyis fazaSi 6-7 Tibvis Catareba erTi savegetacio wlis 
ganmavlobaSi. 

amis garda, mxedvelobaSi unda miviRoT naleqebis raodenoba 
da misi ganawileba. pirveli mosavlis misaRebad Cveulebrivi mSrali 
da qariani zamTris Semdeg rwyva aprilis pirvel naxevarSi unda 
Catardes. msubuqi meqanikuri Sedgenilobis niadagebs SesaZlebelia 
meore morwyvac dasWirdes maisis Sua ricxvebSi. mosavlis aRebisa da 
mindvridan misi gatanisTanave tardeba morigi rwyva meore mosavlis 
misaRebad. meoTxe rwyva tardeba meoTxe mosavlis aRebisTanave, 
mesame mosavlis misaRebad, da ukanaskneli meoTxe mosavlis 
misaRebad. Tu meoTxe mosavals ar viRebT da mindors saZovrad 
viyenebT, rwyva mainc savaldebuloa. 

amgvarad, mosavlis aReba magaliTad, Sida qarTlSi (samgoris 
zeda zoniT) daaxloebiT Semdeg vadebSi tardeba: 1) 26 maisidan 5 
ivnisamde; 2) 6-15 ivlisamde; 3) 11-20 agvistomde; 4) 21-30 seqtembramde. 

gamomdainare aqedan, pirveli mosavlis misaRebad rwyva unda 
Catardes: 1) 1-10 aprilamde da 2) 6-15 maisamde (es rwyva 
fakultaturia); meore mosavlis misaRebad _ 3) 1-10 ivnisamde; mesame 
mosavlis misaRebad _ 4) 11-20 ivlisamde da 5) 26 ivlisidan 5 
agvistomde, xolo meoTxe mosavlis misaRebad _ 6) 16-25 agvistomde; 
meoTxe mosavlis aRebis Semdeg rwyva tardeba _ 7) 1-10 oqtombramde, 
rac xels uwyobs saZovrad gamosayenebeli balaxis zrda-
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ganviTarebas da ionjis zamTarSi sakmarisi raodenobis samarago 
plastikuri nivTierebebiT Sesvlas normaluri gamozamTrebisaTvis.  

pirveli sami rwyvis norma 800 m3 iqneba. SedarebiT mSral da 
cxel periodSi mesame mosavlis misaRebad gaTvaliswinebuli ori 
rwyva (4 da 5). vinaidan es ori rwyva SedarebiT mokle periods 
emsaxureba, morwyvis norma aq daaxlovebiT 600 m3-mde unda 
Semcirdes. me-6 da me-7 rwyva tardeba heqtarze 800 m3-is raodenobiT.  

ufro mSral da cxel raionebSi (X da XI) SesaZlebelia 5 
mosavlis miReba, sadac rwyva daaxlovebiT Semdeg vadebSi tardeba: 1) 
1-10/IV; 2) 1-10/V (fakultaturi); 3) 21-31/V (pirveli mosavlis 
aRebisTanave: 4) 1-10/VII da 5) 16-25/VII (orive meore mosavlis aRebis 
Semdeg); 6) 6-15/VIII da 7) 21-31/VIII (orive mesame mosavlis aRebis 
Semdeg); 8) 11-20/IX (meoTxe mosavlis aRebis Semdeg) da 9) 21-31/X 
(ukanaskneli mexuTe mosavlis aRebis Semdeg). 

morwyvis norma heqtarze daaxlovebiT 800 m3-is, xolo 4, 5, 6, da 
7 morwyvis norma _ 600 m3. 

alaznis velze igive 5 mosavlis misaRebad gaTvaliswinebuli 
unda iyos ToTo rwyva Semdeg vadebSi: 1) 1-10/IV; 2) 21-31/V; 3) 1-10/VII; 4) 
6-15/VIII da 5) 11-20/IX. morwyvis norma heqtarze ara umetes 800m3, xolo 
alaznis velis aRmosavleT nawilSi (wnoridan aRmosavleTisaken 
alaznis marjvena napirze), niadagis Tvisebebis TaviseburebaTa gamo, 
sasurvelia morwyvis norma 600-500 m3-mde Semcirdes da gamoyenebuli 
iyos X mikroraionis identur rwyvaTa raodenoba. 

rac Seexeba dasavleT saqarTvelos, sadac rwyvas umetes 
SemTxvevaSi pirobiTi xasiaTi aqvs, mravalwlovani balaxebis 
(ZiriTadad wiTeli samyura) rwyva unda daukavSirdes raionisaTvis 
damaxasiaTebel gvalvian periods: maiss, ivlisaa da agvistos. 
morwyvis norma da vadebi aq daaxlovebiT igivea, rac alaznis 
velisTvis. 

aRsaniSnavia, rom mocemuli rwyvis periodebi, romelTa 
xangrZlivoba 10-11 dRes Seadgens, mxolod saorientacioa. maTi 
SemWidroveba an piriqiT, ramdenadme gaxangrZliveba SesaZlebelia da 
damokidebulia farTobis sidideze, wylis maragsa da sarwyavi 
qselis mdgomareobaze. 

kartofili saqarTveloSi erT-erTi ZiriTadi sasursaTo 
mindvris kulturaa, romlis mosavlianobis gazrdas, rogorc “meore 
purs”, did yuradReba eqceva. 

morwyul niadagSi, sadac rwyvis Sedegad simkvrive matulobs, 
kartofili SedarebiT naklebad ganviTarebul tuberebs iZleva, miT 
umetes es SesamCnevia, Tu kartofili mZime meqanikuri Sedgenilobis 
niadagSia daTesili. amitom kartofilis rwyva aucileblad kvlebSi 
miSvebiT unda Catardes. mxolod Zalian msubuqi meqanikuri 
Sedgenilobis niadagze daSvebulia moRvarvis wesiT morwyva. 
ukanasknel periodSi ki kargi Sedegi gamoiRo wveTuri morwyvis 
gamoyenebamac. 

zamTrispiras darguli kartofili rwyvas saWiroebs 
daaxlovebiT Semdeg vadebSi: 1) 1-10/V; 2) 21-31/V da 3) 1-10/VI. amave 
vadebSi unda Catardes adre gazafxulze darguli kartofilis 
rwyva. 

rogorc cnobilia, karg Sedegs iZleva kartofilis mogvianebiT 
dargva, daaxlovebiT ivnisis Sua ricxvebSi, raTa yvavilobis 
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periodi acdes mekartofileobis raionebSi am periodis maRal 
temperaturebs. es saukeTeso Sedegs iZleva gansakuTrebiT cxel 
raionebSi, magram aseT adgilebSi kartofilis rwyva unda Catardes 
daRamebis Semdeg da iseT pirobebSi (sasurvelia Rrubliani amindi), 
rom tuberebi sicxisgan gaxurebul niadagSi ar moixarSos.  

aseT SemTxvevaSi, cxadia, kartofilis morwyva aucilebelia 
dargvisTanave, xolo Semdeg daaxlovebiT kidev 2-3 rwyva 20 dRiani 
intervaliT. 

morwyvis norma aq 500-600 m3-s aRwevs heqtarze niadagis 
Tvisebebisa da kartofilisaTvis saWiro mcire aqtiuri fenis (H=0.05 
m) mixedviT. 

Saqris Warxlis mosavalze didad moqmedebs niadagis 
tenianobis cvlileba. amasTan dakavSirebiT Saqris Warxlis 
savegetacio periods 3 nawilad vyofT da maT vukavSirebT rwyvis 
vadebs. savegetacio periodis pirveli nawili aris aRmocenebidan, 
daaxlovebiT, pirvel ivlisamde, romlis ganmavlobaSic foTlebis 
intensiuri zrda mimdinareobs, meore - 1 ivlisidan 15 agviostomde, 
rogorc mcenaris Zirebis intensiuri zrdis periodi, da mesame _ 15 
agvistos Semdeg, rogorc Saqris intensiurad dagrovebis periodi. 

Saqris Warxali gacilebiT met wyals moiTxovs pirvel da 
meore periodSi, xolo ramdenadac pirvel periodSi, aRmocenebidan 
ivlisamde saqarTveloSi atmosferuli naleqebic sakmao raodenobiT 
aris, wylis saWiroebas ufro meore periodSi aqvs adgili. 

rwyva unda Catardes Semdeg vadebSi: 1) 1-10/IV (TesvisTanave); 2) 
26/V-15/VI; 3) 26/IV-5/VII; 4) 16-25/VII; 5) 6-15/VIII; 6) 26/VIII-5/IX. 

morwyvis norma, romelic ZiriTadad niadagis Tvisebisa da 
aqtiur fenazea damokidebuli, am SemTxvevaSi SedarebiT naklebia, 
vinaidan aqtiuri fena daaxlovebiT 0.6 metris tolia. Cveulebriv, 
morwyvis norma mZime da saSualo meqnikuri Sedgenilobis niadagebze 
daaxlovebiT 700 m3-is tolia. 

Saqris Warxali aucileblad kvlebis saSualebiT unda 
moirwyas. mxolod Zalian msubuqi meqanikuri Sedgenolobis 
niadagebze SeiZleba moRvarvis wesis gamoyeneba imave morwyvis 
normiT da isic kulturis ganviTarebis sawyis fazebSi. 

 Tambaqo. saqarTvelos TiTqmis yvela meTambaqeobis raionSi 
saWiroa plantaciebis rwyva, magram dasavleT saqarTvelos 
zRvispireTSi rwyvas pirobiTi xasiaTi aqvs, xolo aRmosavleT 
saqarTveloSi is aucilebel RonisZiebas warmoadgens. 

Tambaqo irwyvis dargvisTanave, xolo SemdegSi misi vegetaciis 
ganmavlobaSi kidev ramdenjerme, ganviTarebis calke fazebisa da 
klimaturi pirobebis mixedviT. rwyva did gavlenas axdens Tambaqos 
mosavlianobaze, magram niadagis tenianobis siWarbe mkveTrad cvlis 
mdgomareobas da uaryofiTad moqmedebs mosavlis xarisxze. 

rwyvas metad didi mniSvneloba aqvs dargvidan yvavilobamde, 
xolo Semdeg Tambaqo, SedarebiT advilad itans niadagis simSrales. 

aRsaniSnavia agreTve is faqti, rom Tambaqo TiTqmis yvela 
kulturaze metad itans simSrales dargvis periodis garda, rodesac 
mas fesvebis gansaviTareblad wylis didi raodenoba esaWiroveba. 

Tambaqos rwyvas ganviTarebis oTx ZiriTad periods ukavSireben. 
aRniSnuli periodebis xangrZlivoba saqarTvelos sarwyav raionebSi 
Semdegia: 
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1. dargvidan anu daaxlobvebiT 5 maisidan ivnisis pirvel 
ricxvebamde, romelic cnobilia rogorc fesvebis ganviTarebis 
periodi; 

2. ivlisis pirvel ricxvebamde, anu intensiuri zrdis periodi; 
3. ivlisis mesame dekadis dasawyisamde, yvavilobis da pirveli 

sami Setexvis periodi; 
4. agvistos bolo ricxvebamde, teqnikuri simwifis periodi. 

saqarTvelos aRmosavleT nawilSi umjobesia Tambaqos eqvsjer 
rwyva, aqedan pirveli rwyva unda Catardes dargvisTanave, roca 
dargva Cveulebriv aprilis 20-dan maisis bolomde mimdinareobs. 
amasTan dakavSirebiT, ganviTarebis periodebis zemoaRnisnuli 
vadebic adre an gvian mTavrdeba. 

danarCeni 5 rwyva tardeba Semdeg vadebSi: ganviTarebis pirvel 
periodSi 2 rwyva, xolo danarCen periodSi _ TiTo-TiTo rwyva. 

rwyvis aseTive vadebia saqarTvelos dasavleT nawilSi, 
mxolod aq yvela rwyva (pirveli rwyvis gamoklebiT) pirobiTi 
xasiaTisaa da atmosferuli naleqebis siuxvis gamo xSirad saWiro 
ar aris.  

Tambaqos morwyvis optimaluri norma heqtarze 600 m3-is tolia. 
rac Seexeba rwyvas dargvasTan dakavSirebiT, sruliad 

sakmarisia heqtarze 500 m3. xSirad Zlier gvalvian periodSi 4-5 dRis 
Semdeg saWiroa meore rwyvis Catarebac (norma 400 m3) isev mis 
rgvasTan dakavSirebiT, vinaidan CiTilebi am periodSi “iwyens” da 
saWiro xdeba maTi reabilitacia. 

Tambaqos wyaven kvlebis saSualebiT horizontaluri 
filtraciis gamoyenebiT. vinaidan rgvis win bazoebi mzaddeba, rwyva 
Tavidanve kvlebiT mimdinareobs, xolo Zalian msubuqi meaqnikuri 
Sedgenilobis niadagebis rwyva moRvarvis wesiT unda Catardes da am 
SemTxvevaSi arc bazoebis damzadebaa saWiro. 

sanawveralo kulturebi _ sarwyavi miwebis aTvisebis erT-erT 
aucilebel pirobas warmoadgens savegetacio periodis maqsimaluri 
gamoyenebisaTvis, e.w. Teslbrunvis maqsimaluri SemWidrovebisaTvis. 

ZiriTadad igulisxmeba aRmosavleT saqarTvelos dablob 
raionebSi saSemodgomo pureulis mosavlis aRebis Semdeg 
sanawveralo kulturebis Tesva im varaudiT, rom imave Semodgomaze 
Tu es gaTvaliswinebuli iqneba TeslbrunviT, SesaZlebeli gaxdes 
kvlav saSemodgomo pureulebis Tesva. 

sanawveralo kulturebis Tesva daaxlovebiT ivlisis 25-mde 
unda moTavdes da Tan mas mihyves pirveli rwyva heqtarze 
daaxlovebiT 800-900 m3 wylis raodenobiT. rogorc sanawveralo 
simindis rwyvis Sesaxeb iyo aRniSnuli, saWiro iqneba kidev sami an 
oTxi rwyva 600 m3 morwyvis normiT niadagis ztt 60%-is farglebSi 
SenarCunebisaTvis.. 
 

 
1.6. marcvlovani da teqnikuri kulturebis warmoebisas 
                        rwyvis meTodebi 
 
gruntis wylebi da atmosferuli naleqebi _ niadagis 

gatenianebis ZiriTadi wyaroebia. niadagSi teni mudmiv moZraobaSi 
imyofeba: STainTqmeba mcenareebiT, orTqldeba atmosferoSi, 
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Caedineba Rrma horizontebSi. drodadro xdeba maTi akumulacia 
niadagSi. 

Tu klimatSi ar aRiniSneba arsebiTi cvlilebebi, maSin tenis 
raodenoba rwyvis dasawyisSi da dasasrulSi pirobiTad erTmaneTis 
tolia. 

mcenareTa zrda-ganviTarebisTvis optimaluri pirobebis 
Sesaqmnelad aucilebelia niadagSi tenis raodenobis gaTanabreba mis 
xarjTan transpiraciaze da fizikur aorTqlebaze, anu erTis 
miaxloebuli gatenianebis koeficientis miReba. es ZiriTadad 
miiRweva daWaobebuli niadagebis daSrobiT an gvalviani regionebis 
niadagebis morwyviT.  

imis da mixedviT, Tu ra saxis gruntebTan gvaqvs saqme da 
romel kulturasTan, niadagis tenis cvalebadobis dinamika 
sxvadasxvanairia. ra Tqma unda mcenarisaTvis optimaluri tenis 
dacva praqtikulad SeuZlebelia, magram misi qveda da zeda zRvars 
Soris regulireba SesaZlebelia Tu regions gaaCnia sakmao wylis 
resursebi, kargad mowyobili sarwyavi qseli da rwyvis teqnikis 
maRali teqnologia. 

mcenaris wylis balansi SeiZleba Sefasebuli iqnes mindvris 
wylis balansis daxmarebiT. mindvris wylis balansis qveS 
gulisxmoben sxvaobas Semosuli da daxarjuli wylis odenobas 
Soris mcenaris fesvTa sistemis ganviTarebis zonaSi.  

gamomdinare aqedan, mcenaris zrda-ganviTareba wylis maragis 
gareSe gamoricxulia. imisaTvis, rom miRweuli iyos mindvris da 
teqnikuri kulturebis warmoebis maRali efeqtianoba aucilebelia 
ganxorcieldes mindvris wylis balansis marTva mcenaris 
biologiuri moTxovnilebis Sesabamisad.  

wylis balansis marTvas gansakuTrebuli mniSvneloba eniWeba 
aridul zonaSi, sadac mcenaris optimaluri wylis balansi bunebriv 
pirobebSi ar yalibdeba da moiTxovs mis xelovnur Sevsebas. 
xelovnuri SevsebisaTvis aucilebeli xdeba saakumulacio 
wyalsacavebis Seqmna, sarwyavi sistemebis optimaluri mowyoba da 
agroteqnikuri RonisZiebebis swori SerCeva. 

niadagSi dagrovili tenis efeqtur gamoyenebas xels uwyobs 
mravali agroteqnikuri RonisZieba, romelTa Soris prioritetulad 
iTvleba niadagis mulCireba. 

praqtikaSi gamoiyeneba ramdenime saxis mulCi: Tiva, bze, 
naxerxi, toli, polieTilenis afski da sxva. maT Soris yvelaze 
efeqturia  sxvadasxva feris perforirebuli (nasvretebiani) 
polieTilenis afski. 

zogadad, mulCirebis dadebiTi mxareebi SeiZleba Semdeg 
punqtebad CamovayaliboT: 
1. organuli mulCi warmoadgens niadagis mikroorganizmebis sakvebs 

da aZlierebs maT aqtivobas; 
2. mulCi iwvevs moZravi sakvebi elementebis ganviTarebas, xolo 

garkveuli pirobebis dros ki naxSirorJangis gamomuSavebas; 
3. ganapirobebs niadagis xelsayreli koStovani struqturis 

Camoyalibebas; 
4. icavs niadags gadaSrobisgan, inarCunebs mis tenianobas; 
5. aregulirebs niadagis temperaturas; 
6. aferxebs sarevelebis ganviTarebas; 
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7. xels uSlis eroziuli procesebis ganviTarebas da sakvebi 
elementebis gamorecxvas; 

8. xels uwyobs bunebrivi damcavi nivTierebebis warmoqmnas, 
romlebsac mcenareebi iTviseben. 

mulCirebis dros xdeba organuli narCenebis daSla niadagis 
zedapirze da misi moqmedeba SeiZleba SevadaroT niadagis zedapirze 
kompostis Setanas. aqedan gamomdinare, mulCis Setana unda xdebodes 
xSirad da Txel fenad, xolo ganaxleba ki regularuladaa saWiro, 
vinaidan sqeli fenis qveS SeiZleba warmoiSvas anaerobuli pirobebi, 
rac Tavis mxriv lpobis procesis ganviTarebis sawindaria. lpobis 
produqtebi uaryofiTad moqmedebs mcenareTa fesvTa sistemaze da 
niadagis mraval mikroorganizmze. amitom, mulCis Sres ar unda 
hqondes mpalis suni. 

organuli mulCidan yvelaze gavrcelebulia mcenareuli 
narCenebi. raRa Tqma unda, yvelaze saukeTeso organul mulCad unda 
CaiTvalos komposti, magram misi gamoyeneba ar SeiZleba mindvris 
yvela kulturisTvis. 

organuli mulCiT niadagis mulCirebis dros 
gaTvaliswinebuli unda iyos 6 ZiriTadi kanoni: 

1. mulCis Setanis win aucilebelia niadagis aoSva; 
2. mulCi Setanis win unda daqucmacdes; 
3. mwvane maRalteniani masalis Setana SesaZlebelia mxolod 

Txeli fenis saxiT, amitom mas xSiri ganaxleba esaWiroeba; 
4. mSrali mulCi, magaliTad Tiva, SeiZleba ufro sqeli feniT 

iqnas Setanili (2-10 sm), magram SetanisTanave unda dainamos; 
5. mulCirebis dros yuradReba unda mieqces im garemoebas, rom 

aRmonaceni an CiTilebi ar iyos dafaruli mulCiT; 
6. mulCi ar unda Seicavdes sarevelebis Tesls da gansakuTrebiT 

mwerebs an da maT Wuprebs. 
am TvalsazrisiT yvelaze usafrTxos polieTilenis afskiT 

mulCireba warmoadgens.  
mulCireba polieTilenis afskiT xorcieldeba xeliT an 

specialuri afskis damgebi manqaniT. SesaZlebelia niadagis 
zedapiris sruli an sxvadasxva siganis (100-150 sm) zolebiT dafarva. 
afskis napirebis fiqsireba sxvadasxva meTodebiTaa SesaZlebeli, 
ZiriTadad ki niadagis miyriT (6_8 sm). afskis perforacia xdeba mis 
gafenamde an gafenis Semdeg, imis mixedviT, Tu ra kulturisaTvis 
gamoiyeneba mulCi. 
 vinaidan, polieTilenis afskis safari gamoirCeva maRali 
hermetulobiT, mis qveS warmoiqmneba haeris da niadagis tenis 
gansxvavebuli pirobebi. ase, magaliTad, dRis saaTebSi polieTilenis 
afskis qveS, gare haeris saSualo fardobiTi tenianobis pirobebSi, 
zafxulis dRis periodSi, tenianoba izrdeba 90 – 95 %-mde. RamiT ki, 
afskis qveS haeris fardobiTi tenianoba uaxlovdeba srul gajerebas 
(100 %). 
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                  suraTi 3.13. organuli masiT (namjiT) mulCireba 
 

ama Tu im mindvris kulturis moyvanis dros, aucilebelia 
gaTvaliswinebuli iqnas haeris tenianobis Taviseburebani afskis 
qveS. magaliTad kartofili moiTxovs haeris maRal tenianobas, 
xolo Warxali SedarebiT dabals. haeris maRali tenianoba (80 % da 
meti) zRudavs mcenareTa transpiracias.  

 
 
       suraTi 3.14. mulCireba sxvadasxva saxis afskebiT 
 
afskis qveS haeris tenianobis Sesamcireblad, yvelaze 

efeqturia perforirebuli afskis gamoyeneba. niadagis mulCireba 
safaris qveS xels uwyobs haeris tenianobis Semcirebas. 

perforirebuli afskis (100 sm2 1 m2-ze) gamoyenebis SemTxvevaSi, 
haeris tenianoba SedarebiT civ periodSi daaxloebiT 8 %-iT 
maRalia, vidre Ria nakveTze. gvalvian periodSi, morwyvis pirvel 
dReebSi, haeris tenianoba perforirebuli afskis qveS  daaxloebiT 
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25 %-iT, erTi kviris Semdeg 7-10 %-iT metia vidre Ria niadagis dros. 
afskis qveS, naxvretebis gareSe, haeris tenianoba daaxloebiT 16 %-iT 
metia, vidre perforirebulis qveS. 

niadagis tenianoba civ periodSi xSiri wvimebiT, 
perforirebuli mulCis qveS, iseTivea, rogorc Ria gruntSi. cxel 
da gvalvian periodSi, niadagis tenianoba perforirebuli mulCis 
qveS, gansakuTrebiT zeda SreSi mniSvnelovnad dabalia, vidre 
araperforirebuli mulCis qveS da odnav dabalia, vidre Ria 
gruntSi. amitom, gvalvian periodSi aucilebelia xSiri morwyva. 

rac ufro naklebi manZilia mulCis zolebs Soris da xSiria 
perforacia, miT naklebia aorTqleba da matulobs wylis maragi 
niadagSi. 

speqtruli gamWvirvalebis mixedviT ganasxvaveben afskis Semdeg 
tipebs: gamWvirvale, naxevrad gamWvirvale (daburuli), gaumWvirvale 
(Savi) da Suqis da siTbos amrekli. 
 gamWvirvale afski xasiaTdeba mzis energiis sxivuri speqtris 
didi gamtarobiT, rac mis umTavres Tvisebas warmoadgens. 
eqsploataciis procesSi misi gamWvirvaloba TandaTan klebulobs. 
aseTi afskis mulCad gamoyenebis vada mxolod erTi welia. 
gamWvirvale afsks iyeneben mulCad im SemTxvevaSi, rodesac saWiroa 
gazafxulis periodSi niadagis temperaturis gazrda saadreo 
(kartofilis) kulturebis misaRebad. 
 gamWvirvale polieTilenis afski, misi gamoyenebis pirobebis da 
xerxebis mixedviT aregulirebs niadagis Tbur reJims siTbos 
akumulaciis xarjze dRis periodSi. tenis wveTebis kondensati, 
romelic afskis qveda zedapirze warmoiqmneba, niadagis da haeris 
temparaturas Soris sxvaobis gamo, xels uwyobs dRis periodSi 
akumulirebuli temperaturis SenarCunebas niadagSi. 

gamWvirvale polieTilenis afskiT mulCirebis dros niadagi 
ukeTesad Tbeba pirveli oTxi-eqvsi kviris manZilze, sanam igi sustad 
iCrdileba mcenareTa vegetatiuri masiT. xelsayreli mikroklimati, 
romelsac qmnis afski, amaRlebs Teslebis aRmocenebas, amcirebs mas 
xuTi-Svidi dRiT da xels uwyobs maT swraf zrda-ganviTarebas. 
nayofis momwifeba xdeba 5-13 dRiT adre. 

naxevrad gamWvirvale (daburuli) afski gamWvirvalobis 
mixedviT Sualedur mdgomareobas ikavebs gamWvirvalesa da Savs 
Soris. misi mulCad gamoyeneba SesaZlebelia ori wlis manZilze, 
radgan mis SemadgenlobaSi Semavali Wvartli stabilizatoris rols 
asrulebs da matebs mdgradobas. 

naxevrad gamWvirvale afski amcirebs niadagis gaTbobas maTi 
gamWvirvalobis mixedviT. 

Savi afskis damzadebis drosac polieTilenis masas umateben 
Wvartls (3%). aseT afsks axasiaTebs kargi elastikuroba, magram igi 
ar atarebs sinaTlis sxivebs. am Tvisebis gamo Savi afski mkveTrad 
amcirebs an srulad gamoricxavs aRmocenebuli mcenareebis 
fotosinTezs. amitom, mulCireba Savi afskiT agreTve SeiZleba 
gamoyenebuli iyos rogorc sarevelebTan brZolis erT-erTi 
efeqturi saSualeba. cxeli klimatis pirobebSi Savi polieTilenis 
afski icavs niadags gadaxurebisgan. 
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          suraTi 3.15. mulCireba meqanizebuli agregatiT 
  
Savi polieTilenis afski STanTqavs sxivebs da cxeli klimatis 

pirobebSi 58 gradusamde Tbeba, magram niadagi aseTi mulCis qveS 
mzian dReebSic ki gacilebiT naklebad Tbeba, vidre gamWvirvale 
afskis gamoyenebis dros. niadagis zeda Sris (0_5 sm) temperatura 
SesaZlebelia 1-1,5 gradusiT naklebi iyos, vidre aramulCirebuli 
niadagis igive Sre.  

Savi afskis qveS niadagis tenianoba yovelTvis ufro metia, 
vidre gamWvirvale da naxevrad gamWvirvale afskebis qveS, vinaidan 
aseTi mulCafskis qveS niadagi naklebad Tbeba. mzis sxivebi dRis 
periodSi acxelebs Sav afsks, magram afsksa da niadags Soris 
arsebuli haeris Sre xels uSlis niadagis gaTbobas. amasTan 
mulCafski amcirebs niadagidan tenis aorTqlebas Ria gruntTan 
SedarebiT, sadac aorTqlebaze gaxarjuli siTbo Sesabamisad metia. 
Ria gruntis temperatura teniani niadagis dros gacilebiT naklebia, 
vidre mulCis qveS. aseTi pirobebi iqmneba adre gazafxulze da 
wvimis Semdeg. mulCafski am periodSi mniSvnelovnad aumjobesebs 
niadagis temperaturul reJims.  

aRsaniSnavia, rom Savi afski mTlianad aferxebs sarevelebis 
ganviTarebas, romlebic iRupebian mis qveS sinaTlis ukmarisobis da 
dRisiT gaxurebul afskTan Sexebis gamo. sarevelebTan brZolaSi igi 
herbicidebsac ki sjobnis, radganac ar gamoirCeva amomrCevlobiT 
sxvadasxva saxis mcenareebis mimarT da ar abinZurebs garemos, rac 
ekologiurad sufTa an organuli miwaTmoqmedebis sasoflo-
sameurneo produqciis miRebis sawindaria. 

Savi afskebi umTavresad gamoiyeneba saadreo kulturebisaTvis, 
Tumca igi gamarTlebulia saadreo baRCeuli da bostneuli 
kulturebis mosayvanadac. 

 niadagis mulCirebis dros morwyvas awarmoeben lokalurad. am 
SemTxvevaSi milebs mulCafskis qveS aTavseben. es meTodi yvelaze 
efeqturia saadreo da Zalze sagviano mosavlis misaRebad, roca 
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aseTi produqcia Ria gruntidan ukve moleulia da aqvs maRali 
gasayidi fasebi. 

am SemTxvevaSi wveTuri morwyvis sistemis gaangariSeba 
warmoebs Cveulebrivi wesiT, xolo polieTilenis parametrebis 
SerCeva xorciledeba mindvris kulturebis, klimatis, niadagis 
struqturis da a.S. gaTvaliswinebiT. 

qveniadagiani morwyva warmoadgens wveTuri morwyvis 
nairsaxeobas, romelic xorcieldeba niadagis gansazRvrul siRrmeSi 
ganlagebuli milebiT. kapilarebis saSualebiT wyali Tanabrad 
atenianebs aRniSnuli siRrmis fenas. 

es wesi karg Sedegs iZleva iseT niadagSi, sadac kapilaruli 
Tviseba kargad aris gamovlinebuli da romelsac sakmaod 
wyalJonvadobac axasiaTebs, xolo qveniadagi minimalurad 
wyalJonvadia. 

arniSnuli wesi ar gamoiyeneba mCate meqanikuri Sedgenilobis 
niadagebSi, vinaidan aq naklebi kapilariobisa da didid 
wyalJonvadobis gamo wylis umetesi nawili Rrma fenebSi eSveba da 
horizontaluri da aRmavali mimarTulebiT naklebad nawildeba.  

 

    
 
suraTi 3.16. kapilaruli rwyvis sistemis mowyoba rigebSi 
                    damulCvis win 
 
qveniadagidan morwyvis dros satenianeblad gamoiyeneba 

keramikuli, azbestocementis, plastmasis, polieTilenis gluvi da 
perforirebuli milebi, qviSiT Sevsebuli wyalgamtari betonis (an 
sxva masalis) Rarebi da sxv. gamoiyeneba agreTve specialuri 
iaraRebiT niadagSi gaWrili xvrelebi (rogorc xvrelisebri 
drenaJi). niagadis gatenianeba warmoebs milebze arsebuli 
naxvretebidan an napralebidan, agreTve milebis pirapirebis 
adgilebSi datovebuli RreCoebidan gamoJonili wyliT. 
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satenianeblebi wyals Rebuloben Ria arxebidan an 
ganmanawilebeli milsadenebidan. saWiro dawnevisa da niadagis 
gatenianebis wesis mixedviT ganarCeven niadagqveSe morwyvis Semdeg 
sistemebs:  

• dawneviani (0,5-dan 2-5 m-mde), kapilarul-gravitaciuli 
gatenianebiT; 

• udawneo, kapilaruli gatenianebiT; 

• vakuumuri, anu adsorbirebuli, niadagis Semwovi Zalis 
angariSze gatenianebiT. 
udawneo kapilaruli gatenianebis dros  niadagSi wylis 

ganawileba xdeba satenianebel milsadenze an Rarebze gakeTebuli 
napralebidan, xvretebidan an pirapirebs Soris datovebuli 
RreCoebidan, agreTve uSualod niadagSi gayvanili xvreliseburi 
qselidan. 

dawnevian kapilarul-gravitaciul gatenianebis sistemebSi 
wylis ganawileba warmoebs igive saSualebiT, oRond am SemTxvevaSi 
aucilebelia satenianeblebis boloebSi Camketebis mowyoba, romelTa 
saSualebiT iqmneba saWiro dawneva 1.5 m-mde da metic 2-5 m. 

dawnevis Sedegad umjobesdeba mZime meqanikuri Sedgenilobis 
niadagebios gatenianebis pirobebi. dawnevis Seqmnis mizniT xSirad 
saWiro xdeba satumbi sadguris mowyoba. 

vakuumur (adsorbirebul) sistemebSi satenianeblebi 
warmoadgens hermetulad SeerTebul forovan milebs, romlis 
kedlebidanac xdeba niadagis mier wylis Sewova moTxovnilebis 
Sesabamisad. es ki gansakuTrebiT xelsayrel pirobebs qmnis 
avtomatizebuli rwyvisTvis. 

niadagqveSa morwyvis teqnikis elementebs (parametrebs_ 
miekuTvneba satenianeblebis Cawyobis siRrme _ 0.4-0.6 m.; dawneva 0.2-0.5-
dan 2-5m-mde; xvedriTi xarji 0.0026-0.003 l/wm 1 m sigrZeze; sigrZe _ 
50-300 m; satenianeblebs, anu gatenianebis kerebs (xvretebs Soris 
manZili _ 1-3.5 m; satenianeblebis Siga diametri 6-10-da 0.5 sm-mde. 

 
qveniadagidan rwyvis dadebiT mxares warmoadgens: 
 

1. niadagis tenianobis ormxrivi regulireba. Tu niadagSi wyali 
zedmeti raodenobiT dagrovdeba, wylis miwodeba wydeba da 
wylis maregulirebeli drenebi moqmedeben rogorc Cveulebrivi 
damSrobi drenebi; 

2. sarwyavi wylis ekonomiuri moxmareba, vinaidan ar aqvs adgili 
danakargebs; 

3. niadagis struqturis maqsimaluri SenarCuneba, vinaidan aq 
aqtiur fenaSi srulebiT ar xdeba gravitaciuli wylis 
moZraoba, rac Cveulebriv xels uwyobs struqturis daSlas. 
amasTan dakavSirebiT, qveniadagidan rwyvisas, niadagis 
zedapirze ar warmoiSveba qerqi. 

4. zedapiris gasworebis (moSandakeba) naklebi aucilebloba, 
vinaidan aq ar gvaqvs zedapiruli Camonadenis saxiT wylis 
moZraoba; 

5. wvril sarwyav qselze farTobis naklebi raodenobiT dakargva, 
vinaidan aq wvrili sarwyavi maregulirebeli qseli 
minimumamdea dayvanili; 
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6. xarjebis simcire muSa xelsa da mrwyvelebze; 
7. meqanizaciis procesis gaadvileba. 

 
am wesis uaryofiT mxareebs warmoadgens: 
 

1. zedapiruli fenis SedarebiTi simSrale, rac arTulebs 
mdgomareobas axlad daTesili an darguli farTobis 
gatenianebis dros. qveniadagidan miwodebuli wyali xSirad 
sakmarisi ar aris mcenaris aRmocenebisaTvis. 

2. am wesis gamoyenebis SeuZlebloba mlaSe niadagebSi. 
aRsaniSnavia, rom qveniadagidan rwyva did gavlenas axdens 

mosavlis raodenobaze. amasTan aseTi wesiT morwyul farTobze 
sasuqis Setanac met efets iZleva, ramdenadac aq adgili ara aqvs 
zeda fenidan sasuqis Rrma fenebSi Carecxvas.   
     mindvris da teqnikur kulturaTa morwyvis sakiTxis mowesrigeba 
aucileblad moiTxovs kulturaTa morwyvis reJimis daraionebas. 
gansakuTrebiT es saWiroa saqarTvelos aRmosavleT nawilSi, sadac 
am mxriv did siWreles aqvs adgili, vinaidan niadagur-klimatur 
pirobebTan erTad metad gansxvevebuli kulturebis ganfenilobac 
arsebobs. 

morwyvis saWoroebis mixedviT saqarTvelos mikrodaraionebas 
safuZvlad udevs haeris wylis daficitis simZafris koeficienti, 
ris Sedegad aRmosavleT saqarTvelo dayofilia 11 mikroraionad 
Semdegi maCveneblebiT: 1. welTa manZilze morwyvis saWiroebis 
ganmeoreba _ a) rwyva iSviaTad (ganmeoreba 20%-mde), b) periodulad 
(ganmeoreba 20-75%-mde, sinamdvileSi ar aRemateba 50%-s) da g) 
sistematiurad (ganmeoreba 75-100%-mde); 2. morwyvis xasiaTi da 
raodenoba. regionebis saxiT ki aseTi suraTi gvaqvs saxeze: 

1. java, TianeTi, joyoli, walka da dmanisi _ gazafxulze iSviaT 
wlebSi fakultaturi, zafxulSi periodulad zomieri (erTi) 
morwyva. 

2. axalqalaqi _ gazafxulze periodulad fakultaturi, 
zafxulSi sistematurad zomieri (erTi) morwyva. 

3. duSeTi da axalgori _ gazafxulze periodulad fakultaturi, 
zafxulSi sistematurad (erTi an ori) morwyva. 

4. lagodexi, yvareli, nafareuli, axmeta, Telavi, gurjaani – 
gazafxulze periodulad zomieri (erTi), zafxulSi 
sistematurad gaxSirebuli (ori an sami) morwyva. 

5. mejvrisxevi, cxinvali, xaSuri, adfigeni, aspinZa, axlcixe - 
gazafxulze periodulad zomieri (erTi), zafxulSi 
sistematurad gaxSirebuli (ori an sami morwyva). 

6. sagarejo _ gazafxulze periodulad zomieri (erTi), 
zafxulSi sistematurad gaxSirebuli (ori, iSviaT wlebSi 
oTxamde) morwyva. 

7. muxrani, gori, skra da samgoris qveda magistraluri arxis 
zeviT mdebare farTobebi _ gazafxulze sistemaurad 
gaxSirebuli (erTi an ori), zafxulSi sistematurad xSiri 
(sami an oTxi) morwyva. 

8. Siraqi – gazafxulze periodulad gaxSirebuli (erTi, iSviaT 
wlebSi ori), zafxulSi sistemurad  xSiri (sami, iSviaT 
wlebSi oTxi) morwyva. 
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9. wnoridan aRmosavleT sazRvramde _ gazafxulze periodulad 
gaxSirebuli (erTi an ori), zafxulSi sistematurad xSiri 
(sami, iSviaT wlebSi xuTamde) morwyva. 

10. Tbilisi, marneuli, bolnisi, samgoris qveda nawili da 
aRmosavleTisaken zoli ior-muganlos mimarTulebiT eldaris 
CaTvliT _ gazafxulze sistematurad gaxSirebuli (erTi an 
ori) zafxulSi sistematurad intensiuri (oTxi, iSviaT wlebSi 
xuTi) morwyva. 

11. rusTavisa da gardabnis veli da aRmosavleTisaken ioris qveda 
nawilis napirebi _ gazafxulze sistematurad xSiri (ori an 
sami), zafxulSi sistematurad intensiuri (oTxi-xuTi) morwyva. 

 
 

 
 

    3.7. marcvlovani da teqnikuri kulturebis warmoebisas 
               zedmeti wylis mocilebis meTodebi 

 
daSrobiTi melioraciis mizans warmoadgens daWaobebuli da 

Warbteniani niadagebis saTanado ganoyiereba, rac aucilebelia 
mindvris da teqnikuri kulturebis maRali mosavlis misaRebad. 

daSrobiTi melioracia iTvaliswinebs: damSrobi sistemebis 
mSeneblobas, dasaSrobi miwebis aTvisebas da gakulturebas 
(kulturteqnika, wvrilkonturianobis likvidacia, winamorbedi 
kulturebis  da kultura-melioratorebis Tesva da sxv.). 

niadagis daWaobebas iwvevs rogorc zedapiruli wylis didi 
raodenoba, agreTve qveniadagis wyali. 

zedapiruli wyliT daWaobebas xels uwyobs farTobis 
umniSvnelo qanobi, zedapiruli wylis neli dena, mosuli 
atmosferuli naleqebis did raodenoba da intensivoba, mZime 
meqanikuri Sedgenilobis niadagebi, romlebic ase damaxasiaTebeli 
dasavleT saqarTvelosaTvis. 

qveniadagis wyali iwvevs daWaobebas, Tu is zedapirTan axlos 
mdebareobs. aris SemTxvevebi, rodesac daWaobeba gamowveulia 
zemoaRniSnuli orive faqtoris erTdrouli moqmedebiT. 

daSrobiTi melioraciis saTanado saxis zustad SerCevis 
mizniT saWiroa daWaobebis gamomwvevi mizezebis Seswavla, rogoricaa 
_ atmosferuli naleqebis raodenoba, maTi ganawileba wlis 
ganmavlobaSi, intensivoba, qveniadagis wylis reJimi, misi debeti, 
moZraobis mimarTuleba da siCqare, hidrografiuli qselis 
mdgomareoba, misi reJimi da sxv. gansakuTrebuli mniSvneloba aqvs 
niadagisa da misi Tvisebebis Seswavlas. 
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 suraTi 3.17. zedmeti wylis sadrenaJe miliT gamoyvana 
 
daSrobiTi melioraciis calke saxeebisa da misi elementebis 

SerCevisaTvis, niadagebi iyofa or mTavar jgufad: 
1. organuli nivTierebebiT mdidari Warbteniani niadagebi 

(Waobebi); 
2. mineraluri nivTierebiT mdidari Warbteniani niadagebi. 

organuli nivTierebebiT mdidari niadagebi adgilobrivi 
pirobebis mixedviT Tavis mxriv sam saxeobad iyofa: 

1. dablobis Waobebi  (evtrofiuli) _ SedarebiT mdidari 
mineraluri nivTierebebiT. maTi warmoSobis pirobebia _ 
dablob adgilebSi (mdinaris, tbis napirebi) zedapiruli wylis 
datboreba, mcenareulobis kveba minareluri nivTierebebiT 
mdidari wyliT; 

2. maRlobis Waobebi (oligotrofiuli) _ metad mdidari 
organuli nivTierebebiT. maTi warmoSobis pirobebis dagroveba 
da amasTan dakavSirebiT, mineraluri nivTierebiT ukiduresi 
siRaribe, xavsi Sphagnum–is gavrceleba. 

