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baqteriuli sasuqebis moqmedeba xorblis kulturaze 

 
Tengiz gvazava – proeqtis menejeri, ekologiis mecnierebaTa akademiis  

asocirebuli wevri, 
Tamar xurciZe – biologiiis akademiuri doqtori,  

ekologiis mecnierebaTa akademiis wevr-korespondenti. 

 
sakvanZo sityvebi: sasuqi, niadagi, baqteriebis fiziologiuri jgufebi, xorbali, 
rizosfero 

 
referati 

 
warmodgenilia mineraluri sasuqis, “amofosi” 200kg/ha-is da qarTuli warmoebis (Sps. 

,,jeofert”-i) baqteriuli, organul-mineraluri, mikroelementebis Semcveli sasuqebis “bona-
kraft P20 S10” da “bonakraft P24”-s (100-150 kg/ha) moqmedeba xorblis kulturaze. 

baqteriuli sasuqebis gavleniT xorblis rizosferoSi mniSvnelovnad gaaqtiurda mi-
krobiologiuri procesebi, sadac sxvadasxva fiziologiuri jgufis mikroorganizmebis 
raodenoba 1000-2000-jer metia “amofosi” 200 kg/ha-Tan SedarebiT. gaizarda  mineralizaciisa da 
sakvebi nivTierebebis mobilizaciis procesebi. baqteriuli sasuqebis moqmedebiT Sesa-
TvisebeliNazotis raodenoba 1,2-1,5-jer, P2O5-is raodenoba 1,8-3,4-jer, K2O raodenoba 1,2-1,7-jer 
gaizarda; xorblis mosavali 1,1-1,2-jer gaizarda “amofosi” 200 kg/ha-sTan SedarebiT. ba-
qteriuli sasuqebis moqmedebam “amofosi” 200kg/ha-sTan SedarebiT humusis raodenoba 0,08-0,72%-
iT gazarda. 

“amofosi”-sTan SedarebiT, baqteriuli sasuqebis dabali fasebi da mcire dozebi eko-
nomikur sargebels iZleva. es axali bioteqnologia, baqteriuli sasuqebis gamoyeneba da 
danergva, xels Seuwyobs soflis meurneobis mdgrad ganviTarebas mosavlis produqtiulobisa 
da niadagis nayofierebis gasaumjobeseblad.    

 
niadagis ZiriTadi sawarmoo mniSvneloba misi nayofierebaa, romelic mWidrodaa 

dakavSirebuli mis fizikur, qimiur da biologiur Tvisebebze. niadagis es Tvisebebi 
gansazRvravs mcenarisTvis sakvebi nivTierebebis xsnadobas, miwaTmoqmedebisTvis 
sasargeblo mikroorganizmebis cxovelmyofelobas, romelzedacaa sabolood damo--
kidebuli niadagis organuli nivTierebebis mineralizacia da sakvebi nivTierebebis 
mobilizacia.  

niadagis nayofiereba damokidebulia ara marto mis bunebriv Tvisebebze, aramed 
mis eqspluataciaze. sworad gamoyenebuli niadagi ar unda Raribdebodes. piriqiT, mi-
si nayofiereba unda izrdebodes, magram soflis meurneobis qimizaciam, mineraluri 
sasuqebis xangrZlivma da didi dozebiT gamoyenebam niadagis nayofierebis dacema ga-
moiwvia. dReisTvis SemogvrCa niadagis didi farTobebi, romlebic reabilitacias mo-
iTxovs. amitom, Tanamedrove miwaTmoqmedeba unda gadavides iseT agronomiul Ron-
sZiebebze, romelic degradirebuli niadagis aRdgenasa da misi nayofierebis gazrdas 
gamoiwvevs. aucilebelia TandaTanobiT ekomeurneobaze gadasvla. 

ramodenime aTwleulia miwaTmoqmedebaSi, rogorc „momavlis teqnologia“, per-
speqtiul mimarTulebad iqca huminuri, organul-mineraluri sasuqebis warmoeba da 
gamoyeneba (Л. Христева 1951, 1977; А. Фокин 1975; О. Везуглова 2011; И. Грехова 2014; D.Okl et 

al 2018).  didia huminuri nivTierebebis funqcia niadagisa da misi nayofierebis  fo-
rmulirebaSi. maTi Semadgenloba da Tvisebebi uzrunvelyobs niadagis struqturis 
agronomiul Rirebulobas (О. Везуглова 2009; N.Bradey et al 2016; Argi et al 2017), wyal-
haerovan reJims, niadagis siTbur Tvisebebs (Ф. Горовая, 1995. N. Brady, R. Weil, 2008  Z. Cilar 

et al. 2014). misi raodenobrivi Semcveloba gansazRvravs niadagis fers, organul masas, 
kaTionTa cvlis moculobas da niadagis buferobas. isini, rogorc biologiurad 
aqtiuri nivTierebebi, (Л. Христева 1962, 1969;  И. Перминова 2008; Л. Новикова 2001) 
aumjobeseben niadagis nayofierebas, mcenaris zrda–ganviTarebas, mosavlianobasa da 
mosavlis xarisxs da warmadgenen saukeTeso garemos dacvis saSualebas toqsikuri 
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nivTierebebis moqmedebis Sesamcireblad (А. Горовая 1980; Т. Козюкина 1983; C. Albers 2008; 

S. Wang 2009). maTi adaptaciuri moqmedebiT mcenaris zrda-ganviTareba stimulirdeba pH-

is dabal da maRal pirobebSi (А. Петербургский 1981;  M. Tahir 2011; A. Lodhi 2013).    

