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EFFECT OF TILLAGE METHODS ON DIRECTIONALITY AND INTENSITY
OF MICROBIOLOGICAL PROCESSES IN GRAY FOREST SOIL

Abstract. The direction and intensity of microbiological processes in the gray forest soil with
different ways of its primary tillage has been investigated. It has been established that the method and
depth of primary tillage affects the abundance and physiological and biochemical activity of
microorganisms of most studied ecological, trophic and functional groups. Soil after plowing
characterized with the lowest number of microorganisms, and soil after surface cultivation — with the
largest. The total number of microorganisms in the control variant with surface cultivation exceeds
the number of bacteria in the control variant with plowing at 2,10 times, with bringing of by-products —
at 2,03, with fertilization — at 1,31 times.

Method of soil tillage affects the number of Azotobacter: fertilization with plowing and disking
leads to a significant increase the number of microorganisms and the change of the dominant species
of Azotobacter vinelandii on A. chrooccocum. Fertilization with using of surface cultivation leads to
decrease the number of Azotobacter population at 3,3 times, while change in the dominant species
does not occur. Adding by-products leads to an increase the number of Azotobacter, because the C/N
ratio in the soil is increasing.

Adding crop by-products which contain large amounts of polysaccharide molecules with the
ability to accumulate a variety of pollutants promotes a decrease pressures on agroecosystem, resulting
in a decrease the proportion melanin-synthesizing micromicetes in the total number of microscopic
fungi. Adding crop by-products together with mineral fertilizer by-products which are composed of
undesirable impurities again leads to an increase the proportion of melanin-synthesizing micromicetes.

Tillage affects the activity of organic matter development: this process is more active with the use of
plowing than process with the use of disking and surface cultivation. Adding by-products can significantly
reduce the activity of organic matter expenditure: with plowing — by 146,6 %, with disking — 16,9, with surface
cultivation — by 28,8 %. The combined use of by-products with chemical fertilizers can reduce this figure even
greater extent due to better plant growth in these experimental variants and the allocation of root exudates that
affect the course mineralization processes in soil. Tillage variants differ in their effects on mineralization
activity of humic substances. Ploughing leads to the activation of this process: humus mineralization activity in
the control variant is higher than in variants with disking and surface cultivation by 11,9 and 49,6 %,
respectively. Maximum deceleration of humus mineralization is achieved with soil surface tillage.

The toxicity of the soil is the smallest with the use of plowing, especially in the form of plant mineral
nutrition optimization and adding of by-product precursor. A possible reason for this may be the oxidation of
toxic substances with oxygen that has more access in comparison with the soil surface disking and cultivation.

Keywords: soil tillage, ammonificators, Azotobacter, polysaccharide-synthesizing microorganisms,
melanin-synthesizing microorganisms, organic matter development, humus mineralization, phytotoxicity.
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BJIIMAHUE CNOCOBA OBPABOTKU HA MUHTEHCUBHOCTb
U HAMNPABJIIEHHOCTb MUKPOBMOJIOM'MYECKUX NMPOLIECCOB
B CEPOU NECHOM NOYBE

VccnenoBany HanpaBIeHHOCTh ¥ MHTEHCHBHOCTh MHKPOOMOJIOTHYECKUX IPOLIECCOB B CEPOi
JICCHOW TIO4BE MpH HCNONb30BaHUM BcmaxuBaHus (12-14 cwm), nuckoBanusa (10-12 cm) u
MOBEPXHOCTHONW 00paboTku (5—7 cM) B BapuaHTax: 0e3 ynoOpeHMH, ¢ 3amaxuBaHHEM MOOOYHOMN
MPOIYKIIMK MPEALIECTBEHHNKA B ceBooOopoTe (cost), To ke + NgoPgoKgo. YcTanosmeno, uro crmocob
1 riryOuHa 0O0pabOTKU MOYBHI BIUAECT HA YHCICHHOCTh M (PU3HOIOT0-OMOXUMHUYECKYIO aKTHBHOCTH
MHKPOOPTaHM3MOB OOJIBIIMHCTBA HM3YyYCHHBIX 3KOJOTO-TPOGHUIECKNX M (YHKIMOHATIBHBIX TPYIIIL.
MUHUMaIBHOW  YHCICHHOCTBIO MHKPOOPTAaHH3MOB — XapaKTEPU3YIOTCS BapHaHTHl ONBITA C
HCTIONIb30BAHMUSIM BCIIaXMBAHMSI, MAKCUMAIBGHOIH — IT0YBAa BAPHAHTOB C OBEPXHOCTHOH 00pabOTKOIA.

Cnoco06 00paboTKH BIMSET HA aKTUBHOCTH OCBOCHMS OPraHMYECKOrO BEIECTBA MOYBBI: IPH
BCIIAXMBAHUU OTOT TPOIECC MPOUCXOJUT aKTHBHEE, 4eM INpH o0paboTke Oe3 o0opoTa IuiacTa.
BcnaxuBaHue Takke MPUBOAUT K aKTHBU3ALUK MPOIIECCOB MUHepanu3anuu rymyca Ha 11,9 n 49,6 %
1O CpPaBHEHHMIO C IIOKAa3aTe/SIMH BAapUAHTOB JMCKOBAHMS U  IIOBEPXHOCTHOH 0OpabOTKH.
MakcuManpHOe — 3aMEUICHHE MHHEpAIM3alMd TyMyca JOCTHIaeTcs IpH  HCIOJIb30BAaHUH
MOBEPXHOCTHOW OOpabOTKM TOYBBEI B BapHaHTE C 3alaXWBaHHEM MOOOYHOH MPOIYKIHU
HpEIIECTBCHHIKA B CEBOOOOPOTE.

