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CTAH MIKPOBHUX LEHO3IB AEPHOBO-MIA30JINCTOr0 'PYHTY 3A
BHECEHHSA BAPAU MENIACHOI

Y cratTi npoBepeHO KOMMJIEKCHMW aHani3 Cy4acHOro CTaHy Ta
yucenbHocTi 6aKTepill i MikpoMiueTiB y FpyHTOBIN Maci AepHOBO-NiA30MCTUX
rpyHTiB 3axigHoro Monicca 3a BHeceHHs Gapau MensicHoi. Y BeretauiiHUx
yMOBax, BUBYABCA BIMJIMB Pi3HWX HOPM BHeceHHsa 6apauM MensicHoi, fK
opraHiyHux A[o6puB, Ha cTaH MIKpPO6HUX LEHO3iB AEpPHOBO-NIA30/IMCTUX
rpyHTiB. ['pyHTOBY Macy 6panu 3 opHOro wapy FPyHTy Ha AinsHui 6e3 nobpus,
nonboBux pocnimxkeHb MonicbKkoi gocnigHoi craHuii HawioHanbHoOro HaykoBoro
ueHTpy «IHCTUTYT FpyHTO3HaBcTBa Ta arpoxiMii imeHi 0.H. CokonoBcbkoro» Ha
TepuTopii Konkiscbkoro LIMO (cenuwe Konku, Jlyubkuit paitoH, BonuHcbka
obnacrtb).

BnpopoB)x 90 Ai6 KoMnocTyBaHHSA 3a NOCTINHOI TeMNepaTypu OouUiHeHOo
3MiHM CTaHy MIKpPOOHMX YyrpynoBaHb, 30KpeMa FpPYHTOBUX MiKpoOMiLeTiB,
nopiBHAHO 3 Heo6po6seHUM rpyHTOM. CTaH MiKpo¢sIOpM KOHTPOJIIOBANU 3a
nepioa Aocnifg)XeHHA 3a NapaMeTpaMM YUCesNIbHOCTI MIKpPOOpraHiaMiB pisHUX
eKonoro-TpogiyHMX i TAKCOHOMIYHMX rpyn, cyMapHuM 6ionoriyHum
nokasHukom (CBIM) Ta nokasHuKamu, WO Bifo6GpaXKylTb (GYHKUiIOHaNbHUIA
cTaH MiKpo6HMX ueHo3iB (noka3Huku onirotpodHocTi, MiHepani3auii,
koediuieHT Mikpo6HOT TpaHcopMauii opraHiuHoi peyoBuHM rpyHTy (MTOPT).

Ha pes’sHocty pno6y uucenbHictb Mikpodnopu (3a cymapHum
6ionoriuHMM NOKa3HUKOM), Npu BHeceHHA 20 T/ra 6apan MenscHol, y FpYHTI
ctaHoBuna 90% Bia 3Ha4yeHb KOHTPOJIO, a B FPYHTi, 3a BHECEHHA
MiHepanbHuX TyKiB — 83%. YncenbHicTtb MiKpoMiueTiB HalKpalie 3pocTanay
pasi 3actocyBaHHs 6apau MensicHoi y Hopmi 30 T/ra.

3 ornapy Ha BaXKJIMBY POJib FPYHTOBUX MiKpoMiueTiB Y GYHKLIOHYBaHHi
FPYHTIB, 3MEHLUEHHS TX YNCeSIbHOCTi B YMOBaX iHTEHCUBHOI0 aHTPOMOreHHOro
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HaBaHTa)KeHHA Ta 3a NiACUJIEHHA LbOro nNpouecy rno6ajsbHUMM KNiMaTUMHUMMU
3MiHaMM, MOXXe HeraTMBHO Bifo6pa3uTtucb Ha 6araTbox IFPyHTOBO-6ionoriuyHMX
npouecax, 30KpeMa Ha PO3KNaAi POCAMHHMX PpelWToK | nojanbluin
TpaHcdopMauii OpraHiyHOI pe4yoBMHM, A TaKOXX Ha ¢iTocaHiTapHOMY CTaHi
I'pyHTy. ToMy, noTpiObHO NPpOBOAUTU NOCTIMHUA MOHITOPUHI 32 CTAHOM IPYHTIB,
wo 6yme AieBMM MexaHi3MOM nigBULEHHA KNiMaTUYHOI CTIMKOCTI
arponaHpwadrTis.

Knwuosi cnoBa: rpyHT; 3axigHe [loniccs; MIiKpoOHi yrpynoBaHHS;
MiKpoMiLeTH; PYHKLIOHANbHUIN CTaH MIKPOOHOMO LLEHO3Y FPYHTY.

MocraHoBKa npo6bnemu. [lepHoBO-Nig30nMCTi FpyHTM 3axigHoro
Monicca, aK OAHI 3 HaMOINbW MOWMPEHUX B PErioHi, € BaXXJIMBUM
€N1IEMEHTOM arpoeKoCcucCTeM, wo  3abesneyye  ocHoBy  Ans
cinbCbKorocnogapcbkoro BupobHuuTtBa. OpgHak, u4epe3 IHTEHCUBHE
BUKOPUCTAHHA UMUX FPYHTIB Yy CiNbCbKOMY rocnogapcTBi Ta BMAuB
QHTPOMNOreHHUX Ta NPMPoAHUX GAKTOPIB, CMOCTEPIra€TbCA 3HMMKEHHS 1X
poArYOCTi Ta BiONOriYHOT aKTUBHOCTI.

BukopucTtaHHsa MicueBmx no6puB Ha OCHOBI BTOPUHHUX CUPOBUHHUX
pecypciB, TAaKUX SIK OpPraHiyHi Bigxogu, KOMMNOCTU, @ TaKOXX NPOMUCNOBOI
BTOPVMHHOI CUMPOBWMHK, MOXE CTaTU MNEPCNeKTUBHUM LIAAXOM ANS
MOKPALEHHS CTaHy FPYHTIB, BiAHOBJMIEHHSA X CTPYKTYpPM Ta NiABULLEHHS
NPOAYKTUBHOCTI.

