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CTABIJIBHICTb MIKPOBHUX YI'PYIIOBAHb
ATPO3SEMIB TA IIEPEJIOTIB PISHOI TPUBAJIOCTI

VY cyuacHuX cucremMax s3emJjepo0cTBa Bce OiJbIIIOI aKTyaJabHOCTL
HaOyBae mpoOaema gerpagaimii I'PyHTOBOTO HTOKPUBY, 3yMOBJIEHA
3pPOCTAlOUMM AaHTPOIOTEHHUM BIIJIMBOM Ha TI'PYHTH. 3a OI[iHKaMU
MiXKHAPOJHUX €eKCIepTiB, maiyke 2 miapx ra, a6o 15% csiToBoro
3eMeJbHOrO (QOHAY ypaskeHo IIpoliecaMu epoadii, medudArnii, HecTtaui y
I'PYHTaX OCHOBHUX ITOKUBHUX PEUOBUH, 3aCOJIEHHS, IePEYITiIbHEeHHA
Ta TexHOTeHHOTro 3a0pynuenHdA [1]. B YKpaini 3a ocrannHi 30 pokis
IJIOINA 3MUTUX 3eMeJb IOPOKY 36igbimyBasack Ha 100-120 Tuc. ra
i HuHi cranoBuTh 6sim3bKo 10,6 murH ra [2]. Taka curyaria Bumarae
HETalHOTO BIIPOBAMKE€HHS NPAKTUYHUX 3aXOMiB, CIPAMOBAHUX HA
OpUIMHEHHA aerpaganii rpyHTiB. OgHuUM i3 MIIAXiB BUpPIINIeHHSA
miei mpobjeMu € mepeBeJeHHs MiJ JIYKOMACOBUIIHI yrigms OJM3bKO
10 MJaH ra MaJOONPOAYKTUBHUX OPHHUX 3eMeJb 3TiJHO IIOCTAHOBU
IIpesunii YAAH Ta MiHicTepcTBa arpapHoi MmoOJNiTHKU YKpaiHu
(2000 p). Bunyuanusa 3eMeJbHUX YTiflb 3 CLIBCHKOTOCIOAAPCHKOTO
BUKOPUCTAHHSA MMOBUHHO CYITPOBOAKYBATUCSI HAYKOBUMHU IOCJIiMKEH-
HAMU 3aKOHOMIipHOCTEH ITLOTO IIPOIlecy i3 TOUuKU 30py OpMyBaHHS
diTo-, 300- Ta MiKpOOiOIEHO3iB, AKi € HAWOIABIIT UYTINBUMHU 0 3MiH
yMOB icHyBaHHA Oioreomenody. IlepeBaramMu MiKpoGiosoTivHTX
MEeTOAiB [OCJHiAKeHb € TaKO Te, II0 BOHU [T0O3BOJISIOTH
IOCHiIUTU CIPAMOBAHICTh caMe arpOHOMIUHO 3HAUMMHUX IIPOIECiB:
MiHepaJrizalii Ta iMMmo06iisaIii a30TOBMiCHUX CHOJIYK, HiTpudikaIii,
asor(dikcarii, gemiTpudikaiii, poskJagaHHA OPraHiuHOI PEUOBUHU
I'PYHTY, TYMYyCY TOIIO.

Mertomuka mociaimskenb. llocmimykeHHA cTabibHOCTI MiKpPOOHUX
yrpyIloBaHb OyJM HPOBEJEeHi Ha IPUKJAIi ciporo JicoBoro rpyHTY
Ha TepUTOpiaJbHO OJMBbKUX [IiJISHKAX: TPYHT, BUBeAeHUN i3
ciibechbKOTOCIIONapChKOTO BUKOpucTaHHA v 1987 porri (6araTopiuami
nepeiir), Tun (¢iromenosy 1 — BaJlicbKOKoOcTpuiieBuii, 2 —
Ha3eMHOKYHIUHiIKOBUI, 3 — KOHIOMIMHHUI; 4 — IPYHT, BUBEIEHUN
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i3 cinmbpcpKoTOCTOAAapPCchKOro BuKopuctanua y 2000 p. (manopiuHmit
mepesir), TUI @QiToeH03y — HA3eMHOKYHIUHIKOBUI; 5 — TpYHT,
BUBEIEHUII i3 ClIbCbKOTOCIOZapchbKOro BuKopucramua y 2007 p.
(1mectupiuHM mepesir), Tui giToreHo3y — pisHoTpas d; 6-7 — arposemu
cTal[ioHapHOTO OOCJiny, 3akjgameHoro B 1987 porri: 6 — KOHTPOJb,
MOJIbOBa CiBOo3MiHa 0e3 BUKOPHCTAHHS MiHepaJbHUX i OpraHiuHUX
I00pUB (EKCTEHCUBHUI arposeM), KyJbTypa — KYKYypyZA3a Ha 3e€pHO;
7 — moyboBa CiBO3MiHA 3 HACHUYEHICTIO MiHepaJbHUMHU IOOPHUBaAMU
N%ngKm,5 1o ()OHY 3a0PIOBAHHSA MOO0IYHOI IIPOAYKIiI POCTMHHUIITBA
(iHTeHCUBHUIT arpo3eM), KyJIbTypa — KYKypy/3a Ha 3epPHO.