Knioueevie cnosa: cnocob6 obpabomxu nousvl, aAMMOHUPDUKAMOpPLI,  azomobaxmep,
noaucaxapuocunmesupyioujue, MelaHUHCUHMesupylouwue MUKpoMuyemsl, 0C60eHUe OP2AHUYECKO20
sewecmea, MUHEPAIU3AYUs yMycd, PUMOMOKCULHOCTIb.
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BMJIMB CNOCOBY OBPOBITKY HA CIMPAMOBAHICTb TA HAMPYXEHICTb
MIKPOBIONOINYHUX MPOLECIB Y CIPOMY NIICOBOMY [PYHTI

JlocipkyBany CIpsIMOBaHICTh Ta IHTCHCHBHICTH MIKPOOIOJIOTIYHUX IIPOLECIB Yy CipoMy
JicoBOMy TPyHTI 3a pi3HHX cCI0c00iB #oro ocHOBHOro oOpoOiTKy Yy BapianTax: 0e3 noOpuB
(KOHTpOJIB); 3 3apOOIITHHSAM MOOIYHOI MPOAYKILIi MONMEpeTHNKA; 3 3aPOOIISTHHAM HOOIYHOI MPOIYKIIT
Ta MiHepadbHUX H00pHB y 1031 NgoPsoKgy. BcranoBieno, mo cmoci6 i rmubuHa OCHOBHOTO
00poOITKy TPYHTY BIUIMBAa€ Ha YHCENBHICTH 1 (Pi31070T0-010XIMIYHY aKTHBHICTH MIKpOOPTaHi3MiB
OUTBIIOCTI TOCTIHKEHUX EeKOJIOTO-Tpo(iuyHuX 1 (YHKIIOHANEHUX Tpyn. HaiiMeHIIO 4YHCcenbHICTIO
MIKPOOPTaHi3MIB XapaKTepH3yeThCsl TPYHT IICIS OpaHKW, a HAWOIIBIIOI0 — IICIS IOBEPXHEBOTO
00pOOITKY.

OO6poOITOK IPYHTY BIUIMBA€E Ha aKTHUBHICTb OCBOEHHS OpPraHiYHO! PEUYOBHHHM: 32 OPAHKH LEH
MpoIleC MPOXOINTH aKTHUBHIIIE, HiXk 32 00po0iTKy 6e3 obepTanHs ckubu. OOpoOITOK 3 0OEepTaHHIM
CKHOHM BUKJIMKA€E aKTHBI3allil0 MiHepasti3alii ryMycy, iHTCHCHBHICTb SIKOi BHIIA, HIX 33 JUCKYBaHHS 1
HoBepxHeBoro o6pobiTky Ha 11,9 1 49,6 % BianosigHo. MakcuManbHe YNOBUIbHEHHS MiHepatizarii
TYMYCy JOCATAa€TbCA 3a IOBEPXHEBOTO OOpOOITKY TIpyHTY 1 3aoproBaHHSA MOOIYHOI MPOYKIii
MOTIEPEAHUKA Y CiBO3MiHI.

Knrwuoei cnosa: 06pobimoxk 2pYHmY, amonighikamopu, aszomobakmep,
nonicaxapuocunmesy6aibHi, MeIAHIHCUHME3YBANbHI MIKDOMIYemuy, OCB0CHHA OP2AHIYHOI pevosuHlU,
MiHepanizayis 2ymycy, imomokcuunicms
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BCTYN

Crocobn 00poOiITKy TPYHTY, OCOONHBO 3a IX TPUBAIOTO BHUKOPHUCTAHHS, MAaOTh
ICTOTHUI BIUIMB Ha (i3UKO-XIMIUHI NMOKa3HUKU TPYHTY, CITIBBIJHOIICHHS MK BOJIHOIO 1
MOBITPSHOIO (ha3aMu, BH3HAYAIOUN TAaKUM YWHOM PIiBEHB iX 01010Ti4HOI akTUBHOCTI. [Ipm
IbOMY BiIOyBarOTbCS CTPYKTYpHI 1 (YHKI[IOHANBHI 3MiHH Yy CKJIaai MiKpOOHHX
yIpyIoBaHb: 3MiHM JOMIHYIOYMX BHJIB, 3MiHa CTparerii pocTy, NUIIXiB MiKpOOHOT
TpaHcdopmariii rymycy, 30KkpeMa, akTuBizalis npouecy aerymigikanii (Iutinskaya et al.,
2010; Blagodatsky et al., 2008). 3a TpuBaxoro BUKOpHUCTaHHS OE3MOIUIICBOTO 0OPOOITKY 1
rMOOKOT OpaHKM  CIIOCTEPITaeThCsl 3HWKEHHS POAIOYOCTI YOPHO3EMHOTO IPYHTY,
NOCHJICHHST MOOUTI3allifHUX TIpOlEeciB, 3MEHIIEHHS YHCEIbHOCTI LENI0I030PYHHIBHUX
Mikpooprasi3miB i a3orobakrepa (Korzhov et al, 2009). KinpkicTh O0CTaHHBOTO
3MeHIyeTbes B 2,1-2,3 pasu 3a 6e3nonuneBoro oOpodiTKy 1 Ha 29-37 % 3a opaHKH Ha
rubuny 1o 30-32 cm.

B rpyHTI 3 BHCOKOIO NIUIBHICTIO CIOBUTBHIOETHCS Ta3000MiH 3 aTtMochepHUM
MOBITPSIM, 3pOCTa€ BMICT Ta3iB — TMPOAYKTIB aKTUBHOI isTIBHOCTI aHAaepOOHHX
MIKpPOOpPraHi3MiB (JIOKCHIy BYIJICIIO, METaHy, €THJCHYy Ta iH.). 3a Takux YMOB
IHTCHCUBHICTh ~ PO3KJIQJaHHS CBDKHX POCIMHHUX PEMITOK  3HIKYETHCS, OIHAK
mokpamtyeTbes ix rymidikarmis (Iutinskaya et al., 2010). O. A. Bepecrernpkum 3podiaeHO
BHCHOBOK, IO 3a OE3IOJMIEBOrO OOpOOITKY B TPYHTI 3pOCTaE YHCEIBHICTH aepoOHOi
Mikpodiopu (MIKpOMIIETH, 1IETI0I030pYHHIBHI OakTepii), BHACIIZOK YOTO TpaHChOpMarlis
CBIXKOi OPTaHIYHOT MacH BiJOYBAE€THCS 3 BUCOKOIO IHTCHCHBHICTIO 1 HU3BKUM Koe(ilieHTOM
rymidikanii (Berestetskij et al., 1984).