BuByeHHss noKa3HMKIB  6i0ONOriYHOI AKTUBHOCTI  FPYHTIB 3
BUKOPWUCTAHHAM A0OpPUB HA OCHOBI BTOPMHHUX pecypcCiB € HaA3BMYANHO
BaXX/IMBMM O 3abe3neyeHHs CTanoro 3emnepobcTBa Ta 36epexkeHHs
€KONIoTiYHOT piBHOBArn B perioHi. Tak sK, FPYHTOBI MiKpoOpraHiamm
BiAirpaloTb MPOBIAHY POSb Y MNIATPMMLUI FPYHTOBOro CTaTycy, HU3bKa
CTIMKICTb I'PYHTOBOI 6iOTW, KPUTEPIAMK AKOI € MOKA3HMKN YNCENBbHOCTI Ta
BioMacu OCHOBHMX Tpyn MIKPOOPraHi3aMiB, a TaKOX MOTeHUiMHa
depMeHTaTMBHA Ta aKTyanbHa 06ioNoriYyHa aKTUBHICTb 34iNCHIOBAHUX
HUMKW npoueciB, ONOCEePeAKOBAHO CBIAYMTb MPO HEeOOCTaTHIN piBEeHb
NOXMBHOIO pPeXuWMy rpyHTIB. BigTak QocnigXeHHs BNAMBY MicLEeBUX
BTOPUHHUX pecypcCiB Ha 6ioNoriYyHMM KOMMNEKC OEepPHOBO-MiA30/INCTUX
FPYHTIB MA€E BaXK/IMBE 3HAYEHHS A8 arpapHOro CEKTOpPa JAHOr0 PerioHy.

AHani3 octaHHix pocnimkeHb i ny6nikauin. OcTaHHIM Yyacom fo
OerpagauinHo 3yMOB/IOKYMX OXKepen, K NPUYNH 36iaHEeHHS IPYHTIB Ha
OpraHiky, AOOQ€ETLCA NOTipWeHHS abioTUYHMX YMOB IX PYHKLiIOHYBaHHS,
WO € HacnigkoM npoueciB rnobanbHoro notenniHHg. Ocobnunee Micue B
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OAHOMY BMMaAKy 3aMMalTb [OepPHOBO-NIA30AUCTI FPYHTM 3axigHoro
Monicca  YKpalHW, 9AKi € NOTEHLUIMHO  HM3bKOpoOOK4YMMKM  Ta
XapaKTePU3YyTbCA LWBUAKMMU TeMMNaMu BTPaT OPraHiyHOro BYyrieut.
Hap3BnyanHo BaknuBO, WO 32 3aCTOCYBaHHS B YMOBAax 3MiH KiiMarty
IHTEHCUBHUX TEXHOJIOTI BUPOLLYBAHHSA CiJIbCbKOroCnoAapCbKMX KynbTyp,
AIKi 6a3y0TbCSA Ha MAaKCUMaNbHOMY BUKOPUCTAHHIO MiHEepanbHUX 4OOpUB i
TiIbKM NOCUJIIOKOTL HEraTUBHI Npouecu.

OgHMM i3 OCHOBHMX YMHHWUKIB Mpouecy rpyHTOYTBOPEHHSA €
®YHKUIOHYBAHHS FPYHTOBOI Mikpodnopu. MikpoopraHiamm B rpyHTax
BUKOHYIOTb LUMPOKUM CNEKTP eKONOriYHUX PyHKUiA, HAaWBAXKIUBILIOW 3
SIKMX € pPO3KJIaQaHHS OPraHiYHUX peyoBUH. BoHW TakoX perynoTb
diToCaHiTapHUMA CTaH FPyHTY BigirparyM CyTTEBY POSb Yy npouecax
CaMOOYMLLEHHS aHTPOMOreHHO 3abpyAHeHoro rpyHTy i 3abe3neuvykoun
voro 3gopos’a [1; 2; 3].

CtaH yrpynoBaHHsi  IPYHTOBMX  MIKpPOOPraHiamiB, 30KpeMa
MiKPOMILeTIB, € iIHAWKATOPOM CTYNEHS aHTPOMOreHHOro HABAHTAXEHHS Ha
eKkocucTemy. MiKpoMiueTn 4yTAMBO pearyoTb Ha 3MiHW BNacTUBOCTEN
FPYHTY 33 Ail Pi3HUX NONIOTAHTIB | XapaKTePM3YHTbCS LUMPOKMUM CNEKTPOM
afanTMBHMX BRactMBocTen. [lopylweHHs 1X CKNagy W CTPYKTYPHUX
ocobnMBOCTEN MNPOABNAKTLCA pPaHilWe, HiXK 3MiHUW  di3MKO-XiMIYHUX
BJIACTMBOCTEN I'PYHTY, WO pobuTb ix BioMapkepamu, npugaTHUMKU Ons
MPOrHO3yBaHHS CTaHy FPYHTOBOrO cepenoBuiua [4; 5; 6].