3. garadamavali Waobebi (mezotrofuli), romelTa warmoSoba 
mimdinareobis qveniadagis wyliT kvebis pirobebSi, sadac 
mineraluri nivTiereba, maRlobis WaobebTan SedarebiT, sakmao 
raodenobiTaa. 
 samelioracio RonisZiebebis gatarebisas niadag-gruntebis 

ZiriTadi maCveneblebia: filtraciis koeficienti, wylagacema, sruli 
da zRvruli tentevadoba, forianoba, simkvrive da moculobiTi masa, 
kapilaruli awvis simaRle, niadagebis meqanikuri da agregatuli 
Sedgeniloba, agreTve maTi qveda qanebis simZlavre da filtraciuli 
Tvisebebi. 

daSrobis reJimi aris melioraciuli RonisZiebebiT niadagis 
optimaluri wyal-aeruli reJimis uzrunvelyofa, romlis ZiriTadi 
maCveneblebia niadagis aeracia da tenianoba, datborvis dasaSvebi 
xangrZlivoba, daSrobis norma, gruntis wylis donis kritikuli 
siRrme. 

niadagis aeracia isazRvreba niadagis forianobis da masSi 
arsebuli tenis sxvaobiT. 
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damSrobma qselma vegetaciis periodSi unda uzrunvelyos 
niadagis zedapiris da saxnavi fenis atmosferuli naleqebiT 
warmoqmnili zedmeti wylebisagan ganTavisufleba vadebis mixedviT. 
 

wylis gayvanis vadebi 
 

wylis gayvanis vadebi wvimis Sewyvetis Semdeg, 
dRe-Rame 

kulturis dasaxeleba 

niadagis zedapiridan 
niadagis saxnavi 
fenidan 0.2-0.25 m 

siRrmeze 
marcvlovani, 
kartofili 

0.5 1.0-1.5 

teqnikuri, sasilose 
kulturebi, Zirxvenebi 

0.8 1.0-2.0 

 
dasaSrobi miwebis optimaluri tenianoba meryeobs 55-85 %-is 

farglebSi misi sruli (100%-iani) tentevadobidan. tenianobis didi 
mniSvnelobebi (75-85 %) Seesabameba tenis moyvarul mcenareebs 
(mravalwlovan balaxebs), mcire (55-70 %) _ teqnikur kulturebs, 
Sualedi (65-75 %) – marcvlovan kulturebs. niadagebSi haeris 15-20 % 
naklebi SemTxvevaSi aircvla Seferxebulia, adgili aqvs niadagSi 
Jangbadis ukmarisobas, anaerobul procesebs da niadagis galebebas. 

datenianebis optimaluri pirobebi savegetacio periodis 
ganmavlobaSi icvleba mcenareTa ganviTarebis fazebis mixedviT. maTi 
momwifebis periodSi niadagis tenianoba, rogorc wesi gacilebiT 
naklebia, vidre aRmocenebisa da yvavilobis periodSi. 

mindvris kulturebisaTvis daSrobis norma niadag-gruntis  
wylebis donis iseTi reJimia (maTi daSoreba miwis zedapiridan 
garkveul siRrmeze), romelic unda davicvaT dasaSrob farTobze 
kulturis ganviTarebis sxvadasxva fazaSi. 

 
daSrobis normebi 

 

kulturebis dasaxeleba 
daSrobis norma vegetaciis 

periodSi, sm 

saSemodgomo marcvlovani 70-90 
sagazafxulo marcvlovani 70-90 
kartofili, Saqris da sakvebi 
Warxali 

90-100 

Zirxvenebi, mzesumzira 80-100 
simindi, balaxi TivisaTvis 70-75 

 
 kolxeTis dablobis pirobebSi daxuruli drenaJis 

hidrologiuri moqmedebis SeswavliT dadgenilia, rom mindvris 
kulturebis ganviTarebis optimaluri pirobebis SenarCuneba 
SesaZlebelia gruntis wylis maRali donis pirobebSi, Tu drenebis 
Sua nawilSi gruntis wylis gayvanis (ganaxlebis) intensivoba aris P 
≥ 0.003 m/dRe-RameSi.  

kolxeTi miekuTvnea xangrZlivwvimian zonas, kritikuli 
periodisTvis daSrobis normad unda miviRoT 0.5 metri, e.i. is fena, 
sadac ganlagebulia fesvTa sistemis umetesi nawili. 
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wylis TiToeul tips Seesabameba Tavisi daSrobis meTodi:  

• atmosferuli wyliT kvebis SemTxvevaSi _ zedapiruli 
Camonadenis daCqareba; 

• gruntis wyliT kvebis SemTxvevaSi _ gruntis wylis donis 
daweva (zeda Camonadenis daCqareba); 

• wneviani gruntis wylebiT kvebis dros _ miwisqveSa da gruntis   
wylebis piezometruli donis daweva; 

• deluviuri wylebiT kvebis SemTxvevaSi _ dasaSrobis masivze 
ferdobebidan Camonadeni wylebis gadaWera; 

• aluviuri wylebiT kvebis dros _ mdinareebSi, tbebsa da 
wyalsacavebSi wyalmetobisa da wyaldidobis dros wylis 
reJimis regulireba. 
Tanamedrove damSrobi sistemebis daniSnulebaa ara marto 

Warbi wylebis gayvana dasaSrobi farTobidan, aramed saWiroebis 
SemTxvevaSi mcenarisaTvis vegetaciis periodSi wylis miwodeba, e.i. 
tenis ormxrivi regulireba. 

daSrobis ZiriTadi wesebi warmodgenilia: 

• atmosferuli wylebiT kvebis SemTxvevaSi _ Ria Semkrebebis, 
xelovnuri Rarfatebis, daxuruli Semkrebebis 
agromelioraciuli RonisZiebebis saxiT; 

• gruntisa da wneviani gruntis wylebiT kvebis SemTxvevaSi _ Ria 
damSrobebis, drenebis, ganmtvirTavi WaburRilebis, 
vertikaluri drenaJis, filtraciis sawinaaRmdego safaris 
saxiT; 
 

   
 
      suraTi 3.18. sadrenaJe koleqtori wylis Sesakrebad  
 

• deluviuri wylebiT kvebis dros _ samTo arxebiT, ferdobebze 
eroziis sawinaaRmdego RonisZiebebiT; 

• aluviuri wylebiT kvebis dros _ mdinaris kalapotis da 
Camonadenis regulirebiT.  
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maregulirebeli qselis daniSnulebaa uSualod dasaSrobi 
farTobidan zedapiruli an gruntis wylebis gayvana. 

zedapiruli wylebiT daWaobebis dros maregulirebeli qselis 
daniSnulebas warmoadgens am zedapiruli wylis rac SeiZleba 
swrafad miReba, raTa acilebuli iyos farTobze misi xangrZlivi 
raodenobiT dagroveba. aqedan cxadia, rom zedapirul wylebTan 
brZolis dros maregulirebeli qselis sixSire damokidebulia 
farTobze wylis dagrovebis siCqareze, naleqebis intensivobaze, 
niadagis Sedgenilobaze da sxv. 

meore SemTxvevaSi, rodesac adgili aqvs gruntis wylebiT 
daWaobebas, maregulirebeli qselis gayvanis dros gaTvaliswinebuli 
unda iyos niadagSi gruntis wylis debeti da TviT niadagis 
Sedgeniloba da misi Tvisebebi, ramdenad advilad atarebs wyals esa 
Tu is niadagi. 

didi sixSiriT gatarebuli qseli saTanado farTobs ikavebs, 
amcirebs fermerul meurneobaSi sasargeblo farTobs, saWiroebs 
xidebis did raodenobas, arTulebs transportiT momsaxurebis 
sakiTxebs da aferxebs sasoflo-sameurneo procesTa agroteqnikis 
meqanizacias. 

daSrobis intensivoba ganisazRvreba damSrob arxTa Soris 
manZilisa da arxTa siRrmis SefardebiT, vinaidan arxTa siRrmis 
meryeoba metad mcirea, amitom daSrobis intensivobas faqtiurad 
mxolod manZili gansazRvravs. 

arxTa Soris manZili damokidebulia daSrobis normaze, e.i. 
gruntis wylis iseT siRrmeze, romelsac esa Tu is mindvris 
kultura aitans. es manZili damokidebulia agreTve dasaSrobi 
niadagis Tvisebebze, mis wyaltevadobasa da wyalJonvadobaze. 

arxTa Soris manZili yovel calkeul SemTxvevaSi ukeTesia 
praqtikulad iyos dadgenili, vinaidan igi metad did farglebSi 
meryeobs. Catarebul samuSaoTa mixedviT, es manZili 20-dan 80 
metramde meryeobs, xolo zogierT SemTxvevaSi 100-200 metrs da 
metsac aRwevs. 

xSir SemTvevaSi damSrob arxTa siRrme yvela SemTxvevisTvis 
miRebulia daaxlovebiT erTi metri da am siRrmes ukavSireben arxTa 
Soris manZils. 

zedapiruli wylebis regulirebis dros viyenebT Ria 
maregulirebel qsels. rac ufro xSiri iqneba maregulirebeli 
qseli, e.i. rac ufro naklebi iqneba arxTa Soris manZili, miT ufro 
intensiur daSrobas miviRebT da piriqiT, arxTa Soris didi 
manZilis datoveba metad Seuwyobs xels niadagSi wylis CaJonvas da 
Sesabamisad, niadagis Warbad datenianebas. 

maregulirebeli qseli ise unda iyos gayvanili, rom 
maqsimalurad miiRos zedapiruli wyali. aseTi mimarTuleba ki 
farTobis horizontalebis gaswvriv iqneba. magram arxSi dagrovil 
wyals gamtari qselisaken gasavali unda mieces, raTa qselSi ar 
dagrovdes wyali. amitom gamtar qsels eZleva qanobi ara nakleb 
0.0003-ze, xolo TaviT maregulirebel qsels iribi mimarTuleba, e.i. 
igi odnav daSordeba horizontalebis mimarTulebas. 

maregulirebel qsels ise swrafad unda SeeZlos wylis gayvana 
farTobidan, rom farTobze wylis datboreba gansazRvrul droze 
metad ar gagrZeldes. es dro damokidebulia TviT mcenareze, 
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ramdenadac esa Tu is mcenare SedarebiT umtkivneulod itans 
farTobze wylis datborebas. am dros xangrZlivoba, daaxlovebiT 5 
saaTidan (ufro nazi kulturebisaTvis) 36 saaTamde (SedarebioT 
amtani kulturebisaTvis) meryeobs. 

farTobze wylis moZraoba damokidebulia qanobze da zedapiris 
xorklianobis koeficientze. cxadia, qanobis sidide xels Seuwyobs 
farTobidan wylis advilad gayvanas, xolo xorklianobis zrda 
piriqiT, gaagrZelebs wylis gayvanas. amgvarad, arxTa Soris manZili 
damokidebulia rogorc qanobsa da xorklianobaze, ise im drois 
xangrZlivobaze, romelsac farTobze gaSenebuli kultura aitans. 

zedapiruli daCqarebisa da farTobidan swrafad gayvanis 
mizinT, miRebulia agreTve maregulirebl arxTa Soris kvlebis 
qselis mowyoba 5-10 metris daSorebiT erTimeorisagan. 

aseT SemTxvevaSi ukeTesia kulturaTa mwkrivebs Soris 
kultivaciis Catarebas daukavSirdes nawilobriv maregulirebeli 
qselis movaleobis Semsrulebeli, kvlebis damzadeba kultivatoris 
ukana TaTebiT; aseTi wesiT gavlebuli kvlebis muSaobis 
gasaumjobeseblad ukeTesi iqneba yovel 50-100 metris daSorebiT 
kvalTa qseli gardigardmo gadaikveTos aseTive kvlebiT. 
gardigardmo gatarebuli kvali wyals miiRebs or maregulirebel 
arxs Soris moTavsebuli kvlebidan da mas maregulirebel arxs 
gadascems. 

am damxmare kvlebis siRrme 15-20 sm-s ar aRemateba da amitom, 
meqanizacias ar Seaferxebs. saWiro iqneba mxolod yoveli 
kultivaciis Catarebis Semdeg gardigardmo kvlebis aRdgena 
Cveulebrivi miwis misayreli guTniT. xSirad Ria damSrobi qseli or 
daniSnulebas asrulebs, is erTdroulad Rebulobs rogorc 
zedapirul, ise gruntis wylebsac. aseT SemTxvevaSi, maregulirebeli 
qselis siRrme gruntis wylis daSrobas unda daukavSirdes, e.i. misi 
siRrme ukve farTobze gaSenebuli kulturis moTxovniT 
ganisazRvreba. maregulirebel arxTa sigrZe Cveulebriv, mTeli 
Targis sigrZes udris, Tu amis saSualebs reliefi iZleva. 
winaaRmdeg SemTxvevaSi maregulirebel arxTa sigrZe SeiZleba 
naklebic iyos. rac Seexeba maregulirebel arxTa gveredebis qanobs, 
am ukanasknelis SerCeva iseTive wesiT xdeba, rogorc morwyviT 
melioraciaSi. aqac gverdebis qanobi gruntis meqanikur 
Sedgenilobazea damokidebuli.  

gansxvaveba mxolod imaSi mdgomareobs, rom maregulirebel 
arxs, rodesac es ukanakneli zedapirul wylebs iRebs, zeda gverdi, 
romelic uSualod wyals iRebs, ufro naklebi qanobiT unda 
gaukeTdes, raTa wylis xSirma moqmedebam naklebad daazianos igi. 
maregulirebeli arxis gaWris dros amoRebuli miwa arxis qveda 
mxareze iyreba. 

gruntis wyliT daWaobebuli farTobis dasaSrobad gamoiyeneba 
agreTve daxuruli qseli. es igive Ria qselia, xolo arxis ZirSi 
moTavsebulia wyalgamtari masala, romelsac Semdeg isev niadagi 
aqvs gadafarebuli. 

Tu SevadarebT daxurul drenaJs Rias, davinaxavT, rom mas Ria 
qselTan SedarebiT Semdegi dadebiTi mxareebi axasiaTebs: 

 
1. saukeTeso pirobebs qmnis meqanizaciisaTvis; 
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2. ar amcirebs sasargeblo farTobs, rogorc amas adgili aqvs 
Ria qselis pirobebSi, vinaidan qseli niadagiT aris 
amovsebuli; 

3. saWiro ar aris xidebis damzadeba, rac Ria qselis erT-erT 
ZiriTad uaryofiT mxares Seadgens; 

4. transportis gamoyenebis koeficienti maqsimaluria; 
5. moqmedebs mTeli wlis ganmavlobaSi, xolo Ria qselSi 

zamTrobiT arxis gverdebi iyineba da amitom qselis moqmedeba 
SeCerebulia; 

6. ar saWiroebs yovelwliur wmendas, rogorc amas adgili aqvs 
Ria qselSi. 
daxurul qsels Tavisi naklovanebebic aqvs. ase, magaliTad, Ria 

qselSi yovelgvar dazianebs advilad SevamCnevT, saTanado 
RonisZiebas droulad miviRebT, maSin rodesac daxurul qselSi 
metad Znelia dazianebis SemCneva da miT umetes, dazianebuli 
adgilis aRmoCena, vidre iq wyali ar dagrovdeba sakmao raodenobiT 
da axali Waobi ar warmoiSveba. 

daxuruli qseli mxolod gruntis wylis regulirebas 
awarmoebs, xolo Ria qseli xSirad or daniSnulebas asrulebs: 
aregulirebs rogorc gruntis, ise zedapirul wyals, rom daxurul 
qselSi wylis dena Tavisufali da swrafi iyos da drenis ZirSi 
wylis dagubeba ar moxdes. daxurul qselSi TiToeul arxs ufro 
meti qanobi unda hqondes, vidre RiaSi. magram qanobis gadideba 
daWaobebul farTobze arc ise advilia, radganac Waobs umetes 
SemTxvevaSi bunebrivi qanobi Zlier mZime aqvs. amitom daxuruli 
qselis qanobis gadideba aucileblad gamoiwvevs TviT qselis 
TandaTanobiT gaRrmavebas da amasTan dakavSirebiT, miwis 
samuSaoebis gadidebas. 

imis mixedviT, Tu ra saxis masala aris gamoyenebuli 
daxuruli qselis ZirSi, gamovyofT daxuruli qselis ramdenime 
saxes. 

masalad, Cveulebriv gamoyenebulia: qva, ficari, fiCxi, sari, 
Tixis an betonis mili. amasTan dakavSirebiT SeiZleba gvqondes: 
      qvis drenaJi. rodesac arxis ZirSi vyriT RorRs an fila qvas 
daaxlovebiT 30 sm-s fenad, zed vayriT wvril RorRs, Semdeg 
beltebs da bolos fxvier miwas. SeiZleba fila qva ise CavalagoT, 
rom marTkuTxa an samkuTxa mili miviRoT, sadac arxis mier 
miRebuli wyali Tavisuflad idens. 

qvis drenaJis dadebiTi mxareebi imaSi mdgomareobs, rom masze 
yinva ar moqmedebs da amitom SeiZleba gamoviyenoT yovelgvari 
siRrmis arxSi, amasTan erTad mas didi gamZleobac aqvs. 

misi naklovaneba imaSi gamoixateba, rom misi mizidva 
daniSnulebis adgilas Zviri jdeba da organuli nivTierebebiT 
Zlier mdidar niadagebSi gamouyenebelia, vinaidan simZimis gamo 
arxis Ziris deformacias iwvevs da wylis denas aferxebs. 
     xis drenaJi gansakuTrebiT kargia torfian niadagebze, sadac 
xemasala humusis simJaveTa gavleniT didxans Zlebs da Tavisi 
simCatis gamo deformacias ar iwvevs. 

masalad SeiZleba gamoyenebuli iyos fiCxkona, latani an 
ficari. erT an ramdenime fiCxkonas vaTavsebT uSualod arxis ZirSi 
an jvaredinad gamagrebul paloebze. fiCxkonebis boloebi kargad 
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unda iyos Seweuli erTimeoreSi, rom konebs Soris ar darCes 
carieli adgilebi da miwiT ar amoivsos is, rac Seaferxebs wylis 
denas.  

fiCxkona aqac jer beltiT da Semdeg ukve fxvieri miwiT unda 
daixuros. 

latanis drenaJi amave wesiT mzaddeba, mxolod aq fiCxkonebis 
magivrad ramdenime latans valagebT arxSi, umetes SemTxvevaSi 
jvaredina paloebze an horizontalurad damagrebul ficris 
naWrebze.  

rac Seexeba ficris gamoyenebas, am ukanasknelidan mzaddeba 
samkuTxa milebi arxis ZirSi mosaTavseblad. 

arxSi Calagebulma ficris milebma wyali swrafad rom miiRos, 
milis gverdebSi 0.5 metris daSorebiT erTimeorisagan keTdeba 
xvretebi.  

xis drenaJis uaryofiT mxares SedarebiT naklebi gamZleoba 
Seadgens. gamZleoba mcirdeba, Tu drenebSi wyali arasistematiurad 
moZraobs da drena drogamoSvebiT Sreba. 
      Tunis milebis drenaJi. daxuruli drenaJis yvelaze 
gavrecelebul saxes warmoadgens Tunis milebis drenaJi. Tunis 
drenaJs axasiaTebs sakmaod didi gamZleoba (40-50 weli) da wylis 
Tavisufali moZraoba. 

Tunis drenaJs Cveulebrivad zians ayenebs mcenareulobis 
fesvTa sistema da amis garda zogjer milebi miwiT ivseba, amitom 
didi mniSvneloba aqvs milebis Calagebas. milebis SeerTebis 
adgilebSi kargia xreSis Cayra da Semdeg milebis miwiT amovseba. 
milis diametric 5-dan 25 sm-mde meryeobs, xolo sigrZe 30-40 sm-dan 
(wvrili milebisaTvis) 50-60 sm-mde (msxvili milebisaTvis). milebis 
Calagebis dros maT Soris rCeba 0.5-1.0 mm manZili, saidanac gruntis 
wyali unda Sevides milebSi. 
     bambukis drenaJi. saqarTveloSi kolxidis dablobis 
daSrobasTan dakavSirebiT, gamocdilia sadrenaJo masalad bambukis 
gamoyeneba, rac sakmaod karg Sedegs iZleva.  

bambukis milma rom wyali miiRos, amisTvis saWiroa TiToeuli 
milis sigZeze gakveTa, xolo milebi rom miwiT ar amoivsos, milebis 
SeerTebis adgili daculi unda iyos. 
     xvrelisebri drenaJi. daxuruli drenaJis erT-erT saxes e.w. 
xvrelisebri drenaJi warmoadgens. xvrelisebri drenaJi spacialuri 
guTnis saSualbiT mzaddeba. guTnis rvilze mimagrebuli dana 
bolovdeba foladis cilindriT, romlis diametri 4-15 sm-s tolia, 
wina Tavi ki wawvetebuli aqvs. guTani moZraobis dros gansazRvrul 
siRmeze daSvebuli foladis cilindriT akeTebs xvrels, xolo 
cilindrze mibmuli milyeli afarToebs da asworebs mas. 

xvrelisebri drenaJis gamZleoba mZime meqanikuri Sedgenilobis 
niadagSi 40 wels aRwevs. praqtikulad xvrelisebri drenaJis 
gamZleoba 3-20 wliT ganisazRvreba. 

xvrelisebri drenaJis damzadeba SedarebiT advilia; niadagis 
Tvisebebisa da siRrmis mixedviT dReSi SeiZleba damzadebuli iyos 
1-5 km sigrZis aseTi drenaJi. 

siRrmis SerCevas aq metad didi mniSvneloba aqvs, vinaidan 
gamwevi Zalis zrda udris siRrmis zrdis kvadrats. rac Seexeba 
drenebs Soris manZils, es ukanaskneli aq bevrad naklebia, vidre 
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Cveulebrivi sadrenaJo qselis pirobebSi; ase, magaliTad, miRebulia 
mindvrebze 6-8 metri, mravalwlovani balaxebiT mowyobil 
kulturul saTibebze ki 4-6 metri.  

xvrelisebri drenaJis muSaobis gaxangrZlivebis mizniT 
miRebulia xvrelis gamagreba foladis miliT an fiCxkoniT, romlis 
xvrelSi Setana imave guTniT warmoebs. 

vertikaluri drenaJi. daSrobis erT-erT saxes vertikaluri 
drenaJi warmoadgens. am SemTxvevaSi niadagis zeda fenaSi 
gadaadgilebuli horizontaluri qselis magier vertikaluri WebiT 
warmoebs daSroba. 

daSrobis am wess gansakuTrebuli mniSvneloba aqvs iseT 
adgilebSi, romelTa reliefi zedmeti wylis gayvanis saSualebas ar 
iZleva Cveulebrivi qseliT, e.i. aRniSnuli wesi aucilebelia 
Cadablebul, yovelmxriv SemaRlebuli napirebiT Semofarglul 
farTobze. 

es wesi SemdegSi mdgomarobs: dasaSrob farTobze, 
erTimeorisagan gansazRvruli manZilis daSorebiT, gaWrilia mTeli 
rigi Webi, romlebic gruntis wyals mTeli farTobidan isrutaven. 
WebSi dagrovili wyali SeiZleba amoitumbos, Tu reliefi iZleva 
imis saSualebas, rom horizontaluri qselidan gadaeces 
wyalmimRebs. vinaidan Webi erTimeorisagan sakmaod arian 
daSorebuli, horizontaluri qseliT amotumbuli wylis gayvana 
SedarebiT advilia. 

meore saSualebaa Webis gaRrmaveba wylovan fenamde, romelic 
miiRebs Webis mier Sesrutul wyals. es meore saSualeba ar 
saWiroebs wylis amotumbvas wyalsatumbaviT da amitom ufro iafi 
RonisZiebaa, mxolod aq aucilebelia wylovani fenebis arseboba.  

pirveli saSualebis dadebiTi mxare imaSi mdgomareobs, rom 
Webidan amotumbuli wyali gvalvian periodSi SeiZleba gamoyenebuli 
iyos imave farTobis mosarwyavad an sxva iseTi farTobisaTvis, 
romelic rwyvas saWiroebs, xolo sarwyavi wyali misgan Sors 
mdebareobs. rac Seexeba Webs Soris manZils, igi damokidebulia 
niadagis Tvisebebsa da Wis siRrmeze. 

vertikaluri drenaJis dros Webs Soris manZili Cveulebriv 0.5 
km-ze metia.  

kolmataJi. daSrobis erT-erT saxes e.w. kolmataJi warmoadgens. 
daSrobis wesi SemdegSi mdgomareobs: daWaobebul farTobze 
miuSveben mdinaris wyals, rodesac es ukanaskneli didi raodenobis 
naleqebs Seicvs, daatboreben da naleqebidan ganTavisuflebul 
wyals TandaTanobiT gadauSveben. 

kolmataJis mTavari mizania Waobze naleqebis dagrovebis 
saSualebiT Seqmnili iyos fena, romelic ukve meore wylidan 
gamoiyeneba ama Tu im mindvris kulturis dasaTesad. 

daSrobis aseTi wesi gamoyenebulia dasavleT saqarTveloSi, 
kolxeTis dablobis dasaSrobad gasuli saukunis 30-iani wlebidan. 
amJamad aseTi wesiT daSroba sakmaod did farTobze warmoebs, 
romlis nawili ukve aTvisebulia. 

kolmataJis saSualebiT Seqmnili axali fenis sisqe 
daaxlovebiT 0.8-1.0 metris tolia.   
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Waobis rwyva warmoebs rogorc kolmataJis da ganoyierebis, ise 
gatenianebis, gaTbobisa da baqteriologiuri procesebis 
gaaqtiurebis mizniT. 

daSrobis dros, rodesac es procesi jer kidev ar aris 
damTavrebuli da mxolod zeda fenaa damSrali, igi zogjer, 
gvalvian periodSi rwyvas saWirovebs. qveda fena, sadac kidev sakmao 
raodenobiT moipoveba teni, ukanasknels niadagis cudi Tvisebebis 
gamo, ver awvdis zeda fenas. aseT SemTxvevaSi rwyvis efeqti metad 
mniSvnelovania. 

Waobis rwyvas niadagis gasanoyierebladac awarmoeben. agreTve 
daWaobebuli farTobis rwyva iwvevs niadagis temperaturis 
Secvlasac. 

sarwyavi wyliT, naleqTan erTad SeiZleba baqteriebic iyos 
Setanili, rac SemdegSi xels Seuwyobs sakveb nivTierebaTa 
SesaTvisebel mineralur formabSi gadayvanas.  
    meqnikuri daSrobis sistemebs mimarTaven rodesac dasaSrob 
teritoriasTan momijnave wyalsatevebSi (zRvas, tba) done 
periodulad aRemateba miwis zedapiris niSnulebs, gamoiyeneba 
daSroba wylis meqanikuri aweviT. 

wylis done wyalmimRebSi (mdinare an sxva wylis obieqti) metia 
magistraluri arxis SesarTvaSi wylis doneze. 

dasaSrobi teritoriis zedapiris mcire qanobis gamo 
wyalmimRebi datborilia. amitom winaswar unda dadgindes datborvis 
an Setborvis zona. 

wylis meqanikuri daSrobis sistemas, rodesac ganlagebuli 
arian Semozvinul teritoriaze, uwodeben polderul sistemebs. 
wyalmimRebSi dabali horizontebis dros wylis ganrideba 
teritoriidan unda moxdes TviTdinebiT. 

meqanikuri daSrobis sistemebis Semadgenel elementebs 
warmoadgenen: damcveli zvinulebi, satumbi sadguri, Sluz-
regulatori, maregulirebeli rezervuari, eleqtromomaragebis da 
avtomatizaciis saSualebebi, damSrobi qseli da sxva samelioracio 
nagebobani da komunikaciebi.  

satumbi sadgurebis warmadobis Semcirebis da agregatebis 
muSaobis Tanabari reJimis uzrunvelyofis mizniT, mizanSewonilia 
maregulirebeli rezervuaris mowyoba. 

rezervuaris mkvdari moculobis siRrme aiReba aranaklebi 0.5 m. 
did kveTis da mcire qanobis mqone magistraluri arxebi gamoiyeneba 
rogorc rezervuari. wylis horizontis dawevis dasaSvebi siCqare 
magistralur arxSi satumb sadgurTa ar unda aRematebodes 15-20 
sm/sT-s (torfian da bmul gruntebSi gamaval arxebSi). 
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                         suraTi 3.19. wylis avtomaturi satumbi sadguri 
 

satumbi sadguris avtomaturma marTvam unda uzrunvelyos 
tumbos CarTva da gamorTva wylis horizontebis varirebis mTel 
diapazonSi (maqsimaluridan minimalur donemde). 

samelioracio praqtikaSi upiratesad gamoiyeneba frTiani 
tumboebi: centridanuli, propeleruli, RerZuli kapsuliani 
(montaJdeba Ria moedanze). 

meqanikuri daSrobis sistemebSi magistraluri arxebis sigrZe 
unda dainiSnos masSi wylis dacemis Ziris sigrZis Sesabamisad da ar 
unda aRematebodes 3-3.5 km-s. 
      damlaSebuli niadagebi Seicaven mcenaris normaluri 
zrdaganviTarebisaTvis advilad xsnad mavne (toqsikur) mineralur 
marilebs. aseTi niadagebi upiratesad gavrcelebulia aridul 
zonaSi. saqarTveloSi aseTi niadagebi gvxvdeba aRmosavleT nawilSi: 
alaznis, taribana-natbeuris vakeebze, gardabnis, krwanisis, lakbes 
da marneulis raionis miwebze. warmoSobis mixedviT damlaSebuli 
niadagebi SeiZleba iyos pirveladi an meoradi damlaSebis. 

pirveladi damlaSebis niadagebi warmoiqmnebian teritoriaze 
mimdinare bunebrivi melioraciuli procesebis gavleniT, ris 
Sedegad xdeba marilebis sistematikuri dagroveba niadagSi, gruntSi 
da gruntis wylebSi. 

meoradi damlaSeba umTavresad miwebis gasarwyavebis pirobebSi 
mimdinareobs, rodesac teritoriis susti bunebrivi drenirebis gamo 
agrili aqvs mineralizebuli gruntis wylebis horizontebis zemoT 
awevas. 

marilebis moZraoba da dagroveba gruntis wylebSi da 
niadagebSi didadaa damokidebuli sarwyavi miwebis reliefze, 
liTologiasa da adgilmdebareobis wyalgamtarobis unarze, agreTve 
wylis modinebisa da gasavlis balansze. 

Tu sarwyav farTobs siRrmeSi aqvs wyalgamtari Sre, aseT 
SemTxvevaSi yvela saxis niadagSi gafiltruli zedmeti wyali 
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drenirebuli iqneba am wyalgamtari Sris meSveobiT. ase rom, 
saSiSroeba gruntis wylebis awevisa da niadagis damlaSebisa ar 
arsebobs, piriqiT, am SemTxvevaSi rwyvis dros xdeba niadagSi 
arsebuli marilebis gaxsna da Carecxva, niadagis TandaTanobiT 
gasufTaveba da nayofierebis zrda. aseT miwebs miekuTvneba 
mdinariseuli terasebi, romlebSic qviSebisa qviSaqvebzea 
dayrdnobili. 

rodesac adgilmdebareobas ara aqvs bunebrivi drenirebis 
saSualeba, maSin wylis danakargebis Sedegead gruntis wylebis done 
TandaTanobiT iwevs maRla, gzadagza wyali mdidrdeba marilebiT da 
ase aRwevs kritikul siRmes. aqedan wyali kapilarebiT miwis 
zedapiramde amodis da misi balansi aorTqlebiT regulirdeba, 
kapilarebs Tan amoaqvT marilebi, romlebic wylis aorTqlebis 
Semdeg rCeba niadagSi da amlaSebs mas. aseT SemTxvevebSi damlaSebis 
Tavidan acilebis mizniT, saWiroa pirvel rigSi aRvkveToT zedmeti 
wylis miSveba farTobis rwyvis dros, e.i. ganuwyvetliv vizrunoT 
sistemis margi qmedebis koeficientis gadidebisaTvis. amisTvis 
saWiroa SevamciroT sarwyavi wylis uqmi danakargebi, romlebic 
iwveven gruntis wylebis donis awevas. meore mxriv, saWiroa 
vizrunoT zedmeti wylis droulad mocilebazec, xelovnuri 
drenaJis mowyobiT. saqme is aris, rom rogori zomebic ar unda iyos 
miRebuli, danakargebis Sesamcireblad mainc eqneba adgili zedmeti 
wylis arsebobas rwyvis garkveul periodebSi. amiTom saWiroa mzad 
viyoT imisTvis, rom am wyals ar mivceT saSualeba SeuerTdes 
gruntis wylebs, aswios maTi done da amiT niadagis damlaSebis 
saSiSroeba Seqmnas.   
      bici (mlaSobi) niadagebis melioracia iyofa sam jgufad: 
biologiuri, meqanikuri da hidromelioraciuli. 

biologiuri melioracia gulisxmobs marilgamZle 
mravalwlovani balaxebis Tesvas. igi xangrZliv periods moiTxovs 
da praqtikulad araefeqturia. 

meqanikuri _ niadagis zedapirze arsebuli marilebis 
Segrovebas da gatanas. es xerxi iZleva garkveul Sedegs mcire 
farTobebze, rodesac marilebis ZiriTadi masa grovdeba niadagis 
zedapirze da qveda ar aris damlaSebuli. es xerxi moiTxovs 
sistemtur ganmeorebas, rac zRudavs mis gamoyenebas did farTobze. 

hidromelioraciuli _ niadagSi arsebuli marilebis gaxsnas 
da gatanas (gamorecxvas). am xerxma farTo gamoyeneba pova irigaciul 
praqtikaSi, gansakuTrebiT bic da bicnar niadagebze, sadac 
damlaSeba niadagis profilSi maqsimaluradaa gamosaxuli. aseT 
niadagebs aRmosavleT saqarTveloSi daaxloebiT 100 aTasze meti 
farTobi uWiravs. 

mlaSe niadagebis gamorecxva ufro xSirad zamTarSi tardeba, 
vinaidan aorTqleba xels ar uSlis am process da gamorecxvac 
ufro intensiuria. sarwyavi wyalic ufro Tavisufalia zamTarSi da 
hidromodulis grafikis gadatvirTvasac ar iwvevs. 

bici niadagebis gamorecxva zogadad Semdegnairad warmoebs: 
jer faTobs aZleven imden wyals, rom miaRwion srul wyaltevadobis 
raodenobas (arsebuli wylis marags mxedvelobaSi iReben), Semdeg 
ramdenime dRes (5-10) acdian, rom Catardes marilebis gaxsna wyalSi. 
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amis Semdeg 2-3 rigad awvdian normiT gaTvaliswinebul wylis 
nawils. 

bici niadagebis gamorecxvis ganxorcielebas Tan axlavs 
mindvris winaswari momzadeba: kapitaluri moSandakeba humusovani 
horizontebis SenarCunebiT da Semdgomi aRdgeniT. Rrma gafxviereba 
(70-80 sm-mde) da saWiroebis SemTxvevaSi qimiuri melioracia. qimiur 
reagentad SesaZlebelia bunebrivi gajis gamoyenebac. 

Casarecxad momzadebuli farTobi iyofa 0.25, 0.5, 1.0 ha-s tol 
nakveTebad, romlebsac garSemo ukeTdeba 60-70 sm simaRlis bazoebi. 
gamorecxva xorcieldeba wylis datborviT. 

gamorecxvis dros farTobs iseTi raodenobis wyali eZleva, 
rom is bevrad aRemateba im fenis wyaltevadobas, romlis 
gamlaSebasac apireben. am SemTxvevaSi iqneba Zlieri daRmavali deni, 
romelic xsnis advilad xsnad marilebs da Caaqvs igi qveda fenebSi. 
niadagis aseTi wesiT gamomlaSebis dros cxadia, rom agregatebi 
iSleba da sakvebi nivTierebac irecxeba. mlaSe niadagebis gamorecxva 
aucileblad saWiroebs niadagSi Casuli (gadamuSavebuli) wylis 
farTobidan gayvanas da meoradi damlaSebis sawinaaRmdego 
RonisZiebebs. 

gamorecxvis norma ise unda iyos dadgenili, rom advilad 
xsnadi marilebi mTlianad ar gamoirecxos, vinaidan marilebis 
mTlianad gamorecxvas SeiZleba niadagis fizikuri Tvisebebis 
gauareseba mohyves. 

gamorecxvis norma damokidebulia marilebis raodenobasa da 
niadagis Tvisebebze. amis garda, igi damokidebulia im fenis sisqeze, 
romlis gamomaSebasac apireben.  

erTjeradi Carecxvis norma 3000-4000 m3/ha wyals Seadgens. 
Tu garecxvis dros Rrmad Casuli wyali farTobidan bunebrivi 

drenaJiT ar gadis, aucileblad mosalodnelia farTobis xelmeored 
damlaSeba. amitom, mlaSe niadagebis gamorecxvis paralelurad Rrma 
fenaSi Casuli wylis mosaSoreblad saWiroa xelovnuri drenaJis 
mowyoba. am drenaJis daniSnuleba iseTivea, rogorc gruntis wyliT 
daWaobebuli farTobis daSrobis dros. 

normativebis mixedviT Casarecxi fenis sisqe erTwlovani 
kulturebisaTvis miRebulia 1.0-1.5 m, mravalwlovani balaxebisaTvis 
_  1.5-2.0 m. aRmosavleT saqarTveloSi mZime Tixnari niadagebis 
qloridul-sulfaturi damlaSebis SemTxvevaSi rekomendebulia 
Carecxvis fenis saangariSo sisqe 1.0 m. 

 saSualod damlaSebuli niadagebi, sadac pirveli mariliani 
horizonti iwyeba 40-60 sm-dan, SeiZleba aviTvisoT kapitaluri 
Carecxvis gareSe sadrenaJo-sakoleqtoro qselisa da Rrma 
gafxvierebis fonze TabaSiris SetaniT, mravalwlovani balaxebisa 
da sideratebis TesviT, rwyvis reJimis dacviT, xelovnuri dawvimebiT 
550-600 m3/ha-ze, xolo TviTdinebiT rwyvisas 800-1000 m3/ha-ze. 
aRniSnuli RonisZiebebis gatarebiT iwyeba TandaTanobiTi 
ganmarilebis procesi. aq Camrecxi reJimi uzrunvelyofilia rwyvis 
reJimisa da mosuli naleqebis xarjze, romelic noember-martze 
modis.        

bicobi niadagebis melioraciis mizania STanTqmuli Na-is 
gandevna da Canacvleba niadag-STanTqmul kompleqsSi, bicobiani 
horizontis daSla-gafxviereba da tutianobis neitralizacia. 
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qimiuri melioracia gulisxmobs niadagSi qimiuri nivTierebebis 
Setanas (kiri, kalciumis qloridi, gogirdi da sxv.) 

moTabaSireba saWiroa im SemTxvevaSi, roca STanTqmul 
natriums STanTqmis moculobis 10%-ze meti ukavia. 

damlaSebuli niadagebis farTo masStabiT aTvisebis dros, 
alag-alag Cndeba sodis bicobebis laqebi, romlebic iwvevn soflis 
meurneobis brunvidan mniSvnelovani farTobebis amoRebas. TabaSiris 
gamoyeneba maT gasajansaReblad xangrZlivi procesia. am SemTxvevaSi 
efeqturi meliorantia kalciumis gvarjila. misi Setana doziT 7-15 
t/ha-ze iwvevs erT sezonSi maT srul gajansaRebas. mdelos _ velisa 
da velis bicobebi, romlebic ZvelisZveli terasul da mTiswina 
bicobebs (gardabani, marneuli da sxv.) uWiravT, warmoiqmnebian 
gruntis wylebis gareSe.  

ZiriTad melioraciul RonisZiebad am niadagebiasTvis iTvleba 
moTabaSireba, Rrma gafxviereba da erTjeradi Carecxva. aRniSnuli 
masivebis met nawilze bunebrivi drenirebis arseboba drenaJis 
mowyobis gareSe gamorecxvis SesaZleblobas iZleva. 

mindvrebis momzadeba Seicavs Semdeg operaciebs: nakveTebis 
mosworebas, Semodgomaze TabaSiris Setanas da Caxvnas, Rrma 
gafxvierebas da moednebis mowyobas. TabaSiri niadagSi Seitaneba im 
angariSiT, rom mTlianad Cainacvlos STanTqmuli natriumi 0.5 m-is 
fenaSi, risTvisac saWiroa ha-ze 15-25 tona tabaSiri. 

momzadebul farTobze tardeba tendamagrovebeli morwyva, ris 
Sedegadac warmoiSveba meoradi mavne, advilad xsnadi natriumis da 
magniumis sulfatebi da qloridebi. niadagis profilidan am 
marilebis gasatanad tardeba erTjeradi gamorecxva normiT 5000 
m3/ha-ze. ganxorcielebul RonisZiebaTa fonze rekomendebulia 
mravalwlovani balaxebis Tesva, organuli da mineraluri sasuqebis 
gadidebuli dozebiT Setana, morwyvis Camrecxi reJimis dacva. 
yovelive es xels uwyobs nayofierebis gazrdas da miwebis Semdgom 
melioraciul gaumjobesebas. 

agrobiologiur RonisZiebaTa sistema moicavs niadagis Rrma 
melioraciul xvnas, organuli da mineraluri sasuqebis Setanas, 
mravalwlovani balaxebis Tesvas, sideracias, morwyvis gamorecxvis 
reJimis gamoyenebas. 

biologiuri gulisxmobs bicobianobis amtani mindvris 
kulturebis SerCevas (xuWuWa, kapueta, ionja, ZiZo, sudanis balaxi 
da sxv.). bicobi niadagebis melioraciis efeqti izrdeba aRniSnuli 
meTodebis erToblivi gamoyenebiT.  

 
 

sakvanZo sityvebi: melioracia, irigacia, drenaJi, kapilaruli rwyva, 
wveTuri rwyva, niadagqveSa rwyva, bicobebis melioracia, mlaSobi, 
ztt, fertigacia, mulCi, kolmataJi. 
 
kiTxvebi: 

1. konstruqciis mixedviT ramdeni tipis sarwyavi sistema 
arsebobs? 

2. razea damokidebuli rwyvis wesebi da misi elementebi? 
3. zedapiruli rwyva wylis gavrcelebis xasiaTis mixedviT 

ramden jgufad iyofa? 
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4. ra dadebiTi da uaryofiTi mxareebi aqvs horizontalur 
filtracias? 

5. vertikaluri filtraciis ramdeni rwyvis saxe arsebobs? 
6. ra aris limanuri rwyva da ramdeni saxis arsebobs? 
7. ramdeni saxis dawvimebis sistema iciT? 
8. ra saxis dasawvimebeli aparatebi arsebobs? 
9. ras niSnavs aerozoluri da gamagrilebeli dawvimeba? 
10. rogori dadebiTi da uaryofiTi mxareebi aqvs wveTur 

rwyvas? 
11. ra aris fertigacia? 
12. rogor da ra saSualebebiT akeTeben niadagis mulCirebas? 
13. ras niSnavs rwyva qveniadagidan? 
14. rogori adgili uWiravs rwyvas TiToeli mindvris 

kulturis agroteqnikaSi? 
15. ramdeni saxis drenaJi arsebobs?     
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                      Tavi meoTxe 
 
       4.1 marcvlovani da teqnikuri kulturebis  
           mosavlis aRebis optimaluri vadebi 
 

     marcvlovani kulturebis, rogorc asaRebi obieqtebis 
daxasiaTeba. marcvlovani kulturebis aReba miwaTmoqmedebaSi erT-
erTi umniSvnelovanesi procesia, romlis drosac winaswar unda 
dadgindes simwifis optimaluri faza. amasTan, maRali xarisxis 
marcvleulis udanakargod asaRebad, aucilebelia agreTve misi 
umokles vadebSi aReba. 
    mosavlis aRebis dros, meqanizmebisa da manqanebis warmatebiT 
gamoyenebisaTvis aucilebelia, rom manqanebi SerCeuli da 
regulirebeli iyos mcenaris agebulebis Sesabamisad, xolo 
mcenareebi momarjvebuli _ manqaniT aRebisaTvis. 
    ama Tu im mindvris kulturis manqaniT aRebis SesaZleblobas 
ganapirobebs aRebis xerxi, agreTve TviT mcenaris fizikur-meqanikuri 
Tvisebebi da biologiiuri Taviseburebani. 
    meqanizebuli teqnologiisa da aRebis saSualebebis SerCevisas, 
iTvaliswineben kulturuli mcenareebis Semdeg ZiriTad fizikur-
meqanikur da agro-biologiur Tvisebebs: mcenaris organoebis 
agebulebas, ReroTdgomis simaRlesa da sixSires, Cawolilobasa da 
daxrilobas, tenianobas, Reros simagres, nayofisa da arasamarcvle 
nawilis woniT fardobas, simwifis fazas, naTesebis sarevelianobas. 

mcenareebis mkisas mniSvnelovan rols TamaSobs maTi simaRle da 
mdgomareoba. dabali da Cawolili mcenareebis mkis dros, 
aucilebelia Wris simaRlis Semcireba, es ki xSirad teqnikur 
siZneleebTanaa dakavSirebuli; maRali mcenareebi ki zedmetad 
tvirTavs manqanis muSa organoebs. orive SemTxvevaSi adgili aqvs 
mosavlis did danakargs.  

ReroTgomis sixSirisa da simaRlis mniSvnelovani meryeobis 
dros manqanis mwarmoebluroba mcirdeba misi araTanabrad 
datvirTvis gamo. marcvlovani TavTaviani kulturebisaTvis misaRebi 
simaRlea ara umetes 100-110sm da araumcires 55-60sm. dabalReroiani 
jiSebis (60-80sm) danergva kombainis mwarmoeblurobis gazrdis 
saSualebas iZleva. 

mcenaris mdgradoba Cawolisa da daxrisadmi is maCvenebelia, 
romliTac sazRvraven mosavlis meqanizebuli wesiT aRebis 
SesaZleblobas. Cawolilobas da daxrilobas procentebSi 
sazRvraven formuliT: 

%,100⋅
−

=
L

lLП   

sadac: 
L _ gamarTuli Reroebis saSualo sigrZea, l _ ReroTgomis 

simaRle (manZili mindvris zedapiridan TavTavis Sua nawilamde). 
maRalReroiani pureulisaTvis dasaSvebi Cawolilobaa 55%, 

dabalReroinisaTvis _ 20%-mde.  Cawoliloba damokidebulia Reros 
simaRlesa da simagreze. Reros simagred iTvleba is Zala, romelic 
mis gasaglejadaa saWiro. namjis simagre damokidebulia Reros 
sisqeze, agebulebaze da mis Semadgenel nivTierebebze. magarReroian 
mcenareebs naklebi midrekileba aqvs Cawolisadmi, vidre 
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sustReroianebs. susti Rero, agreTve advilad qucmacdeba muSa 
organoebiT, rac tvirTavs sawmends da aZnelebs Rvareulidan 
marcvlis gamoyofas. 

mosavalSi marcvlis, namjis da bzis Tanafardobazea 
damokidebuli salewis gamtarobis unari, kombainis saaTuri 
mwarmoebluroba da aRebuli mosavlis xarisxi. 

marcvlovani kulturebis Teslebi ara Tu sxvadasxva mcenareze, 
aramed erTzec ki araTanabrad mwifdeba. jer mwifdeba TavTavis Sua 
nawilis marcvlebi, Semdeg ki _ Tavsa da boloSi mdebare. 
gansakuTrebiT araTanabrad mwifdeba samarcvle parkosnebis (barda, 
soia, lobio) da mravalwlovani parkosani balaxebis (samyura, ionja) 
marcvlebi. 

araTanabrad damwifebas absoluturi masis, tenianobis, 
marcvlebis zomis, marcvlis TavTavTan kavSiris simtkicis farTo 
ryevasTan mivyavarT. muSaoba, romelic ixarjeba marcvlebis 
TavTavidan gamosayofad, farTo zRvrebSi icvleba; misi maqsimaluri 
mniSvneloba minimalurs 10-20-jer aRemateba.  

mcenareTa es Tviseba arTulebs mosavlis aRebis vadebis 
dadgenas, manqanebis muSaobasa da regulirebas, zrdis danakargebs, 
amitom meqanizebuli aRebisaTvis aucilebelia jiSebi, romelTa 
nayofi erTdroulad mwifdeba. 

dazianebis mimarT marcvlis mdgradoba ganisazRvreba 
marcvlebis simtkiciT, agreTve lewvis xerxiT. lewvis arsebuli 
dartymiTi xerxebi mniSvnelovnad azianebs marcvals; gansakuTrebiT 
didia mikrodazianebani, romlebic xSirad 50%-s aRwevs, amitom axali 
jiSebis gamoyvanisas mkveTrad unda gaizardos marcvlis mdgradoba 
meqanikuri dazianebis mimarT. 

mosavlis aRebis periodSi mniSvnelovnad meryeobs marcvlis, 
TavTavisa da Reros tenianoba. 

maRali tenianobis marcvleuli kulturebis aRebisas izrdeba 
danakargebi, radgan TavTavi mTlianad ar ileweba, nawili marcvlisa 
namjas mihyveba; zedmetad gamSrali TavTavebis aRebisas marcvali da 
namja qucmacdeba da marcvali bzes mihyveba. 

naTesebis sarevelianoba uaryofiTad moqmedebs marcvalasaRebi 
teqnikis muSaobaze. Tu nakveTi, romelzec iReben mosavals, 
danagvianebulia, jer kidev mwvane sarevelebiT, maSin izrdeba 
danakargebi da marcvlis tenianoba, amitom sarevelianobasTan 
brZola marcvalasaRebi manqanebis gamoyenebis efeqturobis 
mniSvnelovani pirobaa. 
    agroteqnikuri moTxovnebi marcvlovani kulturebis aRebis dros. 
marcvlovani kulturebis aRebis teqnologia ramdenime 
Tanamimdevruli operaciisagan Sedgeba: Reroebis moWra, maTi 
galewva, Celxidan marcvlis gamoyofa, marcvlis minarevebisagan 
gawmenda. am operaciebis Sesruleba SeiZleba uwyvet nakadad 
(erTmaneTis miyolebiT) an garkveuli SualedebiT. garda am ZiriTadi 
operaciebisa, samarcvle pureulis aRebisas asruleben damxmare 
operaciebs: kombainidan marcvali gadaaqvT kaloze an marcvalmimReb 
punqtSi, kreben namjas da dgamen Znas, aoSaven nawverals. 
marcvleuli kulturebis aRebis ZiriTadi xerxebia or fazad aReba 
da pirdapiri kombainireba. 
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or fazad aRebisas yana imkeba dabazebuli marcvlis stadiaSi 
mwkrivuli samkalebiT da ewyoba Rvareulebad nawveralze. 
RvareulebSi Reroebis SeSrobisa da ReroebSi myof sakveb 
nivTierebaTa xarjze marcvlebis damwifebis Semdeg, masas kreben 
amkrebebiT aRWurvili kombainebiT da lewaven. 

or fazad aRebis xerxs, pirvel rigSi, iyeneben im nakveTebze da 
iseTi kulturebis asaRebad, romelTaAaReba pirdapiri kombainirebiT 
rTulia. magaliTad, jiSebi, romlebsac aqvT Camocvenisa da 
Cawolisadmi midrekileba, maRalReroiani namjovani pureuli 
kulturebi, romlebic araTanabrad mwifdeba (fetvi, Svria, wiwibura 
da sxva), didi raodenobis sarevelebiani nakveTebi. am xerxis 
upiratesobaa is, rom mosavlis aRebis dawyeba SeiZleba dabazebis 
periodSi e.i. pirdapir kombainirebaze 5-10 dRiT adre. amave dros, 
izrdeba kombainuri agregatebis mwarmoebluroba cvlaSi, kaloze 
miziduli marcvali ufro mSrali da naklebad danagvianebulia, 
mcirdeba marcvlis damuSavebis xarjebi, mindori adre Tavisufldeba 
mosavlisagan. 

or fazad aRebis nakveTebze ReroTdgomis sixSire 1m2-ze  250_300-
ze naklebi ar unda iyos, xolo Reroebis simaRle aranakleb 60_80sm. 
Tu Reroebis saSualo simaRle 60_80sm-ia, nawveralis simaRle 10_15sm 
unda iyos, Tu 0,8_1,2m _ 15_18sm, xolo Tu Reroebis simaRle 1,2m-s 
aRemateba, maSin 20_25sm. maRalReroiani Wvavisa da sarevelebiani 
pureulis aRebisas, calkeul SemTxvevebSi, moWris simaRles 30sm-mde 
zrdian, magram aseTi nawverali xels uSlis niadagis xarisxianad 
aoSvas da mzralad xvnas. 