YucenbHiCTh MiKpPOOPraHisMiB OCHOBHUX €KOJIOTO-TPOGiuHUIX
IpPyI OI[iHIOBAJIM METOJOM BHUCiBY I'PYHTOBOI cycmeH3ii Ha BigmoBigHi
mo:xkuBHI cepegoBuina [3]. [lokasHuKkm iHTeHCUBHOCTI MiHepasisarii
CIIOJIYK a30TYy, OPTaHiuYHOI peUOBUHU i TYMYyCY, a TAKOXK BiporigHicTh
dopmyBanHa OakrtepianpHux KoJioHiln (B®PK) pospaxoByBamu AK
BKasaHo panimie [4]. PiTOTOKCUYHI BJIACTUBOCTI I'PYHTY BUSHAUAIU
3 BUKOPHCTAHHAM PpOCIMHHUX OioTecTiB (mIIeHUIA o03mMa) 3a
H.A. KpacunbuikoBum [5]. Kopenamitini marpuni moOymoBani 3a
metonoM I1. TeperntneBa [6].

Pesyasratn mocaimskens. EdexTuBHiCTS i HATPAMOK MiKpo6iosio-
rivHMX TIpoIleciB y TI'PYHTI 3ajerkaTh SK BiJi YMCEJBHOCTI MiKpo-
opramismiB, Tak i Bif cmenu®iky (GyHKI[iOHAJIBLHUX 3B’SI3KiB MixK
HuMHu. Ha ocHOBi maHMX IIpo AMHAMIKY PO3BUTKY MiKpOOpTraHisMiB
B JIOCJiIKeHUX I'PYHTAX HaMHU PO3paxoBaHO KoedillieHTu Kopeaamii
Mi’K IOKasHMKAMU YMCEJbHOCTI MiKpooprauiaMiB pisHMX eKOJIOTO-
TpodiuHNX, (isiogOrivHMX Ta CHUCTEeMATUUYHHX TPYI, AKi BXOAATH
IO CKJAAy MiKpOOHOTO yrpyIOBaHHS TIPYHTY [OAHOTO BapiaHTYy.
Ha ocHoBi orTpumanux KoedimieHTiB Kopeianii moOyaoBaHi
Kopengaiiiini marpuiii 3a meromom II. TepenrwheBa. IIpoBemenuii
aHaJ i3 CBiAYMTH, IO 3a 3araJibHOI0 KijgbKicTio Bucoko- (r = 0,666-
0,999) i cepemmbosmaunmux (r = 0,333-0,665) kopenaAiiHUX
3B’A3KiB mepIi MicId HajaeXaTh MiKPOOHOMY I[eHO3y 0araTopiuHoro
mepeJiory i3 BasdicbKokocTpuiieBuM (68) i KoutomuuaHEUM (69) THIOM
diromenosy (tabma.l). Ili )k MiKpoOHi yrpymoBaHHA € JigepaMu 3a
KIJIBKIiCTIO BMCOKO3HAUMMUX KOPEJIAiNHUX 3B’A3KiB, SIKa CKJIaJae
37 i 28 BigmoBigHO OJA BaJiChKOKOCTPUIIEBOTO i KOHIOIIMHHOTO
Tuny ¢iromenosy. MikpoOHi yrpymoBaHHs 6araTOpidyHOTroO mepesory
XapaKTepU3yIThCSI MAaKCHMAaJbHOIO CTabilJIbHICTIO cepeln IIeHO3iB
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IOCJIiIKeHUX IIepeJioTiB. 3arajbHa KiJbKiCTh cepeqHbO- Ta BUCOKO-
3HAUMMUX 3B’SI8KiB y BCiX TPHOX MOCIiMKeHHX THIaxX (iToIeHo3y
baraTopiuHoro mepesory HabaraTo MepeBHUINYE KiJbKiCThb 3B A3KiB y
MiKpoOiorieHo3ax mepeJioriB MmeuIoi TpuBasocti: i3 2000 p. (52 ox.) Ta
i3 2007 p. (51 ox.). Mikpo6Hi yrpymoBauusa mepesoris iz 2000 i 2007
PP., He3BaXKaOUM Ha iCTOTHY PisHUIO y TpuBajyocTi (7 poKiB) maiizke
He BifpisHAOTHCA 3a CTabiJbHICTIO, KiJTbKicTh SK cepegHbO-, Tak i
BHCOKO3HAUMMUX 3B’fA3KiB € MpaKTHUUYHO ofHaxKoBoio. Cepen I'pyHTIB,
AKi BUKOPUCTOBYIOTHCS Y CiIBCBKOTOCIIOZAPCHKOMY BUPOOHUIITBI,
cTabinpHimIMM € BapiaHT i3 iHTeHCMBHUM arpo(oHOM, 3arajbHa
KiZIbKicThb 3B’ A3KiB B MiKpOOHOMY II€HO31 AKOT0 IIePeBUIIY€ BiAITOBI JHIH
MMOKAa3HUK BapiaHTy i3 eKcTeHcuBHUM arpodouom Ha 13,7% .

Ta6muug 1. KinskicTs KopeaaniiiHux 3B’ A3KiB y MiKpOOHUX
YIPyIOBAHHSX IEPEJIOTiB Pi3HOI TPUBAJIOCTI i arpo3emax i3 pisHoIO
iHTEeHCUBHICTIO aHTPOMOTE€HHOT0 HaBaHTaKeHHsd, 2013 p.