[oBeneHo, WO NOro 3acToCyBaHHSA Ha AEPHOBO-MiA30/IMCTOMY FPYHTI
CYTTEBO BMJINBAE Ha 3arajibHy YMCenbHICTb Ta Biomacy bakTtepin, rpmbis
Ta aKTUHOMIUETIB, 36iNblUYyOYM IX KiNbKicTb BignoeigHo y 1,5-2 pasa, 1,2-
3 pa3a Ta 2 pa3u [7; 8]. BHeceHHs 50-100 T/ra rHolo, nokpallye
MOKa3HWKK BiOpi3BHOMAHITTS, MeTaboniyHOT pob0oTK i CTIMKOCTI CUCTEMU B
ryMyCO-aKyMyNnsiTUBHOMY LIApi [AEepPHOBO-MNIA30/INCTOr0 FPYHTY, $Ka
30epiraeTbCA HaBiTb Ha MNi3HIWKMX eTanax. TakKoX 3a3Ha4yaeTbCs, LWO
nicnsaais rHoko Mae BigobparkeHHA Ha MiKpobioueHo3 rpyHTY, 36inbLuyoun
3arafibHe 4YMCNO MiKpoopraHiamie opHoro wapy B 1,3-1,4 pasa y
MOPIBHAHHI 3 KOHTpPONbHUM (6e3 pobpus) BapiaHToM. PasoM 3 TuM B
niTepaTtypi BigMiYaeTbcd, wo 36inbweHHs Hopmu (Ginbwe 150 T/ra)
NPM3BOAUTbL A0 CTaHy KPM3uM 6i0NOriYHOI CMCTEMU FPYHTY, ika 0cobnmBo
NPoABNAETLCA Ha Ni3Hix eTanax [9; 10].

OoHaK HepoCTaTHS KiNbKiCTb BMPOOHMUTBA FHOK NPM3BOAUTbL A0
3HWXEHHS 06csAriB MOro 3acTocyBaHHA. Y 3B'A3Ky 3 UMM 3'sBuiacs
notpeba B HOBMX, Binbll AeLweBUX i 4OCTYMNHUX BUAAX OpPraHiyHmMx nobpue
— KOMNOCTIB, ¢$EpMEeHTOBAHUX OPraHiYyHUX Ta OpraHo-MiHepanbHUX
[obpuBax, WO BUrOTOBAAKTLCA HA OCHOBI Pi3HOMAHITHUX CUPOBUHHUX
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pecypciB, 0bcarm AKMX LWOPIYHO 3pocTakTb. TaKki pobpuBa 3a CBOIMU
BJIACTMBOCTAMM He MOCTynawTbCsa, a B psgl BUNAAKIB  HaBIiTb
nepeBeplyTb TPaguUiNHO 3acTOCOBYBaHi. 30KpemMa HayKoBLSAMMU
MOKa3aHa MOXJMBICTb PEryaloBaHHA YWUCENbHOCTI MIiKPOOpraHi3miB
ArpoOHOMIYHO LiHHUX i3i0N0riYHMX FPyn 338 paxyHOK KOMMOCTIB pPi3HOro
KOMMNOHEHTHOro cknapy. Tak, y TamneaHi (Pecnybnika Kutain) Ed-Haun
Chang 1a iH. (2007) npoBeneHo BereTauiHi AOCAIAXKEHHA edeKTUBHOCTI
YOTMPbLOX BUAIB KOMMOCTIB, SIKi BUFOTOBJIEHI i3 FTHOK CBUHEN Ta TUPCK;
BiAXOAiB LIEpPCTAHOI NPOMWUCIOBOCTI; COEBOro 6GopolwHa, apaxicoBoro
NYWNUHHA Ta TUPCU; POCITMHHUX 3aNULWKIB. ¥ cepeaHbOMY, YNCENbHICTb
OaKTepin B r'pYHTI NpM BHEeCeHHi komnocTiB 6ynay 1,68 pa3a BuLLOM, HiX
3a MiHepanbHOI cucteMn ygobpeHHs. lpu 3acTocyBaHHi KOMMOCTIB Ha
OCHOBI FTHOK CBMHEWN Ta TUPCU YMCENbHICTb DaKTepin, akTUHOMILETIB Ta
rpmbiB ctaHoBuna BignoBigHo 44,7 mnH KYO/r rpyHTy, 18,2 mnH KYO/r
rpyHTy Ta 46,8 tnc. KYO/r rpyHTty. [aHi NMOKa3HWKK nepeBuLLyBaau
KOHTpONbHMI BapiaHT Ha 7,5 mnH KYO/r rpyHTy, 5,0 MaH KYO/r rpyHTy Ta
8,8 Tuc. KYO/r rpyHty [11].

[oBeneHo, wWo d¢epMeHTOBaHI A06pMBa TaKoX BMJIMBAKOTb Ha
GionoriyHi BNAacTMBOCTI rPYHTIB. 30KpemMa BCTAHOB/IEHO, WO i3
36inbWweHHAM HopMU depMeHTOBaHoro fobpmuea bionpodepM, 3anexHo
Bii, MOro KOMMOHEHTHOro CKiagy, YWUCenbHICTb MiKpoOpraHiaMie
nigBuwyetecs Ha 10-20% y 0-30 caHTMMeTpoBOMY Lapi AEpPHOBOrO
'PYHTY. Pa3oM 3 TMM 3MIHIETbCA SKICHUM CKNAL MIiKPOOPraHi3MiB:
3MEeHLWYEeTbCA nuTOMa Bara rpubie (Ha 0,7-1,13%) Ta 36inbwyeTbCs
yacTKa 6aKTepin Ta akTUHoMiueTiB [12].

MeTta, 3aBAaHHA Ta MeTOAMKU nNpPOBEAEHHA AOC/ifAKeHb.
YucenbHICTb FPYHTOBUX MIKPOOPraHi3MiB Pi3HUX €KONoro-TpodivyHmx i
TAaKCOHOMIYHMX FPYyn BM3HayanuM MeToAOM BUCIBaHHS BOOHOI CycneHsii
FPYHTY BiANOBIAHMX PO3BeAeHb HA TaKi LWiNbHI CENEKTUBHI XUBUMbHI
cepeposuwa [13]: ans BM3HauYeHHSA YncenbHOCTI 6aKTepil, L0 3aCBOIIOTh
opraHiyHui asot (aMoHidikaTopiB), — Ha M'aco-nentoHoBui arap (MMA);
DakTepin, Wo 3aCBOKTb @30T MiHEPANIbHUX CMOJYK, Ta aKTUHODaKTepin —
Ha Kpoxmasio-aMoHinHui arap (KAA); onirotpodis — Ha ronoaHun arap
(TA); nepoTpodis — Ha rpyHTOBMIM arap (['A); MikpomiueTieB — Ha
cepepoBuwa Pixtepa Ta Yaneka.

