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silosi

silosi aris dakonservebuli wvniani sakvebi, 

romelic gamoiyeneba mcoxnavi pirutyvisaTvis. 

silosi mzaddeba simindisa da balaxisagan. misi 

damzadebisas saWiroa mTliani mcenare da ara 

marto marcvali. simindis silosi saukeTeso 

sakvebia saqonlis wveladobis asamaRleblad.

dasiloseba _ sakvebis konservirebis biologiuri 

meTodia. mas safuZvlad udevs rZemJavas duRi-

lis procesi. dasilosebisas yvela teqnologiu-

ri procesi unda iyos mimarTuli rZemJava baqte-

riebisaTvis xelsayreli pirobebis Sesaqmnelad 

da sxva mikrofloris dasaTrgunad. mcenareebis 

zedapirze saxlobs mravali mikroorganizmi _ ba-

qteriebi, safuaris ujredebi, obis soko da sxva. 

maT Soris Warboben sidamplis baqteriebic. masis 

swrafi gafuWebis yvelaze did saSiSroebas qmnian 

obis sokoebi da aerobuli baqteriebi, romlebic 

iwveven mis Zlier gaxurebas. amgvari mikroorga-

nizmebi cocxloben mxolod Jangbadis arsebobi-

sas, Sesabamisad maTi mospoba SesaZlebelia haeris 

naklebobis SemTxvevaSi.
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silosis Cadebis teqnologiis sruli dacvisas, 

mcenareTa ujrebis sunTqvisas da baqteriebis 

cxovelmyofelobis Sedegad masis gaTboba ar 

unda aRematebodes 35-37oC. masis metad gaTbo-

ba iwvevs kvebiTi Rirebulebebis da vitaminebis 

kargvas, aseve proteinis monelebis gauaresebas.

anaerobuli (uJangbado) pirobebis Seqmnis Sem-

deg gadamwyveti mniSvneloba eniWeba mcenaris 

tenianobas da masSi Saqris Semcvelobas. uhae-

robis SemTxvevaSi masaSi viTardeba ara mxolod 

rZemJava, aramed mavne, sidamplis da cximmJava 

baqteriebi.  maTi ganviTarebis SeCereba SesaZ-

lebelia organuli mJavebis meSveobiT. imisa-

Tvis, rom Seferxdes mavne baqteriebis ganvi-

Tareba, xeli unda Seewyos rZemJava baqterie-

bis ganviTarebas. rZemJava baqteriebi sakvebad 

moixmaren Saqars da mas gardaqmnian rZis mJavad. 

amasTanave, gamoiyofa mcireodeni ZmarmJava da 

naxSirbadi. 



5

mcenareebi dasilosebis mixedviT iyofa  sam 

jgufad _ adviladsilosirebad, Zneladsilo-

sirebad da arasilosirebad. 

adviladsilosirebadia is mcenareebi, rom-

lebic Seicaven Saqris imaze met raodenobas, 

vidre saWiroa sakmarisi rZemJavis warmosaqm-

nelad. Zneladsilosirebadia is mcenareebi, 

romelebSic Saqris raodenoba, misi rZemJavad 

sruli gardaqmnis SemTxvevaSi sakmarisi iqneba 

masis saWiro donemde dasamJavebad. arasilo-

sirebadi mcenareebis rigs  ganekuTvnebian is 

mcenareebi, sadac Saqris sruli gardaqmnac ki 

ar aris sakmarisi saWiro donemde masis dasa-

mJaveblad. imisaTvis, rom miviRoT xarisxiani 

silosi saWiroa amgvari mcenareebi davasilo-

soT adviladsilosorebad mcenareebTan erTad 

proporciiT 1/2-Tan an davumatoT qimiuri 

preparatebi, romlebic sruliad aferxeben 

arasasurveli baqteriebis ganviTarebas. 

adviladsilosirebad mcenareebs ganekuTvne-

bian erTwliani TavTaviani kulturebi: simindi, 

sorgo, sudanura, aseve mzesumzira, baRCeuli 

da erTwliani parkosnebis marcvali cvilise-

bri simwifis an yvavilobis fazaSi (mag. barda, 

peluSka). Zneladsilosirebads ganekuTvneba 

samyura da ZiZo akokrebis periodSi, saZovris 

balaxnarevi parkosnebis didi SemcvelobiT. 

arasilosirebadi mcenareebia: ionja, esparce-

ti, culispira, soia, Citipexa, baRCeulisa da 

kartofilis Reroebi.

zogierT kulturas dasilosebis unari ecv-

leba vegetaciis fazis mixedviT. erTwlia-

ni parkosnebis narevi TavTavianebTan erTad 

cudad eqvemdebareba dasilosebas akokrebis 

fazaSi, xolo qveda rigis parkebis Semosvli-

sas piriqiT - cvilisebr fazaSi. samyura, te-

nian wlebSi akokrebisas cudad silosdeba, 

yvavilobis fazaSi - kargad. igive SeiZleba 

iTqvas azotiT kargad ganoyierebul nakveTe-

bze moyvanil saTiTuras, ufxo Svrielas, mde-

los wivanas Sesaxeb. am mcenareebisgan kargi 

silosis momzadeba SesaZlebelia mxolod sa-

gvelis amoRebisas an maTi yvavilobis period-

Si aRebis SemTxvevaSi. 
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dasilosebis teqnologia yovelTvis ar iTva-

liswinebs rZemJava baqteriebis maqsimalur ga-

mravlebas. iseTi kulturebi, rogorebicaa si-

mindi (rZisebr-cvilisebr simwifemde), koinda-

ri, adre aRebuli sorgo Seicaven 2-3-jer met 

Saqars vidre saWiroa dasasiloseblad. aseTi 

masis dasilosebisas Saqari duRdeba da gamoyo-

fs Warbi raodenobiT mJavebs, ris Sedegadac is 

mJavdeba pH 3,7 kondiciamde. silosi, romlis 

mJavianoba pH 3,7-3,8-s aRwevs iTvleba gadamJa-

vebulad da pirutyvis sakvebad arasasurvelia. 