Cveni kvlevis mizani miwaTmoqmedebaSi huminuri, organul-mineraluri, mikro-
elementebis Semcveli baqteriuli sasuqebis gamoyenebaa, romelic mniSvnelovan rols 
asrulebs niadagis reabilitaciaSi, misi nayofierebis amaRlebaSi, sasoflo-sameurneo 
produqciis xarisxisa da mosavlianobis gazrdaSi. aseve misi gamoyenebiT mineraluri 
sasuqebis maRali dozebis Semcirebaa SesaZlebeli.  

Cveni kvlevis mizania qarTuli warmoebis (Sps. ,,ჯeofert”-is) huminuri, organul-
mineraluri, mikroelementebis Semcveli baqteriuli preparatebis “bonakraft P20 S10”-s 
da “bonakraft P24”-s sxvadasxva dozebiT (100 kg/ha da 150 kg/ha) gamoyenebis Seswavla. 
aRniSnuli preparatebi Setanili iqna xorblis kulturis qveS, mdelos yavisfer ni-
adagSi, goris municipalitetis sofel qvaxvrelSi, fermer mixeil qorqiaSvilis kerZo 
meurneobis xorblis nakveTSi. nimuSebi aRebuli iqna xorblis kulturis zrda-gan-
viTarebis or periodSi: rZisebr simwifemde, aRerebul, dauTavTavebel periodSi da 
srul simwifeSi, mosavlis aRebis dros. gamokvleuli iqna aRniSnuli baqteriuli 
sasuqebis moqmedeba xorblis rizosferuli niadagis mikrobiologiur aqtivobaze; 

sakvebi elementebis Semcvelobasa da xorblis mosavalze. ბaqteriuli sasuqisa da 
mineraluri sasuqis SedarebiTi daxasiaTebisaTvis sakontrolo variantad aRebuli 
iqna  mineraluri sasuqis, “amofosi” 200kg/ha-is varianti.Nniadagis mikroorganizmebis 
raodenoba ganisazRvra agarizebul areze ganzavebis meTodiT. niadagis qimiuri ana-
lizi: saerTo azoti gosti - 26107-84; hodrolizuri azoti NAR-P-399-102; moZravi ka-
liumi da fosfori gosti-26205-91; humusi gosti-26213-91; saerTo kaliumi gosti-26261-
84.  

axalgazrda, aRerebuli xorblis mcenareuli masalis nimuSebSi gaizoma fesvis 
sigrZe, fesvis zrdis areali sibrtyeSi, miwis zeda nawilis sigrZe, foTlebis rao-
denoba da maTi sigrZeebi (cx. 1). warmodgenilia fotosuraTebi. Seswavlilia mcenaris 
fesvTa sistemasTan axlos myofi - rizosferuli niadagi, romlis 1 g. absoluturad 
mSral masaSi daTvlilia sxvadasxva fiziologiuri jgufis mikroorganizmebis 
raodenoba (cxr. 2 da cxr. 3).     

cxrili 1 da Sesabamisi fotomasala asaxavs axalgazrda xorblis nazards, 
saidanac kargad Cans nazardis upiratesoba baqteriuli sasuqis “bonakraft P20 S10” - 
150kg/ha da mineraluri sasuqis “amofosi” 200 kg/ha variantebze, sxva baqteriuli 
sasuqebis “bonakraft P20 S10” – 100 kg/ha da “bonakraft P24”-s – 100 kg/ha da 150 kg/ha) 
variantebTan SedarebiT. 

“amofosi” 200 kg/ha-s variantze axalgazrda xorblis warmatebuli zrda, zogierT 
baqteriuli sasuqis variantebTan SedarebiT, SeiZleba aixsnas marcvleuli 
kulturebis sakvebi nivTierebebis mimarT moTxovnilebiT (i. nakaiZe 1991).  

 

     

   axalgazrda xorbali                      zrdasruli xorbali 
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“amofosi” 200 kg/ha-sa da baqteriuli sasuqebis SedarebiTi gavlena axalgazda 
xorblis kulturis zrdaze. 

cxrili 1. 

varianti 

fesvi 
miwiszeda 
nawilis 

sigrZe (sm) 

foTlis 
raodenoba 
calobiT 

foTlis sigrZe (sm) 

sigrZe 

(sm) 
ganTxmuli 

siganeSi (sm) 
1-2 3 4 5 6 

amofosi 200 

kg/ha 
14,93 18,55 71,44 6 20,37 24,3 27,9 30,85 34,7 

P20 S10 -100 

kg/ha 
15,97 25,5 56,55 8 15,54 20,8 23,87 23,5 27,17 

P20 S10 - 150 kg/ha 16,5 25,3 75,55 7 20,35 21,99 28,3 27,95 26,7 

P24 - 100 kg/ha 12,77 21,85 54,05 7 18,34 20,23 22,63 27,9 24,77 

P24 - 150 kg/ha 12,37 19,98 65,72 7 15,8 23,35 24,8 25,56 23,14 

 
am periodamde xorblis nazards niadagidan fosforsa da azotze hqonda mo-

Txovnileba da am moTxovnilebis dakmayofileba SeZlo mineralurma sasuqma amofosma, 
rogorc azotisa da fosforis Semcvlelma sasuqma. am variantze xorblis fesvis  si-
grZe - 14,93 sm-ia, xolo fesvis nazardi sibrtyeSi - 18,55 sm aRwevs. miwiszeda nawilis 
sigrZe – 71,44 sm. aqvs - 6 kargad ganviTarebuli foToli.  