Ko)xxHy npoby rpyHTY i KOHTPOMbHOrO FpPyHTY BWUCiBanM Ha 3
napanenbHi Yawku NeTpi KOXXHOro XXUBUNBHOMO CEPEAOBULLA.

MOKA3HWKM, WO XapaKTepu3yoTb HANPYXEHICTb MiHepani3auinHmMx
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npouecie (NOKa3HUK MiHepanisauii), TPOGIYHUA pPeXKUM FpyHTY (NOKa3HUK
onirotpodHocTi) i cnpaAMoBaHicTb npoueciB TpaHcdopMaLii opraHiyHol
peyoBUHM (KoeodilieHT MiKkpo6HOT TpaHchopMaLil opraHiyHOI pevyoBUHU
rpyHty (MTOPI) BuM3Hayanu 3a CMiBBIOHOLWIEHHSIM OKpPeMux rpyn
MikpoopraHiamis. CymapHui Gionoriunun nokasHuk (CBM) [13],
PO3pPaxoBYyBaNN WASXOM y3arasibHEHHS AAaHUX YNCENbHOCTI MiKpodnopw.
3HaYeHHs TpaHU4YHOI MOXMOBKM B [AOOCAHIAXKEHHI BM3HA4anu crnocobom
BCTAHOBMIEHHA 3HA4YeHHS HaWMeHWol icToTHOI pi3Huui (HIP) Mix
NopiBHIOBaHNUMM BapiaHTaMu 3a piBHSA BiporigHocTi 95%.

OKpiM  NOKA3HMKIB  YpPOXKAWHOCTI, BaX/MBUM  3aBOAHHAM
[OCNigXKeHHs 6yno BCTAHOBMIEHHS BNIMBY MeNACHOI 6apam Ha bionoriyny
AKTUBHICTb E€PHOBO-NIA30/IMCTOrO FPYHTY, 30KPEMA HA OAMH i3 KNTIOYOBUX
MiKpo6ionoriyHMx  iHOMKATOPIB —  LEsA030MITUMHY  aKTUBHICTb.
OuiHOBaHHA UbOro NapamMeTpa 3AiMCHIOBANOCS 3a pe3ynbTaTamu
OOCNIAXKEeHb 3 PO3KJIaQoM JIIAHOTO MOJIOTHA, iKe BMUCTynae cybcTpaTtoM
ONs MIiKpPOOpraHiamiB — gecTpyKkTopiB uentwonosn. Lo Buwmn ctyniHb
po3Knagy MosI0THA, TO IHTEHCUBHIWeE QYHKUIOHYE UEeNa030MiTUYHA
Mikpodnopa, Wo NpsiMO CBIiAYNTb NPo 6ioN0oriYHy aKTUBHICTb PYHTY, KOT0
30aTHICTb A0 TpaHchopMaLil OpraHivyHOI peYOBUHM.

CratuctmyHy  o6pobky 3m00yTMX  paHux  npoBoguMnuM 3
BMKOPUCTAHHAM nakeTiB nporpam Statistica, R-Studio Ta Microsoft Excel.

Buknag ocHoBHOro Martepiany pocnimKeHHa. [isnbHicTb
MiKPOOPraHiaMiB Ma€ BenM4Ye3He 3HAYeHHS Yy POpPMYBaHHI FPYHTY i
CTBOPEHHI 11 poawyocTi. ToOMy B MIiKPOOHO-POCAMHHIA CUCTEMI HaMmu
NPoOBOOUNNCS OOCHIOXEHHA MO BUBYEHHK MIKPOOpPraHi3Mie, WO
BW3HA4YalTb rPyHTOBY poAakuicTb. Onupawuymcb Ha OTpUMaHi  AOaHi
MiKpo6ionoriYHOro aHanisy MOXXHa BIAMITUTU 4iTKY TeHOEeHUilo Ao
30iNbLIEHHA NPOTAroM POKY KiJIbKOCTi MiKPOOPraHi3MiB BCiX BU3HAYEHUX
rpyn.

3o0kpeMma, npouec amoHidikauii, AK no4aTkoBMIn eTan TpaHchopMauil
OpraHiYyHOI PEYOBMHMU, LLLO 3OiINCHIETLCA HE CNOPOBMMMW DaKkTepisMu poay
Pseudomonas (Ps. fluorescens Tta Ps. herbicola) [14] HanGinbw
iHTEHCMBHO PO3BMBABCS 33 BHECEHHS 30inbleHNnX HOpM Bapaun MensacHol
(tabn. 1). Ha paHuMx BapiaHTax BiaMiyeHO 36inbWEHHA KiNIbKOCTI
MiKPOOPraHi3MiB, Y MOPIBHAHHI 3 KOHTPosieM, Ha 6,25 MnH KYO/r rpyHTy Ta
6,47 mnH KYO/r rpyHTy.

Y BapiaHTax i3 HWX4Y0W HopMmow 6GapAu  YMCENbHICTb
MiKPOOPraHiamiB, WO TpPaHCHOPMYKTb OPraHiyHi CNONYKW a30Ty,
cknagana 10,28 mnH KYO/r rpyHty npotun 6,79 mnH KYO/r rpyHTy Ha
KOHTPONI.
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MiHepanbHa cucTema yaobpeHHs cnpaBuia MEHLWI BMNJIMB Ha JaHy
rpyny FpPyHTOBOI 6i0oTM y NOPIBHAHHI 3 OpraHiyHol, npoTe 36inbwwnna ix
yncenbHictb go 13,07 mnu KYO/r.