maRali Saqrianobis da 80% tenianobis pirobebSi 

momzadebul silosSi Zlier aqtiurobas avlenen 

safuaris ujredebi, romlebic xels uwyoben na-

xSirwylebis aduRebas da spirtis warmoqmnas. 

spirtovani duRili  silosis Cadebisas arasa-

surveli movlenaa, radgan naxSirwylebis naxe-

varze meti, duRilisas gardaiqmneba naxSirmJava 

airad da wylad.

cila dasilosebisas did cvlilebebs ganicdis. 

dasilosebis normaluri procesis pirobebSi 

mcenareebis ujredebis fermentebis daxmare-

biT igi 35-45%-iT hidrolizdeba aminomJave-

bamde. amasTan  cilis da aminomJavebis nawili 

sidamplis baqteriebis gavleniT iSleba amiakad 

da sxva produqtebad. silosSi amiaki ar unda 

aRematebodes azotis saerTo raodenobis 5-%-s, 

amasTan amiakis raodenoba miuTiTebs gaxrwnis 

procesebis intensiobaze.

silosSi baqteriebis saWiro mimarTulebiT gan-

viTareba SesaZlebelia sasilose masis teniano-

bis regulirebiT. mcenareebSi Saqris Semcvelo-

bas arsebiTi mniSvneloba aqvs maSin, roca masis 

tenianoba 70%-ia da meti. mSrali nivTierebis 

koncentraciis zrdasTan erTad mcenareSi Sa-

qris Semcveloba mniSvnelobas kargavs. es mov-

lena aixsneba imiT, rom 60-65% tenianobis piro-

bebSi mkveTrad ferxdeba sidamplis da cximmJava 

baqteriebis cxovelmyofeloba, xolo rZemJava 

baqteriebi warmatebiT viTardebian. silosis Ca-

debisas, roca masis tenianoba Seadgens 60-65%-

s rZemJava baqteriebi ar ganicdian did konku-

recias sidamplis da cximmJava baqteriebidan. 

rZemJava baqteriebi ukeT iyeneben Saqrebs. si-

damplis da cximmJava baqteriebis aqtivobis Se-

mcirebis Sedegad mcirdeba tute produqtebis 
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gamoyofa, romelTa neitralizirebisTvis nak-

lebi mJavaa saWiro. amitom dasilosebisas 60-

65%-mde SemWknari balaxebi naklebad mJavdeba, 

vidre axladmoTibuli. amgvari balaxebis ume-

tesoba kargad silosdeba, gamonaklisia ionja 

da esparceti aseve, azotiT kargad ganoyiere-

bul nakveTebze moyvanili TavTavianebi. amgva-

ri masidan moyvanili silosi Warbad Seicavs 

cximmJavas, Tumca ramdenjerme naklebs vidre 

axladmoTibuli. 

60-70% tenianobis mqone masisgan Cadebul si-

losSi mSrali nivTierebis danakargi Seadgens 

10-12%-s. tenianobis zrdasTan erTad mikro-

floris aqtivoba 75-78%-mde izrdeba. Sedegad, 

gadawvisgan baqteriebis mier sakvebi nivTiere-

bebis daSliT izrdeba mSrali nivTierebebis da-

nakargi. danakargma SeiZleba 14-15% Seadginos. 

rodesac masis tenianoba 80%-ze maRalia mikro-

biologiuri procesebi Zalian aqtiurdeba, ris 

Sedegadac masis gadawviT miRebulma danakargma 

SesaZloa Seadginos 15%-ze meti. amasTan mSra-

li nivTierebis 5-6% ikargeba gamonaden wvenTan 

erTad.

Zneladsilosirebadi da arasilosirebadi masis-

gan damzadebuli 80% tenianobis mqone silosi 

gamodis uxarisxo. is didi raodenobiT Seicavs 

cilis daSlis produqtebs da cximmJavas. aseT 

SemTxvevaSi sasilose masis damuSavebis meTo-

debi unda iyos mimarTuli mSrali nivTierebis 

Semcvelobis gazrdisaken. amisaTvis arsebobs 

tenianobis dawevis ori meTodi:

tenianobis daweva SesaZlebelia mcenareebis 

SeWknobiT, xolo msxvilReroiani mcenareebis 

(simindi, mzesumzira da sxva) mSral daqucmace-

bul namjasTan SereviT. dasilosebisas SesaZle-

belia 15%-mde namjis Setana silosSi. es rao-

denoba sakmarisia masis tenianobis 70-75%-mde 

dasayvanad. aseTi tenianobis pirobebSi gamori-

cxulia masidan wvenis gamodineba, xolo gada-

wvisgan mSrali nivTierebebis danakargi 15%-iT 

mcirdeba. Tu garemo pirobebis gamo mogvixda 

80%-mde tenianobis mqone masis sasilosed Cade-

ba, unda gamoviyenoT qimiuri konservantebi, an 

rZemJava baqteriebis Semcveli kulturebi.



