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MIKPOBIOTA PU3OC®EPHU SALIX SP. 3A YMOB BUKOPUCTAHHS PI3HUX
ATPOTEXHIYHHUX IPUMOMIB
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Mikpobioma pusocghepu Salix sp. 3a ymoe eukopucmanna pisnux azpomexwuiunux npuiiomie. — M.B. Kpueuyoasa,
H.IO. boopux, JI. Hlumon, 1. Canamon, O.M. binax. — Ilpoananizo8ano KinbKiCHI NOKA3HUKU MIKPOOOYEHO3Y
puzocepu desaxux euodie enepeemuunoi eéepou (Salix viminalis, Salix triandra x Salix viminalis 'Inger') npu enecenni
pi3Hux 6udie 006pue ma 6e3 yoobpenns. Bcmanoenerno, wo npu 3HudiCeHil KitbKocmi MiKpOOPeaHizMie TPYHM 3d YMO8
8UPOULYBAHHA 8ePOU XAPAKMEPUIYEMBCA BUCOKOIO THIMEHCUBHICIIO MIHEPANI3aYIlIHUX NPOYeCie NOPIGHAHO 3 NI000BUMU
xkyaemypamu (Malus sp.). [Hocmogipre nioguuyeHHs uduceibHOCMi MIKPOOP2AHI3MIE Y OeaKUX eKo1020-mpoQiuHux
2pynax y puszocgepi 6epou peccmpysanu npu 6HeCeHHi MyHIYUNAIbHO20 KOMROCHY KOMIOHEHMIE CIMIYHUX 800.
Knwwuosi cnosa: 6iopemediayis, rpynmoea mikpobioma, Minepanizayitini npoyecu, azomeikcamopu, eHepeemuyHi
KyA6mypu.
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Microbiota of rhizosphere Salix sp. in different agrotechnical practice. — M. V. Kryvtsova, N. Yu. Bobryk, L. Simon,
I Salamon, O. M. Bilak. — The study has established the regularities of distribution of certain physiological groups of
microbial cenosis in conditions of growing of fruit and energy plants. In case of willow, the numbers of ammonifiers,
micromycetes, actinomycetes, cellulolytic and oligonitrophilic microorganisms were observed to reduce compared to
the control. In case of apple-trees, the number of microorganisms was higher but still within the control values.
Growing of willows leads to stabilization of soil solution reaction, higher concentration of ammonium nitrogen, and
lower concentration of nitrate nitrogen and potassium, compared with the control. We have established decreased
concentrations of humus vs. control in both cases — growing of willows and apple-trees, which figure correlates with
the number of pedotrophs. Notwithstanding the lowered number of some physiological groups of microorganisms, the
soil with willows was characterized by highly intensive mineralization processes, in particular those of transformation
of organic matters. An open-field long-term fertilization experiment was set up during 2011 with willow (Salix triandra
x Salix viminalis ’Inger’), grown as an energy crop. The brown forest soil was treated during June 2011, May 2013,
and May 2016 with municipal biocompost (MBC), municipal sewage sludge compost (MSSC), willow ash (WA) and
sulfuric urea (SU) and two times (2011, 2013) with rhyolite tuff (RT). Thus, the most indicative changes in the soil
microbiota against the control plot were found in case of the use of municipal sewage sludge compost; rise in the
number of intestinal bacteria, ammonifiers, micromycetes and actinomycetes. In case of the use of municipal
biocompost rise in the levels of intestinal bacteria, microscopic fungi, actinomycetes, pedotrophs and cellulolytic
bacteria were found. While calculating the mineralization/immobilization index, it was shown that the most significant
deviation from the control plot was found in rhyolite tuff treated soil — a decrease by 6 times, and in case of willow ash
by 2.3 times, which proves the inhibition of mineralization of the organic substances in the soil.
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Beryn
Eneprernuna BepOa, sSK BHI 3 [IUPOKUMHU
aJanTalifHIMA ~ MOXJIMBOCTSMH Ta  IIMPOKUM

CIEKTPOM 3aCTOCYBaHHs, 3aiiMae 0CcOOJIMBE MiCIEe
cepesl eHepreTHYHHUX POCIIHH.

Y kpaiHax €BpocOI03y  BHKOPHCTAHHS
SHEPreTHIHUX KyJIbTyp HaOyBae aemaii OUTHITHX
MacmTabiB. B VkpaiHi Takok 3aCTOCOBYIOTBH
IUIaHTAIlifHE BUPOIIYBaHHA BepOM B  SKOCTI
mxepena eneprii (KuiBcbka, [loHenpka, IBaHO-
OpaHKiBCHKa, Bomunceka, JIbBIiBCEBKA,
TepHoninechka Ta 3akapnarcbka 001acTi).

