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HaujioHanbHuii 60TaHiuHWiA cag im. MM Mpuwka HAH Ykpainn

YkpaiHa, 01014 m. Kuis, Byn. TimipaseBcbka, 1

MIKPOBHI ¥YT'PYTIOBAHHA TA BIOJIOIN T4YHA AKTVBHICTb
PU3OCDHEPU PIBHUX BUAIB EXIHALE]T

MokasaHo AuHaMiKy MiKpPOOpraHi3MiB OCHOBHMUX TaKCOHOMIYHUX Tpyn y pu3ocdepi TPbOX BUAIB exiHalei: e myprnyposoi
(Echinacea purpurea (L.) Moench), e. 6nigoi (E. pallida (Nutt) Nutt), e. BysbkonucToOi (E. angustifolia DC). BusyeHo 6ionoriuHy
aKTUBHICTb PU30CEPHOro I'PYHTY 3a3Ha4eHWX BUAIB exiHauei. BusBNeHo, W0 3MiHa YMCENbHOCTI MIKPOGHMX yrpynoBaHb
3aM1e>XKNTb Bif (ha3 PO3BUTKY POCIMH Ta iHAMBIAYaNbHUX 0COGMBOCTEN BUIB.

Ha cborofHilHin feHb eXiHaues € OfHie 3
HaMoONyNAPHIWNX NiKAPCbKUX POCAWH, SKi
BMPOLWLYIOTbCS B YKpaiHi. MpenapaTtn exiHauei
MPOSBAAOTL IMyHOCTUMY/IHOKOYY, NpoTnanep-
FifiHy, MPOTUNYXAUHHY aKTUBHICTb, CTUMY/ItO-
I0Tb CUHTE3 iHTep(epPOoHy, iIHTEpNeNKiHyY, npuc-
KOPIOKOTb BifIHOB/IEHHS MIKPOLMPKYALii, cnpu-
AK0Tb 3ar0EHHIO paH, OnikiB i BMpa3ok [6, 11]. ¥
Haliil KpaiHi exiHales BUKOPUCTOBYETLCS Ta-
KOX AK KOpPMOBa, MeJOHOCHa i [eKopaTuBHa
KynbTypa [7].

3 ycix Bigomux Bugis pogy Echinacea
Moench B YkpaiHi iHTpOgyKOBaHO Tpu: exiHa-
ueto nypnyposy (Echinacea purpurea (L.
Moench), e. 6nigy (E. pallida (Nutt) Nutt),
e. By3bkonucty (E. angustifolia DC). He3Ba-
)Karumn Ha BcebivyHe foCnigKeHHA LbOro poay
6oTaHikamu, hisionoramu, Ximikamu, apma-
Koforamu, nNuTaHHA B3aeMogil exiHauel 3
IPYHTOBUM (haKTOPOM 3a/ULLIAETHCSA 30BCIM He
BMBYEHUM.

I'PYHT € 060B'A3KOBUM KOMMOHEHTOM 6Y/b-
AKOT eKocUcTeMM | CcepefoBULLEM iCHYBaHHSA
Pi3HOMaHITHUX XXWUBUX ICTOT, 30KpeMa MiKpo-
opraHiamiB. 3aBAsIKM CBOI BMUCOKIl (hizionoriy-
Hili aKTUBHOCTi Ta Pi3HOMaHITHOCTI 6iOXiMiUHMX
(hYHKUiA, MiKpoopraHiaMmm TpaHCHOPMYIOTb
€K30MeTaboniTM pPOCAVH, 3HMXKYHUN Takum
YMHOM TOKCUYHICTb I'PYHTY, i caMi MPOAYKYOTb
6aratuii cnekTp (i3ionoriyHo aKTUBHUX Peyo-
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BUH (BiTaMiHW, reTepoayKCUHW, aHTUBIOTUKM
TOLL0), L0 MOXe 3YMOBKOBATU CTUMYNALIO
pocTy pocnuH [2, 9. MikpobionoriuHi ocobnu-
BOCTi I'PYHTY 3afieXaTtb Bif €KONOoriyHux hak-
TOpiB | BIiAPI3HAOTLCS 3HA4YHOK Bapiabenb-
HicTto. CTIlKICTb MIKPOOHOI eKoCMCTeMWU BU-
3HAYAETbCA YUCE/IbHUM CK1afoM MIKpoop-
raHiamiB, B AKOMY OfHi BUAW AOMIHYIOTb Haf
iHWWMW | PeryniooTb LWBUAKICTb aKTUBHUX
MPOLECIB Y I'PYHTI.