8

silosSi Casadebad gamoyenebuli kulturebidan 

65-70% tenianoba SesaZlebelia qondes siminds, 

sorgos, erTwlian parkosnebs (barda, cercvi, 

xonWkola). aRniSnuli tenianoba Seesabameba am 

kulturebis marcvlis cvilisebr simwifes. mce-

nareebis aRebisas 65-70% tenianobisas farTo-

bis erTeulidan xdeba maqsimaluri raodenobis 

monelebadi sakvebi elementebis damzadeba.

am kulturebisaTvis damaxasiaTebelia momwife-

basTan erTad  marcvalSi proteinis, saxameblis 

da sxva kargad aTvisebadi sakvebi elementebis ra-

odenobis zrda. am elementebis dagrovebis xar-

jze kompensirdeba dacvenili foTlebis mier mi-

Rebuli danakargi. marcvalSi sakvebi elementebis 

dagroveba aWarbebs aramarcvlovan nawilSi ujre-

danas dagrovebas. mSrali nivTierebis koncetra-

cia izrdeba mcenaris momwifebasTan erTad, xolo 

silosis kvebiTi Rirebuleba matulobs.

cvilisebr simwifeSi aRebul kulturebSi sakve-

bi nivTierebebs matebasTan erTad, silosis xa-

risxic izrdeba. aseT siloss axasiaTebs zomie-

ri, momJavo gemo (pH 4,2-4,3) idealuria mJavebis 

balansi, cotaa amiaki. mcenaris cvilisebr si-

mwifeSi masis gadawvisgan mSrali nivTierebebis 

danakargi minimaluria.

vegetaciis 
faza

silosis gamo-
savali Cade-

buli masidan, 
%

mSrali 
niv-

Tierebis  
Senaxva

1 kg silosis 
mSrali niv-

Tierebis kvebiTi 
Rirebuleba

si
l

o
si

s 
pH

silosSi mJavebis Semcveloba, %

mj
sak.
erT

rZis Zmris cximis

rZisebri 75 80 10 0.81 3.8 3.4 1.7 0

rZisebr-
cvilise-

bri
81 84 10.2 0.85 4 3.2 1.2 0

cvilise-
bri

93 90 10.5 0.9 4.3 2.8 0.8 0
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TavTaviani kulturebidan gansxvavebiT su-

danurasa da mzesumziraSi sakvebi nivTierebebis 

maqsimaluri raodenoba grovdeba yvavilobis daw-

yebamde an yvavilobisas. sxvadasxva kulturebi-

sTvis aRebis optimaluri vada gansxvavebulia

sxvadasxva kulturis aRebis optimaluri vada

kultura silosisaTvis aRebis optimaluri vada
simindi marcvlis cvilisebri simwife

mzesumzira yvavilobis dasawyisi da yvavilobis naxevari

sudanura sagvelis amoReba

sorgo marcvlis cvilisebri simwife

Svria-cercvelas da Svria-bardis narevi
parkebis cvilisebri simwife pirvel or 

iarusSi

sakvebi cercvi
parkebis cvilisebri simwife pirvel oTx-

xuT iarusSi

soio qveda parkebis gamuqeba

mravalwliani parkosani balaxebi akokreba

mravalwliani TavTaviani balaxebi aTavTaveba

Zirxvenebis, kartofilis, baxCeulis Reroe-
bi da  Zirxvneuli da baxCeuli 

mosavlis aRebis dro

silosidan wvenis gamodinebis, da Sesabamisad 

baqteriebis cxovelmyofelobis regulirebis 

saSualeba masis daqucmacebaa. masis Cadebisas 

yuradReba eqceva Cadebis siswrafes, sasiloses 

zomas da a.S. masis daqucmaceba saWiroa misi ukeT 

datkepnisTvis, amasTanave kargad daqucmacebuli 

masidan kargad gamoidevneba haeri, xolo atmos-

ferodan ferxdeba haeris masaSi SeRweva. rode-

sac masis tenianoba 60-70%-ia mcenare qucmacdeba 

araumetes 2 sm-ze. amgvarad daqucmacebuli masi-



10

dan srulad gamoidevneba haeri da advildeba misi 

swrafi da xarisxiani datkepnva. 

60-70% tenianobis mqone mcenaris traqtoriT 

motkepnvisas masidan wveni ar gamoedineba. 75-80% 

tenianobis mqone mcenareebi unda daqucmacdes 

4-5 sm zomis naWrebad. eseTi masidan naklebad 

gamoedineba wveni da Sesabamisad mcirdeba sakvebi 

nivTierebebis danakargi. am zomaze daqucmacebu-

li, 75-80% tenianobis mqone masa kargad itkepne-

ba. 80% tenianobis mqone ki iWreba 8-12 sm-ad. da-

nakrgebis Semcirebis TvalsazrisiT didi mniSvn-

eloba eniWeba sacavebis xarisxs, masis amRebebisa 

da silosis Cadebis teqnikas.

silosis Casadebad yvelaze gavrcelebuli da 

xelmisawvdomia – sasilose ormo. sasilose 

ormoSi silosis saimedo Senaxva SesaZlebelia, 

mxolod masis atmosferosgan saimedod izola-

ciis SemTxvevaSi. sasilose ormo SeiZleba iyos: 

miwiSqveSa, miwaSi naxevrad Cafluli da miwisze-

da. praqtikulad umjobesia miwiszeda sasilo-

seebis aSeneba, romlebsac gverdebi gamagre-

buli eqnebaT gruntiT. grunti icavs siloss 

zamTarSi gayinvisgan, zafxulSi gadaxurebis-

gan. miwiszeda sasilosidan advilia maRalte-

nianobis mqone masidan Cadebuli silosis mier 

gamoyofili Warbi wvenis mocileba. aseT sasi-

loseSi gamoricxulia gruntisa da wvimis wylis 

Cadgoma.