am periodisTvis xorblis nazardi, amofosTan SedarebiT ufro metad daakma-
yofila baqteriulma sasuqma “bonakraft P20 S10” – 150 kg/ha., sadac mcenaris yvela 
monacemi ufro maRalia. fesvis sigrZe - 16,5 sm-ia, fesvis zrda sibrtyeSi - 25,3 sm.  
miwiszeda nawilis - 75,55 sm. aqvs – 7 kargad ganviTarebuli foToli da Zlieri Rero. 
am variantze foTlis nazardis moTxovnileba fosforze uzrunvelyo baqteriul 
sasuqSi fosforis Semcvelobam da gaaqtiurebulma mikrobiologiurma procesebma. 

kerZod, fosfaტgamxsneli mikroflorisa da silikaturi baqteriebis gazrdilma rao-
denobam, xolo azotze moTxovnileba uzrunvelyo niadagSi gaaqtiurebulma 
nitrifikaciisa da azotfiqsaciis procesebma (cxr. 2). 

 baqteriuli sasuqebis variantebze “bonakraft P20 S10”-ს da “bonakraft P24”-ს 100 kg/ha 

da 150 kg/ha-ზე, “amofosi” 200 kg/ha-s variantan SedarebiT, dabalia xorblis nazardis 
monacemebi (cxr. 1), magram maT foTlebis raodenoba meti aqvT (7-8 foToli) da kargad 
ganviTarebuli ReroebiT xasiaTdebian. amavdroulad, sakontrolo “amofosi” 200 kg/ha-
s variantebTan SedarebiT, sacdeli sasuqebis variantebze mikrobiologiuri 
procesebi ufro aqtiuria (cxr. 3), rac am variantebze xorblis naTesebis Semdgomi ka-

rgi ganviTarebis garantias iZleva. amisTvis kvlevა gagrZelda da gamokvleuli iqna 
zrdasruli xorblis nimuSebi mosavlis aRebisas. 

mcenarisa da rizosferuli mikrofloris urTierTdamokidebuleba Seswavlilia 
mklevarTa mier (Ю. Возняковская  1980), romelTa azriT mcenare, rogorc avtotrofi 
fotosinTezis procesSi qmnis organul nivTierebebs, xolo mikroorganizmebi, 
rogorc heterotrofebi ikvebebian mza organuli nivTierebebiT. mikroflora Tavisi 
metabolitebiTa da maRali aqtivobiT mniSvnelovan rols asrulebs mcenaris 
ganviTarebisaTvis. 

cxrilSi 2 naCvenebia “amofosi” 200 kg/ha-sa da baqteriuli sasuqebis SedarebiTi 

gavlena axalgazrda xorblis rizosferuli niadagis miკrofloris raodenobaze (1 
gram absoliturad mSral niadagSi)  
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cxrili 2 

variant
i 

amonifi 
katore-
bikato-
rebi  
(xpa)-ze 

mineraluri 
azotiT mkvebavi 
mikroorganizmeb
i Capekas areze 

azotfiqsatorebi 
eSbis areze 

Znelad 
xsnadi 

kalciumis 
fosfatis 
damSleli 
baqteriebi 

g-as-s 

nitrify-
katorebi 
vinograd-

ovis 
kis areze 

denitri-
fikatore- 
bi gilt- 
ais areze 

azotobaqte
riis 

gavrceleba 
% baqte-

riebi sokoebi azoto-
baqteri 

Ooligo-
nitrof-i 

silikatu
- 

ri baqt-
bi 

amofosi -
200 kg/ha 

41,7x10⁸ 155,8x10⁶ 94,8x10ᶾ 16,67x10 1858,9x10⁶ 64,1x10⁶ 139,7x10⁶ 1,4x10² 7,69x10ᶾ 61,6 

P20S10 -
100 kg/ha 

173,7x10
⁸ 

23,7*10⁸ 23,7x10⁴ 15,5x10² 181,6x10⁸ 127,6x10⁶ 76,3x10⁸ 1,6x10ᶾ 2,5x10⁴ 54,7 

P20S10 -
150 kg/ha 

193,5x10
⁸ 

113,0x10⁸ 21,0x10⁵ 16,2x10² 27,3x10⁸ 107,8x10⁸ 66,2x10⁸ 2,0x10ᶾ 16,8x10⁴ 61,8 

P24 -100 
kg/ha 

63,5x10⁸ 44,0x10⁸ 37,2x10⁴ 37,8x10² 124,4x10⁸ 41,0x10⁸ 29,5x10⁸ 1,6x10ᶾ 3,2x10⁴ 95,5 