Mpn BM3HAYEHHI 3aranbHOl YUCENBLHOCTI MIiKPOOpPraHi3MmiB, LWO
NepeTBOPHOOTb MiHEPANbHI CNOJSIYKM a30Ty BCTAHOBJIEHA IX NepeBarkatoya
KinbKicTb (y 2 pasu) NpoTM KOHTPONIO 3a BHECEHHS BapAau MensicHol y
HopMi 10 T/ra. Ha paHoMy BapiaHTi BOHa cTaHoBuna 15,68 mnu KYO/r
IPYHTY NpoTu KoHTposnto — 8,76 man KYO/r.

AHanisyroun gaHi Tabnuui 2 MOXHa 3 BMEBHEHICTH CKa3aTu, WO
36inblWIEHHA HOPMW oOpraHiyHoro ¢epMeHTOBaHOro p[obpuBa cnpuse
NiOBULLEHHIO YMCENbHOCTI MIKPOOPraHi3MiB, SIKi NepeTBOPOTb CNONYKU
a30Ty B TPYHTI, TUM CaMUM CMpUAYM, 3@ PaxyHoK 6GionoriyHol
iMMobinizauii MikpoopraHiamammn, ski 6epyTb y4acTb B pPO3KJaAaHHI
OPraHiyHOI PEeYOBUHU, 3HUXKEHHIO BTPAT a30Ty Ta BUMWUBAHHA MOro 3a
MeXi 'pyHTOBOro npodinto.

Y naHOMYy acnekTi BapTo HAaBECTWU Pe3ynbTaTu, LWOo[0 BCTAHOBNEHHS
BMOOBOr0 CKNagy CnopoyTBoplolouYMx HaKkTepin OepHOBO-NIA30/MCTOrO
FPYHTY, siKi OepyTb 6e3nocepefHl y4yacTb Y pPO3KNaAi OpraHiyHol
peyoBuHU. BueHi BU3Haumnnu, wo i3 36inbweHHAM HopMu rHoto (3 10 T/ra
po 35 T/ra) cniBBiOHOWEHHA MiX «NiBHIYHUMU» (XapaKTepHUMU ONs
LEePHOBO-NIA30/IMCTUX TFPYHTIB) Ta «MiBAEHHUMWU» (MpUTaMaHHUMM
YopHO3eMaM Ta TEMHO-CipMM FpyHTaM) BUOaMu GaKTepin 3MEHLIYETbLCS,
LLLO CBIAYNTb NPO PO3BUTOK rMMOOKOr0 OEeCTPYKLIMHOIO npouecy 3aBAsKu
OCTaHHIM, SKi XapaKTepU3yeTbCA CKNAAHIWMM  ¢depMeHTAaTUBHUM
anapatoMm. Lle B CcBOW 4epry Ccnpuse poO3BWUTKY IHWMKUX BUAIB
MIKPOOPraHiaMiB, 3aBASKM [OOCTATHIM HACMHTE30BaHIN  KiNbKOCTI
MoXMBHOI pevoBuHuK [15].

MoKa3HWK O0NiroTpoPHOCTI € IHAMKATOPOM HACUYEHOCTI FPYHTY
Nerko3acBOBAHMMW NOXKMBHUMUK pevyoBMHaMK. B Hawmx gocnigxeHHsx,
MNOro 3Ha4YeHHs 6ynun NepeBaXKHO HMXXUYMMUM 33 OOMHULIO B YCiX BapiaHTax
3 BHEeCeHHsXx bapau MensacHol, Wo MOXe 0nocepefKoBaHO CBIAYUTMU NpPO
AOCTATHI0O HAaCMYEHICTb IPYHTY AOCTYNMHMMU NOXUBHUMU pevyoBMHAMU. 3
30iNblUEHHAM  HOPMM  BHeCeHHsa Gapau  MensacHol, MOKa3HUK
oNiroTpodHOCTI AeLo nigBuwyBanucs, ane 6e3 nepeBULLEHHSA OOUHUL.
ToMy MOXXHa CTBepA)XyBaTW NpPO BiACYTHICTb MOMITHOrO OA4HO3HAYHOro
BMJINBY 4,03 BHECEHHS Bapan MeNacHOI Ha TPODIYHNIN PEXUM FPYHTY.
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3 Tabnuus 1
YuncenbHICTb MIKPOOPraHi3MiB roIOBHMUX €K00ro-TPOdIYHUX | TAKCOHOMIYHUX rpyn
MikpoopraHizmuy, AKTUHO- Oniro-
o 3acBowioTh a30T, | miuetu, || P10M | rpodn, | EBTPOPH, Moka3HMKK
, , maH KYO/r cyxoro FpyHTY |  MnH ™C. | unw MJIH
BapiaHT pocniny : KYO/r KYO/r KYO/r KYO/r _ ,
OpraHiy-| yiuepanbHuit cyxoro cyxoro |071iro-| MiHe-
HUI CyXoro FpyHTY cyxoro rpynTy |TPO®-| pani- MTOPI" | CBIN,
BCbOIro 6aKTepi.|. IPYHTY FPYHTY HOCTi | 3auil %
KoHTponb 6,79 8,76 7,76 4,99 26,26 | 21,35 19,57 1,13 | 1,95 8,73 100
Bappa-10T/ra 10,28 | 15,68 | 10,42 5,36 28,43 | 20,92 26,08 0,81 | 1,55 | 16,99 86
bappa-20T/ra 13,04 | 11,94 8,41 3,53 31,99 | 23,98 25,02 0,85 | 0,93 | 28,39 90
Bappa-30T1/ra 13,26 | 11,54 8,23 3,33 36,31 | 21,22 24,85 0,86 | 0,89 | 29,37 91
NgoP70K170 13,07 | 11,56 7,50 3,63 25,05 | 22,65 24,65 2,07 | 1,61 | 28,78 83
HIPo05 1,98 1,76 - 2,13 4,42 2,01 - - - - -