sasilose masaSi airebis maqsimaluri SenarCu-

nebisaTvis mniSvnelovania masis garkveuli SriT 

Cadeba da misi kargad motkepnva. masis datkepnva 

iwyeba misi ormoSi CayrisTanave, gansakuTrebiT 

gulmodgined itkepneba masa romlis tenianoba 

ar aRemateba 75%-s. yoveldRiurad Cadebis Sem-

deg rekomendirebulia masis daitkepnva damate-

biT 3-4 saaTis ganmavlobaSi. 80% da meti te-

nianobis mqone masa, romelSic ar ereva namja, 

Cadebisas intensiur datkepnvas ar saWiroebs. 

aseT masas tkepnian Cadebisas da mosworebisas.

maRali xarisxis silosis Cadeba SesaZlebelia 

mxolod im SemTxvevaSi Tu Cadebuli masis si-

maRle yoveldRiurad 80 sm an metia. 30-40 sm-s 

masis Cadebisas misi kargad datkepnvis SemTxve-

vaSic ki  mosalodnelia mavne baqteriebis inten-

siuri gamravleba, rac iwvevs masis gafuWebas. 
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sacavis nela Cadebis SemTxvevaSi silosi Warbad 

Seicavs cximmJavas, da misi mJavianoba pH4,8-5-s 
aRwevs. aseT SemTxvevaSi masasa da haers Soris 

aircvla Zalian intensiuria.

silosis Senaxvisas aranakleb mniSvnelovania 

misi garemosgan izolireba. duRilis SeCerebis 

Semdeg masis temperatura ecema, mcenareebis 

daqucmacebul nawilebs Soris arsebuli airebi 

ikumSeba, warmoiqmneba vakuumi da iwyeba haeris 

garedan SeRweva. airis mciredi SeRwevis Sem-

TxvevaSic ki sagrZnoblad uaresdeba silosis 

xarisxi, ikargeba sakvebi nivTierebebi da vita-

minebi. icvleba aseve mJavebis balansic. iSleba 

rZemJava da izrdeba ZmarmJavis Semcveloba. 

dadebiTi temperaturis pirobebSi 2-2,5 Tvis 

Semdeg gadaufarebel silosSi ZmarmJava War-

bobs rZemJavas.

rodesac silosis airSi Jangbadi aRemateba 2%-

s, warmoiqmneba cximmJava.  cximmJavis Semcvelo-

bis zrdasTan erTad, masaSi izrdeba cilis daS-

lis Sedegad warmoqmnili produqtebi, ecema si-

losis mJavianoba, yovelive amis Sedegad iSleba 

ZmarmJavac. amrigad sasilose masis gaWianure-

buli Cadebisa da gadaufareblad Senaxvisas 

SeuZlebelia miviRoT xarisxiani silosi.

silosisaTvis gadasafareblad saukeTeso masa-

laa Sesabamisi siganis polimeruli  firebi. mzis 

pirdapir sxivebs da yinvebs saukeTesod uZlebs 

muqi, sinaTlis gaumtari polieTilenis an po-

livinixloris firebi, romelTa sisqea 0.15-0.2 

mm. masas unda gadavafaroT firi da simZimeebiT 

davamagroT kideebze, raTa gaxevis SemTxvevaSi 

ar moxdes masSi haeris SeRweva.
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rZisebri da Semdgomi vegetaciis dros aRebuli 

simindiT, barda-SvriiTa da sxva marcvlovani 

kulturebiT damzadebul siloss did zians 

ayenebs mRrRnelebis arseboba. maT winaaRmdeg 

brZolis saukeTeso meTodia kiri, romelsac 

Txel fenad afrqveven firze simZimis dadebamde. 

silosis Senaxva SesaZlebelia sasilose ko-

SkebSi. am SemTxvevaSi gasaTvaliswinebelia, rom 

sasilose masis tenianoba ar unda aRematebodes 

60-65%-s. 79% tenianobis pirobebSi, didi dawo-

lis Sedegad masidan gamoidevneba wveni, xolo 

igive tenianobis pirobebSi ormoSi Cadebuli si-

losidan wveni ar gemoidevneba.
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1m3 sasilose masis wona tenianobis da sacavis tipis mixedviT

sasilose masis tenianoba (%)
sasilose nedleulis masa (t) 1m3-Si

ormo gumbaTi

80-85 0.8 da meti ar ideba 

70-75 0.75 ar ideba

60-70 (SemWknari) 0.6-0.65 0.7-0.75

senaJis damzadeba. senaJis dasamzadeblad Sei-

Zleba gamoviyenoT nebismieri balaxi, masSi 

Saqris Semcvelobis miuxedavad. maT Soris is-

eTi Znelad dasasilosebeli balaxebi rogori-

caa: ionja, samyura da sxva. 

maRalxarisxovani senaJis dasamzadeblad 

saWiroa balaxi droulad gaTbes, daiWeWyos da 

SeWknes saWiro kondiciamde. parkosnebi _ 45-

55%-mde, xolo TavTavianebi _ 40-55%-mde. masis 

80% unda daqucmacdes 30 mm-mde. 500 toniani 

sasenaJe ormo aucilebelia gaivsos 2-3 dReSi, 

1000t-iani - 4-5 dReSi, sasenaJe koSki - 5-6 dRe-

Si. senaJis moculobiTi wona - 50% tenianobisas 

550-600kg/m3 –ze.

masis yoveldRiuri Cadebis sisqe ar unda iyos 

80 sm-ze naklebi, aseT pirobebSi masa ar xurde-

ba 37oC-ze metad. am niSnuls qvemoT gaxurebul 

senaJSi cila xdeba araaTvisebadi, rac iwvevs 

sakvebi elementebis danakargs.