P24 -150 
kg/ha 

113,0x10
⁸ 

100,0x10⁸ 38,3x10⁴ 67,4x10² 158,4x10⁸ 19,5x10⁸ 87,0x10⁸ 1,7x10ᶾ 1,8x10⁴ 84,0 

 
“amofosi” 200 kg/ha-sa da baqteriuli sasuqebis SedarebiTi gavlena zrdasruli 
xorblis rizosferuli niadagis mikrofloraze (1 gram absoliturad mSral 

niadagSi) 
cxrili 3 

varia
nti 

amonifi 
katorebikato
rebi xpa-ze 

mineraluri azotiT 
mkvebavi 

mikroorganizmebi 
Capekas sakveb areze 

azotfiqsatorebi eSbis 
sakveb areze 

nitrifi
katore-

bi 
vinogra
dckis 
areze 

denitri
fikator

ebi 
giltais 
areze 

Znelad 
xsnadi 
kalcium

is 
fosfati

s 
damSle

li 
baqterie

bi 

celulo
zis 

damSle
li 

aerobul
i 

mikrobeb
i 

geCinson
is areze 

baqteriebi sokoebi azot
obaq
teri 

oligon
itrof-i 

silikat.
baqteri 

amofo

si -

200 
kg/ha 

74.2 * 107 215 * 106 116 * 103 20 12.42 * 106 112.4*105 1.7*102 8.37*103 
185.9*

106 
62.9*10

2 

P20S1
0 -100 
kg/ha 

206.8 * 1010 116.8 *108 57.2 * 104 103 76.5 * 108 204.4*107 2.0*103 2.3*104 
182.2*

108 
94.6*10

3 

P20S1
0 -150 
kg/ha 

237.7 * 1010 235.5 * 108 226 * 105 580 210.9 * 108 228.8*107 2.4*103 1.7*104 140.6*
108 

27.9*10
4 

P24 -
100 
kg/ha 

122 * 1010 128.9 * 108 58.4*104 620 137.5 *108 186.1*107 1.9*103 3.8*104 
155.8*

108 
50.4*10

3 

P24 -
150 
kg/ha 

192.8*1010 130.8 * 108 51.9*104 680 202.9 *108 192.8*107 1.9*103 2.0*104 186*108 108*103 

 
organuli nivTierebebis mineralizacia, maTi daSla, neSompalis, humusis warmoqmna 

mTlianad dakavSirebulia niadagSi mimdinare bioqimiur da mikrobilogiur pro-
cesebTan.            
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mikrobiologiuri aqtivoba baqteriuli sasuqebis variantebze ufro maRalia, sa-
kontrolo variantTan SedarebiT (cxr. 2 da cxr. 3). sakontrolo, mineraluri sasuqis, 
“amofosi” 200 kg/ha-s variantze amonifikatorebis raodenoba axalgazrda xorblis ri-
zosferoSi 41,7*10⁸-ia xolo baqteriuli sasuqebis variantebze maTi raodenoba 
izrdeba 63,5*10⁸-dan 193,5*10⁸-mde. 

aseve, mineraluri azotiT mkvebavi baqteriebis raodenoba sakontrolo variantze 
155,8*10⁶-ia, sokoebis raodenoba - 94,8*10ᶾ, roca baqteriuli sasuqebis variantebze 
baqteriebis raodenoba izrdeba 23,7*10⁸ -dan 113,0*10⁸-mde, xolo sokoebis raodenoba - 
23,7*10⁴-dan 21,0*10⁵-mde.  

zrdasruli xorblis rizosferoSi (cxr. 3) cdis yvela variantze mikrofloris 
raodenoba ufro metia axalgazrda xorblis rizosferosTan SedarebiT, rac zrda-
sruli xorblis rizosferoSi sakvebi nivTierebebis meti raodenobT aixsneba. axa-
lgazrla xorblis moTxovnileba sakvebze didia sakuTari masis gasazrdelad, xolo 
zrdasruli xorblis - piriqiT, sakvebi nivTierebebi niadagSi  gadadis. 

amonifikatorebis raodenoba zrdasruli xorblis rizosferoSi (cxr. 3) “amofosi” 
200 kg/ha-is variantze 74,2*107-s Seadgens, xolo baqteriuli sasuqebis variantebze maTi 
raodenoba izrdeba 122*1010-dan 237.7*1010-mde. aseve “amofosi” 200 kg/ha-is variantze 
mineraluri azotiT mkvebavi baqteriebis raodenobaa 215*106; sokoebis - 116*103, xolo 
baqteriuli sasuqebis variantebze maTi raodenobebi izrdeba 116,8*108-dan 235,5*108-mde; 
sokoebis - 51,9*104-dan 226*105-mde.  

organuli nivTierebebis gaxrwnis, amonifikaciis Sedegad niadagSi grovdeba amo-

nifikatori mikroorganizmebis cxovelmyofelobis metabolიტuri produqti amiaki, 
romelic Semdeg swrafad iJangeba azotovanamde, xolo Semdgom azotmJavamde. 

