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YUCEJBHICTh OKPEMUX I'PYII IPYHTOBOI MIKPOBIOTH 3A JIi
I'EPBIIUAY, PEI'YJIATOPA POCTY POCJIMH I MIKPOBHOI'O
ITPEITAPATY B PUBOCP®EPI HYTY

Y emammi nasedeno pesyromamu 3 00CaiOHCeHHs BNAUBY PI3HUX HOpM 2epOiyudy [lanoa, pecyiamopa
pocmy pocaur Cmumno i MikpobHozo npenapamy Puzoboghim na popmysanns niowi ipyHmoeoi mikpodbiomu
nocigie nymy copmy llam’sms. 3’sicosano, wo 3a2aivHa duceibHicms baxmepiil pusocgepu Hymy 8apiioc 8
3ANEHCHOCTIE 810 NO2OOHUX YMO8 MA 8I0 BUKOPUCMANHSL PI3HUX HOPpM 2epbiyudy Tlanda okpemo i 6 Komniexci
3 bionoeiunumu npenapamamu. B pezynromami nposedeHux 00CiONHCeHb 6CMAHOBIEHO HAUDLIbW edeKmusHe
NOEOHAHMS NPenapamis, wo 3abe3neuye icmomue 30ibUeH s, AKMUBHOCTHI IDYHMOBOT MIKpOOIomu i K HACTIOOK
AKOCMI NPOOYKMUBHOCIE NOCIBY HYM).

Knrouosi cnoea: nym, ipynm, mipobioma, MiKpoopeauizmu, 2epoiyuod, pezyisimop pocmy POCIUuH,
MIKpOOHULL npenapam.

ITocTanoBka npodiaemMu. AHai3 ocTaHHiX myOaikaniii. Huzka nocnigxkeHs mpucBsyeHa
3’sICyBaHHIO MEXaHI13My (POpMyBaHHS CHUMOIOTHUYHUN KOMIUIEKC 13 Oyab0OYKOBUMHU OaKTepisiMu
BUY, GopMyr0UH a30T(iKCyBalbHI OYIH00UKH 1 34aTHI 3aCBOIOBATH MOJIEKYJISIpHMIA a30T. barati Ha
a30T KOpPEHEBl 3&JIMIIKH, COJIOMa HYTY JI00pe pPO3KIaJaloThCsi y MOBEPXHEBOMY Iapl IPYHTY,
30araqyro4yu HOro rmo>xUBHUMHU pedoBUHaMH [1, 2]. 3Haxoas4Mch MijJ BIUIMBOM Pi3HOTO 32 YacoM,
IHTEHCUBHICTIO, MacIITaboM KCEHOOITUYHOIO HaBaHTaKEHHS, IPYHT Ma€ 3MIHU Nepediry IpyHTOBUX
IPOIIECiB, 10 MPU3BOAATH JI0 MOPYIIEHHS Yy (YHKIIIOHYBaHHI MIKpOOHUX yrpyrnoBaHb. KinbkicHUI
Ta SKICHUI CKJIaJ IPYHTOBOI MIKpOOIOTH BiAJI3€PKAIIO€ CTYIIHb AHTPOIIOT€HHOTO HaBAaHTA)KEHHS,
TOMY MO’K€ BHUKOPHMCTOBYBATHCS SIK JIarHOCTUYHMU TMOKA3HUK IPH OLIHII €KOJOTIYHOI'O CTaHy
IPYHTIB CUTLCBKOTOCIIOIAPCHKOTO TpU3HAYeHHS [ 3].