KinskicTh KOpenAaniiaux 38’ A3KiB

cepeJHbO3HAUNMI 3B’ 13K M (' | BUCOKO3HAUMMI 3B A3KU (I =
BapiasnT =0,333-0,665) 0,666-0,999)

Beworo 3a
BapiaHTOM

npsMuii | 00epHeHU | BChOro | IpsAMuUil | 06epHEHUH | BCHOTI'O

Ilepeir 3 1987p.,
U GiTOLEHO3Y 9 22 31 15 12 37 68
BaJiCbKOKOCTPUIEBUIL

Ilepedair 3 1987p.,
Ul GiTOLEeHO3Y 15 22 37 14 7 21 58
Ha3eMHOKYHUYHUKOBUN

ITepenir 3 1987p., Tun

. . 20 21 41 11 17 28 69
(iToIEeHO3y KOHIOIINHHNIN
IIepedir 3 2000 p. 18 16 34 10 8 18 52
Ilepedir 3 2007 p. 8 24 32 11 8 19 51
ArpohoH eKCTEeHCUBHOTO 14 15 29 11 11 29 51
THUITY
ArpodoH iHTeHCHBHOTO 17 20 37 10 11 21 58

THITY

Mikpo6Hi yrpynoBauusa nepesoris i3 2000 i 2007 pp., AKi maii:xe
He BiZpisHAIOTHLCA 3a cTA0iIbHICTIO, BiAPi3HAIOTHCA 3a BHYTPIIITHBOIO
CTPYKTYpPOIO (YHKI[iOHATBHUX B3B’A3KiB, 30KpeMa, UYHCEJbHICTH
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aMoHi(ikaTopiB y Mikpo6HOMY yrpymoBaHHiI mepesory iz 2000 p.
iCTOTHO TO3UTHMBHO KOPEJIOE i3 UYHCeJbHICTIO IeHiTpudikaTopis,
nenoTpodiB, aKTUHOMIIETiB, PiTOTOKCUUHICTIO I'PYHTY, 00€pHEHO —
i3 uwmcenpHicTIO HiTpudikaTOpiB 1 MMoJicaxapuICUHTE3yBAJTbLHUX
MiKpoopraHiamis. ¥ MiKkpobGioieHosi nmepesory i3 2007 p. unuceabHicTh
aMoOHi()iKaTOPiB iCTOTHO TOSUTHUBHO KOPEJIOE i3 UHCEJIbHICTIO
OJIITOHITPOMINIBHUX i IIeJTI0JI030PYHHIBHUX OaKTepiii, oOepHeHO — i3
YHUCEJbHICTIO IIOJicaXapUACUHTE3yBaJIbHUX 1 (ochopmMoOiTisiBHIX
MikpoopraHiamiB. KinbKicTh  BHCOKO3BHAUMMUX  KOPEJIAIINHUX
3B’A3KiB amMoOHi(iKaTOpiB € BHCOKOIO y MiKpoO6iolleH03i mepeJory
iz 2000 p. i HU3BKOI — y MiKpOOHOMY yrpyHOBaHHi Ilepejory is
2007 p., y immo6inisaTopiB MiHepaJbHOTr0 a30Ty — HABIIaKu, KiTbKiCTh
BHCOKO3HAYMMUX KOPEIAIINHIX 3B’ A3KiB aMOHi()iKaTOPiB € HU3BKOIO ¥
MikpoOHOMY yrpymyBauui nepesory iz 2000 p. Hapsany is mokasHuKkaMu
KoedilienTy MinepaJsisarii-imMmobirisarii crmoayk asory e CBiguUuTH
PO PiBHY iHTEHCHBHICTH IIePEeTBOPEHHS OiJIKOBUX CIIOJYK y I'PYHTaXxX
IUX IIEePEeJIOTiB, 1 ITPo pi3HUil eTan OO IIEPETBOPEHHS, 3BaKA0UN Ha
pisHy AMHaAMiKy PO3BUTKY (DiTOIEHO3iB X IIePeJIOTiB.

YucesnbHicTh, a3oTobaKTepa SK BilbHOiCHYHOUOTO asdoTodikcaTopa
y MiKpoOHUX YIPYIIOBAHHSAX BCix JIOCJIi I3KeHUX TUIiB
BUKOPUCTAHHS Ciporo JicoBoro TrpyHTY OO0OepHEHO KOpeJe i3
KigbKicTio aMmoHi(ikaTopiB, iMMo0islisaTopiB MiHepaabHOTO as3oTy i
HiTpudiKkaTOPiB (32 BUHATKOM arpos3emis, Je KOPeJsaIifHui 3B’ A30K
Mae mpaMuin xapaxkrtep) (taba. 2). I, HaBmakm, i3 umMceabHICTIO
ojiroHiTpodiniB i memiTpudixkaTopiB y MiKpoOHUX yrpyIOBAaHHSX
ImepesioriB  KiJbKicTh asoTobakTepa Mae NOpAMUM 3B’sI30K, a i3
ojqiroHiTpodinammu i gmeHiTpudikaTopamMu arposemMi — oOepHEHUIA.
Maiizke y BCix mocJriisKeHUX BapiaHTaxX BUKOPUCTAHHSA Ciporo JiicoBoro
I'PYHTY a30TOOAKTEp Mae 00epHEeHN XapaKTep 3B’ A3KY i3 UMCeJIbHiCTIO
nemoTpodiB, IO € TPOSBOM BiJHOIIEHHS as3oTobaKTepa 0 BMiCTy
opraHiuHoi peuoBWHM y TPYHTi, uuM Buile craiBBiguomenas C/N,
THUM Kpallle YMOBHU IJIs PO3BUTKY asoTobaKTepa. BaaeMoBigHOCHMHUI
aszoTobaKTepa i3 iHIIUMU IpylIaMi MiKpOOpralisaMiB IUKJIY BYTJIEI[I0
MAalOTh CKJIASHUNA XapaKkTep, B YaCTUHI BapiaHTiB 3B’ 130K Ma€ IPAMUHA
xapakTep, B yacTuHi — obepHeHuii. Ile cBigumTh mpo CKJIATHICTH
mpolieciB, sAKi mepebiraroTh y TPyHTax IUX BapiaHTiB i mpo ixHI
BigminHOCTi. Binbil BU3HAUeHU XapaKkTep 3B’ sA3KY asoTobaKTepa i3
rpynaMu MiKpooprauisaMiB IUKJY a30Ty JEeTKO IIOSCHUTH, BUXOIAUN
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iz ¢QyukmionmanpHOI cmemiamaisarmii camoro asorobaxTepa — fAK
BiIbHOiCHYIOUMI asoTodikcaTop BiH mpuiiMae ydacTb B IIpoIlecax
IepeTBOPEHHSA CIIOJIYK a30Ta i TiCHO B3aeMoOJi€ i3 MiKpoopraumisMmamu
iHmuxX rpym nporo mukiay. IloTpibHO migKpecamTu, 0 KiJIbKicTh
aszoTobaKTepa 0o0epHEHO KOpeJioe i3 piBHeM (PiTOTOKCHMUYHOCTI ciporo
JiCcOBOTO TI'PYHTY, IO MHiATBEPIKYE MOKJINBICTH BUKOPUCTAHHS
YHCEJBbHOCTI asoTobakTepa SAK MiarHOCTUYHOTO IOKA3HMKA Ha 3a-
OpyIHEHiCTh 'PYHTIB IOJIOTAHTAMU.