MeTol HalWmX JocnigKeHb 6YN0 BUBYEHHS
MIKpPOBHMX YrpynoBaHb PU30CHEPHOro IPyHTY
Ta ioro 6ionoriyHoi akTMBHOCTI Nig PisHUMK
BUgamMu exiHauei. Kputepiem akTUBHOCTI I'pyH-
TOBOI MIKpOGIOTM BBaXanu KinbKiCHUIA Ta
AKICHWIA CKnajg HecrnopoBMX Ta CNOPOYTBOPHO-
BaNlbHUX 6aKTepiid, CTpenToMiUeTiB Ta MiKpo-
miueTis [1].

O6'ekTOM gocnimkeHb 6yB pusochepHuUii
IPYHT IHTPOAYKOBAHWX B YKpaiHi BUAIB exiHa-
uei - Echinacea purpurea, E. pallida, E. an-
gustifolia - apyroro poky Beretauii.

3paskn rpyHTy Bigbupannce 3 [OCAIAHUX
AinsHOK MoNTaBCbKOro Aep>KaBHOM0 CiflbCbKO-
rocnofapcbkoro iHCTUTYTY Y Pi3Hi (ha3u Bere-
Tauii exiHauei 3a 3aranbHONPUAHATOK METO-
Ankoto  [4]. BunydeHHA MiKpoopraHiamis 3i
CBiXKeBifibpaHMX 3pa3KiB I'PpyHTY 3AiicHIOBaNU
MeTOAOM MOCiBY [PYHTOBUX CYCMEH3in Yy
BIAMOBIAHNX PO3BEAEHHAX HA arapmM3oBaHi Xu-
BUNbHI CepefoBuMLLa 3a 3aranbHONPUAHATUMMN
y TpyHTOBIn Mikpob6ionorii metognkamm [5].
KinbkicTb 6akTepiii Ta CTpenToMiLeTiB Bpaxo-

65



HE. EnnaHcbka, T.O. Lllep6akosa, I.I. Xoxnosa, O.MN. KOHolweBa

E3a ILLI6 Db SSr

Puc. 1. YucenbHicTb MiKpoopraHiaMiB OCHOBHUX TaKCOHOMIYHUX rpyn y pusociepi sugis Echinacea Moench:
| - dasa posetku; Il - ¢asa usiTiHHA; 1l - nicnsxHMBHA (hasa; a - KOHTponb; 6-E. purpurea; B - E. pallida;

r - E. angustifolia

ByBafiM Ha KanyctaHomy arapi (KA). Ans
nigpaxyHKy CNopoyTBOPHOBa/IbHUX 6aKTepii,
BUTSHKKY 3 I'PYHTY nepej nociBoMm nactepusy-
Bann npu 75° C npotarom 10 XB i npoBoAnn
rMMOVMHHNIA NociB Ha cepefoBulle MiwycTiHa.
Ons KynbTUBYBaHHSA MIKPOCKONIYHUX TpurbiB
3acTocoByBanu cepegosmuie Yaneka (CY).

BioNorivyHy akTUBHICTb PU30CHEPHOrO I'PYH-
TY BMBYaNM METOAOM MPAMOro 6ioTecTyBaHHS
3a [loNoMOror POC/MIMHHOIO TECTY —Kpec-cana-
Ty [3] Ta mikpoopraHismy Azotobacter chroo-
coccum (% 06pPOCTaHHA TPYAOYOK ['PYHTY Ha
cepegoBuLli Ew6i) [8].
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[vHamika 4mncenbHOCTI MiKpoopraHiamis
AOCNifKyBaHMUX TPYHTIB 3anexana Bif Buay
exiHauel Ta ceHonoriyHoi asu. o cknagy
MIKpPOGHMX acouialiin BXoguam MikpomiLeTu.
MpeAcCTaBHUKKN L€l €KOMOrivyHOI rpynu Bigi-
rpatoTb BEIMKY pOfib Y Mpouecax, NoB'A3aHNX
3 MepeTBOPEHHSAM Ta HOBOYTBOPEHHSM oOpra-
HiYHOT Macu, cneymdiyHMx MmeTaboniTie, WO
6i0TMUYHO Ta abioTUYHO BMMBaKOTb HA IHLIMX
npefCcTaBHUKIB 0iOLEHO3y - BULLi POC/UHMU,
MiKpoopraHiamu, I'pyHTOBY (hayHy. AK KOMMo-
HEHTW TreTepoTpoHOro 670Ky BOHM 6epyTb
aKTUBHY Yy4yacTb Y MEPBUHHUX Mpouecax
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Mikpo6Hi yrpynoBaHHs Ta 6ionoriyHa akTUBHICTb