nitrifikaciis es procesი nitrიfikatori baqteriebiT xorcieldeba da amiaki haeris 
JangbadiT iJangeba. am process didi mniSvneloba aqvs miwaTmoqmedebaSi, radgan is pir-
dapir damokidebulia niadagis nayofierebasTan. rac ufro nayofieria niadagi, miT 
meti azotmJava grovdeba. amrigad, nitrifikaciis intensiuroba SeiZleba iqnas 
gamoyenebuli niadagis agronomiuli Tvisebebis dasaxasiaTeblad. kerZod, is kargi 
maCvenebelia niadagSi mineralizaciis procesebisa, magram yuradReba misaqcevia im 
faqtzec, rom mcenarisaTvis saWiro erTi sakvebi - amiaki, gadadis meore formaSi - 
azotmJavaSi. rodesac amoniumis ionebi niadagis mir STainTqmeba, azotmJava marilebi 
advilad gamoirecxeba niadagidan. garda amisa, nitratebi SeiZleba aRdges molekulur 
azotamde denitrifikatorebis mier da mniSvnelovnad gaaRaribos niadagi azotiT. (Н. 
Сарожников 1980. Г. Нестерова 1973). molekuluri azotis danakargebis SesaCereblad 
mkvlevarTa winaSe dgas sakiTxi nitrifikaciis procesis xelovnuri SezRudvis 
Sesaxeb, ingibitorebis gamoyenebiT. miuxedavad mravali mcdelobisa, am mimarTulebiT 
Sedegi ar dadga. 

niadagSi azotis danakargebis Sesamcireblad, azotfiqsatori mikroorganizmebis 
xelovnuri Seyvana baqteriuli sasuqebis saxiT xelsayreli pirobaa, radgan haerisa 
da niadagSi arsebuli molekuluri azotis fiqsirebiT, isini maT ujredebSi da-
kavebul azots agroveben maragis saxiT. biologiurad damagrebuli azoti niadagSi 
ar ikargeba, radgan mikroorganizmebis daxocvis Semdeg cilovani nivTiereba ganicdis 
mineralizacias da gardaiqmneba amiakad, romelsac Semdgom mcenare gamoiyenebs. 
azotmJava marilebi unda aRdges, rom is mcenarem gamoiyenos, xolo amoniumis 
marilebs uSualod iyenebs. 

mikroorganizmebis intensiuri gamravlebisas niadagis mineraluri formis azots 
mikrobebi iyenebs Tavisi ujredis plazmis cilis sinTezisaTvis da warmoebs azotis 
immobilizacia, romelic mniSvnelovnad amcirebs mcenaris azotiT kvebas. azotis 
immobilizacias ZiriTadad niadagis heterotrofiuli mikroflora awarmoebs (Н. 
Сапожников 1973). mineraluri azotis immobilizaciis raodenoba 0,9-1,7% Seadgens 
niadagSi moxvedrili axali organuli nivTierebebidan (П. Смирнов 1973 ). amasTanave, 
didi mniSvneloba aqvs mikrobul substratSi C : N fardobas (Е. Шилова 1974, А. 



 38 

Илялетдинов 1976). Tu is viwro Sefardebisaa, maSin organuli nivTierebebis daSlis 
Sedegad warmoiqmneba amiaki, radgan mikrobebs azotis asimilaciisTvis ar hyofniT 
naxSirbadSemcveli naerTebi. roca C : N axloa 22-25 : 1-Tan, an ufro mcirea, am dros 
mineraluri azoti grovdeba niadagSi, xolo maTi maRali Sefardebebi iwvevs azotis 
maragis immobilizacias (Т. Теравис 1980). 

“აmofosi”-s da baqteriuli sasuqebis moqmedeba zrdasruli xorblis rizosferულ 
niadagSi humusis, saeTo da SesaTvisebeli sakvebi elementebis raodenobaze 

cxrili 4. 

 
varianti 

humusi 

% 

C 

orga-

nuli 
C : N 

sakvebi elementebi  
mg/100g niadagSi 

sakvebi elementebi  
% 

 PH(H2O) 
N 

(SesaTvise-

beli) 

P2O5 

(SesaTvise-

beli) 

K2O 

(SesaTvisebe-

li) 

N 

(saerTo) 
P2O5 

(saerTo) 
K2O 

(saerTo) 

ამოფოსი -

200კგ/ჰა 
3.26 1.89 17,18 4.27 0.72 36 0.11 0.14 0.3 7.41 

P20 S10 – 
100 kg/ha 3.29 1.91 19.1 5,39 1.32 43,7 0.1 0.13 0.31 7.63 

P20 S10 – 
150 kg/ha 3.81 2.2 18.41 6,37 1.34 63,5 0.12 0.16 0.3 7.43 

P24 – 
100 kg/ha 3.09 1.79 19,92 5.04 2.33 46.9 0.12 0.14 0.3 7.6 

P24 – 
150 kg/ha 3.17 1.84 9.2 6.51 2.46 60 0.2 0.2 0.28 7.63 

 

xorblis rizosferuli niadagis gamokvlevebiT (cx. 4)  C : N fardoba cdis yvela 
variantze 9,2-dan 19,92-mdea. e.i. xorblis rizosferul niadagSi adgili aqvs mine-
raluri azotis dagrovebas da yvelaze didi raodenobiT is “bonakraft P24”- 150 kg./ha-s 
variantzea. aq fardoba  C : N = 9,2  yvelaze dabalia, amitom SesaTvisebeli azoti 
metia sxva variantebTan SedarebiT da Seadgens 6,51 mg-s 100 g. niadagSi. unda 
aRiniSnos, rom aq humusis raodenoba (cxr. 4) baqteriuli sasuqebis moqmedebis sxva 
variantebTan (3,26% - 3,81%) SedarebiT yvelaze dabalia - 3,17%; aqve aRiniSneba 
mikrobiologiuri procesebis (cxr. 3) aqtiuroba, rac am variantze mineralizaciisa da 
sakvebi nivTierebebis mobilizaciis procesebis gaZlierebas adasturebs. 