Taomuuga 2. Kopenaniiini 38’ 13Kku a3oTo6aKTepa i3
MiKpOOpraHisMaMu iHIIUX €KO0JIOTO-TPOGiYHNX Py MiKPOOHUX
YIPYIIOBAHb CipoOToO JIiCOBOTO I'PYHTY 3a Pi3HOTO THITY
BHKOpHCcTaHHA, 2013 p.
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Ilepexir 3 1987p.,
TuI (piToreHo3y
BaTiCBKOKOCTPH-
meBuit

-0,493 | -0,316 0,049 0,335 |-0,090 {0,006 | 0,291 |-0,317 0,099 |-0,208(0,441| 0,865

Ilepeair 3 1987p.,
Tul QiToreHosy
Ha3eMHOKYHHY-

HUKOBUIT

-0,711| 0,487 (-0,458| 0,070 |-0,091 (-0,667| 0,470 |-0,670 |-0,444(-0,876(-0,044| 0,008

Ilepeuxir 3 1987p.,
Tun gironenosy |-0,146 | -0,123 |0,445( 0,172 |-0,249 |0,172| 0,277 |-0,592|-0,679|0,268|0,212| 0,169
KOHIOIIMHHUI

snzegg(’)’i; -0,339 | -0,415 {0,420 0,004 |-0,0,21-0,333| 0,265 | 0,653 |-0,600|0,749 (0,563 | 0,192
f;gg?‘; 0,145 | -0,538 [0,260-0,398 | -0,168 |-0,164| 0,654 |-0,130 [0,358|0,190 |-0,032| -0,958

ArpodoH excreH-

-0,057| 0,153 |-0,462|-0,485| 0,075 |-0,226(-0,280 | 0,646 | -0,20 |-0,044(0,655| 0,253
CHUBHOI'O TUILY

Arpodominren- | 101 o 419 |0,652|-0,462 | 0,558 |-0,622| 0,465 |-0,8810,184|-0,4770,319| -0,576

CHUBHOT'O TUIY

3rifHo 3araJbHONPUAHATUM IOHATTAM, MiK II€JII0JIO30PYHHIBHA-
MU MiKpoopraHisaMamu, AKi 6e31mocepesHbO TiIPoJIi3yI0Th KJIiTKOBUHY,
i asorobaxkTepoM, SKHII He 3acBOIOE KJITKOBUHY, ajie QiKcye
aTMoc(epHUil asoT, II0 BUKOPUCTOBYIOTH y CBOEMY MeTaboJrismi
1eJII0JI030PYHHIBHI GakTepii, icHye saBure metabiosy [7]. Oxmax,
TicHa KOpeJsdallid MiK UYMCEeJIbHICTIO IeJI0JIO30PYHHIBHUX 6GaKTepii
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i asorobakTepa HaMH CIIOCTepiraeThbcs JHIille y 3 BapiaHTax is
7 nocnim:xerux. Ile 6araTopiunmii mepeJir i3 HAa3eMHOKYHUYHUKOBUM
TunoMm (iroreHosy, nepeir iz 2007 p. i arpodoH iHTEeHCUBHOTO TUITY.
B immmx BapiaHTax BUKOPHCTAHHSA Ciporo JIiCOBOrO I'PYHTY 3B’S30K
Mi’K UYMCeJNIbHICTIO IeJII0JI0O30PYHHIBHUX OakTepiii i asorobakTepa
€ He TAaKUM CYTTEBUM, a y MIKpOOHOMY yrpyIloBaHHi arpoony
eKCTeHCHUBHOT'O THIIy — OOepHeHuM, MOJKJIMBO UYepes BiJCYyTHiCTH
3a0pIOBAHHS €K30TeHHOI opraHiunoi peuoBunu i3 1987 p.

Ta6auusga 3. KopeaaniiiHi 38’ I3KHU NoJIicaxapuaCHHTE3yBAIbHUX

6aKTepiil i3 MiKpoopraHisMaMu iHIIUX €KO0JIOTO-TPODIYHNX IPyIT

MiKPOOHHUX yIrPyImOBaHb CipoOro JIicCOBOTO I'PYHTY 3a Pi3HOTO THUILY
BUKoOpucTaHHsd, 2013 p.