yovelive amis gansaxorcieleblad  masis manqa-

nebiT aReba saWiroa moxdes 55-60% tenianobis 

dros. mcenaris saTanado zomaze dasaqucmace-

blad aucilebelia manqanebis danebis kargad 

alesva da maTi daregulireba - danebsa da do-

luras Soris manZili unda iyos 0,5 mm. ormoSi 

Casadebi masa qucmacdeba 5-10 mm, koSkSi _ 10-25 

mm-ze. damaqucmaceblis daregulirebas ara mx-

olod teqnologiuri, aramed energo dazogvi-

Ti mniSvnelobac aqvs.

senaJis axali teqnologiiT damzadebisas mra-

valwlian parkosnebs manqanebiT iReben winaswari 
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SeWknobis gareSe da dasenaJebisas 1:1-ze ureven 

35-40%-mde SemWknar TavTavianebs. am teqnolo-

giiT damzadebisas gamoiricxeba parkosnebis 

foTlebis dacvena, parkosnebis wvens STanTqa-

ven TavTavianebi. mcirdeba 1,2-1,5-jer mSrali 

nivTierebisa da proteinis danakargi. Sromis 

danaxarji mcirdeba 15%-iT, xolo sawvavis xar-

ji 18%-iT. amasTanave, 1 tona dakonservebul 

sakvebze 20-22 sakvebi erTeuli emateba.

sakvebwarmoebis Tanamedrove 
teqnologiebi

ukanasknel wlebSi SemuSavda wvniani da uxeSi 

sakvebis dakonservebis principulad axali te-

qnologiebi, rac uzrunvelyofs sakvebis damza-

debas kvebiTi Rirebulebulebebis SenarCu-

nebiT. yovelive es miiRweva sakvebis damzadebis 

siswrafiT, yvela operaciis maqsimaluri meqa-

nizaciiT, xelis Sromis minimumamde dayvaniT,  

SefuTvisas stabilurad kontrolirebadi sim-

kvrivis miRweviT,  atmosferuli haerisgan saim-

edo izolaciiT da garemo-klimatur pirobebze 

naklebi damokidebulebiT

.

am teqnologiebs pirvel rigSi ganekuTvneba:

• senaJis damzadeba rulonebSi an didgabari-

tian tukebSi, maTi Semdgomi gadaxveviT 

TviTmwebav firSi an firisebr mklavSi;

• senaJis da silosis daqucmacebuli masis da-

mzadeba did diametrian polimerul mklavSi 

CatenviT;

• maRali tenianobis mqone dawnexili Tivis Se-

fuTva TviTmwebav firSi.

am meTodiT damzadebul sakvebSi sakvebi ele-

mentebis danakargi ar aRemateba biologiurad 

gardauvals; sakvebis Senaxva garantirebulia 

ori wlis ganmavlobaSi; damzadebis procesSi ar 

xdeba mcenareuli masis dabinZureba; konservi-

rebis procesi swrafad mTavrdeba.

am procesebisaTvis gankuTvnilia sami ZiriTa-

di SemfuTavi agregati, romlebic ebmeba 1,4-2,0 

klasis traqtorebs. yvela danarCeni operacia 

sruldeba seriuli sakvebamRebi da satranspor-

to manqanebiT.
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Tanamedrove teqnologiiT damzadebuli Tivis, 

silosis da senaJis TviTRirebuleba, sazRvar-

gareT nayidi danadgarebis fasis gaTvaliswi-

nebiT, sagrZnoblad iafia klasikur teqnolo-

giebTan SedarebiT. Tivis da senaJis rulonebis 

individualur TviTmwebav celofanSi Sesaxvevi 

agregatis warmadoba cvlaSi Seadgens 110 tonas. 

rulonirebuli sakvebisas polimerul mklavSi 

210 tonamdea cvlaSi.

silosis da senaJis didi diametris mqone po-

limerul mklavSi Casadebi agregatis warmadoba 

meryeobs 300-dan 500 tonamde.

mSrali nivTierebebis danakargebi silosSi

silossacavis tipi proteini,%

plastikuri mklavi 5

rkinabetonis sasilose koSki 7

sasilose ormoebi 20

zvini 25
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ionjisgan damzadebuli sakvebi 

sxvadasxva teqnologiiT 

damzadebuli sakvebi

mwvane masa, 

pirveli 

gaTibva

naSali 

Tiva

rulonis 

Tiva

SefuTuli 

senaJi

tradiciuli 

teqnologiiT 

damzadebuli 

senaJi

naturaluri sakvebi, c/ha 120 14.4 16.9 44 40

mSrali nivTiereba danakargis 

gaTvaliswinebiT, c/ha
24 12 14 22 20

sakvebi erTeuli c/ha 24 6.6 8.12 17.16 14.2

nedli proteini, c/ha 5.7 1.44 1.96 4.4 3.4

sakvebi erTeuli 1 kg 

naturalur sakvebSi 
0.2 0.46 0.48 0.39 0.35

danakargebi damzadebasa da Senaxvisas

mSrali nivTiereba, % 0 50 40 9 15

sakvebi erTeuli, % 0 70 67 27 42

nedli proteini, % 0 75 67 23 42

1 kg sakveb erTeulSi

mimocvliTi energia 11.1 8.2 8.5 9.8 9.3

sakvebi erTeuli, % 1 0.55 0.58 0.78 0.71

nedli proteini, % 24 12 14 20 17

Saqari, g/kg 14 20 44 22 17

karotini, mg/kg 220 58 87 138 89

ekonomiuri maCvenebeli

sakvebi erTeulis danaxarji 

1 kg rZis warmoebisas
1 1.2 1.2 1 1.1
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sudanis balaxi

sudanis balaxi veluri saxiT izrdeba afrikaSi 

(sudanSi). kulturis maRalma mosavalma, karg-

ma kvebiTma Tvisebebma, gvalvagamZleobam xeli 

Seuwyo mis Cqar da farTo gavrcelebas, rogorc 

saqarTveloSi, ise msoflios sxva qveynebSi.