[Mopsin 13 cucremamu OOpOOITKY IPYHTY Ha MiHepaizaliifHi MpolecH B IPyHTax,
30epeKeHHs 1 BIATBOPEHHS 3arajlbHOI OPraHIYHOI PEUYOBHMHM 1 TYMYyCy CYTTEBO BIUIMBA€E
BUJI CLIIBCBKOTOCIIONIAPCHKOI KyJIbTypH, sika Bupouryerbes (Iutinskaya et al., 2010). Tomy
HaM{ PO3IOYATO JOCIIDKEHHs BIUIMBY THILy OCHOBHOTO OOpOOITKY CIpOro JicOBOTO
TPYHTY Ha IHTCHCHUBHICTH Ta CIIPSIMOBAHICTh MIiKPOOIOJIOT1YHUX MPOIECIB Y KOPEHEBIN 30Hi
POCIHH STUMEHIO Ha (DOHI PI3HUX CHCTEM yIOOPCHHS.

MATEPIANU | METOAW OOCHIAXEHDb

JlocnimpkeHHsT TPOBeACHI B CTalliOHAPHOMY JOCIHIAL By OOpOOITKY IPyHTY i
60opoTeOM 3 Oyp’stHaMu Ha cipomy sicoBomy IpyHTI JIT «AI» Yabanm» HHI[ “Incturyt
3emsiepodctBa HAAH”, mo posramoBanuii y miBHIuHIA wactuni Jlicocremy Ykpainu.
IpynT — cipuif micOBHMI KpyNHONMIYBATHI JIETKOCYIJIMHKOBHM. BMiCT rymycy B mapi
0-30 cM Ha MOMEHT MPOBEICHHS HOCHiKeHb ckiaB 1,30—1,35 %, peakmis rpyHTOBOTO
pozuuHy — 5,6—6,2, BMicT pocdopy Ta kaiiro — 10—-12 mr/100 r rpynry (3a KipcanoBum).

Y jmochimi BUBYAIM BIUIMB OE€33MIHHOTO OCHOBHOTO OOpOOITKY IPYHTY, SIKHU
BiZIpi3HABCS crocoOoM Ta TIHOWHOK: opaHKy Ha 12—14 cwm, mauckyBanHs Ha 10-12 cMm i
MMOBEpXHEBUH 00p00iTOK Ha 5—7 cM. OOpoOITKM BUBYANIM HA TPHOX (PoHAX yHOOpeHHs: Oe3
JI00pHuB (KOHTPOJIB); 3 3apobisiHHsAM mnobiynol nponykuii (ITm) nomepenHuka — coi; 3
3apOOIITHHAM TOOIYHOT MPOMYKIIii Ta MiHepanbHUX HOOpHB Y 1031 NgoPsoKeo. KympTypa —
ssaMminb copty CoHmenap.

YuceNnbHICTh MIKPOOPIaHi3MiB OCHOBHHX €KOJIOTO-TPO(IYHUX TPYI OI[IHIOBAJIN
METOJIOM BHUCIBY TPYHTOBOI CycCIleH3ii Ha BimmoBimHiI moxkuBHI cepenosuima (Tepper et al.,
2004). IToka3HHKHM IHTEHCHUBHOCTI MiHepaji3amii CHOJyK a30Ty, OpraHiuHOi PEYOBHHH i
ryMycy, a TakoX BiporigHicte (¢opMmyBaHHS OakrepianbHuX KojoHiH (BOK)
po3paxoByBaiH K BkasaHo panime (Malinovska, 2011). @iTOTOKCHYHI BIACTHBOCTI IPYHTY
BH3HAYaAJIM 3 BUKOPUCTAHHSM POCIMHHUX OioTecTiB (mmeHuns o3uma) 3a H. A. Kpacuib-
HikoBuM (Metody izucheniia.., 1966) CratuctuuHy oOpoOKy pe3ysbTaTiB MPOBOIWIN 3
BHUKOPHCTAHHSAM Cy9acHUX nporpam Microsoft Excel.
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PE3YNbTATU OOCHNIMXEHb TA IX OGFTOBOPEHHS

B pesynbrari mnpoBeieHMX JOCHI)KEHb BCTAHOBJIEHO, IO CIOCI0O OCHOBHOTO
00pOOITKY IPYHTY CYTTEBO BIUIMBAE HA YHCENBHICTH MIKPOOpPraHi3MiB y KOPEHEBiH 30HI
poCIMH s4YMeHIo. 30KpeMa, 3a 3aCTOCYBaHHs OpaHKH 4YHCENIbHICTh aMOHi(iKaTopiB €
HIDKYOI0, HIXK 32 BUKOPHUCTAHHS AMCKYBaHHS 1 MMOBEPXHEBOro oOpoOiTKy (Tadu. 1). Brms
JIOCII/PKEHUX arpornpuioMiB: BHECEHHS MMOOIYHOT NPOIYKIIil POCIMHHUITBA 1 MiHEpAIbHUX
JOOpUB OiMbII BIMYYTHUH 32 BUKOPHUCTAHHS OpaHKM 1 AMCKyBaHHS. Tak, BHECEHHS
moOIYHOT TPOAYKIii 1 MiHepambHUX IOOpPHB y BapiaHTax OpaHKH MPHU3BOIUTH IO
30ipIICHHST YMCeNbHOCTI amoHidikartopiB Ha 53,5 1 77,5 %; BiANOBiAHI MOKa3HWKH Y
BapiaHTax AWCKyBaHHA ckiajgaote 92,7 1 106,4 %. 3a BHKOpPHCTaHHS ITOBEPXHEBOTO
00po0OiTKy BIUIMB arponpuiOMiB € HE TaKUM BIiOUyTHUM 1 30UTBIIEHHS YHUCETBHOCTI
amMoHi(ikaTopiB 3a BHECEHHsS M0OIUHOI mpoxykuii ckinagae mume 10,5 %, 3a cymicHOro
BHECEHHs MOOIYHOI MpoAykuii i MiHepambHHX moOpuB — 11,9 %. Lls 3akoHOMIpHICTH
BUSIBJIIETBCSL  Ha NPHUKIAAI MIKPOOPraHi3MIiB I1HINMX JOCITIDKEHHX TpyN 1 3arajibHOi
YHCENBHOCTI MIKpOOpraHi3MiB. Haitmenmioro YHCENBHICTIO MIKpOOpraHi3miB
XapaKTepU3y€eThCsl TPYHT Y BapiaHTaxX OpaHKH, HalOLIBLIO — Yy BapiaHTax MOBEPXHEBOTO
00po0iTKy. Tak, 3arajibHa YHCENBHICTH AOCI/DKEHUX MIKpPOOPTaHi3MiB y KOHTPOJIBEHOMY
BapiaHTi MTOBEPXHEBOTO OOpOOITKY TIIEPEBUILY€E YHUCENBHICTH MIKpOOpPraHi3MiB y
KOHTPOJILHOMY BapiaHTi opaHku y 2,10 pa3u, 3a BHeceHHs moOiuHO1 nmpoaykuii — 2,03, 3a
BHECCHHS MiHepallbHUX 100puB —y 1,31 pa3u.