THIBHI,

GaxTepii

BapianT

Awmonidikaropu
Imob6inizaTropu
MiHepaJbHOTO

a3oTy

OutironitTpodian

HeniTpudikaropu
Hitpudiraropu
ITexorpodu
ABTOXTOHHIL
AxTuHOMIiNETH
Mikpowmimneru
Mob6inizaTopu
MiHepaJIbHUX
docdaris

ITentono30py:

Ilepeuir 3 1987p.,
Tun ditoreHosy
BaJIiCBKOKOCT-
puIeBUit

-0,301| 0,605 | 0,187 | 0,290 (-0,005|-0,009| -0,151 |-0,673/0,975(0,1388| -0,050

Ilepenir 3 1987p.,
Tum GironeHosy
HA3eMHOKYHUY-

HUKOBHUIT

0,305| -0,350 | 0,727 | 0,045 |-0,023| 0,510 | -0,065 |0,141(0,923(0,027| 0,214

Ilepenir 3 1987p.,
Tun pironenosy 0,457 0,764 | 0,176 | 0,400 |-0,426 | 0,399 | -0,141 [0,247|0,367|-0,029| 0,608
KOHIOIINHHII

Uepexir -0,204| -0,155 | 0,508 | 0,008 |-0,036 |-0,168| -0,426 |0,019|-0,002|0,566| 0,370

32000 p.

f;gg;i; 0,358| -0,383 | 0,851 |-0,334(-0,083 [-0,749| -0,327 |-0,192|0,613|-0,310| 0,320

Arpodox -0,062| -0,045 [-0,654 |-0,543| 0,538 [-0,162| 0,032 [0,014|0,336|0,385| 0,155
€KCTEeHCUBHOI'O TUITY

Arpodon

0,574| 0,433 | 0,341 | 0,513 |-0,411( 0,787 | -0,089 (-0,242|0,824|0,499| -0,001

iHTEeHCUBHOTO TUITY

Bigomo, 110 mosaKJIiTHHHI IoJsicaxapuan I'PYHTOBUX MiKpoopra-
Hi8MiB BHKOHYIOTH Oarato (QyHKI[ili, 3a0e3leuyrouu IPOAYIIeHTaM
mepeBaru 3a BWJKUBAHHSA Yy MNOPUPOAHUX YMOBaxX: OOIIOMAraiTh
BUTPUMYBATH TPUBAJIY IOCYXY, AaKyMYyJIOOUYX BOAY y CBOeEl
MaTpuIli, 3a HU3bKUX BOAHUX IMMOTEHIiaJIiB IPUCKOPIOITHL AuQy3ito
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HU3bKOMOJIEKYJISAPHUX IIOKUBHUX PEUOBUH y OesrmocepenHiii 0J113b-
KOCTi BiJ KJIiTHH, IPUIMAIOTD YUaCTh B aAresii KJIiTuH 10 rizpodobHUX
cyOcTpaTiB i I'PYHTOBMX YacCTOUYOK, 3aXWINAIOTh KJIITMHU Big mii
OiomuaiB i meTepreHTiB, BUKOHYIOTh HPOTEKTOPHY (MYHKIIiIO IIOHO0
CIIOKMBaHHA eK30()ePMEHTIiB i BTOPUHHUX MeTabOoJIiTiB CTOPOHHBOIO
MiKpodiopoo, iHTeHCHU(}pIKYIOTh PO3UMHEHHS MiHepaJbHUX eJje-
MEHTIiB 3 Ba’KKOAOCTYMHHUX (POPM, MOKPAIIYIOUM TUM CAMHUM MiHe-
pajJbHe JKUBJEHHA POCJUH Ta iH. [8, 9]. Bece 1e q10o3BoJiA€e posrasamgaTu
OigBUIIIEHY KiJIbKiCTD oJIicaXapuACUHTe3yBaAJIbHUX MiKPOOPTaHi3ZMiB
SIK IPUCTOCYBAaHHA MiKPOOHOT'0 YIPYIIOBAHHS 10 OTOUYIOUOTr0 CEPemo-
BUIIA, IKe 3a0e3leuye HoMy CeJIeKTHUBHI mepeBaru B yMOBax CTpecy.

Ao cyauTu 3a KiJIbKicTIO moJicaxapuacuHTe3yBaIbHUX MiKpPO-
OpraHiaMiB, TO cTaH HaANOiJABIIIOrO CTpecy Iepe:KuUBae MiKpoOHe
YIPYIIOBAHHS €KCTEeHCHBHOT'O arpo3eMy, I'PYHT AKOro 30igHeHHi Ha
BMiCT MaKpo-, MiKpoeJIeMeHTiB i 3arajbHOI OpraHiuHOi peuoBUHU
(tabui. 3). OcKiIbKY AiAJNBHICTD MOJIicaXapuICUHTE3yBAIbHUX MiKDO-
OpraHiaMiB mOJIi(pyHKITiOHAJbHA, TO HA iX KiJIbKicTh Oyae BILINBATU
HaWOIMBIIT BaroMuil CTPECOBUII UMHHUK, SKUHA MOKEe 3MiHIOBATUCS
Bix BapianTy mo BapiamTy. Tak, y BapianTi 6e3 moopusB (a0COJTIOTHUHA
KOHTPOJIb) HANOiJABII cTpecoBuUM € (aKTOp HecTaui eJeMeHTiB
MiHepaJbHOTO JKWBJIEHHSI, 4 B YyMOBaX iHTEHCHUBHOTO arpodoHy Iie
MOsKe OyTH HMONIKOAKYIOBAaJIbHA Misf MOJIOTAHTIB HA KJIITHHU KUBUX
opramismis, TOMy IO 3a IILOrO THUNY BUKOPUCTAHHS TI'DPYHT Mae€
HaMOiIbIIIe aHTPOIIOTeHHe HaBaHTaKeHHA.