ITocunenwnit AHTPOIOT€HHUN BILJIUB
ChOTOJICHHS CIIPUYMHUB 1 MPOJOBKYE CHPUUNHITH
MOTIpLIEHHS CTaHy MPUPOJHHUX eKocucTeM. Pawimie
HaMH BCTAHOBJICHO, L0 TpHUBaie (PyHKIIOHYBaHHS
3QII3HUYHOTO TPAHCIIOPTY B YMOBax 3aKapmaTTs
MOJKEe BHUCTYIIATH JKEpPENIoM 3a0pyAHEHHS IPYHTIB
KHUCJIOTOPO3YMHHUMHU (OpMaMu BaKKHX METaNiB
(Zn, Ni, Pb, Cu) (Bobryk 2015). Bussneno cyTreBy
nepeOyoBy MIKpOOHHMX IIEHO3IB IPYHTY Ha
MOpUKIaal TpPU3aTi3HUYHUX TEPUTOpiii B yMOBax
3akapratts (Bobryk et al. 2012; Bobryk et al.
2013; Mykailo et al. 2013; Nikolajchuk et al. 2014;
Bobryk et al. 2016), ypOaHi3oBaHHX €KOCHCTEM Ha
mpukiani M. Yxkropoxa (Kryvtsova et al. 2017b),
IPYHTIB 'y 30HI BIUIUBY JICOXIMKOMOIHATYy
(Kryvtsova et al. 2017c). VY 3B’s3ky i3
BCTaHOBJICHUMH 3aKOHOMIPHOCTSIMH CTaHy
IPYHTOBOI MIKpOOIOTH BHHHKAE HEOOXITHICTH
MOJIANIBIIOTO JTOCTIKEHHSI JaHOTO HANpsMKY 1
BIIPOBAJKCHHS 3aXO0JIiB OiopeMesiarrii.

Y HaykoBiii JjiTeparypi O0OTIpyHTOBaHO
MOXIJIUBICTh BHWKOPHUCTAaHHSA ia (iTopememiamii
3eMelb, 3a0pyJHEHNX BaXKKUMHU METallaMH, JEPEB
pony Salix spp. (Watson et al. 2003; Mahar et al.
2006; Rodkyn 2011). [loBemena BaxJnBa pPOJb

NpencTaBHUKIB  pomiB  Salix 1 Populus B
camoouunieHHi ekocucrem Tucu Big Cd (Boiko et
al. 2008).

BepOy MoxHa e(deKTHMBHO BHPOIIYBaTH Ha
IPYHTaX 3 MiABUIEHAM BMICTOM CBUHIIIO 1 KaaMito,
HaNpUKIaJ  B3IOBXK  JOPOTM 4H  1OOIU3y
TIPOMHUCIIOBUX 00’€KTiB, 3 IO TAJTBITTIIM
BUKOPDHUCTAHHSM JIEPEBUHH B SIKOCTI Olomanusa.
KonextnBom ¢panumysskux Buenux (Lebrun et al.
2017) TaKOX JIOBE/ICHA e(heKTUBHICTH
BUKOPHUCTAHHS JaHO KyJbTypH ais crabimizamii
BMICTY CBHHIIIO (ITPH 3aCTOCYBaHHI 010BYTLILIA).

Byeni noBOmATH, IO aKyMyJISIis BasKKHX
METaJiB TpeACTaBHUKAMU poxy Salix MOXIHBa
3aBJSKH crienudiuniid puzocdepHiid Mikpodmopi. 3
pusochepu Bepom Salix caprea Bumineno 44
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mramu Oaktepii, crifikux no aii Zn i Cd (Weyens

et al. 2013).
BcraHoBiieHO, O MOCaJKa CHEPreTHYHOT
BepOM Ha TIpyHTaX, 3a0pyJHEHUX BaXKKUMHU

MeTajJaMH, MO3UTHBHO BIUIMBA€ Ha PI3HOMAHITTA
MIKpOOHUX YTpYINOBaHb Ta 3aralibHy Oi0JOTI4HY
akTuBHICTH TpyHTIB (Szili-Kovacs et al. 2006; Truu
et al. 2009; Kuffner et al. 2010; Xue et al. 2015;
Kryvtsova et al. 2017a; Kryvtsova et al. 2018).
Icnye nymka mpo Te, IO €HepreTuyHa BepoOa
MIBUJKO  BHUYEpPIye  3amacd  MiKpo-  Ta
MakpoenemeHTiB IpyHTy (Gyuricza et al. 2011). 3
1HIIOI TOYKM 30pY, CTYNiHb BHCH@)KEHHS 3€MeEJb
BepOOI0 B 3-5 pa3iB HWXKYA, HDK 3E€PHOBUMHU
KyJIbTypaMu, KpiM Toro 60-80% MOXHUBHHX
PEUOBHH IOBEPTAETHCSA B IPYHT 3 ONAIUM JIHUCTIM
(Heletukha et al. 2014).