Mpumitka: KYO — KonoHieyTBOpIOOYa 0ANHNLSA
MTOPI' — noka3HuMK MiKpo6HOi TpaHcdopMaLLil 0praHiuyHOT peHOBUHM FPYHTY
CBIM - cymapHMmM 6i0N0riYHMN NOKA3HUK.
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lNMoka3HWK MiHepanisauil € iIHAMKATOPOM IHTEHCUBHOCTI NPOTIKAHHSA
MpoLeciB MiHepanisauii Ta 3aCBOKOBaHHS a30THUX CMOAYK Y rpyHTi. Moro
3HAYEHHS BU3HAYAETHCA BIAHOLWEHHAM YNCENBbHOCTI MIKPOOPraHi3MmiB, Lo
3aCBOIOOTb MiHEPasbHI CMOJIYKM @30Ty, A0 KiNIbKOCTI MiKPOOPraHi3MmiB, L0
YTUNi3YOTb MOro OpraHivyHi cnonyku. [lng Bcix BapiaHTIB i3 3aCTOCYBaHHAM
6apon MenacHoi 3HaYeHHS NOKA3HMKa MiHepanisauil 6ynn 3HMKEHUMHU
BiAHOCHO 3HayeHb [AJI9 KOHTPOSbHOINO FPYHTY, WO CBiAYUTbL MNpoO
nocnabneHHs MiHepanisauinHoi GyHKLUIT MiKpOOHMX LEHO3IB.

3HaueHHs koediuienTy MTOPI ans aepHOBO-MIA30MCTUX FPYHTIB,
3a BHeCeHHs 6apau MenscHol, 6y HMXYMMWU BIOHOCHO KOHTPOJIO,
0c06MBO y BMNAAKYy BHECEHHS NigBULLEHUX HOPM 6apawn, WO CBiQYMTb
npo nocnabneHHa npoueciB rymidikauii.

CyMmapHui 6ionoriyHmii nokasHuk (CBI) pmos3eonse ysaranbHWUTK
OAHI YMCENbHOCTI MiIKPOOPraHi3MiB Pi3HUX FPyn, OLIHUTW 3arafbHUKN CTaH
MiKpodopu rpyHTY i NOPIBHATU BNAMB Ha IPYHT pi3HUX PyHriumaie. 3a
BHeCeHHs1 6apou MensicHoi B Hopmi 10 T/ra 3HaueHHsa CBI, Ha 14%
Biaxmunanocs y HeratmBHun Oik Big CBIl KOHTPOABLHOrO rpyHTY, KUK
npunHato 3a 100%. Take BigxuneHHs BiQMNoOBiAAE CNabKoMy CTyMNeHt
MOPYLUIEHHA MiKpoBHOro LeHo3y. [ewwo HMK4YUM (Ha 4%) Byno 3HaYeHHSA
CBIN rpyHTy, 3a BHeceHHs 20 T/ra bapan MensicHoi i Ha 5% — Bif BHECEHHSA
30 1/ra 6bappu MensicHol. YTiM, BioXuneHHs, aki He nepeBuytoTb 10% He
BBa)kalTbCA cyTTeBUMM [13], TOMY MiKpO6HMIA LEHO3 Y AaHOMY BMMaOKy
BBAXXAETbCSA HEMNOPYLUEHMUM.

Hamu BM3HAuYeHO Ta NMpoOaHasi30BaHO KiNbKICHUW i AKICHUW CKNag
docdopMobinizyBanbHMX MIKPOOPraHiaMiB, SKUN HaBeAEHUN y Tabnuu,i.

HocnigpyxyBaHa 6appa MensicHa BUCTYNa€E rOJIOBHUM YUHOM SK
NOXUBHUI cybcTpaT ana ¢ochopmobinizyBasnbHMX MIKPOOPraHi3MmiB, L0
PO34YMHSOTL OpraHodocdaTH i 3@ paxyHOK LLbOro ONTUMI3YTb NapaMeTpu
dYHKUiOHanbHOro 6iopi3HOMAaHITTA Ta MOro 6i0NOriYHOT aKTUBHOCTI. Tak,
3a BHeceHHs 6apam 1X KiNbKiCTb NpOTAroM BereTauiMHOro nepioay
KapTonni 3pocna Ha 2,55-8,89 mnH. KYO / r rpyHTY y MOpPIiBHSIHHI i3
KOHTpONEM.

3pOCTaHHSA YMCENBbHOCTI MIKPOOPraHi3MiB i3 30iNblEHHAM HOpPMMU
6apoM MenacHoi Ha Hawy AYMKY MNOB'A3aHO i3 BiNblIOK KiNbKiCTO
MO>KWBHOMO CybCTpaTy ANa 3abe3neyeHHn TX XUTTeRianbHoCTI (Tabn. 2).
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Tabnuuga 2
YucenbHicTb dpocdaTMobinizyBasbHMX MIKPOOpPraHiamiB Ta a3otobakrepa
BakTepii, Wwo MobinisywTb
Bai ) MiHepanbHi OpraHiyvHi A3soTobakTep,
apiaHTh aocmny docdatu rpyHTy, | PpocdaTtum rpyHTy, %
mnH KYO/r cyxoro mnH KYO/r
r'pyHTy cyxoro r'pyHTy
KoHTponb 7,66 1,30 6,81
Bappa-10T/ra 10,00 3,85 7,53
Bappa-20T1/ra 12,18 8,92 22,62
Bappa-307/ra 15,44 10,19 21,32
NgoP70K170 7,99 3,61 38,69
HIPg,05 2,07 4,78 5,29
Lis 6apau MenACHOT Ha MikpobioueHo3 LEepHOBO-

cnabonig3onmMcToro rpyHTy, BIpOrigHO, € We W onocepedKoBaHa, ag)ke
BOHa 3AiMCHIOWYM BNAMB Ha GopMyBaHHS GOTOCMHTETUYHOrO anapary,
3aBOsAKM 36iNbLUEHHS aKTUBHOCTI GOTOCMHTE3Y NPUBOAMUTbL A0 acUMInaLii
[OJATKOBOI KiNbKOCTi Byrfeuto, HeobxigHOro Ans po3BuTKy pusochepHumx
bakTepin.