sudanis balaxi maRal mosavals iZleva tyest-

episa da araSavmiwaniadagian zonaSi. mas gansa-

kuTrebiT didi mniSvneloba aqvs naxevrad gval-

vian raionebSi, misi 2-3-jer ganaTibi 60t masas 

Seadgens, xolo savegetacio morwyvis pirobebSi 

- 80tonas heqtarze.

sudanis balaxi moyavT saZovrebisaTvis, Ti-

vis dasamzadeblad da mwvane sakvebad. misgan 

damzadebul Tivas da mwvane masas kargad Wa-

men cxovelebi. misgan aseve mzaddeba silosi da 

senaJi. sudanis balaxisgan damzadebuli Tiva 

Seicavs 16% proteins da 44 sakveb erTeuls. es 

mcenare gamoirCeva yuaTianobiT da mosavliano-

biT pirvel adgils ikavebs erTwlovan marcv

lovan balaxebs Soris. yuaTianobis gasaumjobe-

seblad sudanis balaxs Tesen narevSi erTwlovan 

parkosan mcenareebTan erTad. narevis komponen-

tad iyeneben saSemodgomo da sagazafxulo cer-

cvelas, saTes culispiras, soias, saTes bardas, 

mindvris bardas da sakveb xanWkolas. mag: suda-

nis balaxis narevi sagazafxulo cercvelasTan 

da saSemodgomo cercvelasTan iZleva maRal 

mosavals, xolo miRebuli proteinebis raode-

noba TiTqmis orjer izrdeba wmindad naTesTan 

SedarebiT. marcvlis rZisebr-cvilisebr sim-

wifis fazaSi Rero 10-13% Saqars Seicavs, ami-

tom am periodSi mwvane masas adreuli maRalx-

arisxovani silosis misaRebad iyeneben.

biologiuri Taviseburebani. sudanis balaxi 

sorgos gvars miekuTvneba, sorgosebTa ojaxs. 

misi buCqi 20-30 Reros iviTarebs. Rero swor-

mdgomia, kargad SefoTlili, SeuZlia miaRwios 

2-3 m simaRles. erT mcenares daaxloebiT 7-8 

foToli aqvs, igi gluvi da grZeli formisaa. 
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misi wona mTeli mosavlis 35-45%-ia. yvaviledi 

gadaSlili sagvelas formisaa, nayofi -  mar-

cvali.

fesvTa sistema grZeli, funjis msgavsi fesvebi-

sagan Sedgeba, romelic 2-2.5m da met siRrmes 

aRwevs. Zlier ganviTarebuli fesvTa sistemis 

gamo sudanis balaxi gamoirCeva didi gvalvagam-

ZleobiT.

saWiro temperatura. sudanura zrda-ganvi-

TarebisaTvis bevr siTbos saWiroebs. Tesli 

Rivdeba niadagSi aranakleb 8-10 gradusi tem-

peraturis dros. is kargad itans maRal tem-

peraturas, magram sicivisadmi mgrZnobiarea da 

3-4 gradusi yinvis dros aRmonaceni SeiZleba 

daRupos. axladamosuli sudanis balaxi Zalian 

nela izrdeba da ziandeba sarevelebisgan, gan-

sakuTrebiT siTbos ukmarisobisas. aRmonace-

nis gamoCenidan 25 dRis Semdeg ki misi zrda 

swrafad mimdinareobs (dRe-RamSi 7-8sm). 

moTxovnileba tenisadmi. sudanis balaxi kargad 

reagirebs datenianebaze, ori morwyvis Sedegad 

mwvane masis mosavali 1,5-jer izrdeba. igi nebi-

smier niadagze karg mosavals iZleva daWaobe-

buli da mwiri qviSnari niadagebis garda. itans 

niadagis damlaSebas, uxvi mosavlis miReba Ses-

aZlebelia mcireproduqtiul saTibebze da Wa-

lis miwebze.

agroteqnika. sudanis balaxisaTvis karg win-

amorbedad iTvleba marcvlovnebi, samarcvle 

parkosnebi da saToxni kulturebi. karg mo-

savals iZleva saSemodgomo kulturebisa da 

erTwlovanTa narevebis Semdeg. sudanis bal-

axi cudi winamorbedia sxva kulturebisaTvis. 

mas niadagidan bevri azoti da sxva sakvebi niv-

Tierebebi gamoaqvs, amitom misi daTesvis win da 

misi Semdgomi kulturebis niadagqveS aucile-

belia sasuqebis Setana.

mindvris TeslbrunvaSi mas aTavseben aneulis an 

saToxni kulturis win, xolo sakveb Teslbrun-

vaSi sagazafxulo xorblis an sasilose mcena-

reebis Semdeg. 

niadagis damuSavebisas saWiroa nawveralis aCeC-

va, aranakleb 20sm siRrmeze mzralad xvna, adre 
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gazafxulze dafarcxva da 1-2 kultivacia da-

farcxviT, xolo fxvier da mSral niadagebze 

daTesvis win - datkepna.

ganoyiereba. sudanis balaxi kargad reagirebs 

organul sasuqebze. sasuqi SeaqvT sudanuras 

naTesis qveS. 40 t nakelis Setanis Sedegad mo-

savali 30%-iT izrdeba. es balaxi kargad re-

agirebs aseve mineralur gansakuTrebiT azotian 

da fosforian sasuqebze, xolo msubuq niadage-

bze sasurvelia maTi kaliumian sasuqebTan erT-

drouli Setana. mineraluri sasuqebi sudanis 

qveS SeaqvT sufTa woniT N50P50K50.

