Cepisa «bionoriyHi Haykm», 2023

YJK: 633.31/37:631.95: 631.811.98: 581.132
DOI: 10.31651/2076-5835-2018-1-2023-1-57-65
Ouexkcanap OuexcanapoBuyd Kopooko
KaHJUAAT CUTbCHKOTOCIIOAAPChKUX HAYK, CTAPIINN BUKIaAa4
Yepkacbkuii HalliOHAILHUH YHIBEpCUTET iM. b. XMenbHUIBKOTO
a.korobko1990@gmail.com
ORCID ID: https://orcid.org/0000-0002-4111-9003
Oubra I'puropiBaa 3ydenko
KaHAUAT O10JIOTYHMX HAaYK, CTApUIMK BUKJIAJay
Yepkacbkuii HalliOHANBHUH yHiIBepcUTET iMeHi bornana XMenbHUIIBKOTO
zubenko 76@ukr.net
ORCID ID: https://orcid.org/0000-0003-3222-4298
Tersana IlerpiBna HoBikoBa
KaHJUIAT CUIbCHKOTOCIIONAPChKUX HAYK, BUKIIA[a4
YMaHCBbKU# IepykaBHUI nenaroriyauil yHisepcurer imeni [1aBina Tuanau seminukt@gmail.com
ORCID ID: https://orcid.org/0000-0002-8177-9698
IOpiii BacunsoBuy MeJienko
B.0. upekropa Yepkacekoi dinii AY «/lepkrpyHTOXOpOHA»
cherkasy@iogu.gov.ua
ORCID ID: https://orcid.org/0009-0004-6644-7638

YUCEJBHICTh OKPEMUX I'PYII TPYHTOBOI MIKPOBIOTH 3A 111
I'EPBIIUAY, PET'YJATOPA POCTY POCJIMH I MIKPOBHOTI'O
IIPEITAPATY B PUBOC®EPI HYTY

Y cmammi nasedeno pesyrbmamu 3 0ociodicenusn naugy piznux Hopm cepoiyudy Ilanoa, pecyiamopa
pocmy pocaur Cmumno i MikpobHo2o npenapamy Puzobogim na popmysanms niowi ipyHmogoi mikpodbiomu
nocisie Hymy copmy Ilam’ame. 3’acosano, wo 3a2aibHa YuceibHicmes bakmepiii puszocgepu Hymy 8apiioe 8
3a1eHCHOCI 8i0 NO2OOHUX YMO8 Ma 8I0 BUKOPUCMANHI PI3HUX HOpM 2epbiyudy [lanoa okpemo i 8 Komniexci
3 bionoeiynumu npenapamamu. B pesynvmami nposedeHux 00CiioiceHb 8CMAHOBNIeHO Haubiibul ehexmusHe
NOEOHAHMSA Npenapamis, wo 3abe3neuye icmommue 30iNbUileHHs AKMUBHOCMI TPYHMOB0I MIKpoOiomu i K HACTIOOK
AKOCMI NPOOYKMUBHOCHI NOCIBY HYMY.

Knrouosi cnoea: mym, tpynm, mipobioma, Mikpoopeauizmu, 2epOiyuo, pezynamop pocmy pPOCIUH,
MIKpOOHUU npenapam.

IlocranoBka npodaemu. AHani3 ocranHix myOaikauniii. Huzka nocnimkeHs npucBsyeHa
3’CYBaHHIO MeXaHi3My (OpMYBaHHS CHUMOIOTHYHMI KOMIUJIEKC i3 OynbOOYKOBUMHU OakTepisiMu
BUY, (hopmyroun a30T(diKcyBaabHI OyIb00UKH 1 34aTHI 3aCBOIOBATH MOJIEKYISIpHUN a30T. barari Ha
a30T KOPEHEBI 3aJMILIKH, COJOMa HYTY J00pe pO3KIalaloThCsl Y IMOBEPXHEBOMY ILIapi IPYHTY,
30arauyrouu MOro MoKMBHUMH pedoBUHAMU [1, 2]. 3HaXOAS4YKCh MiJ BIUIMBOM PIZHOTO 33 YacoM,
IHTEHCUBHICTIO, MacIITabOM KCEHOOITUYHOTO HaBAaHTAKEHHS, IPYHT Ma€ 3MIHH 1epediry rpyHTOBUX
MPOIIECiB, 1110 MPU3BOIATH J0 NOPYIIEHHS Y (DYHKI[IOHYBaHHI MIKpOOHUX yrpynoBaHb. KinbKicHUIN
Ta SKICHUM CKJIaJ IPYHTOBOI MIKPOOIOTH BiJI3€PKANIOE CTYIIHb AHTPOIIOT€HHOIO HAaBAaHTAXKEHHS,
TOMY MO’K€ BMKOPHCTOBYBATHCS SIK TIarHOCTUYHMUU TOKA3HUK IMPH OLIHIII €KOJIOTTYHOTO CTaHy
IPYHTIB CLUIbCHKOTOCIOAAPCHKOTO pU3HaYeHHs [ 3].