Sk BiamivaroTh HaykoBui [4, 5, 6], 3HWKeHHS (DITOTOKCHYHOCTI TepOinuaiB Ha 6000BO-
pu300ianpHUM anapat Moke OyTH AOCATHYTO B pe3yjbTaTl IHTErPOBAHOIO IXHBOT'O 3aCTOCYBAHHS 3
PEryJIsATOpaMU POCTY POCIUH Ta MIKpOOHUMU TpenapaTaMu. Psiji BYSHHX BiAMIYalId MO3UTHBHY 10
010JI0T1YHHX MpenapaTiB CTOCOBHO MIJBUIIEHHS CTPECOCTIMKOCTI OCIBIB Ta B 3pOCTaHHI aKTUBHOCTI
06000BO-pu3oOianbHOTO amapary [4-5]. OgHak MOUIyK MeXaHi3My, SKHi BH3Ha4Yae pu3ochepHy
B3a€EMOJII0 MakKpo- 1 MIKpPOOPraHi3MiB, aKTHBI3allil0 MeTaOOJIIYHHUX TMPOLECIB y pOCINHAX,
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IiABUILIEHHS BUAUJICHHS HEIO €KCYJaTiB y IPYHT, CTUMYJIOBAHHSA PO3BUTKY MIKPOOPTaHi3MiB JJIs
yTHITI3a1lii KOPEHEBUX €KCY/IaTiB Ta MOCHJICHHS MIKPOOIOJIOTiYHOI aKTHBHOCTI IPYHTY Ma€ 3alHATH
gipHE Micte [7].

3BakarouM Ha 1€, BAXKJIMBUM HANPSIMKOM JIOCITI/DKCHHSI IHTErpOBaHOI Mii XIMIYHHX 1
010JIOTIYHHX MpenapariB € 3’sICyBaHHs aKTUBHOCTI MIKPOOHUX YrpyNOBaHb, sIKi POPMYIOTh KOPHUCHY
MIKpOOIOTY IPYHTY Ta OepyTh ydaTh Yy MEPETBOPEHHI PEUOBHUH Y JOCTYIHI (DOPMH ISl KUBJICHHS
POCIIHHHU.

Meta: 3’scyBaTy BIUIMB Pi3HUX HOpM repOinmuay Ilanma, BHeceHHX OkpeMo Ta mo ¢GoHY
00poOKM HACIHHS O10JIOTTYHIMH IIperapaTaMi — PEryasTOpoM pocTy pociinH CTUMIIO i MIKpOOHUM
npenaparoM Pu3obodit, Ha hopmyBaHHS MIKPOOIOTH 6000BO-pH300iaILHOTO amapary HyTY COpPTY
[Tam'sTB.

Marepiagn Ta MeroaM AoCailKeHHs. ExcniepuMeHTalbHY 4acTUHY pOOOTH BHUKOHAHO
yrnpogosx 2015 — 2017 pp. y moab0BHX yMOBaxX HaBYAJIbHO-BUPOOHHYOIO BIIJITY Ta HayKOBO-
nocmigHoi nabopatopii kadenpu Mikpobiosorii, Oioximii 1 dizionmorii pociuH YMaHCHKOTO
HAIIOHAILHOTO YHIBEPCUTETY camiBHUITBA. Cxema JOoCIiy BKIIOYaia BapiaHTH 3 BUKOPUCTAHHSIM
repOinuay [langa B Hopmax 3,0; 4,0; 5,0; 6,0 n/ra (giroua peyoBrHA — NEHAUMETANIH [8] ) okpeMo i
no (oHy o0poOkM HaciHHA — perynstopoM pocty pociuH (PPP) Crummo y wopmi 0,025 n/t
(xoMIuIeKke O10JI0TIYHO-aKTUBHUX CHONYK [9] ), MikpoOHUM npenaparom (MBIT) Puzo6odit y Hopmi
1,0 n/t (6akrepii pogunu Rhizobiacea mramy ST 282 [10] ) Ta CyMilIIIIO peryasiTOpoM pOCTy POCIHH
Crtumrio i MikpoOHUM TpenapatoM Pu3zo6odit y Tux e HopMmax y nociBax HyTy copTy [lam’sats [11,
12]. Inora 0651iKOBOT TUTSIHKH CKITaaasna 42 M, MTOBTOPEHHS JIOCTITY — TPHPA30BE 3 CHCTEMAaTHUYHUM
po3mimieHHsaM BapianTiB. @aktop A — BruB repOinuay [lannga B pizaux Hopmax (3,0; 4,0; 5,0; 6,0
n/ra), @akrop B — BIuMB 0i0JIOTIYHO aKTHBHUX PEYOBHH (PETYISTOP pPOCcTy pociauH CTUMIO Ta
MikpoOHHMii ipenapat Puzobodir [13].