Y pe3ynbTaTti NpoBeAeHMX AOCNiAXKEeHb LWOA0 BNMBY 3aCTOCYBaHHS
6apan MensicHOl Ik opraHidyHoro gobpuBa Ha AEpPHOBO-MIA30/IMCTOMY
FPYHTI 3adikcoBaHa YiTKa 3aNeXHiCTb MiXK [030H BHeceHol bapawu
MENACHOI Ta IHTEHCUBHICTIO pPO3Knagy JNSHOroO MOSIOTHA Yy ABOX
ropusoHTax rpyHTy (0-20 ta 20-40 cm) (tabn. 3).

Y KOHTPOJIbHOMY BapiaHTi (6e3 0o6puB) IHTEHCUBHICTL po3Knaay Y
BepXxHboMy wapi ctaHoBuna 81,55%, a B HuxkHboMy — 51,40%, wo
BigoOparkae NpPMPOAHMNA piBEHb AKTMBHOCTI FPYHTOBOI Mikpob6ioTn B
YMOBaX BiACYTHOCTI ya0OpeHHs.

BHeceHHs B6apan B fo3i 10 T /ra 3ymMoBMNO He3Ha4yHe NigBULLEHHS
LeNtoN030MiTUYHOT akTMBHOCTI: A0 83,57% y wapi 0-20 cm i po 53,01% y
wapi 20-40 cM. AHanoriyHmMn pe3ynbTaT 6yno OTPUMaHO M y BapiaHTI 3
MiHepanbHuUM go6pueom (N9OP70K170), oe nokasHuku ctaHosunm 81,08
i 52,11% BignNoBIAHO, WO BKA3ye Ha 06MeXeHWW BNAMB TPAAULIAHOIO
MiHepanbHOro yoobpeHHs Ha 6ioNoriYHy akTUBHICTb FPYHTY.
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Tabnuusa 3
MikpobionoriyHa aKTUBHICTb AEPHOBO-MNiIA30JIMCTOrO FPYHTY NpMU
BHeCeHHi bapau MensicHol

IHTEHCMBHICTb po3Knagy,

Bapiantu gocnigy LWap rpyHTy %
0
0-20 81,55
KoHTponb
20-40 51,40
0-20 83,57
Bappna-10T/ra
20-40 53,01
0-20 89,61
Bappa-20T7/ra
20-40 67,70
0-20 93,75
Bappa-307/ra
20-40 79,15
0-20 61,08
N90P70K170
20-40 52,11

HaTomicTb 3a BHeceHHsi 6apau B 0o3i 20 T /ra 3adikcoBaHe cyTTEBE
3pOCTAHHSA AKTMBHOCTI MIKPOOPraHi3MiB: IHTEHCUBHICTb pO3KNagy
ctaHoBuna 89,61% y BepxHboMy wapi 1a 67,70% y HWXHbOMY, WO
CBIQUYMTb NPO CTUMYASLIIO K MOBEPXHEBOI, TaK i FMMBUHHOI Mikpodnopw.
Lle no3Bonse 3pobuTn BUCHOBOK, LWO AaHa [03a CTBOPHE CNPUATAMBI
YMOBM  Of1S  PO3BUTKY  MIKPOOpPraHi3MiB-AeCTPYKTOpPIiB  3aBASKMU
NigBULLEHHIO BMICTY AOCTYMHOr0O BYrAeuto U OPraHiyHUX CNOsyK y FPYHTI.

MakcuManbHi 3Ha4yeHHs 3adikcoBaHo y BapiaHTi 3 6bapaoto 30 T /ra:
iHTEHCUBHICTb po3knapy pocsrna 93,75% y wapi 0-20 cm i 79,15% y wapi
20-40 cM. Takum pe3ynbTaT BKA3ye Ha HaNBULLY BiONOriYHY aKTUBHICTb Y
FPYHTI, 30KpPEMA iHTEHCUBHY POOOTY LEN0030MiTUYHOI MiKpobioTH, LWo
Mae 6Oe3nocepedHin 3B'A30K i3 npouecaMn MiHepanisauii opraHikm,
YTBOPEHHSM FYMYCY Ta NOAINWEHHAM CTPYKTYPU FPYHTY.

BucHoBku. OTxe, pe3ynbTaTtv [OCAIOXKEHHS MiATBEPAXKYHTb
NO3UTUBHUIN BNJNB MENSCHOI 6apAM Ha MiKPobIioONoriYyHy aKTUBHICTb
rpyHTYy. Hambinbw edektuBHOow BusBunacsa posa 30 T /ra, npote 3
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ypaxyBaHHSAM eKOJI0riYHOI AOUISIbHOCTI Ta PU3NKY BTOPUHHOIO 33aCOJIEHHS
po3a 20 1/ra surnapae onTMManbHO A8 36an1aHCOBAHOMO MigBULLEHHSA
BPOXaMHOCTI KapTonJi Ta NOKpaLLeHHs 6i0noriYyHOro CTaHy FpyHTOBOrO
cepepoBua. MigBULLEHHA LENON030/ITUYHOT aKTUBHOCTI CBIiAYUTb NpO
AKTUBI3aLi0 NpoLeciB po3Kaany OpraHivyHOl PeYOBMHMU, WO € BAXKJMBOI
nepenymMoBOK  BiAHOBMEHHS  FPYHTOBOrO  340POB'SS i CTiNKoro
bYHKLIOHYBaHHS arpoeKocucTemMu.