Sk BimMivaroTh HaykoBUi [4, 5, 6], 3HIKeHHS (HITOTOKCHYHOCTI repOinuaiB Ha 6000BO-
pu3o0ianbHUI anapaT Moke OyTH JOCSATHYTO B PE3YJbTaTi IHTEIPOBAHOTIO IXHHOT'O 3aCTOCYBAHHS 3
peryasTopamMu pocTy POCIUH Ta MIKpPOOHUMHU MpenaparaMu. Psij BUeHUX BIIMIYaId MO3UTHBHY JIi0
010JIOTTYHMX MPENapaTiB CTOCOBHO MIIBULIIEHHS CTPECOCTIMKOCTI MOCIBIB Ta B 3pOCTaHHI aKTUBHOCTI
0000Bo-pu3o0ianpHOTO amapary [4-5]. OnmHak MOMIYK MeXaHi3My, SKHH BHU3HAa4Yae pU30ChEepHY
B3a€MOJIII0 Makpo- 1 MIKPOOpPraHi3MiB, AakTHBI3aIlil0 MeTaOOJIYHUX MPOLECIB y PpOCIUHAX,
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MIJIBUIICHHS BUAUICHHS HEIO €KCYJaTiB y I'PYHT, CTUMYJIIOBAHHS PO3BUTKY MIKPOOPraHi3MiB JUIs
yTUITi3a1ii KOPEeHEBUX €KCY/ATIB Ta MOCHICHHS MIKpOOI1OJIOTT4HOT aKTUBHOCTI IPYHTY Ma€ 3aiHATH
ginpHe Micte [7].

3Ba)KalouuW Ha 1€, BAXJIMBUM HANPSIMKOM JIOCHIIDKEHHS IHTETpOBaHOI il XIMIYHUX 1
010JI0TIYHUX MpenapariB € 3’sICyBaHHs aKTUBHOCTI MIKPOOHUX YTrpYyIOBaHb, sIKI POPMYIOTh KOPUCHY
MIKpOOIOTYy I'PYHTY Ta OepyTh ydaTh y MEPETBOPEHHI PEUOBUH y JOCTYIHI (POPMH JUIsl )KUBJICHHS
POCTIVHH.

Mera: 3’scyBatu BIUTMB pi3HHX HOpM repOimmay Ilanma, BHeCeHHX OKpeMo Ta 1o (oHY
00poOKH HACIHHS OI0JIOTTYHUMU TIpErapaTaMy — PETyASTOPOM POCTy pocinH CTUMIIO 1 MiIKpOOHUM
npenapatom Puzo0odir, Ha popmyBaHHS MIKpoOioTH 6000BO-pU300IaJILHOTO anapary HYTY COpPTY
[Tam'siTh.

Marepianun Tta Metoam aociailkeHHsl. ExcrnepuMeHTanbHy 4YacTHHY pOOOTH BHKOHAHO
ynpoaosxk 2015 — 2017 pp. y moiboBUX yMOBaxX HaBYaJIbHO-BUPOOHHYOTO BIIJULY Ta HAyKOBO-
nociigHoi Jaboparopii kadenpu MikpoOiosorii, Oioximii 1 ¢i3ionorii pocauH YMaHCBKOTO
HaI[IOHAJILHOTO YHIBEpCUTETY caaiBHUITBA. Cxema Jociiay BKIKOYajia BaplaHTH 3 BUKOPUCTAaHHSAM
repOinuay [anga B Hopmax 3,0; 4,0; 5,0; 6,0 n/ra (nitoua pedyoBrUHA — TeHAUMETaIH [8] ) okpeMo 1
no ¢oHy 00poOku HaciHHA — peryasitopom pocty pociuH (PPP) Crummno y nopmi 0,025 n/t
(xomruieke 610JI0TTYHO-aKTUBHUX CNIONYK [9] ), MikpoOHUM npenapatom (MBII) Puzo6odir y Hopmi
1,0 /T (6axrepii poauuu Rhizobiacea mtamy ST 282 [10] ) Ta CyMIIIIIIO peryasTopoM poCTy POCITHH
Crumrio 1 MikpoOHUM npenapaToM Pu3o60¢it y THX ke HopMax y rnociBax HyTy copty [lam’sats [11,
12]. Inoma 06:1ik0BOT AITAHKY cKnafana 42 M2, TOBTOPEHHS JOCTiTy — TPUPA30BE 3 CHCTEMATHIHIM
posMitieHHsaM BapiaHTiB. @aktop A — BB repoinuay [langa B pisaux Hopmax (3,0; 4,0; 5,0; 6,0
n/ra), @aktop B — BIUMB 010J710TIYHO aKTHBHUX PEYOBUH (PETyasaTop pocTy pociauH CTUMIO Ta
MIKpoOHHMIi Tipenapar Puso6odir [13].