3 METOI0 OIIHKU TOKa3HUKIB puzochepHoi
MIKpoOiOTH eHepreTHyHOi BepOW B TOpPIBHSHHI 3
IHIIUMH IUIOIOBUMHU KyJIBTYypamu Ta
0o0rpyHTYBaHHs  €()EKTUBHOCTI  3aCTOCYBaHHS
JIOOpUB AOCHIIKEHO CTaH MIiKpoOioTH pu3ochepu
Salix viminalis y TOpiBHAHHI 3 pu30ChHeEporo
IUIOZIOBOT KyJIbTypu Malus sp. Ta 3a yMOB BHECEHHS
eKCIEepUMEHTAbHUX J00pHUB MpHU KyJIbTHBYBaHHI
Salix triandra x Salix viminalis 'Inger'.

Marepiaa Ta MeTogUKA

[lepme pgocmiKeHHS TPOBEICHO B MeEXax
mporpamu «llIBenchka eHeprerwyHa Bepba» 1
"Tomnanx  Ilmant  Ykpaima" (c.  Tapuisiii,
VYikropoackkuil p-H, 3akapnarcbka 001.) 3 MeTor

BU3HAYECHHSI CTaHy IPYHTOBOI MikpoOiotn OyIio
chopmoBaHO 3 MOHITOPHHTOBI miUIsSHKA: 1 —
KOHTpOJIbHA,  JIydHa  JiIiHKA B MeXax

MiANPUEMCTBA; 2 — MIAHKAa-MaTOYHMK, HacapKeHa
eHepreTnyHo0 Bepboro (Salix viminalis), 3 —
IIsIHKa, HacakeHa sonyHsamu (Malus sp.).
HocnmimxkeHHs 3~ BHBYCHHS  BIUIMBY
eKCIIepUMEHTAIbHUX ~ TOoOpHB Ha  MIiKpoOioTy
IPYHTY B yMOBax BupoulyBaHHS Salix viminalis
Oyno mpoBeneHe Ha 0a3i HAYKOBO-IOCIIIHOTO
IHCTUTYTY Hipenprascesro YVHIBEPCHUTETY,
Hipenpraza. Yropmmaa. KoHTposem ciyryBaB
IpyHT 6e3 BHeceHHs A00puB. Tumn mociiaKyBaHOTO
IpyHtry — Oypmii micoBuil.  Dizuko-ximiuHi
BrnactuBocTi: pHpo — 8,10; pHke — 7.52,; BMicT
rymycy — 1.51 %; NH4-N (mr/kr) —5.68; NOs;-N
(mr/xr) — 6.37; P-713, K-5653, Ca-21773,
Mg-5471, Cu-12.7; Mn—-653, Zn—44.3; As-38.3;
Cd—-0.11; Pb-13.6 wmr/kr (mpu eKcTpakiii
po3unnom HNO;—H,0,). [Iporsrom kBitHs 2011
POKY B yMOBax MOJIbOBOTO €KCIIEPUMEHTY BHOCHIIN
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moOpwBa  pIi3HUX  BHAIB M HACaHKCHHS
eHepreTu4yHoi Bepou (Salix triandra x Salix
viminalis 'Inger").

Bapiantn ynoOpeHHS:

* cipuana cedouHa (CC) - 100 kr/ra cyxoi

Baru 3 46% azoTy (BUpOOHHK
NitrogénmiivekVegyipari Co., Pétfiirdo,
YropmuHa);

o MyHimunaneHu G6iokommoct (MBK) - 20
T/ra, BMICT Ccyxoi pedoBuHH 75-76% (BHpOOHHMK
TérségiHulladék-Gazdalkodasi Ltd., Nyiregyhaza,
YropmuHa);

* MyHIOMOAJbHUH KOMITOCT KOMIIOHEHTIB
criunux Box (MKCB) - 15 Tt/ra, BwmicT cyxoi
peuoBunu 48-56% (BupoOHUK Nyirségviz Ltd.,
Nyiregyhaza, Yropmuna);

* puonitoBuii Ty} (PT) - 30 1/ra, BMicT cyxoi
PEYOBHHHU 18% (BUpOOHUK Colas-
Eszakk6Banyaszati Ltd., Tarcal, Yropmmna);

* 3012 BepOu (3B) - 300 kr/ra, Bomoricth 1%,
BHTOTOBJICHA B yHiBepcuTeTi Hipemprasu numsxom
CHAIIOBAHHS NAaroHiB BepOM 0€3 JIHUCTKIB.

IInowma oxniel mocmigHOI IUISHKY CTAaHOBUIIA
27 M2, ne Oyno BucamkeHo 1o 40 KymiiB BHPOH.
[ToBTOpHICTH MOCITITY 4-KpaTHa.

