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H.O.KanMHKOB8, n.O.foI"Onb, 

BnJU1B 6AKTEPIAflbHl!1X A30T<PIKCYIO't.{1!1X nPEnAPATIB 
HA CTPOLl.YKTl!1BHICTb UYKPOBl!1X 6YPflKIB 

3acTocyaaHHH 6aKTeplanbHHX npenapaTIB a CY'IBCHOMY clnb
CbKOI"ocnoaapcbKOMY BHp06HHUTat YKpa'iHH aHplwye pHa nHTBHb 
3HH>t<0HHSI eHepI"OBHTpaT, eKOHOMl'i MBTeplBnbHHX pecypcts " l noKpa
W.0HHSI eKonorl'IHOI"O CTBHY cepeaoauma ( 1, 2, 3). 

B 6ypmclBHHUTBl, 30KpeMa, 38Bt1SIKH 'ix anpoBBo.>1<eHH10, CTBO
plOSTbCH MO>t<nHBlCTb 3H8'1HO 3M0HWHTH HOPMH BH0C0HHSI MlHepanb..;(._ ·•·. 
HOI"O 830TY f SIKHA, sue ataoMo, cepea OCKOBHHX eneMeHTlB >t<HBn0H-
HSI nnH U)'KpOBHX 6ypHKlB BHalnH0TbCSI H0I"8THBHHM BnnHBOM HB IX 
TexHonort11Hl HKOCTt. t.{acTKOaa 38MlHa Aoro 3B'H38KHM B30TOM 
38 paxyKOK BCHMlnHul'i 3 8TMocct>epH acoulaTHBHHMH MlKpoopraKl3-
M8MH nae M0>1<nHBICTb 380Ul81lHTH 30-50 Kr/ra M!RepanbHHX 830T'

HHX ao6pua ! oaep>1<aTH eKonorl'IHO 'IHCTY nponyKuho. 
MaTeplanH t MeTOllH: 06'eKTOM aocnfn>1<eHb 6ynR npenapaTH 

acouiBTHBHHX 830TCP!KcylO'IHX MlKpOopraHl3MlB, SIKl BHKOpHCTOByaanH 
ansi 6aKTepl38Ull HBClHHSI uyKpoBHX 6ypsiKtB. 06po6Ky HBCIHHSI npo
aoaKnH 6e3nocepenHbO nepea Aoro auciaoM (MeTOllKKB 3 aKnpo6y
aaHHR 61onpenapaTlaJ, 

MIKpo6ionorl11Hy aKTKaHfCTb rpyH-ry BHB'IBnH MeToaBMH rpyH
Toao'i MIKpo6!onort'i 3 BKKOpHCTBHHSIM ceneKTHBHHX TB0PllHX ~epe
llOBHlll. 3axnaaKy nocnio.la, aornsto. 38 pocnHHBMH, o6nlK ypo>1<a10 
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QpOBOQHnH arlaHO 3 MeTOllHKOIO aep>KSBHOro copTOBHnpo6yeaH~SI. 
PeaynbTSTH I o6roeopeHHSI! nposeaeHO snpo6sull0 HOBHX 

elT'IH3HSIHHX WTSMIB scoulsTHBHHX saoTClilKcylO'IHX MIKpooprsKla
MIB I npenspsTIB HS ix OCHOBl Ha KYnbT)'pl uyKpOBHX 6ypsiKIB. 
Ha npoTsial aocnlale HscaMnepell elaaKS'feHo cneuH¢>1'1KlcTb pesK
ul'i Hac!HHH aocnlA>KYBaHo'i KYnbTYPH Ha plaul wTaMH AIS.30Tpo¢>le, 
npH'IOMY UH ocot5nHBICTb elaMl'IMSCb HaBITb B M9)1(8X OQHOrO BH
P.Y 6aKTeplA. 

TaK, HanpHKnan, cepell 'IOTHpbOX eHnpo6yesHHx WTSMle 
Agrobacterium m{we oaHH - Agrobacterium -204 

npH 6aKTepl3aulY HaCIHHH aat5eane'fYB8B npH6as KY epo>KalO a THM
'18COBOMY aocnlal Ha clpHX rpyHTSX HS 10 %, 361p uyKpy - Ha 
8,3 u/ra. 