Jocnip)xeHHs nokasanu, wWo 3i 3poCTaHHAM MiKpobionoriyHol
AKTUBHOCTI  IPYHTY, 30Kpema LUeNno300iTU4HOI —  3[4aTHOCTI
MiKPOOPraHiaMiB  po3KnagaTu  Uennosy, CYTTEBO NiABULLYETbCA
YPOXXanHiCTb KapToni.

Lle BKa3sye Ha HasIBHICTb NpsSAMOro GYHKLIOHANbHOMO 3B'SA3KY MiX
IHTEHCUBHICTIO BioNOriYHMX nNpouUeciB y FPYHTOBOMY CepenoBuLli Ta
MPOAYKTUBHICTIO POCNMH. Taka 3anexHiCTb € He Jinle TeopeTUYHO
06rpyHTOBaHOIO, @ M NPAKTUYHO AOBEAEHOIO.

Takuit BUCOKMI piBEHb KOPeNsLT HA0YHO IEMOHCTPYE ePEKTUBHICTL
BUKOPUCTaHHA MeNsicHOT 6apam ik opraHiyHoro fo6pmBa. [i 3acTocyBaHHS
He Nuwe cnpuse akTuBi3auil Mikpodsnopwn, 34aTHOI [0 PO3KNA[AHHSA
OpraHiyHMX 3anuwWkKiB, a W 3abe3nedyye cTabinbHe nNiABULEHHS
BpoXanHocTi kKaptonni. Omxe, MensicHa 6apAa BWKOHYE NOABIMHY
bYHKLiI0 — arpoxiMiyHy (NOKpalLeHHS »XUBJIEHHA POCAWH) i BionoriyHy
(cTuMynsauia 6ioNoriYHOT aKTUBHOCTI FPYHTY).

3pOCTaHHSA LeN0300iTUYHOT aKTUBHOCTI Mikpodiopu, ik MapKkepa
6ioNoriyHOro CTaHy rpyHTY, € BaXXNMBUM pe3ynbTaToM. [laHMN NOKA3HUK
€ HEeNPSAIMMUM IHOMKATOPOM aKTUBHOCTI MiKPOOpPraHi3MiB-0eCTPYKTOPIB, AKi
bepyTb y4acTb y TpaHcpopmauil oOpraHiyHol  peyoBMHM Ta
ryMyCOYTBOpP€EHHi. HanBuLi 3Ha4YeHHS IHTEHCUBHOCTI PO3KNnagy NISHOro
nonotHa (93,75% y BepxHbOMY TrOPM30HTI) CBigYaTb MpPO CYTTEBE
NnocuneHHs MikpobionorivyHol gisnbHocTi. Lle nigTBepaXyTb MiXKHapOOHI
OOCNIOXKEeHHS, WO CBigYaTh, Wo NobiYHi NPOAYKTU LYKPOBOI Ta CNMPTOBOI
NMPOMUCIOBOCTI MOXYTb CJIIYXXUTU CTUMYNSTOpamMu MikpobionoriyHoro
UTTS Y IPYHTI, 30KpeMa 3aBASKU MOKPALLEHHIO BYIELEBOr0 XXUBJIEHHS
MiKpobioTu.

I[HWoO BaXkNMBOIO 0COBNMBICTIO € Te, WO BHECEHHA Bapau He nuwe
BMNJIMBAE HA arpoHOMIiYHi MNOKa3HMKWU, a W ¢GopMye GYHKULIOHANbHUN
'PYHTOBMI MiKpo6ioM. KNno4oBMM NOKA3HMKOM «300POB’'A 'PYHTY» € caMe
NOro Mikpo6iosoriyHa akTUBHICTb. Y HalWOMY [OCNIAXKEHHI NiATBEPAXKEHO,
LLLIO aKTUBI3aLis Lentn0300iTUYHOI MiKpodopn € HAAIMHUM IHONKATOPOM
noninweHHs 6ioNOriYHOro CTaHy rpyHTY.
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STATE OF MICROBIAL COENOSES OF SODIUM-PODZOL SOIL UPON
APPLICATION OF MOLYBACK BARD

The article presents a comprehensive analysis of the current state and
abundance of bacteria and micromycetes in the soil mass of sod-podzolic
soils of Western Polissya with the application of molasses bard. Under
vegetation conditions, the effect of different rates of application of molasses
bard as organic fertilizers on the state of microbial coenoses of sod-podzolic
soils was studied. The soil mass was taken from the arable soil layer on a plot
without fertilizers, field research of the Polissya Research Station of the
National Scientific Center "Institute of Soil Science and Agrochemistry named
after 0.N. Sokolovsky" on the territory of the Kolkivskyi Central Agricultural
Research Center (village Kolky, Lutsk district, Volyn region) region). During
90 days of composting at a constant temperature, changes in the state of
microbial communities, in particular soil micromycetes, were assessed in
comparison with untreated soil. The state of microflora was monitored during
the study period according to the parameters of the number of
microorganisms of various ecological-trophic and taxonomic groups, the total
biological index (SBI) and indicators reflecting the functional state of
microbial coenoses (indicators of oligotrophicity, mineralization, the
coefficient of microbial transformation of soil organic matter (MTORG). On the
ninetieth day, the number of microflora (according to the total biological
index), when applying 20 t/ha of molasses, in the soil was 90% of the control
values, and in the soil, when applying mineral fertilizers — 83%. The number
of micromycetes grew best when using molasses in the norm of 30 t/ha. Given
the important role of soil micromycetes in the functioning of soils, a decrease
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in their number under conditions of intense anthropogenic load and the
intensification of this process by global climate change may negatively affect
many soil-biological processes, in particular the decomposition of plant
residues and the subsequent transformation of organic matter, as well as the
phytosanitary state of the soil. Therefore, it is necessary to conduct constant
monitoring of the state of soils, which will be an effective mechanism for
increasing the climate stability of agricultural landscapes.

Keywords: soil; Western Polissia; microbial communities; micromycetes;
functional state of the soil microbial coenosis.
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