Tesva. daTesvis win sudanuras asufTaveben 

bJiri da moumwifebeli Teslisagan. mas Tesen, 

rodesac niadagis temperatura 10 sm siRrmeze 

10-12 gradusiT aris gamTbari. gaumTbar niadag-

Si Tesli didxans ar amodis, maTi nawili ki iR-

upeba da miiReba meCxeri aRmonaceni, romelic 

xSirad saWiroebs sarevelebisagan gawmendas. 

sudanis balaxs fetvTan, simindTan, sorgosTan 

erTdroulad Tesen. am balaxs mwvane sakvebad 

da Teslad mTliani mwkrivuli wesiT Tesen, 

gvalvian raionebSi da dasarevlianebul niad-

agebze – farTomwkrivad, mwkrivebs SorisebSi 

45-60 sm-is dacilebiT.

Tesvis norma mTlianmwkrivad Tesvis dros 

gvalvian raionebSi 10-15kg-ia, tenian raionebSi 

- 15-25kg, xolo farTo mwkrivad Tesvis dros 

8-15kg ha-ze. Teslis CaTesvis siRrme tenian 

da mZime niadagebze 3_5sm-ia, msubuq da mSral 

niadagebze ki 6-8sm.

naTesis movla. sudanis balaxi sicocxlis da-

sawyisSi nela viTardeba. aRmonacenis gamoCe-

namde miwis qerqis warmoqmnis SemTxvevaSi mas 

mwkrivebis gardigardmo, erT kvalad dafarcx-

viT Slian. dafarcxva sasargebloa aRmocene-

bamdec, radganac am SemTxvevaSi aRmonaceni 

swrafad fesviandeba, niadagis aeracia umjobes-

deba da ispoba sarevelebi.

aRmonacenis gamoCenis Semdeg, mwkrivebis gamo-

Cenisas, naTesebSi farTomwkrivad, 8-9 sm siR-

rmeze atareben pirvel kultivacias, xolo 15-

20 dRis Semdeg - meores. ufro uxvi mosavalis 
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misaRebad Semdgomi gaTibvebidan mizanSewonil-

ia TiToeuli gaTibvis Semdeg rigTaSorisebis 

gafxviereba.

mosavalis aReba. sudanis balaxi gasaTibad 

mwifea daTesvidan 65-70 dRes Semdeg. zaf-

xulSi SesaZlebelia 2-3, xolo zogjer - 4 

gaTibvac. sudanis balaxis aReba Tivad unda 

moxdes sagvelas amotanis dawyebis fazaSi. 

ufro dagvianebuli gaTibvisas gasaTibi masa 

uxeSdeba da aqtivi cudad izrdeba. gaTibvis 

simaRle ar unda iyos 8 sm-ze dabali, radgan 

igi nela izrdeba nela da meore gaTibvis mo-

savali mcirdeba.

sudanis balaxis saTesled aReba mTavari Re-

ros, sagvelasi Teslis momwifebisas xdeba. 

saTesle masalas kombainiT iReben, Semdeg ax-

arisxeben, asufTaveben da inaxaven mSral adg-

ilas. Teslis mosavali 1 ha-ze 2t-s Seadgens.

   

ionja

ionja mravalwlovani parkosani kulturaa. ar-

sebobs lurji, yviTeli da hibriduli ionja. 

lurji ionja 

lurji ionja Zalian yuaTiania. is mdidaria 

monelebadi ciliT da vitaminebiT. misi Tiva 

Seicavs - saSualod 16.3% proteins, xolo 

yvavilobis win moTibuli balaxi 20%-mde pro-

teins da 50% sakveb erTeuls. ionja mohyavT 

rogorc tenian, ise tye-stepisa da stepis 

gvalvian da naxevradgvalvian raionebSi.
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botanikuri da biologiuri Taviseburebani  

lurj ionjas aqvs datotvili Rero, samfoTo-

lakiani foTlebi,  sxvadasxva elferis lurji 

yvavilebi. nayofi mravalTesliani parkia wvr-

ili TeslebiT. SefoTvla saerTo wonis 50% 

Seadgens. fesvTa sistema - mZlavrad ganviTa-

rebuli mTavarRerZiani fesviT, niadagSi Rrmad 

mimavali da didi raodenobiT wvrili gverdiTi 

fesvebiT.

lurji ionja kargad itans gvalvas, magram xar-

javs bevr tens. kargad reagirebs morwyvaze. es 

kultura moiTxovs nayofier niadagebs. misTvis 

saukeTesoa Savmiwa, Tixnari da qviSnari niad-

agebi, uvargisia qviani, mJave, daWaobebuli da 

naxevrad daWaobebuli niadagebi.

lurji ionjis yvelaze maRal mosavals misi si-
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cocxlis meore da mesame wels iReben. mas Cveu-

lebriv 2-3-jer Tibaven, gvalvian adgilebSi ki 

- erTxel da Zalian iSviaTad orjer, sarwyav 

miwebze - 3-5-jer. tyestepis raionebSi ionja 

3-6 wlis ganmavlobaSi iZleva mosavals, stepis 

raionebSi - 3-4 wels. karg pirobebSi lurji 

ionjis sicocxlis xangrZlivobam SeiZleba 22 

wels miaRwios.

agroteqnika. lurji ionja gamoirCeva maRali mo-

savlianobiT. agroteqnikis sworad warmoebis pi-

robebSi Tivis mosavali SeiZleba Seadgendes 9-10 

tonas ha-ze, xolo morywvis dros - 15-20 t/ha.

lurji ionja moiTxovs kargad damuSavebul, 

sarevelebisagan gawmendil niadags. ionjisaT-

vis kargi winamorbedia saToxni kulturebi da 

samarcvle parkosnebi. ionjis Semdeg nakveTze 

kargia marcvleulis, saToxni da teqnikuri kul-

turebis moyvana. ionjisaTvis dasaTesad niadagi 

unda damuSavdes 25-27 sm siRrmeze. gazafxulze 

saWiroebs dafarcxvas da kultivacias Teslis 

CaTesvis siRrmeze. ionjis mosavalis gasadide-

blad unda moxdes Tovlis Sekaveba. sarevelebis 

winaaRmdeg brZolis mizniT sasargebloa na-

Tesis gaTibva, gansakuTrebiT pirvel wels. 