~anoect>eKTHBRHMH 

pSIKH BHHBHIUICH WTaMH 

A.rthrobacter. 

I HecTs6lnbHHMH aa alelO Ha uyKpoel 6y
Azo spiril 1UJ!1, Enterobacter , 

neeuy nepcneJCTHBY an11 aocnla>1<eHb Ha ulA KynbT)'pl npo
aeMOHCTpyearu1 oKpeMl wTaMH KynbTYP Pseudomonas, Azo
tobacter, Klebsiella, Serasia. 

npH BHKOpHCTaHRl ans 6SKTeplaaul'f HaCfHHH UyKpOBHX 6ypsiKlB 
npenspaTHBHHX ¢>opM aaoTClilKcaTople e aocnlaax Ha 'IOpKoaeMl HaA-
6lnbw ect>eKTHBRHMH BHJIBHnHCSl aaopl3lH, arpo¢>1n Ta .. cl>naso6aJCTeplH 
( PHC, 1). 

Bpo>1<aAHiCTb, % 
1 - KOHTponb (BlllHOCHO KOHTponlO) 
( 6ea 6aKTepl-

aaul'i HSC lHHSl) 
2 - pHaoarplK 

5 7 3 - pH309HTe-
pht 

4 
8 

4 - aaoplalH 

6 6 - cl>nseo6sK-
TepfH 

6 - Ml30plH 
7 - srpo¢>!n 

2 8 - arpot5aK-
TeplH 

PHc, 1. BnnHa 6sKTep!SnbHHX npenspaTIB Ka epo>1<sRHlcTb 
uyKpOBHX 6ypsKla. 
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------
lll npenapaTK nl1:tBH1I1YBanB spo>t<aAHlcTb uyKpOBHx 6ypS1¥.IB 

B qepe1:tHbOM)' Ha 20-25 % I n03HTHBHO BnnHBMH 11a npouecH ua
KOnH'l0HHSI uyKpy B 1topeRenno1:tax. HaA611tbW &KTHBRHM y UbOM}' 
nnaHI 8HSl8H8CSI ct>naao6axTeplH, KOTpHA 36lnbwyBa8 UYKPKCTICTb 8 
cepe1:tHbOMY Ha IO% noptBHSIHO 3 KOHTponeM (puc.2). 

120 
UyKpHCTlCTb, % 
( Bli:btocuo KOllTpon!Qf 

5 

no 

100 8 

. 2 

1 2 

1 - KOHTpOnb 
( 603 6aKTepl3a
ul'i HaClllHSI) 
2 pu30arplH 
3 - pH300HT0phl 
4 - a30pl3HK 
5 - 4'naso6aKTe-

plH 
6 - Ml30plll 
7 - arpocpln 
8 - arpo6aKTeplu 

npenap8TH 

• Puc. 2. BnnHB 6axTeplanbllHX npenapaTle Ra uyKpHcTICTb 
uyxpoBHx 6ypS1KlB. 

Anpo6oaaRI I BH1:tlneRt RaMH, SIK 11al6lnbw ecpeKTHBlll 1:tnS1 
tHOJCYnSlulY H8CIHHSI uyKpoBHx 6ypS1KlB, 6aKTepl8JlbHI npenapaTH, 3a 
ll8HHMH MlKpo6lonorl'IHHX aHanl3lB, cnpHMH 3H8'1HOM)' nlllBHW9HHIO 
KIJlbKOCTl arpo1t0Ml'IHO KOpHCHHX rpyn MIKpoopraHlaMle, wo a ul
noM}' cal1:t'IHTb npo BHCOJCY Yx eyMlcHICTb I, oco6nuao, ct>naoo6aK-. 
TeplHy. 3 Ml1tpocpnopo10 ueH03lB, WO ctiopMylOTbCSI nl1:t Jt}'nbTYpolO 
uy1tpoeux 6ypHKIB. B Ta6n. 1 npHee1:teHI 1:ta11l npo annHB 6aKTeplanb
HRx npenapaTIB ua Ml1tpocpnopy uyKpoBHX 6ypsucle npH BRpowysaHHI 
ix Ila '10pH030MHHX rpyHTax. 