OOk 1 JOCHI/PKEHHS 3T1THO METOIUK, onucanux 3. M. I'punaenko i3 crniBaBTopamu [14].
Craructuyny oOpoOKYy pe3yabTaTiB JOCTIIKEHb MPOBOIMIM 32 METOJaMU JTHUCIEPCITHOrO aHaizy,
BukiageHuMu b. A. JloctiexoBum [15].

PesyabTaTn Ta iXx o0roBopeHHsi. Pe3ynpratu 006JiKIB 3arajbHOI YMCEIBHOCTI OakTepii y
pu3ocdepi HyTy TTOKa3aliu, 1[0 BOHA BapiloBalia K 3a pOKaMHU, TaK 1 B 3aJIEXKHOCTI B1J] BUKOPUCTAHHS
pizHux HOpM repOinuay Ilanna, BHeceHnx okpemo Ta Ha hoHi 00po6ku HaciHHS PPP Ctummo i MBI
Puzo6odit (tabdmn. 1). Tak, 3a nii mume repoinuay [lanna B Hopmax 3,0; 4,0; 5,0 1 6,0 n/ra 3aranpHa
yucenbHICTh OakTepiil y 2015 p. 3pocTana BigHOCHO KoHTpoito [ Ha 27; 45; 43 1 35%; 3a BHECeHHs
repOiuAy B TaKUX K€ HOpMax Ha (OHI BUKOpPHUCTaHHs peryistopa pocty pociaud Crummo (0,025
1/tT) — 34; 55; 48; 45% BinnosinHO, a Ha (OHI BUKOpUCTaHHS MIKpoOHOTO Ipenapary Puzobodir (1,0
1/T) — 52; 65; 61; 54%.

3a KOMIUIEKCHOTO BUKOPUCTaHHS perynaropa pocty pociuH Ctummno (0,025 1/T) 3 MikpoOHUM
npenapatoM Puzobodir (1,0 11/T) Ta BHECeHHs o AaHoMy ¢oHy repoinuny [langa B Hopmax 3,0; 4,0;
5,0; 6,0 n1/ra 3arajpHa YMCENbHICTh OakTepiit HyTYy 3pocTana Ha 68; 108; 80 1 55% BiAHOCHO BapiaHTy
0e3 3acTocyBaHHS IpernapariB (KOHTPOJb 1).

AHanoriyHa 3aJeXHICTh 13 (OPMYBaHHSIM 3arajbHOi YHCEIBHOCTI MIKPOOPraHi3MiB Y
pusocdepi Hyty npocrexyBanacs 1 B 2016 ta 2017 pokax. Tak, y 2016 p. 3a camocriitHoi aii PPP
Crumno ta MBI Pu3o6odit 30iibieHHs KIIbKOCTI OakTepiil ckaanano 1o KoHTpoiwo 21 126%. 3a
CYMICHOI [ii IUX e MpernapariB KUIbKICTh OakTepiil y puszocdepi HyTy 3poctana Ha 48%. 3a il
610JI0T1YHUX IpenapaTiB CyMICHO 3 TepOilua0M BiiMIiYanocs MaKCUMalIbHE 3pOCTaHHS YHCENBHOCTI
Oakrepiit. Tak, 3a aii repoinuay [Tanna 3,0; 4,0; 5,0; 6,0 n/ra na ¢poni MBII Puzobodir (1,0 n/T) +
PPP Crtummno (0,025 n/T) 3aranpHa uncenbHICTh OakTepiit pusocdepu HyTY 3poctana Ha 35; 94; 40 i
30%.

VY 2017 poui BinMmivanacs moAiOHa 3aJeXHICTh y pO3BUTKY OakTepiil puzochepu HyTy. Tak,
3a camocTiitHoi f1i PPP Ctummno ta MBIT Pu3o6odiT 30umbeHHs KITBKOCT1 OaKTepii CKIaaaio 10
KoHTpoto 27 1 30%, a 3a cymicHoi 1ii — 37%. 3a aii 61070r1YHUX MpenapaTiB CyMiCHO 3 TepOiuMoM
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B1JIMIYaJI0Csl MaKCUMaJIbHE 3pOCTaHHS uynceabHOCTI OakTepiit. Tak, 3a aii rep6inumny ITanma 3,0; 4,0;
5,0; 6,0 n/ra cymicuao 3 MBII Puzo6odir (1,0 n/T) + PPP Ctammo (0,025 11/T) 3araibHa 9uCcenbHICTh
OaxTepiii puzocdepu HyTY 3pocTana Ha 70; 124; 71; 51% BinmnosigHO.