Cawolili pureuli unda moimkas moWris minimalurad dasaSveb 
simaRleze ReroTamweviTa da eqscentrikuli tarabuiT aRWurvili 
samkaliT. pirvel rigSi mkian maRalmosavlian, Cawolisadmi 
midrekil, araTanabrad mwifebad da sarevelebian pureuls. 

maRali tenianobisa da SedarebiT dabali temperaturis 
raionebSi mosavlis aRebisas, unda Seadginon Txeli Rvareulebi, 
radganac isini ufro male Sreba. aRmosavleT saqarTvelos 
raionebSi, sadac mosavlis aRebis periodSi haeris temperatura 
maRalia, fardobiTi tenianoba ki mcirea, unda Seiqmnas kompaqturi 
Rvareulebi. marcvlis masis Reroebi RvareulebSi unda daiwyos 
10_300-iani kuTxiT grZivi RerZis mimarT. danakargebi ar unada 
aRematebodes 1%-s, xolo bunkerSi marcvlis sisufTave ar unda iyos 
96%-ze naklebi. 

usarevelo pureulis samkalebiT mkis dros, rodesac marcvali 
srul simwifes miaRwevs, unda muSaobdnen pirdapiri kombainirebiT, 
xolo sarevelebiani pureulis samkalebiT mkis gagrZeleba SeiZleba 
pirdapiri kombainirebis vadebis dadgomis Semdegac. aRmosavleT 
saqarTvelos raionebSi, Rvareulebis akreba da galewva kargi 
amindis dros, SesaZlebelia momkidan 2-7 dRis Semdeg. mkasa da 
lewvas Soris didi Sualedi dauSvebelia, radgan izrdeba marcvlis 
danakargi. 

pirdapiri kombainirebis xerxi imaSi mdgomareobs, rom marcvals 
erTdroulad mkian da lewaven. am xerxs mwife marcvlis asaRebad 
iyeneben. 

mosavlis aRebis dawyebisas marcvlis tenianoba ar unda 
aRematebodes 14-17%-s. marcvlis ZiriTadi masa (95%) sruli simwifis 
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fazaSi unda iyos. pirdapiri kombainirebiT iReben usarevelo, dabal 
da gameCxerebul pureuls da mravalwlovani balaxebis minaTesian 
kulturebs. savaldebuloa, rom pureulis Wris simaRle iyos dabali 
(ara umetes 25sm), balaxis minaTesian mindvrebze 20sm-mde, aseT 
SemTxvevaSi adgili ar aqvs marcvlis danakargs mouWreli TavTavis 
saxiT, izrdeba namjis raodenoba da iqmneba xelsayreli pirobebi 
mzralad xvnisaTvis. 

usarevelo pureulis aRebisas kombainis bunkerSi mowodebuli 
marcvlis siwminde 95%-ze naklebi ar unda iyos. dauSvebelia 
sarevelebis Teslebis mindorSi gabneva. 

marcvlis danakargebi arasakmarisi gamolewvisa da gamobertyvis 
gamo, ar unda aRematebodes 1%-s aswvrivi pureulis mkisas, xolo 
1,5%-s Cawolili pureulis mkisas. marcvlis msxvreva _ saTesle 
marcvlis SemTxvevaSi, ar unda aRematebodes 1%-s, sasursaTosaTvis _ 
2%-s. 

pirdapir kombainirebisas namja da bze unda daiyaros 
Rvareulebad, daiwyos bululebad, an daqucmacdes da Segrovdes 
misabmelSi.  

nawveralis simaRle, rogorc wesi, ar unda iyos didi, rom ar 
aZnelebdes saCeCebisa da guTnebis Semdgom muSaobas. 

kombainiT mosavlis aRebis procesSi, an uSualod mis Semdeg, 
mimarTaven nawveralis aoSvas 5-6sm siRrmeze, an Caxvnas. mosavlis 
aReba unda moxdes zustad dadgenil agrovadebSi. mosavlis aRebis 
dawyebis mcire xniT dagvianebis SemTxvevaSic ki adgili aqvs 
mniSvnelovan danakargebs. mosavlis aReba unda daiwyos SerCeviTi 
xerxiT, jer samxreT kalTebze ganlagebul nakveTebze, SedarebiT 
mCate niadagebze da Semdeg amaRlebul adgilebze. 

pureulebis marcvlis aReba metad didmniSvnelovani da 
pasuxsagebi samuSaoa soflis meurneobaSi. arsebiTad am dros xdeba 
mTeli wlis manZilze mosavlianobis asamaRleblad gatarebul 
RonisZiebaTa Sedegebis Sejameba. mosavlis aReba sezonuri saqmea da 
misi gaWianureba yovlad dauSvebelia, amas SesaZlebelia Tan mohyves 
mniSvnelovani da zogjer gamousworebeli zaralic. am samuSaoebis 
ZiriTadi amocanaa _ biologiuri mosavlis rac SeiZleba srulad 
aReba da danakargebis minimumamde Semcireba. es SesaZlebelia 
mxolod im pirobiT Tu winaswar gulmodgined  iqneba Sedgenili 
mosavlis aRebis yvela detalis gaTvaliswinebiT da maqsimalurad 
SemWidrovdeba mosavlis aRebis vadebi. 

     mosavlis aRebis vadebis sworad gansazRvras didi sameurneo 
mniSvneloba aqvs. dadasturebulia, rom marcvlis sruli 
momwifebidan mosavlis aReba 10–12 dRis Semdeg 15–20%-iT zrdis 
danakargebs, zogierTi cvenadi jiSebis SemTxvevaSi kidev ufro 
metad, amasTan mkveTrad uaresdeba marcvlis xarisxi. TavTaviani 
pureulis mosavlis aReba iwyeba marcvlis cvilisebri simwifis Sua 
periodSi, Tavis mxriv es periodi damokidebulia TviT kulturaze, 
jiSze, agroteqnikis doneze, niadagis Tvisebebsa da reliefze, 
mindvrebis sisufTavesa da dasarevlianebaze, wlis klimatur 
pirobebze. 

    saqarTveloSi pureulTa pirveli jgufidan yvelaze adre 
Semodis saSemodgomo qeri da misi aRebiT iwyeba mkis periodi, 
romelic ivlisis pirvel dekadas emTxveva. daaxloebiT 8–10 dRis 
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Semdeg iwyeba saSemodgomo xorblisa da saSemodgomo Wvavis aReba, 
amas mosdevs sagazafxulo qeri da Semdeg sagazafxulo xorbali. 
yvelaze gvian Semodis Svria. 

    TavTaviani pureulis mosavlis aRebis vadis sworad 
gansazRvraSi didi mniSvneloba aqvs jiSis biologiur 
Taviseburebas, marcvlis cvenadobis unars. cvenadi jiSebis sul 
ramdenime dRiT dagvianebiT aRebis dros marcvlis danakargebi 30–
35%-mde izrdeba. rbili xorbali ufro advilad ganicdis Cacvenas 
vidre magari xorbali, amitom mis mosavals pirvel rigSi iReben. 
magari xorblis dagvianebiT aRebisas mas TavTavi emtvreva, aseve 
emarTeba saSemodgomo qers, xolo Wvavis marcvlebi gadamwifebisas 
swrafad ibneva. 

   mosavlis aRebis farTod gavrcelebuli wesia kombainebiT 
aReba erT fazad anu pirdapiri kombainirebiT. es mniSvnelovnad 
aCqarebs da aadvilebs mosavlis aRebas, amcirebs danakargebs, magram 
pirdapiri kombainirebiT aRebisaTvis saWiroa yana Tanabrad da 
kargad iyos Semosuli da marcvli srulad momwifebuli, rom is 
advilad ilewebodes, marcvlis tenianoba am dros 16–18%-ze meti ar 
unda iyos. amis Semdeg marcvali da TavTavi swrafad Sreba, iwyeba 
misi gadamwifeba da advilad ibneva, izrdeba danakargebi. am 
movlenis Tavidan asacileblad, mowinave fermerebi karga xania 
mimarTaven mosavlis or fazad aRebas. es imaSi mdgomareobs, rom 
yana jer iWreba samkeliT, marcvlis cviliseburi simwifis 
ukanasknel fazaSi, roca misi tenianoba 20–25%-s ar aRemateba da 
ewyoba Rvareulebad. 2–3 dRis Semdeg, roca Rvareulebi SeSreba da 
marcvali dakargavs tenis moWarbebul raodenobas, kombainebze 
mowyobili amkrefis saSualebiT xdeba Rvareulebis akrefa da lewva. 
es wesi saSualebas iZleva mosavlis aReba daviwyoT 5–6 dRiT adre, 
amasTan mosavlis aRebisaTvis gamoviyenoT samkali manqanebi da 
davaCqaroT es samuSaoebi, Tumca am dros mniSvnelovnad izrdeba 
energoSemcvelebze gaweuli danaxarjebi. 

   gansakuTrebiT efeqtiania mosavlis or fazad aReba maSin, 
roca yana dasarevlianebulia. winaswar moWrili Rvareulebi kargad 
Sreba, kombainis mwarmoebloba izrdeba, gamolewili marcvali am 
dros ufro mSrali da sufTaa, vidre erT fazad aRebis dros, 
marcvlis saTesle Rirseba ukeTesia, xolo purcxobis Tvisebebi 
ufro maRalia, Seicavs met cilebs. mosavlis or fazad aReba 
xelsayrelia agreTve im SemTxvevaSi, Tu yana sqelia da maRali, 
agreTve roca araTanabrad aris Semosuli marcvali an yana 
Cawolilia. mizanSewonili ar aris dabali da Txeli yanis mosavlis 
or fazad aReba, es meTodi ar gamodgeba Warbtenian raionebSic, 
sadac moWrili masa advilad ar Sreba, amasTan Tu amindebic 
mosavlis aRebis dros wvimiania, xSiri wvimebis dros fexze mdgomi 
yana ufro advilad Sreba vidre Rvareulebi. gaWianurebuli 
wvimebisa da uamindobis pirobebSi pirdapir kombainirebiT, erT 
fazad aRebas unda mieces upiratesoba. xolo mosavlis aRebis am 
orive wesis gonivrulad Sexameba da gamoyeneba kidev ufro aCqarebs 
mosavlis aRebas da minimumamde amcirebs marcvlis danakargebs. 

   mcenaris moWris simaRle damokidebulia yanis mdgomareobaze. 
mSral adgilebSi yana iWreba 15–20 sm. simaRleze, tenian pirobebSi 
Wrian ufro maRla. imisaTvis rom ukeTesad gamoSres  Rvareulebi, 
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yanis moWra sjobia mwkrivebis gardigardmo, am SemTxvevaSi ukeTesad 
ewyoba Rvareulebi da advildeba Semdeg maTi aReba da lewva, 
naklebia danakargebi. 

   Tanamedrove kombainebi maRali warmadobiT xasiaTdebian da 
sagrZnoblad aCqareben mosavlis aRebas. 

   mosavlis aRebis dros farTod unda iqnes gamoyenebuli 
kompleqsuri meqanizacia, galewili marcvlis kaloze mitana, 
ganiaveba, gaSroba, daxarisxeba, avtomanqanebze da satraqtoro 
lafetebze datvirTva, elevatorebSi gagzavna. saTesled Senaxva, 
agreTve galewili namjis dawnexva, mindvridan gamotana da dazvinva. 
mosavlis aRebisTanave mindori unda damuSavdes momdevno 
kulturebisaTvis. 

   mTian raionebSi, ferdobebze da didi daxrilobis pirobebSi, 
sadac kombainisa da didi samkali manqanebis gamoyenebis 
SesaZlebloba ar aris, pureulTa mosavals iReben ramdenime fazad. 
martivi samkali manqanebiT da zogan xeliTac, romelSic Sedis mka 
da konebad Sekvra an mocelva da dabululeba, kaloze mizidva, 
Znebad dadgma, stacionaruli salewi manqanebiT lewva da sxv. 
    simindis samarcvled aRebis dros cdiloben SearCion am 
kulturis optimaluri simwifis faza imisda mixedviT, Tu ra mizniT 
iqneba is SemdgomSi gamoyenebuli, rom aiRon ara marto taroebi da 
marcvali, aramed RerofoTlovani masac. 

damwifebul simindis mcenares aqvs 1,5-4m simaRlis SefoTlili 
Rero, romelzec ganlagebulia 1-3 taro. simindis marcvlebi faravs 
taros mTel zedapirs, mtkicedaa dakavSirebuli naquCTan da 
dafarulia mravalSriani fuCeCiT. dabaltaniani simindis jiSebis 
taroebi mindvridan 25-45 sm-is simaRlezea, maRaltanianis _ 60 sm-ze 
maRla. 

taroebis 30 sm-ze dabla ganlagebisas, garTulebulia mosavlis 
aReba da izrdeba danakargebi. manqaniT aRebisaTvis ufro 
mizanSewonilia adreula simindis jiSebi, romlebsac aqvT mkvrivi 
Reroebi da mcire foTlovani masa, swormdgomi taroebi, romlebic 
erTdroulad mwifdeba da aqvT mokle, advilad mosacilebeli 
fuCeCi. 

siminds samarcvlod iReben ori xerxiT. pirvel xerxSi Sedis 
mcenaris moWra, taroebis mocileba, Reroebis daqucmaceba, taroebze 
fuCeCis mocileba da taroebis Semdgomi Sroba da galewva 
stacionarSi. amisaTvis iyeneben simindis asaReb kombainebs, taroebis 
sawmends, da  salewebs, simindis aRebis, Semdgomi damuSavebisa da 
Sesanax stacionarul punqtis kompleqtebs. simindis asaRebi 
kombainiT aRebuli taroebis gasalewad SeiZleba kaloze dayenebuli 
marcvalasaRebi kombainis gamoyeneba. 

simindis aRebis meore xerxi moicavs mcenaris moWras, taroebis 
galewvas da Reroebis daqucmacebas. yovelive amas axorcieleben 
kvlavmowyobili marcvlasaRebi kombainiT. miRebul marcvals wmenden 
da aSroben stacionarSi. 

saTesle simindis aRebas iwyeben dabazebis periodis bolos da 
amTavreben 10-15 dRis ganmavlobaSi. saTesle simindis aRebas iwyeben 
sruli simwifis fazis dawyebiT periodSi. meore xerxiT simindis 
aReba rekomendebulia roca marcvlis tenianoba 26-30%-s ar 
aRemateba. 
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moWris simaRles (10-15sm) adgenen qveda taroebis ganlagebis, 
agregatis gadaadgilebis siCqarisa da naTesis mdgomareobis 
mixedviT. rodesac mcenares maRla Wrian, maSin garTulebulia 
niadagis aRebis Semdgomi damuSaveba. Cawolili mcenareebis 
raodenoba 10%-s ar unda aRematebodes. taroebis aRebis sisrule ar 
unda Seadgendes 98,5%-ze naklebs, xolo daqucmacebuli masisa _ 
98%-s. tarosawmendebi unda wmenddes taroebis 95%-s. taroebis 
Celxis siwminde 99%-ze meti unda iyos. gatexili taroebi 0,2%-ze 
meti ar unda iyos, taroSi 2,5% marcvlis dazianebaa dasaSvebi. 

simindis saukeTeso jiSebis saTesle mosavals iReben sruli 
simwifis fazaSi, roca marcvali sabolood SeSreba da gamagrdeba. 
am dros mas aqvs jiSisaTvis damaxasiaTebeli forma da feri. fuCeCi 
advilad scildeba taros. TviT mcenaris foTlebi da Rero ki 
yviTldeba da xmeba. taros tenienoba am dros Cveulebriv 20–25% 
aRwevs, xolo zogjer amindis mixedviT SeiZleba 30–35%-ic iyos. 

   siminds gansakuTrebiT sxva pureulebisagan gansxvavebiT, ar 
axasiaTebs marcvlis Cacvena, amitom misi naadrevad aRebis 
saWiroebac ar aris. magram mosavlis aRebis dagvianebac ar SeiZleba. 
Semodgomaze amindi xSirad uaresdeba, Calac da simindic 
wvimebisagan sveldeba, xolo zogjer Zlieri qarebis Sedegad 
mcenareebi iqceva, rTuldeba mosavlis aReba, mindvrebidan gamozidva 
da gaSroba. Semosuli simindis didxans mindorSi gaCerebas Tan 
sdevs marcvlisa da taros dazianeba daavadebebisa da 
mavneblebisagan, am dros sagrZnoblad uaresdeba TviT Calis 
xarisxic. mosavlis dagvianebiT aReba iwvevs agreTve momdevno 
mcenarisaTvis niadagis momzadebis dagvianebasac, gansakuTrebiT 
maSin Tu nasimindarze gaTvaliswinebulia saSemodgomo kulturebis 
Tesva. did fermerul meurneobebSi mosavlis aReba warmoebs asaRebi 
kombainebiT, romelic TiTqmis sruliad gamoricxavs xeliT Sromas. 
saqarTveloSi siminds iReben ori wesiT: 1). siminds Wrian Zirze, 
gaaqvT mindvrebidan kaloze da iq aTavisufleben taroebs 
fuCeCisagan. aseTi wesiT aRebisas swrafad Tavisufldeba mindori da 
SesaZlebeli xdeba niadagis Tavis droze momzadeba momdevno 
kulturisaTvis. 2). taroebis momtvreva warmoebs jer isev fexze 
mdgom simindze–yanaSi, gamoaqvT is mindvridan da Semdeg Wrian 
Calas. 

   kaloze mitanil taroebs sabolood asufTaveben fuCeCisagan, 
acileben Semousvlel da dazianebul taroebs, aSroben mzeze da 
miaqvT Sesanaxad sasimindeebSi. taroebad Sesanax simindSi marcvlis 
tenianoba ar unda iyos 15–16%-ze meti. gansakuTrebul yuradRebas 
moiTxovs saTesled gadarCeuli taroebis Senaxva. arasakmarisad 
gamSrali simindis marcvali mcire yinvebis drosac ki advilad 
kargavs gaRivebis unars. amis gamo saTesle simindi kargad unda 
gaSres da inaxebodes iseT sacavebSi, sadac haeris temperatura 
yinvebamde ar daecema. 

   sasilose siminds iReben marcvlis rZisebr-cvilisebri 
simwifis fazaSi, roca simindis Rero da foTlebi jer isev nedlia. 
am dros wylis raodenoba mcenareSi 65–70%-s aRwevs, marcvalSi 35–
55%, ufro gvian periodSi aRebis dros sasilose masa uxeSdeba da 
xmeba, naadrevad aRebis dros ki mSrali nivTierebebis dagroveba 
MmcenareSi ar aris dasrulebuli da amis gamo mosavali mcirea. 
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  mcire fermerul nakveTebze, mosavlis aReba xeliT unda 
daiwyos simindis marcvlis sruli simwifis fazaSi, roca tenianoba 
25%-s ar aRemateba, xolo taroebis 75% sanTlis simwifeSia. 
kombainiT simindis taroebad aRebis SemTxvevaSi marcvlis tenianoba 
40%-s, xolo taroebad aRebis dros 30%-s ar unda aRematebodes. 
aRebuli mosavali bunkeridan 

gadaitvirTeba transportSi da midis gasaSrobad winaswar 
momzadebul beRelSi, sadac marcvali daclis win tardeba sasworze 
sabunkero wonis dasadgenad. saTesled gankuTvnili simindis 
marcvali unda SevinaxoT taroebis saxiT. 

simindis saSrobebi mTlianad unda unarCunebdnen marcvals 
yuaTian nivTierebebs. simindis taroebis Srobisas aucilebelia, rom 
Srobis bolos naquCis tenianoba iyos 18%, xolo marcvlisa _ 14%-s 
ar aRematebodes. 

salewebze simindis lewvisas dasaSvebia marcvlis 5%-is 
dazianeba. 

rogorc naTqvami iyo, siminds samarcvled iReben sruli simwifis 
periodSi. aRebis procesi moicavs Reroebis moWras, taroebis 
motexvas, Reroebis daqucmacebas, taroze fuCeCis mocilebas, 
Taroebis Srobasa da galewvas (dafSvnas). 

ukanasknel xanebSi inergeba simindis aRebis xerxi, romlis 
drosac erTdroulad xdeba Reros daqucmaceba da taros galewva. 
amasTan dakavSirebiT sxvadasxva qveynebis mrewveloba uSvebs 
manqanebs, romelTa dayofa SeiZleba Semdeg jgufebad: simindis 
asaRebi kombainebi, tarosawmendebi, salewebi, transportiorebi, 
saSrobebi da simindis asaRebad gankuTvnili marcvlasaRebi 
kombainebis samarjvebi. 

   brinjis marcvlis mosavlis aRebis win, sagvelas Semosvlis 
anu momwifebasTan erTad, wylis fenas naTesSi TandaTanobiT 
amcireben da bolos srualiad swyveten, rom mosavlis aRebis dros 
niadagi sakmarisad SeSres da xeli ar SeeSalos manqanebis muSaobas. 
aseT pirobebSi ukeTesad mimdinareobs TviT marcvlis dasruleba da 
mcenaris SeSroba, brinjis sagvelaSi yvelaze umal mwifdeba zeda 
TavTunebi, mosavlis aReba ki maSin iwyeba, roca TavTunebis ZiriTadi 
masa, marcvlebis umetesoba (75%), kargad momwifdeba. brinjis 
mosavals iReben or fazad. sWrian mas samkali manqanebiT. 
Rvareulebad, 4–5 dRis Semdeg, roca Rvareulebi sakmaod SeSreba, 
mas lewaven specialuri brinjis asaRebi TviTmavali kombainebiT, 
urwyavi brinjis mosavali, Tu mcenareebi sakmaod  SemSralia, 
SeiZleba aRebuli iqnes erT fazad, pirdapir kombainirebiT, 
risTvisac gamoiyeneba rezinis Salgebiani kombainebi.  

   ukanasknel dros am mizniT iyeneben desikanatebs 
(momamwifeblebs). qlormagniumis xsnars asxureben brinjis naTess 
marcvlis cvilisebri simwifis bolo fazaSi,  5–6 dRis Semdeg 
mTeli mwvane masa sakmaod SeSreba da SesaZlebeli xdeba pirdapir 
kombainirebiT aReba. 

    mosavlis aRebis dros brinjis marcvali zedmet teniania, 
teniani marcvali ki advilad ganicdis Caxurebas da kargavs 
aRmocenebis unars, uaresdeba marcvlis xarisxi. amitom mosavlis 
aRebisTanave marcvali kargad unda SeSres, tenianoba ar aunda 
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aRematebodes 14%, Sesanaxad Cayrili brinjis Tesli ar unda 
daiyaros 1,5 m-ze ufro sqel Rvareulebad. 

samarcvle parkosnebis parkebis Semosvla Tanabrad ar xdeba. 
roca qveda parkebi Semosulia, zeda parkebi jer isev nedlia, amitom 
mosavlis aRebis vadebis sworad gansazRvras didi mniSvneloba aqvs. 
gvian aRebis dros parkebi skdeba da marcvali ibneva, adre aRebis 
dros ki SesaZlebelia parkebis mniSvnelovani nawili moumwifebeli 
iyos da mosavali mniSvnelovnad Semcirdes. amitom mosavlis aRebas 
iwyeben maSin, rodesac parkebis 1/2 mainc momwifdeba. 

   samarcvle parkosnebis mosavlis aReba umjobesia gayofiT anu 
or fazad aviRoT. jer samkelebiT iWreba naTesi, xolo 2–3 dRis 
Semdeg, roca Rvareulebi SeSreba mas iReben da lewaven kombainiT. 
marcvali galewvis Semdeg unda gasufTavdes, SeSres 14% 
tenianobamde da Senaxuli iqnes sawyobSi. mSral raionebSi, sadac 
parkosnebi SedarebiT erTbaSad Semodis mosavals iReben pirdapir 
kombainirebiTac, erT fazad. ganalewi masa Zvirfasi sakvebia 
pirutyvisaTvis, is male unda iqnes gatanili mindvridan da 
dazvinuli an gamoyenebuli  iqnes sasilosed an koncentrirebuli 
sakvebis komponentad. 

    mzesumziris mosavlis aRebis vadis dadgenis dros 
gaTvaliswinebuli unda iqnes is garemoeba, rom zeTis dagroveba 
TesluraSi grZeldeba mis Semosvlamde. amitom naadrevad aRebas 
SesaZlebelia mohyves zeTis gamosavlianobis mniSvnelovnad 
Semcireba. mzesumziris Semosvla garegnuli niSnebiT imaSi 
gamoixateba, rom kalaTas zurgis mxare yviTldeba da Semdeg mura 
fers iRebs, enakiseburi foTlebi cviva, foTlis umetesoba xmeba, 
Teslura jiSisaTvis damaxasiaTebel normalur fers iRebs, xolo 
guli sakmaod magrdeba. mzesumziris mosavali kombainiT aRebuli 
unda iqnes maSin, rodesac kalaTebis 50–70% gayviTldeba da Sexmeba. 
mosavlis aRebis dagvianeba swrafad zrdis danakargebs, radgan 
momwifebuli Teslura advilad scildeba kalaTas da niadagSi 
ibneva. 
   mzesumziris mosavals iReben swrafad, marcvleulis asaRebi 

kombainiT, romelic specialuri mowyobilobis saSualebiT Wris 
mxolod kalaTas, es aiolebs mosavlis aRebas, lewvas da marcvlis 
gasufTavebas. galewili Tesli gadaaqvT kaloze, sadac 
dauyovnebliv sufTavdeba da Sreba zedmeti tenianobisagan. Teslis 
gaCereba xvavSi iwvevs mis Caxurebas, daobebas da gaRivebis unaris 
dakargvas, gaSrobis Semdeg Teslis tenianoba ar unda iyos 12%-ze 
meti, xolo maRalzeTovan jiSebSi–7%-ze meti. ase gamSrali Tesli 
ukeTesia Senaxuli iqnes tomrebSi, kargad gamomSral da 
dezinficirebul sawyobSi. 

 geranis mosavlis aRebisas unda gaviTvaliswinoT, rom eTerovani 
zeTis udides raodenobas Seicavs geranis foToli, ufro naklebs 
misi Rero. mwvane masis aReba unda moxdes maSin, rodesac plantacia 
foTlis uxv masas ganiviTarebs. saqarTvelos pirobebSi geranis 
mosavals orjer iReben, Tbili Semodgomis pirobebSi, zogjer 
SesaZlebelia mesame mosavlis miRebac. mosavlis pirveli aReba 
warmoebs ivlisis meore naxevridan – agvistos Sua ricxvebamde. am 
dros buCqebze ganviTarebulia mwvane masis maqsimaluri raodenoba, 
buCqebi foTlebiT erTmaneTs uerTdeba da misi muqi feri Ria 
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momwvano Sefervas iRebs. mcenare am dros Seicavs eTerovan zeTis 
maqsimalur raodenobas. mosavlis dagvianebiT aReba dauSvebelia, 
radgan amas Tan sdevs foTlebis gayviTleba da eTerovani zeTis 
mkveTrad Semcireba. 

    geranis pirveli mosavlis aRebis dros buCqze iWreba mwvane 
masis 70–75%, yvela ZiriTadi toti misi 3–4 muxlTSorisis 
datovebiT. garda amisa buCqze datovebuli unda iqnes 8–10 cali 
norCi da saRad ganviTarebuli ylorti, rom buCqma Tavisi forma ar 
dakargos da kvlav aRadginos mwvane masa meore mosavlis mosacemad. 

   geranis meore mosavlis aReba warmoebs seqtembris damlevidan–
20 oqtombramde. am dros iWreba plantaciaSi geranis mTeli mwvane 
masa. maRali temperaturis dros, mzis sxivebze moWrili mwvane masa 
male Wkneba da eTerovani zeTis mniSvnelovani raodenoba orTqldeba 
da ikargeba. amitom mosavlis aReba sasurvelia Rrublian amindSi an 
diliT da saRamos mzian amindSi. moWrili masa dauyovnebliv unda 
iqnes gadatanili plantaciidan, daitvirTos transportze 
dautkepnavad, ara umetes erTi metris sisqeze da ori saaTis 
ganmavlobaSi Cabardes eTerzeTebis qarxanas gadasamuSaveblad. 

   geranis mwvane masis gadasazidi transporti unda iyos sufTa. 
navTiT, mazuTiT, samanqano zeTiT an sxva suniani nivTierebiT 
gaWuWyianebuli transporti geranis gadasatanad ar gamodgeba, es 
mniSvnelovnad auaresebs misgan miRebul zeTis xarisxs. 

     bambis momwifeba da kolofebis gaxsna mcenareze 
erTdroulad ar xdeba, es procesi grZeldeba 1,5–2,0 Tvemde, pirveli 
yinvebis dawyebamde. Semodgomaze siciveebis moaxlovebisa da dRis 
ganaTebis SemcirebasTan dakavSirebiT bambis momwifebis tempic 
mcirdeba, ris gamo TviT erTi mcenaris farglebSiac ki boWkosa da 
Teslis xarisxi sxvadasxvanairia. adre gaxsnili kolofebi yvelaze 
ufro maRalxarisxovan boWkosa da Tesls iZleva. amasTan mas meti 
wona aqvs da boWkos didi gamosavlianobiT xasiaTdeba. 

    mcenaris am TvisebaTa gamo bambis mosavlis aReba ramdenjerme 
warmoebs. pirveli mosavlis aRebas iwyeben maSin, rodesac buCqis 
daaxloebiT 25%-ze gaixsneba 1–2 kolofi. meore da mesame krefa 
warmoebs kolofebis gaxsnis Sesabamisad, pirveli yinvebis 
dawyebamde. pirveli yinvebis Semdeg masobrivad iwyeba Semousvleli 
kolofebis gaxsna, romlis boWko damakmayofilebeli TvisebebiT 
xasiaTdeba. yinvebis Semdeg gaxsnili da naxevrad gaxsnili 
kolofebidan miRebuli mosavali xarisxiT CamorCeba yinvebamde 
aRebul mosavals, amitom is calke grovdeba da igzavneba. mosavlis 
aRebis dagvianeba dauSvebelia, radgan es iwvevs gaxsnili 
kolofebidan bambisa da Teslis gamocvenas da adidebs danakargebs. 

   bamba ikrifeba rogorc xeliT, ise manqanebiT, xeliT krefis 
dros erTi mkrefavi dReSi agrovebs  200–300 kg-s. amJamad 
konstruirebulia bambis maRalwarmadobis asaRebi rTuli kombainebi. 

   bambis pirveli krefa manqanebiT iwyeba maSin, rodesac 
mcenareebze kolofebis 50–60% gaixsneba, xolo meore krefa-rodesac 
darCenili kolofebis 80–90% gadaiSleba. 

   bambis sakrefi kombainebis Seuferxeblad muSaobisaTvis 
mimarTaven qimiuri preparatebiT momwifebis daCqarebas, anu e.w. 
defolacias, foTlebze qimiuri nivTierebis Sesxurebas, romelic 
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iwvevs foTlebis dawvas da Camocvenas. defolacia xorcieldeba 
specialuri manqanebiT da TviTmfrinavebiTac. 

   defolaciis Semdeg kolofebi swrafad mwifdeba da ixsneba, 
advildeba kombainis muSaoba. didi mniSvneloba aqvs defolaciis 
Catarebis vadas. naadrevad gatarebulma am RonisZiebam SesaZlebelia 
gamoiwvios mosavlianobis Semcireba, xolo dagvianebiT gatarebis 
SemTxvevaSi misi efeqti mcirdeba, radgan gauxeSebul foTlebze 
qimiuri nivTiereba efeqtianad veRar moqmedebs. xami bamba unda 
gaSres 10-15% tenianobamde da gaigzavnos Casabareblad. 

   sarTavi selis momwifebaze arCeven oTx fazas: mwvane simwifis, 
adreuli siyviTlis, siyviTlisa da sruli simwifis. 

   mwvane simwife iwyeba dayvavilebis Semdeg. am dros Rero da 
kolofi jer isev mwvanea. yviTldeba da xmeba mcenaris mxolod qveda 
mesamedi foTlebi. Tesli rZisebur simwifeSia. mosavlis am fazaSi 
aRebis dros Tesli ar miiReba, boWko Tumca wvrili da nazia, magram 
mas jer kidev ara aqvs damaxasiaTebeli simtkice. mis boWkos iyeneben 
nazi, Zvirfasi qsovilebis dasamzadeblad. 

  adreuli siyviTlis simwifis fazaSi Reros qveda naxevris 
foTlebi xmeba da cviva, danarCeni foTlebi, garda wverosi, 
yviTldeba. Tesli am dros Ria-moyviTalo ferisaa. mosavlis am 
fazaSi aRebis dros boWko kargi xarisxisaa. 

   siyviTlis fazaSi, yvela foToli yviTldeba, kolofi muqdeba, 
Tesli Ria-yavisferi xdeba, boWkos xarisxi ramdenadme uaresdeba. 

   sruli simwifis fazaSi ki yvela foToli xmeba da cviva, Rero 
da kolofi rux Sefervas iRebs, boWko uxeSdeba. 

   amrigad, selis mosavlis aRebis saukeTeso dros warmoadgens 
adreuli siyviTlis simwifis faza da am dros grZeli boWkos 
gamosavlianoba da misi xarisxi bevrad ufro maRalia. siyviTlis 
fazaSi sels iReben mxolod saTesled, seleqciur naTesebSi sruli 
simwifis fazaSi iReben sazeTe sels. 

   mosavlis aReba xdeba selis specialuri sagleji manqanebiT, 
romelic aRebul masas konebad kravs. iyeneben agreTve selis 
kombainsac. is erTdroulad glejs sels, aclis mas saTesle 
kolofebs da Reroebs kravs konebad. mcire farTobebze selis 
mosavals iReben xeliT. manqaniT Tu xeliT aRebuli selis Reroebi 
imave dRes ikvreba konebad da idgmeba jgufurad (10–10 kona erTad.) 
gasaSrobad, 4–5 dRis ganmavlobaSi. amis Semdeg mSrali konebi miaqvT 
fardulebSi da iq lewaven stacionarul selis salew manqanebiT. 
gamolewili kolofebi da naxori dauyovnebliv unda gaSres, 
gatardes saniavebelSi da gamocalkevdes  Tesli. gawmendili da 
daxarisxebuli Tesli, kargad unda gaSres, 11–12% tenianobamde da 
Senaxuli iqnes mSral SenobaSi. 
     Saqris Warxlis mosavalis aReba warmoebs Ziris teqnikuri 
simwifis fazaSi. es is droa, rodesac Ziris ganviTarebam miaRwia 
maqsimalur wonas da aRar xdeba misi zrda, amasTan foTlebSi 
Seqmnili naxSirwylebi sabolood iwyeben gadasvlas da ZirSi 
dagrovebas Saqrebis saxiT. garegnulad es imaSi gamoixateba, rom 
mcenaris ganapira Zveli foTlebi yviTldeba da Wkneba, mwkrivebi 
kvlav naTlad gamoCndeba. es momenti saqarTvelos meWarxleobis 
ZiriTad raionebSi dgeba oqtomberSi, rodesac siTbos pirobebi 
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imdenad klebulobs, rom aRar warmoebs Zirisa da Saqrianobis 
mniSvnelovani momateba. 
     Tbili Semodgomis pirobebSi, Tu amasTan mcenare 
uzrunvelyofilia wyliT, intensiurad warmoebs Zirebis zrda da 
Saqris dagroveba, am pirobebSi 1 ha. Saqris Warxali DdRe-RameSi 150–
200 kg-s matulobs wonaSi. amitom mosavlis naadrevad aRebas 
SesaZlebelia mohyves mosavlis mniSvnelovani danakargi. meores 
mxriv mosavlis aRebis dagvianeba da Rrma Semodgomaze gadatanac ar 
aris sasurveli, radgan am dros ara Tu ar warmoebs Zirebis 
mniSvnelovani momateba wonaSi, aramed klebulobs Saqrianobis 
procenti da maSasadame, Saqris saerTo mosavalic. garda amisa 
mosalodnelia amindis gauareseba, rac gaarTulebs mosavlis aRebas 
da gazrdis danakargebs. saqarTveloSi Saqris Warxlis mosavlis 
aReba iwyeba seqtembris damlevs, grZeldeba mTel oqtomberSi da 
mTavrdeba noembris pirvel ricxvebSi. 
    Saqris Warxlis mosavlis aReba mdgomareobs SemdegSi: Zirebis 
amoTxra, foTlebisa da boloebis waWra, miwisagan gasufTaveba da 
grovebad dawyoba. aRebuli Warxlis didi xniT mindorSi gaCereba 
mizanSeuwonelia, radgan mzisa da qarebisagan Ziri Sreba da wonaSi 
klebulobs. Tu raime mizeziT ar xerxdeba mosavlis droulad 
gatana is droebiT unda iqnes Senaxuli mindvrad, amisaTvis Warxlis 
Zirebs  mosaxerxebel adgilze konusurad agroveben zvinebad da 
gverdebidan ayrian miwas. zvinis zeda nawils ki Wilobebs afareben. 
     im SemTxvevaSi, rodesac Warxlis foTlebi xSiria da didi, 
zogjer mimarTaven mosavlis aRebis win mis gaTibvas specialuri 
manqanebiT, es aadvilebs Semdeg Zirebis aRebas da gasufTavebas 
kombainiT, radgan mcenaris mwvane nawilebi aRar iWedeba da 
zedmetad ara tvirTavs kombains. 
     Warxlis Zirebis Senaxva did yuradRebas moiTxovs. siTbos 
pirobebSi Ziri sunTqvas aZlierebs, Saqris raodenoba mcirdeba, 
agreTve Zlierdeba daavadebani, rac lpobas iwvevs. amasTan erTad 
sul mcire yinvac ki 1–20C-is farglebSi, iwvevs Zirebis moyinvas da 
lpobas. Warxlis Zirebi kargad inaxeba 1–30C siTbos pirobebSi. 
 

 
 
      4.2. mosavlis aRebis/amoRebis teqnika da teqnologiebi 

 
 

      mindvris da teqnikuri kulturebis mosavlis aRebis 
teqnologiis SerCevisas mxedvelobaSi unda miviRoT am 
kulturebis Semdegi fizikur-meqanikuri da agro-biologiuri 
Tvisebebi: momwifebuli mcenaris organoebis agebuleba, 
ReroTdgomis simaRle da sixSire farTobis erTeulze (ha-ze), 
maT Cawola da daxriloba, tenianoba, Reros simagre, nayofisa da 
arasamarcvle organoebis zomebi da masa, simwifis faza, 
naTesebis dasarevlianeba, moyvanis agriteqnikis Taviseburebebi 
da sxv.  
    amJamad konstruqtorebis mier Seqmnilia metad universaluri 
da rTuli konstruqciis TviTmavali kombainebi, romlebic iReben 
praqtikulad TiTqmis yvela kulturebs. qvemoT nax. 4.1. 
warmodgenilia kombaini, romelic udanakargod da swrafad iRebs 
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yvela TavTavian pureulebsa da saburRule kulturebs, agraTve 
samarcvle parkosnebs yvelanair niadagur pirobebSi. 
 

    
                  
             suraTi 4.1. marcvleuli kulturebis amRebi 
                       universaluri kombaini 
       
      mindvris kulturebis mosavlis aRebis optimaluri drois 
gansazRvris Semdeg iwyeben mosavlis aRebas. pureuli 
kulturebis ZiriTadi saxeobebis mosavlis aRebis ZiriTadi 
xerxia pirdapiri kombainireba da/an 2 fazad aReba. am 
ukanasknels iyeneben iseTi kulturebis asaRebad, romlebsac aqvT 
midrekileba Cawolisadmi, marcvlis Cabnevisadmi, araTanabari 
momwifebisadmi, nakveTebi dasarevlianebulia da datenianebulia 
am periodSi mosuli naleqebis Sedegad da sxv. 
     aseT SemTxvevaSi marcvlovani kulturebis naTesebi iWreba 
da Rvareulebad ewyoba, xolo ramdenime dRis Semdeg Rvareulebi 
ileweba. pirdapiri kombainirebis xerxi ki imaSi mdgomareobs, rom 
mindvris kulturebs erTdroulad mkian da lewaven.  

       mindvris kulturebis aRebisas gamoiyeneba Sesabamisi 
kulturebisaTvis specialurad daproeqtebuli da damzadebuli 
TviTmavali kombainebi an misabmelebi. pureuli TavTaviani 
kulturebis – xorblis, qeris, Svriis, tritikales, soias, bardis 
da msgavsi kulturebis asaRebad gamoiyeneba sxvadasxva 
kompaniebis mier gamoSvebuli TviTmavali kombainebi an 
misabmelebi, romelTa muSaobis principi umniSvnelod 
gansxvavdeba erTmaneTisagan. sqematurad is gamoxatulia 4.2 
suraTze. 
      analogiuri tipis yvela universalur kombainebs aqvT namjis 
Semgrovebeli sabululeebi, magram am uxeSi sakvebis udanakargod 
asaRebad, romelic metad Sromatevadia, gamoiyeneba agreTve 
bziani namjis bululebis mindvridan zvinis dasadgmel 
adgilamde misatani foladis gvarliani CarCoiani universaluri 
kabdoebic.  
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suraTi 4.2. pureulebis TviTmavali kombainis teqnologiuri sqema 
 

a) kombainis saerTo xedi;   b) teqnologiuri sqema:  1 – samkali;  2 
– salewi;  3 – savali nawili;  4 – sabululebeli;  5 – Zrava;  6 
– bunkeri;  7 – kabina; 8 – gamyofi;  9 – tarabua;  10 – Sneki; 11 – 
daxrili (mcuravi) transportiori;  12 - mimRebi biteri; 13 – 
amosatvirTavi Sneki;  14 – asaqcevi biteri;  15 – samarcvle 
elevatori;  16 – Sneki;  17 – TavTavis elevatori;  18 – 
burdosabertyi;  19 – burdosateni;  20 – bzesateni;  21 – marTuli 
Tvali;  22 – sagrZelebeli;  23 – TavTavebis Sneki;    24 da 25 – 
sawmendis cxaurebi; 26 da 29 – TiTebiani cxaura; 27 – samarcvle 
Sneki;   28 – ventilatori;  30 – sabertyi dafa; 31 -  dolqveSi; 32- 
doli; 33 – wamyvani Tvali; 34 - saWreli aparati. 

  

 
                             9        8   7       6 
                   suraTi 4.3. mealafis muSaobis sqema 
1 - moZravi winaRmZravi; 2 – saxeluri; 3 – defleqtori; 4 – milsadeni; 5 
– doli; 6 – milyeli;  7 – amwevi meqanizmi;   8 – ventilatori;   9 – 
urika.   

 
       yvelanairi uxeSi sakvebis (namjisa, Calis da bzis) 

dasaWrelad da mindvridan gadasatanad gamoiyeneba specialuri 
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sakidi mealafebi da misabmeli, romelsac hkideben an Sesabamisad 
ubaven nebismieri markis borblebian traqtorebs, romlebis 
mosavlis aReba-transportirebis dros gamoiyeneba. mealafis 
muSaobis sqema gamoxatulia suraT 4.3.-ze. 
      mindvris kulturebis fizikur-meqanikuri Tvisebebisa da 
biologiuri niSnebiT mkveTrad gansxvavebuli SemTxvevebis dros  
             

 
                   
          suraTi 4.4. mzesumziras asaRebi kombaini 
 

maT asaRebad Seqmnilia Sesabamisi kulturebis kombainebi. magaliTad, 
mzesumzira TavTavian pureulebTan SedarebiT aris bevrad maRali, 
sqeli ReroTi, misi marcvlebi advilad ileweba, magram araTanabrad 
mwifdeba, kalaTebi gansxvavebul simaRlezea ganlagebuli da 
daxrilia.  analogiuria simindis kulturac. amitom aseTi 
kulturebis kombainebs ukeTebenN samarjveebs, romlebsac amagreben 
kombainebis samkalsa da salewze. rav Seexeba siminds, am 
kulturisTvis amzadeben specialur kombains, romelic mxolod am 
kulturas iRebs (suraTi 4.4., 4.5). 

 

 
 

suraTi 4.5. mzesumziris aRebis procesis teqnologiuri sqema 
 

   saburRule kulturebis - wiwiburas, fetvisa da sxva msgavsi 
kulturebis aRebisas unda gaviTvaliswinoT, rom isini metad 
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araTanabrad mwifdeba, aRebis dros aqvT maRali tenianoba, 
momwifebuli marcvali advilad cviva da lewvis procesSi ziandeba. 
aseTi kulturebis aRebis win kombainebSi ayeneben specialur 
samagrebs da rezinis damcavebs (darezinebuli Rvedis frTebs), raTa 
minimumamde Semcirdes danakargebi. am kulturebis aReba unda 
CavataroT aucileblad 2 fazad, romelic zemoT iyo aRwerili. 

          

 
 
     suraTi 4.6. simindis amRebi specialuri kombaini 
 
mravalwlovani mravalwlovani parkosani balaxebis – ionja, 

samyura, esparceti, da marcvlovani balaxebis – koindari, saTiTura, 
wivana, saTesleebis  aRebis procesSi maRali tenianobis, mcire 

zomis Teslis, araTanabari momwifebisa da sxv. mizezebis gamo Tesli 
unda aRebuli iqnas 2 fazad aRebis wesiT. 

rogorc zemoT avRniSneT, simindis samarcvled asaRebad unda 
gamoviyenoT am kulturisTvis specialurad Seqmnili kombainebi, 
romlebic aiReben taroebs da RerofoTlovan masas. aseTi kombainebi 
TviTonve axarisxeben fraqciebad (3 fraqciad) marcvals, taros 
biomasasa da daqucmacebul Reroebs.  