baratopiuHMMH ~ JOCHi/UKEHHAMH OyJIO [OKa3aHO, IO BHECCHHS a30THHX
MiHEpaTbHUX MOOpPHB y Cipwii JIICOBHH TPYHT NPHU3BOJUTH /10 3MEHIICHHS YHCEIBHOCTI
a30To0aKTepa, OCKUTBKH BiH CTa€ MEHII KOHKYPEHTHO3JAaTHUM B YMOBax 3a0€3MeUeHOCTI
rpyary asotom (Malinovska, 2011; Malinovska and Dombrovska, 2011). Haseneni
pe3yJbTaTh CBigYaTh MpO TeE, IO XapaKTep BIUIMBY MIHEPalIbHUX JOOPUB Ha YHCEIbHICTH
a30To0aKTepa 3aJIeKHUTh BiJ crnocoly OOpoOITKY IPYHTY: 32 OpaHKH 1 JMCKyBaHHs
BHECEHHS MiHEpaJIbHUX JOOPHB CIIPUSIE CYTTEBOMY 301IBIICHHIO YMCEIBHOCTI 3a3HAYECHOTO
MIKpOOpraHi3My, NpH IIbOMY 3MIHIOETHCSI JOMIHYIOUMHA BHJ a3oTobakTepa 3 Azotobacter
vinelandii wa A. chrooccocum. 3a BUKOPUCTaHHS ITOBEPXHEBOTO OOpOOITKY YHMCENBHICTH
azoTrobaKkTepa B pe3yJbTaTi BHECEHHS MiHEpaJbHUX JOOPHB 3MEHIIYEThCS Y 3,3 pasu, mpu
IFOMY JTOMIHYIOUHH BUJI 3aJIMIIAETHCSA THM CaMUM, 5K 1 y BapiaHTi 6e3 BHECEHHS TOOpHB —
A. vinelandii. BaxxnuBo MiIKpecIUTH, M0 BHECEHHA MOOIYHOI MPOMYKIii MPU3BOAMUTE IO
30UTBIIICHHS ~ YUCENBHOCTI  a30To0aKkTepa, OCKUIBKHM Yy  TPYHTI  MJBUIIYETHCS
coiBBimHomeHHss C/N. Oco0iauBO SICKpaBO 1l 3aKOHOMIPHICTh TIPOSIBIISIETBCS 32
BUKOPHCTAHHS NOBEPXHEBOIO OOPOOITKY 1 JUCKYBaHHS, MPHU I[OMY TaKOXX 3MIHIOETHCS
OMiHYIOUM BUA a3oTobaktepa 3 A. vinelandii Ha A. chrooccocum. OTxe, BIUTUB
arponpuiioMiB Ha YHCENIFHICTh a30TO0AKTEpa Ma€ CKIAIHUN XapakTep, KUl 3aJIe)XnuTh Bil
BMICTY JOCTyIHOro a3ory, chiBBigHouieHHs C/N B IpyHTi, BUJY CLIbCHKOT'OCIIOAAPCHKOT
KyJnbTypH, sika BupomlyeTbes (Malinovska and Litvinov, 2011; Malinovska, 2011), i
crocoby 00po0iTKy TIpYyHTY, SIKWI BIJIMBAa€E, MOXIIMBO, uepe3 (OPMyBaHHs IMOBITPSIHOTO
PEKUMY I'PYHTY, OCKUIBKH a30TO0aKTep € aepOOHUM MiKpOOPTaHi3MOM.

Croci6 00po0ITKy IpYHTY BIUIMBAE Ha YHCEIBHICTh MiKPOOPTaHi3MiB TaKOi BXKJIMBOT
MIaTHOCTUYHOI ~ Tpymu  SK  MoJicaxapuAcWHTe3yBaibHI  Oaktepii.  [losakmiTmHHI
HOJiCaXapuand TIPYHTOBHUX MIKPOOpPraHi3MiB 3a0e3ledyloTh NpOIyLEHTaM MepeBard 3a
BW)KMBAHHS y TMPHUPOJHUX YMOBax: JIONIOMAararOTb BHTPUMYBATH TPHUBAIY HOCYXY,
MIPUCKOPIOIOTE TU(Y3iI0 HU3BKOMOJIEKYJSIPHUX MOXHBHUX DPEUOBHH y Oe3mocepenHiit
OJIM3BKOCTI BiJ KIITHH, IPUIMAIOTh Y9acTh B aAre3ii KIITHH 10 TigpopoOHUX cyOcTpariB i
I'PYHTOBUX YaCTOYOK, 3aXUILNAIOTh KITITUHHU BiX Jii O101W/AIB 1 IETepreHTiB, iIHTEHCH(DIKYIOTh
PO3YMHEHHSI MiHEpAJIbHUX €JIEMEHTIB 3 BaYKKOJOCTYITHHUX (POPM, MOKPAIIYIOYH TUM CaAMUM
MiHepaJibHe KUBJICHHs pocyinH Ta iH. (Malinovska, 2007). Bce 1ie 103Bossie po3riisiiaTy
Mi/IBUIIEHY KUTBKICTh IOJIiCaxapuICHHTE3YBAIBHUX MIKPOOPTaHi3MiB SIK IPHCTOCYBAHHS
MIKpOOHOTO YrpyMOBaHHS JI0 OTOYYIOUOTO CEPEIOBHMINA, 110 3a0e3reuye HOMy CelIeKTHBHI
mepeBard B yMoOBax cTpecy. MikpoOHI yrpynoBaHHS BapiaHTIB i3 BHKOPHUCTaHHIM
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IUCKYBaHHS 1, OCOONMBO,  IIOBEPXHEBOTO OOpOOITKY XapaKTepU3YIOThCA OLIBIIOI0
YHCEIBHICTIO MOJiCaXapuICHHTE3yBAIbHIUX MIKPOOPTaHi3MiB, TOMy MOXHa BBaKaTH ixX
OipII CTaOITPHUMH 1 TIPUCTOCOBAHUMHE /10 HAaBKOJHUIIHBOI'O CEPEIOBHINA, HIX MIKpOOHi
YIpyIOBaHHS BapiaHTIB IPYHTY 32 BUKOPUCTAHHS OPaHKH.