Tadauusa 1
3aranpHa uncenbHicTh O6axTepiii (10° KYO/r rpyHTY) y pu3ochepi HyTy 3a1€KHO Bijl 3aCTOCYBaHHS
repOinuay [lanma, PPP Ctummo 1 MBIT Puzo6odit (da3za aBiTiHHS)

=9 9 o
I'epOinma bionoriunuii npenapar bl =2 =
8 5 5
0e3 010JIOTTYHHX TTpenapatiB (KOHTPOIb ) 773 1066 701
6e3 010JI0T1YHUX MpenapariB + pyyHi
bes poroIIoBaHHs (KOHTpoub 1I) 879 1174 757
repoiuuny | MBII Puso6odir 1,0 1/ 992 | 1339 | 912
PPP Ctummo 0,025 i/t 884 1285 888
MBII Puzo6odirl,0 in/T + PPP Ctummo 0,025 i/t 1213 1576 959
6e3 010JI0TYHMX IpenapaTiB 984 1357 956
Manna MBII Puzo6odir 1,0 1/t 1170 1422 1003
3,0 n/ra PPP Ctummo 0,025 i/t 1039 1296 997
MBII Puzo6odir 1,0 n/T + PPP Ctummo 0,025 n/t 1298 1439 1192
6e3 0i0JI0TYHMX IpenapaTiB 1123 1552 1067
Manna MBII Puzo6odir 1,0 1/t 1272 1884 1339
4,0 n/ra PPP Crummo 0,025 1/t 1197 1665 1461
MBII Puzo6odit 1,0 1/t + PPP Ctummno 0,025 n/t 1610 2064 1570
0e3 010JIOTYHUX TpenapaTiB 1107 1384 955
Mauna MBII Puso6odit 1,0 /T 1241 | 1422 | 1173
5,0 n/ra PPP Ctummno 0,025 i/t 1144 1393 1105
MBEII Puzo6odit 1,0 1/t + PPP Ctumno 0,025 n/t 1390 1494 1196
6e3 010JI0T1YHUX NpenapaTiB 1044 1237 936
IManga MBII Puzo6odit 1,0 1/T 1189 1333 1020
6,0 n/ra PPP Crtummno 0,025 a/t 1105 1255 1007
MBIT Puzo6odir 1,0 n/T + PPP Ctummno 0,025 i/t 1195 1384 1059
HIPos 76 85 98

VY 2017 poui Binmivanacs moaiOHa 3aJeXHICTh Y pO3BUTKY OakTepiit pusocepu HyTy. Tak,
3a camocTiitHoi f11i PPP Ctummno ta MBIT Pu3o6odiT 36imbmeHHs KUITbKOCTI OaKTepiit cKi1amano 10
KoHTpoto 27 1 30%, a 3a cymicHoi 1ii — 37%. 3a nii 61010r1YHUX MpenapariB CyMiCHO 3 repOiluMoM
B1IMIYaJIOCsl MaKCUMaJIbHE 3pOCTaHHS uyncenbHOCTI OakTepii. Tak, 3a mii repoinuay [lanna 3,0; 4,0;
5,0; 6,0 n/ra cymicHo 3 MBII Puzo6odir (1,0 n/T) + PPP Ctummo (0,025 11/T) 3aranbHa 4iCceNbHICTh
OakTepiit puzochepu HyTy 3poctania Ha 70; 124; 71; 51% BiamoBigHO.
CITOCTEPIrajocsi 3pOCTaHHs 3araJIbHOI YUCEIBHOCTI OaKTepiid y pusocdepi HyTy BiTHOCHO KOHTPOJITIO
I na 28 i 20% BignosiaHo. 3a cymicHoi Aii MIIb Puzo6odit i PPP Ctumrmio 3aranpHa 4ucenbHICTD
Oakrepiit 3pocrana Ha 48% (puc. 1).
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Hist rep6inuny Ilanga Ha 3aranbHy 4HCENBHOCTh OakTepiil B puzocdepi HyTy 3aiexana Bif
HOPMH BHECEHHS Ipenaparty. Tak, 3a camocTiitHoi aii repoinuay B Hopmax 3,0 Ta 4,0 ji/ra KUIbKIiCTb
OakTepiii BiTHOCHO KOHTpoJto | 30inbiryBanace B cepeqabomy Ha 30—47%, 3a Hopm 5,0 1 6,0 j1/ra —
35 ta 27% BiAMOBIgHO.
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Puc 1. 3aranbHa uncenbHICTh OakTepiil y puzocdepi HyTy 3aJ€KHO BiJ] 3aCTOCYBaHHS repOiuLy
[Manma, PPP Ctummo i MBI Puzo6odir (dasa uitinus, cepenne 3a 2015-2017 pp.):