OOk 1 TOCIIIPKEHHS 3TiqHO METOauK, ormucanux 3. M. I'pumaenko i3 crniBaBropamu [14].
Cratuctuany oOpoOKy pe3yJsbTaTiB JOCIIIPKEHh MPOBOAMIA 3a METOAaMHU JTUCIIEPCIAHOTO aHali3y,
puknageHumMu b. A. Jlocnexosum [15].

Pe3yabTaT Ta ix 0o0roBopeHHsi. Pe3ynprati 0OMIKIB 3arajibHOi YUCETBLHOCTI OaKTepid y
pusocdepi HyTY oKa3aliy, 0 BOHA BapiroBajia K 32 pOKaMH, TakK 1 B 3aJI€)KHOCTI BiJl BUKOPUCTAHHS
pizHEX HOpM TepOinuay [lanna, BHeceHux okpeMo Ta Ha ¢poHi 00poOku HacinHs PPP Ctummo 1 MBIT
Puzo6odir (tadm. 1). Tak, 3a aii aumme repoinuay [langa B Hopmax 3,0; 4,0; 5,0 1 6,0 yi/ra 3arayibHa
4yuCcenbHICTh OakTepiit y 2015 p. 3pocrana BinHocHO KoHTpoJto | Ha 27; 45; 43 135%; 3a BHeceHHs
repOiluIy B TaKMX K€ HOpMax Ha (poHI BUKOpUCTaHHS peryisaropa pocty pocinud Ctummo (0,025
1/T) — 34; 55; 48; 45% BinnoBigHO, a Ha (OHI BUKOPUCTAHHS MiKpoOHOTo npenapaty Puzo6odir (1,0
1/T) — 52; 65; 61; 54%.

3a KOMILJIEKCHOTO BUKOPHUCTAHHSA perynaropa pocty pociaut Ctummo (0,025 1/T) 3 MikpoOHUM
npernapatom Puzo6odir (1,0 1/T) Ta BHeceHHs o qanomy dony repoiuuay Ilanaa B Hopmax 3,0; 4,0;
5,0; 6,0 11/ra 3aranbpHa YMCeNbHICTH OakTepiit HyTY 3pocTtana Ha 68; 108; 80 1 55% BiqHOCHO BapiaHTy
0e3 3acTocyBaHHs Mpemnaparis (KOHTPOJIb I).

AHanoriuHa 3aJeXHICTh 13 (OpPMYBaHHSM 3arajbHOI YHCEIBHOCTI MIKPOOPTraHi3MIB Yy
puszocepi HyTy npocrexysaiacs 1 B 2016 ta 2017 pokax. Tak, y 2016 p. 3a camocriitnoi nii PPP
Crumno ta MBII Puzo0odirt 30u1bLIeHHS KUIBKOCT1 OakTepii ck1aaano 1o koHTpomo 21 126%. 3a
CYMICHOI il IIUX e MpenapaTiB KUIbKICTh OakTepiil y puzocdepi HyTy 3pocrana Ha 48%. 3a mii
010JIOTTYHUX MpenapariB CyMiCHO 3 TepOIilMI0M BiIMIYAIOC] MaKCUMalbHE 3pOCTaHHS YHCEIbHOCTI
Oaktepiit. Tak, 3a aii repOinuay [langa 3,0; 4,0; 5,0; 6,0 1/ra Ha doni MBI Puzobodir (1,0 n/1) +
PPP Ctummno (0,025 51/T) 3aranbHa 4McenbHICTh OakTepiit puzochepu HyTy 3poctana Ha 35; 94; 40 1
30%.

VY 2017 poui Bigmivanacs mojiOHa 3aJeKHICTh y pO3BUTKY OakTepiil pusochepu Hyty. Taxk,
3a camocriitHo1 A1 PPP Ctummno ta MBI Puzo6odit 301nbieHHs KUTbKOCT1 OakTepiil ckiiagano 1o
koHTpoJto 27 130%, a 3a cymicHOi 11ii — 37%. 3a fii 610JI0TTYHUX MpenapariB CyMICHO 3 TepOiluMoM
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BiIMIY4aJIOCs MaKCUMAJTbHE 3pOCTaHHS YMCeNbHOCTI OakTepiil. Tak, 3a aii repOiruay Ilanna 3,0; 4,0;
5,0; 6,0 n/ra cymicao 3 MBII Puzo6odir (1,0 n/T) + PPP Ctummno (0,025 1/t) 3aranbHa YUCENBHICT
Oaktepiit pu3ocdepu HyTY 3poctana Ha 70; 124; 71; 51% BigmosinHo.