OnHi€lo i3 3aXMCHUX peakliii MIKpOOpraHi3MiB Ha aHTPOIIOT€HHE 3a0pyAHEHHS €
3[aTHICTh 10 YTBOpPEHHs MenaHoinHux mirmeHTiB  (Zhdanova and Vasilevskaia, 1988).
Pe3ynpraTi mpoBeneHMX HAaMH  JOCIHIIPKEHb MiATBEPPKYIOTh LI BHCHOBOK: BHECEHHS
NMoOIYHOT TPOAYKIIl POCIMHHMITBA 3HIKYE JOJIO MIKPOMINETIB, SKi CHHTE3YIOTh
MeNaHiHM y BapiaHTi opaHku Ha 87,7 %, y BapiaHTi muckyBanHs — Ha 56,3 % 1 3a
noBepxHeBoro o0podiTky — Ha 180,7 % (Tabn. 1). OTxe, BHECEHHsS MOOIYHOI PEYOBHHH,
sIKa MICTUTBh BEIIMKY KUTBKICTB MOJIiCaXapuIHUX MOJIEKYI i3 aKyMyIIIOBaJbHOIO 3/IaTHICTIO
IIOJO0 PIZHOMAHITHHX IOJIOTAHTIB, CIPUSE€ 3MEHIICHHIO AHTPOIIOTEHHOTO THCKY, IO
BHUPAXKAETHCS y 3MEHINEHHI YacTKH MEJIaHIHCHHTE3yBaJbHHX MIKpOMiNeTiB. BHeceHH:
CYMICHO i3 MOOIYHOIO TPOIYKII€I0 MIHEPaTbHUX NOOPHB, AKi MAlOTh y CBOEMY CKIAIi
HeOaXkaHi TOMIIIKH, 30KpeMa, BaXKKi METalld, 3HOB NPH3BOIUTH IO 30UIBIIEHHS YacCTKU
MeJlaHIHCHHTE3YBaJIbHUX MIKPOMILIETIB y 3arajbHiil KIIbKOCTI MIKPOCKOIIIYHHUX I'PUOIB.

HocnimkenHs ¢izionoro-6ioxiMivHOT akTHBHOCTI MIiKpOOPTaHi3MiB 0€310CepeHbO Y
IPYHTI [TOKa3ajo, 10 0OPOOITOK IPYHTY CYTTEBO BIUIMBAE Ha Liei Moka3HuK (Tadum. 2). Taxk,
iMMOOiTi3aTOpH MiHEpaJIbHOTO a30Ty, NeaoTpodu i MobinizaTopu MiHepanbHUX (ocdariB
OiJbII aKTUBHI 332 BUKOPUCTAHHS OPAHKM, OJNITOHITPO(LIN 1 aBTOXTOHHI MIKPOOpPTaHi3MH —
32 BUKOPHCTaHHS JWCKYBaHHS, HITpU(IKATOpW, MIKPOMIIETH 1 ILEI0JI030pyHHIBHI
MIKpPOOPTaHi3MH — 32 BUKOPUCTAHHS ITOBEPXHEBOTO 0OPOOITKY 1 TUCKYBaHHS.

OOpoOiTOK TPYHTY BIUIMBA€ Ha AaKTHBHICTh OCBOEHHS OpraHIYHOI pPEYOBHHHU: 32
BUKOPHCTaHHA OpaHKM Led Ipolec INPOXOIUTh AaKTUBHIIMIE, HDK 3a BHKOPHUCTaHHA
JIICKYBaHHS 1 MOBepXHEBOro 00poOiTKy (Tabm. 3). Brecenns mobiwHOoi mpomyKmii J03BOISIE
CYTTEBO 3HU3HUTH aKTHBHICTb BUTPAuaHHs OPTaHIYHOI PEUYOBUHU: 32 OpaHKU — Ha 146,6 %, 3a
JTUCKyBaHHS — 16,9, 3a moBepxHEeBOro 00pobiTky — Ha 28,8 %. CyMmicHE BHECEHHS MOOIUHOT
MPOIYKIIii 13 MiHEPATLHUMH JOOPHBAMH JI03BOJISIE 3HU3UTH IICH MOKA3HUK I Y OLIBIIOMY
CTYIICHI 3aBIIIKM KPAIOMY POCTY POCIIHH Ha IUX BapiaHTax JOCIITY 1 BUIUICHHS KOPCHEBUX
€KCY/IaTiB, 5IKi BIUIMBAIOTH Ha repe0ir MiHepatizaiifHuX POLECiB Y TPYHTI.