uazoto organuli nivTierebebis sawyis etapze  daSla mimdinareobs celulozis 
damSleli mikrofloriT. celulozis aerobuli mikroorganizmebis raodenoba 
izrdeba baqteriuli sasuqebis gavleniT, maTi raodenoba am variantebze 1000-2000-jer 
metia amofosTan SedarebiT (cxr.  3). 

baqteriuli sasuqebis moqmedebiT izrdeba azotobaqteriis gavrceleba, mineralur 
sasuqTan SedarebiT, rogorc axalgazrda, aseve zrdasruli xorblis rizosferoSi 
(cxr.  2. da cxr.  3). axalgazrda xorblis rizosferoSi misi raodenoba baqteriuli 
sasuqebis fonze 15,5*102-dan 67,0*102-mdea, xolo zrdasruli xorblis pirobebSi 103 
baqteriuli ujredidan 680 baqteriul ujredamdea. sakontrolo “amofosi” 200 kg/ha-is 
variantze maTi raodenoba Semcirebulia da Seadgens 20 baqteriul ujreds.  

 cdis yvela variantze axalgazrda xorblis rizosferoSi azotobaqteri metia 
zrdasruli xorblis rizosferosTan SedarebiT, radgan zrdasruli xorblis ve-
getatiuri organoebi moberebulia da aq tenis deficitia. aRsaniSnavia is faqti, rom 
azotobaqteris maRali gavrceleba (84,0-96,5%) “bonakraft P24”- 150 kg/ha -is variantzea 
(cxr. 2), sadac yvelaze didi raodenobiTaa SesaTvisebeli fosforis raodenoba - 2,46 
mg. 100g. niadagSi (cxr. 4). amrigad, azotobaqteris gamravlebas xeli Seuwyo tenisa da 
fosforis raodenobis xelsayrelma pirobebma.   
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baqteriuli sasuqebis variantebze (cxr. 2 da cxr. 3) nitrifikaciisa da deni-
trifikaciis baqteriebi metia, sakontrolo variantTan SedarebiT, rac mine-
ralizaciis procesebis aqtiurobas gviCvenebs da am variantebis met SesaZleblobas 
daakmayofilos mcenare sakvebi nivTierebebiT mineralur sasuq “amofosi” 200 kg/ha-
sTan SedarebiT. 

marTlac, xorblis rizosferos niadagSi (cxr.  4) SesaTvisebeli sakvebi ele-
mentebi (N, P, K) baqteriuli sasuqebis variantebze metia, “amofosi” 200 kg/ha-s 
variantTan SedarebiT. “amofosi” 200 kg/ha-s variantze SesaTvisebeli azotis 
raodenoba 4,27 mg.-ia 100 g. niadagSi. baqteriuli sasuqis variantebze misi raodenoba 
gaizarda 5,04mg-dan 6,51mg.-dea 100 g. niadagSi, xolo SesaTvisebeli azoti (P2O5) 1,8-3,4-
jer gaizarda, SesaTvisebeli kaliumi (K2O) ki - 1,2-1,8 jer. 

sakvebi elementebis saerTo raodenoba sakontrolo “amofosi” 200 kg/ha-s da ba-
qteriuli sasuqebis variantebze ZiriTadad erTmaneTTan axlosaa, iSviaTad metia an 
naklebi. amofosis variantze azotis saerTo raodenoba 0,11%-ia, “bonakraft P20 S10” – 150 
kg/ha-ze da “bonakraft P24”- 100 kg/ha-ze - 0,12%,  “bonakraft P20 S10” – 100 kg/ha-ze ki 
naklebi - 0,10%, xolo “bonakraft P24”- 100 kg/ha da “bonakraft P24”- 150 kg/ha-ze - 0.20%, e.i. 
1,8-jer metia sakontrolo variantTan SedarebiT. sakvebi elementebis saerTo da 
SesaTvisebeli formebis raodenobebi gviCvenebs, saerTo raodenobidan ramdeni 
mineralizirda da gadavida mcenarisaTvis SesaTvisebel formaSi. 

miRebuli SedegebiT, baqteriuli sasuqebi aaqtiureben saerTo sakvebi elementebis 
mobilizacias “amofosi” 200 kg/ha-s variantTan SedarebiT. magaliTad, “amofosi” 200 
kg/ha-s variantze saerTo azoti (N) udris 0,11 g./100 g. niadagSi SesaTvisebeli - 0,00427 
g./100 g. niadagSi, e.i. “amofosi” 200 kg/ha-s variantze mobilizirda 3,88% azoti; 
baqteriuli sasuqis  “bonakraft P20 S10” - 100 da 150 kg/ha moqmedebisas - 5,31-5,39%, 
“bonakraft P24”- 100 kg/ha - 4,20%, “bonakraft P24”- 100 kg. da 150 kg/ha - 3,26% magram, radgan 
aq saerTo azotis raodenoba 1,8-jer metia “amofosi” 200 kg/ha-s variantTan SedarebiT, 
amitom azotis mineralizacia Seadgens 5,93%. 

saerTo P2O5-is mobilizacia “amofosi” 200 kg/ha-s variantze - 0,51%;  “bonakraft P20 

S10” - 100 da 150 kg/ha - 1,04% da 0,84%. “bonakraft P24”- 100 da 150 kg/ha - 1,66% da 1,23%. 
 Zneladxsnadi kaliumis naerTebis mineralizacia ufro maRalia azotisa da 

Zneladxsnadi fosforis naerTebTan SedarebiT. “amofosi” 200 kg/ha-s sakontrolo 
variantze saerTo K2O  mobilizacia 12%-ia. “bonakraft P20 S10” - 100 da 150 kg/ha - 14,1% 
da 21,2%. P24 - 100 da 150 kg/ha - 15,63% da 21,4%.   