B minmomy, rpyma moJricaxapuACHUHTE3yBaJIbHUX OaKTepiii CcTOIiTh
OKpeMO cepel MOCIIMKEeHUX eKOJOro-TpodiuHmxX rpyn Mikpoopra-
Hi3MiB, PO IO CBiAUMUTH CIA0KiCTh KOPENAIMHUX 3B A3KiB IUX
MiKkpoopraHiamis i3 inmumu (Tada. 3). MokHa BigMiTHTH TOCTATHBO
CUJIbHUI 3B’A30K UMCEJLHOCTI MiKpoopramismiB Ifiel rpymm Juiie
i3 ouiromiTpodimamMu, AKi TeX € moJicaxapuUACUHTE3YBaJbHUMU
MiKpooprauiamamu, 1110 iCHYIOTh B yMOBaX HECTaui TaKOT'O eJIEMEeHTY
JKUBJIEHHSA K a30T, 1 y AKUX HoJlicaxapuj BUKOHYE (PYHKIIII 3aXuCTy
aHaepoOHOTO (hepMEHTyY HiTpoTeHa3! BiJl IMOIIKOIMKYIOUOi il KUCHIO
[10]. Tpeba Takok BigMiTHTH, IO B arpo3eMax €KCTEHCHUBHOI'O Ta
iHTEHCUBHOTO THNOY IIPOXOJAATH PiBHOCHPSAMOBAHI IIPOIECH, IIPO
1[0 CBiAUMTH, 30KpeMa, IOCTifiHA 3MiHa XapaxTepy 3B’sI3KYy IIOJi-
caxapuACUHTe3yBaJbHUX OaKkTepiii i3 iHIIMMM MiKpoopramismamu
MiKpPOOHOro yrpyImIoBaHHA: AKIIO Y eKCTEHCUBHOMY arposemi 38’ 30K
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Ma€ IPAIMUNA XapaKTep, TO Y iHTEHCUBHOMY — OOepHeHNIi, i HaBImaKu
(rabs.3). BuriaoueHHAM € B3aeMOBimHOCWMHM i3 MimesdiaabHUMU
dopMaMu MiKpoOpraHiaMiB: MiKpo- Ta akTHHOMIiIleTaMu.

Ta6auus 4. Kopenaniiiai 38’ 13ku amoHidikyBaapbHUX OaKTepiii i3
MiKpPOOpraHisMaMu iHIIUX €KO0JIOTO-TPOGiYHNX IPyn MiKPOOHUX
YIPYIIOBAaHb Ciporo JIiCOBOTO I'PYHTY 3a Pi3HOTO THUILY
BUKOpucTaHHd, 2013 p.
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Ilepenir 3 1987p.,
THII GiToIeHO3y 0,493 |-0,387/0,320(-0,364|0,505| -0,293 | -0,301 [0,087(-0,414|-0,359( -0,125

BaJIiCBKOKOCTPHIIEBHIT

Ilepenir 3 1987p.,
Tun GironeHosy
Ha3eMHOKYHUY-

HUKOBHUI

0,492 |0,287|-0,374/0,269|0,029| -0,381 0,305 |0,198|0,482|0,183| -0,615

Ilepexir 3 1987p.,
TuI QiToneHosy 0,578 |0,738|0,841(-0,615/0,890| -0,723 | 0,457 |-0,565|-0,216(0,445| -0,401
KOHIOMIUHHHII

f;gggi; 0,251 |0,048(0,769|-0,699(0,640| -0,100 | -0,204 |0,107|-0,167|0,464| -0,137
Snzeé)(;’;‘i; 0,041 |0,512(0,029|-0,292(-0,390| 0,558 | 0,358 |-0,450(0,662|-0,341| -0,701
Arpodor