Bapianti 00po0OiTKy IpPYHTY pO3pI3HAIOTECS 3a CBOIM BIUIMBOM Ha aKTHUBHICTb
MiHepatizanii TyMycoBux croiyk. OpaHka crpusie iHTeHCHdikamii I[boro mpouecy:
aKTHBHICTh MiHepali3alii T'yMycCy B KOHTPOJI TIEPEBHIILy€ TOKa3HUKN BapiaHTIB TUCKYBaHHS
1 moBepxHeBoro 00poditky Ha 11,9 i 49,6 % BimOBiAHO; 32 BHECEHHS IOOIYHOI MPOIYKIIii
BIIITOBITHI TIOKa3HUKU CKIanaroTh 15,6 1 37,1 %, 3a omrumizamii MiHEpaIbHOTO XUBICHHS
pocimH — 0 1 5,49 % (tabm. 3). Takum uyuHOM, HaHOUIBIIOID MIPOIO YIOBIIBHEHHS
MiHepami3alifHUX MPOILECiB T'YMYCOBHX CIIOJYK MO)KHA JOCSTTH 32  BHKOPHCTaHHI
moBepxHeBoro 00poliTKy. OTprMmaHi HamMH JaHi CHIBIAAAIOTh 13 3aKOHOMIPHOCTSIMH,
BCTaHOBJICHUMH MIiXHOBCBHKOIO i3 cmiBaB. (Mikhnovskaya and Mironova, 1983): 3a
JIBOXPIYHOTO BHKOPHCTaHHS OE3MOJNUIIEBOrO OOpPOOITKY YOpPHO3EMY BMICT aBTOXTOHHOT
MIKpO(IIOpH iICTOTHO 3MEHIIY€ETHCS, 10 NPU3BOAUTH 10 30LIbIICHHS BMIiCTY rymycy Ha 0,2—
0,3 %. Omnak, 3a TpuBasoro (10-18 pokiB) BHKOpHCTaHHS OE3MOIMIIEBOTO OOPOOITKY
PO3BUTOK aBTOXTOHHOI MIKpO(UIOPH 3HOB aKTHBI3YEThCS, MiHEpalli3amiiiHa aKTHBHICTb
MIKpOQIIOpH 3pOCTaE 10 PiBHS BapiaHTIB i3 3aCTOCYBaHHIM OPAHKH i TOAJBIIOTO 3POCTAHHS
BMICTy Tymycy He BinOyBaethcs (Mikhnovskaya and Mironova, 1983). 1li mani cBiggats Ha
KOPHUCTB YepTryBaHHS OPaHKH 3 OC3ILTYKHUM 00pPOOITKOM.

Buecennst moOiuHOi mnpoxykuii, i, OCOONMBO, OJHOYACHO 3  ONTHUMI3yBaHHIM
MiHEpaIbHOTO KHUBJICHHS POCIHH, TAKOXK CIPHSE YIOBUIBHEHHIO PO3KIAJAHHS I'YMYCOBUX
cnoiyk: 3a opanku Ha 20,3 i 35,2 %, 3a muckyBanHs — Ha 23,8 1 18,9 %, 3a moBepxHEBOTO
00pobiTky — Ha 10,2 1 -0,95 %. IlpuunHO0O IUX SBHI[ MOXKe OyTH Te, MO0 MOOIYHA
NPOJYKIIsl CIYyrye IOCTYIHUM JKEPEJIOM BYIJICIIO JUIS aBTOXTOHHHUX 1 TeTepOTpO(QHUX
MIKpPOOpPraHi3MiB, 110 JI03BOJISIE 3HU3UTH aKTHBHICTh MiHepaiizauii rymycy. Onrumizamis
MIHEpaJbHOTO KMBJCHHS CIpuUsie OUIBII aKTHBHOMY pOCTY POCJIMH i, BiJIOBiIHO,
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BUIUICHHIO OUTBIIOT KITBKOCTI KOPEHEBUX €KCYHATiB, $AKi MICTATh JETKOIOCTYIHI
cyOcTpaTH Ui pO3BUTKY MiKPOOPTaHi3MiB.

ToKCHYHICTB IPYHTY BHSABHJIACS HalMEHILIOIO 32 BUKOPHUCTAHHS OPAaHKH, OCOOJIMBO Yy
BapiaHTi ONTUMI3YBaHHS MiHEPaJIbHOTO KHMBJICHHS POCIHH 1 BHECEHHS MOOIYHOI MPOIYKIii
nonepeaHuka (Tabn. 3). MOXJIMBOIO MPUYUHOIO I[HOTO MOXKE OYTH OKHCICHHS TOKCUYHUX
PEUOBHH KHCHEM, SKHH Mae OUIbIIMKA JOCTYIl B TPYHT MOPIBHSHO i3 JUCKYBaHHSM 1
MTOBEPXHEBUM 00POOITKOM.

Jlns BCTaHOBJIGHHS 3B’SI3KIB MK MiKpOOIOJIOTTYHUMH TIOKa3HHKAMH: YHCEJIBHICTIO Ta
(i310710r0-010XIMIYHOIO AKTUBHICTIO MIKPOOPTaHi3MiB JOCII/PKEHUX Tpyr, Koe(illieHTaMu Ta
[HOEKCaMH, SIKi OITMCYIOTh CHPSIMOBAHICTH Ta IHTCHCHBHICTH MiHEpANi3alliiHUX IIPOLECIB,
(DITOTOKCHYHICTIO Ta BPOYKAMHICTIO SMMEHIO TPOBEICHUH KOPEILSIIIHNE aHami3. BeranoBieHo,
1o e()eKTUBHA POIIOYICTh IPYHTY B YKa3aHHX arpOXiMiYHMX yMOBax 3a BUKOPHCTAHHS OPaHKH
cyrteo (r = 0,666-0,999) MOZUTHBHO KOpEIIOE i3 YHCENBHICTIO aMOHI(iKaTopiB,
IMMOOLITI3aTOpiB  MiHEPAJIBHOTO a30Ty, OJIrOHITPoQLIB, a3zorodakTepa,  JIEHITPU]IKATOPIB,
TOJTiCaXapUICHHTE3yBATBHIX i ABTOXTOHHHX MIKpOOpraHi3MiB, AKTUHOMILIETIB,
MEJIaHIHCUHTE3YBAJIbHUX MIKPOMIIICTIB, 3arabHOI YHCEIIBHICTIO MIKPOOpraHi3MiB, (i3ionoro-
OIOXIMIYHOKO ~ AaKTUBHICTIO  JIGHITPU(]IKATOpiB,  ABTOXTOHHMX,  IIEJIFOJIO30PYHHIBHHUX
MIKpOOpPraHi3MiB, MIKPOMILIETIB, KOC(II[IEHTOM MiHepati3allii a30Ty i aKTHBHICTIO MiHepasti3atii
TryMycy; OOEPHEHO KOpemoe i3 YHCENBHICTIO HITPU(]IKATOPIB, EIION030PYHHIBHUX
MIKpOOpraHi3MiB,  mefoTpodiB,  MoOUT3aTopiB  MiHepaIbHUX  (ocdaTiB, MUTOMOIO
(ochopMOOLITI3IBHOIO aKTHBHICTIO,  (hi3i0JIOr0-0i0XIMIYHOIO aKTHBHICTIO aMOHI(iKaTopiB,
oniroHiTpo(iniB, MoOiLmi3aTOpiB MiHepanbHUX (ocdariB, KoedimieHTaMH TenOTpodHOCTI 1
oJirotTpoHOCTi, piBHEM (QiToTOKCHYHOCTI. OTprUMaHi MaHi OUTBIIIOI0 MIpOIO CITIBIAJAIOTh i3
JIAHNMH KOPEJALIHOrO aHai3y, sikuit OyB 3po0JeHuid  1ist Takol KysbTypH sik cost (Malinovska,
2012). BussreHi BiTMiHHOCTI, 30KpeMa, 3B’ 130K MDK BPOXKaWHICTIO 1 YMCETBHICTIO a30To0aKTepa i
TIONTiCaXapHICHHTE3YBAIBHIX OaKTepiil Ma€e TPSIMUIA, a He 0OepHEHHUH XapakTep.