Tabamnus 1
3aranpHa uncenbHicTh 6akTepiit (102 KYO/T rpynty) y pusocdepi HyTy 3a1eXkHO BiJl 3aCTOCYBaHHS
rep6inmay Ilanga, PPP Ctumno i MBIT Puzo6odir (haza uirinnsm)

o o o
Tep6irm Biosnoriunwmii npenapar - s =
5 5 5
0e3 010J10TUHUX MTpenapaTiB (KOHTpoJIb ) 773 1066 701
0e3 010JI0TUHUX MpenapaTiB + py4Hi
bes poI1oJIIoBaHHs (KOHTpouIb 1I) 879 1174 757
repbinuny | MBIT Puso6odir 1,0 n/t 992 1339 | 912
PPP Crummno 0,025 n/t 884 1285 888
MBIT Puzo6odirl,0 /T + PPP Ctummo 0,025 n/T 1213 1576 959
0e3 0i0JIOTIYHUX TpernapaTiB 984 1357 956
Maxna MBII Puso6odir 1,0 1/t 1170 | 1422 | 1003
3,0 m/ra PPP Ctummno 0,025 i/t 1039 1296 997
MBII Puzo6odit 1,0 /T + PPP Ctummo 0,025 n/t 1298 1439 1192
0e3 010JIOTIYHUX TIperapariB 1123 1552 1067
Manna MBII Puzo6odir 1,0 1/t 1272 | 1884 | 1339
4,0 n/ra PPP Crtummno 0,025 n/t 1197 1665 1461
MBII Puzo6odir 1,0 i1/ + PPP Ctummo 0,025 n/t 1610 2064 1570
0e3 010JIOTTYHUX TIperaparis 1107 1384 955
Manna MBII Puzo6odir 1,0 1/t 1241 | 1422 | 1173
5,0 n/ra PPP Ctummo 0,025 i/t 1144 1393 1105
MBII Puzo6odir 1,0 i1/ + PPP Ctummo 0,025 n/t 1390 1494 1196
0e3 010JIOTIYHUX TIpernaparis 1044 1237 936
[Manma MBII Puzo6odir 1,0 i/t 1189 1333 1020
6,0 /ra PPP Ctummo 0,025 i/t 1105 1255 1007
MBII Puzo6odir 1,0 i1/ + PPP Ctummo 0,025 n/t 1195 1384 1059
HIPos 76 85 98

VY 2017 poui Bigmivanacs mojiOHa 3ajeKHICTh y pO3BUTKY OakTepiil pusochepu HyTy. Tak,
3a camoctiitHoi aii PPP Ctummno ta MBII Puzo6odir 36inbmieHHs KiTbKOCTI OakTepiil ckiIaaano 10
KoHTpoJto 27 130%, a 3a cymicHoi aii — 37%. 3a Aii 610JI0TTYHUX MpenapariB CyMICHO 3 TepOiuMoM
BiIMIYaocss MaKCUMalbHE 3pOCTaHHA YHceNnbHOCTI OakTepiit. Tak, 3a aii repOinuay Ilanna 3,0; 4,0;
5,0; 6,0 n/ra cymicuo 3 MBII Puzo6odir (1,0 n/T) + PPP Ctummo (0,025 11/T) 3aranpHa 4ncenbHICTh
6akrepiit pusochepu HyTy 3pocrtana Ha 70; 124; 71; 51% BianosigHo.

VY cepenHbOMY 3a TPH POKH JOCTiKeHb 3a camocTiiHoi aii MIIb Puzo6odir Ta PPP Ctumno
CIOCTepIranocs 3poCTaHHs 3arajbHOT YUCENBbHOCTI OakTepiil y puzocepi HyTy BIJTHOCHO KOHTPOJIIO
I na 28 1 20% BignosinHo. 3a cymicHoi aii MIIb Puzo6odir i PPP Ctummo 3aranpHa 4uCEeNbHICTD
Oakrepiii 3poctaina Ha 48% (puc. 1).
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His rep6inmay [langa Ha 3aranbHy 4ncenbHOCTh OakTepiil B pu3ocdepi HyTY 3aiexana Bif
HOPMHU BHECEHHs npemnapary. Tak, 3a camocTiitHoi aii repoinuny B Hopmax 3,0 ta 4,0 51/ra KUIbKICTh
OakTepiil BimHOCHO KOHTpoIto I 30imbiTyBanacek B cepenaboMy Ha 30—47%, 3a mHopm 5,0 1 6,0 n/ra —
35 Ta 27% BiAMOBITHO.
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Puc 1. 3aranpHa yncenbHICTh OaKkTepiil y pu3ocdepi HyTY 3a1€KHO Bijl 3aCTOCYBaHHS repOiuay
[Tanna, PPP Ctummo i MBIT Puzo6odir (da3za upirinas, cepenne 3a 2015-2017 pp.):