3a ll81lBMH nonepe1:tHIX poKIB Ha ct>oHI 3pocTaHHSI MIKpo6lono
rl'IHOY 8XTHBROCTI rpyHTlB, B YMOB8X npOB01l0HHSI BHpOOHH'IOi nepe
BlpKH ecpeKTBBHOCTI lllY ct>naB06a1tTepl11y. cnocTeplranOCb TaKO)I( 
3HH)KeHHSI pleRSI TOKCH'IKOCTI rpyHTIB. Ha clpHX onl1:tooneuex rpyR
Tax (<i>acTIBCbKHA paloH Kui'BCbKOi o6n.) eoua aMeHwBm!Cb 3 23,8 
llO 13,6, Ha '10pH03eM8X (>KawK)BCbKHA p-H l{epK8CbKOi o6n.) 3 
17 ,8 llO l 0,5 YMOBHHX K}'MapHHOBKX OllHllHUb, npu6aBKH BpO)l(alO CTa
HOBHnH Bl1:tnOBl1lHO 38 Ta 16 u/ra. 

3a ll8HHMH .HnT}'WKIBCbKO'i 1lOCnl1:tHOY CTaHulY B 1997 p. 6aK-
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teplaauhr H8CIHHst U)'KpoBHX 6ypstKIB arpocplnOM T8 q,naB068KT9pl
HOM aa6eane'IKna Ka clpHx rpyHTax nlABKllleKKst epo>1<aio e c epen
HbOMy Ha 20 %, npH UbOMy noplBHstHO 3 eaplaHT8MH 3 noaHHMH 
Q038MH MlHepanbHHX A06pHB (N9170p }"ZOK 110> HaR6htbW aaroMl 
npH6aaKH 0TpHM8HO Ha q,oHl N9 l l 5p l 70K 170' 

Ta6nHUst 1 
t.fHCenbHICTb MlKpocpnopH 'IOPH030My nlA UyKpOSHMH 
6ypstK8MH npH BHKOpHCTaHHl pl3HHX 6aKTeplanbHHX 
npenapaTla 

M lxpoopraHl3MiL 
MnH. B l r rpyK'ry THC, -B 1 r rpyHTy 

-· 
n~el'!apaTH 

aMMO- q,.ocq,op- onlro- 6aKT9- aKTH- rpH6R 
HlcPIK8• HO-p03- HfTpO- plY, 11.lO HOMI-
rropR I KnaAeHI cplnH po:3Kna U0TH 

6axTe- AalOTb 
plY Ml Ke-

pallbHHl 
a30T 

KoKTponb 4,8 1,1 7,3 3,9 40,2 88,5 
PH3oarplH 8,6 0,4 7,6 2,8 44,0 121,0 
PH300HT0plH 6,7 4,0 9,0 7,4 29,7 99,0 
A3opi31.H 6,3 1,0 9,1 1,0 '57 ,7 126,5 
<i>naeo6axTeplH 12,5 1,9 9,6 6,4 22,0 120,5 
Ml3oplH 9,9 0,5 8,0 6,4 115,5 140,4 
Arpocptn 10,6 1,0 7,8 10,5 21,5 129,2 
Arpo6aKTepfH 6,6 0,8 6,2 5,4 35,7 154,0 

I • .. 
.. 3a paxyHOK BHCOKOI ypo>1<aAHOCTl l CTa6lnbHOY u;yKpHCTOCTl. 

·5a~Tepla11bHI npenapaTH noplBHSIHO 3 KOHTpOnbHHM aaplaHTOM 3Ha'l
HO -nlABHUlyBanH l 36lp uyxpy. HanpHKJiaA, arpocpln AO 16,6 u/ra. 

CyTTeal nepeaarH 6axT10planhHHX a30~lKcyio'IHX npenapaTla, 
a CaMe: yHlaepcanbHICTb l ecpexTHBHICTb All H03ane>KHO BIA THny 

rpyHTla, no3HTHBHHA annHa Ha Yx 61oreHHICTb. I cPITocaHITapHHA cTaH, 
nlaBHW0HHst plBHSI 386e3ne'leHOCTl 830TOM, CTa6lnbH0 36lnbW0HHSI 
nponyKTHBHOCTl u;yKpOBHX 6ypstKIB - AalOTb nlACT8BY peKOMeHnyaa
TH 'ix Anst anpoa&A>t<0HHSI y BHpo6HHUTBO. CborOAHl, HacaMnepeA, ue 
MO>KYTb 6yTH Mani npHB8THl Ta cpepMepCbKl rocnOAapCTB8, A0 He-
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nepen6a'leHa 8 6lnblllOCTf BHn&nKfB nepellnOCIBH8 or>oo6Ka H&CIH
HSI XIMl'IHKMH npoTpaamoa&'l&MH, srKt aa6e3ne'I)' to.Tb. ·38XHCT Biil 
xaopo6 T8 WKlllHHKIB. 