1. be3 BukopucTaHHs 610JI0TIUHUX Mpenaparis i repOinuny (koHtpois I); 2. be3 BukopucTanHs 0610JI0TYHHX ITpenapariB
i repOinuy + py4Hi MPOMONIOBaHHS YyHpooBxk Beretanii (koHTpodis I1); 3. MBII Puzo6ogit 1,0 n/t; 4. PPP Crumno
0,025 n/T; 5. MBII Puzo6odit 1,0 o/t + PPP Crummo 0,025 n/t; 6. Ilanaa 3,0 n/ra; 7. [Tanga 3,0 i1/ra, MBI1 Puzo6odit
1,0 n/T; 8. [Manma 3,0 si/ra, PPP Ctummo 0,025 n/t; 9. [Manga 3,0 n/ra, MBII Puzo6odir 1,0 a/t + PPP Ctummo 0,025 n/T;
10. ITanxa 4,0 n/ra; 11. ITarna 4,0 n/ra, MBIT Puzo6odir 1,0 n/t; 12. [Tarna 4,0 n/ra, PPP Ctummno 0,025 w/T; 13. [Tarna
4,0 i/ra, MBII Puzo6odir 1,0 n/1+ PPP Ctummo 0,025 1i/t; 14. ITarga 5,0 n/ra; 15. Iarna 5,0 n/ra, MBI Puzo6odir 1,0
w/t; 16. [arga 5,0 n/ra, PPP Ctammo 0,025 n/T; 17. [anga 5,0 n/ra, MBI Puzo6odgit 1,0 5w/t + PPP Ctammo 0,025 n/t;
18. TTanzga 6,0 n/ra; 19. ITarna 6,0 n/ra, MBII Puzo6odir 1,0 n/1; 20. [Tarxa 6,0 n/ra, PPP Ctummo 0,025 n/T; 21. [Tanga
6,0 n/ra, MBIT Puzo6odir 1,0 n/T + PPP Ctummo 0,025 n/T.

3a cymicHoi aii MBII Puzo6odit (1,0 1/T) 1 PPP Ctummo (0,025 11/T) Ta BHECEHHS IO JaHOMY
¢dony repoinuay [lanna B Hopmax 3,0-4,0 n/ra KinpKicTh OakTepiit puzochepu HYTYy 3pocTana 1o
koHTpoito I Ha 55-106%. 3a cymicHoro Bukopucranass MBI Puzo6odir (1,0 n/T) 1 PPP Ctumno
(0,025 n/T) Ta BHEceHHs HacTynmHUX HopM repoiuuay Ilannma (5,0 Ta 6,0 n/ra) KUIBKICTH OakTepiit
puszochepu HyTy 3poctaina 10 KoHTpomo [ Ha 61 143%.

