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BILIUB PI3HUX HOPM I'EPBIIIUY MAVICTEP HA
3AT'AJIBHY UUCEJIBHICTDHb MIKPOBIOTH Y PU3OCDEPI
POCJ/IMH KYKYPY /31

3.M. FPHHAGHKP, JOKTOP CiJIbCHKOIOCMOAPCHKUX HAYK
0.1. 3ABOJIOTHHMU, kanauaar cijibCbKOroCnoAapcbLKUX HAYK

Y cmammi HasedeHO pe3ynbmamu OO0CAiOHEHb 3 BUBYEHHA 8raAuU8y Pi3HUX HOPM
2epbiyudy MalicTep, 8HeceHO20 K OKPemo, MakK i CyMiCHO 3 pe2ysiAmopom pocmy POCAUH
3eacmumysniH, Ha 3020bHY YUCEbHICMb PU30CEHepPHOT MiKpobBiomu Poc/uH KyKypyo3u.

Mikpooprani3aMu € BaXXIHBOK CKIAIOBOI NPOLECY IPYHTOYTBOPSHHS 1 JIAHKOIO, IO
3abe3nedye eKOoNOTiyHy piBHOBAary Oymb-sKoi IpyHTOBOi exocuctemu [1]. Im mHamexutsh
TOJIOBHA POJIb B TpaHc(hopMallii a30Ty B IpyHTI, 30KpeMa B TaKUX Mpolecax, K aMoHi(ikallis,
HiTpudikamis, asordikcamis Ta geHitpudikamis [2]. 3aBasSKH IiSUTBHOCTI TIPYHTOBHX
MIKpPOOpPraHi3MiB y IPYHTI HArpOMajpKy€eThCS HE JIUIIE a30T, a i pyxoMi ¢opmu docdopy Ta
kamito [3]. BaxiuBy posib B IPYHTI BiJirpar0Th MIKpOOPTraHi3MH-aHTaroOHICTH, SIKi MpO-
IYKYIOTb aHTHOIOTHYHI PEYOBHHM Ta MIKPOOPraHi3MHU-TIPOAYLEHTH GiToropmoHis [4, 5].

JlocnipKkeHHSIMA BITYM3HSHHUX 1 3apyODKHUX BUEHHX BCTaHOBJICHO, IO TepOIIUIN 5K
BHUCOKOAKTUBHI XIMiYHi CIIOJYKHM HaBiTh B PEKOMCHJOBAHHWX i1 BHUPOOHHIITBA HOPMAX,
MalOTh CYTTEBHH BIUIMB HAa PICT 1 PO3BUTOK IpyHTOBOI Mikpodmopu. OmHak cepen
MIKpOOPTaHi3MiB CIIOCTEPIraeThCs pi3HA YYTIUBICTH JO MPEMapaTiB, 10 BiNOBITHUM YHHOM
BiZOOpaKAETHCS y 3MiHAX CTPYKTypH MikpooOiomeno3y [6]. 3a manumu 3. M. I'punaesko 3
cmiBaBTopamu [7] Ta E. 1. Ynacesuua 3 cniBaBTopamu [8], repOitman HeoOXiHO BHOCUTH B
IPYHT Y HE3HAYHUX KUTBKOCTSX, 100 HE CTBOPIOBATH B MICIAX iX BHECEHHS TOKCUYHUX JIJISI
OLTBIIOCTI MIKPOOPTaHi3MiB KOHIICHTPAIIIH.