1. be3 BukopucTaHHs OlONOriYHUX TpenapaTiB i repoinmay (koHTpous 1); 2. be3 BuKkoprcTaHHs 01070 YHUX TpenapariB
1 repOinumy + pydHi nmpomonoBaHHs ynpozaosx Bererauii (kontpoins II); 3. MBIT Puzo6odir 1,0 n/t; 4. PPP Ctumno
0,025 ni/T; 5. MBIT Puszo6odit 1,0 1/t + PPP Ctummno 0,025 i/T; 6. ITanga 3,0 i/ra; 7. Ianmga 3,0 n/ra, MBII Puzobodit
1,0 n/t; 8. [langa 3,0 i/ra, PPP Ctummno 0,025 ni/T; 9. Ilanna 3,0 i/ra, MBIT Puzo6odit 1,0 i/t + PPP Ctumno 0,025 5i/T;
10. ITanga 4,0 n/ra; 11. [Maxga 4,0 n/ra, MBIT Puzotodir 1,0 i/t; 12. [langa 4,0 a/ra, PPP Ctummno 0,025 si/T; 13. [Tanma
4,0 n/ra, MBIT Puzododit 1,0 i/1+ PPP Crummno 0,025 si/T; 14. [anga 5,0 n/ra; 15. [anaa 5,0 n/ra, MBIT Puzobodir 1,0
1/1; 16. Tanna 5,0 n/ra, PPP Ctummo 0,025 ni/t; 17. Ianaa 5,0 n/ra, MBIT Puzo6odir 1,0 o/t + PPP Crummno 0,025 n/t;
18. anna 6,0 n/ra; 19. [Tanaa 6,0 n/ra, MBIT Puzobodir 1,0 5i/T; 20. ITanaa 6,0 i/ra, PPP Ctummo 0,025 n/T; 21. [Tanaa
6,0 n/ra, MBII Puzo6odit 1,0 1/ + PPP Ctummo 0,025 n/T.

3a cymicHoi aii MBIT Puzo6odir (1,0 /1) i PPP Ctummo (0,025 51/T) Ta BHECEHHS 110 TaHOMY
¢dony repoinmuay [Tanna B Hopmax 3,0—4,0 n/ra KiTbKicTh OakTepidt puzocdepu HyTy 3pocTana 10
koHTpoito I Ha 55-106%. 3a cymicHoro Bukopuctanusi MbBII Puzo6odir (1,0 n/t) 1 PPP Crummno
(0,025 n/T) Ta BHeceHHs HAcTymHUX HOpM repOimuay [Tanma (5,0 Ta 6,0 n/ra) KUIBKICT OaKTepii
pusocdepu HyTYy 3pocTana 10 koHTpoiro I Ha 61 143%.

AHaJi3 OKpeMHX €KOJIOTO-TPO(IUHUX TPyN MIKpOOPraHi3MiB y pu3ocdepi HyTy IoKa3as, 1110
iX KUIBKICTh TaKOX 3ajie)kalia Bil BAKOPUCTAHHS PI3HUX HOPM TepOinuay [Tanma, BHECEHUX OKPEMO
1 Ha (oHi 0OpoOku nepen ciBOoro HaciHHA PPP Crummno 1 MBIT Puzo6odir (tadu. 1.2). Tak, 3a mii
repOinuay I[lanaa B Hopmax 3,0; 4,0; 5,0; 6,0 n/ra KiTbKICTh LETIOI030JITHYHUX MIKPOOPraHi3MiB y
puzocdepi Hyty B 2015 p. 3pocna no xkoutpomto I Ha 15; 15; 4 1 1%, kinbKicTh aMOHiI(IKYBaTbHUX
MikpoopranismiB — Ha 1; 3; 2 1 2%, HirpudikyBaabHux — 6; 8; 7 1 5%, BinnmoBigHO. 3acTOCYBaHHS
PYYHHUX MPOTOJIIOBAaHb YIIPOJOBXK BEreTaliifHOTO Mepioay CIPHUSIO 3POCTaHHIO Y pu3ocdepi HYTY
LETI0JIO30ITUYHIX MIKpoopraHi3mMiB Ha 9%, amoHibiKyBadbHUX — Ha 6%, HITpU(IKYBaIbHUX — HA
8% BIAMOBIAHO 10 KOHTpPOJIO I.

Buecenns rep6inuay [langa B Takux sxe HopMax Ha (GOHI BUKOPUCTAHHS PETYIATOPA POCTY
pocaun Ctumrio (0,025 1/T) cripusiyio 30UIbIIEHHIO KUTBKOCTI LETH0JI030JIITHYHIX MIKPOOPTaHi3MiB
Ha 20; 40; 30; 25%, amonidikyBanpHuX — Ha 3; 10; 4 1 6%, HiTpudikyBansaux — 6; 11; 10 1 6%
BIJIMOBIAHO 70 KOHTPOJIIO [.

Ha ¢oHni Bukopucranns MmikpooHoro npenapary Puzo6ogir (1,0 1/T) Ta BHECEHHS repOinugy
[Tanna B Takux e HOpMax KUIbKICTh LENION030JITUYHUX MIKPOOPraHi3MiB 3pocTtaia Ha 25; 74; 37;
28%, amoniikyBanbaux — Ha 21; 31; 13 1 21%, nirpudikyBansaux — 33; 79; 17 1 15%, BignosinHo.