Teslad moyvanis dros aucilebelia mwkrivebSi 

gamargvla.

Tesva 

ionjas Tesaven gazafxulze da SemodgomiT, sa-

fari kulturis qveS (safars mniSvneloba ara 

aqvs), an akeTeben ionjis sufTa naTess. daTes-

vis win Tesli unda gaiwmindos guldasmiT 

sarevelebiani Teslisagan. ionjis Tesvis norma 
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gvalvian raionebSi heqtarze 8-10 kg-ia. Teslis 

CaTesvis siRrme mZime niadagebze 2-3sm-ia, xolo 

msubuq niadagebze - 3-4 sm.

ganoyiereba. ionjis mosavals mniSvnelovnad zr-

dis mineraluri da organuli sasuqebi. gansa-

kuTrebiT didi mniSvneloba aqvs maT kombinire-

bul gamoyenebas. ionjaSi sasuqebi SeaqvT morwy-

vis win. karg Sedegs iZleva fosfor-kaliumiani 

sasuqebis Setana yoveli gaTibvis Semdeg da mor-

wyvis win 30kg moqmedi nivTierebis doziT. zaf-

xulobiT sasuqis Setanis doza izrdeba ha-ze 

50-60 kg-mde. kargi morwyvis pirobebSi ionjis 

mosavlinoba mniSvnelovnad imatebs. 

mosavlis aReba. ionjis Tivad aReba xdeba mis 

dakokrebis fazaSi. aRebis dagvianeba amcirebs 

cilisa da cximis Semcvelobas, aferxebs aqti-

vis ganviTarebas da amcirebs Semdgomi gaTibvis 

dros Tivis mosavals. gansakuTrebiT mkveTrad 

uaresdeba Tivis xarisxic. mosavlis aReba da-

kokrebis periodSi xels uwyobs TivaSi foTlebis 

Senaxvas. foTlebi srulad rom SevinarCunoT, 

gaTibvidan ramdenime saaTis Semdeg moTibuli 

balaxi unda movfocxoT Rvareulebad, xolo 

Semdeg momcro zomis bululad davabululoT. 

xelsayreli amindis pirobebSi 2-3 dRis Semdeg 

ionjis Tiva imdenad mSralia, rom SeiZleba misi 

Zirebad an zvinebad dadgma. stepebSi moTibul 

ionjas umalve agroveben Rvareulebad, xolo 

saRamos ukve abululeben. 

ionjis Tiva unda iyos mwvane, sasiamovno sunis 

mqone, tenianoba ar unda aRematebodes 20%-s.

saTesle ionjisaTvis sWiroa gamoiyos yvelaze me-

tad noyieri da teniani nakveTebi. Teslis mosa-

vals mniSvnelovnad zrdis kaliumiani da fosfo-

riani sasuqebi. Tovlis Sekaveba, sasuqebis Setana, 

mwkrivTSorisebis damuSaveba - saTesle nakveTebis 

ZiriTadi RonisZiebebia. ionjis Teslis mosavali 

saSualod 400-700 kg-ia ha-ze. saukeTeso movlisa 

da futkris mier kargi damtvervis pirobebSi mo-

savalma SeiZleba ha-ze 2000kg miaRwios.

saTesle ionjis aReba unda moxdes 65-70% parke-

bis garuxebis dros. ise, rom maTi sruli momwi-

febis periodisaTvis aReba damTavrebuli unda 

iyos. saTesle ionjis aReba xdeba kombainiT.
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yviTeli ionja
yviTeli ionja gamoirCeva yvavilebis SeferviT, 

ufro wvrili foTolakebiT, metad ganviTare-

buli fesvTa sistemiT, meti gvalvagamZleobiTa 

da yinvagamZleobiT. yviTeli ionja niadagisad-

mi naklebad momTxovnia vidre lurji. is mari-

lebis amtania. kargad itans aseve msubuq qviS-

nar niadagebs. ionja cxovelebisaTvis Zvirfasi 

sakvebi kulturaa, rogorc Tivad ise saZovar-

ze. misi aqtivi sustia, vidre lurji ionjisa, 

magram ukanaskneli ufro meti sicocxlis xan-

grZlivobiT xasiTdeba.

hibriduli ionja

hibriduli ionja gvxvdeba sami saxis: lurj-

hibriduli, yviTel- hibriduli da Wrel-hibri-

duli.

hibriduli ionja mosayvanad vargisia aRmosav-

leT da CrdiloeT raionebSi. stepisa da tyeste-

pis raionebSi, ukeTes Sedegs iZleva lurj-hibri-

duli da Wreli ionjebi, xolo samxreT aRmosav-

leTis gvalvian pirobebSi yviTel-hibriduli.



26

ionja
 

ionjis daavadebebi

verticiliozi

sxvadasxva nacari
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baqteriuli ionjis mavneblebi
cxvirgrZelas matli

ionjis cxvirgrZela
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cxvirgrZelas matli





wigni gamoica sasoflo-sakonsultacio samsaxuris mier “saarsebo saSualebe-

bis mdgradi ganviTarebisa da regionaluri dagegmarebis” proeqtis farglebSi. 

proeqts axorcielebs “qea saerTaSoriso kavkasiaSi” didi britaneTis 

saerTaSoriso ganviTarebis departamentis dafinansebiT.