AHali3 OKpeMHX €KOJIOTO-TPO(PIYHUX TPYIl MIKPOOPIaHi3MIB y pu3ocdepi HyTy MOKa3as, 110
X KUTBKICTh TAKOXX 3aJIeKaa BiJl BUKOPUCTAHHS Pi3HUX HOpM repOinuay I[lanaa, BHECEHUX OKpeMo
1 Ha QoHi 00poOku nepen ciBooro HaciHnHs PPP Ctumno i MBI Puzo6odit (tadm. 1.2). Tak, 3a nii
repOinuay [lanma B Hopmax 3,0; 4,0; 5,0; 6,0 n/ra KUTBKICTB IENIOI030IITHYHIX MIKPOOPTaHI3MIB Yy
pusocdepi Hyty B 2015 p. 3pocna g0 koutpomto [ Ha 15; 15; 4 1 1%, KiTbKICTh aMOHI(IKYBaTbLHUX
Mikpooprasi3miB — Ha 1; 3; 2 1 2%, HiTpudikyBansaux — 6; 8; 7 1 5%, BinnoBinHO. 3aCTOCYBaHHS
PYYHHX TIPOIIOIOBAHb YIIPOJOBK BETETAIIIHOTO MEPioy CHpHUsIIO 3pDOCTaHHIO Yy pu3ocdepi HyTY
LEJIOJI030IITUYHUX MIKpOOpraHi3MiB Ha 9%, aMOHi(piKyBaIbHUX — Ha 6%, HITpU(]IKYBaTbHUX — HA
8% BIAMOBIAHO /10 KOHTPOIIO 1.

Buecenns repOinuay Ilanna B Takux ke HopMax Ha (OHI BUKOPUCTaHHS PETyIsTOpa pOCTY
pociua Ctummo (0,025 1/T) cripusiio 301TBIIEHHIO KUTBKOCTI TET0JI030JIITUYHUX MIKPOOPTaHi3MiB
Ha 20; 40; 30; 25%, amonidikyBansHuX — Ha 3; 10; 4 1 6%, HiTpudikyBaneaux — 6; 11; 10 1 6%
BIJIMOB1THO 710 KOHTPOJTIO [.

Ha ¢oni Bukopucranns MikpobHoro npenapary Puzo6odit (1,0 11/T) Ta BHECeHHs TepOinuay
[Tanga B Takux e HOpMax KUTBKICTD IENTFOJIO30TITHYHIX MIKPOOPTraHi3MiB 3pocTana Ha 25; 74; 37;
28%, amonidixyBanbHux —Ha 21; 31; 13 1 21%, nitpudikyBansaux — 33; 79; 17 1 15%, BianoBigHo.

KommekcHe BukopucTtanss peryiasitopa pocty pociaud Ctummo (0,025 11/T) 3 MiKpoOHUM
npenapatoM Puzo6odir (1,0 1/T) Ta BHECeHHs 1o aHoMYy (oHy repOinmny Ilanna B Hopmax 3,0; 4,0;
5,0 ta 6,0 5i/ra cTUMYIIOBAJIO 3pPOCTAHHSA KIUIBKOCTI LIETIOJIO030JITHUYHUX MIKPOOPraHi3MiB Yy
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Mikpooprasi3zmis — 36; 90; 43 1 34% BigmoBigHO 10 KOHTPOIIO .

puzocdepi HyTy — 29; 95; 54 ta 50%, amonidikyBanbHux — 24; 40; 33 Ta 15%, HiTpUdiKyBaIbHUX
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Puc. 2. UncensHicTs exonoro-tpodiuaux rpyn (102 KYO/r rpynty) y pusocdepi HyTy 3a1e5kKHO Bif
3acrocyBaHHs repoinuny [Tanna, PPP Ctummo i MBIT Puzo0odit (ha3u uBitiHHS, cepenHe 3a
2015-2017 pp.):