KommuiekcHe BukopucTaHHs peryastopa pocty pociauH Ctummo (0,025 1/T) 3 MiKpoOHUM
npemnaparom Puzo6odir (1,0 1/T) Ta BHEceHHs 1o qaHoMy (ony rep6inuay [Tanaa B Hopmax 3,0; 4,0;
5,0 Ta 6,0 n/ra CTUMYJIOBAJIO 3POCTAHHS KUIBKOCTI LENIONO30JITUYHUX MIKPOOPraHi3MiB y
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puzocdepi Hyty — 29; 95; 54 Ta 50%, amoHidpikyBanpHuX — 24; 40; 33 Ta 15%, HiTpUbDiKyBaTEHUX

Mikpoopranizmis — 36; 90; 43 1 34% BigmoBigHO 10 KOHTPOIIO 1.
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Puc. 2. YncenbHicTs exonoro-tpodiunaux rpyn (102 KYO/r rpynty) y pusocdepi HyTy 3al1eKHO Bi
3actocyBanHs repoinuay ITanaa, PPP Ctummo i MBIT Puzo6odir (da3u usitinHs, cepeaHe 3a
2015-2017 pp.):

1. be3 BukopucTaHHs OIONOriYHUX TpenapaTiB i repoinuay (koHTpois 1); 2. be3 BukoprcTanHs 010JOTIYHUX TIpenapaTiB
i repGiumay + py4Hi mponoioBaHHs ynponosxk Beretamii (koaTpoins 11); 3. MBII Puzo6odir 1,0 n/t; 4. PPP Ctmmo
0,025 n/1; 5. MBI Puzo6odir 1,0 a/t + PPP Ctumno 0,025 ni/t; 6. [Tanna 3,0 n/ra; 7. [Manga 3,0 n/ra, MBIIT Puzo6odit
1,0 n/t; 8. Maunga 3,0 i/ra, PPP Ctummo 0,025 1/1; 9. [anga 3,0 i/ra, MBII Puzo6odir 1,0 1/t + PPP Ctummno 0,025 n/T;
10. Manna 4,0 n/ra; 11. Tanaa 4,0 n/ra, MBIT Puzo6odit 1,0 ii/T; 12. Tlanga 4,0 i/ra, PPP Ctummo 0,025 n/t; 13. Tlanaa
4,0 n/ra, MBIT Puzo6odit 1,0 n/t+ PPP Ctummno 0,025 s/T; 14. TTanaa 5,0 n/ra; 15. Tauga 5,0 i1/ra, MBIT Puzo6odiT 1,0
1/1; 16. Tlanna 5,0 n/ra, PPP Ctummo 0,025 5i/t; 17. Tlanaa 5,0 i/ra, MBIT Puzo6odit 1,0 1/t + PPP Ctumno 0,025 n/T;
18. Manma 6,0 n/ra; 19. [Manaa 6,0 n/ra, MBI Puzo6odit 1,0 si/T; 20. [anga 6,0 i/ra, PPP Ctumno 0,025 n/1; 21. Tlanga

6,0 n/ra, MBII Puzo6odit 1,0 1/ + PPP Crummo 0,025 n/T.

AHanoriyHa  3aJeXHICTh 13 (OpPMYBAaHHSAM  YHMCEIBHOCTI  ILIETIOJIO30JIITHYHUX,
aMOHI(IKyBaJIbHUX Ta HITpU(]IKYBaIbHUX MIKPOOPTraHi3MiB y pu3zocdepi HyTy MpocTexyBajacs 1 B
2016 ta 2017 pokax. IIpote, six i B 2015 poui, HaiOiIbIIa YUCENBHICTh IENIOIO30TITHYHHX,
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aMOHI(IKyBaIbHUX Ta HITpU(IKYBaJIBbHUX MIKPOOPTaHi3MIB y pu3ocdepi HyTy pO3BUBANACh 3a Jii
MikpoOHoOTO Tpemnapary Puzobodir (1,0 n/T), perymsaropa pocty pociun Crummo (0,025 1/T) Ta
BHECEHHS 110 JaHoMy (ony repoinuay [lanna B Hopmi 3,0—4,0 n/ra, 1e nepeBakaHHs 10 KOHTPOJIIO
I cxnamano 36-88%; 27-41%, 41-99% simnosigao y 2016 pori ta 48-97%; 22-55%; 47-87% —
2017 pori.