  

“აmofosi”-s da baqteriuli sasuqebis moqmedeba xorblis marcvlis Semcvelobasa  da 
mosavalze 

 cxrili 5 

    
amofosi 200 kg/ha 

P20 S10  –  
100 kg/ha 

P20 S10  –  
150 kg/ha 

P24 100 kg/ha P24 150 kg/ha 

tyvia mg/kg 0.45 0.09 0.20 0.09 0.09 

kadmiumi mg/kg <0,01 <0,01 <0,01 <0,01 <0,01 

spilenZi mg/kg 4.95 5.48 5.26 7.25 7.90 

TuTia mg/kg 26.23 22.56 27.17 28.50 30.89 

azoti % 1.88 1.82 1.92 1.84 2.01 

kaliumi % 0.27 0.27 0.27 0.27 0.28 

fosfori mg/kg 296.81 281.76 275.06 264.51 307.46 

cila % 11.75 11.35 11.98 11.51 12.56 
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webogvara 
(nedli) 

% 34.80 33.80 34.80 33.90 36.30 

1000 marcvlis 
wona 

g 40.30 40.24 42.50 41.00 41.92 

xorblis 
mosavali 

t/ ha-ze 3.678 3.982 4.055 4.387 4.181 

namjis 
mosavali 

t/ ha-ze 9.464 10.190 10.316 10.222 10.522 

 
baqteriuli sasuqebis moqmedebiT izrdeba azotmafiqsirebeli oligronitro-

filebis raodenoba axalgazrda da zrdasruli xorblis rizosferoSi. axalgazrda 
xorblis rizosferoSi “amofosi” 200 kg/ha-s variantze maTi raodenoba Seadgens 
1858,9*10⁶, xolo baqteriuli sasuqis “bonakraft P20 S10”-s variantebze misi raodenoba 
27,3*10⁸-dan 181,6*10⁸-mde gaizarda, “bonakraft P24”-s variantze 124,4*10⁸-dan 158,4*10⁸-mde 
dafiqsirda. zrdasruli xorblis rizosferoSi “amofosi” 200 kg/ha-s variantze 
1242*106-ia, xolo baqteriuli sasuqebis variantebze maTi raodenoba 76,5*108-dan 210,9*108-
mde  gaizarda. 

aseve, baqteriuli sasuqebis moqmedebiT gaizarda silikaturi baqteriebis rao-
denoba 127,6*10⁶ - 107,8*10⁸-mde, roca “amofosi” 200 kg/ha-s moqmedebis variantze misi 
raodenoba 64,1*10⁶-ia (cxr. 2). aseve, zrdasruli xorblis rizosferoSi am jgufis 
mikroorganizmebis raodenoba baqteriuli sasuqebis variantze aWarbebs (186,1*107 - 
228,8*107) mineraluri sasuqis variants (112,4*105). 

niadagSi fosfori organuli (fitini, nukleinis mJavebi, glicerofosfatebi da 
sxva) da araorganuli (apatiti, oqsiapatiti, fosforitebi) naerTebis saxiT gvxvdeba. 
araorganuli fosforis naerTebi tute niadagebSi warmodgenilia Са-is fosfatis 
saxiT, mJave niadagebSi Al-isa da Fe-is fosfatebis uxsnadi naerTebis saxiT. 

fosforis mineraluri naerTebis 95-99% mcenarisTvis miuwvdomelia. sagulisxmoa 
is faqtic, rom niadagSi sasuqis saxiT Setanili fosforis mxolod 10-20%-ia 
mcenarisTvis misawvdomi (К. Гинзбург 1981), danarCeni nawili ki niadagis koloidebis 
mier STainTqmeba da gadadis uxsnad formaSi. amitom, didia fosfatgamxsneli 
mikroorganizmebis roli fosforis mobilizaciaSi. mTavari faqtori Zneladxsnadi 
fosforis mobilizaciisa aris niadagis pH da niadagSi xelaturi naerTebis arseboba. 

dadgenilia, rom sxvadasxva tipis niadagebSi kalცiumis fosfatis gamxsneli 
mikroorganizmebis raodenoba 5-95%-ia mTliani mikrofloris raodenobidan 
agarizebul myar areze, xolo Al-isa da Fe-is 1-40%-mde (Г. Муромцев  В. Павлова 1980). 

baqteriuli sasuqebis gavleniT SesaZlebelia fosfatgamxsneli mikrofloris 
raodenobisGzrda (cxr. 2 da cxr. 3), mineralur sasuq “amofosi” 200 kg/ha-Tan 
SedarebiT. maTi raodenoba axalgazrda xorblis rizosferoSi baqteriuli sasuqebis 
variantebze 29.5*108-dan - 87.0*108-mdea, roca “amofosi” 200 kg/ha-s variantze 139.7*106-ia. 
zrdasruli xorblis pirobebSi “amofosi” 200 kg/ha-is variantze maTi raodenoba - 
185,9*106, xolo baqteriuli sasuqebis variantebze gaizarda 140,6*108-dan 186,0*108-mde. 