1. be3 BukopucTaHHs 6ioJ0oTiyHUX Hpenapartis i repOinuay (koHTpos I); 2. be3 BUKoprcTaHHS 010J10TIYHIX Mpernaparis
1 repOinuLy + py4Hi MPOMONIOBaHHS YNpoJoBxk Beretanii (konTpois I1); 3. MBII Puzo6odit 1,0 n/t; 4. PPP Ctumno
0,025 n/T; 5. MBII Puzo6odit 1,0 i/t + PPP Crummo 0,025 n/t; 6. [langa 3,0 w/ra; 7. [Targa 3,0 n/ra, MBI1 Puzo6odir
1,0 n/T; 8. [Manma 3,0 si/ra, PPP Ctammo 0,025 n/1; 9. IMarga 3,0 n/ra, MBIT Puzo6odir 1,0 n/T + PPP Ctummo 0,025 n/T;
10. TTanpa 4,0 n/ra; 11. Iarna 4,0 n/ra, MBIT Puzo6odir 1,0 n/t; 12. [Tarna 4,0 n/ra, PPP Ctummno 0,025 w/T; 13. [Tanna
4,0 /ra, MBII Puzo6odir 1,0 n/1+ PPP Ctummo 0,025 ii/t; 14. ITarga 5,0 n/ra; 15. anna 5,0 i/ra, MBI Puzo6odir 1,0
1/t; 16. Iarga 5,0 n/ra, PPP Ctammo 0,025 n/T; 17. [annpa 5,0 n/ra, MBI Puzo6odgit 1,0 5w/t + PPP Ctummo 0,025 n/t;
18. TTanma 6,0 /ra; 19. ITanga 6,0 a/ra, MBIT Puzo6odir 1,0 i/t; 20. [anaa 6,0 in/ra, PPP Ctummo 0,025 ni/T; 21. ITanga

6,0 1/ra, MBIT Puzo6odir 1,0 a/T + PPP Crummo 0,025 si/T.

AHanoriyHa  3aJIeKHICTh 13 (QOPMYBaHHSM  YHCEIHHOCTI  IIEIIOJIO3OTITUIHHX,
aMOH1(IKyBIbHUX Ta HITPUQIKYyBaJIbHUX MIKpPOOPTaHi3MiB y puzocdepi HyTy NMpOCTexXyBaaacs 1 B
2016 ta 2017 pokax. Ilpote, sixk 1 B 2015 pori, HaiOUIBIIA YHCETBHICT IIEIIOIO30JITUYHUX,
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aMOH1(DIKyBaTbHUX Ta HITPU(IKYBAIBHUX MIKPOOPTaHI3MIB y pu3ocdepi HyTY po3BHBAIACH 3a il
MikpoOHoro mpemnapary Puzobodir (1,0 11/T), perymsropa pocry pociun Crtummo (0,025 n/T) ta
BHECEHHs 110 AaHomy (ony repOinuny Ilanga B Hopmi 3,0—4,0 si/ra, ne nepeBakaHHs 10 KOHTPOJTIO
I cxmamano 36-88%; 27-41%, 41-99% BignoBigno y 2016 pomi ta 48-97%; 22-55%; 47-87% —
2017 pori.

VY cepeaHboMy 3a TPH POKH JOCIIKEHB 3a Ail repOinuny [langa B Hopmax 3,0; 4,0; 5,0; 6,0
J/Ta KUIBKICTh METI0JI030JITHYHUX MIKpOOpraHi3MiB y puzochepi HyTy 3pocia Ha 16; 17; 7 1 1%,
amoHidikyBanbHUX — Ha 1; 3; 2 1 4%, HiTpudikyBanbuux — 19; 13; 13 1 13%. Buecenns repOinuay
[Tanna B Takux ke HOpMax Ha (POHI BUKOpHUCTaHHA perynaropa pocty pociaud Ctummo (0,025 11/T)
3a0e3reyyBajo 3pOCTaHHS LETIOJIO30JITHYHUX MiKpoopraHisamiB Ha 18; 29; 28; 32%,
amoHi¢ikyBanbHuX —Ha 4; 11; 5 1 8%, mirpudikyBansaux — 19; 13; 131 13%.

Ha ¢oni Bukopucranus mikpooHoro npemapaty Puzo6odit (1,0 1/T) 3a BHeceHHS repOinumay
[Tanna B Takux K€ HOPMaxX KUTBKICTh LIENIONIO30JITUYHIX MIKPOOpraHi3MiB 3poctaia Ha 33; 73; 42;
43%, amonidikyBanbHux — Ha 17; 26; 13 1 21%, nitpudikyBansuux — 38; 94; 25; 19%.

KomruiekcHe BukopucTanss peryisitopa pocty pocima Ctummo (0,025 1/T) 3 MiKpoOHUM
npenapatoM Puzob6odir (1,0 11/T) Ta BHEceHHs o ganomy ¢ony repoinuny [langa B Hopmax 3,0; 4,0;
5,0 Ta 6,0 m/ra 3yMOBIIOBAJIO 3pPOCTaHHS KITBKOCTI LENIONO30JITHYHIX MIKPOOPTaHi3MiB y
pusocdepi Hyty Ha 37; 93; 49 ta 44%, amoHidikyBansHuX — 24; 45; 31 Ta 21%, HiTpUdiKyBaITbHUX
—44; 100; 50 ta 44%, BIAMOBIIHO 10 KOHTPOIIO 1.