YucenpHICTh MIKpOOPTaHi3MiB IPYHTY VY
€KOJIOrO-TPO(IYHUX TpyHax BHU3HAYAIH METOIOM
CEepifHMX pO3BENCHb TPYHTOBOI CycHeH3ii 3
BUKOPUCTAHHAM  JTU(EpPEHIIHHO-11arHOCTUIHUX
MOKUBHUX cepenoBull (Zvyagintsev et al. 1991).
Amomniikyrodi MikpoopraHi3MHu (aMOHi(iKaTOpH)
BpaxoByBalll Ha M’scorenToHHoMy arapi (MIIA),
Mikpominietu — Ha  cepemosumii  Calypo,
AKTUHOMILIETH Ta MikoOakTepii — Ha KpOXMallb-
amiagHomy arapi (KAA), 6akrepii rpynu KUIIKOBOT
nammukn  (BKTTI) — Ha cepenoBumi Enpo,
OJIITOHITPOMIBHI MIKpOOpPraHi3Mu  (OJITOHITPO-
(bimn) — Ha cepemoBumni Em6i, memoTpodu — Ha
IPYHTOBOMY arapi, IENIOJIO30JITHYHI  MIKpO-
opraisMu — Ha cepemoBuuli [ 'eTunHCOHa,
Azotobacter — 3a METOIOM OOPOCTaHHS I'PYyIOYOK
IpyHTy Ha cepemoBumi Em6i. PesynbraTu
BUpaXKaIu YHCIIOM KOJIOHI€y TBOPIOBATBHUX
onuauIp (KYO) Ha 1T aOCOMOTHO CYyXOTO IPYHTY.

CrpsiMOBaHICTh MiKPOOIOJIOTIYHHX TIPOIIECIB
y TpyHTi Bu3Havanu 3a K. Anzaperok (Andreiuk et
al. 2001). Koedimient minepamnizarii-immo0inizariii
(Kyi) po3paxoByBaJIM SIK BiHOIICHHS KUTBKOCTI
MIKpOOpraHi3MiB, 1mo Bupociu Ha KAA ta MIIA
BignoBigHo. Koedinienr mnenorpoduocti (Kiey)
PO3paxoOBYBaNIH SK BiJHOIIEHHS MiKpOOPTaHi3MiB,
o Bupociu Ha MITA Ta rpyHTOBOMY arapi.
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CTaTHCTUIHUI aHaJi3 eKCIepUMEHTAThHIX
JIAaHUX TPOBOJAUBCS 3a JIOTIOMOTOK IPOTPAMHOIO
3abesmeyeHHss MS Excel 10.0 3 BukopucTaHHAM
aanizy mucnepcii (ANOVA). Jlnsg MHOXHHHOTO
MOPIBHSIHHSL BHOIPOK BUKOPUCTAHO TecT TBIOKI.
BinmigHoCTI Oynu BU3HAHI CTATUCTUYHO
3Hauyummu 3a P < 0,05.

Pe3yabTaTn

B pesymbraTi mpoBemeHHS MiKpOOiOJOTIYHOTO
aHajizy TIpPyHTIB OyJau BCTaHOBJICHI HACTYITHI
3akoHOMIpHOCTI. YHCeNbHICT,  aMOHi(iKaTopiB
3HW)KYBaJIach MOPIBHSIHO 3 KOHTpOJIEM
(115,67£2,83 KYO/1 1 cyxorp.) Sk 1pH

BUpOIIyBaHHI Bepou (5,67+1,45 KYO/1 r cyx. rp.),
Tak 1 g6myunux kyneTyp (10,00£1,00 KYO/1 1
cyx.rp.) (puc. 1). Taky > TEHIEHIIiI0O BCTAHOBJICHO
JUIA TPYHTOBHMX AKTHHOMIIIETiB. IX YHCENBHICTBH y
KOHTPOJIBHUX TPYHTaX TepeBHIlyBaja Maibke y 8
pa3iB YHCETBHICTh y pu3ocdepi S0IyHi Ta BEpOH.

3HIKCHHS YUCENBHOCTI MIKpOOPTaHi3MiB
peectpyBanu 1 moxpo MikpowmineriB. [Ipu npomy
JOCTOBIpHE 3HW)KEHHSI TOKa3HHWKIB peeCTpyBald
OLITBIIIO0 MipOIO JUIA 0Ty HI, HiXK BEpOH.

VY BHITaJKy METIOI030JITHIHNX OakTepii, ix
KIUJIBKICTh JOCTOBIPHO BiJpI3HSIACH Y IPYHTI YCiX
BapiaHTiB 1 Oyna HaWHWKYO0 32  YMOB
BUPOLIYBAaHHS SOTyHEBUX KyJIbTyp. UHCENbHICTH

ONTOHITPOQUIM  TEeX  3MCHIIYBAJIACH pu
BUPOIIYBaHHI 000X KyJNbTYp TOpIBHSHO 3
KoHTpoJieM (1o 8 pasziB — BepOa i mo 16 pasziB —
SAO0ITyHS).