Honotie B.I. ta in. [9] mOBimOMIISIOTH, IO BHKOPHUCTAHHS TepOinMaiB 3abesmneuye
MOKpAIIEHHS] BOJHOTO PEKUMY IPYHTY 1 CHpHsI€ CTBOPEHHIO KpallMX YMOB JUISl YKHMBJICHHS
KyJIbTYPHUX pOCIUH. IIpu 1bOMY CKOPOYYEThCS YHCIO CHOXUBayiB a3oty (Oyp’sHiB) Ta
MOCWIIIOIOTBCSL  MIKpOOIOJNIOTiuHI  mporieck B IpyHTL. Bimomi  ¢aktopu  gempecii
MIKpOOpraHi3MmiB i iX mepepo3noainy B 0ik 30inbeHHs rpudiB Ta aktuHoMineTi [10]. 3rigHo
IHIIMX JTOCIIJPKEHb TepOillAr HaBiTh B HOpMaX, IO TEPEBUIYIOTH Ti, SKi 3aCTOCOBYIOTHCS
HA MPAaKTHIIi, He 3MEHIIYIOTh KUTBKOCTI IPYHTOBUX MIKPOOPTaHi3MiB, a00 K MPUTHIYYIOTH 1X
npoTsirom ayxke koportkoro yacy [11]. 3a ganumu C. B. Jlucenka 3 cmiBaBropamu [12]
rep6inuan Hikomyp-® (1,0 n/ra), Jlentumyp (1,5-2,0 n/ra), Tpemop (1,2 n/ra) Ha 51 neus
MICJIS 3aCTOCYBAaHHS 3MEHIINYBAM 3arajibHy KijbKicTh Ipu0iB, a Ha 30-i1 JeHb iX KiIBbKICTh
HaOnmwkanach J0 KOHTponr. Haibinbimm criikumMu g0 nii  TepOilMIiB  BUSBHINCS
CIIOPOYTBOPIOKOYI  OakTepii, akTWHOMimETH 1 Mikpominetu poxis Penicillium, Fusarium,
Aspergillus.

VYV Hammx Jociinax MU BUBYAIM, SK BIUTMBAE 3aCTOCYBAaHHS PI3HUX HOPM TepOinumy
MaiicTep Ha 3arajpHy YHCENBHICTh pH30C(HEPHOT MIKpOOIOTH Ta YHCEIBHICTh OKPEMHX
(i310JIOTIYHUX TPYIT MIKPOOPTaHi3MiB.
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Mertoauka aociaigzkeHb. Jlochmiau TNpOBOIWINM B TMOJBLOBUX 1 JTaOOPaTOPHUX YMOBax
kadenpu Oiosorii YMaHCHKOTO HAI[IOHAIBHOTO YHIBEPCHUTETY CaJliBHHIITBA Y TIOCIBax
KyKypym3u TiOpuay XapkiBcekuit 295 MB. TIepbimun MaiicTep BHocmim 1o cxojmax
KyKypymsu y ¢asy 5-7 nmctkiB y nopmax 130, 150 i 170 r/ra okpemo i cymicHO 3
3eactumyninom y Hopmi 10 mu/ra obmpuckyBadem OI'H—600 3 BuTpaTor po604oro po3duny
300 n/ra. IloBTOpHIiCTE mOCHiLy — TpHpa3oBa. IPyHT — YOPHO3EM OIJ30IEHHMI BaXKKO-
cyrnmuHKOBHit (BMicT rymycy — 3,3%).

OOdik pi3HHX BHUIIB MIKPOOPTaHi3MiB y pu3ocdepi KyKypyA3H BHKOHYBAIH 3 BHKO-
PHUCTaHHSM 3aralbHOPUAHATHX MeToauK [13].

Pe3yabraTu gociigkenb. Y pe3ylbTaTi IPOBEICHUX JOCTIKEHh HAMU BCTAHOBJICHO, 110
3arajJibHa YHUCENBHICTh pU30ChepHOT MiKpodiopu — K OakTepii, Tak 1 MikcomimeTiB — Oyina
PI3HOI0 Yy POKH JOCTIDKEHb Ta Yy PI3HUX BapiaHTaxX AOCIIAY, IO 3aJeKAIO Bifl MOTOIHUX
YMOB Y POKH JOCITI/PKEHb Ta BiJl HOPM BHECEHHS repOilumy.