Sesabamisi rTuli da ZviradRirebuli kombainebis uqonlobis 
SemTxvevaSi, siminds samarcvled iReben 2 xerxiT: pirvelis dros 
tardeba mcenaris moWra, taroebis mocileba, Reroebis daqucmaceba, 
taroebze fuCeCis mocileba da taroebis Semdgomi Sroba da 
stacionarSi galewva. me-2 xerxi moicavs mcenaris moWras, taroebis 
galewvas da Reroebis daqucmacebas. miRebul marcvals stacionarSi 
wmenden da aSroben. garda simindis marcvlad amRebi kombainebisa 
arsebobs tarosawmendebi, salewebi, transportiorebi, saSrobebi, 
agreTve kombainebis mravalferovani damxmare samarjveebi, romlebic 
kompleqtaciis xarisxzea damokidebuli da winaswari SekveTis sagans 
warmoadgens. 

simidis mosavlis aRebis Semdeg samarcvle siminds 2 
teqnologiuri sqemiT amuSaveben:  a) simindis damuSaveba da Sroba 
taroebSi da b) Sroba taroebSi da dafSvnili simindis damuSaveba. 



 193

arsebobs fuCeCebisagan taroebis gasufTavebis/Semoclis 
stacionaruli da moZravi teqnologiuri sqemebi. 

 
 
 
 

 
 

suraTi 4.7. simindis marcvlis aRebis teqnologiuri sqema 
 

  
. 

 
 

suraTi 4.8. FfuCeCSemosaclelis (moZravi varianti)  
teqnologiuri sqema 

 
1 – fiwliani amkrebi; 2 – CamtvirTavi transportiori; 3 – taroebis 

momgrovebeli (bunkeri); 4 – daqanebuli dafa; 5 – marcvlis Sneki; 6 – 
fuCeCSemosacleli;  7 – fuCeCis transportiori; 8 – eqshausteri;9 – mili; 
10 – mimWeri mowyobiloba; 11 – Sualeduri elevatori; 12 – gadmosatvirTi 

elevatori. 
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 suraTi 4.9. FfuCeCSemosaclelis (stacionaruli  
varianti) teqnologiuri sqema 

1 – ormo;  2 – CasatvirTi mowyobiloba;  3 – taroebis magrovebeli 
(bunkeri);  4 – Rari;  5 – transportiori;  6 – dasajdomi adgilebi. 

   simindis fuCeCSemoclil xmel taroebs lewaven (fSvnian) 
specialur safSvnel agregatebze, ris Sedegad miiReba marcvali da 
naquCi, romlis teqnologiuri sqema mocemulia 4.9. naxatze. 

 
 
1 – mkvebavi elevatori;   

2–CamtvirTavi cicxvi;   3–
safSvneli (salewi) doli;  
4– naxvretebiani cilindri; 
5-transportiori; 6-msubuqi 
minarevebis gamosatani 
saxelo; 7- marcvlis Sneki; 8- 
ventilatori;      9 – 
marcvlis elevatori 
 

 
 

suraTi 4.10. simindis safSvnelis teqnologiuri sqema 
 

   brinjis, agreTve erTwlovani samarcvle parkosnebis – soias 
da lobios mosavlis asaRebad unda SeirCes maTi momwifebis 
optimaluri periodi da kombainis iseTi klasi, romlebsac rezinis 
muxluxasavaliani Sasi aqvs. saqarTvelos klimaturi pirobebidan da 
naTesebis dasarevlianebis donidan gamomdinare, aRebis momentSi 
unda iqnas gadawyvetileba miRebuli mosavlis pirdapiri an 2 fazad 
aRebis gamoyenebis Sesaxeb. 

 mindvris iseTi kulturebis mosavlis aReba, rogoricaa 
Zirxvenebisa da tuberebis mqone kulturebi, maTi mosavlis aRebis 
TvalsazrisiT yvelaze Sromatevad operaciebs moiTxovs, radgan maTi 
didi nawili erTdroulad ar Sedian simwifeSi da bevri Sromisa da 
xarjebis gawevaa saWiro Zirxvenebisa da tuberebis (kartofili) 
udanakargod aRmoRebisaTvis. 
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      gansakuTrebulad Sromatevadia Zirxvenebisa da tubebebis 
amoReba Semodgomis naleqebis periodSi. amitom aseTi kulturebis 
mosavlis aReba specialuri kombainebiT an meqanizmebiT warmoebs. 
amJamad gamoiyeneba Zirxvenebisa da kartofilis amRebi metad rTuli  
 

        
suraTi 4.11 kartofilis asaRebi kombaini 

 
konstruqciis kombainebi, romlebic maRali warmadobiT xasiaTdeba. 
gansakuTrebiT aRsaniSnavia kartofilis amomTxrel-gamwmendi 
kombainebi. maTi saSualebiT aRebuli kartofilis mosavali gadaaqvT 
stacionarSi, sadac warmoebs mosavlis Semdgomi damuSaveba. 
analogiuri sqemiT warmoebs Zirxvenebis (Saqris Warxlis) mosavlis 
aReba, zogjer 2 fazad, roca jer foCebis aReba warmoebs, xolo 
Semdeg Zirxvenebisa.  momdevno etapze mimdinareobs maTi stacionarSi 
damuSaveba.  

                
 
              suraTi 4.12. Warxlis asaRebi kombaini 
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amJamad mimdinareobs teqnologiuri garRvevebi iseTi mindvris 
kulturebis erTjeradad (pirdapir) meqanizebuli wesiT asaRebad, 
romlebic erTdroulad ar mwifdebian, rac gulisxmobs nano da 
bioteqnologiebis, agreTve axali kompoziciuri nano da bio 
masalebis gamoyenebiT mindvris kulturebis iseTi jiSebis da 
agregatebis Seqmnas, romlebic araTu erTdroulad Sedian simwifis 
fazaSi, aramed mcenareze nayofebic ganlagebulia amRebi kombainebis 
meqanizmisaTvis xelsayrel adgilebSi, anu “morgebuli da 
mowyobili” arian kombainebis teqnologiuri agregatebis efeqturi 
muSaobisaTvis. konstruqtorebis da biologi seleqcionerebis 
erToblivi Sromis nayofia mindvris iseTi kulturebis axali 
jiSebi, romlebsac nayofebi zomebiTac erTgvarovani arian.  aseTi 
kombainebis yvelaze rTuli agregati wiTeli, nawilobriv 
moumwifebeli vardisferi da mwvane nayofebis damxarisxebelia, 
romelic aseT fraqciul daxarisxebasac axorcielebs (suraTi 4.12). 
     

 
               
                 suraTi 4.13. universaluri amRebi kombaini 

 
arseboben mindvris iseTi kulturebic, romelTa gamoyenebis da 

aRebis fazebis mixedviT, maT bostneuli kulturebis datvirTvac 
aqvT. aseTebia magalitad, lobio, simindi da barda. lobios mwvane 
parkebis mosavals iReben parkebSi marcvlevis Camoyalibebis fazaSi. 
bardis mwvane marcvlebs iReben misi parkebis marcvliT Sevsebis 
dasrulebis fazaSi, xolo siminds iReben marcvlebis rZisebri 
simwifis dasrulebis fazaSi. amisaTvis gamoiyeneba specialuri 
kombainebi. suraTze 4.14 warmodgenilia mwvane bardis amRebi 
specialuri kombaini, romelic specialur yuTebSi agrovebs mwvane 
bardis garCeul marcvals sakonservo sawarmoSi Semdgomi 
transportirebisa da mwvane bardis aRebis teqnologiuri procesi 
Semdegnairad mimdinareobs: dawolil mwvane masas Tibaven da 
Rvareulebad awyoben, SeSrobis Semdeg kreben kombainis amkreb-
satvirTveliT, gamolewaven da kombainis marcvalSesakreb yuTebiT 
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satransportod amzadeben. suraTze 4.15 mocemulia bardis, xolo 
suraTze 4.16.-ze simindis asaRebi kombainebis teqnologiuri sqemebi. 

 

 
 
         suraTi 4.14. bardis mwvane marcvlis amrebi kombaini 

 
 

suraTi 4.15. bardis salewi kombainis muSaobis sqema 
 

   
 

suraTi 4.16. simindis amRebi kombainis muSaobis  
teqnologiuri sqema 
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             4.3. mosavlis aRebis organizacia 
 

   mindvris kulturebis mosavlis aReba Tesvis kompaniis Semdeg 
yvelaze sapasuxisgeblo agroteqnikuri RonisZiebaa. gansakuTrebiT 
rTulia pureulebis marcvlis aReba, romelic  metad 
didmniSvnelovani da pasuxsagebi samuSaoa soflis meurneobaSi. 
arsebiTad am dros xdeba mTeli wlis manZilze mosavlianobis 
asamaRleblad gatarebul RonisZiebaTa Sedegebis Sejameba. mosavlis 
aReba sezonuri saqmea da misi gaWianureba yovlad dauSvebelia, amas 
SesaZlebelia Tan mohyves mniSvnelovani da zogjer gamousworebeli 
zaralic. am samuSaoebis ZiriTadi amocanaa _ biologiuri mosavlis 
rac SeiZleba srulad aReba da danakargebis minimumamde Semcireba. 
es SesaZlebelia mxolod im pirobiT Tu winaswar gulmodgined  
iqneba Sedgenili mosavlis aRebis yvela detalis gaTvaliswinebiT 
da maqsimalurad SemWidrovdeba mosavlis aRebis vadebi. 
   mindvris kulturebis mosavlis aRebis vadebis sworad 

gansazRvras didi sameurneo mniSvneloba aqvs. dadasturebulia, rom 
marcvlis sruli momwifebidan mosavlis aReba 10–12 dRis Semdeg 15–
20% -iT zrdis danakargebs, zogierTi cvenadi jiSebis SemTxvevaSi 
kidev ufro metad, amasTan mkveTrad uaresdeba marcvlis xarisxi. 
TavTaviani pureulis mosavlis aReba iwyeba marcvlis cviliseburi 
simwifis Sua periodSi, Tavis mxriv es periodi damokidebulia TviT 
kulturaze, jiSze, agroteqnikis doneze, niadagis Tvisebebsa da 
reliefze, mindvrebis sisufTavesa da dasarevlianebaze, wlis 
klimatur pirobebze. 

    saqarTveloSi mindvris kulturebis pureulTa pirveli 
jgufidan yvelaze adre Semodis saSemodgomo qeri da misi aRebiT 
iwyeba mkis periodi, romelic ivlisis pirvel dekadas emTxveva. 
daaxloebiT 8–10 dRis Semdeg iwyeba saSemodgomo xorblisa da 
saSemodgomo Wvavis aReba, amas mosdevs sagazafxulo qeri da Semdeg 
sagazafxulo xorbali. yvelaze gvian Semodis Svria. 

    TavTaviani pureulis mosavlis aRebis vadis sworad 
gansazRvraSi didi mniSvneloba aqvs jiSis biologiur 
Taviseburebas, marcvlis cvenadobis unars. cvenadi jiSebis sul 
ramdenime dRiT dagvianebiT aRebis dros marcvlis danakargebi 30–
35%-mde izrdeba. rbili xorbali ufro advilad ganicdis Cacvenas 
vidre magari xorbali, amitom mis mosavals pirvel rigSi iReben. 
magari xorblis dagvianebiT aRebisas mas TavTavi emtvreva, aseve 
emarTeba saSemodgomo qers, xolo Wvavis marcvlebi gadamwifebisas 
swrafad ibneva. 

   mindvris kulturebis mosavlis aRebis farTod gavrcelebuli 
wesia kombainebiT aReba erT fazad anu pirdapiri kombainirebiT. es 
mniSvnelovnad aCqarebs da aadvilebs mosavlis aRebas, amcirebs 
danakargebs, magram pirdapiri kombainirebiT aRebisaTvis saWiroa yana 
Tanabrad da kargad iyos Semosuli da marcvli srulad 
momwifebuli, rom is advilad ilewebodes, marcvlis tenianoba am 
dros 16–18%-ze meti ar unda iyos. amis Semdeg marcvali da TavTavi 
swrafad Sreba, iwyeba misi gadamwifeba da advilad ibneva, izrdeba 
danakargebi. am movlenis Tavidan asacileblad, mowinave fermerebi 
karga xania mimarTaven mosavlis or fazad aRebas. es imaSi 
mdgomareobs, rom yana jer iWreba samkeliT, marcvlis cviliseburi 
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simwifis ukanasknel fazaSi, roca misi tenianoba 20–25%-s ar 
aRemateba da ewyoba Rvareulebad. 2–3 dRis Semdeg, roca Rvareulebi 
SeSreba da marcvali dakargavs tenis moWarbebul raodenobas, 
kombainebze mowyobili amkrefis saSualebiT xdeba Rvareulebis 
akrefa da lewva. es wesi saSualebas iZleva mosavlis aReba 
daviwyoT 5–6 dRiT adre, amasTan mosavlis aRebisaTvis gamoviyenoT 
samkali manqanebi da davaCqaroT es samuSaoebi, Tumca am dros 
mniSvnelovnad izrdeba energoSemcvelebze gaweuli danaxarjebi. 

   gansakuTrebiT efeqtiania mosavlis or fazad aReba maSin, 
roca yana dasarevlianebulia. winaswar moWrili Rvareulebi kargad 
Sreba, kombainis mwarmoebloba izrdeba, gamolewili marcvali am 
dros ufro mSrali da sufTaa, vidre erT fazad aRebis dros, 
marcvlis saTesle Rirseba ukeTesia, xolo purcxobis Tvisebebi 
ufro maRalia, Seicavs met cilebs. mosavlis or fazad aReba 
xelsayrelia agreTve im SemTxvevaSi, Tu yana mkvrivi da sqelia da 
maRalia, agreTve roca araTanabrad aris Semosuli marcvali an yana 
Cawolilia. mizanSewonili ar aris dabali da Txeli yanis mosavlis 
or fazad aReba, es meTodi ar gamodgeba Warbtenian raionebSic, 
sadac moWrili masa advilad ar Sreba, amasTan Tu amindebic 
mosavlis aRebis dros wvimiania, xSiri wvimebis dros fexze mdgomi 
yana ufro advilad Sreba vidre Rvareulebi. gaWianurebuli 
wvimebisa da uamindobis pirobebSi pirdapir kombainirebiT, erT 
fazad aRebas unda mieces upiratesoba. xolo mosavlis aRebis am 
orive wesis gonivrulad Sexameba da gamoyeneba kidev ufro aCqarebs 
mosavlis aRebas da minimumamde amcirebs marcvlis danakargebs. 

   mcenaris moWris simaRle damokidebulia yanis mdgomareobaze. 
mSral adgilebSi yana iWreba 15–20 sm. simaRleze, tenian pirobebSi 
Wrian ufro maRla. imisaTvis rom ukeTesad gamoSres  Rvareulebi, 
yanis moWra sjobia mwkrivebis gardigardmo, am SemTxvevaSi ukeTesad 
ewyoba Rvareulebi da advildeba Semdeg maTi aReba da lewva, 
naklebia danakargebi. 

   Tanamedrove kombainebi maRali warmadobiT xasiaTdebian da 
sagrZnoblad aCqareben mosavlis aRebas. 

   mosavlis aRebis dros farTod unda iqnes gamoyenebuli 
kompleqsuri meqanizacia, galewili marcvlis kaloze mitana, 
ganiaveba, gaSroba, daxarisxeba, avtomanqanebze da satraqtoro 
lafetebze datvirTva, elevatorebSi gagzavna. saTesled Senaxva, 
agreTve galewili namjis dawnexva, mindvridan gamotana da dazvinva. 
mosavlis aRebisTanave mindori unda damuSavdes momdevno 
kulturebisaTvis. 

   mTian raionebSi, ferdobebze da didi daxrilobis pirobebSi, 
sadac kombainisa da didi samkali manqanebis gamoyenebis 
SesaZlebloba ar aris, mindvris kulturebis mosavals iReben 
ramdenime fazad. martivi samkali manqanebiT da zogan xeliTac, 
romelSic Sedis mka da konebad Sekvra an mocelva da dabululeba, 
kaloze mizidva, Znebad dadgma, stacionaruli salewi manqanebiT 
lewva da sxva. 
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4.4. memcenareobis produqciis aRebuli mosavlis pirveladi     
 damuSaveba, dafasoeba, transportireba, dasawyoeba da 

mikvlevadoba 
 

    mindvris kulturebisagan miRebuli mosavlis yvelaze rTuli 
teqnologiuri procesi aqvs Tambaqosa da wekos kulturebs. Tambaqos 
foTols iReben teqnikuri sinwifis fazaSi. foTlis firfita am 
dros Ria mwvane fers iRebs, misi wvero da kideebi odnav yviTldeba, 
foToli ufro webovani xdeba, mTavari ZarRvi Riafers iRebs da 
foToli specifikuri tkacuniT advilad scildeba Reros. foTlebi 
mTel mcenareze erTbaSad ar mwifdeba. pirvelad Semodis qveda, 
Zveli foTlebi, Semdeg Suawelisa da bolos zeda foTlebi. 
Tambaqos umetes jiSebSi foTlis momwifeba 5–6 iarusad xdeba, amis 
Sesabamisad foTlis Setexvac 5–6-jer warmoebs. saqarTveloSi 
gavrcelebuli trapzonis jiSebi 6-jer saWiroeben Setexvas, samsunis 
jiSebi–7-jer. diubekisa da amerikanis jiSebze ki 8–10 Setexvas 
mimarTaven. 

     amis mixedviT, Tambaqos da wekos foTlis teqnikuri 
momwifeba da mosavlis aReba erTnaxevar-or Tves grZeldeba. 
moumwifebeli foTlis naadrevad aReba mizanSewonili ar aris, is 
didi raodenobiT Seicavs wyals da azotian naerTebs, arTulebs 
Srobas da fermentacias, auaresebs xarisxs. 

  gadamwifebul foTolSi ki naklebia mSrali nivTiereba, is 
ufro msubuqia, xarisxi uaresdeba. Tambaqos yvela iarusis foToli 
erTnairi xarisxis ar aris. umaRlesi xarisxis Tambaqos iZleva zeda 
iarusis foTlebi. maRalxarisxovan Tambaqos nedleulSi dabalia 
organuli mJavebis Semcveloba, misi raodenobis gadideba iwvevs 
produqciis xarisxis gauaresebas. 

 

            
 
           suraTi 4.17. Tambaqos da wekos foTlis amRebi da 
                        damxarisxebeli kombaini 
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 amJamad konstruqtorebis mier Seqmnilia Tambaqos da wekos 
iarusuli foTlebis asaRebi iseTi kombaini, romelic foTlebis 
motexvasTan erTad maT zomis mixedviT awyobs da kravs, romelic 
pirdapir sawarmoebSi igzavne gamosaSrobad da fermentaciisaTvis.   

 
                                  
                              suraTi 4.18.  
 
pirveli Setexva (dibi) 2. Setexva (xaSlama) 3. mesame da meoTxe Setexva 

(qveanaCi da anaCi) 4. mexuTe Setexva (torukalTi), 5. meeqvse Setexva 
(toruki), 6. Setexva (filiCi), 7. watexili yvaviledi 
 
      Tambaqos mcire aromatuloba da dabali xarisxi Sedegia masSi 
arsebuli advilad aqroladi eTerovani zeTebis dakargvisa. 
afxazuri samsunis TambaqoSi eTerovani zeTebi, rogorc wesi, metia 
vidre lagodexis raionis trapzonis jiSebSi, amis gamo isini ufro 
aromatul da maRalxarisxovan produqcias iZlevian. fisovani 
naerTebi agreTve aumjobesebs Tambaqos aromatsa da xarisxs. fisebis 
Semcveloba Tambaqos foTolSi iarusuli Setexvis mixedviT 
TandaTanobiT matulobs mexuTe Setexvamde, Semdeg ki kvlav 
mcirdeba, amis gamo umaRlesi xarisxis Tambaqos meoTxe–mexuTe 
Setexvebi iZleva. foTlebis Setexva sruldeba xeliT, dRis meore 
naxevarSi, namis SeSrobis Semdeg. kidev ufro ukeTesia saRamos an 
RamiT Setexva. erTdroulad warmoebs mxolod erTi iarusis 
foTlebis Setexva. Setexili foTlebi mcire dastebad ewyoba 
mwkrivebs Soris. mwkrivSi Setexvis damTavrebisTanave dastebi gaaqvT 
nakveTidan, awyoben kalaTebSi an yuTebSi da miaqvT fardulebSi 
asanemsad. Tambaqos CayviTlebas sxvadasxva wesiT axdenen. es aris 
anemsvamde–grovebSi CayviTleba, zonarze acmuli foTlebis iatakze 
dawyoba da zonarze acmuli da CarCoebze dakiduli foTlebis 
CayviTleba. pirvel wess axla TiTqmis aRarsad ar iyeneben. meore 
wesi miRebulia mxolod Semodgomaze Tambaqos CayviTlebisaTvis, 
rodesac civi da wvimiani amindebi saSualebas ar iZleva CarCoebze 
CayviTlebisaTvis. praqtikaSi farTod gavrcelebulia CarCoebze 
dakiduli foTlebis CayviTleba. erT standartul CarCoze Tavsdeba 
farTofoTliani jiSis 18–20 zonari, xolo saSualo da patara 
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foTliani jiSebis 22_24 zonari. zonarze anemsili Tambaqo 
dauyovnebliv unda daikidos CarCoze. Semdeg CarCoebs dgamen 
fardulSi da aseT mdgomareobaSi toveben 2–3 dRes. mSralsa da 
qarian amindSi CarCoebi erTmaneTTan mWidrod unda ganlagdes, tensa 
da wvimian amindSi ki ufro meCxerad. CayviTlebis procesi daCqarebis 
mizniT, diliT an saRamos, CarCoebi gareT gamoaqvT 2–3 saaTiT. 

mindvridan fardulSi Tambaqos foTlis gadatanis dros unda 
veridoT foTlis dazianebas, davicvaT is mzis sxivebis pirdapiri 
moqmedebisa da mtvrisagan. fardulebSi foToli ewyoba safenze an 
kargad datkepnil miwis iatakze. foTlis didi xniT grovaSi gaCereba 
dauSvebelia, is SeiZleba advilad Caxurdes, amitom dauyovnebliv 
unda ainemsos da gaifinos. 

 

                 
           
             suraTi 4.19. asxmuli Tambaqos Sroba 
 
Tambaqos foToli Setexvidan erTi dReRamis ganmavlobaSi unda 

ainemsos 5–6 metrian zonarze. amisaTvis foTols winaswar 
axarisxeben, simwifis, sididis, meqanikuri Tu mavnebel-avadmyofobaTa 
mier dazianebis niSnebiT. daxarisxebuli Tambaqos foToli ufro 
Tanabrad Sreba da xarisxovan produqcias iZleva. zonarze calke 
ainemseba erTi Setexvis, erTnairi sididisa da simwifis Tambaqos 
foTlebi, xolo meqanikurad an mavneblebisagan da daavadebebiT 
dazianebuli foTlebi calke zonarze unda ainemsos. aseve calke 
ainemseba dauzianebeli, magram Semousvleli foTlebi. 

zonarze anemsil foTlebs Soris garkveuli manZili unda iqnes 
datovebuli, rom foToli ukeTesad gamoSres. zedmetad mWidrod 
moTavseba an foTlebis zedmetad daSoreba iwvevs ara Tanabar 
Srobas da produqciis xarisxis gauaresebas. Cveulebriv miRebulia, 
rom foTolTa Soris manZili zonarze foTlis yunwis simsxos 
naxevars unda udrides. 

  Tambaqos foTlis anemsva xeliT warmoebs da Zlier 
Sromatevadia. ukanasknel wlebSi konstruqtorebma SeimuSaves 
Tambaqos asanemsi manqanebi, romelsac mowinave meurneobebi 
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warmatebiT iyeneben. erTi aseTi manqana 300–400-mde standartul 
zonars nemsavs da Sromis nayofierebas zrdis 8–10-jer. 

   zonarze anemsili Tambaqos foToli, vidre is gaigzavnebodes 
safermentacio qarxnebSi, unda gaSres. Tambaqos foTlis Sroba 
arsebiTad rTuli procesia. is ori fazisagan Sedgeba: es aris 
CayviTleba da fiqsacia anu sakuTriv Sroba. 

CayviTleba normalurad mimdinareobs 25-300C siTbosa da haeris 
fardobiTi tenianobis 80–85%-is pirobebSi. am dros foTolSi 
mimdinareobs rTuli bioqimiuri procesebi: cilebi iSleba, nikotinis 
Semcveloba mcirdeba, aromatul nivTierebaTa raodenoba matulobs, 
mkveTrad mcirdeba tenianoba, 6–7%-mde CayviTlebis procesSi mSrali 
nivTierebis raodenoba foTolSi klebulobs. yovelive amis Sedegad, 
Tambaqos xarisxi umjobesdeba, foToli yviTel fers iRebs. 

    CayviTleba damTavrebulad iTvleba Tu samsunis jiSis 
Tambaqos foTlis erTi meoTxedi kargad iqneba gayviTlebuli, xolo 
foTlis danarCeni nawili moyviTalo fers miiRebs. trapzonis 
jiSisaTvis saWiroa, rom foTlis firfitis naxevar srul 
gayviTlebamde iqnes miyvanili. 

     Tambaqos foTlis fiqsacias anu sakuTriv Srobas, axdenen 
mzeze an specialur cecxlsaSrobSi. mzeze gaSrobisas, 
CayviTlebuli Tambaqos foTlebi, CarCoebianad, fardulebidan gareT 
gamoaqvT, sabolood gasaSrobad, CarCoebis gamotana xdeba diliT, 
namis SeSrobis Semdeg. 

    axlad CayviTlebuli foTlebi mcxunvare mzeze SesaZlebelia 
daiwvas, amitom SuadRisas CarCoebi kvlav fardulSi SeaqavT, 
foTlis mzeze Srobis procesi, amindisa da foTlis mdgomareobis 
mixedviT, 8-dan 22 dRemde grZeldeba. am xnis ganmavlobaSi CarCoebi 
yoveldRiurad unda iqnes gamotanili da saRamoze kvlav 
fardulebSi Setanili. amasTan uamindobis SemTxvevaSi, zogjer erTi 
dRis ganmavlobaSi ramdenjermea saWiro CarCoebis fardulSi Setana 
da gamotana. es procesi Tambaqos Srobisas metad Sromatevadia. 
bolo periodSi Seqmnes CarCoebis meqanikurad gamotanisa da Setanis 
danadgari eleqtro amZravebis saSualebiT, rac didad aCqarebs da 
aiolebs muSaobas. 

    Tambaqos Sroba warmoebs foTlis mTavari ZarRvisa da yunwis 
srul gaSrobamde. magram amave dros unda veridoT foTlis 
firfitis zedmetad gaSrobas, mis daxrukvas mzeze. amis gamo 
foTlis firfitis saTanado gaSrobis Semdeg misi mTavari ZarRvisa 
da yunwis saboloo Sroba mimdinareobs CrdilSi, fardulebSi. 
sabolood gamSrali Tambaqos foTlebi CarCoebidan ixsneba, or-sam 
zonars erTad kraven–havagebad da fardulSi inaxaven. 

   Tambaqos foTlis mzeze Srobis dros maRalxarisxovani 
nedleulis miReba TiTqmis mTlianad amindis pirobebzea 
damokidebuli. amasTan erTad es procesi, rogorc vTqviT sakmaod 
did drosa da Sromas moiTxovs. amitom zogierT qveynebSi iyeneben 
Tambaqos cecxlze Srobas. pirvel periodSi 40–420 C-ze, xolo Semdeg 
48–500 C pirobebSi. temperaturis, haeris tenianobisa da ventilaciis 
regulirebiT, specialur cecxlsaSrobebSi aRweven Tambaqos 
foTlis CayviTlebisa da Srobis procesis TiTqmis erTdroulad 
Sesrulebas, rac Zlier aCqarebs muSaobas. amasTan erTad unda 
aRiniSnos, rom Tambaqos foTlis CayviTlebis procesi am SemTxvevaSi 
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Zalze swrafad mimdinareobs da foToli ver aswrebs masSi arsebul 
nivTierebaTa imdagvarad gardaqmnas, rogorc bunebrivi Srobis dros. 
amis gamo cecxlze gaSrobili Tambaqos xarisxi Tavisi aromatiTa da 
gemovnebiT Camouvardeba bunebrivad, mzeze gamSrals. 

   Tambaqos mSrali foToli, standartis mixedviT xarisxdeba, 
ewyoba dastebad da calebad ikvreba, am samuSaoTa SesrulebiT 
mTvardeba meTambaqoes samuSao.  Semdeg igzavneba damamzadebel 
punqtebSi. Tambaqos foTlis saboloo damuSaveba xdeba 
safermentacio qarxnebSi, ris Semdeg is igzavneba Tambaqos 
fabrikebSi.   

   ZiriTadi mosavlis aRebis Semdeg, siciveebis dawyebamde, kidev 
sakmarisi dro rCeba, rom mcenarem gaagrZelos zrda da foTlis 
damatebiTi, Tambaqos meore mosavli mogvces. meore anu damatebiTi 
mosavlis miRebas sxvadasxva wesiT aRweven: pirveli wesiT mosavlis 
aRebis damTavrebisTanave Reroebs Wrian miwidan 20  sm simaRleze. 
plantaciaSi SeaqvT mineraluri sasuqebi, 60 kg. amoniumis gvarjila, 
100 kg. superfosfati da Toxnisa an kultivaciis meSveobiT mas 
niadagSi aTavseben. Tu niadagSi teni sakmarisi ar aris mas rwyaven. 
am pirobebSi mcenare namxrevebs ikeTebs. normaluri 
ganviTarebisaTvis saWiroa datovebuli iqnes mxolod erTi an ori 
namxrevi. 

   meore wesiT Reros zeda nawilSi kargad ganviTarebul sam 
namxrevs toveben, Tavebs waaWrian da iRliidan gamotanil namxrevebs 
aclian. datovebul namxrevebs ki 6–8 foTols unarCuneben. 

   mesame wesiT, ukanasknel SetexvisTanave, Reroze toveben erT an 
ors, kargad ganviTarebul namxrevebs, mis zemoT ki Reros Wrian. 
lagodexis raionis pirobebSi am wesebis gamoyenebiT heqtarze 800 kg-
mde damatebiTi mosavlis miReba SeiZleba. 

 

 
    
         suraTi 4.20. pirveladi damuSavebis Semdeg 
              gamzadebuli Tambaqos nedleuli 
  
wekos mosavals iReben foTlis teqnikuri simwifis fazaSi. am 

dros foToli ufro mkvrivia, maRali, ris gamo gadaxrilia Zirs. 
mcenares aqvs misTvis damaxasiaTebeli wekos Zlieri suni. mSrali 
nivTierebisa da nikotinis dagroveba wekos foTolSi grZeldeba mis 
srul momwifebamde. amitom mosavlis naadrevad aRebas SesaZlebelia 
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mohyves didi danakargebi, magram mosavlis aRebis dagvianebac ar 
SeiZleba, radgan, amas zogjer uswrebs yinvebi da mTeli mosavali 
iRupeba. 

   Semosuli wekos gaSroba rom daCqardes zogjer mimarTaven 
mTeli mcenaris Suaze gaWras daniT, zevidan qveviT. am operacias 
asruleben mosavlis aRebamde 3–5 dRiT adre. mcenare, rom ar 
waiqces, Reros Wrian ara mTel sigrZeze, aramed fuZemde, miwis 
zedapiridan 5–6 sm. mosavlis aRebis dros wekos Rero ZirSive 
iWreba, mosavals iReben mSralsa da mzian amindSi. moWril masas 
ramdenime saaTiT mindorSive toveben SesaWknobad, roca foTlebi ise 
darbildeba, rom Reros miekrobian da gadaRunviT aRar 
gadaimtvrevian. is gadaaqvT saSrob SenobaSi CasayviTleblad da 
gasaSrobad. 

   wekos CayviTleba warmoebs Tambaqos analogiurad, grovebad, 
30–350C siTbos pirobebSi, 12–24 saaTis ganmavlobaSi. amis Semdeg 
wekos aSroben 35–40% tenianobamde da axarisxeben standartis 
mixedviT da gadamamuSavebel fabrikebSi agzavnian. 
 

        
      
    suraTi 4.21.  Saqris Warxlis mosavlis pirveladi damuSaveba 
 
    Saqris Warxlis mosavlis aReba da pirvelad damuSaveba  
mdgomareobs SemdegSi: Zirebis amoTxra, foTlebisa da boloebis 
waWra, miwisagan gasufTaveba da grovebad dawyoba, zedmeti masis 
moSoreba, garecxva da dafasoveba didi zomis kraftis tomrebSi. 
aRebuli Warxlis didi xniT mindorSi gaCereba mizanSeuwonelia, 
radgan mzisa da qarebisagan Ziri Sreba da wonaSi klebulobs. Tu 
raime mizeziT ar xerxdeba mosavlis droulad gatana is droebiT 
unda iqnes Senaxuli mindvrad, amisaTvis Warxlis Zirebs  
mosaxerxebel adgilze konusurad agroveben zvinebad da gverdebidan 
ayrian miwas. zvinis zeda nawils ki Wilobebs afareben. 
      im SemTxvevaSi, rodesac Warxlis foTlebi xSiria da didi, 
zogjer mimarTaven mosavlis aRebis win mis gaTibvas specialuri 
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manqanebiT, es aadvilebs Semdeg Zirebis aRebas da gasufTavebas 
kombainiT, radgan mcenaris mwvane nawilebi aRar iWedeba da 
zedmetad ar tvirTavs kombains. 
     Warxlis Zirebis Senaxva did yuradRebas moiTxovs. siTbos 
pirobebSi Ziri sunTqvas aZlierebs, Saqris raodenoba mcirdeba, 
agreTve Zlierdeba daavadebani, rac lpobas iwvevs. amasTan erTad 
sul mcire yinvac ki 1–20C-is farglebSi, iwvevs Zirebis moyinvas da 
lpobas. Warxlis Zirebi kargad inaxeba 1–30C siTbos pirobebSi. 
Warxlis Senaxva warmoebs mimReb punqtebSi miwiszeda zvinebad, 
romlis fuZe 2–2,5 m. udris, xolo simaRle 1–1,5 m, sigrZe ki SeiZleba 
iyos 10–20 m-mde. 
      zvinebs gverdebidan ayrian svel miwis fenas 10–15 sm. sisqeze, 
xolo Semdeg zamTris yinvebis gaZlierebasTan dakavSirebiT miwis 
fenas adideben 30–40 sm-mde. es savsebiT sakmarisia Warxlis Zirebis 
yinvebisagan dasacavad. zvinebs zemodan afareben Wilobebs, erT an 
or wyebad. sistematurad warmoebs dakvirveba temperaturaze zvinis 
SigniT, risTvisac iq aTavseben Termometrs. Tu zvinSi temperaturam 
aiwia normaze zeviT, es imas niSnavs, rom mimdinareobs Caxurebis 
procesi. am adgilas zvini unda gaiSalos, ganiavdes da pirvel 
rigSi Warxali gaigzavnos qarxanaSi gadasamuSaveblad, Tu zvinSi 
temperatura normalurize dabla daeca, saWiroa zemodan daefaros 
Wilobebi. 
 
   
     4.5. mosavlis xarisxis bioqimiuri Sefaseba da standartizacia 
 
         mindvris kulturebis marcvlis qimiuri Sedgeniloba 
icvleba zrdis pirobebis, mcenareTa saxeobebisa da jiSebis 
mixedviT. marcvali Sedgeba wylis, organuli nivTierebisa da nacris 
elementebisagan. bunebriv pirobebSi momwifebul da gamomSral 
marcvalSi wylis raodenoba Seadgens saSualod 14%, calkeul 
pureulTa warmomadgenlebSi, adgilobrivi garemo pirobebis 
gavleniT, wylis raodenoba marcvalSi SeiZleba iyos meti an 
naklebi 12-16%-mde. wylis Warbi raodenoba marcvalSi sasurveli ar 
  

              cxrili 4.1 
pureulTa marcvlis qimiuri Sedgeniloba, % 

 
kultura cilebi naxSirwylebi cximebi nacari ujredana 

rbili 
xorbali 

magari 
xorbali 

Wvavi 
qeri 

Svria 
siminidi 
brinji 
fetvi 

wiwibura 

 
13,9 
 

16,0 
12,8 
12,2 
11,7 
11,6 
7,6 
12,1 
13,1 

 
79,9 
 

77,4 
80,9 
77,9 
68,5 
78,9 
72,5 
69,8 
67,8 

 
2,0 
 

2,1 
2,0 
2,4 
6,0 
5,3 
2,2 
4,5 
2,1 

 
1,9 
 

2,0 
2,1 
2,9 
3,4 
1,5 
5,9 
4,3 
2,8 

 
2,3 
 

2,4 
2,2 
5,2 
11,5 
2,6 
11,8 
9,2 
13,1 
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aris, am SemTxvevaSi marcvali cudad inaxeba, advilad Caxurdeba da 
kargavs aRmocenebis unars. maRali tenianobis marcvali unda 
gamoSres mzeze an specialur marcvalsaSrob danadgarebSi, SeiZleba 
marcvlis gaSroba saniaveblebSi gatarebiTac. marcvlis mSrali 
masis masis 86% modis organul nivTierebebze, aqedan 90% 
naxSirwylebze modis. marcvlis organuli nivTierebebSi Sedis 
cilebi, uazoto eqstraqtuli nivTierebebi, cximebi, nacris 
elementebi da ujredana. pureulTa marcvlis qimiuri Sedgenilobis 
saSualo maCveneblebi mocemulia zemoT motanil cxrilSi 4.1.        
     mindvris ZiriTadi kulturebis cilebs Tavisi mniSvnelobiT 
gansakuTrebuli adgili uWiravs organul nivTierebaTa Soris, 
vinaidan is warmoadgens adamianisa da cxovelTa kvebis zrdis 
safuZvels, mis Semcvelobaze didad aris damokidebuli marcvlidan 
miRebuli produqciis xarisxi da kvebiTi Rirebuleba. cilebiT 
yvelaze mdidaria xorbali 13,9-16,0%, yvelaze Raribi brinji-7,6%, 
simindSi is saSualod 11,6%-ia. marcvalSi sxvadasxvanairi cilaa, 
zogi maTgani wyalSi ixsneba da maT albuminebs uwodeben, xolo is 
cilebi, romlebic wyalSi ar ixsnebian webogvaras saxelwodebiT 
arian cnobili. webogvaras Tviseba imaSia, rom puris cxobis dros is 
comSi akavebs Saqris duRilis procesSi gamoyofil airebs da 
gamomcxvar purs aZlevs rbil, funTuSa agebulebas. aseTi ZarRviani 
webogvara axasiaTebs xorbals. Wvavis, qeris da Svriis marcvali ar 
Secavs aseT webogavars da amis gamo maTi fqvilisagan damzadebul 
coms ara aqvs iseTi welvadi Tviseba, rogorc xorblisas. webogvaras 
Semcveloba xorblis xarisxis erT-erTi ZiriTadi ganmsazRvreli 
niSania.  
     cilebis raodenoba marcvalSi sakmaod cvalebadia da is 
damokidebulia ara marto pureulTa calkeul warmomadgenelze, 
aramed jiSze, klimatze, niadagze, kulturis warmoebis wesze da 
teqnologiaze. mziansa da SedarebiT mSral pirobebSi cilebis 
raodenoba marcvalSi metia, vidre dasavleTis an CrdiloeTi  
eqspoziciis tenian pirobebSi. magari xorblis saukeTeso jiSebi 
Seicaven 21-25% cilas, amis gamo aseT xorbals msoflio bazarze 
maRali saeqsporto fasi aqvs. cilis Rirseba ganisazRvreba masSi 
aminmJavebis SemcvelobiT, am mxriv pirvelxarisxovani mniSvneloba 
aqvs Seucvleli aminomJavebis raodenobas (lizins, triptofans, 
valins da sxv.) rac metia maTi raodenoba cilaSi, miT ukeTesia misi 
sasursaTo da kvebiTi Rirseba. 
     saqarTvelos aRmosavleT raionebSi, axmetis, dedofliswyaros, 
siRnaRis, sagarejos da sxv. cilebis raodenoba xorblis marcvalSi 
metia, vidre naleqebiT SedarebiT mdidar lagodexis, yvarlis, 
Telavis raionebSi. sarwyav farTobebze cilebis raodenoba 
marcvalSi naklebia vidre urwyavebSi, magram sasuqebis gamoyenebiT 
sarwyav miwebzec SeiZleba SenarCunebuli iqnes marcvlis maRali 
cilis Semcveloba. cilebis Semcvelobaze mniSvnelovan gavlenas 
axdens agreTve azotovan nivTierebaTa SeTviseba niadagidan. azotiT 
mdidar Savmiwebze moyvanil pureulTa marcvali met cilas Seicavs. 
cilebis raodenobas marcvalSi zrdis agreTve organuli da 
mineraluri sasuqebi, gansakuTrebiT maSin, roca xorbali mindvris 
monokulturaa. 
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     azotiani sasuqebi, rogorc cilis sinTezis mTavari winapiroba, 
gavlenas axdenen sxva pureulebze da maT Soris simindze, romelic 
SedarebiT ufro Raribia cilebiT. cilovan nivTierebaTa raodenobas 
marcvalSi mniSvnelovnad zrdis jejilebis gazafxulze gamokveba 
azotiani sasuqebiT, da gansakuTrebiT, naTesis fesvgareSe gamokveba 
xorblis daTavTavebis fazaSi, naTesze azotiani sasuqebis sxnaris 
mosxurebiT. 
     marcvlis xarisxs mniSvnelovnad aumjobesebs agroteqnikuri 
kompleqsis maRal doneze Sesruleba: niadagis xarisxiani damuSaveba, 
xorblis drouli Tesva, naTesis movla, sarevelebisagan gasufTaveba, 
morwyvis wesebisa da normebis dacva. gansakuTrebul yuradRebas 
moiTxovs xorblis mosavlis drouli aReba da marcvlis 
gadamuSaveba. dadasturebulia, rom cilisa da webogvaras 
maqsimalur raodenobas marcvali Seicavs cviliseburi simwifis 
fazidan srul simwifeSi gardamaval periodSi. am dros aRebuli 
marcvali cilebiT ufro mdidaria. mosavlis or fazad aReba zrdis 
cilebis raodenobas marcvalSi.  
     didi yuradReba eqceva cilebiT mdidari da avsebuli Zlieri 
xorblis marcvlis warmoebas. Zlieri ewodeba iseTi xorblis 
marcvals, romelsac aqvs fqvilis didi gamosavlianoba da 
purcxobis maRali unari. marcvlis am Tvisebas gansazRvravs 
cilebis Semcveloba, webogvaras Semcveloba da xarisxi. Zlieri 
xorblis fqvili iZleva gamomcxvari puris did sasaqonlo matebas. 
magaliTad, Zlieri xorblis marcvlidan miiReba 115 kg 
maRalxarisxovani gamomcxvari puri, xolo iseTive raodenobis 
regularuli xorblis marcvlidan mxolod 91 kg. Zlieri xorblis 
marcvalSi cilebis Semcveloba ar unda iyos 14%-ze naklebi, xolo 
webogvara 28-32%-ze mcire. Zlieri xorblis damzadebis fasi 30-50%-
iT metia rigiT xorblis fasze. Zlieri xorblidan fqvilis 
gamosavali 80%-ia, xolo regularulidan mxolod 70%.  
    Zlieri xorblis misaRebad gadamwyveti mniSvneloba aqvs 
xorblis jiSs. dReisaTvis farTod gavrcelebuli xorblis 
seleqciuri jiSebi: bezostaia 1, mironovis 808, koperi da sxv., 
agreTve qarTuli seleqciis xorblebi: dolis puri, dika, deda, 
Savfxa, TavTuxi da sxv. da isini cilebis maRali SemcevelobiTa da 
purcxobis kargi unariT xasiaTdebian. isini Zlieri xorblis 
marcvlis miRebis saukeTeso wyaroa Sesabamisi agroteqnikis 
pirobebSi. 
      organuli nivTierebis mTavar nawils TavTavian pureulTa 
marcvalSi warmoadgenen naxSirwylebi. marcvlis wonis 2/3 am 
nivTierebebze modis. aqedan 90% saxamebels ukavia, danarCeni 10% 
wyalSi xsnad naxSirwylebs (Saqrebs), ujredanas da sxv. 
     saxamebeli wvrili marcvlebis saxiT moTavsebulia endospermis 
ujredebSi, xolo Saqari umTavresad marcvlis CanasaxSi. pureulTa 
calkeuli gvaris warmomadgenels saxameblis marcvlebis Taviseburi 
forma axasiaTebs. mikroskopuli analiziT SeiZleba dadgenili iqnes 
fqvilSi pureulTa minarevis arseboba. saxamebeli sxva 
naxSirwlebTan erTad, mTavari energetikuli wyaroa marcvalSi, 
romelic mcenaris sicocxlis pirvel fazaSi gamoiyeneba Teslis 
gaRivebisaTvis, xolo sasursaTod moxmarebisas iZleva adamianTa da 
cxovelTa sasicocxlo mimocvlis energiebs (me). garemo faqtorebis 
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gavleniT saxameblis raodenoba marcvalSi sakamaod did farglebSi 
meryeobs: xorbalSi 49-73%, simindSi 61-83%, brinjSi 48-68% da a. S. 
saxameblisa da cilebis raodenobas Soris, rogorc wesi, 
ukuproporciuli damokidebulebaa, roca marcavlSi cilebis 
raodenoba maRalia, saxamebeli naklebia, da piriqiT, roca cilebis 
raodenoba mcirea, saxameblianoba metia. Saqrebis Semcveloba 
pureulTa marcvalSi 2-5%-is farglebSia. isini did rols asruleben 
Teslis gaRvivebisas, Rivis ganviTarebisaTvis, xolo puris cxobis 
dros comis momzadebasa d gaRivebisaTvis. Saqrebi marcvalSi 
warmodgenilia, rogorc martivi Saqrebis-monosaxaridebis ise 
disaxaridebisa da trisaxaridebis saxiT. magram mTavari mniSvneloba 
aqvs mainc saxarozas anu lerwmis Saqars, Semdeg maltozas da 
rafinozas. 
     pureulTa marcvalSi SedarebiT mcire raodenobiT aris cximi, 
mxolod 2%. am mxriv ufro mdidaria  simindisa da Svriis  
marcvali, sadac cximis raodenoba 5,3-6,0% aRwevs. cximis umetesi 
nawili moTavsebulia marcvlis CanasaxSi. cximebis Warbi raodenoba 
fqvilSi iwvevs mis damZaRebas, amis gamo simindis fqvili didxans ar 
inaxeba. simindis marcvlis samrewvelo gadamuSavebis dros dafqvamde 
mas aclian Canasaxs. es ara marto aumjobesebs simindis fqvilis 
xarisxs, aramed misi Canasaxidan amzadeben zeTs, romelic farTod 
gamoiyeneba sasursaTod da samkurnalod.  
     marcvali Seicavs agreTve ujredanas. misi mTavari masa 
Tavmoyrilia ujredis kedlebsa da marcvlis garsSi. amitom is ufro 
meti raodenobiT aqvs kilebian pureuls: qers, Svrias, brinjs, fetvs 
(5,2-11,8%). ujredana Znelad SesaTvisebelia cxovelis organizmis 
mier. fqvilis gacris dros is TiTqmis mTlianad gadadis qatoSi. 
miuxedavad amisa qato purutyvisaTvis saukeTeso sakvebad iTvleba, 
radagan ujredanasTan erTad qatoSi gadadis azotis Semcveli 
aleironis fena, romelic kans ekvris da agreTve endospermis 
garkveuli nawili. rac ufro wmindad aris marcvali dafqvili, miT 
meti endospermis nawili gadadis qatoSi da ufro maRalia misi 
kvebiTi Rirseba.  
     nacris elementebi moTavsebulia umTvaresad marcvlis kanSi, 
ris gamoc kilebian marcvalSi nacari SedarebiT metia. pureulTa 
marcvlis nacari mdidaria fosforiT 50%-mde da kaliumiT 30%-mde. 
nacris danarCeni raodenoba modis magniumis, kiris, natriumis, 
gogirdis, rkinis da sxva elementebze. rac ufro naklebia ujredana 
da  nacris elementebi miT ufro metia marcvlis Rirseba.  
      zemoaRniSnuli nivTierebebis garda, pureulTa marcvali 
Seicavs agreTve fermetebsa da vitaminebs, romlebsac didi 
mniSvneloba aqvs mcenaris zrda-ganviTarebisaTvis da cxoveluri 
organizmis normaluri kvebisaTvis. magaliTad, fermenti diastaza 
Slis saxamebelsa da Saqrebs, lipaza-cximebs, romelTac Canasaxi 
iyenebs gaRivebisaTvis. pureulTa marcvali Seicavs umTavresad A, B1, 
B2, C, D,  PP,  E  da sxv. vitaminebs, maTi nakleboba sakvebSi iwvevs 
daavadeba avitaminozs.  
     marcvlovani mcenareebis umravlesoba gamoiyeneba kombinirebuli 
sakvebis erT-erT ZiriTad komponentad. Rorisa da frinvelis 
ulufaSi mas yvela saxis sakvebis 75%-ze meti uWirvas. aseve didi 
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xvedriTi wona aqvs am kulturebsa da maT anarCenebs 
maRalproduqtiuli Zroxebis ulufaSic. 
     Tanamedrove miwaTmoqmedebaSi sakuTrebis formis SecvlasTan 
dakavSirebiT didi mniSvneloba eniWeba samarcvle safuraJe 
marcvleuli kulturebis naTesebis struqturis srulyofas, agreTve 
maTi narCenebis gadamuSavebul sakvebad gamoyenebas. 
    aqedan gamomdinare, fermis menejerma kargad unda icodes 
marcvlovani da safuraJe kulturebis kvebiTi Rirebuleba. maTi 
gavrcelebis raionebi, biologiuri Taviseburebani (moTxovnileba 
siTbos, tenis mimarT, niadagis ZiriTadi sazrdo nivTierebisadmi 
damokidebuleba) potenciuri mosavlianoba, movla-moyvanis 
agroteqnika, agreTve ekologiurad sufTa, intensiuri, organuli, 
genetikurad modificirebuli organizmebis (kulturebis da jiSebis 
mixedviT) da biologiuri miwaTmoqmedebis Tanamedrove teqnologiebi. 
      gansakuTrebuli yuradReba unda mieqces safuraJe marcvleuli 
kulturebis ekonomikur efeqtianobas, romelic swori agroteqnikis 
pirobebSi SedarebiT maRal mosavals da iaffasian energetikul 
sakveb erTeuls (ese) iZleva. warmodgena unda gvqondes marcvleuli 
kulturebis Senaxvis, mis kombinirebul sakvebad gadamuSavebisa da 
pirutyvis sakvebad gamoyenebis mniSvnelobaze. 
       samarcvle parkosnebi ese-s, proteinis, cilisa da 
aminomJaveebis SemcvelobiT erT-erT pirvel adgilzea. mcenareuli 
cilis problemis gadaWrisaTvis saWiroa ciliT mdidari sakvebi 
kulturebis naTesebis gafarToeba. maT didi mniSvneloba aqvT 
niadagis nayofierebis amaRlebisaTvisac, zogierTi maTgani niadagis 
azotis fiqsaciiT daaxlovebiT 200 kg-mde azots agrovebs ha-ze. 
amitom fermis menejerma kargad unda icodes samarcvle parkosani 
kulturebis saerTo daxasiaTeba da maTi moyvanis ZiriTadi raionebi. 
samarcvle parkosani kulturebis ZiriTadi warmomadgenlebi, maTi 
biologia da Tesva-moyvanis Taviseburebani samarcvle safuraJe 
mizniT gamoyenebisaTvis, maT Soris wvniani sakvebis dasamzadeblad 
Sualedur da narev naTesebSi. 
       mindvris kulturebidan warmoebuli wvniani sakvebi metad 
mniSvnelovania agreTve mecxoveleobis produqtebis warmoebisaTvis, 
gansakuTrebiT laqtaciis periodSi (305 dRe) wveladobis 
gazrdisaTvis. 
      am SemTxvevaSi mindvris kulturebidan metad mniSvnelovania 
Zirxvena-tuberiani kulturebi, romlebsac ekuTvnis: Warxali, 
Talgami, Talgamura, stafilo, miwavaSla, kartofili, 
topinmzesumzira da sxva. am kulturebis ZiriTadi sakvebi organoebia 
miwiszeda mwvane masasTan erTad Zirxvena da tuberi. damatebiTi ki 
foToli-kavli. Zirxvenebi da tuberianebi ese-s da kvebiTi 
RirebulebiT maRal Sefasebas imsaxureben, vinaidan isini iTvlebian 
zoohigienur da sekreciis (rZis momgvrel) xelSemwyob sakvebad, 
xels uwyoben pirutyvis saerTo janmTelobasa da 
maRalproduqtiulobas. 
      mindvris kulturebidan metad maRali kvebiTi energetikis 
Semcvelia TiToeuli Zirxvana da tuberiani kulturebi, gamomdinare 
am kulturis biologiur-morfologiuri Taviseburebidan da maTi 
agroteqnikidan, aRebis, Semzadebis da pirutyvis gamokvebis 
teqnologiebidan. 
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      mindvris kulturebidan sakvebad gamoiyeneba agreTve sakvebi 
gogra, gorgula, sakvebi sazamTro da sxva. romlebic maRal 
agroteqnikur fonze iZlevian metad did mosavals, uxvi da advilad 
SesaTvisebeli naxSirwylebiT. isini yuaTianobiT utoldebian da 
zogjer aWarbeben kidec sakveb Zirxvenebs. 
     mindvris kulturebis xarisxis gaumjobesebisas vlindeba iseTi 
faqtorebi, romlebic xels uwyoben toqsikurobis sindromebis 
warmoqmnas, iwveven adamianisa da pirutyvis zrdis Senelebas, 
reproduqciuli funqciis moSlas da miuxedavad sakvebis kargi 
xarisxisa, maTze moTxovnilebis daqveiTebas. 