VY IpyHTi mpHM BHpPOLIYyBaHHI BepOM Ta B
KOHTPOJILHOMY BapiaHTi BIZICOTOK a30TdikcaTopiB
OyB BUCOKHH i cTaHOBUB 98,89-100%, a y BUMaaKy
BUPOIIYBaHHS sI0TyHI iX BMicT OyB MEHIINH Maiixke
y 5 paziB. OmnouacuHo uncenpHicTh BKI'TI 3pocTana
nmo 10 pasziB mopiBHSAHO 3 KOHTpoJieM. HaiOinpmry
YHCENBHICTh MEJOTPOQIB PeecTpyBaIr B KOHTPOII,
a MpHU BHUPOLIYBaHHI IUIOJOBUX Ta CHEPreTUYHUX
KYJBTYD iX KUTBKICTB 3HHKYEThCS B 6-7 pasiB.

OTpumMaHi pe3ysNbTaTH Y3rO/UKYIOTBCA 3
nmocnipkeHHsamu iHmmx aBtopiB (Horielov et al.
2017). Ilpm MikpoOioNOTIYHOMY  TOCTiKEHHI
KapOoHaTHHX TPyHTIB KHiBCEKOT 00J1acTi 3 pI3HUMH
EHEPTeTUYHUMHU KYJIBTYpaMH BCTAHOBIICHO, IO
KIJIBKICTh aKTHUHOMILIETiB OyJia MEHIIIOIO TOPiBHAHO
3 KoHTpojeM. I[Ipore KiTBKICTh MIKPOMIIIETIB
MepeBHIyBaja 3HAYCHHS KOHTPOJIBHOTO BapiaHTy
(40  tumc. KVYO/Ir cyx. 71p.). Kinbkicts
amMoHi(pikaTOpiB  3anmuimanrace NPUOIU3HO Ha
OJTHOMY PiBHI.
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Puc. 1. MikpoOHMIT 1IeHO3 TPYHTIB 32 YMOB BHPOLIYBaHHS EHEPTETHYHHX Ta IUIOAOBUX KyisTyp (1 —

KOHTpPOITb, 2 —BepOa, 3 — A0IyHs)

Fig. 1. Microbial coenosis of soils in conditions of growing energy and fruit crops (1 — control, 2 — willow, 3

— apple-tree)

Ha ocHOBI OoTpuMaHHMX pe3yJbTaTiB aBTOP
poOWTH BHCHOBOK TIpO0 30aradyeHHS TIPYHTY
arpoOHOMIYHO LIHHAMH MIKpOOpraHi3MaMH Ta
CIIPHSHHA HAKONMYEHHIO y HBOMY OpraHiqHOI
pPEYOBWHM BHACIIOK BHPOITYBaHHS PI3HUX COPTIB
BepOH, 30KpeMa TiOpHIHIX (OPM.

BusHaueHHs ~ chpsiMOBaHOCTI  Mikpobio-
JIOTIYHUX TIPOIECiB y TIPyHTI 3a yMOB aHTpPO-
MOJIOTIYHOTO BIUIUBY BIAHOCSATH JIO BaXKJIMBUX
3aBIaHb MikpooOiosnoriunoro moHitopunry (Patyka,
Kolodiazhnyi 2014). Po3paxoBaHi koedilieHTH Ta
IHOEKCH  BimoOpakaroTh  €IeMEHTH  Mopdo-
(YHKLIOHANBHOI CTPYKTYPH MIKpOOHHX LIEHO3IB, a
TaKOXX PO3KPUBAIOTH CIIPSIMOBAHICTh IPYHTOBHX
MPOIIECiB.

Koegimient minepamizamii # imMmoOimizamii
azory (K,.) TmOKa3ye IHTEHCHBHICTh TpOIIECIB
MiHepaii3allii Ta 3aCBOIOBaHHS a30THUX CITONIVK, a
TAaKOX  XapakTepuU3ye piBeHb  HANPY>KEHOCTI
MOOiTi3aIifHIX TIPOIIECiB Y TPYHTI.

BcTranoBieHo, 1m0  KOHTPOJNBHI  IPYHTH
XapaKkTepU3yIOThCS HU3BKUMHU TOKazHUKamMHu K, ;
(0,27) (puc. 1). Huzpkum BusiBuBcs i K,,.; y pyHTax
ipu BUpoInyBaHHi s16myHi (0,4). [Ipu BuponryBanHi
BepOM JaHUN TMOKa3HUK 30UIbIIYBaBCS Maiike
BABIiYi i craHoBuB 0,7.

3naueHHs KoedimieHTa, OTU3BKI 10 OMHMIIL,
BKa3yIOTh Ha 30aJIaHCOBaHICTh MECTPYKTHBHUX Ta
iMMoOiTi3amiiinux mpoueciB y IpyHTI (Myneev,
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Rempe 1990). Tomy cmiBBiIHOIIEHHS TPOIIECIB
CHHTE3Y 1 po3Iaay BU3HAYAE KUTBKICHUH 1 SKICHUH
CKJaJ TyMyCy, a OTXe, NOTCHLIHHY pOAIOYiCTh
rpyHTy (Andreyuk et al. 2001).