VY cepenHbOMY 3a TPH POKH JIOCTIIDKEHB 3a Aii repoinuny [lanna B Hopmax 3,0; 4,0; 5,0; 6,0
J/Ta KUTBKICTh MEI0JI030JITHYHUX MIKpOOpraHizaMiB y puzocdepi HyTy 3pocia Ha 16; 17; 7 1 1%,
amoHidikyBampHUX — Ha 1; 3; 2 1 4%, HirpudikyBansaux — 19; 13; 13 i 13%. Baecenns repoinuny
[Tanna B Takux ke HOpMax Ha (OHI BUKOPHCTaHHA peryisitopa pocty pociaud Ctummo (0,025 /1)
3a0e3mevuyBajio  3pOCTaHHS LETIONO30JITUYHUX MikpoopranidsmiB  Ha 18; 29; 28; 32%,
amoHi(ixyBanbHUX — Ha 4; 11; 5 1 8%, HiTpudikyBansHux — 19; 13; 13 1 13%.

Ha ¢oni Bukopucranus MikpoOHoro npenapary Puzo0odoir (1,0 1/T) 3a BHECEHHs repOiuny
[Tanga B Takux k€ HOpMax KUIbKICTh LIETIOJIO30JITHYHUX MIKPOOpPraHi3MiB 3pocTana Ha 33; 73; 42;
43%, amonidikyBameHuX — Ha 17; 26; 13 121%, HiTtpudikyBamsauX — 38; 94; 25; 19%.

KowmmnnekcHe Bukopuctanss peryistopa pocty pociud Ctummno (0,025 1/T) 3 MiKpoOHUM
npenaparom Puzo6odir (1,0 11/T) Ta BHEceHHs 110 maHoMy oy repOinuay [Tanaa B Hopmax 3,0; 4,0;
5,0 ta 6,0 n/ra 3yMOBIIOBAJIO 3pPOCTAaHHS KUIBKOCTI IIENIOJIO30JITUYHUX MIKPOOPTraHi3MIB Y
pusocdepi Hyty Ha 37; 93; 49 ta 44%, amoHidikyBanbHuX — 24; 45; 31 Ta 21%, HiTpUdiKyBaIbHUX
—44; 100; 50 Ta 44%, BIAMOBIAHO IO KOHTPOJTIO I.

VY3aranpHIOIOUM JaHl JUCHEpPCIHHOTO aHallidy, MO)XKHa CTBEp/KYBAaTH, IO MOKAa3HUKU
YUCENHHOCTI MIKpo0Oi0TH y puszochepi HyTy Ha 59% 3anexanu Bin daktopy A (repoimua [lanma),
21% — Bin ¢akropy B (Oiosoriuni npenaparu), Ha 6% — B B3a€MOJIT TOCIIKYBaHUX (PAKTOPIB,
iHII1 gakTopu (moroaHi ymoBH) ctaHoBWIH 14%. [loaiGH1 ocobGnuBocTi hopMyBaHHS MIKpOOIOTH
pu3odepu 3epHOO0OOBHX KYJIBTYp BiIMiYalIu 1 iHII JOCTIKEHHS Ta mparli Haykoi(iB [16, 17].

Po3paxynku koedirieHTa KOpENsIii 3aCBIIYMIA TOMIPHUH 3B'SI30K (KOE(IIEHT KOPEsIIii
0,33) MK MOKa3HUKAMU 3araJIbHOT YMCEIHHOCTI MIKPOOPTaHi3MIB Ta BPOXKAWHICTIO MOCIBIB HYTY.

KoedimienT kopensmiii MDK MOKa3HHMKAaMHU YHCEIBHOCTI €KOJOTO-TPO(IuHUX TPyl
MIKpPOOPraHi3MIB Ta BPOXKAWHICTIO TMOCIBIB HYTY ckiagaB (0,42, mo MmATBEPIKYE BaXKIUBICTh
MIKpOOi0JIOTITYHOT CKJIaI0BO1 Y (hopMyBaHHI IPOTYKTUBHOCTI MOCIBIB.

BucHoBku. 3arajibHa YMCEIBHICTH OaKTepiil pu3ochepu HYTY BapitoBajia 3aJICKHO Bif
MOTOJTHUX YMOB Ta BiJl BUKOPUCTAHHS PI3HUX HOPM repoinuay Ilanga okpemo i B KOMIUIEKCI 3
010JIOTTYHUMH TIpeTIapaTaMHu.

Haii6inpima uncenpHicTh OakTepii puzocdepu HyTy hopMyBanacs y BapiaHT1 IHTETPOBAHOTO
BUKOPHUCTaHHS IpyHTOBOTO repOinuay [lanna B Hopmi 4,0 n/ra, perynaropa pocty pocind CTUMIIO
(0,025 n/T) Ta mikpobGionoriynoro mpenapaty Puzobodir (1,0 n/T), ne mepeBUIIEHHS BIAHOCHO
koHTpoJito | cknagano 106%.