3a BUKOpHCTaHHS AWCKYBaHHS BpPOXKAKWHICTH suMeHI0 cyTTeBo (r = 0,666-0,999)
MO3UTHBHO KOPENIOE 13 YHCENBHICTIO aMoHi(ikaTopiB, azoTobakTepa, IeHITpudikaTopis,
ToJTicaXapu/ICMHTE3yBAIbHUX ~ MIKpOOPraHi3MiB, MoOLTI3aTopiB  MiHepanbHUX  (ocdaris,
3araJIbHOK0 YHCENBHICTIO MIKPOOpPraHi3MiB, NHTOMOIO (ochOpMOOLII3IBHOIO aKTHBHICTIO,
(hi310710r0-010XiMIYHOIO aKTHBHICTIO IMMOOLTI3aTOPIB MiHEPAJILHOTO A30TY, JICHITPU]IKATOPIB 1
LEJTION030PYHHIBHUX MIKPOOPraHi3MiB; 00EpHEHO KOPEJIIOE 13 YHCENBHICTIO HITpU]IKaTopiB,
MIKPOMIIIETIB, MENAHIHCHHTE3YBAIbHUX 1 KHCIOTOYTBOPIOBABHUX MIKpOOPTaHi3MiB,
(i310J10T0-010XIMIYHOIO  aKTHUBHICTIO aMOHI(DIKaTOpiB, ABTOXTOHHHX MIKPOOPTaHi3MIB 1
MIKpOMIIIETiB, Koe(ilieHTaMi TIeJOTPOPHOCTI, OIroTpo(hHOCTI, MiHepaTizalii CIOIyK a30Ty i
ryMycy, piBHEM (DITOTOKCHYHOCTI.

3a BUKOPHCTaHHS MTOBEPXHEBOrO OOpOOITKY e(eKTHBHA POJIOUICTH IPYHTY CYTTEBO
(r = 0,666-0,999) NO3UTHBHO KOPETIOE€ 13 YHCEIBHICTIO  MONiCaXapUICHHTE3yBAIbHUX,
ABTOXTOHHHX 1 KUCJIOTOYTBOPIOBAIBHUX MikpoopraHizmiB, KYO wineniansaux Gopm (akTuHo- i
MIKpOMILIETIB), MUTOMOIO  (hoc(hOpMOOITI3IBHOIO — aKTHBHICTIO,  (Di310510r0-010XiMIYHOIO
AKTHBHICTIO OJITOHITPO(LIIB, HITPH(DIKATOPIB, MIKPOMILIETIB; BiJl’EMHO KOPEIIFOE 13 YHCEIBHICTIO
a30To0aKTepa, NCHITpUQIKaTOpiB, MenoTpodiB,  (Hi3i0I0ro-0i0XIMIYHOI AKTUBHICTEO aMOHi-
¢ikaropiB, iMMOOLITI3aTOPIB MiHEPAIBFHOTO a30TY, JCHITPHU(IKaTOpiB, NEAOTPODIB, ABTOXTOHHUX
MIKpOOpraHi3miB i MOOLITI3aTOpiB MiHepanbHHUX (ocdartiB, piBHEM (DITOTOKCHIHOCTI.

EdekTrBHICT 1 HampsMOK MIKpPOOIOJIOTIYHMX TPOIECIB y TPYHTI 3aleKaTh SK Bif
YHCETFHOCTI MIKPOOPTaHi3MiB, TaKk 1 Bif crenuQiku (QyHKIIOHATFHIX 3B’S3KiB MK HAMH. Ha
OCHOBI JaHWMX NP0 JUHAMIKY PO3BHUTKY  MIKPOOPraHi3MiB B JIOCIIDKEHHX IPyHTaX HaMHU
po3paxoBaHi KOSDIIieHTH KOPEJLii MK IOKa3HUKAMH YHCEIBFHOCTI MIKPOOPTaHI3MIB Pi3HHX
exosyioro-TpoidHUX Tpyn 1 moOymoBaHi KopelsiiiiHi matpuii 3a meromom 1. TepenrtbeBa
(Terentev, 1959). IIpoBeeHU# aHAITI3 CBIUKTH, 1[0 BHCOKMM PIBHEM CTaOUILHOCTI MIKPOOHMX
YIPYIOBaHb BiIPI3HSIOTHCS BapiaHTH JOCIITY i3 BUKOPUCTAHHSM IOBEPXHEBOIO OOpOOITKY 1
JIMCKYBaHHS, BapiaHTH MOCTIAY i3 BHKOPHCTAHHSIM OpPAaHKH € HaWMeHIn cTaOuthHuMH. Tak,
MIKpOOHE YIpYNOBaHHS BapiaHTy OpaHKH 0Oe3 J0OpUB XapaKTepH3yeThesl 63 3HAUMMUMHU

ISSN 1684-9094. Gruntoznavstvo. 2014. Vol. 15, no. 1-2 61



3B'SI3KaMU, JUCKYBaHHS — 75, TIOBEpXHEBOro oOpoOdiTKy — 83. BHeceHHs moGidHOT mpomaykmii 1
MiHEpaTbHUX JT00PHB TIPU3BOIHTH 10 CTabuIi3allii MIKpOOHOTO YrpyIIOBaHHS TUTBKH y BapiaHTi i3
BUKOPHCTAHH;M OPaHKH, KUTBKICTh 3HAYMMUX KOPEISIIFHHIX 3B'SI3KIB 3pOCTAE y IIHOMY BapiaHTi
Ha 38,11 12,7 % BiOnoBiAHO, y BapiaHTaX i3 IMCKYBaHHSM 1 HOBEPXHEBUM 0OPOOITKOM KiIBKICTh
3HAYMMHX  3B’S3KIB B PE3y/IbTaTi BHECCHHS TIOOIYHOI MPOMyKIi  Maibke HE 3pOCTae,
3aJIMIIAI0YMCH HA PIBHI KOHTPOJILHOTO BapiaHTy.