B OCHOBHHx perloHax 6ypsrKlaHHUTB8, Ile ll!KpoKo 38CToco
ayeTbCR fHTeHCHBH8 TexHonorlsr BHPOl.!l.YB8HHSI uleY KynbTypH, BH
pOtUYB8KH2. ule'I KynbTypH, BHKOpHCT8HHSI 6aKTeplanbHHX npenapaTfB 
nos' Sl38H8 3 neaHHMH TPYllHOlU&MH. no-nepwe, ycKn81lHI00TbCSI C8M 
npouec IHOKynsrulY H8CIHHSI, SIK0 38 )'MOB TexHonorlY nOTpe6ye o6-
po6KH 38XHCHHMH CKnbHOllllO'IHMH xlMf'IHHMH npenapaT&MH THny 
cl>ypB/lBH}'. no-/lpyre, 6araTopa30ae BHeCeHHR rep6fUH/llB 38 neplO/l 
aereTaulY uyKpOBHX 6ypsrKIB HeraTHBHO annHaae H8 )l(HTTelllSlnb
HICTb rpyHTOBHX MIKpoopraHl3Mfa, a TOMY 'f,Hcnf t nta30Tp~la, ·,· 
nocna6n1010'IH npouec aao~IKcaut'i. 

nnSI BKptweHHSI UHX npo6neM 8 1994-1997 pp, 6yno npoaeneHO 
cepllO 11ocnl1llB, cnpSIM088HHX Ha BllOCKOH8neHHSI 38Co61a 6aKTepl-
38UlY H8CIHHSl uyKpOBHX 6ypS1Kla, 3 ypaxya&HHSIM BHMOr lHTeHCHBHO'i 
TexHonorlY. 

TaK, 6yno BHB'leHO MO>KnHalCTb BHKOpHCT8HHSI 6aKTeplanbHHX 
npenapaTIB cnlnbHO 3 xlMl'IHHMH npoTpaanl088'18MH - TeTp8MeTKn
YP8M/lKCynt4>lllOM ( T MT n) T8 4>YP8/l8HOM ( ray110). B YM088X THM
'{8COBOro nocnlny, npoaeneHoro pa30M 3 na6opaTopte10 cl>tTonaTono
rlY, BCT8HOMeHO, lUO 3MOll0nb088H8 KOMn03HUISl (TMTn + ¢naao6aK
TeplH) npH H8H0CeHHI H8 H8CIHHSl cnpHsrna 3HH>K0HHIO npoueHTY t CTy.
neHIO ypa)l(eHHSl pOCllHH WKlllHHK8MH, nlllBHlDY88n8 CXO)l(fCTb H8CIHHSI 
6lnbW SIK H8 50 %, 'f8CTKOBO I Macy npopOCTKIB. 

npyra cxeM8 nepen68'f8n8 fHOKynsruho cl>naa068KTeplHOM H8-
CfHHSI uyKpoaKx 6yps1Kta, llP&>KyaaHHSI Aoro 3 MeTOIO yTaopeHHSI noK
pKaH0-3axKCHOY 060110HKH I H8H0C0HHSI H8 HeY CHnbHOllflO'fHX xtMl'IHHX 
npenapaTIB, SIKI CbOronHI BHKOpKCTOBYIOTbCSI . y 8Hpo6HHUTBI ( 8 noc
nlnl 6yno 83SITO ray'IO). 3act6, SIKKA nepell68'f80 38XHCT 830~IK
CYIO'IHX 6aKTeplA H8 H8CIHHI, anpo6088HO anepwe, I, SIK nOK8388 na
TeHTHHA nowyK, BIH e KOHKypeHTH03h8THHM. 