po3Knady OpraHiYHMX PelToK, 0CO6AMBO TUX,
AKIi  BaXKKO rigponisytoTeca (KMiTKOBMHA Ta
NirHIH), a TaKoX Yy CMHTe3i cneuyngivyHnx MeTa-
6onitie, aHTM6IOTMKIB | TOKCcKHIB [5, 10]. Mak-
CUManbHWit PiBEHb PO3BUTKY MIKPOMILIETIB MpK-
NajaB Ha BeCHsHMWI nepiog (hasa BiApPOCTaHHSA
PO3eTKM exiHauel). Y a3y UBIiTIHHA POCAWH
TXHS KiNbKICTb 3MEHLUYBaNach, J0csAratoymn CBo-
ro MiHIManbHOrO 3HAYeHHA Y MiCASXKHUBHY (a-
3y (puc. 1, A).

Baxnunee micue y 6ioreoueHosi rpyHTy
nocifae yrpynoBaHHS HECMOPOBMX 6aKTepiil.
XKutTegdianoHicTb L€l rpynn 3ymoBfieHa Ha-
SBHICTIO NIErKOAOCTYMNHUX OPraHivyHNX peyoBUH
Yy BUINALI KOPEHEBUX BUAINEHb Ta POCAUHHUX
PeLTOK. XapaKTepHO OCOG/MBICTIO AMHaMIKK
YMCEeNbHOCTI HecrnopoBMx 6GaKTepiint 6yno piske
KOMMBAHHA 1X KIiNbKOCTI 3afieXXHO Big BuAay
exiHauei (puc. 1, B). HaiimeHLwe 3HayeHHS
3achikcoBaHe HaBecHi y pusocepi E. purpurea
(10,3 MAH), a y nicnsHKHUBHY a3y ix
yncenbHICTb 3pocna maixke y 10 pasiB i cTaHo-
Buna 120,8 MSH, nepeBMIUMBLUM BCi iHWI Mo-
Ka3HWKM, L0 CBIfYNTL NPO 3HAYHMWIA BNMB KO-
PEHEBMX BMAINEHb exiHauel Ha OioreHHicTb
'PYHTY.

Ha HacTynHoMy eTani 6iogecTpykuii Kope-
HeBMX BUAINEHb Ta POC/IMHHMX PELITOK Y Aito
BCTYNalOTb CNOPOYTBOPIOBa/bHI 6akTepii. BBa-
XKalTb, WO BOHM aCUMINKOKOTb PEYOBUHMU, He-
AOCTYMHI HECMOPOBUM MiKpoopraHizmam. Mox-
NBO, BOHM PO3BUBAKOTLCA 3a PaxXyHOK BUKO-
PUCTAHHA OpraHiyHUX pPeyvyoBUH, YTBOPEHUX
MiKpoOpraHiaMaMmn Ha nepLuiomy eTani MiHepa-
nizauii [9)].

Y pusocgepi gocnigXyBaHUX BUAIB eXiHa-
Liel cnopoyTBOptoBasibHI GakTepii Tpanasnmca
y KinbkocTi Big 34,6 o 280 TUC. KONOHiEyTBO-
proBanbHMX oanHnus (KYO) B 1T cyxoro rpyH-
Ty, Haiibinblua TXHA YMCENbHICTb Byna BUAB-
NleHa HaBecHi y pu3ocdepi BCixX BMAIB exiHalel,
npoTe MakCcMMa/ilbHOro 3Ha4YeHHs BOHa focsra-
na nig E. angustifolia B yci cTpoku cnocTtepe-
XeHb (puc. 1, IN.

3Ha4YHy pofb y POAKYOCTI I'PYHTY Bigirpa-
IOTb FPYHTOBI CTPenTOMILETU. TM NpuUTamMaHHa
BMCOKa (hi3ioNoriyHa akTUBHICTb. BOHN MOXYTb
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PO3BMBATUCL Ha Pi3HOMAHITHWX cy6cTpaTax, a
TaKoX NpoAyKyBaTU aHTUGIOTMYHI Ta (iTOTOK-
cuYHi cnonyku [1]. Ockinbku CTpenToMiLeTu
MeHLl YyTAMBI A0 HecTadi BOMOrK, Haikpalle
BOHW PO3BMBANNCS BAITKY Ta BOCeHM (pucC. 1,
B). 3a umcenbHIicTIO Ui€T rpynyn Mikpoop-
raHiamiB nepue Miclie TakoX nocina pusocde-
pa E. purpurea.