3Beprae Ha ceOe yBary (hakT nepeBakaHHS KUIBKOCTI PSMUX KOPEIBILIHIX 3aJIeKHOCTEH
Hajl 00epHEHNMH, 1€ CTOCYETHCS SIK BUCOKO- (T = 0,666—-0,999), Tak i cepe/IHb03HAYMMIUX 3B SI3KIB
(r = 0,333-0,605). TlosicHeHHSIM 1THOMY MOKE OYTH, Ha HAIl MOTJIS, BHOIP [UIS JTOCIIDKCHHS
TIEBHUX EKOJIOTO-TPO(MivHNX 1 (PyHKIIOHATBEHIX TPYIT MIKPOOPTaHi3MIB, SIKi TICHO TIOB’S13aHI MiX
co00I0 Y IIWKJIaX TIEPETBOPEHHS a30TY, BYIJICLIEO Ta iH.

CMUCOK NITEPATYPU

Berestetskij, O. A., Voznyakovskaya, Y. M., conference "Agricultural Microbiology:
Dorosinsky, L. M., 1984. Biologicheskie osnovy Achievements and Prospects". Chernigov. 250-255
plodorodiia pochv [Biological basis of soil fertility]. (in Ukrainian).

Kolos, Moscow (in Russian).

Blagodatsky, S. A., Bogomolov, I. N,
Blagodatskaya, E. V., 2008. Mikrobnaia biomassa
i kinetika rosta mikroorganizmov v chernozemakh
pri razlichnom selskokhoziajstvennom ispolzovanii
[Microbial biomass and growth kinetics of
microorganisms in black earth under different
agricultural use]. Microbiology. 77(1), 113-120 (in
Russian).

Iutinskaya, G. A.,Ponomarenko, S. P.
Andreyuk, E. L et al., 2010. Bioreguliatsiia mik-
robno-rastitelnykh system [Bioregulation of micro-
be-plant systems]. Nichlava, Kiev (in Russian).

Korzhov, S. 1., Maslov, V. A., Smith, E. S.,
2009. Izzmenenie mikrobiologicheskoj aktivnosti
pochv pri raznykh sposobakh ee obrabotki [Change
of soil microbial activity at different ways of
tillage]. AgroXXI. http:/www.agroxxi.ru. 1-3 (in
Russian).

Malinovska, 1. M., 2012. Spriamovanist
mikrobiologichnykh protsesiv u temno-siromu
opidzolenomu grunti za riznykh tekhnologij
vyroshchuvannia soi [The directionality of
microbiological processes in dark gray podzolic soil
under different technologies of soybean growing].
Problems of environmental biotechnology. 1
[electronic scientific publication]. Mode of access:
nau.edu.ua (in Ukrainian).

Malinovska, I. M., 2007. Funktsionalnaia rol
ekzopolisakharidov mikroorganizmov pochvy i
rastenij [The functional role of microorganisms
exopolysaccharides soil and plants]. Agroecological
journal. 4, 53-64 (in Russian).

Malinovska, 1. M., 2011. Mikrobiologichni
protsesy u  ryzosferi roslyn  riznykh
silskogospodarskykh ~ kultur ~ [Microbiological
processes in the rhizosphere of various crops
plants]. Proceedings of the All-Ukrainian

Cmamms naditiuna 6 peoaxyiro: 11.02.2014

Malinovska, 1. M., Dombrovska, 1. V., 2011.
Stan mikrobotsenozu sirogo lisovogo gruntu za
raznochilovogo vykorystannia [Condition of gray
forest soil microbiocenosis with different target use].
Herald of Kyiv National University. Series Biology.
57,21-25 (in Ukrainian).

Malinovska, I. M., Litvinov, D. V., 2011.
Mikrobiologichni protsesy u korenevij zoni gorokhu
i pshenytsi ozymoi za vyroshchuvannia ikh u
monokulturi i chotyrokhpilnoi  sivozmini
[Microbiological processes in the root zone of pea
and winter wheat by growing them in monoculture
and rotation of the four fields]. Agricultural
microbiology. 14, 77-90 (in Ukrainian).

Metody izucheniia pochvennykh mikroorganiz-mov i
ikh metabolitov, 1966. [Methods for studying soil
microorganisms and their metabolites]. Ed. N. A. Kra-
silnikov. Moscow State University, Moscow (in
Russian).

Mikhnovskaya, A. D., Mironova, L. M., 1983.
Mikrobiologicheskie protsessy i ikh vliianie na
podvizhnost 1  zakreplenie  organicheskogo
veshchestva v dernovo-podzolistykh  pochvakh
[Microbiological processes and their influence on
mobility and fixation of organic matter in sod-
podzolic soils]. Improvement of soil fertility of the
Ukrainian SSR nonblack earth zone. Kyiv. 34-41 (in
Russian).

Tepper, E. Z., Shilnikova, V. K., Pereversev, G. L.,
2004. Praktikum po mikrobiologii [Practicum on
Microbiology]. Drofa, Moscow (in Russian).

Terentev, P. V., 1959. Metod korreliatsionnykh
pleiad [Method of correlation Pleiades]. Herald of.
Leningrad Univ., Leningrad. 9, 137-143 (in
Russian).

Zhdanova, N. N., Vasilevskaia, A. N., 1988.
Melaninsoderzhashchie griby v  ekstremalnykh
usloviiakh  [Melanin mushrooms in extreme
conditions]. Naukova dumka, Kiev (in Russian).

Pexomenoye 0o opyky: 0-p bion. nayk, npog. 1. A. Marnvyesa

62 ISSN 1684-9094. Gruntoznavstvo. 2014. Vol. 15, no. 1-2