Ianexc megorpodrOCcTi (Kiey) XapakTepusye
CTYIIHb 3aCBOEHHS OPraHiuYHOi PEYOBHHU IPYHTY
MIKpOOpraHi3MamMH, a OTXe, (QYHKIIOHAIBHICTH
CTPYKTYpH MiKpOOHOTO meHo3y IpyHTY. Husbpki
MOKAa3HUKA  MeNoTpOoQHOCTI  CBig4aTh  Mpo
rajJbMyBaHHS MiHepalizalii OpraHiuHUX PEYOBHUH.
[ligBumieHHsT iHAEKCY CBIQYATH PO 3POCTaHHS
IHTEHCUBHOCTI TIEPETBOPEHHS OPTraHIYHUX PEUOBUH
y 1pynti (Malynovska 2011). V KOHTpOJIBHHX
IPYHTax Ta MpU BUPOLIYBaHHI SOMYHEBUX KYJIbTYD
iHIeKC TeaoTpodHOCTI OYB HM3BKHHA 1 CTAaHOBHB
0,26 Ta 0,28 BiamosinHo. [Ipu BupoIIyBaHHI BepOu
JaHW{ MoKa3HWK cTaHoBuB (,8, IO CBIAYUTH MPO
IHTEHCHUBHE PO3KJIAIaHHS OPraHiYHOI PEYOBHHH.

OTxe, TIpU BHUPOIINYBaHHI BepOW BHABJICHO
3HUKECHHS KUJIBKOCT1 aMoHi(ikaTopiB,
MIKpOMIIIETIB, aKTHHOMIIETIB, [ETFOIO30JIITHIHAX
Ta OJITOHITPO(UTEHUX MIKPOOPTaHi3MiB MTOPIBHSIHO
3 KOHTpoJieM. Y TpyHTI TIpH BHPOIIyBaHHI
S0JIyHEBUX KYJBTYp KUTBKICTB MIKpPOOPraHi3MiB €
BUIOIO, TIPOTE HE TMEPEeBHIIyE ITOKa3HUKU
KOHTpOr0. He3Baxkaroun Ha 3HWKEHY YHCENBHICTh
MIKpOOpTaHi3MiB JesKuX (i3ioNoriyHuX TpyT,
IPyHT 32  yMOB  BHpPOIIyBaHHI  BepOH
XapaKTepHU3yBaBCS  BHUCOKOIO IHTEHCUBHICTIO
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MiHEepaTi3allifHuX TIPOIECiB, 30KpeMa IIPOIIECiB
TpaHcopMalii OpraHiYHOT peUOBHHHU.

B ngpyromy monboBOMY OOCIHIAl, TpH
BHpOINyBaHHI Tibpuny Salix triandra x Salix
viminalis 'Inger' 3 3acTocyBaHHSM pI3HHX BIiB
noOpuB,  cmocrepirajamcs — Taki  3MiHM B

MiKpoOOIeHo31  IpyHTY. Tak,  CTaTHCTHYIHO
JOCTOBIpHE 3pOCTaHHS aMoHidikaTopiB
cnoctepirasiocs y 1pyHTi mpu BHeceHHi MKCB

(Tabm. 1).

Tabmursa 1. Mikpo06iomieHO3 IpyHTY 3 HacaPKCHHIMH BepOH ITiCTIs 3aCTOCYBAaHHS T0OpUB

Table 1. Soil microbiocoenosis after soil application of various additives and an artificial fertilizer as a top-

dressing
KinmpKicTh MiKpOOpPTaHi3MiB €KOJIOTO-TPOGIYHAX TPYTI,
wiH. KYO /1 ra6e. cyxrp. M+ m,n=3)

a = = = E

Bapiant 5 E S B ) 2, =

. < = = g ) iz =3 ‘B

JOCITi Ty = O g s o, S = 2

S o S g S o ‘Z 3

z M & = X 2 o =

5 = E ) g 5 g

cE:: « g g
KomTo 2.0+ 0.5+ 0.4+ 2.2+ 1.6+ 0.4+ 3.2+ 1.2+
HIPOIE 10,94 0.1b | 0.Ib 1.2b 0.2a 0.1c 0.4c 0.2d
cc 2.8+ 1.1+ 0.2+ 1.6+ 8.0+ 0.3+ 2.3+ 1.5+
1.3a 0.1c 0.l1a 0.1b 1.0d 0.1ab 0.1b 0.le
MEK 2.7+ 1.5+ 0.9+ 2.9+ 5.1+ 0.2+ 3.5+ 2.0+
0.5a 0.3cd 0.1d 0.6bc 0.9¢ 0.1a 0.2¢ 0.5f
4.5+ 1.2+ 1.7+ 5.2+ 2.0+ 0.3+ 1.2+ 0.3+
MKCB 1 0w | 01c | o1f | o09d 0.6a 0.1c 0.2a 0.1a
PT 3.0+ 0.3+ 1.2+ 0.6+ 4.4+ 0.4+ 1.4+ 0.6+
1.7a 0.1a 0.1e 0.2a 0.6¢ 0.1cd 0.6a 0.1b
3B 3.0+ 0.4+ 0.5+ 1.4+ 2.0+ 0.2+ 1.0+ 0.9+
0.9a 0.1a 0.1c 0.1b 0.2ab 0.1a 04a 0.1c

[Mpumitka: mirepamu a—f MO3HAYEHO CTATUCTUYHO JOCTOBIpHI BiJMIHHOCTI KUIBKOCTI MikpoopraHizmiB (P <

0,05).