3a nonepellHIMH ll8HHMH, BlllCYTHICTb npSIMOro KOHT8KTy 830T
cl>!KCYIO'fHX MIKpoopraHl3MIB 3 npoTpaan10aaqeM 386e3ne'l)'e Yx 36e
pe>KeHHSI H8 nO'f8TKY aereTaulY uyKpOBHX 6ypSIKIB, npo mo CBlll'l8Tb 
nl/lBHWeHHSl CXO>KOCTf T8 ryCTOTH CTOSIHHSI pocnHH ( 38 ll8HHMH y 11a-
1lOBO-fl10ntHeUbKOY nocnlnHo .:.:CeneKulAHoY CT&HU!Y no 71, 1 I 80, 0 TKc / r 
- alnnoalnHo Ha KOHTponl I a nocnllll), ane a HaA6tnbw ril3til c1'poJd!I 
p038HT~Y poCJtHH 8KTHBHICTb 83~IKC8TOpla 3MeHwKn8Cb, He BHK
mO'feHO, IUO 38 YMOB XIMl'fHOro npeCHHry rpyHTy, I BOHH He 386e3-
ne'fHnH nloaKweHHSI npooyKTHaHocTI uyKpOBHX 6ypS1Kla. TeH/l0HUIS1 



ti nlllBHW0HHSI KOHCTaTOB8Ha y aaplaHTI 11ocnl11y. ae 6yno naJla
nellbHe BHKOpHCTaHHSI 610CTHMynsiTopa (6loMocy} SIKHR ~e 610-
n poTeKTOpHI anacTHBOCTI. CaM cl>aKT BHKOpHCTaHHSI noKpHeKoY 
o6onOHKH npH 6aKT0pH3aulY HaCIHHSI aae MO>KnRBICTb 11nS1 npRH
UHnoeo uoeoro BHplweHHSI npo6neMR •cyMICHOro BHKOpHCTaHHR 
XIMl'IHHX npoTpaamoaa•lla I 6aKT0planbHHX npenapaTIB. npH 
UbOMY BHB'leHHSI noTpe6y10Tb KOBI nHTaHHH, TaKI SIK KOpeKulsi 
1103 npenapaTIB, mo HaHOCSITbCSI nln 3aXHCHY o6ononKy, CTpOKH 
36eplraHHSI a30T4>IKCYIO'IKX WTaMIB npH TaKOMY 38C061 IHOKynSl
ul"i I CTBOpeHKSI YMOB nnsi ix nponouroeaHoY nl'i 3a paxyHOK BH-: 
KopHCTaHHSI 6lOCTHMynsiTopla, 31laTHHX 3HK>KYB8TH xlMl'IHHR npe
CHHr. 

Ha Haw nornsi11, 3acnyroeyioTb Ha yaary OTPHM aHI pe-
3ynbTaTH 3 BHB'l0HHSI ecl>eKTHBHOCTI 11IY 6aKT0planbHHX npenapa
Tl~ Ha 11pa>KoaanoMY naclHHf, Ul 11ocnl11H 6yno npoaeneHo pa30M 
13 cnlepo61THHKaMH na6opaToplY KaclKHe3KaacTaa B.A.,UopoHIHKM 
Ta r.B • .QpoHOBOIO, 5JK OCHOBHI KOMOOH0KTH cyMIWI 11nsi llpB>KyeaHHSI 
6y11H BHXOpHCTaHI roPcl>, sepMIKynlT, nepeaHe 6opowuo, KpOXMallb • 
.Unsi 6aKTepl3aulY 6panH plnlC)' Ta TOPcl>siuy npenapaTHeKI cl>opMH 
cl>naao6aKTepHuy, sixl uauocHnH 6e3nocepe11HbO Ha uaclKKH, nla
cywyeanH Aoro I npoeo11KnH llP8>KYBaHKH. 

BHcla 11pS>KoaaKoro Kacluusi e eereTaulRHHX nocynHuax 
noKa38e, wo 38 paxyKox IHoKynsiulY cxo>1<lCTb Roro nlaaHwKnaCb 
npH BHKOpHCT8HHI TOPcl>SIKoY cl>opMH cl>naao6axTepHuy Ra l 0 %, 
plaxoY - Ha 6,6 % Maca xope11enno11la al11noal11Ho Ha 14 Ta 20 % 
noplBKSIHO 3 KOHTponeM. 