xorblis 1000 marcvlis masa baqteriuli sasuqebis moqmedebiT izrdeba “amofosi” 
200 kg/ha-is variantTan SedarebiT, rac misi maRali Semcvelobis mizezia. am 
variantebze  xorblis marcvalSi Cu,  Zn, N, K, P da cilis Semcveloba maRalia, xolo 
webogvaras raodenoba tolia an Semcirebuli. am sasuqebis moqmedebiT ar izrdeba 
tyviisa da kadmiumis raodenoba marcvalSi. 

baqteriuli sasuqebi efeqturad moqmedebs xorblis mosavalze, romlis raodenoba 
“amofosi” 200 kg/ha-is variantze 3,678 tonaa, xolo baqteriuli sasuqis “bonakraft P20 

S10”-is variantze 3,982-4,055 t. da “bonakraft P24”-is variantze - 4,181-4,312. Sesabamisad, 
izrdeba xorblis namjis raodenobac. “amofosi” 200 kg/ha-is variantze misma wonam 
9,464 t. Seadgina, xolo baqteriuli sasuqebis variantebze gaizarda 10,190 tonidan 
10,522 tonamde. 
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d  a  s  k  v  n  a 

 

1. mineraluri sasuqi (“amofosi” – 200 kg/ha-ze) efeqtur gavlenas axdens 
axalgazrda xorblis zrdaze. 

2. baqteriuli sasuqebi “bonakraft P24” – 150 kg/ha, “bonakraft P20 S10” – 150 kg/ha, 
“bonakraft P24” – 100 kg/ha, “bonakraft P20 S10” – 100 kg/ha efeqturia zrdasruli 
xorblis zrdaze. 

3. baqteriuli sasuqebis gamoyenebiT SesaZlebelia xorblis rizosferul niadagSi 
mikrobiologiuri procesebis gaaqtiureba. baqteriuli sasuqebis variantebze yvela 
Seswavlili fiziologiuri jgufis mikroorganizmebi metia “amofosi” 200 kg/ha-Tan 
SedarebiT. 

4. baqteriuli sasuqebis: “bonakraft P24” - 100 kg/ha, “bonakraft P20 S10” - 100-150 kg/ha  
moqmedebiT  saerTo azotis raodenoba 1,1-jer izrdeba, “bonakraft P24”  - 150 kg/ha  
moqmedebiT 1,8-jer  amofosTan SedarebiT. 

5. baqteriuli sasuqebis moqmedebiT SesaTvisebeli azotis raodenoba  1,2-1,5 jer 
metia “amofosi” 200 kg/ha-Tan SedarebiT.  

6. baqteriuli sasuqis “bonakraft P20 S10” – 150 kg/ha-ze gamoyenebiT saerToPP2O5 -is 
raodenoba 1,43-1.14-jer izrdeba “amofosi” 200 kg/ha-s variantTan SedarebiT. 

7. baqteriuli sasuqebis moqmedebiT 1,8-3,4-jer izrdeba SesaTvisebeli P2O5-is 
raodenoba “amofosi” 200 kg/ha-Tan SedarebiT. 

8. baqteriuli sasuqebis moqmedebiT K2O-s saerTo raodenoba ar izrdeba, magram 
aqtiurdeba Zneladxsnadi kaliumis naerTebis mineralizaciis procesi da 
SesaTvisebeli K2O -is raodenoba 1,2-1,8-jer izrdeba “amofosi” 200 kg/ha-Tan 
SedarebiT. 

9. baqteriuli sasuqebis moqmedebiT izrdeba xorblis namjis raodenoba 852 kg-dan 
1,058 tonamde “amofosi” 200 kg/ha-Tan SedarebiT. 

10. baqteriuli sasuqis “bonakraft P20 S10” - 100-150 kg/ha-ze gamoyenebiT xorblis 
mosavali izrdeba 304 kg-377 kg-iT, xolo sasuqis “bonakraft P24” - 100-150 kg/ha-ze 
gamoyenebiT - 503-694kg-iT “amofosi” 200 kg/ha-Tan SedarebiT. 
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Abstract 

 

It is presented the effect of mineral fertilizer “Ammophos” 200 kg/ha and bacterial, organic-mineral, 

microelements containing fertilizers – “Bonacraft P20 S10” and “Bonacraft P24” (100-150 kg/ha) on wheat culture. 

Under the influence of bacterial fertilizers, microbiological processes were significantly activated in the 

wheat rhizosphere, where the number of different physiological groups of microorganisms is 1000-2000 times 

higher than “Ammophos” 200 kg/ha. Mineralization and nutrient mobilization processes increased. The amount of 

assimilable nitrogen was increased due to the effect of bacterial fertilizers by 1.2-1.5, amount of P2O5 by 1.8-3.4, 

amount of K2O by1.2-1.7. Wheat yield increased 1.1-1.2 times compared to “Ammophos” 200 kg/ha. The action 

of bacterial fertilizers increased the amount of humus by 0.08-0.72% compared to “Ammophos”. 

Compared to “Ammophos”, the low prices and little doses of bacterial fertilizers give economical benefits. 

This new biotechnology, usage and implementation of bacterial fertilizers, supports the sustainable development 

of agriculture to increase crop productivity and soil fertility.  

 
 

 

 

 

 

 

 