MopiBHAMLHWIA aHani3 WoA0 AWMHAMIKW Yn-
CeNbHOCTI MIKpOOpraHiamiB OCHOBHMX TaKCO-
HOMIYHMX Fpyn pM30CHepHOro rpyHTY nokasas,
WO HabINbLWIOW YMCENbHICTIO Mikpoopra-
Hi3MiB, 0C06NMBO 6aKTepiil Ta CTPENnTOMILETIB,
Bigpi3HsAnacb pusocgepa E. purpurea. Biporig-
HO, KOpPEHEBi BWUAINEHHA UbOrO BUAY CTBOpIO-
I0Tb CNPUATIMBI YMOBM [NA PO3BUTKY came
UMX rpyn MikpoopraHismie. HaBegeHi faHi
cBigyaTb MpPO y4yacTb MIKpPOOpraHiamis 3 no-
TY>XXHUM (DepMEHTaTUBHUM anapaTtoMm Yy fecT-
PYKUiT anenonatM4yHMX PEYOBUH, WO BMAiINA-
IOTbCA eXiHaLEe Y IPyHT.

Mikpo6ionoriuHi gocnigxeHHs baratbox aB-
TopiB [2, 5 9 10] nokasanu, WO rpyHTOBI
MIKPOMILLeTW MOXYTb 6YTW OfHUM i3 (haKTOopiB
anenonatuyHoi Al Ha POCAUHW, [XKepenom
(HiTOTOKCMYHUX CMNONYK, TOMY NpeaMeTOM Ha-
WNX AeTanbHUX AOCAIMAKEHb | CTanu rpyHTOBI
MiKpOMILLETK.

3rigHo 3 oTpuMaHuMuK pesynbTaTamu (puc. 2)
y pusockepi exiHauel nepesaxanun BuAK
pogis Aspergillus, Fusarium, Penicillium,
Trichoderma. [opiBHAHO 3 KOHTpoOsem nif
yciMa Bugamm exiHauel cnekTtp rpubis-gect-
PYKTOPIB POCAVHHUX PeWTOK Ta KOpeHeBUX
BMAINEHb OYB WMpPLINA (MyKopanbHi, Tricho-
derma Ta Buau pogis Aspergillus i Penicil-
lium). BogHouac 3HUWXYBanacs YUCE/bHICTb
Ta BULOBWI CKNag rpunbis 3 HiTOTOKCUYHUM Me-
Tabonismom - F. oxysporum, F. solani, A. can-
didus. MoxnuBo, came Le Ta BigCYTHICTb 6a-
unn i cTpenToMmiueTiB, AKi Hanexatb A0 QiTo-
TOKCUYHUX BUAIB, 3YMOBWUIN TaKi MOKa3HUKK
6i0NIorivyHOT aKTUBHICTI I'pyHTY.

Hali6inblw NpocTUM Ta NIErKUM Y BMKOHaHHI
i BOgHOYAC LOCUTbL YYTAUBUM METOLOM BU3HA-
YeHHs anenonaTMYyHOro noTeHuiany rpyHTy €
MeTO4 npsMOro OiOTeCTYBaHHA [PYHTY Ha
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O Fusarium BEDPenicillium 13 Trihoderma
W Aspergillus B iHwWi Bugn

Puc. 2. CniBBigHOLEHHA AOMIHYHOUYMUX POAIB MIKPOMI-
LeTiB y pu3ocepi pisHUX BUAIB exiHaLei:

a - Echinacea purpurea; 6-E. pallida; B - E. angus-
tifolia; r - KOHTpONb
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Puc. 3. bBionoriyHa akTUBHICTb PU30CHEPHOr0 IPYHTY
Buais Echinacea Moench:

| —dasa posetku; Il - ¢asa ugiTiHHA, I - nicnsx-
HMBHa (pasa; K - KOHTposb; a - E. purpurea; 6-E. pa-
llida; B - E. angustifolia

Kpec-canati. ¥ Bci (pa3u BereTauii BUAiB exiHa-
LieT cnocTepiranacb CTUMYNALiS pOCTY KOpeHiB
TecToBOT KynbTypu. OaHak y pusocdepi E. pur-
purea Ui MOKa3HWKM AocAranyM HalibinbLIoro
3HauyeHHs (puc. 3, A).

Taka X TeHfeHLia BigMivanacb i B iHLIOMY
TecTi, a came - ANs BiNIbHOXXMBYYOro a3oTdik-
Cylo4oro MikpoopraHiamy Azotobacter chroo-
coccum, KW € YyTAUBUM iHAMKATOPOM 3MiHM
'PYHTOBUX YMOB, HasBHOCTI thocdopy, Kanito,
KanbLito y I'PyHTI Ta Oro ¢iTOTOKCUYHOCTI i €
HeBiZ’EMHOIO CK/Maf0BOO MIKPOBGHUX Yrpymno-
BaHb [1] (puc. 3, B).