3a pOKH NOCIIPKEHb YHCENbHICTh OaKTepii Ta MIKpoMileTiB y puzochepi KyKypyIa3u
Oyna Oinprroro y 2011 porri, konu 3a mepiof] 3 TpaBHS MO CEpIiCHb BUITANA OUTbINA KUIBKICT
OIaiB, CTBOPHUBIIH OLTBIN CIIPUATINBI YMOBH BOJIOT03a0€3MEUESHHS ISl POCTY 1 PO3BUTKY SIK
KyJIbTYpHY, TaK 1 IPYHTOBHX MiKpoopraHi3MmiB. Tak, sIKIIO KUIBKICTh OakTepiil y pusocdepi
kykypymsu depe3 10 mi6 micns BHeceHHs repOimmay y 2010 porui y konTpoui I craHoBuia
2080 tuc. KYO B 1 r rpynty, To B 2011 pomi — 2087, a 4mcenbHICTh MIKPOMIIIETIB 3a
npoBeieHHs 00Ky yepe3 10 mib micns 3acTocyBaHHS Ipenapary ckiagana BiamnoBigHo 195
tic. KYO B 1 1 rpynty y 2010 poui i 206 tuc. KYO B 1 r rpynty —y 2011 poui (Taba. 1).
Yepes 30 ni6 micns BHECEHHs IMpenapaTy KUIbKICTh Oakrepidt i mikpomineTiBe y 2010 porri
cra”oBmia BiamoBiaHo 2287 i 261 tuc. KYO B 11 rpyHty mpotu 23611 272 Tuc. KYO B 11
rpyuty B 2011 poui (tabu. 2).

VY cepenHBOMY 3a POKH JTOCHIPKEHB 3arajibHa YHCENBHICTh OaKTepill y pusocdepi pociuH
KyKypya3u 4depe3 10 ni6 micis BHECEHHS Iperapary IpH 3acTOCYBaHHI TepOiluIy y HOpMI
130 r/ra nepesuiyBaiza koatpons | Ha 12%, Toxi sik mpu ail 150 r/ra 6yia HaWBHIOO cepen
BapiaHTIB JMOCIiAY i3 BHECEHHSIM Pi3HHX HOpM repOinumy — Ha 18% Oinbiie 3a KOHTPOIb I,
OJHaK Ha 7% MEHIlle TPOTH BapiaHTy 3 PyYHUMH HporomtoBaHHsamu (tabm. 1). 30iiblieHHs
HOopMHu repbinuay mo 170 r/ra, OYEBUIHO, MEBHOK MIpOK MPHTHIYYBAJIO SK DPOCIUHH
KyKYpyZI3H, Tak 1 puzocepHy Mikpodopy i y IbOMY BapiaHTi JOCHiTy 3arajbHa YHCEIbHICTD
OakTepiil 3MEHIyBajIacs y MOPiBHAHHI 3 HOpMOrO repbinuay 150 r/ra, xoua i mepeBuiyBana
koHTpoutb I Ha 13%.

3arampHa YMCENBHICTH MiKpoMineTiB y pusocdepi kykypymsu deped 10 nmi6 micms
BHECCHHSI MPEeTapaTy TaK0K 3MIHIOBaIacs 3aJIC)KHO BiJl HOpMH BHeceHHs repOinuny. Tak, npu
nii 130 r/ra mpemapary KijgbKiCTh MIiKpOMIlETiB 3pocia mpotu Koutpoaro I Ha 10%, a 3a
BrHecenHs 150 r/ra MaiicTpy Oysia HalBHIIOO Cepel BapiaHTiB TOCTiMy i3 BHECCHHSM PI3HUX
HOpM repOinuay i nepepunlyBana KoHTpoab | Ha 30%, npore Oyna HUKYOIO 3a KOHTPOJIb
IT wa 5%. 3a il HaiiBumoi Hopmu repbitmay y 170 r/ra 4mcenbHICTH MIiKpOMILIETiB
3HI)KyBaJlacs y TOPIBHSHHI 3 IONMEPEIHHOI0 HOPMOIO MperapaTy, OJHAK IEPEeBHUINyBaia
koHTpoutb | Ha 17%. Cepen ycix BapiaHTIB JOCTITy HAWOUIbIIA YACEIBHICTD K OaKTepi, Tak
1 MikpoMilieTiB OyJia y BapiaHTi i3 MOCTIHHUMH PYYHUMH TPOTIOIIOBAaHHSIMU. TyT YUCENbHICTD
GakTepiii nepeBuiiyBaia KOHTpoJb | Ha 25%, a mikpowmineris — Ha 35% (HIP05 155-170 tuc.
KYO B 1r rpynty mis 6akrepiit, 25-33 Tuc. KYO B 11 rpyHTY — It MiKpOMIIIETIB).
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[Ipun cyMmicHOMY 3acTOCYBaHHI TepOIMAY 1 PErylsiTopa pPOCTY CIOCTEpIiraBcs OiIbII
AaKTUBHUI PO3BUTOK pu3ochepHOi MIKpOOIOTH, MPO IO CBIMYUTH 30UMbLIEHHS ii 3aralbHOL
yrcenbHOCTI. Tak, 3aranbHa YHCENBHICTh OakTepid y pu3ochepi POCIHH KyKYpYyI3d IpU
BrecenHi 130 r/ra MaiicTpy y cymimii 3 3eacTUMyITiHOM TepeBHIyBana KOHTPob | Ha 14%.
Haiibinpiia uncenbHicTh OakTepiit y pusocdepi pociuH KyKypyH3H croctepiranacs y pasi
BrHecenus 150 r/ra repOinumy 3 perysasitopoM pocty — Ha 26% Oinblie 3a KOHTpous I, 1o
Oymo maiike Ha piBHi kouTposro II (HIPO5 155170 tuc. KYO B 1 r rpynty). I[lomanbiie
3poctanHss HopMu MaiicTpy y cymimmi 3 3eacTUMyNiHOM TaKOXX BIUIMBAIO Ha 3POCTaHHS
YHCENBbHOCTI OakTepiil, Xoya 1 MEHIIOI Miporo, HiDK mpu Hopmi 150 r/ra. 3arambHa
YHCENBHICTh MIKPOMIIIETIB y pu3ochepi pOCIUH KyKypya3n Oyia TakoXX Oinblia mpu
cymicHOoMy BHeceHHi repOirmay y Hopmi 150 ra/ra cymicuo 3 3eactumyninom — Ha 39%
Oinbie 3a KoHTpOITb | 1 Ha 4% — 3a kouTposs I (HIPOS 25-33 tnc. KVO B 11 rpyHTy).