UYucenpricte BKITI npu BHecemni CC
30uTBITyBaIach y 2 pasu, npu BHeceHHI MKCB — y
2,5 pasu, npu BHeceHHi MBK — BTpuui nopiBHsAHO 3
KoHTposieM. HailiMeHIy ducenbHICTh OakTepiit
JaHOI TPYIH BCTaHOBJEHO Tpu ymoopenHi PT Ta
3B. UwucenbHICTH MIKpPOMILIETIB 3pocTana MpH
BHecenHi PT Tta MBK. Ilpu BHecenni MKCB
YUCENBHICTD MiKPOMIIIETIB TIepEBHUIITYBaJIa
KOHTPOJIbHI TIOKa3HUKH Y 4 pasu.

YucenpHICTh aKTHHOMILETIB 3pocTaja MpHU
ynobpenni rpynris  MKCB Ta MBK. Ix
guceNbHICTh Tpm  3actocyBanHi CC Ta 3B
JNOCTOBIPHO HE BIAPI3HAETHCS TIOPIBHAHO 3
KOHTpoJieM. 3HayHe YHCEeNbHOCTI OakTepid, II0
MICTATh MiHepalmbHI (OPMHU a30Ty, BHSIBICHO IPH
BuKopuctanHi PT.

YucenpHicTh enoTpodiB 3pocTana y IpyHTI
mpu BukopuctanHi CC, PT i MBK. Ilpu yaoOpenHi

Sci. Bull. Uzhhorod Univ. (Ser. Biol.), 2018, Vol. 45 11

MKCB iX 4YuCenbHICTh HE BIpI3HIIACH Bif
KOHTPOJIbHUX IMOKA3HHKIB. v IPyHTax
EKCIIEPUMCHTAILHUX JIIJITHOK HEe OyJI0 BHUSBICHO
3HaYHUX 3MiH KUTBKOCTI MiKCOOaKTepid, ofHaK ix

JOCTOBIpHE  3HI)KEHHS  BCTaHOBICHO  IIPH
ynoopenHi rpyaty 3B Ta MBK.
YucenpHICTh  ONITOHITPODITIB  3MEHIIY-

BaJjlach BTpHUI mpu ynobpenHi rpyuntiB MKCB, 3B
ta PT mopiBHsAHO 3 KOHTposieM. BcraHoBneHo, 110
YHCENBHICTD LIETI0I030TITHYHMUX MiKpOOPIraHi3MiB
3HIDKyBajlack y Bumnanky 3actocyBanHa MKCB Ta
PT mopiBHSIHO 3 KOHTPOJIEM.

3a pesynpTaTaMH JOCTiAy 32 METOAOM
o0pocTaHHsS TPYIOYOK TPYHTY y BCIX BapiaHTax
SKCIIEpUMEHTY OYJI0 BCTAaHOBJICHO, IO KUTBKICTH
BIJTBHOKMBYUYHX a30TQPIKCYIOUMX MIKPOOPTaHi3MiB
(Azotobacter) cranoBuna 100%.
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OorosopenHst

Y  HaykoBiii  miTeparypi  MiATBEPAXKYIOTHCS
OTpHMaHi HaMH pe3ynbTaTH. EKcriepuMeHTalbHO
OyI0 JIOBEJICHO CTUMYJIIOIOUHH BIUIMB
MYHIIUNAaTbHUX CTIYHUX BOJA HAa YHCEJIBHICTb
MIKpOOpraHi3MiB OinblIocTi Tpyn (Ha NpHUKIAmi
CipO-KOpHUYHEBUX TMiA30MUCTHX TIPYHTIB) (Joniec,
Kwiatkowska 2012). V Bumamky IOBTOPHOTO
YAOOpEHHS PEECTPYBAIM IMIJABUINCHHS MIiKPOOHOT
OioMacu, MiKpOOHOTO AVXaHHS Ta PepMEHTATUBHOT
aktuHOCTI (Truu et al. 2009).