 mindvris kulturebis mosavlis uxarisxobis faqtorebi 
ekuTvnis aleloqimiis dargs, romelic Seiswavlis erTi organizmis 
mier gamomuSavebuli nivTierebiT meore organizmis stimulirebas an 
daCagvras. mcenareebi wamoqmnian nivTierebaTa mTel rigs, romlebic 
moqmedeben yvela tipis organizmze – adamianebidan da umaRlesi 
cxovelebidan – mwerebamde, sokoebamde, baqteriebamde da sxva. 
zogierTi aseTi nivTierebebi warmoadgenen bunebrivi SerCevis Sedegs 
da warmoqmnian meqanizmis nawils mindvris kulturebis mosavlis 
arsebobis SenarCunebisaTvis. ufro xSirad isini warmoadgenen 
evoluciur Cixs, romelsac mcenarisaTvis araviTari Rirebuleba ara 
aqvs. aseTebia meoreuli metabolitebi, mag. dezoqsiribonukleinmJava 
(dnm), romelic cocxal organizmSi sinTezisaTvis Seucvleli 
pirveladi nivTierebaa, igi gamoiyeneba energiis misaRebad, ujredis 
struqturis formirebis an rTuli cilovani molekulebis 
aSenebisaTvis, da meoradi metabolitebi, romlebic araviTar rols 
ar asruleben mcenaris cxovrebis mniSvnelovan procesebSi. isini 
dayofilni arian 5 ZiriTad jgufad. am ZiriTad jgufebSi 
nivTierebebi ganxilulia imisda mixedviT, Tu ra saxis moSlilobas 
iwveven isini organizmSi. 

 cianogenuri glukozidebi. es nivTierebebi TavisTavad 
uvnebelni arian da iSlebian cianwyalbadmJavas (HCN) zemoqmedebiT. 
am mJavas koncentracia 100 mg-ze metia 100g mcenaris mSral qsovilze 
da saxifaTod iTvleba. cianwyalbadmJava iwvevs sikvdils 
asfiqciiisagan, romelic gamowveulia ujredebis daRupvis Sedegad, 
mJava advilad gadadis sisxlSi da edeba mTel cocxal organizms, 
warmoqmnis pasiur kompleqss, ujredis sunTqvisaTvis Seucvlel 
ferment citoqromoqsidazasTan erTad. 

 saponinebi. es nivTierebebi iseve, rogorc glukozidebi, 
Seadgenen steroifuli jgufis nawils. isini wylis zedapirze 
warmoqmnian sapnis msgavs qafs da iwveven sisxlis wiTeli ujredebis 
hemolizs. civsisxliani cxovelebisaTvis toqsikurni arian, isini 
aCereben frinvelis nawilebis zrdas da kvercxis debas. aseTive 
toqsikurni arian zogierTi mcenareebis mimarT, an aferxeben maT 
zrdas (magaliTad, Trgunaven bambis Teslis aRmocenebas) da 
faqtiurad aqtivobis unari gaaCniaT.  

 taninebi. taninebi warmoadgenen acetogeninebs – meoTxe jgufs 
meoradi metabolitebis biosinTetikuri klasifikaciiT. es aris 
polimeruli fenolis SenaerTebi, romlebic sxva polifeniluri 
SenaerTebisagan gansxvavdebian cilebis SeboWvis gadidebuli unariT. 
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isini ganapirobeben mravali mindvris kulturebis mcenaris mware 
gemos, rac amcirebs maTze moTxovnilebas. taninebi amcireben agreTve 
sakvebis monelebadobas, rac aixsneba maT mier celulitikuri da 
peqtinolituri fermentebis moqmedebis daTrgunviT. 

 taninebis unari, SeboWos cilebi, icavs sursaTis racionis 
cilovan nawils, zRudavs baqteriul dezaminirebas. amis Semdeg 
cilebi advilad SeiTviseba adamianis da pirutyvis pirutyvis 
saWmlis momnelebel traqtSi. amrigad, racionSi taninebis damatebam 
SeiZleba dadebiTad imoqmedos – gazardos azotis gamoyeneba. 
amgvari praqtika xels uwyobs axalSobilebis da Cvilebis zrdas da 
maTi wonamatis gadidebas. 

 flavonoidebi. flavnoidebi taninebTan erTad ekuTvnian 
meoradi metabolitebis jgufs da adamianis organizmSi iwveven 
reproduqtiulobis moSlas. flavonoidi kumestroli, romelic 
qimiurad gamohyves, 30-jer ufro Zliermoqmdi nivTierebaa, vidre 
izoflavinis estrogenebi. kumestroli ufro naklebad aqtiuria, 
vidre cocxali organizmebis mier gamomuSavebuli bunebrivi 
estrogenuli nivTierebebi da sinTetikuri dieTilstilbestroli. 

 mindvris kulturebSi, romlebic daavadebulni arian 
estrogenuli flavonidebiT, es nivTierebani SeiZleba dagrovdes 
fiziologiurad aqtiur koncentraciamde. foTlis laqianobis 
gamomwvevi sokoebi yvelaze gavrcelebuli mizezia maTi 
dagrovebisaTvis. estrogenuli flavonoidebis wili mindvris 
kulturebis mcenareebSi faqtiurad damokidebulia garemo pirobebis 
sxvadasxva faqtorebze, maT Soris: wlis droze, temperaturaze, 
zrdis stadiaze da defoliaciis tempis sidideze. 

 flavonoidebs marto ziani rodi moaqvT. damtkicebulia, rom 
flavonoidebi adideben organizmis zrdis temps, rac aixsneba am 
nivTierebaTa estrogenuli aqtivobiT. 

 Zneli dasadgenia, flavonoidebs ufro meti sargebloba moaqvT, 
Tu ziani. magaliTad, am nivTierebebis Semcveli sakvebiT gamokvebis 
dros xSirad adgili aqvs adreul mSobiarobas an uSvilobas.  

 alkaloidebi. cnobilia alkaloidebis 200 saxeoba, romlebsac 
mindvris kulturebis WurWelboWkovani mcenareebis 10-15% Seicavs. 
isini warmoqmnian sakmaod mravalferovan jgufs, magram amave dros 
erTmaneTs gvanan imiT, rom Seicaven azots da yvelani mcenareuli 
warmoSobis arian. aqvT rTuli agebuleba da farmakologiuri 
aqtivoba. yvelaze kargad Seswavlilia mcenareuli warmoSobis is 
alkaloidebi, romlebic aRmoCenilia mindvris kulturebis mosavlis 
uxeS sakvebSi. es aris rva SenaerTi, romelsac Seicavs mSrali 
sakvebi. es kulturebi maRal mosavals iZleva teniT kargad 
uzrunvelyofil niadagebze, magram am dros misi kvebiTi Rirebuleba 
ecema masSi alkaloidebis Semcvelobis gadadebiT. aseTi mindvris 
kulturebis mosavlidan organuli gamxsneliT miRebul 
alkaloidebs Tu SevafrqvevT alkaloidebis naklebad Semcvel  
mcenareul yuaTian masas, is Zalze dabalia. gamokvlevebiT dadginda, 
rom mindvris kulturebis mosavlSi alkoloidebis koncentracia 
ganpirobebulia genetikurad. alkaloidebis koncentraciaze 
moqmedebs garemo pirobebic. igi matulobs niadagis nayofierebasTan 
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erTad. gansakuTrebiT ki azotiT mdidar niadagebze. alkaloidebis 
koncentraciis zrda kidev ufro matulobs hidrofitebsa da 
qserofitebSi. rodesac erT SemTxvevaSi Warbi tenis, xolo meoreSi – 
naklebi tenisa da maRali temperaturis pirobebSi stresul 
zemoqmedebas ganicdian mcenareebi. amas garda, rac ufro 
maRalganviTarebulia mcenare, miT ufro metia masSi alkaloidebis 
koncentracia.  

 nitratebi. mindvris kulturebi nitratebs agroveben imis gamo, 
rom cilis sinTezis pirvel etapze xdeba am nivTierebis gamoyeneba 
sinTezis procesSi, Sesabamisad, yvelaferi, rac moqmedebs 
metabolitebis urTierTgadacema-moxmarebaze, cilis warmoqmnasa da 
nitratebis dagrovebaze, moqmedebs mcenaris qsovilebSi nitratebis 
Semcvelobazec. 

 mindvris kulturebis mosavlis qsovilebSi nitratebis 
gadidebuli Semcveloba SeiZleba gamowveuli iyos Semdegi 
mizezebiT: 

1. azotovani sasuqebis didi dozebiT gamoyeneba, an niadagis 
maRali nayofiereba; 

      2. gvalva; 
      3. mcenaris qsovilebis dazianeba (defoliacia, dazianeba 
gaZovebiT an setyviT da sxva), romelic aCerebs, an zRudavs 
fitosinTezis process; 

4. cudi ganaTebuloba; 
      5. mcenaris saxeoba (zogierTi mcenare sakmaod nela gardaqmnis 
aminmJavebs cilebad); 
      6. mindvris kulturebis araswori gamoyeneba (Tu pirutyvi 
xangrZlivad Zovs erTsa da igive saZovarze an midvris kulturis 
aRebul nakveTze, didi raodenobiT xdeba mcenaris qsovilebis qveda 
nawilebis Zova). 
      azotovani sasuqebis xSiri gamoyenebis Sedegad, xSiria 
nitratebiT mowamvlis SemTxvevebi.  

      hipomagnezemia ewodeba mindvris kulturebis mosavlis 
marcvlis, mwvane da uxeSi masis  tetanias, romelic iwvevs sisxlSi 
magniumis dabali Semcveloba. maSinac ki, roca magniumis Semcveloba 
sakmarisia, misi organizmSi SeRweva SeiZleba dabali iyos. cocxali 
organizmebi tetaniis mimarT SedarebiT naklebad mgrZnobiareni 
arian. roca kaTionebis Tanafardoba K:+(Ca+da M2

+) maRalia 2.2-ze, 
janmrTelobisaTvis saxifaTo pirobebi iqmneba. kaTionebis 
Tanafardobaze did gavlenas axdens ganoyierebis sistema, an 
niadagis nayofiereba. mindvris kulturebis mosavlSi kaTionebis 
Tanafardoba SedarebiT dabalia, vidre sxva sakveb kulturebSi.  

      mineraluri yuaTianoba. mineralur nivTierebebs ekuTvnis metad 
didi roli, rogorc saamSeneblo masalas cocxali organizmisaTvis 
(gansakuTrebiT Zvlebis da kbilebisaTvis) da rogorc organizmis 
fiziologiuri procesebis regulators. maTi saSualebiT xdeba 
ujredebisa da qsovilTa koloiduri sistemebis optimaluri 
mdgomareobis SenarCuneba. isini uzrunvelyofen ujredebSi sakveb 
nivTierebaTa da mimocvlis produqtTa SeRwevadobas, monawileobas 
Rebuloben nervuli da kunTovani sistemebis cxovelmoqmedebaSi, 
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ganapirobeben fermentTa sistemebis, zogierTi hormonebisa da 
vitaminebis normalur funqcionirebas. 

 yvela aucilebeli mineraluri elementi dayofilia 
mikroelementebad (organizmSi maTi Semcveloba meryeobs measedi 
nawilidan – 1 procentamde): kalciumi, fosfori, kaliumi, natriumi, 
gogirdi, qlori, siliciumi da mikroelementebad (memilionedidan – 
procentis meased nawilamde): rkina, kobalti, spilenZi, TuTia, 
marganeci, iodi da sxva. 

     racionSi sinTetikuri azotis Semcvleli nivTierebaTa Setanis 
gazrdasTan dakavSirebiT didi mniSvneloba eniWeba gogirdis 
Semcvleli SenaerTebis gamoyenebas. adamianis kuWis an mrp-is faSvis 
mikrofloris saSualebiT aRadgens gogirdmJavas marilebs da 
gogirds iyenebs aminomJavebis – meTioninis da cistinis 
sinTezisaTvis. gogirdi aumjobesebs celulozas monelebadobas. 
roca gogirdis koncentracia momnelebel traqtSi 0.15-dan 0.24%-mdea, 
am dros celulozas daSla optimaluri raodenobiT mimdinareobs, 
amasTan, yvelaze kargi Sedegebia miRweuli racionSi natriumis 
sulfatis (glauberinis marili) damatebis SemTxvevaSi, romelic 10%-
mde gogirds Seicavs. 

      vitaminovani yuaTianoba. vitaminebi xels uwyoben mindvris 
kulturebis mosavlidan miRebuli produqciis sayuaTo nivTierebaTa 
SeTvisebas, nivTierebaTa normalur cvlas, aumjobeseben 
janmrTelobis mdgomareobas, stimuls aZleven zrdas. 

 erTaderTi niSani, romlis mixedviTac xdeba vitaminebis or 
jgufad klasifikacia – es aris xsnadoba. vitaminebis didi 
raodenoba wyalSi xsnadia, meore nawili ki ixsneba cximebSi da 
cximovan gamxsnelebSi (cxel spirtSi, eTerSi, qloroformSi). amis 
Sesabamisad yvela vitamini dayofilia or jgufad: wyalSi xsnad da 
cximSi xsnad vitaminebad. 

 naxSirwylebis yuaTianoba. naxSirwylebi cocxal bunebaSi 
yvelaze gavrcelebuli organuli SenaerTebia: maT wilad modis 
mcenareTa organuli nivTierebebis 2/3-ze meti, organizmSi ki 
naxSirwylebis Semcveloba bevrad naklebia. maTi mTavari 
daniSnuleba mdgomareobs imaSi, rom molekulebis dayofis dros 
warmoqmnas energia (1 g iZleva 17.17 kj), romelic saWiroa organizmis 
cxovelmoqmedebisaTvis. 

 arCeven nivTierebaTa kidev or jgufs: ujredanas da uazoto 
eqstraqtul nivTierebebs (uen). adamianis dietaSi an pirutyvis 
racionSi ujredana iTvleba aucilebel komponentad sakvebis 
normaluri monelebisaTvis. misi Semcveloba unda aRwevdes 14-dan 
30%-mde (mSrali nivTierebidan). 

 uazoto eqstraqtuli nivTierebebidan mindvris da teqnikuri 
kulturebSi didi raodenobiTaa saxamebeli da Saqari, romlebsac 
kvebaSi yvelaze mniSvnelovani adgili uWiravs. sakvebis normaluri 
monelebisaTvis mniSvnelovan rols asrulebs racionSi Saqris 
proteinTan Tanafardoba. damtkicebulia, rom is unda iyos  0.8-1.2, e.i. 
yovel erT wil monelebad proteinze saWiroa 0.8-1.2 wili Saqari. 
sakvebSi Saqrisa da saxameblis ukmarisoba iwvevs cilovan-cximovani 
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mimocvlis moSlas da acidozs, ris Sedegad sisxlSi matulobs 
ketonuri sxeulebi. 

      lipiduri yuaTianoba. sakvebis Semadgenlobis analizis dros 
sazRvraven nedl cxims – nivTierebas, romelsac gamohyofen sakvebis 
eTeriT damuSavebis dros. mindvris da teqnikuri kulturebidan 
miRebul sakvebSi cximebi Sedian mcenareuli zeTebisa da 
cximismagvari nivTierebebis saxiT. 

 sakvebis umravlesi saxeobebi Raribia cximebiT. TavTavianebis 
namjaSi is 2%-mdea, simindisa da Svriis marcvalSi – 6%-mde. cximebi 
metad mcire raodenobiTaa iseT teqnikur kulturebSi, rogoricaa 
Zirxvena-tuberianebi – 0.1-0.2%. cximi bevria soias marcvalSi (16-17%-
mde), zeTovan kulturebSi: selSi – 47%-mde, kanafSi 32%-mde, rafsSi 
– 43%-mde, sakvebis cximi organizmis mier gamoiyeneba siTburi 
energiis warmoqmnisaTvis, agreTve cximis dasagroveblad samarago 
nivTierebebis saxiT da rogorc cximis wyaro rZeSi. garda amisa, 
cximebis arsebobis SemTxvevaSi mimdinareobs vitaminebis A,D,E,K ukeT 
SeTviseba, sakvebis cximis xarisxi moqmedebs sxeulSi dagrovili 
cximis xarisxze. 

 

 

sakvanZo sityvebi: universaluri kombaini, fuCeCi, Cala, namja, bJiri,      
xaSlama, filiCi, standartizacia, aleloqimia, glukozidebi, 
saponinebi, metabolotebi, flavonoidebi 
 
kiTxvebi: 
 

1. ra gansxvavebaa sasursaTo da safuraJe marcvals Soris? 
2. romeli mindvris kulturebidan mzaddeba wvniani sakvebi? 
3. mindvris kulturebis rogori faqtorebi ekuTvnis 

aleloqimiis dargs? 
4. ramden jgufad aris dayofili mcenareTa metabolitebi? 
5. alkaloidebis ramdeni saxeobaa cnobili mindvris 

kulturebSi? 
6. ra gansxvavebaa nitratsa da nitrits Soris? 
7. romeli kulturebis aRebaa rekomendebuli aucileblad 2 

fazad? 
8. rogor ireben Zirxvena da tuberian kulturebs? 
9. TavTaviani pureulebis aRebis ramdeni wesi arsebobs? 
10. Tambaqos foTlis Setexvis romeli fazebia TqvenTvis 

cnobili? 
11. ras niSnavs Tambaqos foTlis bunebrivi Sroba da 

CayviTleba? 
12. ra aris pureulTa da samarcvle parkosanTa marcvlis 

ZiriTadi Semadgeneli nawili? 
13. ra mizezebi iwvevs mindvris kulturebSi nitratebis 

Semcvelobis gazrdas? 
14. rogor gesmiT mineraluri, vitaminovani, naxSirwylebis 

da lipiduri yuaTianoba? 
15. ras ewodeba hipomagnezia da ra iwvevs mas? 
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Tavi mexuTe 
                

          5.1. individualur sasoflo-sameurneo teqnikasTan da  
           manqana-iaraRebTan  muSaobis usafrTxoebis principebi 
 
       mindvris da teqnikuri kulturebis teqnologiuri procesebis 
realizeba xdeba teqnikisa da sxva meqanizmebis gamoyenebiT, 
romlebsac gaaCniaT saxifaTo zonebi. saxifaTo zonaSi igulisxmeba 
sivrce, romelSic SesaZlebelia momuSave saxifaTo, an mavne 
faqtorebis moqmedeba. saxifaTo zona SeiZleba iyos mkafiod 
Semofargluli, an hqondes cvalebadi sazRvrebi (magaliTad tvirTis 
gadaadgileba tvirTamwevi meqanizmebiT).  
      sasoflo-sameurneo teqnikis saxifaTo zonebad iTvleba moZrav 
detalebsa da meqanizmebis garSemo daucveli sadenebi, Zabvis qveS 
myofi monawileobebis nawilebi, moZravi teqnikis, tvirTebis 
gadaadgilebis, cxeli detalebis garSemo zonebi da sxva. saxifaTo 
zonebs qmnis haeris maRali temperatura, gamosxiveba, dayrili da 
daRvrili pesticidebi, agroqimikatebi, mJavebi, Ria lukebi da a.S. 
        saSiSia zonebi, sadac SesaZlebelia fermerTa da 
meqanizatorTa  tansacmlis, agreTve Tmebis wataceba da daWera. 
rogorc wesi es zonebi warmoiqmneba jaWvuri, kardanuli, kbilanuri, 
Rveduri gadacemebiT, an sxva moZravi detalebiT (WanWikebi, 
Wilibyurebi da a.S.). meqanizmSi SeTrevis saSiSroebas qmnian 
sapirispirod mbrunavi detalebi. saxifaTo zonebi daculi unda iyos 
da hqondes gamafrTxilebeli warwerebi, signalebi, niSnebi, damcavi 
SemoRobva. 
   sasoflo-sameurneo teqnikis saxifaTo zonebis Semqmneli meqanizmi 
warmoiqmneba TviT am meqanizmebTan muSaobis procesSi. saxifaTo 
zonebis zomebi damokidebulia Semdeg faqtorebze:  

1. teqnologiuri procesebis raodenobriv parametrebze;  
2. teqnikis moZraobis siCqareze;  
3. tvirTebis Stabelirebis simaRleze. 

     stacionaruli teqnika warmoqmnis uZrav, xolo mobiluri_moZrav 
saxifaTo zonebs. sasoflo-sameurneo warmoebaSi SeuZlebelia yvela 
saxifaTo zonis dacva. SemouRobavi rCeba manqanaTa samuSao 
organoebis umetesi nawili _ airis sanaTuris ali, sarwyavi 
manqanebis wylis Wavli da a.S. amitom aseT zonebSi muSaobisas 
saWiroa gansakuTrebuli sifrTxile. 
   mindvris da teqnikuri kulturebis moyvanis teqnologiuri 
procesebisadmi usafrTxoebis saerTo moTxovnebi iTvaliswineben: 
meqanizacias, avtomatizacias da distanciur marTvas, mowyobilobis 
droul remontsa da gasaxmarisebas; iseTi teqnologiuri procesebis 
Secvlas, romlis drosac warmoiqmneba mavne da saxifaTo faqtorebi; 
momuSaveTa uSualo kontaqtis gamoricxvas mavne da saxifaTo 
sawarmoo faqtorebis wyaroebTan, sasoflo-sameurneo kulturebis 
movlis, aRebisa da gadamuSavebis, agreTve mecxoveveobaSi samuSaoTa 
teqnologiuri procesebis Sesabamisobas tipiur operaciul 
teqnologiebTan, romlebic dakavSirebulia pesticidebis 
gamoyenebasTan, agreTve sxva dargis normatiul dokumentaciasTan 
(memcenareoba, mecxoveleoba, mefutkreoba, sasaTbure meurneoba, 
teqnikis eqspluatacia, remonti da Senaxva). 
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      mindvris da teqnikuri kulturebis teqnologiuri procesebis 
Sesrulebis dros ZiriTadi moTxovnebi mowyobilobis, manqanebisa da 
meqanizmisadmi aris maTi usafrTxoeba, saimedooba da eqspluataciaSi 
moxerxebuloba. ganvixiloT mxolod usafrTxoeba. 
     sasoflo-sameurneo manqana-iaraRebis danadgarebis usafrTxoeba 
miiRweva moqmedebis, konstruqciuli sqemebis, masalebisa da samuSao 
procesebis principebis swori SerCeviT, meqanizaciis, 
avtomatizaciisa da distanciuri marTvis saSualebebis gamoyenebiT. 
usafrTxoebis moTxovnebi CarTuli unda iyos mowyobilobis 
montaJis, eqspluataciis, remontis, Senaxvis da transportirebis 
teqnikur dokumentaciaSi. 
       mowyobilobis damuSaveba unda warmoebdes misi eqspluataciis 
pirobebis gaTvaliswinebiT, anu mxedvelobaSi unda iqnas miRebuli 
misi usafrTxoeba maRali da dabali temperaturebis, qarisa da 
wnevis, haeris maRali tenianobis, radiaciis, agresiuli 
nivTierebebis, mikroorganizmebis, meqanikuri rxevebisa da sxva 
faqtorebis zemoqmedebis dros. 
      mowyobiloba unda iyos usafrTxo afeTqebisa da xanZris 
drosac. ar unda xdebodes sawarmoo Senobis samuSao zonaSi mavne 
nivTierebebis gamoyofa. 
     manqanebi, romelTa aZvra xorcieldeba eleqtrodeniT, 
aRWurvili unda iyvnen damcavi mowyobilobebiT, romelTa meSveobiT 
xdeba adamianis dacva mis mier daSvebuli Secdomebis drosac ki, 
manqanaTa konstruqciaSi gamoricxuli unda iyos statikuri 
eleqtroobis muxtebis saxifaTo odenobiT dagroveba. 
     gaTvaliswinebuli unda iqnas agreTve samuSaoTa normaluri 
reJimis darRvevis signalizacia, xolo saWiro SemTxvevaSi _ 
samuxruWe saSualebebi, romlebic uzrunvelyofen danadgarebis 
energiis wyarodan gamorTvasa da avtomatur gaCerebas. 
      satraqtoro agregatebis gabaritebma, traqtoris sakidma da 
misabmelma mowyobilobebma unda uzrunvelyon maTi uxifaTo 
moZraoba saerTo gzebze. 
       mindvris da teqnikuri kulturebis teqnologiuri procesebis 
Sesrulebisas usafrTxoebis uzrunvelyofa xorcieldeba Semdegi 
saSualbebiT: damcavi, mablokirebeli, samuxruWe, sasignalo 
mowyobilobebiT, damcavi SemoRobviT, avtomaturi gadabmulobebiT, 
distanciuri marTviT da usafrTxoebis uzrunvelyofis saerTo sxva 
teqnikuri saSualebebiT. 
        damcavi mowyobilobebi axdenen meqanizmebis avtomatur 
gamorTvas, an cvlian muSaobis reJims Tu sakontrolo parametric 
cdeba dasaSveb zRvars. damcav mowyobilobebs miekuTvneba: sxvadasxva 
amomrTvelebi, mwyvetavi membranebi, sarqvelebi, damcavi Camiweba, 
Canuleba da sxva. 
       mablokirebeli mowyobilobebi gamoiyeneba meqanizmebis 
gamosarTavad, Zabvis mosaxsnelad, teqnologiuri procesis 
gasaCereblad da sxva, momuSavis saxifaTo zonaSi SeRwevis dros da 
moqmedebis dadgenili Tanamimdevrobis darRvevisas. 
     blokirebebi SeiZleba iyos meqanikuri, pnevmaturi, 
hidravlikuri, fotoeleqtruli, eleqtromeqanikuri, 
radiosixSiriani, hidro da pnevmomeqanikuri da sxva. aseTi saxis 
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blokireba gamoiyeneba mobilur manqanebze, saTavsebSi Sesasvlel 
karebze da sxvagan. 
 
 
 

         
                  suraTi 5.1. usafrTxoebis  niSnebi 
 
     sasignalo mowyobilobebi momuSaves awodeben informacias 
samuSao procesis mdgomareobaze, mis xarisxobriv da raodenobriv 
cvlilebebze, samuSao zonaSi mavne nivTierebebis doneze, 
afrTxileben avariul da travmasaSiSi situaciebis warmoqmnaze, 
uwesivrobaze da sxv. 
     sasignalo mowyobilobebi SeiZleba iyos rogorc meqanikuri, 
aseve avtomaturi. avtomaturi mowyobilobebi, rogorc wesi, 
Sedgebian gadamwodisagan, romelic reagirebas axdens sawarmoo 
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procesis cvlilebebze, gardamqmnel xelsawyosagan (gamaZlierebeli, 
gardamqmneli, rele da a.S.) da sasignalo elementebisagan. sasignalo 
elementebi aris vizualuri (sasignalo naTurebi, mocimcime tablo 
warwerebiTa da simboloebiT), akustikuri (sirenebi, zumerebi) da 
sxva. magaliTad SeiZleba moviyvanoT ZravaSi wyliT temperaturisa 
da zeTis wnevis xelsawyoebi, kombainis bunkeris marcvliT Sevsebis 
maCveneblebi. xmovani signalizatorebiT aRWurvilia amwe _ 
satransporto danadgarebi, agregatebi, romlebsac momuSaveTa jgufi 
emsaxureba, sasoflo-sameurneo manqanebi, romlebsac aqvT 
operatoris mier erTdroulad gasakontrolebeli mravali samuSao 
parametric. magaliTad, xmovani signali avtomaturad irTveba 
marcvlis amReb kombainze, salewisa da Snekis gaWedvisas. 
gabarituli farebi da stop-signalebi _ gamoiyeneba meqanikuri 
satransporto saSualebebis usafrTxoebis uzrunvelsayofad. 
     damcavi SemoRobva acalkavebs saxifaTo zonas adamianisagan, 
winaaRmdegobas uwevs mis kontaqts moZrav detalebTan, mavne 
nivTierebebTan, dengamtar nawilebTan, icavs simaRlidan 
gamovardnisagan da sxva. SemoRobva SeiZleba iyos stacionaruli 
(mouxsneli), rodesac igi aris agregatis, kvanZebis Semadgeneli 
nawili, romelTa gareSe SeuZlebelia muSaoba (ventilatorebis 
garsacmi, gadabmulobis quros korpusi da a.S.), agreTve mosaxsneli, 
gasawevi, romelic gamoiyeneba meqanizmebis dasacavad perioduli 
teqnikuri momsaxurebis, regulirebis, remontis, gawmendis, 
daTvalierebisa da a.S. dros. 
     SemoRobva SeiZleba iyos agreTve mudmivi (sasoflo-sameurneo 
manqanebis garsacmebi), droebiTi (ekranebi, Sirmebi, farebi, romlebic 
gamoiyeneba remontis, peroiduli gamarTvisa da erTjeradi droebiTi 
samuSaoebis dros), xelis (SemduReblis fari) da sxva. 
      damcavi SemoRobvebma ar unda SezRudon mowyobilobebisa da 
manqanebis teqnologiuri SesaZleblobebi, ar unda uSlides teqnikur 
momsaxurebas, xilvadobas, iyos safrTxis wyaro. 
       isini unda iyos sakmaod mtkice, itandes momuSaveTa da 
mowyobilobaTa nawilebis Zalvas. SemoRobvebi, romlebic xeliT 
ixsneba, cvlaSi ramdenimejer aRiWurveba kavebiT, saxelurebiT, 
fiqsatorebiT. garsacmis konstruqcia damokidebulia dasacavi zonis 
saxeze da zomebze, adamianis mdebareobaze, saxifaTo faqtorebis 
specifikaze. 
      SemoRobvebi mzaddeba SeduRebuli, an sxmuli korpusebis 
garsacmebis, sazurgeebis, sayrdenebis saxiT.  
      maT amzadeben wnelisebri, an furclovani foladisagan, 
minisagan, organo-minisagan, xisagan, liTonis badurisagan karkasiT 
da sxva masalebisagan. 
      avtomaturi Casabmeli mowyobilobebi saSualebas iZlevian 
ganxorcieldes kombainebis, traqtorebisa da avtomobilebis 
avtomaturi Cabma misabmelTan  da sasoflo-sameurneo manqanebTan, 
adamianis monawileobis gareSe, riTac gamoiricxeba agregatebis 
travmatizmi. 
      distanciuri marTva da samuSao procesze dakvirveba 
xorcieldeba im SemTxvevaSi, rodesac operatoris uSualo yofna 
samuSao zonaSi SeuZlebelia, ar aris mizanSewonili usafrTxoebis 
da teqnologiuri TvalsazrisiT, ekonomiurad araxelsayrelia, 
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agreTve warmoebis kompleqsuri meqanizaciisa da avtomatizaciis 
pirobebSi. distanciuri meTvalyuroba xorcieldeba specialuri 
specialuri gadamwodebebiT, teleekranebiT, sakontrolo _ sazomi 
xelsawyoebiT, signalizatorebiTa da a.S; xolo marTva _ 
eleqtruli, meqanikuri, hidravlikuri, pnevmatikuri da sxva 
amZravebis meSveobiT, agreTve mikroprocesorebiT, personaluri 
kompiuterebiT, marTvis avtomaturi sistemebiT, e.g.m. da a.S.   
     
 
 

        5.2. sasoflo-sameurneo manqanebTan da traqtorebTan  
                          muSaobis usafrTxoeba 