30ibIIEHHST 3araibHOI YHCENBLHOCTI pusochepHoi MIKpodJIopyu y BapiaHTax IOCIITY
MOXKHA MOSICHUTH THUM, IO NPU 3HUIIEHHI Oyp'sHiB 3a Aii repOiluay Ta MPOMOJIOBaHb SIK
POCTIMHM KYKYPYJ3H, TaK 1 pu30CcepHi MiKpOOPraHi3MH JICTalId 3MOTY OiIbII TPOITYKTHBHO
BHUKOPHUCTOBYBATU BOJIOTY Ta €JIEMECHTH KHBJICHHS, [0 aKTHBi3yBallO iX picT i po3BHUTOK. 3a
Iii €K30T€HHOTO PEryisiTopa pocTy 3eacTHMYJIH IMOCHIIIOBABCSA PICT 1 PO3BUTOK POCIUH
KyKypyI3u. BilbIl po3BHHEHI POCIMHH Y IIMX BapiaHTaX JOCHTILY BUIUISIIN Y TPYHT OUTBITY
KITBKICTh KOPEHEBHX BHILICHb, SKI MICTATh CTUMYJIOIOYl PEUYOBMHH Ta CIYTYIOTh
XKUBWIBHUMH CcyOcTpaTaMu JUIsi TPYHTOBHUX MiKpoopraHi3miB. Takoxk y OUTBII pO3BUHEHHX
pocnuH (QOpMYy€EThbCs OibIlla TTOBEPXHS KOPEHEBOI CHCTEMH, YUM CTBOPIOETHCS JOJATKOBA
Wioma Ui SKUTTENISIIBHOCTI pu3ocepHUX MikpoopraHizmiB. Bce 1me B CyKymHOCTI
MIPU3BOJIIIO IO OUTBII aKTUBHOTO PO3BUTKY pU30C(epHOi MIKpodIOopH y BapiaHTax IOCIiAy
MPOTH KOHTPOJIO [.