B yMoeax nonboaoro THM'lacoaoro 11ocnl11y cl>naao6aKTeplu 
( TOPcl>siua cl>opMa} npH HaHeCeKHf Ha HaCfHHSI 3 HaCTYOKHM Aor o 
apa>KYBaHHSIM o6yMOBHB nlllBHtUeHHSI nponyKTHBHOCTf uyKpoBHX 
6ypsiKle I 36lp ll)'KPY Ha 0,5 Tira. 

BapTo al11MITHTH, mo e UHX 11ocnl11ax nps alacyTHOCTf xl
Ml'IHHX npoTpaBnlOB8'1lB BHKOpHCTaHHSI 6aKTeplanbHHX npenapaTIB 
3ano6lrno cyTTeBOMY ypa.>KeHHIO npopocTKIB 6ypsiKIB KOpeHeYnoM 
- 23 % npoTH 36 % ua KOHTponl. Ue 3aAaHR pa3 nl11Taepn>KYe 110-
ulnbHICTb Yx 3aCTOCyaaHHSI a yMoaax -rexuonorfi, mo nepe116aqae 
BHCIB 11pa>1<0B8HOro HaCIHHSI npR BHpowyaaHHI uyKpoBHX 6ypsiKle. 

3 M0TOIO nocna6neHHSI nlY neCTHUHnHoro KaB8HT8>K0HHSI 
ua 6aKTeplanbHI npenapSTH npH 3aCTOCYB8KHI HS ll)'KPOBHX. 6y
pSIKSX, 6yna anpo6oeaKS MO>KnHBICTb Yx BHKOpHCTSHHSI HS eere~ ...... - I . 
TYIO'llR KynbTYPI npH nponouroaaHIR y qscl 11eTOKCHJtauli rpyuTla. 
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Pl11KY npenapaTHBHY cl>OPMY ct>naao6aKTep!Ky BHOCHnH a pHaKH ~ 
BHl"'nSllll nla>KH8110H}UI 3 po3paXyHKY 1 n I 3 n npenapaTY Ha l l"'a 
noclala. 3a 011ep>1<aHHMH 11aHHMH, ue cnpHMO 3Ha'lHOM)' nl11BH -
uteHHIO MIKpo61onol"'f'lHOi aKTHBHOCTI l"'p)'HTIB, B TOM)' 'lHCnl I 

· · 6aKTepUt, wo npHAMaIOTb yqacTb s npouecax Mot51nlaauli Ta TpaKe
cl>opMaull a30TY. .naHI 3 npo11yKTHBHOCTI U)'KpoBHX t5ypHKIB 8 UHX 
11ocnl11ax ( t.IepKll"'lBCbKa o6nacKa clnbCbKOl"'OCnonapcbKa CTaHUIH) 
HaaeneRt s Ta6nHul 2. 

Ta6nHUH 2 
BnnHB ct>naso6axTephcy Ha nponyKTHBHlCTb uyxpOBHX 
6ypHKiB " PH BHeCeHHI AOl"'O B l"'pyHT 

--.no3H ---·--1 ;~O>Ka
0

AHICTb, ··r ·llyKpHCTfCTb, 

1106pHB T/!"'a % 
361p uyxpy, 

T/l"'a 
... _ --·-------------------~ 

KoHTponb 
(t5e3 1106pHB) 

l nll"'a 
3 nll"'a 

30,2 

31,3 
32,7 

17,0 

17 .1 
17 ,2 

5,13 

5,35 
5,62 

TaxHM 'IHHOM, npoaeae11eKI 11ocnl11H catn'laTb npo ect>eKTHB
HICTb 6aKTeplanbHHX npenapaTIB I noulnbKlcTb 'ix BHKOpHCTaHHSI 
npH BHpOUl)'BaHHI uyxpoaHX 6ypHKta1 aa10qH nl11cTaay 11nS1 sHplweH-
HSI nHTaHb Yi:lOCKOHaneHHH aaco6ts ix 38CTOC)'B8HHH, HK! 6 Bl11noalaa
nH BHM01"'8M lHTeHCHBHOi TexHonol"'li BHpolllyBSHHH U)'KpOBHX 6ypHKIB. 
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