VY3aranpHIOIOYM JaH1 JUCHEPCIHHOTO aHamizy, MOXXHAa CTBEP/KYBAaTH, IO MOKA3HUKU
YUCEILHOCTI MIKpOoOioTH y pusocdepi HyTy Ha 59% 3anexanu Big dakropy A (repoimua [langa),
21% — Bin ¢akropy B (Oionoriuni mpenapatu), Ha 6% — BiA B3a€MOZIT TOCIITKYBaHUX (PaKTOPIB,
iHmn Qaxropu (morogni ymoBu) cranoBmin 14%. [Tonibni ocobmmBocTti popMyBaHHS MiKpoOiOTH
pu3odepu 3epHOO000BHX KyJIbTYp BiAMIYAHM 1 iHII TOCITIHKEHHS Ta mparli Haykoiis [16, 17].

Po3paxynku koedimieHTa KOpENsIii 3acBiTYUIN TOMIPHHUNA 3B'I30K (KOE(IIIEHT KOpemsiii
0,33) Mixk MOKa3HUKAMU 3arajibHOI YUCEIBHOCTI MIKPOOPTraHi3MiB Ta BPOXKANHICTIO MOCIBIB HYTY.

KoeogimienT kopenswmiii MK @NOKa3HUKAMHM YHUCEJIBHOCTI €KOJIOTO-TPO(QIUHMX TIpyll
MIKpPOOpraHi3MiB Ta BpOXaWHICTIO MOCIBIB HyTy ckianaB 0,42, mo MHiATBEPAXKYE BaXIJIUBICTh
MiKpOO10JIOT14HOT CKIa/10BO1 Y pOpMYyBaHHI MPOyKTUBHOCTI MOCIBIB.

BucHoBkmM. 3aranbHa yncenbHICTh OakTepiit puzocdepu HyTy BapitoBaiga 3ajJeKHO BiJ
MOTO/IHHUX YMOB Ta BiJl BUKOPUCTAaHHSA pi3HUX HOpM repOinuay [lanna okpemo 1 B KoMILIeKci 3
010JI0rYHUMH ITperapaTamMHu.

Haii6ip1a yncenbHICTh 6akTepiil puzocdepu HyTy popMyBasiacs y BapiaHTi IHTETPOBAHOIO
BUKOPHUCTaHHA IpyHTOBOTO repoinuay [lanaa B Hopmi 4,0 5i/ra, peryastopa pocty pociuH CTuMno
(0,025 n/t) Ta MikpoOionoriunoro mpenapary Puzo6odit (1,0 i/T), ne mepeBUIIEHHS BIJHOCHO
koHTpomo | cknaznano 106%.

UrcenpHICTh MIKPOO10TH OKPEMHX €KOJIOTO-TPO(PIUHUX TPyl y puzochepi HyTYy 3anexana Bij
MOTOJJTHUX YMOB Ta BUKOPUCTaHHS JOCTIJKYBAaHUX MpenapartiB, ajie HAWIHTeHCUBHINIMMN ii pO3BUTOK
MIPOCTEKYBABCS 32 1HTErPOBAaHOTO 3acTocyBaHHs repOinuay [lanna B Hopwmi 4,0 ni/ra, perymnstopa
pocty pociuH Crumno (0,025 n/T) 1 mikpobionoriunoro mnpemnapary Puzobodit (1,0 a/1), me
NEPEBUILEHHS! YHCEJIBbHOCTI LETION030JITHYHUX, aMOHI(QIKYBaIbHUX Ta HITPUPIKYBAIbHUX
MIKpOOpraHi3MiB cKJajaajio B ceperabomy 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 | / ha (active substance - pendimethaline) separately and on the background of the plant growth
regulator (PPP) Stimpo at a rate of 0.025 I/ t (biologically active substances complex), microbial preparation
(MBP) Rizobdfit 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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