[pyre micue 3a Mikpo- Ta 6ionoriyHow ak-
TUBHICTIO nocigae E. pallida. KaptuHa pos-
NoAiNy MiKpoopraHiamis OCHOBHMUX TaKeOHOMiY-
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Mikpo6Hi yrpynoBaHHs Ta 6ionoriyHa ak TUBHICTb

HUX rpyn y pusocdepi Uboro Bugy 3a asamu
Beretauii gewo nogiéHa A0 nonepeAHLOro BuW-
fy. bionoriyHa akTUBHICTL 3a 060Ma NMOKasHW-
Kamu 6yna TpPoxu Huxua (puc. 3).

LLlogo posnoginy mikpoopraHiamis y puso-
cthepi E. angustifolia, To TYyT mMn cnoctepiranu
NPOTUNEXHY 3aKOHOMIPHICTb MOPIBHSHO 3 ABO-
Ma nonepegHiMyM Buaamun. YucencHicTb 6ak-
Tepiil Ta cTpenToMiLeTiB 6yna He3HaYHOH B YCi
CTPOKW CMOCTEpPeXeHb, a KifbKiCTb CropoBUX
Ta MIKpOMILETIB pgocsArana 3Ha4YHMX MOKas-
HuKiB. Lle Bigo6pasunock Ha 6ionorivHiii akTuB-
HocTi pu3octepHoro rpyHTy E. angustifolia
3pOCTaHHAM MOro TOKCUYHOCTI Ta MPUTHiYeH-
HAM PO3BUTKY a30TobakTepa.

Takum YMHOM, pe3ynbTaTu AOCAILKEHb,
NpoBeAeHNX Ha AOCAIgHWX AiNAHKaxX, NoKasaau,
WO AMHaMiKa MiKpoopraHiamMiB OCHOBHMX TaKCoO-
HOMIYHMX rpyn Yy pu3ocdepi exiHauel mae go-
CUTb MiHAMBUIA XapakTep. lMepioan 36inbLIEHHS
Ta 3MEHLUEHHS YUCEeIbHOCTI MIiKpOOpraHi3mis
3aKOHOMIPHO MOB'A3aHi 3 BMAOBMMK 0CO6MBOC-
TAMM exiHalel, (pazaMu pO3BUTKY POCIWH, Ha-
KOMUYEHHAM Y I'PYHTI anenonaTmyHo akTUBHUX
PEYOBUH Ta IHTEHCUBHICTIO (i3i0NOriYHUX Npo-
LieciB, W0 BigOyBalOTLCS Y HbOMY. BupoLyysaH-
HS 3a3HavYeHMX BUAIB exiHauel, ocobnmeo E. pu-
rpurea, cnpusie NigBMLLEHHIO 6i0ONOriYHOT aK-
TUBHOCTI I'pYHTY.
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MWKPOBHbLIE COOBLLECTBA

M BNOJTIOTMYECKAA AKTUBHOCTb
PN3OCOPEPBLI PA3/IMYHBIX BNAOB
IXNHALEN

MokasaHa AWHaMWKa MWKPOOPraHW3MOB OCHOBHbIX
TaKCOHOMMWYECKMX Tpynn B pu3ocdepe Tpex BWAOB
3XuHauewn: 3. nypnypHoii (Echinacea purpurea (L)
Moench), a. 6negHoit (E. pallida (Nutt) Nutt), 3. y3ko-
nuctoin (E. angustifolia DC). M3yyeHa 6uonormyeckas
aKTWBHOCTb PW30CHEPHOI MOYBbI YMOMSAHYTbIX BUJO0B
IXMHauen. BbiSiBNEHO, YTO W3MEHEHWe YUCNEHHOCTU
MWUKPOGHBIX COOBLLECTB 3aBUCMT OT (ha3 pasBUTUA pac-
TeHWIA ¥ UHAWBMAYabHbIX 0COGEHHOCTEN BUAOB.
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THE MICROBIC COMMUNITIES
AND BIOLOGICAL ACTIVITY OF RHIZOSPHERE
DIFFERENT SPECIES OF ECHINACEA

The dynamic of microorganism’ taxonomic groups in
rhizosphere of three species of Echinacea: Echinacea
purpurea (L) Moench, E. pallida (Nutt) Nutt, E. an-
gustifolia DC has been shown. The biological activity
of rhizosphere soil these species has been studied.
The changes of quantity of microbic communities
have been revealed to depend of individual peculia-
rities and phases of development of species.
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