 
       mindvris da teqnikuri kulturebis warmoeba da pirveladi 
damuSaveba sasoflo-sameurneo warmoebis yvelaze travmasafrTxiani 
dargia. mis wilad modis letaluri ubeduri SemTxvevebis 35% da 
tramvebis gamo Sromisunarianobis dakargvis 26%.  
       marcvlis warmoebis teqnologiur procesSi yvela samuSaoTa 
50% sruldeba meqanizmebis gamoyenebiT, amitom tipiurs miekuTvneba 
Semdegi travmatuli situaciebi: kombainis, manqanis an agregatebis 
gadabruneba; dartyma gawyvetili gvarliT; instrumentis 
gamotyorcnili nawilebiT dazianeba; domkratidan Camovardnisas 
traqtorebisa da misabmelebis asawyobi erTeulebis dawola; 
radiatoris saxuravis naadrevad moxsnisas damwvroba; kabinidan 
gadmosvlisas an asvlisas dacema; muxluxebidan, safexurebidan 
daSvebisas da gawyobisas Camovardna; instrumentis an meqanizmis 
nawilebis mowyvetisas/gatexvisas dartymebi. 
      satraqtoro misabmeliT muSaobisas iqmneba Semdegi travmatuli 
situaciebi: travmireba misabmelis gadabrunebis dros; travmireba 
Zaris bortiT misi gaRebis da daxurvisas; Zaridan Camoxtomisas 
fexebis dazianeba; maniT fexebis moWyleta. 
      marcvlis amReb kombainze muSaobas SeiZleba  moyves  iseTi^ 
tramvebi, rogoricaa: dacema kabinidan gadmosvlisas, sayrdeni 
moednidan, kibeebidan Camosvlisas, samuSao organoebiT kidurebis 
CaTreva; instumentis asxletisas dartyma. 
      namjis, Calis da Tivis asaRebi mowyobilobebiT muSaobisas 
(fiwali, zvinsadgmeli, saTrevela da sxva) SesaZlebelia fexebis 
travmireba; Tvalebis damtverianeba teqnologiuri produqtebiT; 
muxlebis moWimvisas gvarliT tramvis miyeneba; zvinidan Camovardna, 
maT Soris satransporto saSualebebis Zaridan. 
     niadagdamamuSavebeli manqanebis muSaobisas (kultivatori, 
guTani, frenza, farcxi da sxva) SeiZleba adgili hqondes Semdeg 
tramvul situaciebs: dasaagregatirebel agregatze dacema; 
daagregatirebuli iaraRebis gaWedvis dros gawmendisas travmireba; 
asxletili natexebiT dartymiTi, remontis dros instrumentiT 
tramvireba. 
      mindorSi savele kaloebis mowyobilobebze muSaobisas 
(stacionaruli marcvlisawmendi agregatebi da kompleqsebi, 
marcvaldamtvirTavi, marcvalsawmendi manqanebi da sxva) iqmneba iseTi 
tramvuli situaciebi, rogoricaa Tvalebis damtverianeba 
teqnologiuri produqtebiT; marcvaldamtvirTavis gadaadgilebis 
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dros fexebis travmireba; tansacmlisa da sxeulis nawilebis 
SeTreva mbrunavi gadacemiT da sxva. 
      saTes agregatebze da saTesebis CamtvirTvebze muSaobas 
SeiZleba Tan sdevdes travmebi tansacmlisa da sxeulis nawilebis 
mbrunavi meqanizmebiT CaTrevisas; Teslis Cayrisas gadmovardna; 
gadmovardna moZravi saTesidan da sxva. 
      tramvebi ZiriTadad ganpirobebuli teqnikuri da teqnologiuri 
momsaxurebisas misasvlelebis ergonomikuri, usafrTxoebis 
blokirebebis arasrulyofilebiT, an misi ararsebobiT; teqnikis 
usafrTxoebis wesebis da teqnologiebis arasakmarisi codniT; 
Sigasameurneo gzebis aradamakmayofilebeli mdgomareobiT; Sromisa 
da teqnologiuri disciplinisa da Sromis dacvis normebisa da 
wesebis darRveviT; teqnikisa da teqnologiebis dabali doniT da 
sxva mizezebiT. 
      yvelaze  met yuradRebas imsaxurebs usafrTxoebis moTxovnebi 
manqanebisa da agregatebis teqnikuri mdgomareobisadmi. 
      sasoflo-sameurneo manqanebi da maT bazaze realizebuli 
teqnologiebi mTlianad unda pasuxobdes usafrTxoebis moTxovnebs. 
es xdeba konstruqciasa da eqspluataciasac. usafrTxoebis saerTo 
moTxovnebi mocemulia saTanado standartebSi. vinaidan saqarTvelo 
ar warmoadgens qveyanas, romelsac gaaCnia sasoflo-sameurneo 
manqanaTmSenebloba da ar aris damuSavebuli saTanado standartebi, 
amitom mocemul etapze vsargeblobT saerTaSoriso standarTebis 
mixedviT. 
     usafrTxoebis saerTo moTxovnebi mocemulia standartebSi: 
`traqtorebi da TviTmavali sasoflo-sameurneo manqanebi. 
usafrTxoebis saerTo moTxovnebi~; `sasoflo-sameurneo sakidi da 
misabmeli manqanebi. usafrTxoebis saerTo moTxovnebi~, `traqtorebis 
TviTmavali samSeneblo sagzao manqanebis, erTRerZiani sawevaras, 
sakariero TviTmclelebisa da TviTmavali sasoflo-sameurneo 
manqanebis kabinebi da operatoris samuSao adgili. usafrTxoebis 
saerTo moTxovnebi~, `sasoflo-sameurneo teqnika. saremonto-
teqnologiuri mowyobiloba. usafrTxoebis saerTo moTxovnebi~, 
`mciregabaritiani traqtorebi, motoblokebi da motokultivatori. 
usafrTxoebis saerTo moTxovnebi~ da sxva. 
     am standartebis Sesabamisad traqtorebi da sasoflo-sameurneo 
manqanebi aRWurvilia kabinebiT. traqtorebi damcavi kabinebiT unda 
iyos aRWurvili usafrTxoebis qamrebiT. kabinaSi moxerxebul da 
usafrTxo Sesvlas uzrunvelyofs karebis sio siganiT aranakleb 250 
mm-isa zRurblis doneze, xolo misgan 750, 1100 da 1350 simaRleze _ 
Sesabamisad 450, 470 da 550 mm. erTadgiliani kabinis sigane sajdomis 
doneze ar unda iyos 950 mm-is, xolo oragilianisaTvis _ 1400 mm-ze 
naklebi. kabinis karebi aRiWurveba kidura napirebSi avtomaturi 
saketiani mowyobilobiT. kabinidan gamosasvlelSi Zravis pirdapir 
iTvaliswineben avariul gamosasvlels. 
       miwidan 550 mm-ze meti simaRlis doneze kombaineris an 
mZRolis samuSao adgilis, an sxva sayrdeni zedapiris ganlagebisas, 
ayeneben kibeebs, an sakmarisi sixistisa da simtkicis safexurebs, 
romlebiTac gamoricxulia operatoris gadaadgileba saxelurebis 
mimarT. qveda safexuris ganlageba ar unda iyos sayrdeni 
zedapiridan 400 mm-ze met manZilze, xolo Semdgom safexurebs Soris 
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dacileba Seadgens 250-300 mm-s. saxelurebi da safexurebi ar unda 
gamodiodes manqanis dadgenili gabaritebidan. safexurebis 
minimaluri sigane 150 mm, siRrme 100 mm. 
      mosrialebis Sesamcireblad kabinis iataki, an traqtoris 
baqnebi mzaddeba daRaruli masalisagan. kabinis Wers meqanizatoris 
sajdomis zeviT aqvT darbilebuli gadasakravi. traqtorebis kabina 
aRWurvilia wina da ukana minebis minasawmendebiT, xolo sasoflo-
sameurneo manqanebis kabina _  mxolod wina minisaTvis. 
      minis sawmendebi unda muSaobdes Zravis reJimis meSveobiT da 
manqanis siCqaridan damoukideblad. kabinis pirdapiri mzis 
sxivebisagan dasacavad is aRiWurveba damcavi mowyobilobebiT, 
sacexis an Jaluzevis saxiT. 
     kabinas unda hqondes mikroklimatis normalizaciis 
mowyobiloba, romelic uzrunvelyofs Tanabari temperaturis 
SenarCunebas; Tbil periodSi aranakleb 140C da araumetes 180C, 
haeris fardobiTi tenianoba 400-60%. cxel dReebSi, roca gareTa 
haeris temperatura aRemateba 280C, kabinaSi temperatura ar unda 
Warbobdes 310C. traqtorebis kabinebi garda amisa aRWurvilia 
regulirebadi gaTbobis sistemiT, romelic uzrunvelyofs aranakleb 
140C temperaturas. kabinis SigniTa ganaTebisaTvis aris avtomaturi 
gamomrTveliani plafoni. 
      traqtorebsa da mowyobilobebs unda hqondes xmovani signali, 
romelic kabinidan irTveba. signalis bgeris done unda iyos 8db-iT 
meti traqtoris gareTa xmaurze. 
   traqtorebi, TviTmavali manqanebi da avtomobilebi unda iyos 
dakompleqtebuli dazianebulisaTvis pirveladi daxmarebis afTiaqiT 
da sasmeli wylis TermosiT. 
      traqtorebi, TviTmavali manqanebis marTvis organoebi unda 
iyos ganlagebuli ise, rom isini ar uSlidnen mZRolis misvlas 
samuSao adgilTan, agreTve unda hqondes marTvisas fexebis 
Tavisuflad gadaadgilebis saSualeba. yvela traqtori da 
TviTmavali manqanebi aRWurvilia muxruWebiT, romlebic samuSao 
adgilidan imarTeba. 
   amJamad Seqmnilia specialuri mowyobiloba, romelic icavs 
traqtorebisa da sxva maRalgabaritiani manqanebis kibeebs 
moyinvisagan da unarCunebs maT mSral mdgomareobas, riTac 
gamoiricxeba mosrialebis gamo travmebi kabinaSi Sesvlisas da 
gamoslis dros. mowyobiloba Sesrulebulia kibis msgavsi milebiT 
da Tbeba Zravis mier gamoSvebuli airebiT. nakadis vertikalur 
milebSi mimarTvisas dayenebulia naxvretiani Casmebi. kondensanti 
gadaiRvreba kolofidan, airebis xarjis regulireba SeiZleba erT-
erTi safariT da sxv. 
     sawvavis avzebis gawyobisa da gagrilebis sistemis xazebi 
ganlagebuli unda iyos kabinis gareT. momsaxurebis 
moxerxebulobisaTvis sawvavis avzis, radiatorebisa da 
akumulatorebis gawyobis xaxebi unda iyos operatoris fexebis 
sayrdenidan ara umetes 1400 mm, xolo danarCeni momsaxurebis 
adgilebi _ ara umetes 1800 mm-sa. sawvavis raodenobis maCveneblebi 
dgeba traqtoris kabinaSi, xolo TviTmaval kombainsa da manqanaSi-
kabinaSi an sawvavis avzze. traqtoristis samuSao adgilidan Tvlian 
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saxnav traqtorebs unda hqondeT liandis cvalebadobis 
mowyobiloba, romelic gamoricxavs 200n-ze meti Zalvis gamoyenebas. 
     kapotis an sxva asawev konstruqciebSi gaTvaliswinebuli unda 
iyos zeda mdgomareobaSi damafiqsirebeli mowyobilobebi, raTa 
gamoiricxos TviTneburi daSveba. 
     gadasabrunebel damcavi konstruqciebis Sida, agreTve meqanizmis 
moZravi nawilebis aramomuSave zedapirebi, romlebic ganlagebulia 
instrumentis gareSe Caxraxnili, an gasaxsneli nawilebis qveS, 
SeRebili unda iyvnen wiTel an yviTel ferebSi. 
      marcvlis amReb kombainebs da TviTmaval Sasebs sakidi 
salewebiT, unada hqondeT statikuri eleqtroobis muxtebis aridebis 
Camiweba. 
      traqtorebsa da TviTmaval manqanebs, romlebic samTo 
pirobebisaTvis aris gaTvaliswinebuli, unda hqondeT ConCxis 
stabilizaciis mowyobiloba, an zRvruli daxris signalizacia. 
Seqmnilia daxris maCveneblis burTula mowyobiloba, romelic 
Salgiani traqtorebis da kombainebis ferdobmavalze aris 
dayenebuli. 
     xelsawyoebis farze ganlagebul kronSteinze damagrebulia 
sferuli Zro da gamWvirvale saxuravi. 
     Zrosa da saxuravs Soris siRrue gavsebulia siTxiT, romelic 
Sedgeba glicerinis Svidi da sami moculobis eTilis spirtisagan. 
siRrueSi moTavsebulia burTula. Zros SigniTa sferuli zedapiri 
dayofilia wriul zonebad, romlebic aRniSnaven daxris gradusebs, 
centraluri zona (0...200) SeRebilia TeTri feriT, zona 200-dan da 
meti _ wiTeliT. 
   burTulas wiTel zonaSi gasvla niSnavs traqtoris 200-met 
daxras, muSaoba unda Sewydes da is dauyovnebliv gamoyvanili iqnas 
saxifaTo ubnidan (nakveTidan). traqtoris gadabrunebis saxifaTo 
zonis tivtiviani maCveneblis konstruqcia aucilebeli xelsawyoa 
Tanamedrove standartebis moTxovnebis Sesabamisad. am xelsawyos 
konusuri formis tivtiva  Camokidebulia korpusis Zroze 
specialuri saxsriT. korpusi Sevsebulia siTxiT. korpusi magrdeba 
traqtorze da masTan erTad asrulebs sivrceSi daxras. amomgdebi 
Zalis meSveobiT tivtiva inarCunebs vertikalur mdgomareoba, xolo 
maCvenebeli skala aCvenebs traqtoris ConCxis daxris kuTxes. 
   TviTmavali sasoflo-sameurneo manqanebis gadayvana 
satransportodan samuSao mdgomareobaSi da piriqiT unda 
ganaxorcielos operatorma traqtoris kabinidan. 
   saerTo qselis gzebze manqanebis moZraobisas maTi sigane ar unda 
aRematebodes 2,5m, simaRle 4 m.  (saerTaSoriso standarti) mxolod 
mindorSi samuSaod gankuTvnili manqanebisaTvis, magaliTad, 
marcvlis amRebi kombaini, es mniSvnelobebi Seadgenen Sesabamisad 4,4 
da 4,0 m. 
      is kombainebi, traqtorebi da TviTmavali manqanebi, romlebsac 
SeuZliaT saerTo saerTo qselis gzebze moZraoba, aRWurvili unda 
iyos ganaTebis xelsawyoebiT. aragabarituli TviTmavali sasoflo-
sameurneo manqanebi uzrunvelyofili unda iyvnen sasignalo 
saSualebebiT, rogorc es sagzao moZraobis wesebiT aris 
gaTvaliswinebuli da unda gaaCndeT umaRles wertilSi mocimcime 
narinjis da yviTeli feris Suqis signali. 
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      samanqano-satraqtoro agregatebis gamoyenebis usafrTxoeba 
damokidebulia maTi eqspluataciisaTvis momzadebis xarisxze. 
teqnikuri momsaxurebisas pirvel rigSi mowmdeba traqtoris 
(kombainis) marTvis meqanizmis wesivruloba, savali nawilis 
samagrebis saimedooba, damcavi da sasignalo mowyobilobebis 
wesivruloba, damcavi SemoRobvebis mdgomareoba, mablokirebeli 
mowyobilobebis wesivruloba, quros muSaoba. 
      marTvis meqanizmis Tavisufali svla, samuxruWe manZili, 
mobrunebis berketebis svla srulad unda pasuxobdes instruqcias, 
an sxva teqnikur dokumentacias. quro unda irTvebodes mdovred da 
biZgebis gareSe da CarTvis Semdeg mdovred (TandaTanobiT) unda 
daitvirTos transmisiis meqanizmi, xolo muSaobisas ar unda hqondes 
adgili wabuqsavebas. saWis Tvali da mobrunebis meqanizmi unda 
trialebdes Tavisuflad, CaWeqis gareSe, vinaidan uwesivrod da 
arasworad daregulirebuli saWis Tvlis SemTxvevaSi traqtoris 
marTva gaZnelebulia. 
     Tvliani traqtorebisa da kombainebis savali nawilis 
mdgomareobis Semowmebisas gansakuTrebuli yuradReba eqceva 
Tvlebis diskoebis damagrebasa da saburavebSi wnevas.  sayuradReboa, 
rom rekomendebuli wneva traqtorebis saburavebSi satransporto 
samuSaoebisa da mZime manqanebis agregatirebisas unda gaizardos 
1,3...1,5 jer, xolo rbil gruntze, piriqiT, unda Semcirdes 10%-iT. 
      kabinaSi ar unda iyos gareSe sagnebi, gansakuTrebiT iatakze, 
ramac SeiZleba traqtoris moZraobisas gaaZnelos misi marTva. 
      sasoflo-sameurneo manqanebis samuSaod momzadebisas unda 
Semowmdes yvela zonis damcavi mowyobilobebismdgomareoba, 
kardanuli gadacemebi dafaruli unda iyos garsacmebiT, samuSao 
organoebis gasawmendad (CamTesebi, saxnisebi, kultivatorebis TaTebi, 
salewi aparatebi da sxva) arsebobs specialuri mowyobilobebi. 
sakidi da naxevradsakidi manqanebis momsaxurebisas samuSaos 
dawyebis win unda davrwmundeT orgamoebis hidrosistemiT marTvis 
wesivrulobaSi. 
     manqanebi, romlebic muSaoben simZlavris asarTmevi lilvidan, 
eqspluataciis win icdba uqm svlaze. Tu, teqnologiidan 
gamomdinare, sasoflo-sameurneo manqanaze imyofeba adamiani, maSin 
saWiroa Semowmdes sajdomebis, baqnebisa da saxelurebis samagrebi. 
     mowyobiloba, romelic aCerebs traqtoris moZraobas kabinis Ria 
karebis SemTxvevaSi, Sedgeba figuruli firfitisagan, romelic 
Sesrulebulia samarTTan erTad, zambarisagan, TiTisgan, 
solenoidisagan, sasignalo naTurisagan  da CamrTvelisagan. firfita 
ganlagebulia gadacemaTa kolofSi kulisas dayenebis adgilas da 
dafiqsirebulia masze oTxi xraxniT ise, rom mas SeuZlia mxolod 
RerZuli mimarTulebiT gadaadgileba. 
      karebis gaRebisas amoqmeddeba CamrTveli, romelic 
uzrunvelyofs Zabvis miwodebas denis wyarodan solenoidze. 
amavdroulad inTeba sasignalo naTura, romelic miuTiTebs 
operators, rom karebi Riaa. 
      solenoidze denis gavlisas TiTze moqmedebs RerZuli Zalva, 
ris Sedegadac is, Sesabamisad ki masTan dakavSirebuli figuruli 
firfita, gadaadgildeba marjvniv, kumSavs zambaras da rCeba am 
mdgomareobaSi minamde, sanam Riaa karebi da CarTulia Zrava. kulisas 
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Rrmulebi gadaifareba figuruli firfitis gamoSverilobiT da amiT 
SeuZlebelia romelime gadacemis CarTva. 
     gadacmis CasarTavad saWiroa daixuros karebi, CamrTveli am 
SemTxvevaSi gamoirTveba da xdeba solenoidis gaudenureba, ris 
Sedegad RerZuli Zalva TiTi wydeba. 
     SekumSul mdgomareobaSi myofi zambara gadaadgilebs firfitas  
marcxena kidura mdgomareobaSi, romlis drosac gamoSverilobebi da 
Rrmulebi emTxvevian vertikalur sibrtyeSi. es saSualebas iZleva 
CairTos nebismieri gadacema da daiwyos moZraoba. firfita SeiZleba 
moyvanili iqnas moZraobaSi hidro, an pnevmosistemiT. 
     Tu manqanaSi ori karia, maSin TiToeuli aRiWurveba 
paraleluri CamrTvelebiT. Tu saWiroa moZraoba Ria karebiT, xdeba 
mowyobilobebis gamorTva denis wredis wyvetiT, an rTaven gadacemas 
daxuruli karebis SemTxvevaSi da iwyeben moZraobas (trasaze 
gadacemis gadarTvis gareSe) saWiro momentamde, SemdgomSi karebis 
gaRebiT. 
      mindvris da teqnikuri kulturebis umravles misabmel 
saTesebze, kultivatorebze da sxva manqanebze da iaraRebze, sadac 
momsaxure personali imyofeba ra manqanaze, saWiroa aranakleb 350 mm 
simaRlis saxelurebisa da 100 mm simaRlis baqnebis arseboba damcavi 
qimis winanawiburze. manqanis Sua nawilSi unda iyos 1000 mm simaRlis 
sayrden-damcavi sazurge, an 900 mm simaRleze moajiri, romlis 
sigrZe ar unda iyos baqnis sigrZis 1/3-ze naklebi. sakidi saTesebi da 
kultivatorebi TesliT da sasuqebiT gawyobisaTvis aRWurvili unda 
iyos safexuriani baqnebiT. agregatis gasvlis win meqanikosi 
valdebulia Seamowmos momzadebuli agregatis Sesabamisoba 
usafrTxoebis yvela moTxovnasTan. 
   tarqtoris manqanasTan, an iaraRTan gadabmisas, agreTve maTi 
dakidebisas saWiroa daculi iqnas  usafrTxoebis zomebi. traqtoris 
dasaagregatirebel manqanasTan misvlisas saWiroa misi ukana svla 
dabal siCqareze da meqanizatori mzad unda iyos nebismier momentSi 
tarqtoris gasCereblad. mimbmeli, an meqanizatori movalea idges 
dasakiebeli manqanis gverdiT traqtoris gaCerebamde da daiwyos 
dakideba (gadabma) mxolod traqtoris signalis Semdeg. aseT 
manqanebs axasiaTebT avtogadabmuloba, gankuTvnilia traqtorTan 
sakidi manqanebis misaerTeblad. gadasabmeli mowyobiloba Sedgeba 
CarCosagan 1 da saketisagan 2. traqtori Camoidebuli CarCoTi midis 
manqanasTan ukana svliT. meqanizatori mimarTavs CarCos saketisaken, 
rTavs sakidis hidrosistemas `awevis~ mdgomareobaSi, CarCo srialebs 
saketis kiloSi. saketela Sedis saketis amonaWerSi da Cerdeba 
saCeriT. 
     sainteresod aris mowyobili misabmeli manqanebis 
avtogadasabmeli. traqtoris ukana svliT moZraobisas SeerTebis 
meqanizmi srialebs koepusis mimmarTvel kiloSi da gadaadgilebs 
mafiqsirebel sabjens marcxniv. roca SeerTebis meqanizmi sakuTari 
simZimis ZaliT CaeSveba budeSi , maSin zambara gadaadgilebs sabjens 
ganapira marjvena mdgomareobaSi, uzrunvelyofs SeerTebis meqanizmis 
xist dafiqsirebas. manqanis CaxsnisaTvis traqtoristi kabinidan 
axdens zemoqmedebas wevaze, riTac gadaadgildeba sabjeni  marcxena 
napira mdgomareobaSi. traqtoris moZraobisas SeerTebebi gamodis 
budidan da sasoflo-sameurneo manqana Caexsneba traqtors. 
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       analogiuria mcire da saSualo simZlavreebis traqtorebis 
avtogadabmuloba. samanqano-satransporto agregatebis SeerTebisas 
traqtoristi kabinidan axdens zemoqmedebas gvarlze da wevs 
mimmarTvels SigniTa sivrceSi TiTs. saCeri zambaris zemoqmedebiT 
gadaadgildeba RerZuli mimarTulebiT da afiqsirebs SemaerTebel 
TiTs zeda mdgomareobaSi. traqtori, ukana svliT moZraobisas, 
gadaadgildeba misabmeli sayuris ganivas mimarTulebiT. SeerTebis 
meqanizmi xvdeba damWerSi da miemarTeba gadabmulobis korpusSi, 
zemoqmedebs saCeris sabjenze, gadaadgilebs mas, mkumSav zambaras. 
SemaerTebeli TiTi Tavisufldeba da Tavisi masisa da zambaris 
zemoqmedebiT gadaadgildeba qveviT, afiqsirebs meqanizms korpusSi. 
agregatis CaxsnisaTvis traqtoristi, gaCerebuli traqtoris 
SemTxvevaSi, gadaadgillebs gvarliT TiTs zeviT da uzrunvelyofs 
Caxsnas. traqtoris moZraobisas SeerTebis meqanizmi gamodis 
gadabmulobis korpusidan. mimmarTvels aqvs saxuravi. niadagis 
nawilakebisa da mcenareebis narCenebis mowyobilobaSi moxvedra 
gamoricxulia, saxuravis wyalobiT. momuSave agregatebs Soris 
intervali (satraqtoro agregatebi, kombainebi da sxva) unda 
Seadgendes ara nakleb 30...40m-s. 
     nislian amindSi, an wvimis dros muSaobisas, roca xilvadoba 
arasakmarisia (20 m-ze naklebi), aucilebelia sinaTlis CarTva da 
perioduli signalebis miwodeba. marcvlis amRebi kombainis 
mobrunebis moZraobis siCqare unda Semcirdes 3-4 km/sT-mde. 
     kombainebis da traqtoris mobrunebisas yuradReba unda mieqces, 
raTa sakidi manqanebis misawvdom adgilebSi ar iyos xalxi, an 
cxovelebi. sakid manqanebiani traqtoriT winaaRmdegobebis gavla 
SeiZleba mxolod swori kuTxiT da dabal siCqareze. 
      satraqtoro manqanebisa da iaraRevis buqsireba SeiZleba 
mxolod xisti buqsiriT. manqanebis buqsirebisa da misabmeliT 
muSaobisas gansakuTrebuli yuradReba unda mieqces misabmeli 
mowyobilobis saimedoobas da simtkices. 
      manZili agregatebis umaRles wertilsa da eleqtrogadamcem 
sagnebs Soris normirebulia. wesebiT dadgenilia 
eleqtrogadamcemebis sahaero xazebis gaswvriv daculi zonebi, 
romlebic Semofarglulia miwis zeviT vertikaluri sibrtyeebiT _ 
dacilebuli bolo sadenidan, romelic standartiT mocemuli 
manZiliT, aRiniSneba aso A-Ti. eleqtrogadamcemi sahaero xazebis 
dacul zonaSi samuSaoebis Sesrulebisas gamosawev nawiliani amwevi 
manqanebisa da meqnizmebis gamoyeneba dasaSvebia im pirobiT, Tu 
manZili sivrceSi manqanidan an misi gamosawevi an amwe nawilidan, 
agreTve samuSao organodan an asawevi tvirTidan nebismier 
mdgomareobaSi (maT Soris mcire awevisa da gamowevis SemTxvevaSic) 
uaxles sadenamde, romelic Zabvis qveSaa, iqneba mocemul sidideebze 
aranaklebi. es manZili aRiniSneba B asoTi.  
    morwyviTi samuSaoebis Sesruleba Zabvis qveS myofi eleqtro 
gadamcemi sahaero xazebTan siaxloves dasaSvebia, Tu wylis Wavli 
ar aRwevs damcav zonas an aRwevs mas, magram ar adis miwidan 3 
metrze met simaRleze. gafrTxilebis gansakuTrebuli zomebis 
miRebaa saWiro satraqtoro agregatebis, kombainebis samTo pirobebSi 
muSaobisas. 
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    saerTo daniSnulebis traqtorebisa da kombainebis muSaoba 
dasaSvebia ferdobebze, romelTa daxra ar aRemateba 8...90. samuSaoTa 
mwarmoebelma damatebiTi instruqtaJi unda Cautaros meqanizatorebs 
ferdobebze samuSaoTa Sesrulebisas usafrtxoebis wesebis dacvis 
Sesaxeb. samuSaoTa Sesrulebis ganawesSi miTiTebuli unda iyos 
traqtorebis (agregatebis) moZraobis marSruti. ferdobebze muSaoba 
Ramis saaTebSi dauSvebelia. 
    axali konstruqciis manqanaze muSaoba dasaSvebia mas Semdeg, 
roca misi momsaxure operatori gaecnoba am manqanis Taviseburebebs 
da praqtikulad daeufleba muSaobis usafrTxo xerxebs. 
 
 
          5.3. agroqimikatebTan  muSaobis usafrTxoebis riskis   
      Sefarebis sakontrolo kritikuli wertilebi da maTi marTva 
 
      mindvris da teqnikuri kulturebis moyvanis dros 
gansakuTrebuli usafrTxoebis zomebi memcenareobis ZiriTadi 
samuSaoebis Sesrulebisas eTmoba agroqimikatebTan muSaobis 
procesSi, romelic iwyeba damamzadebeli kompaniidan an sawyobidan 
misi transportirebiT fermerul meurneobamde maTi gamoyenebis 
CaTvliT. yvela preparatisa Tu mineraluri sasuqis instruqciebSi es 
sakiTxi naklebad aris xolme ganxiluli da ZiriTadad Sromis 
usafrTxoebis principebiT regulirdeba. 
    meqanizirebul samuSaoebs: mineraluri da organuli sasuqebis 
Setanas, naTesebis gamokvebis, niadagis damuSavebas, Tesvas, xvnas, 
mravalwlovani balaxebis movlas, morwyvas, satraqtoro-
satransporto samuSaoebs da a.S. atareben teqnologiuri ruqebis 
(operaciuli), teqnikuri aRwerilobisa da eqsploataciis 
instruqciebis (gacemuli qarxana-damamzadeblis mier) moTxovnebis 
Sesabamisad. 
    kombainebis, traqtorebis da saagregatirebel (sasuqis gamfrqvev-
gamfantvelebi, guTnebi, kultivatorebi, saTesebi, sargavebi, 
farcxebi da sxva) calkeul manqanebTan SeerTeba unda iyos saimedo 
da gamoiricxos maTi TviTneburad Caxsna. sasuqebis Semtani manqanebi 
dakompleqtebuli unda iyos samuSao organoebis gasawmendi 
mowyobilobebiT. samuSao organoebis gawmenda da teqnologiuri 
momsaxureba moZrav agregatze, an momuSave Zravaze, dauSvebelia. 
    pesticudebis Semasxurebeli funikebi da markerebi saimedod 
unda iyos SeerTebuli manqanis CarCosTan, xolo damafiqsirebelma 
mowyobilobebma unda gamoricxon maTi TviTneburad daSveba. 
agregatebis mobrunebisas markerebis, an sakidi manqanebis moZraobis 
SesaZlo zonaSi ar unda imyofebodes adamianebi. dauSvebelia 
moZraobis dros erTi momuSaveTi ori, an meti saTesis erTdroulad 
momsaxureba. 
     misabmel saTesebze, sargavebze, kultivatorebze, sxva manqanebze 
da iaraRebze, romelTa mimarT samuSao pirobebidan gamomdinare, 
momsaxure personals uxdeba gadaadgileba, saWiroa saxelurebisa da 
aranakleb 350sm siganis baqnis arseboba, romlis Sua nawilSi 
gaTvaliswinebuli unda iqnas 1000sm simaRlis sayrden-damcavi 
sazurge, an 900mm simaRleze moajirebi, romelTa saerTo sigrZe 
baqnis sigrZis 1/3-ze naklebi ar unda iyos. 
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     agregatebs, romelTa SemadgenlobaSi Sedian samuSao adgiliani 
misabmeli manqanebis avzebi agroqimokatebisaTvis, unda hqondeT 
distanciuri marTvis gamarTuli mowyobilobebi, sasafexure ficrebi 
da SemoRobvebi. 
    saTesebisa da sargavi manqanebis saTesle masaliTa da sasuqebis 
gawyoba saWiroa ganxorcieldes meqanikuri saSualebebiT. xeliT 
gawyoba nebadarTulia mxolod gaCerebul saTes, an sargav 
agregatze, traqtoris gamorTuli Zravis SemTxvevaSi, individualuri 
dacvis saSualebebis gamoyenebiT da simZimeebis xeliT awevisa da 
gadaadgilebis zRvrulad dasaSvebi datvirTvebis dacviT. 
   sakidi iaraRebisa da manqanebis aweul mdomareobaSi samuSao 
organoebis Secvla, gawmenda da regulireba dasaSvebia mxolod maTi 
TviTneburi daSvebis sawinaaRmdego RonisZiebebis ganxorcielebis 
Semdeg. 
   manqanebsa da meqanizmebs, romlebic muSaoben mindvris 
kulturebis qarsacavi xeebis varjebTan axlos, unda gaaCndes 
damcavi SemoRobvebi, romlebic gamoricxaven momuSavesaTvis tramvis 
miRebas. 
 

         
 
                          suraTi  5.2.  mineraluri sasuqebis terminali 
 
     mineraluri sasuqebis mwarmoebeli kompaniebi axdenen maT mier 
warmebuli sasuqebis dafasoebas sxvadasxva moculobis da wonis 
mixedviT. bolo dros farTod gavrcelda aseTi sasuqebis miwodeba 
bnevadi saxiT, sadac miRebulia usafrTxoebis gansakuTrebuli 
wesebi. mag. satransporto saSualebebis mZRolebs egrZalebaT 
terminalis teritoriaze Sesvla, Tambawos moweva, manqanidan 
unebarTvod gadmosvla da sxv., rac usafrTxoebis mizniT keTdeba. 
kidev ufro gamkacrebulia muSaoba feTqebad qimikatebTan, magaliTad 
amoniumis gvarjilasTan, romelic detonaciiT metad Zlier 
afeTqebas warmoqmnis.  
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    pesticidebis da mineraluri sasuqebis mwarmoebel da savaWro-
satransporto kompaniebSi gavrcelebulia warmoebis da 
gadatvirTvebis procesisaTvis safrTxeebis Sefasebis sakontrolo 
kritikuli wertilebis marTva (HACCP), romelic iTvaliswinebs 
warmoebis procesSi yvela sarisko wertilebze kontrolis dawesebas 
mowamvlis, damwvrobis, afeTqebisgan dazianebis da sxva anomaliebis 
riskebis gamoricxvas da prevencias. 
      aseT sawarmoebSi, sadac plaTformebi da sxva agregatebia, 
romlebic gankuTvnil;ia momuSaveTa asawevad da gadasaadgileblad, 
unda imyofebodes wesivrul mdgomareobaSi. samuSaoTa dawyebis win 
saWiroa Semowmdes moajirebis wesivruloba, agreTve trapebis 
moajirebze damzRvevi jaWvebis arseboba koncentrirebul mJavis 
rezervuarebTan muSaobis dros. 
      meore saxis satransporto platformebis, romlebic uSualod 
mindorSi gamoiyeneba, agreTve konturuli amRebi manqanebis 80-ze meti 
daxris ferdobze da terasebze gamoyeneba akrZalulia. 
       sasuqebis gadatvirTvis dros nebismieri uwesivrobis 
SemTxvevaSi unda gaCerdes satransporto lentebi, samanqano-
satraqtoro agregatebi, TviTmavali da stacionaruli manqanebi. 
uwesivro manqanebze da samanqano-satraqtoro agregatebze muSaoba 
akrZalulia. 
     afeTqebad safrTxiani qimiuri nivTierebebis an sagnebis 
(Wurvebi, yumbarebi, naRmebi da a.S.) aRmoCenisas nakveTebze samuSaoebi 
dauyovnebliv unda Sewydes da nakveTis sazRvrebi aRiniSnos 
gamafrTxilebeli niSnebiT “frTxilad! afeTqebis saSiSroeba!” 
irgvliv unda iyos organizebuli dacva da gadaeces informacia 
saTanado organoebs. 

    sasuqis yidva SeiZleba mxolod specialuri licenziis mqone 
savaWro obieqtebSi. myidvels unda mieces sasuqis efeqtiani da 
usafrTxo gamoyenebis rekomendacia. agroqimikats etiketi unda 
axldes qarTul enaze. etiketze aRniSnuli unda iyos: 

• dasaxeleba sityvierad da qimiuri formuliT; 

• Sedgeniloba, masSi Semavali yvela qimiuri elementis 

dasaxelebiTa da TiToeulis procentuli SemcvelobiT; 

• mwarmoeblis sruli saxelwodeba, rekvizitebi da savaWro 

niSani (Tu aseTi aris); 

• agroqimikatis wona da masSi Semavali yvela sakvebi elementis 

procentuli Semcveloba mTel wonaze; 

• sasuqSi Semavali mZime liTonebisa da qloris Semcveloba, Tu 

aris; 

• saregistracio mowmobis niSani; 
• sasuqSi Semavali feTqebadi nivTierebis Semcveloba da 

ekotoqsikuroba, Tu aris; 

• produqciis damzadebis TariRi da gamoyenebis (vargisianobis) 

vada; 

• Senaxvis pirobebi; 
• gamoyenebis pirobebi da wesebi; 
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• standartis dasaxeleba; 

• rTuli sasuqebisaTvis aucilebelia yvela aqtiuri 

nivTierebis CamoTvla, rogorc sityvierad, ise formuliT 

Semdegi TanmimdevrobiT: azoti (N), fosfori (P2O5 an P), 
kaliumi (K2O an K), kalciumi (CaO an Ca), magniumi (MgO an Mg), 
sulfati (SO3 an S); 

• im sasuqebis CamonaTvalSi, romelic Seicavs kalciums, 

magniumsa da gogirds, maTi Sedgeniloba unda iyos 

Semdegnairi: 

CaSO4 _ CaO _ 25%; 
SO3 _ 35%; 
MgSO4 _ 15%; 
SO3 _ 28%  

mineraluri sasuqebi unda inaxebodes specialurad gamoyofil 
sawyobSi. Zalze mniSvnelovania sasuqebis sawyobisaTvis swori 
adgilis SerCeva. is unda iyos mSrali, SemaRlebuli da iyos sxva 
Senobebisagan moSorebiT. misi zomebi unda Seesabamebodes meurneobis 
saWiroebas. mineraluri sasuqebis pesticidebTan erTad Senaxva 
dasaSvebia mxolod maSin, Tu isini gamocalkevebulia erTmaneTisagan. 

mineraluri sasuqebis sawyobi yovelmxriv daculi unda iyos 
wylisagan. sawyobis garSemo akeTeben miwayrils da gahyavT 
wyalamridi arxi Camonadeni wylis mosacileblad. sawyobis Ziri 
unda iyos wyalgaumtari: amisaTvis iReben grunts da mas cvlian 
xreSis 30 sm-ani feniT, romelzec ageben asfalts. sawyobi unda iyos 
gadaxuruli. 

sasuqebi unda inaxebodes dafasoebuli saxiT Tavisive taraSi, 
romelzedac aRniSnuli unda iyos sasuqis dasaxeleba da misi 
Senaxvis vada. erTi saxis sasuqi Tavsdeba xis qvasafenebze 
Stabelebad, romelTa simaRle ar unda aRematebodes 2 metrs. 
sawyobi xSirad unda niavdebodes. sasuqis gamoyenebis Semdeg ar unda 
daziandes misi Tanxmlebi serTifikati, raTa ar moxdes taris 
xelmeored gamoyeneba. 

xanZarsaSiSi da feTqebadsaSiSi sasuqebi (gvarjila da mis 
safuZvelze damzadebuli sasuqebi) inaxeba calke sawyobebSi an 
saerTo mineraluri sasuqebis sawyobis calke seqciebSi, romlebic 
gamoyofilia sxva seqciebidan yru xanZarsawinaaRmdego kedliT da 
ganlagebulia sawyobis gverdiT nawilSi. sasuqis saTavsos 
aucileblad unda hqondes xanZarsawinaaRmdego invetari. 

mineraluri sasuqebi warmoadgens aqtiur qimiur nivTierebebs, 
romlebsac mniSvnelovani koroziis gamowveva SeuZliaT. ar aris 
rekomendebuli sawyobis rkiniT gadaxurva, radgan is swrafad 
fuWdeba. 

agroqimikatebTan xeliT muSaobisas aucilebelia 
specsaTvaleebis, samuSao tansacmelisa da xelTaTmanebis gamoyeneba. 
ar aris mizanSewonili sasuqebis qarian amindSi Setana.  
      garemosdacviTi zomebi sasuqis Setanisas. ar SeiZleba mdinaris 
wyaldacviT zolSi sasoflo-sameurneo pesticidebis niadagSi Setana 
an mis zedapirze mofantva. yvelaze mcire (25km-mde sigrZis) 
mdinarisaTvis wyaldacviTi zoli 10 metria; 50km-mde sigrZis 
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mdinarisaTvis _ 20; 75km-mde sigrZis mdinarisaTvis _ 30; xolo 75km-ze 
grZeli mdinarisTvis _ 50 metri. 

ar SeiZleba sasuqis Senaxva an Setana sasmeli wylis an 
kurortebisa da rekreaciuli sakurorto adgilebis sanitaruli 
dacvis zonebSi. rogorc wesi, aseTi zonebi, geostruqturuli da 
geomorfologiuri TaviseburebebiT ganisazRvreba (xSirad moicavs 
mTel wyalSemkreb auzs an xeobas), raTa gamoiricxos uaryofiTi 
zegavlena sasmel wyalsa da sakurorto resursebze. 

saqarTveloSi SeiZleba mxolod im sasuqebis gamoyeneba, 
romlebic registrirebulia, daSvebulia gamosayeneblad da 
Setanilia specialur oficialur katalogSi. 

  
 
                           

 
                     5.4. mosavlis aRebis usafrTxoeba 
 
     mindvris kulturebis moweuli mosavls aRebis procesSi da 
samuSaoTa usafrTxoeba kaloebze, marcvalsawmend da saSrob 
kompleqsebze aseve regulirdeba Sromis dacvis saerTo debulebebiT. 
mindorSi aRebuli mosavali satransporto saSualebebiT gadaaqvT 
kaloebze, fardulebSi an uSualod sawyobebSi, sadac maTi 
pirveladi damuSaveba mimdinareobs. 
     kaloebze samuSaod daiSvebian mxolod 18 welze meti asakis 
pirebi. maT gavlili unda hqondeT instruqtaJi usafrTxoebis 
teqnikaze, Seswavlili hqondeT sasoflo-sameurneo manqanebisa da 
mowyobilobebis instruqciebi da eqspluataciis wesebi. agregatis 
CarTvasa da eqstremalur gamorTvas, meqanikuri uwesivrobebis 
aRmofxvras, agreTve regulirebas unda awarmoebdes mxolod 
meqanikosi. mowyobilobebis muSaobaSi gaSvebis, manqanebis daclis 
win is rTavs gamafrTxilebel xmovan signals, agreTve Tvalyurs 
adevnebs, rom marcvalsawmendi manqanis sahaero cxauriani mbrunavi 
nawilebi daculi iyos SemoRobviT. SemoRobvebis gareSe am manqanebis 
muSaoba akrZalulia. 
      mowyobilobebis uwesivrobebis aRmofxvra, SezeTva, regulireba, 
gawmenda marcvlis narCeni masalisagan dasaSvebia mxolod 
gamorTuli meqanizmebis SemTxvevaSi. amavdroulad aucilebelia 
marTvis pultze gamoikras warwera: “ar CarToT! muSaobs xalxi”.  
       marcvlis meqanizebuli kaloebis da terminalebis 
eqspluataciisas mniSvnelovan safrTxes momuSaveTaTvis warmoadgens 
cicxviani elevatorebi, mimRebi bunkerebi da bunker-Semgroveblebi. 
tramvebisagan dacvis mizniT personali unda iyos yuradRebiT da 
asrulebdes garkveul wesebs. akrZalulia cicxvebiani elevatoris 
nazRvlevis xelebiT aRmofxvra, vinaidan marcvlis mocilebisas 
lentis datvirTulma nawilma SeiZleba daiwyos ukusvla da miayenos 
travma xelebs an TiTebs. cicxvebiani elevatoris gawmendis momentSi 
unda gamoirTos eleqtroZravi, aReben mis bunikebSi liuks da iwyeben 
marcvlis amowmendas specialuri safrxveviT. 
      cicxvebiani elevatoris zeda Tavis teqnikuri movla (SezeTva, 
Rvedis, jaWvis daWimva, SemoRobvis dayeneba) tardeba mxolod 
specialuir baqnidan, romelic proeqtiT aris gaTvaliswinebuli. 
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cicxvebiani elevatoris zeda Tavis nazRvlevisas kategoriulad 
akrZalulia marcvlis gadmocla xelebiT. amisaTvis sargebloben 
specialuiri safxekiT. Ria saTvalTvalo lukebiT muSaoba 
akrZalulia. 
     ventilatoris, mil-mayuCebisa da centralizebuli sahaero 
sistemis saxuraviani milZabris momsaxure personalize gaicema 
samontaJo qamrebi da rezinis Ziriani daRaruli fexsacmeli, xolo 
instrumentisa da metizebis satareblad-specialuri CanTa. 
      samanqano darbazSi moTavsebuli mowyobilobebis zeda nawili 
(centridanul-inerciuli ganyofileba, haersatarebi da 
marcvalsatarebi) usafrTxo momsaxurebisaTvis iyeneben gasaSlel 
kibes, romelic saimedod unda gamagrdes iatakze. damxmare da 
mowveul droebiT muSebs kategoriulad ekrZalebaT marcvliT savse 
bunkerSi yofna rogorc agregatebis muSaobis, agreTve mis gaCerebul 
mdgomareobaSic. gansakuTrebulad saxifaToa adamianis yofna 
bunkerSi avtomanqanaSi marcvlis CatvirTvis dros, vinaidan moZravma 
Snekma da marcvlis nakadma SeiZleba swrafad dafaros adamiani. amis 
gamosaricxad, sawarmooo Senobebisa da moednebis yvela 
travmasaxifaTo zonebs (amosavsebi ormoebi, bunkerebi, lukebi, 
kibeebi, gadasasvlelebi da a.S.) Robaven da aRniSnaven sasignalo 
ferebiTa da gamafrTxilebeli niSnebiT. 
     marcvalsawmendi da marcvalsawmend-gamSrobi kompleqsebis 
agregatebis mowyobilobebi ar SeiZleba iqnas gamoyenebuli 
pesticidebis Sesarevad da marcvlis Sesawamlad. am mizniT iyeneben 
specialur danadgarebs. 
      mindvris kulturebis marcvlis da tuberebis/teqnikuri masis 
bunkerebis yvela saZrom lukebze da amosavseb ormoebze ayeneben 
liTonis cxaurebs. manqanebisa da danadgarebis qspluataciis 
samuSao instruqciebi, rogorc wesi, Seicaven miTiTebebs, romlebic 
krZalaven muSaobas Ria lukebTan da ormoebTan. lukebTan 
(ormoebTan) siaxloves kargad dasanax adgilebSi gamokruli unda 
iyos amkrZalavi warwerebi. marcvlis damuSavebisas kalos 
teritoriaze yofna gareSe pirTaTvis, gansakuTrebiT bavSvebisaTvis, 
akrZalulia. 
      saxuravebi da lukebi iketeba saketiT, romlis gasaRebi unda 
imyofebodes mwarmoebel menejerTan, an kalos xelmZRvanelTan. 
muSebis CaSveba bunkerSi dasaSvebia mxolod gansakuTrebul 
SemTxvevaSi, isic Tu arsebobs damatebiTi dazRveva. 
     sawarmoo moedanze (marcvlis SesanaxSi) mowyobilobebis 
ganlagebisas mxedvelobaSi Rebuloben misi momsaxurebis 
moxerxebulobasa da usafrTxoebas, agreTve avariul situaciaSi 
momuSaveTa evakuaciis SesaZleblobas. mowyobilobebs Soris 
momsaxurebis zonaSi distancia unda iyos aranakleb 0,8-1,0 m. 
      marcvalsanaxebSi awyoben CamtvirTi da satransporto 
saSualebebis siganis gasasvlelebs, agreTve yoveli mxridan 0,7 m. 
siganis gasasvlelebs adamianebisaTvis. sacvleli cxaurebi, 
trieriuli cilindrebi ganlagebuli unda iyos sawarmoo Senobis 
specialurad gamoyofil adgilas ise, rom ar iqnes Sexorgili 
adamianebis gasasvlelebi da manqanasTan misasvlelebi. 
      marcvlisawmend-saSrobi punqti aRiWurveba signalizaciis 
saSualebebiTa da blokirebis sistemiT im SemTxvevisaTvis, Tu moxda 



 233

bunkeris dazianeba, an erT-erTi manqanis gamorTva. Srobis 
temperaturis kontrolis distanciuri xelsawyoebi unda iyos 
wesivrul mdgomareobaSi. yvela cxeli haersatari da difuzorebi, 
romlebic ganlagebulia momsaxure personalisasTvis misadagebul 
adgilebSi, guldasmiT izolirdeba, an iRobeba damcavi ekranebiT an 
badurebiT. 
      mindvris kulturebis marcvlis da tuberebis/teqnikuri masis 
CatvirTva nazRvlev ormoebSi da bunker-damgroveblebSi, agreTve 
gadmotvirTva unda  iyos meqanizebuli. amave dros 25%-mde 
tenianobis marcvalma unda Seavsos bunkeris moculobis aranakleb 
90%. 16% tenianobis marcvlis dasamuSaveblad gamoiyeneba `zav~ tipis 
marcvlsawmendi meqanizebuli agregati, xolo 16%-ze meti tenianobis 
dros `kzs~ tipis meqanizebuli marcvlissawmendi saSrobi 
kompleqsebi. 
   avtotransportis mZRolebs ekrZalebad sawevelas platformaze 
meqanizebuli kaloebis nazRvlev ormobze Sesvla siCqariT, romelic 
aRemateba 15 km/sT. sawevelaze asvlis Semdeg mZRoli gamorTavs 
Zravs, rTavs xelis muxruWs, ar gamorTavs siCqares. gadmotvirTvas 
iwyeben mas Semdeg, roca darwmundebian, rom avtomobilis ZaraSi da 
nazRvlev ormoSi adamianebi ar imyofebian. 
     marcvleulis bunkeris qveS avtomanqanis Sesvlisas da misi 
gawmendili marcvliT, an marcvleuli anarcenebis CatvirTvisas (im 
SemTxvevaSic, Tu agregati ar muSaobs) saWiroa daTvalierdes 
bunkeri da Zara. iq ar unda iyos adamiani, vinaidan es saxifaToa _ 
SesaZlebelia moxdes ubeduri SemTxveva. gawmendili marcvlis 
bunkerSi ayeneben damcvel cxaurs.  
     mindorSi, savele kalos muSebma  sasargebloa icodnen, Tu 
marcvlis qvedamuSavebisas moZrav manqanebze muSaobisas xSirad ra 
travmasaxifaTo situaciebi iqmneba, raTa isini acilebul iqnas 
Tavidan. 
     aseTnairad SemouRobavi gadacemebisas, gansakuTrebiT Ramis 
saaTebSi, SesaZloa momuSaveTa tansacmlis wataceba, rac saxifaToa 
sicocxlisaTvis. 
      muSaoba unda warmoebdes mosaxerxebel da yvela Rilze 
Sekruli tansacmliT, ar SeiZleba grZelkalTiani tansacmlis 
gamoyeneba, mas ar unda hqondes farTo saxeloebi da safarveli. 
qalebs Tmebi moTavsebuli unda hqondeT Tavsafris qveS, ise rom ar 
iyos wamoSverili. 
     gazrdili safrTxis wyaroebad iTvleba mindvris kulturebis 
marcvlis da tuberebis/teqnikuri masis gadamuSavebis moZravi 
manqanebic da marcvaldamtvirTvebic, Tu irRveva maTi eqspluataciis 
wesebi. manqanaTa gadaadgileba romelTac ar aqvT Tvlebis amZravi, 
unda daiwyos marto maTi eleqtroqselidan gamorTvis Semdeg, 
dauSvebelia manqanis gadasvla Zalovan kabelze da misi gaWimva. 
     mowyobilobaze Zalovani kabelis izolaciis dazianebisas 
Cndeba Zabva, ramac SeiZleba gamoiwvios momuSaveTa eleqtro deniT 
dazianeba. 
     eleqtrificirebul danadgarebs saWiroa mudmivad mieqces 
gansakuTrebuli yuradReba. eleqtrodanadgarebis swori da 
kvalificirebuli momsaxureba _ am ubanze adamianTa usafrTxo 
muSaobis sawindaria. 
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      mindvris kulturebis marcvlis da tuberebis/teqnikuri masis 
mosavlis aRebis win eleqtroteqnikuri personali atarebs mTeli 
agregatis mowyobilobebis izolaciis, nulovani sadenis 
ganmeorebiTi da faza-nuli maryuJis winaRobebis gazomvas da adgens 
saTanado aqts eleqtromowyobilobebis usafrTxo muSaobis 
SesaZleblobaze. eleqtromowyobilobaSi SemCneuli meqanikuri 
dazianebebi dauyovnebliv unda gamoswordes. eleqtroamZravis 
marTvis pultis, Zlovani da ganaTebis qselis yvela dazianebebi, 
romelic warmoiqmneba muSaobis procesSi, unda aRmofxvras 
usafrTxoebis IV jgufis mqone eleqtromontiorma. 
     eleqtrificirebuli manqanebisa da danadgarebis momsaxurebas 
atareben muSebi, romlebsa aqvT I jgufis kvalifikacia da gavlili 
aqvT samuSao adgilze eleqtrousafrTxoebis instruqtaJi. 
     instruqtaJis Catarebas afiqsireben JurnalSi instruqtorisa da 
msmenelis xelis moweriT. 
 

         
 
         suraTi 5.3. marcvlis transportirebis sxvadasxva xerxebi 
 
   muSebs, romlebic emsaxurebian eleqtrificirebul manqanebs, neba 
eZlevaT CarTon da gamorTon isini mxolod amamuSavebeli 
aparaturis meSveobiT. akrZalulia damoukideblad gamanawilebeli 
farebis gadaReba, gamafrTxilebeli plakatebis, damcavi aparaturis 
(magnituri amammuSavebeli, Rilakuri sadgurebi, Camrazebi, 
avtomaturi gamomrTvelebi) moxsna, manqanis eleqtroteqnikuri 
nawilis remonti da gadamwvari naTurebisa da damcvelebis 
gamocvlac ki. es yveleferi unda Seasrulos aranakleb II jgufis 
eleqtromontiorma. igi aseve asrulebs eleqtroZravebis, 
gamanaTebeli armaturis, saStefselo SeerTebis gamomrTvelebis, 
damcavi da sakomunikacio aparaturisa da eleqtrogayvanilobis 
momsaxurebas. 
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            5.5. sawyobebSi da sacavebSi usafrTxo muSaobis arsi,  
                            riskebi da garantiebi 
 
      mindvris kulturebis marcvlis da tuberebis/teqnikuri masis 
aRebis Semdgomi Senaxvisa da damuSavebisaTvis gankuTvnil 
sawyobebSi, sawarmoo SenobebSi, satransporto terminalebSi da 
analogiur sacavebSi muSaobisas danadgarebisa da  
mowyobilobebisadmi wayenebuli usafrTxoebis saerTo wesebi 
gansakuTrebuli Sromis dacvis moTxovnebiT xasiaTdebian, vinaidan 
isini dakavSirebuli arian momuSave personalis janmrTelobis da 
materialuri qonebis zaralis garkveul riskebTan da garantiebTan. 
       sawarmoo Senobebi Sendeba misaRebi mosavlis moculobis, 
teqnologiuri procesebisa da mowyobilobebis gabaritebis 
moTxovnebis Sesabamisad. amave dros erT momuSaveze unda modiodes 
Senobis dautvirTavi farTobis 4,5 m2 da moculobis 15 m3. sawarmoo 
Senobebs unda hqondes karadebsa da stelaJebs Soris 1 metri 
gasasvlelis sigane, iatakidan Weramde 3,2 m simaRle, satransporto-
sasawyobo meurneobis simaRle 3-3,2 m, fexiT sasiarulo galeriis 
sigane 0,3-1,5 metri. 
 