0,890 |0,464|0,683|-0,278/0,815| 0,674 -0,062 |-0,964(0,078 (0,469 0,075
©KCTeHCHBHOTO THITY

IArpodoH iHTEeHCHBHOTO|

- 0,277 10,509|0,987)0,281|0,614| -0,456 | 0,574 |-0,682|0,356(0,954( -0,453

KinbkicTs amoHiikyBambHHX OaxTepili 3aje’KUTh Biff I'yCcTOTU
pocauH y QirToreHosi, ¢asu #oro posBUTKY Ta BMicTy OiIKOBHUX i
6iJTKOBOIOAIOHX PEUOBUH ¥ KOPEHEeBUX eKcyaaTax. AMoHi(iKyBaabHi
0aKTepii 3HAXOAATHCS HA IIOYATKY JIAHITIOTa JKUBJIEHHS, PO3KJIaJAI0Un
0iTKOBOIOAIOHI PEeYOBHMHUM KOpPEHEBUX eKCYyHaTiB, TOMY BOHH TiCHO
moB’A3aHi y cBoeMy MeTabo01i3Mi i3 iMmmobiTisaTopaMmu MiHepaaIbHOTO
a30Ty — IX IOCJIIJOBHUKAMMU Y JIAHI(03] ITePeTBOPEHHS CIOJYK a30Ty.
ITe smaiinio cBoe BimoOpaskeHHs y KiJbKocTi i xapakTepi 3B’A3KiB
Mixk amoHi(ixaTopamu i iMmobimizaTopamMm MiHepaJabHOTO a30Ty —
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BOHU IpAMi i focuTh 3HaUHi 3a cBoei BestmumHOIO (Tabs.4). B rpyHTax
IepeJsoTiB TPUBAJIICTh MEPeJIOTy BILINBAE HA BEIUUYUHY 3B’ A3KY: UUM
CTapIIiii Iepeir, TMM 3HAYNMIiCTh 3B’ I3KY BUIIA Uepes Te, II[0 I'YCTOTa
POCJIMH i3 30iIBIIIEHHSAM TPUBAJIOCTI mepesory 3poctae. MakcuMaibue
3HAUeHHSA 3B A3KY MiK aMoHi(ikaTopamMum Ta immob6igizsaTopamu
MiHepaJbHOTO a30Ty CIOCTepiraeTbcd y TIPYHTI EKCTEeHCUBHOTO
arpooHy, MOKJHBO Uyepes Te, II[0 3a I[LOTO BUKOPHUCTAHHS Ciporo
JicOBOTO I'PYHTY KOPEHEBi BHUIiJeHHSA € MaliskKe €IUHUM IKepeoM
cy6erpaTiB Asa pocTy MikpoopraHismiB BIpomoB:x Bererarii. I pyHT
IIOTO BapiaHTy XapaKTepU3YETbCA BHCOKO3HAUMMUM 3B’ A3KOM
aMoHi(ikaTopiB He TiMbKY i3 iMMOOiizaTopaMu MiHepaJIbHOTO a30Ty,
a ¥ MiKpoopramismMaMu iHIIWX TPYH: OJIiroHiTpo(istamu, aeHiTPU-
dirkaTopamu, megoTpodaMu, IeJaIJ030PYHHIBHUME 1 aBTOXTOHHUMU
b6axTepiamu (Taba.4). Takok cepen JOCTiIKeHNX BapiaHTiB

Ta6muusa 5. KopensaniiiHi 38’ 13KH aBTOXTOHHHUX GaKTepiii i3
MiKpOOpraHisMaMu iHIIUX €KO0JIOTO-TPOGiYHNX Py MiKPOOHUX
YIpymoBaHb Ciporo JiicOBOTO I'PYHTY Pi3HOTO THUITY
BHKOpHCcTaHHA, 2013 p.
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Ilepeuir 3 1987p.,
i QiToneHosy 0,087 -0,540 |0,432|-0,828|0,564|-0,445| 0,688 | -0,673 |-0,547(-0,716| -0,600
BaJIiCbKOKOCTPUIIEBHIT

Ilepeuir 3 1987p.,
Ty ditoreHo3y
Ha3eMHOKYHUY-

HUKOBHH

0,198 -0,094 |-0,494|0,660/0,870|0,726| 0,065 | 0,141 | 0,423 |-0,550| 0,066

Ilepeuir 3 1987p.,
i QiToeHosy -0,565| -0,327 |-0,776(0,627 (0,488 (-0,674| 0,255 | 0,247 | 0,073 [-0,380( 0,361
KOHIOITMHHUI

gegggg 0,107| 0,340 |0,333 0,187 -0,257]0,251| 0,587 | 0,019 |-0,763|-0,112| 0,081
fzeé’g;“; -0,450| -0,743 |-0,353|-0,828|0,745 [-0,335| 0,239 | -0,192 |-0,686 | 0,864 | 0,435

ArpodoH eKcTeH-

-0,964| -0,779 |-0,562(-0,502|0,133(-0,666| -0,777 | 0,014 |-0,208 (-0,369 | -0,175
CHBHOTO THITY

ArpodoH iHTeHCHBHOTO

iy -0,682| -0,743 |-0,574(-0,727(-0,008(-0,587| 0,164 | -0,242 |-0,035-0,790 | 0,298
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BUKOPUCTAHHS Ciporo JicoBOro I'PYHTY BiJOKpPEMJIIOETBCA Oararto-
PiuHMNI mepeJIir i3 KOHIIINHENM TUIIOM ()iTOIleHO3Y: BiH XapaKkTepu-
3YeThCA BUCOKO3HAUNMUMU 3B’ A3KaMU aMOHi(ikaTopis iz immo0ixiza-
TOpaMH’ MiHepaJbHOr0a30TY, OJiroHiTpodistamu, reHiTpudikaropamu,
HiTpudikaTopamu, megorpodaMu, IeJIOJO30PYHHIBHUMHU i aBTO-
XTOHHUMU OaKTepiaMu.

BakimBoio rpymnon MiKpoOHHX YyrpyIIOBaHb € aBTOXTOHHI MiKpo-
opraHiamu, AKi 6epyTs 6eslmocepeqHI0 YIaCTh ¥ PO3KJIAJaHHI MaKpo-
MOJIEKYJI TyMycCcy, 1 BH3HA4alTb, NOPAA i3 OiOCMHTETUUHUMU
mpoiiecamMu, 3arajbHe CIPAMYBAHHS IIPOIleCY HAKOIMUYEHHsI-MiHepa-
Jigamii rymycy y IpyHTi. 3a pesyabTaTaMiu, OPEACTABICHUMU Y
Tabs. 5, aBTOXTOHHI MiKpoopraHisMu [IeMOHCTPYIOTH OOepHEHUH
3B’A30K i3 MiKpoopraHismaMu IUKJIY as30oTy y OiJbIocTi BapiaHTiB
BUKOPUCTAHHA ciporo JicoBoro rpyHty. Ille cBimumTs mpo Te, 110
OCHOBHOIO ITPUUYMHOIO MiHepaJizallii rymycy B cipoMy JicoBoMy I'pyHTL
3a 3a3HAUYEHUX arpoxXiMiuYHMX YMOB € HecTaua CIIOJIYK a3oTy.