UncenpHICTh MIKPOOIOTH OKPEMHX €KOJIOTO-TPO(IUHUX TPyl y pu3ochepi HyTYy 3anexana Bif
MOTOJHUX YMOB Ta BUKOPHUCTAHHS JOCTI/KYBAaHUX MpEnapariB, ajne HaHiHTEHCUBHIMIHMK 11 pO3BUTOK
MPOCTEXKYBaBCS 3a IHTErpOBaHOrO 3acTocyBaHHs repoOiuuny Ilanna B Hopmi 4,0 n/ra, perynsaropa
pocty pociaud Crumno (0,025 n/t) 1 mikpobionoriunoro mpemnapary Puzo6odir (1,0 n/t), ne
NEPEBUIICHHS YHCEJIBHOCTI IIETIONI030JITHYHUX, aMOHIQIKYBaIbHUX Ta HITPU(IKYBaTbHUX
MIKpPOOPraHi3MiB ckjajaano B ceperHboMy 45-100%.
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0.0. Korobko, T.P. Novikova, O.G. Zubenko, U.V. Meleshko The number of certain groups of soil
microbiota under the influence of herbicide, plant growth regulator and microbial preparation in the
rhizosphere of chickpea

Introduction. The article presents the results of the study of the influence of different rates of the
herbicide Panda, plant growth regulator Stimpo and microbial preparation Rizobofit on the formation of the
area of soil microbiota of chickpea crops of the Pamyat variety. As a result of the research, the most effective
combination of products was identified, which provides a significant increase in the activity of soil microbiota
and, as a result, the quality of chickpea productivity.

Methods. The study plan included variations with the use of Panda herbicide at the rates of 3.0; 4.0;
5.0; 6.0 I / ha (active substance - pendimethaline) separately and on the background of the plant growth
regulator (PPP) Stimpo at a rate of 0.025 1/ t (biologically active substances complex), microbial preparation
(MBP) Rizobofit at the rate of 1.0 I/t (bacteria of Rhizobiacea genus ST 282 ) and the combination of growth
regulator Stimpo and microbial preparation Rizobofit at the same rates for chickpea cultivar Pamyat'.

Measurement and examination of the density of leaves and grain yield were carried out according to
the methods described by Z. M. Gritsiyenko and his co-workers. Statistical processing of the research results
was carried out according to the methods of dispersion analysis, presented by B.A. Dospekhovy.

Results. On average, over three years of research, under the action of Panda herbicide at norms of
3.0, 4.0, 5.0, 6.0 I/ha, the number of cellulosolytic microorganisms in the rhizosphere of chickpea increased
by 16, 17, 7 and 1%, ammonifying microorganisms - by 1, 3, 2 and 4%, nitrifying microorganisms - by 19, 13,
13 and 13%. The application of Panda herbicide at the same rates against the background of the use of Stimpo
plant growth regulator (0.025 I/t) ensured the growth of cellulosolytic microorganisms by 18; 29; 28; 32%,
ammonifying microorganisms by 4; 11; 5 and 8%, nitrifying microorganisms by 19; 13; 13 and 13%.

Against the background of the use of the microbial preparation Rhizobophyt (1.0 I/t), when Panda
herbicide was applied at the same rates, the number of cellulosolytic microorganisms increased by 33; 73; 42;
43%, ammonifying microorganisms - by 17; 26; 13 and 21%, nitrifying microorganisms - by 38; 94; 25; 19%.

The complex use of the plant growth regulator Stimpo (0.025 I/t) with the microbial preparation
Rhizobophyt (1.0 I/t) and the application of the herbicide Panda at rates of 3.0, 4.0; 5.0 and 6.0 I/ha caused an
increase in the number of cellulosolytic microorganisms in the rhizosphere of chickpea by 37, 93, 49 and 44%,
ammonifying - 24, 45, 31 and 21%, nitrifying - 44, 100, 50 and 44%, respectively, compared to control I.

Originality. The main goal is to demonstrate physiological, biochemical, microbiological and
production changes in chickpea plants and planting soil at different rates of herbicide and biologic
preparations.

Conclusions. The total number of chickpea rhizosphere bacteria varied depending on weather
conditions and the use of different rates of Panda herbicide separately and in combination with biological
products.

The highest number of chickpea rhizosphere bacteria was formed in the variant of integrated use of
soil herbicide Panda at a rate of 4.0 I/ha, plant growth regulator Stimpo (0.025 I/t) and microbiological
preparation Rhizobophyt (1.0 I/t), where the excess compared to control | was 106%.

The number of microbiota of individual ecological and trophic groups in the rhizosphere of chickpea
depended on weather conditions and the use of the studied preparations, but its most intensive development
was observed with the integrated use of the herbicide Panda at a rate of 4, 0 I/ha, the plant growth regulator
Stimpo (0.025 I/t) and the microbiological preparation Rhizobophyt (1.0 I/t), where the excess of cellulosolytic,
ammonifying and nitrifying microorganisms averaged 45-100%.

Key words: chickpea, soil, microbiota, microorganisms, herbicide, plant growth regulator, microbial
preparation.
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