           
 
        suraTi 5.4. marcvlis lenturi gadasamuSavebeli terminali 
 
   
       sasawyobo Senobis kedlebi unda iyos gluvi da advilad unda 
iwmindebodes mtvrisagan da iyos Tbomdgradi, raTa SigniTa 
zedapirze ar moxdes tenis kondensireba da mavne nivTierebebis 
dagroveba. zamTris periodSi Tbodanakargebis aRmofxvrisaTvis 
Senobis yvela gareT gasasvlelebSi ayeneben ormagkarebian tamburebs 
da sahaero Tbosafars. iatakebs ageben mimdebare teritoriis 
zedapiris zemoT 150 mm-iT, isini unda iyos swori, gluvi, magram ara 
sriala da unda gaaCndes mcire Tbogamtaroba. sinaTlis Riobebs 
unda hqondeT framugebi, an sarkmelebi, iatakidan gaRebisaTvis 
saWiro mowyobilobebiT. sasoflo-sameurneo produqciis 
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gadasamuSavebel SenobaSi erT momuSaveze gaTvaliswinebuli unda 
iyos 4m2 farTobi, erTeul samuSao adgilebTan misasvleli unda 
iyos mimnimum 0,7 m-mde siganis. aseT sawyobebSi mtvris dagroveba 
dauSvebelia. 
       teqnologiuri procesi unda iTvaliswinebdes Sromis dacvis 
usafrTxo da janmrTel pirobebs, daculi unda iyos saxanZro 
normativebi, sanitariisa da Sromis usafrTxoebis pirobebi. Sromis 
usafrTxo pirobebis SeqmnaSi mniSvnelovan rols aniWeben uwyvet 
sawamoo procesebs, dafuZnebuls operaciebis avtomatizaciaze da 
robotizaciaze, romlebic xasiaTdebian mdgradobiT, maRali 
saimedoobiT, riTmisa da reJimis mudmivobiT. warmoebis aseTi 
organizacia amcirebs eqspluataciis procesSi momsaxure personalis 
SecdomaTa SesaZleblobas da travmasaxifaTo situaciebis Seqmnas. 
marcvalgadasamuSavebeli kompleqsebis proeqtirebisas umTavresi 
principia-danadgarebis gatana calke momijnave SenobebSi, 
specialuri postebis (pultebis) Seqmna da maTi aRWurva kontrolisa 
da teqnologiuri procesis marTvis xelsawyoebiT. avariuli 
situaciebis aRmofxvrisaTvis proeqtebSi iTvaliswineben sarezervo 
mowyobilobebsa da aparaturas. ase, kompresorebSi, vakuum-tumboebSi 
uwesivrobis gaCenisas isini dauyovnebliv unda iyos gaCerebuli. 
ganaTebis avariuli qseli saSualebas iZleva ZiriTadi procesis 
gauCereblad damTavrdes cxovlebis momsaxurebis samuSaoebi. 
sarezervo mowyobilobebis Rirebulebidan gamomdinare, mas ayeneben 
iq, sadac ekonomiurad xelsayrelia. 
 

         
 
                suraTi 5.5.  marcvleulis sasawyobo terminali 
 
     Sromis janmrTeli da usafrTxo pirobebi gaTvaliswinebuli 
unda iqnas manqanebisa da aparatebis konstruqciebSi da damzadebis 
procesSi. Sesrulebulma gaTvlebma unda uzrunvelyos maTi 
mdgradoba, raTa gamoiricxos rRvevebi da gatexvebi, romlebsac 
SeuZliaT gamoiwvion avaria da ubeduri SemTxvevebi. manqanebisa da 
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meqanizmebis uwesivrobis aRmoCenisas maT aCereben da gamoakraven 
plakats “ar CarToT, saxifaToa~. uwesivrobaze acnobeben Sesabamisi 
samsaxurebis ufross. 
      mindvris da teqnikuri kulturebis pirveladi gadasamuSavebeli 
axali Senobebis da nagebobebis eqspluataciaSi miRebas axorcielebs 
damkveTi da Semsrulebeli firmis saTanado organoebisa da 
saxelmwifo inspeqciebis warmomadgenlobiTi komisia. mxolod amis 
Semdeg gaformebuli kontraqtiT xdeba personalis dazRveva 
riskebisa da garantiebis Sefasebis da gaTValiswinebis safuZvelze. 
es procesi nebayoflobiTia, magram is pasuxismgeblobas akisrebs 
damqiraveblebs momuSave parsonalis Sromis usafrTxoebaze. 
      
           
 
 
sakvanZo sityvebi: gabaritebi, saxifaTo zonebi, fiwali, saTrevela, 
markeri, CaTreva, gvarliT tramva, freza, tramvireba, eldenis fazebi, 
usafrTxoebis qamrebi, xmovani signali, avzi, TviTmavali, sakisari, 
quro. 
 
kiTxvebi:  
 

1. ras iTvaliswinebs mindvris kulturebis moyvanis 
teqnologiuri procesebisadmi usafrTxoebis saerTo 
moTxovnebi? 

2. romel 3 faqtorzea damokidebuli saxifaTo zonebis 
zomebi? 

3. rogori pirobebis mixedviT xdeba manqana-mowyobilobebis 
damuSavebis usafrTxoeba? 

4. ramdeni saxis blokireba arsebobs? 
5. rogori saxis sasignalo mowyobilobebi arsebobs? 
6. risTvis da rogor keTdeba damcavi SemoRobva? 
7. rogori tramvuli situaciebi iqmneba satraqtoro 

misabmelebTan muSaobis dros? 
8. razea damokidebuli samanqano-satraqtoro agregatebis 

gamoyenebis usafrTxoeba? 
9. ra aucilebeli moTxivnebi aqvs misabmel saTesebs da 

sargav manqanebs? 
10. ra dros aris aucilebeli agregatze sinaTlis CarTva da 

periodulad xmovani signalis miwodeba? 
11. rogori trosiT aris daSvebuli sasoflo-sameurneo 

manqanebis buqsireba? 
12. ra ZiriTadi moTxovnebi aqvs agroqimikatebTan muSaobis 

usafrTxoebas? 
13. ramden welze uxnesi pirebi daiSvebin mosavlis amReb da 

pirveladi damuSavebis agregatebTan samuSaoT? 
14. ra maqsimaluri siCqariT unda moZraobdnen satransporto 

saSualebebi kaloze da marcvlis dasabinavebel 
teritoriaze? 

15. gabaritebis rogori moTxovnebia sawyobebSi da sawarmoo 
SenobebSi 1 momuSave pirze? 
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                             Tavi meeqvse 
  

    6.1. marcvlovani da teqnikuri kulturebis produqciis  
                        Senaxvis meTodebi  

 
     mindvris kulturebis xarisxiani sasursaTo marcvlis an 
kondiciuri Teslis miReba grZeli da rTuli procesia. is erTi 
romelime RonisZiebiT ar Semoifargleba. maRalmosavliani da 
xarisxiani marcvali da saTesle masala faqtiurad mindorSi 
miiReba. amitom upirveles yovlisa samrewvelo nakveTze unda 
daiTesos maRalxarisxovani Tesli da saTanado movlis Semdeg 
aRebuli unda iqnes droulad da udanakargod. sawyobSi Senaxvamde 
unda gasufTavdes, gaSres da daxarisxdes. mxolod aseT pirobebSi 
inarCunebs produqcia maRal kvebiT da TesviT Rirsebas da mosavlis 
konkurentunarian fasebSi realizaciis Tvisebebs, Taviseburebebs da 
SesaZleblobebs. 
    mindvridan Semosuli marcvali dauyovnebliv unda gaiwmindos, 
daxvavdes, unda moSordes Rerosa da foTlis minarevebi, marcvalze 
SerCenili kilebi, miwis nawilakebi da mtveri, sarevela mcenareTa 
Teslebi, damtvreuli da dazianebuli Teslebi da sxv., radganac 
aseTi minarevebi Seicaven maRal tens, ramac marcvlis grovaSi maT 
xangrZlivad dayovnebam SeiZleba gamoiwvios misi TviTCaxureba. 

          
                suraTi 6.1. marcvlis sawmendi agregati  “petkusi”     
 
      gawmendili marcvali aucileblad unda gaSres kondiciur 
tenianobis donemde, raTa gamoiricxos Teslis Caxureba, paraziti 
sokoebisa da beRlis mavneblebis gaaqtiureba. Teslis gaSroba 
aRmosavleT saqarTvelos raionebSi SeiZleba Ria fardulSi, 
gaiSalos Txel fenad da periodulad misi gadabrunebiT moyvanili 
iqnes standartul donemde. marcvlis arebisa da gamoSrobis Semdeg 
aucilebeli pirobaa misi daxarisxeba specialur danadgarebSi (mag. 
,,Pektus” – giganti, vim-i da sxva), romelTac aqvT sxvadasxva diametris 
cxavebi, atareben marcvals da yvelanairi marcvali iyofa 
fraqciebad. magaliTad, saSemodgomo xorblis daxarisxebuli Tesli 
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nawildeba Semdeg fraqciebad: yvelaze msxvili Teslis gamosavali –
3–5%; msxvili –20–25%; saSualo –50–60% da wvrili fraqcia – 15 – 
25%. agregatebi calke agroveben foladis, wvebis da sxva analogiur 
minarevebs. 
    maRali sasursaTo da TesviTi RirsebiT da mosavlianobiT 
gamoirCeva msxvili da saSualo fraqciis marcvali. daxarisxebis 
ZiriTadi amocanaa marcvlis saTesle partiebs moSordes bJiri, 
wvrili da msubuqi Tesli, daaxloebiT 65–67% aRwevs 
maRalxarisxovani Teslis gamosavali. 
    marcvlis partiaSi SeiZleba Sereuli iyos Znelad mosaSorebeli 
narevebi, romlebic zomisa da masis mixedviT axlosaa mocemuli 
kulturis TeslTan. maT mosaSoreblad gamoiyeneba specialuri 
danadgarebi magaliTad, ,,Сп_5” da sxva mowyobiloba, romlebic 
ZiriTadi kulturis Teslis partias aSoreben velur da sxva 
mcenareTa Teslis minarevebs. parkosani balaxebis Teslis xaoian 
zedapiriani sarevelas Teslis mosaSoreblad (magaliTad, abreSuma 
da sxva) iyeneben eleqtromagnitur danadgarebs. balaxis Tesls 
winaswar amuSaveben rkinis fxvniliT, romlis wvrili nawilakebi 
Cajdeba Teslis zedapiris xaoebSi da mas miitacebs saxarisxebeli 
manqanis magnituri doli. 
                         

        
   
           suraTi 6.2. marcvleulis iZulebiTi gamosaSrobi  
            da safumigacio agregatis muSaobis principi 
 
    saToxni kulturebis saTesle nakveTebidan arebuli simindis, 
mzesumziris, bambis, Saqris Warxlis da sxva, romlebic mwkrivad da 
jvaredini wesiT iTeseba, iyeneben Teslis dayalibebas, anu Teslis 
formisa da moculobis fraqciebad dayofas. dayalibebuli TesliT 
Tesva uzrunvelyofs erTdroul da Tanabar aRmocenebas. saToxni 
kulturis aseTi dayalibebuli marcvali an Tesli Sesabamisi 
etiketiT moTavsebulia saTanado taraSi da am formiT miewodeba 
momxmarebels. 
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     gawmendili, gamSrali da daxarisxebuli marcvali/Tesli inaxeba 
winaswar momzadebul, dezinficirebul sawyobSi. sasurvelia 
beRelebis an samarcvle koSkebis fungicidebiT an nanospilenZiT 
damuSaveba. Senaxvis periodSi gamoricxuli unda iyos marcvleulis 
datenianeba, danagvianeba, daavadeba an dazianeba, romlebic 
gamoiwveven aRmocenebis unaris daqveiTebas. 
     mindvris kulturebis marcvlisa da Teslad gankuTvnili 
masalis savaWro da TesviTi xarisxis amaRlebisaTvis xSirad 
mimarTaven marcvlis momzadebas transportirebisaTvis da Teslis 
Tesviswina sxvadasxva RonisZiebebis gamoyenebas: Sewamvlas, haerze an 
mzeze gaxurebas, aqtiur ventilacias, nitraginiT damuSavebas 
(samarcvle parkosnebis SemTxvevaSi), inkrustirebas, skarifikacias, 
inokulacias da sxv. 
 
 

       6.2.   marcvlovani da teqnikuri kulturebis     
          marcvlis/Teslis Senaxvis reJimis marTva  

 
 
     warmoebuli kondiciuri marcvlis/Teslis Senaxvis reJimis 
marTva iwyeba misi fumigaciiT. fumigacia savaldebulo da efeqturi 
xerxia elevatorebSi marcvlis dacvis da mindvruli aRmocenebis 
gazrdisaTvis mcenareTa dacvis integrirebuli RonisZiebaTa 
sistemaSi sokovani, baqteriuli da sxva daavadebebis gamomwvevebis 
winaaRmdeg. 
     mosavlis aRebisTanave, marcvlis haerze gaxurebis mizniT, mzian 
amindSi Ria adgilze Txel fenad gaSlil marcvals aCereben 5–7 
dRe. karg Sedegs iZleva cxeli haeriT marcvlis ganiaveba. saTesled 
gankuTvnili marcvlovnebis da parkosnebis Tesls amuSaveben, 
risTvisac mimarTaven parkosan mcenareTa marcvlis/Teslis 
Tesviswina azotbaqteriniT inokulirebas, romelic Seicavs 
azotfiqsator-baqteriebs. saamisod seleqciurad SerCeulia 
calkeuli saxeobis parkosnebisaTvis koJris baqteriebi, zogjer 
jiSebis sizustiTac ki. 
     momavali wlisaTvis dasaTesi mravalwlovani parkosani balaxis 
Teslis Senaxvisas iTvaliswineben, rom is mkvrivi kaniTaa dafaruli 
(ionja, samyura, ZiZo da sxva) Znelad ziandebia da Rivdebian 
xangrZlivi droiT Senaxvis SemTxvevaSi, radganac maTi mkvrivi kani 
aferxebs tenisa da haeris SeRwevas. amitom Tesvis win mimarTaven mis 
skarifikacias (kanis dakawras), rac aCqarebs da mniSvnelovnad zrdis 
Teslis gaRivebis energias da aRmocenebas. saamisod Seqmnilia 
specialuri manqanebi–skarifikatorebi. 
   marcvleuli kulturebis sasursaTo marcvlis teqnikuri 
gadamuSavebisa da Teslis mindvruli gaRivebisa da aRmocenebis 
unaris amaRlebisaTvis, agreTve Tanabari da Zlieri aRmonacenis 
miRebisaTvis, mimarTaven sasursaTo da saTesle masalis Sesabamisi 
miznebisaTvis momzadebas, mag saTesled gamiznuli marcvlis 
inkrustirebas, rac gulisxmobs Teslis zedapirze sakvebi 
elementebis (azoti, fosfori, kaliumi, mikroelementebi) saWiro 
pesticidebis da herbicidebis gadatanas. es operacia xorcieldeba 
Teslis draJireba-kafsulirebiT. 
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   mkvlevarebis azriT es meTodi niadagSi aRmocenebamde Tesls 
icavs daavadebebisa da dazianebisagan. SeiZleba aseTi Tesli Tesvis 
win aRar Seiwamlos fungicidebiT, Tu es ukanaskneli mainc 
aucilebelia maSin es procedura erTad unda Catardes, rac 
xelsayrelia ekologiurad da ekonomiurad. marcvlovani 
kulturebis xarisxiani sasaqonlo saxis mqone produqciis 
sawarmoeblad alternativa ara aqvs pesticidebis gamoyenebas 
Tesvidan mosavlis Senaxvis CaTvliT. 
 

mindvris kulturebis mavneblebis, daavadebebisa da sarevelebis 
winaaRmdeg gamosayenebeli ZiriTadi preparatebi 
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inkrustac

ia 
Tesvis win 
specialur

i 
danadgare

biT 

 
_(1) 
 

 
_(_) 

fastak
i 
100g/l 

0,1-0,2 
 

01,-0,15 

kartofi
li 
 
xorbali 
qeri 
kartofi
li 
barda 

kolorados 
xoWo 
 
mavne kusebura 
WiWinobelebi 
kolorados 
xoWo 
memarcvlia 

Sesxureba 
vegetaciis 
periodSi 

 
 
 
 
 
 
 
 
 

 
20(2) 
15(2) 

 
7(3) 
10(4) 

 
fungicidebi 

 

pr
ep
ar

at
is

 
d
as

ax
el

eb
a 

pr
ep
ar

at
is

 
x
ar

j
vi
s
 

no
r
ma
 l

/h
a,
 k
g
/h
a 

t
/h
a  

ku
l
t
u
r
a 

d
as

am
u
S
av
eb

el
i 

o
b
ie
qt

i 

   
d
aa
va
d
eb

a 

d
am
u
S
av
eb

is
 

x
er

x
i.
d
r
o
 

g
am
o
ye
ne
b
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b
is
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e 
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s
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S
ao
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d
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 d
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o
 

1 2 3 4 5 6 7 
abiga-
piki 

400 g/l 

2,3-3 kartofil
i 
Saqris 
Warxali 

fitoftor
iozi 
altenari
ozi 
baqterioz

Sesxureba 
vege-
taciis 
periodSi 
0,5%-iani 

 
 
 

20(4) 

 
 
 

3(1) 
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i 
cerkospo
riozi 

samu-Sao 
xsnariT 

alto 
superi 
250+80 
g/l 

0,4-0,5 sagazafxu
lo da 
saSemod-
gomo 
xorbali 
 
sagazafxu
lo da 
saSemo-
dgomo 
qeri 
 
saSSemodg
omo Wvavi 
Svria 

nacari 
yviTeli, 
mura  
yviTeli 
da Reros 
Janga  
septorioz
i 
TavTavis 
fuzarioz
i 
cerkospo
riozi 
helminTos
poriozi 
silaqave 
juja da 
Reros 
Janga 
kladospo
riozi 

Sesxureba 
vege-
taciis 
periodSi 
lideri 
foTlis 
fazaSi da 
TavTa- 
vebis 
dasawyisSi 
xsnaris 
xarjva 
300 l/ha 

40(1) 
 
 
 
 
 
 
 
 

40(1-2) 

_(_) 
 
 
 
 
 
 
 

_(_) 

baileto
ni 

250 g/kg 

0,5-1 
 
 
 

0,5-0,9 
 
 

0,5 
 
 
 

0,6 

sagazafxu
lo da 
saSemo-
dgomo 
xorbali 
 
qeri 
 
 
simindi 
 
 
 
Saqris 
Warxali 

mura, 
Reros da 
yviTeli 
Janga. 
nacari 
septorioz
i 
gvirgvina 
Janga 
mura da 
wiTeli 
laqianoba. 
gudafSut
ebi 
taros obi 
 
 
 
fesvis 
sidample 
fuzarioz
i 
nacari 

Sesxureba 
vege-
taciis 
period-Si 
 
 
 
 
 
saTesle 
nakve-Tebis 
Sexsureba 
vegetaciis 
peri-odSi 
 
 

20(2) 
 
 
 

30(1) 
 
 
 

20(1) 

_(3) 
 
 
 

_(3) 
 
 
 
 

_(3) 

tiltip
remiumi 
375 g/kg 

0,33 sagazafxu
lo da 
saSemodgo
mo 
xorbali 
 
sagazafxu
lo 
qeri 

nacari 
mura 
yviTeli 
da Reros 
Janga 
helminTos
poriozi 
laqianoba 
fuzarioz

Sesxureba 
vege-
taciis 
periodSi 

 

40(1-2) _(3) 
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i 
badura 
laqianoba 

 
Teslis Sesawamli inseqticidebi da fungicidebi 
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1 2 3 4 5 6 7 
 
 

prestiJi 
290k 

140+150 g/l 

1 kartof
ili 

inseqticidebi 
kolorados 
xoWo 
bugrebi 

sargavi 
masala 
dargvis 
win 

_(1) _(_) 

0,5-2 Saqris 
Warxal
i 

fungicidebi 
aRmonacenTa 
fesviWamia 
perenosporo
zi 

Teslis 
Sewa-
mvla(8-15 
l/t 
Teslze) 

_(1) _(_) aproni- 
goldi 
350 g/kg 

3 mzesumz
ira 

perenosporio
zi 

Teslis 
Sewa-
mvla (5-
7l/t 
Teslze) 

_(1) _(_) 

 1 sagazaf
xulo 
da sa-
Semodg
omo 
xorbal
i 

magari da 
mtvriana 
gudafSuta 
septoriozi  
helminTospo
riozi 
fuzariozul
i fesvis 
sidample 
Teslis obi 

Teslis 
Sewa-
mvla 
dasvele-
bis 
meTodiT 
uSualo
d Tes-
vis win 
an 
winaswar
(10l/t 
Teslze) 

_(1) _(_) 

 qeri ,, ,, ,, ,, 

dividendi  
stari 

30+6,0 g/l 

 Svria ,, ,, ,, ,, 
2-3 sagazaf

xulo 
da sa-
Semodg
omo 
xorbal
i 

mtvriana da 
magari 
gudafSuta 
helminTospo
riozi 
fuzariozul
i sidample  
Teslis obi  

Teslis 
Sewa-
mvla 
daTesvam-
de an 
winasar 
(10l/t 
Tesl-ze) 

+(1) _(_) vitavaqsi 
200+200 
g/l 

2,5-3 qeri ,,    
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 simindi buStara da 
mtvriana 
gudafSuta. 
Teslis obi 

Teslis 
Tesvis 
wina 
damuSav. 
(5 l/t 
Tesl-ze) 

_(1) _(_) 

0,4 sagaz.a
fxulo 
da 
saSemod
gomo 
xor-
bali 

mtvriana da 
magari 
gudafSuta 
septoriozi  
helminTospo
riozi 
fuzariozul
i fesvis 
sidample 
Teslis obi 

Teslis 
Sewamvla  
(10 l/t 
Teslze) 

_(1) _(_) 

0,4 qeri ,,    

raqsili 
60 g/l 

0,4 Svria ,,    
 
 
 
 
 

6.3. Senaxvis periodSi marcvalSi/TeslSi mimdinare  
bioqimiuri da fiziologiuri procesebi 

 
     mindvris kulturebis marcvali da Tesli cocxali organizmia 
da masSi yvela ZiriTadi sasicocxlo funqciebi (sunTqva, tenianoba 
da qimiuri Sedgenilobis cvlileba, aRebis Semdgomi damwifeba da 
sxva) dasawyovebul mdgomareobaSi mosvenebis periodSic 
mimdinareobs. 
     momwifebuli marcvali sunTqavs. am periodSi mSral  
nivTierebas, ZiriTadad naxSirwylebs xarjavs. gamoyofs 
naxSirorJangs, wyals da siTbos. sunTqvis intensivoba 
damokidebulia marcvlis/Teslis mdgomareobaze da Senaxvis 
pirobebze. mSral da dauzianebel marcvalSi sunTqvis procesi 
Zalian nela mimdinareobs. tenianobis gazrdisas (15%-ze meti) 
sunTqvis intensivobac izrdeba. Sesabamisad Zlierdeba bioqimiuri 
procesebi da Tavisufldeba wylisa da siTbos gamoyofa, aseT 
pirobebSi yvela kulturis marcvali ganicdis TviTCaxurebas, 
viTardeba mikroorganizmebi da ganicdis daobebas. hkargavs, rogorc 
TesviT xarisxs, ise sasaqonlo Rirebulebas. marcvlis 14–16% 
tenianoba kritikulad iTvleba. 
      sunTqvis maRali energiiT xasiaTdeba zeTovani kulturebis 
marcvali. parkosani mcenareebis sunTqvis energia ufro dabalia, 
vidre marcvlovnebis. 
   tenianoba marcvlis erT-erTi mniSvnelovani xarisxobrivi 
maCvenebelia, igi saxelmwifo da saerTaSoriso standartebiT 
normirdeba. kondiciur Tesls yovelTvis miTiTebuli aqvs 
tenianobis maCvenebeli. magaliTad, xorblisaTvis–14%; 
mzesumzirisaTvis–10% da a.S. 
     marcvleuls aqvs unari haeridan STanTqas an dakargos 
tenianoba. es procesi damokidebulia haeris SefardebiT tenianobaze 
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da temperaturaze. mudmivi temperaturisa da haeris SefardebiTi 
tenianobis gazrdis pirobebSi TeslSi irRveva tenianobis 
wonasworoba. haeris mudmivi tenianobisa da gazrdili temperaturis 
pirobebSi ki Teslis mier tenianobis STanTqma qveiTdeba. 
gansakuTrebiT did yuradRebas moiTxovs marcvali misi gemebiT da 
samdinaro barJebiT transportirebis dros, raTa am procesSi 
marcvali atmosferodan ar dateniandes da ar Caxurdes. 
     marcvlis aRebis Semdgomi damwifeba. mindvris kulturebis 
sruli simwifis fazaSi aRebuli marcvali laboratoriul 
pirobebSic ki Zalian dabali gaRivebisa da aRmocenebis unariT 
xasiaTdeba, miuxedavad imisa, rom aseTi marcvali morfologiurad 
srulyofilia. mizezi misi fiziologiuri moumwifeblobaa. aseTi 
marcvali mxolod garkveuli droiT Senaxvis Semdeg iZens 
normaluri gaRivebisa da aRmocenebis unars. Teslad 
gaTvaliswinebuli marcvlisaTvis dros, romelic saWiroa aRebidan 
sruli aRmocenebis unaris dadgomamde fiziologiuri anu aRebis 
Semdgomi damwifebis periodi ewodeba. 
   marcvalSi aRebis Semdeg bioqimiuri procesebi grZeldeba. 
Senaxvis periodSi marcvalSi martivi organuli nivTierebebi rTul 
mdgomareobaSi gadadian. xorblis marcvalSi Saqrebis Semcveloba 
mcirdeba, xolo saxamebeli da cximebi izrdeba. mTavrdeba cilebis 
sinTezi. qveiTdeba fermentebis aqtivoba da garsis gamtarunarianoba. 
droTa ganmavlobaSi xorblis marcvali kargavs bzinvadobas, rac 
misi sruli simwifis maCvenebelia. 
   mindvris kulturebis marcvlis aRebis Semdgomi damwifebis 
xangrZlivoba damokidebulia mcenaris saxeobaze, jiSze da Senaxvis 
pirobebze. simindisaTvis da esparcetisaTvis es periodi xanmoklea, 
sul ramdenime dRe (8-10). xorblis, qeris, mzesumziris, bambis 
TeslebisaTvis ki 30–40 dRe da meti. 
   aRebis Semdgomi damwifeba mcenaris mniSvnelovani ekologiuri 
Seguebis unaria. mcenares marcvlis/Tesls meSveobiT gadaaqvs 
garemos araxelsayreli pirobebi da am gziT igi uzrunvelyofs 
sicocxlisa da genetikuri saxeobrivi donis SenarCunebas. 
   marcvlis gaRiveba. marcvlis gaRiveba sasawyobo meurneobaSi 
Senaxvis normativebis darRvevis maniSnebelia. gaRivebis mizezi 
SeiZleba iyos zedeti teni, siTbo da haeri (Jangbadi), (sinaTles 
fakultaturi mniSvneloba aqvs) is rTuli biologiuri procesia, 
romlis drosac Canasaxi iyenebs ra samarago sakveb nivTierebebs 
gadaiqceva Rivad. Rivis zrda-ganviTarebis process yofen xuT fazad: 
   wylis STanTqmis faza mSrali marcvali hidrofiluri 
koloidebis meSveobiT wyals STanTqavs kritikuli donis miRwevamde. 
am etapze ar SeimCneva marcvlis morfologiuri cvlilebebi. 
   gajirjveba iwyeba im momentidan, rodesac marcvalSi 
gamovlindeba Tavisufali teni. Zlierdeba hidrofiluri procesebi. 
aqtiurdeba fermentebi, asjer izrdeba sunTqvis intensivoba, 
mobilizdeba samarago nivTiereba da lokalizdeba zrdis 
wertilTan. marcvali moculobaSi imatebs. faza mTavrdeba 
pirveladi fesvebis ujredebis gayofiT. 
         meTesleobis dros gaTvaliswinebuli unda iyos, rom Rivis 
zrdis faza iwyeba Rivis gamovleniT. grZeldeba pirveladi zrda. 
SemdgomSi aqtiurdeba fizikuri zrda. am fazis Semdeg Tesli veRar 
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daubrundeba mosvenebis fazas. marcvlovnebSi es faza mTavrdeba 
koleoptiles gamovleniT. am dros Rivs kavSiri ar gauwyvetia 
TeslTan, jer kidev misgan Rebulobs sakvebs da fiziologiurad 
aqtiur nivTierebebs, Canasaxovani nawilebi izrdeba ara marto 
nivTierebebis xarjze, aramed iyenebs niadagis sakveb nivTierebebs da 
tensac. mxolod fiziologiurad momwifebuli da sicocxlis 
unariani Tesli iZleva normalurad ganviTarebul Rivs. 
   Teslis gaRiveba didad aris damokidebuli Canasaxis 
diferencirebis procesis dawyebaze. Canasaxis diferencireba ki 
iwyeba ganayofierebis Semdeg. mag. saSemodgomo da sagazafxuli 
xorblebis TeslSi Canasaxis diferencireba iwyeba ganayofierebidan 
me-6-7; WvavSi 9–11; simindSi me-15 dRes da a.S. 
   Teslis gaRivebisaTvis didi mniSvneloba aqvs agreTve Teslis 
sicocxlis xangrZlivobas. Teslsac, rogorc cocxal organizms 
gaaCnia gansazRvruli sicocxlis xangrZlivoba–periodi, romlis 
ganmavlobaSi marcvali inarCunebs gaRivebis unars. ansxvaveben 
Teslis biologiur sicocxlis xangrZlivobas da sameurneo 
sococxlis xangrZlivobas. pirvelSi gulisxmoben TuU ramden xans 
(50–100 weli) inarCunebs Tesli, Tundac erTeuli egzemplarebi 
aRmocenebis unars, xolo sameurneo sococxlis xangrZlivobaSi 
periods, Tu ramden xans inarCunebs aRmocenebis unars optimalur 
pirobebSi Senaxuli kondiciuri Tesli. 
   mindvris erTwlovani kulturebis marcvlis/Teslis sicocxlis 
xangrZlivoba damokidebulia mcenareTa saxeobaze da Senaxvis 
pirobebze. sicocxles SedarebiT xangrZlivad inarCunebs xorblis, 
qeris, Svriis, brinjis kondiciuri Tesli (10–15 weli). SedarebiT 
xanmoklea (3–5 weli) Wvavis, soias, mzesumziras Teslis sicocxle. 
igive iTqmis travmirebul da moumwifebel Teslze. 
 

Teslis gaRivebisaTvis saWiro wylis raodenoba %-Si 
(haermSral Teslis masasTan) 

 
             xorbali – 47,7          barda – 114,4 
             Wvavi    – 64,7           seli – 160,0 
             qeri    – 57,4           Saqris Warxali – 167,7 
             Svria   – 76,3           simindi  _ 37,3 
             fetvi   – 38,2  
      rogorc vxedavT didi raodenobiT wyals saWiroebs Saqris 
Warxlis gorglebi, selis Tesli, parkosnebis Tesli. es ukanaskneli 
2–3-jer met cilebs Seicavs da STanTqmis maRali unariT gamoirCeva. 
     Teslis gaRivebas aCqarebs maRali temperetura, radganac is 
xels uwyobs wylis STanTqvas. laboratoriuli pirobebisavis 
dadgenilia Teslis gaRivebis minimaluri, optimaluri da 
maqsimaluri temperaturuli doneebi.           



  
   minimaluria yvelaze dabali dadebiTi temperatura, romelzec 
SesaZlebelia mocemuli kulturis Teslis gaRiveba (Wvavis, bardis, 
samyuras TeslebisaTvis 10C; xorblis, qeris, parkosnebis, timoTes 
balaxis–3–40C; simindis, sorgos, mzesumziras 8–100C; juTi, sazamTros 
TeslebisaTvis 13-150 C). 
   optimaluri yvelaze xelsayreli temperatura, romelzec yvelaze 
swrafad mimdinareobs Teslis gaRiveba (mindvris kulturebis 
umravlesobisaTvis 20-250 C). 
   maqsimaluri–yvelaze maRali temperatura, romelzec mimdinareobs 
Teslis gaRiveba da romlis kidev ufro gazrdis SemTxvevaSi 
gaRiveba Cerdeba. (simindisaTvis 40–440C; xorblisaTvis 30–320C; Saqris 
WarxlisaTvis 28–300 C temperatura).  
   saorientaciod dadgenilia da kulturebi dajgufebulia maTi 
marcvlis da Teslis gaRivebisa da aRmocenebis gamovlenis 
minimaluri temperaturebi. 
 
 
                                                             cxrili 6.1. 
 

mindvris kulturaTa klasifikacia Teslis gaRivebis 
minimaluri temperaturis mixedviT 

 
biologiurad minimaluri 

temperatura, C0 
k u l t u r e b i 

Telis 
gaRiveba 

aRmonacenis 
gamovlena 

I. kanafi, mdogvi 0 – 1  2 – 3  
II. Wvavi, xorbali, qeri, Svria, 
cercvela,   barda, ospi 

1 – 2  4 – 6 

III. seli, wiwibura, xanWkola, muxudo, 
Warxali, salfoe 

3 – 4 5 – 6 

IV. mzesumzira, perila, kartofili 5 – 6  7 – 8 
V. simindi, fetvi, mohari, sudanis 
balaxi, soia 

8 – 10  10 – 11  

VI. lobio, abisalaTini, sorgo 10 – 12  12 – 13  
VII. bamba, brinji, araqisi, Sirbaxti 12 – 14  14 – 15 
 
 
   mosvenebis periodSi marcvlis sunTqva mimdinareobs. gaRivebisas 
ki mkveTrad aqtiurdeba. am periodSi Tesli ara marto STanTqavs 
Jangbads, aramed gamohyofs naxSirorJangs da siTbos.  mxolod 
brinjis Tesls aqvs unari wyalSi gaRivdes. 
   mindvris kulturebis umravlesobis marcvals gaRivebisaTvis 
sinaTles araviTari mniSvneloba ara aqvs. Tumca rigi marcvlovani 
balaxebis (Tiva qasra, xuWuWa) Tesli sibneleSi, xolo facelia da 
zogierTi sxva mcenaris Tesli sinaTleze ar Rivdeba. 
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     mindvruli aRmoceneba. rogori maRalic ar unda iyos Teslis 
laboratoriuli aRmoceneba igi ar emTxveva mindvrad aRmocenebis 
Sedegebs. laboratoriuli aRmoceneba gviCvenebs gaRivebuli 
Teslidan aRmocenebuli Teslis procents, mindvruli aRmoceneba ki 
aRmocenebis unariani daTesili Teslis realurad aRmocenebis 
procents. es maCvenebeli did rols TamaSobs mosavlis formirebaSi, 
radganac meCxeri naTesi ver uzrunvelyofs maRali mosavlis miRebas. 
mindvruli aRmoceneba yovelTvis dabalia laboratoriul 
aRmocenebaze. mindorSi naTesi Tesli mravali mizezis gamo ver 
aRmocendeba. 
 
 
                                                             cxrili 6.2. 

Teslis aRmocenebis gavlena simindis mosavlianobaze 
                       

aRmoceneba, % 
laboratoriuli mindvruli 

mcenareTa 
raodenoba 

aRebis dros, 
aTasi/ha 

mosavlianoba,  
t/ha 

98 78 36 4,22 
92 57 33 3,92 
86 54 34 3,56 
80 40 25 2,50 
49 11 13 1,54 

 
      
 pureul marcvlovnebSi mindvruli aRmoceneba 65–85% farglebSia. 
kidev ufro dabalia Saqris Warxlis da mravalwlovani balaxebis 
Teslis mindvruli aRmoceneba. 
       mindvruli aRmocenebis intensivoba mraval faqtorzea 
damokidebuli: Teslis xarisxze, niadagis momzadebasa da 
tenianobaze, Tesvis xarisxze. mindvruli aRmocenebis odenobas mainc 
gansazRvravs mindorSi Teslis gaRivebis energia da aRmocenebis 
unari, agreTve aRmonacenis zrdis Zala. mindvrul aRmocenebaze 
garkveul gavlenas axdens niadagis temperatura. sasurvelia 
niadagis temperatura iyos 15–170C farglebSi saSemodgomo 
xorblisaTvis, xolo sagazafxulo xoblisaTvis 9–110 C, dabali 
temperatura Teslis aRmocenebas aWianurebs. miuxedavad imisa, rom 
Tesli gajirjvebulia, aseT Teslze intensiurad saxldeba 
sxvadasxva saxis parazitebi, ziandeba niadagis mavnebliT da xSirad 
60%-ic ki iRupeba, SemCneulia isic rom dabali temperaturis dros 
aqtiurdeba niadagis toqsikuri komponentebi. isini iwveven pirveladi 
fesvebisa da norCi Rivebis dazianebas, koleoptiles damaxinjebas. 
 
    
 
 

6.4. mindvris kulturebis seleqcia-meTesleoba 
 
    ekologiuri da agroteqnologiuri faqtorebi did gavlenas 
axdenen Teslis warmoebaze, mosavlianobaze da xarisxze. Teslis 
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mosavlianoba jiSis memkvidruli Tvisebaa. aseve jiSs gaaCnia garemo 
faqtorebis gavleniT modifikaciuri cvalebadobis unari. jiSis 
produqtiulobaze da xarisxis memkvidreobaze seleqcioneri zrunavs. 
meTesle specialistis amocanaa am jiSidan awarmoos 
maRalmosavliani, xarisxiani Tesli ara marto elitis doneze, 
aramed pirveli, meore da momdevno reproduqciis etapebzec. 
maRalmosavlianobis potenciali jiSSi genetikuradaa 
determinirebuli da agroteqnologiurma pirobebma unda 
uzrunvelyos misi modificireba sameurneo naTesebze sasaqonlo 
marcvlis maRali mosavlis miRebiT. es miiRweva mxolod im 
SemTxvevaSi, Tu mas sworad SevurCevT im ekologiur sivrces da 
pirobebs romelSic am SesaZleblobis realizacias moaxdens. 
     ekologiuri pirobebi. mkvlevarebi miuTiTeben, rom marcvleuli 
kulturebis meTesleiba unda moewyos im zonaSi, sadac saamisod 
kargi niadaguri da klimaturi pirobebia. am mosazrebas mravali 
eqsperimenti adasturebs. 
     dabali temperatura (150 C-ze naklebi) da maRali tenianoba (ztt 
80–100%) uaryofiT gavlenas axdens Teslis xarisxze. tenian 
pirobebSi miRebuli Teslidan 7%-iT ufro dabali mosavali miiReba, 
vidre mSral pirobebSi moweuli Teslidan. maRaltenian pirobebSi 
miRebuli Tesli glukozas ufro meti raodenobiT Seicavs, vidre 
saxarozas. es Sedegebi ki gavlenas axdens Teslis aRmocenebaze da 
aRmonacenis siZliereze. Teslis mosavlinobaze da xarisxze, 
gansakuTrebiT uaryofiT gavlenas axdens mcenareTa daavadebebisa da 
Cawolisadmi gamZleobaze. 
      Teslis xarisxi damokidebulia im ekologiur faqtorebze, 
romelTa pirobebSic mimdinareobs Teslis formireba, samarago 
nivTierebebis sinTezi da dagroveba. Tu Teslis momwifebis wina 
periodSi Tbili, zomieri da teniani amindebi iyo, aseTi Tesli 
gamoirCeva maRali mosavlianobiT da umaRlesi xarisxiT. raionebi, 
romlebic xasiaTdebian zafxulis mokle periodiT, Warbi tenianobiT 
da saSemodgomo wayinvebiT, an Zlieri gvalvebiT (urwyav zonebSi) am 
pirobebSi miRebuli Tesli xasiaTdeba Ddabali mosavlianobiTa da 
uxarisxo saTesle masaliT. 
     Teslis mosavlianobis da Teslis Rirsebis daqveiTebis mizezi 
SeiZleba iyos azotiT calmxrivi gamokveba, xangrZlivi wvimebi, 
naTesis  sixSire da sxva, romlebic iwveven naTesis Cawolas, rac 
amcirebs Teslis mosavlinobas da aqveiTebs mis xarisxs, radganac 
marcvali iqneba bJiri. 
     ekologiuri faqtorebis gavlena saTesle masalis 
vargisianobaze kargad vlindeba kartofilis sargavi tuberis 
xarisxze. samxreTis zonis baris pirobebSi moyvanili tuberi 
dasargavad uvargisia, is xSirad gadagvarebuli da dakninebulia, 
rogorc wesi kartofilis dasargavi tuberi mohyavT mTian da gril 
raionebSi. 
    agroteqnologiuri pirobebi meTesleobis dros. mcenares aqvs 
unari farTobis erTeulidan mogvces xelsayreli pirobebis SeqmniT 
(winamorbedebis SerCeva, Tesvis optimaluri vadebis, wesebisa da 
saTesi normis dadgena, sasuqebis efeqturi dozebis SerCeva, 
mosavlis drouli aReba da Teslis Senaxvis saTanado wesebis 
dadgena da dacva da sxva.). maRali mosavlis miReba sulac ar 
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niSnavs maRalmosavliani saTesle masalis miRebas, radganac 
agroteqnologiis sxvadasxva parametri gansxvavebul gavlenas axdens 
Teslis mosavlianobaze da xarisxze. am RonisZiebebis efeqti, 
rogorc wesi, ufro maRalia Teslis mosavlianobaze, vidre mis 
xarisxze. marcvlis mosavlianobas gansazRvravs erT heqtarze 
mcenareTa da erT mcenareze produqtiul ReroTa raodenoba, maSin 
rodesac Teslis xarisxis Rirsebas ganapirobebs Teslis sidide da 
Tanabroba, gaRivebis  energia da aRmocenebis unari, zrdis Zala, 
balansirebuli cilebis Semcveloba, mavnebel-daavadebaTa mimarT 
gamZleoba da a.S. amitom aucilebelia damuSavdes meTesleobis 
specialuri agroteqnologia, romelic uzrunvelyofs mindvris 
kulturebis axali jiSis Tu hibridis xarisxiani da 
maRalmosavliani Teslis warmoebas. 
     winamorbedi. saTesle naTesebisaTvis upirveles yovlisa unda 
SeirCes saukeTeso winamorbedi, romelic uzrunvelyofs mocemuli 
jiSis Teslis gaRivebas, aRmocenebis da mcenaris normalur zrda-
ganviTarebisaTvis optimalur pirobebs. gamoricxavs jiSur da 
saxeobriv danagvianebas, naTesis dasarevlianebas, mavnebel-
daavadebaTa infeqciis wyaros ar arsebobas da sxva. dadasturebulia 
rom saSemodgomo xorblisaTvis saukeTeso winamorbedia aneuli, 
saToxni kulturebi da mravalwlovani balaxebi. saSemodgomo 
xiorblis jiS ,,bezistaia 1”-ma nasimindarze Tesvisas 250 kg/ha ufro 
naklebi mosavali mogvca, vidre bardisagan gamoTavisuflebul 
nakveTze, xolo samyurasagan ganTavisuflebul nakveTTan SedarebiT 
410 kg/ha-Ti naklebi. 
   Teslis mindvrul aRmocenebaze gavlenas axdens niadagis 
damuSavebis teqnologia. magaliTad, saxnavi fenis umniSvnelo 
daRrmavebam saSemodgomo xorblis saTesle masalis 1000 Teslis masa 
31,4-dan  41,0%-mde gazarda. gaRivebis energia 94-dan 98%-mde, xolo 
zrdis Zala 88-dan 93%-mde, 100 nazardis masa ki 5,04-dan 5,5 g-mde 
gadidda. niadagis zedapiris Tesviswina mosworeba da naTesis 
Semdgomi motkepna uzrunvelyofs niadagSi Teslis erT simaRleze 
loJirebas, masSi mWidrod moTavsebas, erTdroul da Tanabar 
aRmonacens. aseT pirobebSi mcenare ufro aqtiurad iTvisebs niadagis 
tens da sakveb nivTierebebs. 
     saTesi norma da Tesvis wesebi aregulirebs mcenareTa dgomis 
sixSires, rac Tavis mxriv did gavlenas axdens mcenaris 
ganviTarebaze, bartyobaze da generaciul (produqtiul) ReroTa 
raodenobaze, Teslis simsxoze da Tanabrobaze. saTesi normis 
gazrda (optimalurze metad) amcirebs bartyobas da erTi mcenaris 
produqtiulobas, aqveiTebs 1000 Teslis masas, erT heqtar farTobze 
ki zrdis saerTo mosavlianobas. aseT pirobebSi normaluri 
marcvali formirdeba ZiriTadad mTavar Reroze. miRebuli marcvali 
ZiriTadad Tanabaria.  meCxer naTesebSi bartyoba izrdeba, mcenare 
inviTarebs meore da momdevno rigis gverdiT Reroebs. am mcenareebis 
Semarcvla da 1000 Teslis masa CamorCeba centraluri Reros igive 
maCveneblebs. miiReba araerTgvarovani marcvali. 
     dadgenilia, rom optimaluri saTesi normiT naTesidan miiReba 
ufro srulyofili da maRali xarisxis saTesle masala, Tumca 
praqtikam aCvena, rom sxvadasxva regionSi saTesle nakveTebze 
ukeTesia 10–15%-iT Semcirebuli normiT Tesva, rac uzrunvelyofs 
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miRebuli Teslis met sisrules da Tanabrobas. igive iTqmis 
wesebzec, rom Cveulebrivi mwkrivSi TesviT miiReba xarisxiani 
saTesle masala, xolo Tu aucilebelia deficituri Teslis 
swrafad gamravleba mozanSewonilia farTo mwkrivebad Tesva.  
      xorblis yvelaze meti saTesle masala miiReba, roca 1 
mcenaris kvebis area 15 sm2. aseTi sixSiris naTesSi dominirebs 
mTavar ReroTaA raodenoba (90%), rac uzrunvelyofs rogorc 
Teslis maRal mosavals, ise am Teslis maRal produqtiulobas. 
Teslis warmoebisaTvis saTesle nakveTebis saTesi norma ise unda 
regulirebdes, rom produqtiul ReroTa raodenoba ar iyos maRali, 
xolo foTlis saasimilacio farTi iyos 40–50 aTasi m2/ha-ze. 
      Tesvis vadebi arsebiT gavlenas axdens Teslis xarisxze da 
mosavlianobaze, konkretuli regionis ekologiuri Taviseburebebis 
gaTvaliswinebiT aucilebelia dadgenili iqnes saTesle 
nakveTebisaTvis optimaluri Tesvis vadebi. saSemodgomo 
xorblisaTvis Tesvis vadam unda uzrunvelyos xelsayreli 
pirobebis Seqmna, rom mcenarem moaswros zamTris wina normaluri 
zrda-ganviTareba da fiziologiurad momzadebuli Sexvdes 
gadazamTrebas. analogiuri funqcia akisria sagazafxulo 
xorblisaTvis Tesvis vadebs, gasaTvaliswinebelia is momenti, rom 
ar moxdes sagazafxulo naTesebis wayinvebiT naTesebis dazianeba. 
saTesle nakveTebi, rogorc wesi unda daiTesos regionisaTvis 
rekomendebul vadebSi da rac SeiZleba SemWidroebul droSi. 
gaWianurebuli Tesva aqveiTebs saTesle masalis xarisxs. 
     ganoyiereba. mineraluri sasuqebis calkeuli komponentebis 
SeTanawyoba da maTi racionaluri gamoyeneba mniSvnelovnad zrdis 
Teslis mosavlianobas da mis TesviT Rirsebas, maSin roca romelime 
sasuqis calmxrivi gamoyeneba dadebiT efeqts ar iZleva. marTalia 
azotiT moWarbebuli kveba mniSvnelovnad zrdis Teslis saerTo 
mosavlianobas, magram aseve mniSvnelovnad aqveiTebs mis xarisxs. 
praqtikiT dadasturebulia, rom azotis optimalurze maRali dozebi 
xels uwyobs mcenaris Cawolas, rasac gardauvlad Tan axlavs 
bJirmarcvlianoba. qveiTdeba 1000 marcvlis masa. sustdeba 
aRmonacenis zrdis Zala da izrdeba sxvadasxva paTogenebisadmi 
mcenareTa mimReoba. fosfori ki 2-3-jer zrdis mcenareTa gamZleobas, 
rogorc sokovani daavadebebis mimarT, ise eqstremaluri pirobebisa 
da Cawolisadmi medegobas. kaliumi xels uwyobs mcenares saxameblis 
gamomuSavebaSi da TeslSi mis lokalizacias. amrigad, mineraluri 
sasuqebis optimaluri dozebis gamoyeneba mniSvnelovnad zrdis 
rogorc Teslis mosavlianobas, ise mis TesviT xarisxs, amaRlebs mis 
kompleqsur imunurobas. 
     Teslis mosavlianobaze da xarisxze dadebiT gavlenas axdens 
mikroelementebis (bori, marganeci, spilenZi, TuTia da sxva) 
gamoyeneba. isini aumjobeseben Teslis saerTo biologiur 
potencials da amaRleben mcenaris imunitets bioturi da abioturi 
stres- faqtorebis mimarT. 
     mosavlis aRebis vadebi da wesebi. saTesle nakveTebi, rac 
SeiZleba SemWidroebul vadaSi unda iqnes aRebuli, rac 
uzrunvelyofs Teslis udanakargod aRebas da xarisxis SenarCunebas. 
     saTesleebis anu saTesle nakveTebis aRebis vadebisa da wesebis 
dadgena AZiriTadad damokidebulia mindvris konkretuli kulturisa 
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da jiSis biologiur Taviseburebebze da TeslSi samarago 
nivTierebebis dagrovebis Sewyvetaze. mindvris kulturebis 
umetesobaSi es periodi emTxveva sanTlisebur simwifis dasasruls, 
roca marcvlis tenianoba 25–35% farglebSia. Tumca zogierTi 
mkvlevaris azriT marcvlis Sevseba garkveuli doniT sanTliseburi 
simwifis bolomde mimdinareobs TavTavis elementebis xarjze, amitom  
mizanSewonilia saTesle nakveTebi aRebuli iqnes or fazaSi. miT 
umetes sanTlisebri simwifis dasrulebamde aRebis SemTxvevaSi 
Teslis danakargebi naklebia da xarisxic maRalia. or fazaSi 
aRebuli Teslis laboratoriuli aRmoceneba 94–95%, xolo 
pirdapiri kombainiT aRebisas 78–84. sxvaoba dafiqsirda Teslis am 
partiebis produqtiulobaSic. 
     marcvlovnebSi sanTliseburi simwifis faza 5–7 dRe grZeldeba, 
Semdeg iwyeba sruli simwifis faza. am fazaSi mosavlis aReba 
pirdapir kombainiT xdeba anu erT fazaSi. azri imis Sesaxeb rom or 
fazaSi aRebis SemTxvevaSi danakargebi naklebia, vidre erTdroulad 
aRebisas eqsperimentebiT ar dasturdeba. mosavlis gayofiT aRebis 
SemTxvevaSi Teslis danakargebi 2,3–6,1%, xolo pirdapiri kombainiT 
aRebisas –1,8–6,2% aRwevs. miuxedavad amisa, urCeven saTesle 
nakveTebis 2 fazaSi aRebas. winaswar moWril ZnaSi mTavari da 
damatebiTi Reroebze Tesli Tanabrad da Cqara Sreba, gamolewvisas 
naklebia travmirebuli Tesli, maRalia Teslis siwminde, gaRivebis 
energia da aRmocenebis unari. 
 