VY pa3i 30a7aHCOBAHOCTI CIiBBIIHOIICHHS
MK IpolecaMH CHHTE3y Ta  PO3KIaJaHH
OpraHiYHMX  pEYOBMH  3HAYCHHS  IHJIEKCIB
MiHepasi3allii JOpiBHIOE IPUOIU3HO onuHUIl. Taki
TEHJEHLIi BHSBICHO UII TPYHTY KOHTPOJIBHOL
misakn (K 1,12). TlomiOHi 3HaYeHHS
peectpyBanmu nipu BHecerHi MBK Tta MKCB (1,08
ta 1,16 BignmoBigHO). HabmmkeHHs MaHWUX 3HAYCHB
JI0 KOHTPOJIBHUX CITIBIAJAA€E 3 MiABULICHUM YHCIOM
AKTHHOMIIIETIB y IpyHTaX. Ilpu BHECEHHI y IPyHTH
CC Ta 3B innekc MiHepaizamii 3HHKYEThCS BIBIYI,
PT — BTpHuui MOpPiBHAHO 3 KOHTPOJIEM.

Inpexc mnemoTpoHOCTI y KOHTPOJIBHOMY
BapiaHTi cranoBuB 0,82. Y Bapiantax 3 MBK ta PT
JaHWH T[OKa3HWK TMEPEeBUINYBaB KOHTPOJbHUH
BiBiui, a mpu BHecenHi CC — Brpuui. llpm
Bukoprucrtanai MKBC Tta 3B 3madeHHS iHACKCY
negorpodpuocti  cramoBmwiu 0,44  Tta 0,48
BIJIIIOBITHO.

3a moka3sHWKAMH MiHepaii3amii B TPYHTI
BapianT ymobpenHs MBK OyB HaitOmmxuum 10
KOHTPOJIIO. OTtpumani pe3yybTaTH mif-
TBEPIDKYIOTHCS JAaHUMHM 1HIIMX aBTOpiB. BHeceHHs
KOMIIOCTY B IPYHT 3 IUIAaHTALiIMH E€HEPreTU4HOI
BepOM MPOBOIMIN Ui 3MIHU HAamNpsSMKy 3B'SI3KiB
HaBKOJIMIIHBOIO CEpEelOBHIIA Ta
IUTICHOCT] 1 CTIMKOCTI CHUCTEMH "TPYHT — MIKpO-
oprani3zm — pociuHa" (Romanchuk et al. 2016).

Omxe, HaHOUTBII CYTTEBI 3MIiHM MiKpOOiOTH
IPYHTY BITHOCHO KOHTPOJBHOI MIUISHKH OyJu
BUSIBIICHI y Bumanky BuxopuctanHi MKCB:
30UTBIIICHAS.  KITBKOCTI  KUIIKOBUX  OakTepii,
aMOHi(iKaTopiB, MIKPOMIIIETIB, AKTHHOMIILIETIB, a
TAaKOX 3MCHIICHHS 4YHcla OJIroHITpoimiB Ta
LENTFONIO30JITHYHUX MIKPOOPTraHi3MiB. 3HIDKEHHS
IHTEHCHBHOCTI MiHepami3aIiiHux MIPOIIECiB
BCTaHOBIICHO TIpH BUKopucTaHHi P ta 3B.

BucHoBkH
Ha mpuknani pe3ysbTariB JIBOX E€KCIICPUMEHTIB B
YMOBax pi3HHX CHCTEM YyJOOpPCHHS BCTAHOBJICHI

HACTYIHI  OCOONHMBOCTI  pO3MOITY  NESKUX
¢i3i0NOTIYHMX  TPyn  MIKpOOHOTO ILEHO3Y Y
IPyHTax.

Haii6inbin cyTTeBi 3MiHM MiKpOOiOTH IPYHTY
BIIHOCHO KOHTPOJIBHOI TiJISHKHA OyJM BHUSABJICHI y
Bunanky BukopucranHs MKCB: 30inbiieHHs
KUTBKOCTI KHINKOBUX OakTepid, aMoHi(ikaTopis,
MIiKpOMIIIETiB, aKTHHOMIIIETIB, & TAKOK 3MCHIIICHHS
qucjia ONIFOHITPO(UIIB Ta LEIHJIO30JIITHIHUX
MiKpOOpTaHi3MiB. 3HWKEHHS IHTEHCHBHOCTI
MiHepai3alifHNX TPOIECiB BCTAaHOBIEHO IPHU
BuKopucTanHi PO Ta 3B.

[Ipu 3HMKEHIH KiTBKOCTI MiKpOOPTaHi3MiB,
IPYHT 32  yMOB  BHpOILYBaHHS  BepOw,
XapaKTEPHU3y€EThCS BHCOKOIO IHTEHCUBHICTIO
MiHepami3alifHUX ~ TpOIEciB  MOpIBHAHO 3
IUIOOBUMH  KyJbTypamu. [lokazaHa  Takox
30a71aHCOBAHICTh MIKpOOiOIIEHO3Y IPYHTY B YMOBaxX
BHUPOIIyBaHHs BepOu 1030BOi (Salix viminalis L.).
3okpema, KiJIBKICTB BIJIBHOXKUBYUYHUX
a30TQikcyrounx MikpooprauiamiB (A4zotobacter),
SIKI BUKOPHUCTOBYIOTHCS y OlOIHIWKAIIl 1 IyTIUBO
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