TakuM YMHOM, IIPOTATOM IIepe0yBaHHS I'PYHTIB y II€PEJIOTOBOMY
cTaHi BimOyBaeThcsa ypiBHOBaYKEeHHSA IPUPOAHUX I'PYHTOBUX IIPOIIECIB,
110 IPU3BOAUTH M0 cTabinisarii cTpyKTypu MiKpOOHUX YIPYIIyBaHb:
UMM OOBIIHI CTPOK HepeOyBaHHsS I'PYHTY y II€PEJOTOBOMY CTaHi,
TUM CTabLIBHIIIIA CTPYKTYpa 3B’ SA3KiB MijK CKJIaJOBUMU MiKPOOHOIO
yrpyIIOBaHHS.
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Memodom kopeasauiiinux niaeso0 6CMAHOBAEHO, WO 34 3A2ANbHOI0
Kinbkicmio eucoko- (r = 0,660-0,999) i cepeduvosnauumux (r = 0,333-
0,665) kopeaauyiiinux 36’13Ki6 cmabinbHiuUmM MIKPOOHUM YepYNO8AHHAM
xapakmepuzyemocsa TpyHm 0azamopiunoeo(iz 1987p.) nepenoey i3 pizHum
munom himouyenosy: eanicokokocmpuuyesum — 68 36’313Ki6, KOHIOWUHHUM —
69, HazeMHOKYyHUUHUKOBUM — 58 36’13Ki6. MiKpoOHI yepynoeanHs nepenoeie
mpueanicmio 13 ma 6 pokie € menw cmabinrbHuMu, Hidc baeamopiuHuil nepenie,
npo wo ceiduUmb KinbKicmbv8UCOKO- [ CepeOHbO3HAUUMUX KOPeAAUILIHUX
36’a3kie: 52 i 51 6ionogiono. Ceped eapianmie 6UKOpUCMaHus cipoeo 1ic08020
TPYHMY Y CiAbCbK02OCNOOAPCbKOMY BUPOOHULMEI Oinbld cMabinbHUM MIKpPOO-
HUM YepYNOBAHHAM XAPAKMepPU3yYEMbCs 8apianmiz iHMeHCUBHUM a2POOHOM,
3aeanvbHa KinvbkKicms 36°a3Ki6 6 MIKpoOHOMY Ueno3i saKoeo (58 36.) nepesuuyye
8I0N0GIOHUTl NOKA3HUK eapianmy i3 ekcmeHcusnum aepogonom (51 36.)
na 13,7%.

Karouoei caosa: mikpobioyenos, mikpoopeanizmu, cmaobinbHicms, Kopeas-
YIHHUIL 36 130K, nepeie, azpo3em.

Memodom KopensyuonHbix naesd YCMaHo8AeHO, YMO nO 00ujeMy Koau-
uecmgy eucoko- (r = 0,660-0,999) u cpednesnauumoix (r = 0,333-0,665)
KOPeNAYUOHHBIX — CBS3ell  CMAOUAbHUUWMUM — MUKPOOHbIM — COOOUeCMBOM
xapakmepuzyemcsi no4eéa MHoeonemueil (¢ 1987 e.) 3anexcu ¢ pazubim
MuUnom OOMUHUPYIOWE20 DUMOUEHO3A: BANUCCKOOBCIHUUEGLIM — 08 cés3ell,
Kaeeepubim — 69, HazemHoseHuK08bIM — 58 cesazeli. Mukpobhbie coobuecmea
sanexceii 6ospacmom 13 ub nem menee cmabuabHbl, HeM MUKPOOUOUCHO3
MHO20AEMHEl 3anedcu, 0 4eM CEUOeMeNbCMEYyem KOoAU4ecmeo GblCOKO- U
cpednesnauumvix cesazeii: 52 u 51 coomeemcmeenno. Cpedu eapuanmoes
UCHONB306AHUSL CEPOIl NECHOU NOYBbIE CeAbCKOXO3SLUCBEHHOM NPOU3B00CHEe
bonee cmabUuAbHbIM MUKPOOHBIM COOOUWECMBOM XAPAKMEPU3Yemcs no4éda
B8APUAHMA C UHMEHCUBHBIM A2POPOHOM, 00Uee KOAUUeCMBO C8s3ell 8 KOMOPOM
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(58) npesviuiaem coomeemcayrouuil NoOKa3amenv 8ApUAHMA C IKCMEHCUBHbIM
aepogonomuna 13,7%.

Karouesvte caosa: mukpoOuoyenos, MUKPOOP2AHU3MbL, CMAOUABHOCTD,
KOPPEeNIYUOHHASL C853b, 3ANeHCh, ACPO3EM.

The method of correlation of pleiades revealed that the total number
of high- (r = 0,666-0,999) and medium-significant (r = 0,333-0,665) of
correlation connection stable soil microbial groups characterized by many years
of fallow soil (from 1987) with different types phytocenosis: by valisky-fescue —
68 communication, by clover — 69, by ground-kunichnik — 58 connection.
Microbial communities of fallow duration of 13 years and 6 is less stable than
the long-fallow, as evidenced by the number of high- and medium-significant
of correlation communications 52 and 51 respectively. Among the options for
the use of gray forest soils in agricultural production more sustainable microbial
groups characterized by variant the intense of ahrofonom. The total number
of connections in the microbial cenosis of this ahrofonu (58 units) exceeds the
corresponding figure of variant with extensive ahrofonom (51 units) to 13.7%.

Keywords: a microbiocenosis, microorganisms, stability, the correlation
connection, fallow, ahrozem.
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