 
                                                             cxrili 6.3. 

marcvlis aRebis vadebisa da wesis gavlena 
Teslis mosavlianobaze, t/ha 

 
 

marcvlis aRebis faza k u l t u r a 
sanTlis 
simwifis 
dasawyisi 

sanTlis 
simwifis 

dasasruli 

sruli 
simwife 

saSemodgomo xorbali 4,25 4,44 4,36 
saSemodgomo Wvavi 3,9 3,88 3,95 
sagazafxulo xorbali  1,23 1,24 1,22 
qeri 1,93 2,36 2,14 
Svria _ 3,64 3,53 
 
 
      or fazaSi aRebas gansakuTrebuli mniSvneloba aqvs iseT 
kulturebSi romelTac Teslis Cacvena axasiaTebT (fetvi, wiwibura, 
barda, cercvela, mravalwlovani balaxebi da sxva). 
      saTesle nakveTebidan mosavlis aRebis wesis arCeva 
damokidebulia zonis klimatur da amindis pirobebze. tenian 
raionebSi or fazaSi aRebam SeiZleba gamoiwvios moWril ZnaSi 
Teslis gaRiveba. meurne fermerma TviTon unda gadawyvitos saTesle 
naTesebis aRebis wesi da vadebi. SeiZleba ufro ukeTesi iyos aRebis 
orive wesis gamoyeneba erT sezonSi. 
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   saTesle nakveTebSi herbicidebis gamoyenebas alternativa ara 
aqvs, amitom mindvris kulturebSi gamoiyeneba ZiriTadad aseTi 
herbicidebi 
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1 2 3 4 5 6 7 
0,8-1,2 xorbali 

qeri 
Svria 

erTwlo
vani 
orlebn
iani 

naTesebis 
Sesxureba 
mcenaris 3-4 
foTlis 
fazidan 
aRerebamde. 

_(1) _(3) 

0,8-1,2 simini ,, naTesebis 
Sesxureba 3-
5 f.faza 

_(1)  

2,4 
dimeTil 
aminis 
marili 

1,1-1,7 mdelos 
wivana da 
sxva 
marcvlova
ni 
balaxebi 

erTwlo
vani 
orlebn
ianebi 

naTesebis 
Sesxureba 
kulturis 
2-3 f. 
fazaSi 

_(1) 20(3) 

2-4 sagazafxu
lo da sa-
Semodgomo 
xorbali 
 
Svria 
qeri 
simindi 

erTwli
ani 
orlebn
iani m.S. 
2,4 d-s 
mimarT 
gamZle 

naTesebis 
Sesxureba 
kulturis 
bartyobis 
fazaSi, 
naTesebis 
Sesxureba 
kulturis 
3-5 f. 
fazaSi 

_(1)  

1,5-3,0 soia erTwli
ani 
orlebn
iani 
(birka) 

naTesebis 
Sesxureba 
kulturis 
2-3 namdvili  
f. fazaSi 

_(1)  

bazagra
ni 
480 m/l 

3,0-4,0 saTesle 
barda 

erTwli
ani 
orlebn
iani 
(gviril
a) 

naTesebis 
Sesxureba 
kulturis 
5-6 
namdvili  
f. fazaSi 

_(1) _(3) 

2,0-3,0 samyura 
  

_””_     

2,0 ionja 
(vegetaciis 
1 weli) 

_””_    
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1,0 koindari 
erTwlovan
i 

_””_ naTesebis 
Sesxureba 
kulturis 
aRerebis 
fazaSi 

_(1)  

gransta
ri 

15-
20g/ha 

sagazafxu
lo da sa-
Semodgomo 
xorbali 
  
qeri 
Wvavi 
 
 

erTwli
ani 
orlebn
iani m.S. 
2,4 d-s 
mimarT 
gamZle 

naTesebis 
Sesxureba 
sarevelis 
2-3 f. 
fazaSi 

_(1) _(3) 

diupon 
de 
nemuri 

20-25 
g/ha 

sagazafxu
lo da sa-
Semodgomo 
xorbali  
qeri 
Wvavi 
 
 

erTwli
ani 
orlebn
iani m.S. 
2,4D-s 
mimarT 
gamZle,  
min-
dvris 
nari, 
xovera, 
begi-
auri 

naTesebis 
Sesxureba 
sarevelis 
2-3 f/ 
fazaSi. 
kulturis 
bartyobis 
damTavreba-
mde 

_(1) _(3) 

0-8,1 sagazafxu
lo da sa-
Semodgomo 
xorbali  
qeri 
Wvavi 
 
 

erTwli
ani 
orlebn
ianebi 

naTesebis 
Sesxureba 
bartyobis 
fazaSi 

_(1)  falsami
ni, 
360 g/l 

 simindi  naTesebis 
Sesxureba 3-
5 f. fazaSi 

_(1)  

0,3-0,4 sagazafxu
lo da sa-
Semodgomo 
xorbali 

Svriuka naTesebis 
Sesxureba 
sarevelis 
ganviTarebi
s adreul 
(2-3 foTlis 
stadiaSi 

_(1) 
 
 
 
 
 
 
 
 
 
 

_(3) topiki 
80+20g/l 

0,5-
0,75 

_””_ erTwlo
vani 
marcvl
ovnebi 
(burCxa, 
Zurwas 

naTesebis 
Sexureba 2-3 
namdvili 
f/fazaSi. 
kulturis 
milSi ga-

_(1) 
 
 
 
 
 

_(3) 
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saxeoba) mosvlamde  
 
 
 
 

fuzila
di 
forte  
150 g/l 

0,75-1,5 soia 
sakvebi 
parkosnebi 
yviTeli 
xanWkola 
Saqrisa da 
sufris 
Warxali 
 
kartofili 
 
mzesumzira 
 

erTwli
ani 
marcvl
ovnebi 
 
 
 
 
 
 
 
mravalw
lovani 
marcvl
ovnebi 

naTesebis 
Sexureba 
sarevelebis 
2-4 foTlis 
fazaSi. 
miuxedavad 
kulturis 
ganvi-
Tarebis 
fazisa 

 
 
 
 
 
 
 
 

20(1) 

 
 
 
 
 
 
 
 

7(3) 

 0,75-1,5 TeTri 
samyura 
lobio 
soia 

 
(mxoxavi   
  Wanga) 

naTesebis 
Sesxureba 
sarevelebis 
10-15 sm-is 
simaRlisas.  
miuxedavad 
kulturuli 
mcenaris 
ganviTa-
rebis 
fazisagan 
damoukideb
lad 

 
 

33(1) 

 
 

7(3) 

 
 

∗ - me-5 svetSi miTiTebuli cifrebi niSnavs–samuSao xsnaris xarjvis 
normas. 

∗ - me-6 - dro bolo damuSavebidan mosavlis aRebamde. frCxilebSi 
mocemulia gamoyenebis maqsimaluri jeradoba. 

∗ - me-7 svetSi naCvenebia pesticidebis gamoyenebis Semdeg 
damuSavebul farTobze xeliT (an meqanizebulad) samuSaoebis 
Sesasruleblad gamosvlis dro dReebSi. 
 
 
 
 

6.5. Teslisa da sargavi masalis kondiciurobis maCveneblebi 
 

    amJamad mraval qveyanaSi Teslis xarisxs atareben ,,istas” 
saerTaSoriso meTodikiT. ,,Teslis analizis saerTaSoriso wesebi” 
warmoadgens Teslis kontrolis saerTaSoriso asociaciis 
(INTERNATIONAL SEEDTESTING ASSOCIATION) anu (,,ista”)–oficialur 
gamocemas, romliTac xelmZRvaneloben mravali qveynis Teslis 



 257

kontrolis  sadgurebi eqsportirebuli Teslis xarisxis 
SemowmebisaTvis da aformeben ,,istas” serTifikatebs. 
    2004 wlidan es wesi warmoadgens savaldebulos, rogorc Cvens 
qveyanaSi, ise yvela am organizaciis wevri qveynisaTvis, agreTve 
rekomendebulia gaerTianebuli erebis organizaciis qveynebisaTvisac.  
    ,,ista” Tavis mTavar amocanad isaxavs daamuSaos Teslis 
analizis iseTi unificirebuli meTodebi, romlebic  misaRebi iqneba 
msoflios nebismieri qveynisaTvis. es meTodebi gamoirCeva simartiviT 
da zedmiwevniTi sizustiT Teslis TesviTi Rirsebis dasadgenad, mis 
amocanaSi Sedis agreTve gamoyenebuli iqnes iaffasiani standartuli 
laboratoriuli mowyobiloba, romlis gamoyeneba saSualebas iZleva 
sxvadasxva qveyanaSi Teslis xarisxis analizisas miRebuli iqnes 
Tanabari Sedegebi. 
      es wesebi SeiZleba gamoyenebuli iqnes samecniero-kvleviTi 
dawesebulebebSi da yvela im organizaciaSi, firmaSi, asociaciaSi, 
fermerul meurneobaSi da sxva, romelTac Teslis xarisxis 
SemowmebasTan aqvs saqme. 
 
 
     

       
      
               suraTi 6.3. maRalkondiciuri xorblis Teslis 
                           organoleptikuri saxe 
 
      soflis meurneobaSi yovelTvis did riskTanaa dakavSirebuli 
mocemuli kulturis maRali mosavlis miReba, imisaTvis rom aseTi 
riskisagan dazRveulebi viyoT, aucilebelia Tesvis win Teslis 
xarisxis analizi. Teslis xarisxSi mravali parametris Seswavla 
igulisxmeba. am parametrebis codna ki mravali sferos 
warmomadgenlis interesSi Sedis. kerZod Teslis mwarmoeblis, 
Teslis damamzadeblis, fermerebis, adgilobrivi da centraluri 
xelisuflebis, serTifikatis gamcemis, saxelmwifo organizaciebis, 
kerZo pirebis, aqcionerebis, saagentoebis, brokerebis, vaWrobisa da 
sxva. yvela SemTxvevaSi mizani erTia, zustad unda dadgindes Teslis 
TesviTi vargisianoba. 
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     qveynebs Soris TesliT vaWrobisas SeiZleba saWiro gaxdes 
sxvadasxva qveynis laboratoriaSi Teslis analizis Catareba, amitom 
Zalze mniSvnelovania is, rom sxvadasxva qveynis laboratoriebSi 
analizebi tardebodes erTiani–standartuli meTodiT, rac 
uzrunvelyofs msgavsi Sedegebis miRebas dasaSvebi gadaxrebis 
farglebSi.  
     Teslis siwminde erT-erTi mTavari kriteriumia, romelic 
gansazRvravs Teslis vargisianobas. saTesle masalis siwmindeSi 
igulisxmeba mis mTlian masaSi ZiriTadi kulturis raodenoba 
gamosaxuli procentebSi. rac naklebia minarevebi miT maRalia 
Teslis siwminde. sufTa Tesli kargad inarCunebs Tavis biologiur 
niSnebs da TesvisTvis ufro nakleb raodenobas saWiroebs. 
   pirveli klasis Teslis siwminde unda iyos-99%; meore–98%. 
sasurveli ar aris saTesle masalaSi Sereuli iyos sxva kulturis 
sarevelebis Tesli. Tu saanalizo nimuSSi aRmoCnda sakarantino 
sarevela, Teslis es partia dasaTesad ar daiSveba. 
   laboratoriuli aRmoceneba aris saanalizod aRebuli sinjebis 
normalurad gaRivebuli Teslis raodenoba procentebSi gamosaxuli, 
laboratoriul aRmocenebas sazRvraven kulturisaTvis dadgenil 
vadaSi optimaluri pirobebis dacviT. (mindvris kulturebis 
umravlesobisaTvis aRmoceneba grZeldeba 7–8 dRe). aRmocenebasTan 
erTad adgenen gaRivebis energiasac mokle vadaSi (3–4 dRe)–
normalurad gaRivebuli Teslis raodenoba procentebSi. Teslis 
gaRivebis energia uzrunvelyofs mindvris pirobebSi erTdroulad 
da Tanabrad aRmocenebas, rac apirobebs mcenareTa maqsimalur 
gadarCenas. 
     standartis mixedviT pirveli klasis Teslis mindvruli 
aRmoceneba unda iyos 95%. arakondiciuri aRmocenebis mqone Teslis 
Tesva dauSvebelia. is meCxer aRmonacens da dabali produqtiulobis 
mcenareebs iZleva. 
     saTesle masalis xarisxis Sefasebis erT-erT mniSvnelovan 
kriteriums warmoadgens aRmonacenis zrdis Zala, romelic gviCvenebs 
Teslis Rivebis unars gaarRvion silis, an niadagis garkveuli 
sisqis fenis winaaRmdegoba, agreTve Rivebis masis ganviTareba. 
aRmonacenis zrdis Zalis gansazRvrisaTvis Tesls aRviveben mindvris 
pirobebTan maqsimalurad miaxloebul pirobebSi. risTvisac 
aRmonacens xelovnurad uqmnian silis an miwis meSveobiT garkveul 
winaaRmdegobas. Teslis Rivebis Zalas zomaven jansaRi Rivebis im 
odenobiT, romlebic daTesvidan aTi dRis Semdeg gamoCndebian 
petris WurWlis zedapirze da gamosaxaven %-Si. zrdis Zalas adgenen 
agreTve 100 Rivis masiT gramebSi. 
   Teslis sicocxlisunarianoba aris saTesle masalaSi cocxali 
Teslis Semcveloba %-Si. Teslis sicocxlisunarianobas sazRvraven 
im SemTxvevaSi, rodesac surT swrafad daadginon Teslis xarisxi da 
misi daqveiTebis mizezebi. xSirad am meTods iyeneben saSemodgomo 
xorblis axlad aRebuli Teslis xarisxis gansazRvrisaTvis, 
romelmac ver moaswro aRebis Semdgomi damwifeba da aucilebelia 
imave wels misi saTesled gamoyeneba. 
    Teslis sicocxlisunarianobis gansazRvrisaTvis sxvadasxva 
saRebavs iyeneben: tetrazols, indokarmins an mJave fuqsins, xolo 
mdelos samyuras da ionjisaTvis Teslis gajirjvebis meTods. 
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tetrazolis 0,5% xsnari Teslis Canasaxis cocxal ujredebs wiTel 
ferad Rebavs, xolo indokarminis (0,1%) xsnari Canasaxis mkvdar 
ujredebs aZlevs lurj fers. 
    tenianoba Teslis xarisxis sakmaod mniSvnelovani maCvenebelia, 
radganac ZiriTadad maszea damokidebuli Teslis normalurad 
Senaxva. maRali tenianoba TeslSi aZlierebs sunTqvas, zrdis xvavis 
temperaturas, rac TviTCaxurebas iwvevs. yinvis pirobebSi ki teniani 
Tesli aRmocenebis unars hkargavs. 
    TeslSi tenis Semcveloba standartiT normirdeba (%-Si). 
marcvleuli da samarcvle parkosani kulturebisaTvis dadgenilia 
sabaziso tenianobis zRvari qveynis zonebis mixedviT. dasavleTis 
raionebisaTvis Tbili da mSrali klimatis raionebSi 14%-ia, xolo 
aRmosavleTis da CrdiloeTis civi mTagoriani kavkasionis 
raionebisaTvis–17%, mzesumzirisaTvis–10%; rafsisaTvis–% da a.S. 
mSrali Tesli aRmocenebis unars kargad inarCunebs, rogorc Tbil, 
ise civi amindis pirobebSi. 
     1000 cali Teslis masa informacias gvaZlevs Teslis simsxoze, 
amovsebulobaze, sakvebi nivTierebebiT Canasaxis uzrunvelyofaze. 
1000 Teslis masazea damokidebuli aRmonacenis pirveli foTlis 
moculoba da mis daZarRvianebis xarisxi, ZarRvebis odenobas ki 
Tavis mxriv apirobebs rogorc axali aRmonacenis, ise Semdgomi 
mTeli mcenaris siZlieres da Sesabamisad mis nayofierebas. 1000 
Teslis masis gavlenas foTlis daZarRvianebaze ase gamoiyureba. 
                 1000 Teslis masa g.     36–32–28–24–22–18–15 
           foTlis daZarRvianebis intensivoba 12,1-11,6-11,6-10,0-9,3-9,1-8,8 
    1000 Teslis masas sazRvraven haermSral mdgomareobaSi myof 
(14%) kondiciur TeslSi. aucileblobis SemTxvevaSi 1000 Teslis masa 
SeiZleba dadgindes mSral nivTierebaze gadaangariSebiTac. am 
maCvenebels absolutur masas uwodeben. 
    1000 Teslis masas iyeneben saTesi normis dadgenisTvisac, roca 
Teslis raodenobrivi saTesi normis (ml/ha) gadayvana undaT woniT 
(kg/ha) raodenobaze. erT heqtarze aRmocenebis unaris mqone Teslis 
raodenoba gamravlebuli 1000 Teslis masaze (g-Si). miRebuli 
monacemi iyofa Teslis TesviT vargisianobaze (%-Si) da 1000-ze (kg-Si 
gadayvanisaTvis). 
   gamzadebul Tesls daTesvamde aucileblad amowmeben mavneblebiT 
dazianebaze da sokoebiT daavadebaze. dazianebuli an daavadebuli 
Teslis mindvruli aRmoceneba dabalia, daqveiTebulia misgan 
miRebuli mcenaris produqtiuloba da mosavlianoba, gauaresebulia 
misi saTesle da sasaqonlo xarisxi. Tu saanalizo Teslis sinjSi 
aRmoCnda cocxali mavnebeli, misi kvercxi an Wupri, an parazitis 
galebi, gudafSutis nawilakebi, an sxva paTogenebi, aseTi TesliT 
Tesva ar aris mizanSewonili. 
   Teslis TesviTi vargisianoba. Teslis siwmindisa da aRmocenebis 
unaris maCveneblebiT adgenen Teslis TesviT vargisianobas, romelic 
gviCvenebs Teslis mocemul partiaSi ZiriTadi kulturis 
aRmocenebis unaris mqone Teslis procentul raodenobas. mas 
angariSoben formuliT: 
                           X = A. B : 100, 
 
                sadac X – aris Teslis TesviTi vargisianoba; 
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                      A -  Teslis siwmindis %; 
                      B – Teslis aRmocenebis %. 
 
      am maCvenebels iyeneben saTesi normis 100%-ian TesviTi 
vargisianobis donemde ayvanisaTvis. amitom saWiroa saTes normaSi 
Sesworebis Setana. amisaTvis saTes normas yofen TesviTi 
vargisianobis maCvenebelze da amravleben 100-ze iyeneben formulas: 
 
                                                   HB = 100 K : X, 
                sadac  HB – aris Sesworebuli saTesi norma, kg; 
                       K – saTesi norma 100%-ian vargisianobaze, kg; 
                       X – TesviTi Rirseba, %.         

6.6. Teslisa da sargavi masalis warmoeba, Senaxva da momzadeba 
dasaTesad da dasargavad  

 
   Teslisa da sargavi masalis warmoebaSi nebismieri mindvris 
kulturis saTes masalas Tesls uwodeben. saWiroa ganvasxvavoT 
botanikuri cnebebi ,,Tesli” da ,,nayofi”. 
   Tesli warmoiqmneba Teslkvirtis (kvercxujredis da centraluri 
ujredis) ormagi ganayofierebis Sedegad. is Sedgeba Canasaxisagan, 
samarago nivTierebebisa da Teslis garsisagan. es ukanaskneli 
warmoiqmneba Teslkvirtis kedlebisgan. 
   nayofi formirdeba butkos naskvisagan. Sedgeba erTi an ramdenime 
Teslisagan, romelic garda Teslis garsisa dafarulia nayofis 
garsiTac. es ukanaskneli warmoiqmneba naskvis kedlisagan (xorbali, 
qeri, esparceti, mzesumzira da sxva). Tu nayofis warmoqmnaSi 
monawileobs kidev sxva nawilebi (gvirgvinis furclebi, mtvrianebi, 
kili da a.S.), mas cru nayofs uwodeben (gogra, sazamTro da sxv.). 
   imis mixedviT, Tu sakvebi nivTiereba, romelsac Tesli iyenebs 
Canasaxis ganviTarebisaTvis, Teslis romel nawilSia dagrovili 
ansxvaveben sam tips; endospermiani Tesli–sakvebi nivTiereba 
dagrovilia endospermSi (xorbali, qeri, simindi, Wvavi, yayaCo da 
sxva), uendospermo–sakvebi plastikuri nivTiereba lokalizebulia 
Canasaxis lebnebSi (barda, ospi, lobio, bamba da sxv.) da 
perispermiani Tesli–sakvebi qsovili formirdeba nuceliusis 
ujredebisagan da moTavsebulia TeslSi (magaliTad, Warxali).  
 
 
 
                                                            cxrili 6.4.            
       mindvris kulturis nayofebis klasifikacia da saTesle  

masalis forma, maTSi samarago nivTirebebis dagroveba 
 
      
    ojaxi, gvari, 
saxeoba 

 
nayofis tipi 

samarago 
nivTierebebis 
dagrovebis 
adgili 

 
saTesle 
masala 

marcvlovnebi anu 
Tivaqasrasebrni 

(Poaceal) pureulebi, 
balaxebi. 

marcvala(SiSveli 
an kiliani) 

endospermi nayofi 
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parkosnebi an 
sagvelasebrni 
(Fabaceae) barda, 

cercvela, lobio, 
ionja da sxva. 

mravalTesliani 
parkebi 

lebnebi Tesli 

ospi, muxudo orTesliani 
parki 

“” “” 

esparceti erTTesliani 
parki 

“” nayofi 

wiwiburasebrni 
(Polygonaceae) wiwibura 

samwaxnagovani 
kakali 

endospermi “” 

rTulyvavilovani 
(Astraceae) mzesumzira, 

cikoria, salfoe, 
miwisTxili 

 
Teslura 

 
lebnebi 

 
“ 
” 

jvarosnebi 
(Brassicaceae) rafsi, 
kombosto, Salgi, 
mdogvi da sxva. 

Woti, Wotaki lebnebi “” 

nacarqaTamasebrni 
(Chenopodiaeceae) 

Warxali 

kolofi perispermia nayofi 

balbisebrni 
(Malvaceae) bamba, 

kenafi 

kolofi lebnebi Tesli 

ZaRlyurZenasebrni 
(Solanaceae) Tambaqo, 

kartofili, pamidori 
da sxva. 

 
kolofi 

 
endospermi 

 
“” 

kanafisebrni 
(Cannadinaceae)kanafi 

kakali lebnebi nayofi 

selisebrni (Linaceae) 
seli 

kolofi lebnebi Tesli 

tuCosani (Labiatae) 
perila, lialemancia 

kakali lebnebi nayofi 

rZianasebrni 
(Erharbiceae) 
abusalaTini 

kolofi endospermi Tesli 

gogrisebrni 
(Cucuzbitaceae) gogra, 

sazamTro, nesvi 

crunayofi lebnebi Tesli 

 
 
 
     mcenaris generaciuli ganviTareba iwyeba yvavilobis fazidan 
TviTdamtvervis (xorbali, qeri, barda da sxva), an jvaredini 
damtverviT (simindi, Wvavi, wiwibura, samyura da sxva) da ormagi 
ganayofierebiT warmoiqmneba Tesli (nayofi). momwifebul Canasaxis 
parkSi erTi spermia ujredi Seerwymis kverxcujreds da warmoiqmneba 
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Teslis Canasaxi, xolo meore spermia ujredis meorad ujredTan 
SerwymiT samarago nivTiereba-endospermi. 
     marcvlovan kulturebSi marcvlis warmoqmna. Tesli da nayofi 
warmoadgenen mcenaris embrionalur ganviTarebis etaps. 
gamonaskvidan simwifis dawyebamde Tesli rTul gardaqmnebs 
ganicdis. es procesi cnobilia Teslis ganviTarebis fazebis 
saxelwodebiT. daazustda, rom marcvlovan mcenareebSi marcvlis 
warmoqmna moicavs sam etaps: marcvlis formireba, amovseba da 
momwifeba. marcvlis warmoqmnis es etapebi dayofilia fazebad: 
labisebri, rZisebri da comisebri; sanTlisebri da sruli simwife.  
     Teslis ganviTarebis TiToeuli periodis xangrZlivoba da maTi 
specifika damokidebulia kulturis, TviT jiSis biologiur 
Taviseburebebze da im pirobebze, romlebSic mimdinareobs Teslis 
ganviTareba. 
     mcenareebs Teslisa da nayofwarmoqmnis erTnairi, 
zogadbiologiuri kanonzomiereba axasiaTebs. Teslis warmoqmnis 
periodSi gansakuTrebuli mniSvneloba aqvs tenianobas. Tu is 40–35%-
mde daqveiTda, rac biologiurad tenianobis qveda zRvars 
warmoadgens, mcenareSi iwyeba cilovani nivTierebebis koagulacia, 
romlis Semdeg TeslSi veRar aRdgeba tenis SeTviseba da 
plastikuri-samarago nivTierebebis dagroveba. 
     marcvlis formirebis pirvel etapze azotovani nivTierebebis 
dagroveba 40–50% aRwevs. rZisebr simwifeSi es procesi kidev ufro 
Zlierdeba da sanTlisebri simwifis fazaSi praqtikulad wydeba. 
     marcvalSi cilis Semcvelobis 2/3 sinTezdeba mcenaris 
vegetatiur organoebSi, xolo 1/3 fesvebsa da marcvalSi dagrovili 
azotis reutilizaciis xarjze. mcenareSi ki azotis 50% foTlebis, 
20–30% Rerosa da 10–30% fesvebisa da TavTavis meSveobiT SeiTviseba. 
     marcvalSi cilis sinTezi xorcieldeba azotovani 
nivTierebebis nakadiT marcvlis Sevsebis dawyebamde. saxameblis 
dagroveba ki fotosinTezis meSveobiT marcvlis amovsebis periodSi. 
niSandebuli atomebis meTodiT dadgenilia, rom marcvalSi 
plastikuri nivTierebebis dagroveba sanTlisebri simwifis fazis 
dasawyisSic mimdinareobs,  magram  Zalian nela. marcvali Tavisi 
masis maqsimums aRwevs sanTlisebri simwifis Sua periodSi da mas 
inarCunebs sruli simwifis dawyebamde. srul simwifeSi gadasvlidan 
5–6 dRis Semdeg marcvlis masa daqveiTebas ganicdis. 
   marcvlis Sevsebaze da plastikuri nivTierebebis dagrovebaze did 
gavlenas axdens amindis da agroteqnologiuri pirobebi. mSrali da 
cxeli amindisa da niadagis tenis ukmarisobis pirobebSi marcvlis 
Sevsebis procesi neldeba da amovsebuli Teslis dasruleba 
ferxdeba. teniani amindis pirobebSi ki Teslis dasrulebis periodi 
xangrZlivdeba da sruli da msxvili Tesli miiReba, Tumca aseTi 
pirobebi agvianebs mosavlis aRebas. 
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             6.7. marcvlovani da teqnikuri kulturebis Teslisa 
            da sargavi masalis kondiciurobis dadgenis meTodebi. 
          Teslisa da sargavi masalisaTvis komerciuli saxis micema 
 
 
      mindvris kulturebis Teslmcodneoba aris mecniereba Teslis 
kondiciurobis Sesaxeb. is swavlobs Teslis sasicocxlo ciklis 
dedamcenaris kvercxujredis ganayofierebis momentidan 
damoukideblad, axal mcenared Camoyalibebamde, e.i. axali mcenaris 
heterotrofuli kvebidan gadasvliT avtotroful kvebaze. 
      Teslmcodneobas aqvs sakuTari kvlevis sagani-saTesle masala 
da amocana- kondiciuri masalis Sefasebis meTodebi. igi agraruli 
mecnierebis specifikuri dargia. 
      TeslmcodneobaSi kondiciurobis Sesaswavlad saWiroa 
Seswavlili iqnas Teslis ekologia, e.i. is pirobebi, romelSic 
Tesls uxdeba cxovreba (maT gavlenas Teslis xarisxze), 
morfologias (agebulebas da formas) biologias (Teslis warmoqmnis 
process), fiziologias da bioqimias  (qimiur Sedgenilobas da 
TeslSi mimdinare procesebs), agreTve axorcielebs Teslis TesviTi 
xarisxis kontrols.  
   memindvreobis kursis srulyofili SeswavlisaTvis aucilebelia 
Teslmcodneobis safuZvlebis codna, radganac nebismieri sasoflo-
sameurneo kulturis warmoeba, mosavlianobis done da xarisxi 
damokidebulia Teslze. aqedan gamomdinare agraruli mecniereba 
konkretul moTxovnebs  uyenebs saTesle masalas. 
      Tesli unda akmayofilebdes jiSur xarisxs, TesviT xarisxs da 
mosavlianobis  maRal unars. jiSuri xarisxi unda pasuxobdes: 
jiSur siwmindes, tipiurobas, erTgvarovnebas da reproduqcias. 
dasaSveb normaze metad ar unda iyos danagvianebuli, daavadebuli 
da dazianebuli. 

                 
 
                    suraTi 6.4. xorblis marcvlis gverdiT da ganiv WrilSi 
 
TesviTi xarisxi Teslis erTobliobaa, rac gamoixateba TesvisaTvis 
vargisianobaSi (siwminde, gaRivebis energia da aRmocenebis unari), 
zrdis Zala da sicocxlis unarianoba.  
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suraTi 6.5.  xorblis Teslis kondiciurobis 
 laboratoriuli Semowmeba 

 
      mosavlianoba Teslis unari mogvces mosavali, romlis sidide 
determinebulia memkvidreobiT da moyvanis pirobebis Sesabamisad  
SeuZlia modificireba. Teslis mosavlianobis unari realizdeba 
misgan miRebul mcenareSi. Tesli, romelic xasiaTdeba maRali da 
xarisxiani mosavlianobiT  normalur agroteqnologiur pirobebSi 
kargad avlens am Tvisebebs.  
     komerciuli Tesli an sargavi masala aris sarealizaciod 
momzadebuli erTi kulturisa da jiSis erTi reproduqciis 
xarisxobrivad erTnairi siwmindisa da kategoriis gansazRvruli 
raodenobis Teslis partia, romelic miRebulia erTnairi Teslidan 
an erTnairi nayofierebis niadagis farTobidan, gaaCnia Tavisi nomeri 
da damowmebulia saTanado dokumentiT, dafasoebuli da 
etiketirebuli Sesabamisi standartis mixedviT da miTiTebiT 
etiketze, romelzec qveynis oficialur enasTan erTad igive 
informacia unda iyos inglisur enaze. 
     Tu komerciuli Teslis an sargavi masalis (ZiriTadad 
tuberianebis) partia didia, analizis gaadvilebis mizniT mas 
anawileben sakontrolo erTeulebad da TiToeulisagan cal-calke 
iReben erT saSualo sinjs. ZiriTadi marcvleuli kulturebisaTvis 
aseT sakontrolo erTeulad miCneulia 60 t, xolo balaxis 
TeslisaTvis 10t. 
laboratoriuli analizisaTvis gamoiyofa Teslis an tuberis 
saSualo sinji, romelic warmoadgens wertilovani sinjebis 
erTobliobas, wertilovani sinji ki aris Teslis is masa, romelic 
aiReba erTi partiis Teslidan mxolod erTjer erTi adgilidan. 
saSualo sinjis masa damokidebulia kulturis Teslis sidideze. 
marcvleuli kulturebis umravlesobisaTvis is Seadgens 1000g, xolo 
wvrilTesliani kulturebisaTvis–100g., SeiZleba iyos 50g. xarisxis 
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gansazRvrisaTvis sinjebi aiReba uSualod dasaTesad gamzadebuli 
Teslis partiidan e.i. gawmendili, daxarisxebuli, gamSrali, 
awonili, danomrili da dadgenili wesiT etiketirebuli partiidan. 
   komerciuli Teslis an tuberis saSualo sinjs iReben e.w. 
kvadratuli meTodiT. sul iReben sam sinjs: pirveli_siwmindis, 
gaRivebis energiis, aRmocenebis unaris, sicocxlianobis, 
sinamdvilobis da 1000 Teslis masis gansazRvrisaTvis. (Tesli 
Tavsdeba sufTa parkSi, ukeTdeba Sesabamisi etiketi da iluqeba); 
meore–tenianobis, da bolos mavnebliT dazianebis dasadgenad 
(Tesli Tavsdeba minis WurWelSi da iluqeba, WurWels akraven 
saTanado etikets); mesame–Teslis daavadebebis dadgenisaTvis. mas 
aTavseben xelovnur sakveb areze da aTavseben tenian kameraSi. 
saamisod sakmarisia 200g Tesli. 
   saanalizod sinjebs iRebs meTesleobaSi gawvrTnili fermeri an 
meTesleobis firmis agronomi, meTesleobis fermeruli meurneobis an 
organizaciis mTavari menejeris da xelmZRvanelis TandaswrebiT. 
aRebuli sinjebze formdeba dadgenili wesiT saTanado aqtiT or 
egzemplarad. erTi egzemplari rCeba meTesleobis an specializebul 
meTesleobis fermerul meurneobaSi, meore igzavneba Tesleulisa da 
sargavi masalis xarisxis laboratoriaSi. 
   marcvlovnebis, samarcvle parkosnebis, zeTovani kulturebis da 
mravalwlovani balaxebis Teslebi jiSur siwmindeze, aRmocenebis 
unarze da tenianobaze Sefaseba xdeba UPOV–is saerTaSoriso 
standartiT or klasad, aseve Saqris Warxlis, sakvebi Zirxvenebis, 
bostneuli da baRCeuli kulturebisa or klasad.  
                                                             cxrili 6.5.  

Teslis klasebad dayofa TesviTi xarisxis ZiriTadi 
maCveneblebis mixedviT                                    

 
m.S. 1 kg TeslSi 

ara umetes 
calisa 

kultura klasi ZiriTadi  
kulturi
s Teslis 
Semcvel
oba%-Si 

sxva 
mcenar
eTa 

Tesli 

m.S.sar
eve- 

lebis 
Tesli

s 

aRmoce
neba 
ara 

nakleb
i  
% 

tenian
oba 
ara 

nakle
bi 
% 

1 99 10 5 95 15 rbili 
xorbali 
 

2 98 40 20 92 15 

1 99 0 0 96 14 simindi 
 2 98 0 0 92 14 

1 99 5 0 95 15 barda 
 2 98 10 2 92 15 

1 99 5 2 95 10 mzesumzi
ra 
 

2 98 15 5 93 10 

1.fraq
cia 
4,5-5,5 

99 10 5 75 14,5 Saqris 
Warxali 
 
(erTTes fraqc 98 10 5 70 14,5 
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ia 
3,5-4,5 
dauya
li 

bebel
i 

98 10 5 70 14,5 

2.fraq
cia 
4,5-5,5 

98 25 10 70 14,5 

fraqc
ia 

3,5-4,5 

97 50 25 65 14,5 

liani 
diploid
i) 

dauya
li-

bebel
i 

97 75 50 65 14,5 

 
     standartis mixedviT orive klasi iTvleba kondiciur Teslad, 
xolo Teslis is partia, romelic meore klasze dabali aRmoCndeba 
am maCveneblebis mixedviT misi daTesva ar SeiZleba. specializebul 
saTesle meurneobebSi (fermeruli TuU sauniversiteto), rogorc wesi 
mxolod pirveli klasis Tesli iTeseba. rogorc gamonaklisi 
SeiZleba daiTesos meore klasis Teslic. Teslis analizis 
Sedegebis safuZvelze Tesleulisa da sargavi masalis akreditebuli 
laboratoria gascems ,,mowmobas Teslis kondiciurobaze” anda 
cnobas- ,,Teslis analizis Sedegebi”. 
     ,,mowmoba Teslis kondiciurobaze” gaicema Teslis im partiaze, 
romlis xarisxobrivi maCveneblebi akmayofilebs standartis yvela 
moTxovnebs. yvelaze umaRlesia pirveli klasis Tesli. magaliTad 
rbili xorblebisaTvis (saSemodgomo da sagazafxulo formebi) 
umaRlesi xarisxis  parametrebia: ZiriTadi kulturis Teslis 
Semcveloba–aranaklebi 99%; aRmocenebis unari aranaklebi–95%; 
tenianoba araumetes–15%; ar unda Seicavdes gudafSutas araviTar 
nawilebs da sporebs. 
     cnoba ,,Teslis analizis Sedegebi”-s Sesaxeb gaicema Teslis im 
partiaze, romelic ver akmayofilebs Teslis xarisxis standartul 
moTxovnebs, anda Semowmebuli ar aris yvela am maCvenebelze. am 
dokumentSi mocemulia Teslis analizis yvela Sedegi da 
miTiTebulia Tu ra samuSaoebia Casatarebeli, rom Teslis es partia 
miviyvanoT umaRles kondiciamde. 
     Teslis xarisxis arbitraJs mimarTaven im SemTxvevaSi, roca 
dokumentSi mocemuli komerciuli Teslis xarisxobrivi maCveneblebi 
ar emTxveva meTesleobis kompaniis, fermeris, Teslis damamzadeblis, 
an momxmareblis mier adgilze miRebul igive maCveneblebs da ar 
jdeba dasaSvebi gadaxrebis normis farglebSi. 
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                      suraTi 6.6. komerciuli Teslis partiis momzadeba 
       
    saarbitraJo Semowmebas atarebs Tesleulisa da sargavi masalis 
xarisxis akreditebuli laboratoria Semdeg maCveneblebze: Teslis 
siwmindeze, aRmocenebaze da Teslis namdvilobaze. saarbitraJo 
Semowmebas ar atareben tenianobaze, sakarantino dasarevlianebaze, 
mavneblebiT dazianebaze da daavadebebze. 
   sinjebis aReba (iReben or saSualo sinjs) formirdeba 
specialuri aqtiT sam egzemplarad, romelSic aucileblad 
miTiTebuli unda iyos Teslis partiis miRebis TariRi. aqtis erTi 
egzemplari saSualo sinjTan erTad ara ugvianes ori dRisa 
igzavneba Tesleulisa da sargavi masalis xarisxis laboratoriaSi 
am sinjis Teslis xarisxis Sesamowmeblad. 
   saarbitraJo SemowmebisaTvis gancxadeba unda gaigzavnos 
Tesleulisa da sargavi masalis xarisxis laboratoriaSi ara nakleb 
10 dRisa Teslis am partiis miRebidan, raTa gaprotestdes Teslis am 
partiis dokumentaciis siswore. 
    Teslis TesviTi vargisianobis standarti. nebismieri mindvris 
kulturis dasaTesad gankuTvnili Teslis partia TesviT 
vargisianobaze Semowmebas eqvemdebareba. dasaTesad SeiZleba 
gamoyenebuli iqnes mxolod is Tesli, romlis xarisxic 
akmayofilebs standarts, aseTia mxolod kondiciuri Tesli. 
   Teslis an tuberebis xarisxianobas adgenen mocemuli partiis 
Teslidan aRebuli sinjebis analizis safuZvelze. sinjebs adareben 
konkretuli standartis monacemebs da adgenen vargisianobas. 
saanalizod sinjebis aReba xdeba ista-s an arsebuli standartiT 
(ss-12036-85) dadgenili meTodikis  mixedviT. 
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sakvanZo sityvebi: teqnikuri simwife, sasursato da TesviTi 
Tvisebebi, fumigacia, iZulebiTi Sroba, tara, koJris baqteriebi, 
fungicidebiT damuSaveba, aRebis Semdgomi momwifeba, gajirjveba. 
 
 
kiTxvebi: 
 
      1.  rogor garemo pirobebSi iwarmoeba mindvris kulturebis     
         xarisxiani marcvali da Tesli? 

2. rogor muSavdeba mindvridan Semosul marcvalsa da 
teqnikuri kulturebis mosavali? 

3. rogor mimdinareobs marcvlis aRebis Semdgomi damwifeba? 
4. ra mniSvneloba aqvs marcvlis tenianobas da ra saxis 

riskebs aqvs adgili misi Senaxvis procesSi? 
5. rogori minimaluri temperaturis dacvaa saWiro marcvlis 

gaRivebis Tavidan asacileblad? 
6. ra agroteqnikur RonisZiebebs iTvaliswinebs mindvris 

kulturebis seleqcia-meTesleoba? 
7. rogoria mcenareTa kvebis are da niadagis ganoyierebis 

dozebi meTesleobis dros? 
8. ra specifika axasiaTebs mindvris kulturebis meTesleobas? 
9. rogori wesebiT regulirdeba Teslisa da sargavi masalis 

kondiciuroba? 
10. rogori meTodebiT da parametrebiT tardeba Teslis 

laboratoriuli Semowmeba. 
11. ras niSnavs Teslis sicocxlisunarianoba da loJireba. 
12. ratom sazRvraven 1000 marcvis masas? 
13. rogor sazRvraven Teslis da sargavi masalis TesviT/sargav 

vargisianobas? 
14. ra botanikuri gansxvavebaa cnebebSi: “Tesli” da “nayofi”? 
15. rogor xdeba Teslisa da sargavi masalis klasebad dayofa 

da komerciuli saxis micema?   
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