OO6mik 3aranpHOi YucenbHOCTI puszocdepHoi Mikpobiotu uepe3 30 mi0 micis BHECEHHS
repOiNMIy TOKa3aB, IO YUCENBHICTh K OakTepild, Tak 1 MIKpOMILIETIB y BCIX BapiaHTax
JIOCITTy 3pocCTajia y TOpPIBHSHHI 3 TOMEpenHiM o0ikoM. Tak, 3arajibHa YHUCENBHICTH
pusocdepHux OakTepii Ta MIKpOMILETIB Yy BapiaHTi AOCHiAY 13 MOCTIHHUMH PYYHUMU
MIPOTOJIIOBAHHAME OyJla HalOUIBIIO, SK 1 T Yac morepeaHboro oomiky. TyT YnceNbHICTh
Gakrepiit 3pocia mpotu koHTpono I Ha 21%, a mikpomineriB — Ha 19% (tabn. 2). 3a
BHecerHs1 130 r/ra MaiicTep 3araipHa YHCeNbHICTh pH30ChHEpHUX OaKTepiil 1 MiKpOMILETiB
nepeBuIyBaia KoHTpoib 1 BianoBigHo Ha 8 1 2%. Cepen BapiaHTIB JOCHTIIy 13 BHECCHHSIM
pisHux HOpM repOinuay MaiicTep Haiibinbine 6akTepiii (Ha 14% Ginbie 3a KOHTpoIb 1) Ta
MikpowmineriB (Ha 13% Ginbiie 3a KOHTPOJIB) Oyi10 Tpu BHecenHi 150 r/ra repOinumy.

Ipwu xii 170 r/ra npenapary 4ucenbHICTh MIKPOOPTaHi3MiB 3HIKYBAJIACs IPOTH HOPMH Y
150 r/ra, omgHak nepeBuUIyBana KOHTPOIb 1.

Sk 1 mig yac 00Ky 3aranbHOT YrcenbHOCTI pu3ochepHoi MikpodioTn depe3 10 ni6 micus
3aCTOCYBaHHs MpenapatiB, HacTymHud oOmik (depe3 30 mi6) mokaszaB, mO HaibinbIIa
YHCENBHICTD SIK OaKTepiil, Tak i MiKpoMiLleTiB y pusocdepi Kykypyn3u Oyia y pasi CyMiCHOTO
Brecenns 150 r/ra MaiicTpy y cymimi 3 3eactumyitinom — Ha 23% Oisbine 3a KOHTPOJb I Ta
BignoBigHo Ha 2 1 4% — xoutpons Il mpu HIPO5 112-135 tic. KYO B 1 1 1pyHTY IUIs
6akrepiit i 2025 Trc. KYO B 11 IpyHTY — AJI51 MIKPOMIIIETIB.

BucHoBku. 3actocyBanHs repOinuay MaiicTep 1 perynsaropa pocTy pociuH 3eacTUMYJITiH
HE Ma€ HETaTHBHOTO BIUIMBY HA PICT 1 PO3BHTOK 3araibHOi YUCEIBHOCTI pu3ochepHuX
MikpoopraHi3miB. Cepen BapiaHTiB JAOCHIAYy i3 BHECEHHSIM pi3HMX HopM Meprminy 6e3
perynsTopa pOCTy HaHOUIbIIa YUCENBHICTh OakTepid 1 MiKpoMileTiB (HOpMYyeThCS TpH
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sacrocyBandi 150 r/ra mpemapaty. CymicHe BHECEHHs Ili€i X HOpMH TepOinmay 3
3eacTUMYJIIHOM CIpHsi€ HalaKTHBHILIOMY PO3BUTKY pu30ocdepHoi MiKpoOioTH cepen ycix
BapiaHTIiB JOCITITY.
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YcmaHoeneHo, ymo eHeceHue eepbuuyuda MalicTep Kak coeMecmHo ¢ pe2yansamopom
pocma pacmeHuli 3eacmumynuH, mak u 6e3 Hez2o, He umeem He2amMuBHO20 B/UAHUA HA
pocm u passumue pusocepHoli Mukrpogaopel pacmeHuli Kykypy3el. Ho 6onbuwee
KO/UYeCcmso MUKPOOP20HU3MO8 pa38ueaemcs rnpu coemecmHom npumeHeHuu 150 e/za
2epbuyuda c peaynamopom pocma, ocobeHHo Ha 30 cymKu rocne 8HeceHUA npenapamos.

It is found that applied herbicide MaysTer, both together with a regulator of plants
growth Zeastimulin and without him, does not have a negative influence on a growth and
development a rizosphere microflora of corn plants. But the greatest amount of
microorganisms develops at joint application of 150 g/ha herbicide with a regulator of
growth, especially on a 30 days after bringing of preparations.
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