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Ty6epKynbos3 aceHa 3Bu4anHoro y 3axigHomy Moginni Ykpaiun:
eTtionoris, cUMNTOMaTMKa, natoreHes

A. ©.Tonuyk', B.O. ipo3aa? I. M. KynbbaHcbka®

Hageoeno pe3ynomamu 00cniodicenb nAmono2iuHux 3Min 6e2emamuHux i 2eHepamusHUx op2anie scend 36UtaAlH020
nio 0i€lo Namo2eHHoi MiKO- ma MiKpobiomu, 30Kkpema GimonamozeHnux oaxmepii, a MaKoIC WKOOOYUHHOT eHMOMO-
¢aynu. Ilokazarno, wo 6 Yrpaini enihimomitnum 3ax80pI06aAHHAM ACEHA 36UHALHO20 € MYOePKYIb03. 36YOHUK X80PO-
ou — pimonamoeenna baxmepis Pseudomonas syringae pv. savastanoi (Smith 1908) Young et al. 1978 — ypascye sk
Ccmogbypu, 2inKu ma na2oHu, max i Cyygimms scend 36U4aliH02o. Y0ockoHaneno memoou 0iazHoCmuKu 6aKmepianbHux
X80p06 sAceHa 36uuaiino2o. 30Kkpema, 8UOIIeHO n’amb emanie (¢as) po3sumky myOGepKyIbo3y AceHa («napuay, «no-
WUPEHHAY, «8IACHE MYDEPKYIbO3», «0ehopMayis 2eHepAMUBHUX OP2aHiey, «8a0u 0epesuHU») ma Ha8edeHO OCHOBHI
CUMRIMOMAMUYHI XAPAKMEPUCTIUKU YPAICEHb, U0 00380AE GUACHO PO3NIZHAMU YpadiceHe 0epego O0Jisl KOJCHOI GIK0BOT
epynu HacaoxceHvb. Onucano pad 30YOHUKIE MIKOQImMO3ie ma npedCmagHUuKi6 WKOOOUUHHOI eHMOMOpay U, o 8Ha-
CIOOK CBOEL DIANLHOCMI CYMMEBO NOCAAONIOIMb PICH, PO3BUMOK MA SHUNCYIOMb AKICHI XAPAKMepUCmuKY 0epesuHu
sacena 3euyatinoeo. Ilokazano, wo namono2is acena 36u4atinO20 — asuuje bazamospante 3 63acMono8 A3AHUMU NpPo-
yecamu iHgexyitino2o ma HeiHpeKyiliHo20 Xapakmepy, wjo He0OXIOHO 8pAX08Y8aAmMuY NpuU CUMnmMomMamuyi i oiaenocmuyi
3ax60p06aHb N0 4ac NPO8edeHHs 3aX00i8 3 Ni0GUeHHs OIOCMILIKOCT HACAOHCEHD Y CUCEMHILL EOHOCIT CKIAOHUKIG
nicogoeo bioyenosy. Akyenmyemoca y8aza Ha NepcneKmueHoCcmi ma OOYiNbHOCMI GUKOPUCIMANHS AHIMASOHICIUYHUX
eracmugocmett Mikpoopeaniamie i bionpenapamie Ha ixHill OCHO8I 0118 NPOPINAKMUKY | 3AXUCMY ACEHEeBUX HACAONCEHD
810 30yOHUKI6 bakmepio3is.

Knrouosi cnosa: namoeenna mixo- ma mikpobioma, iH@exyitiHa namonozia; WKioiuea enmomodayna, cumnimomu
X680pob; cucmemHa 3aemMo0is,; NAMOLEHHICMb, AHMALOHI3M, NOWUPEHICTNE X80POOU, UKOOOUUHHICIb X80POOU.
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Beryn. OcraHHIM yacoM 0COONIMBE 3aHETIOKOECHHS
BUKJIMKA€ TIEPiOMYHE MAcOBE BCHXaHHS 0araTrhbOX BH-
IiB JIICOBUX JIEPEBHUX POCIWH, 30KpeMa COCHU 3BHU-
YaifHOI, SUTMHU €BPOTICHCHKOI, Oepe3n MMOBUCIIOI, SCeHA
3BUYAIHOTO, Tpaba 3BUYaiHOrO0 TOLIO, SIK B YKpaiHi, Tak
1 B IHIIUX KpaiHax, sike BUSBIE JUHAMIYHUI XapakTep
1 Ma€e TEHIEHIIII0 10 3pocTaHHs. ETionorito moB’s3y0Th
3 KOMILICKCOM HETaTUBHUX B3a€EMOMIFOYHMX a010THYHHUX i
010TUYHMX YMHHUKIB (TipOTEPMIYHHUI CTpEC, MaToreH-
Hi MiKpOoOpraHi3MH, IKOZOYNHHI KoMaxH ). [1o3a yBaroro
B TIIMOOKIH MATOJIOTI1 IICOBUX MOP1J 3alHIIHInCs (iTo-
MaToreHHi OakTepii, sKi, SIK MMOKa3yITh JOCHIHKCHHS,
MaroTh BHCOKY €HEprif0 pO3MHOXEHHS Ta 37aTHi Mpo-
HHUKaTH B POCIHMHY SIK 13 30BHi (3a AomoMororo 6iojo-
T1YHUX 1 MEXaHIYHUX MTEPEHOCHUKIB), TaK 1 CIPUUNHITH
MaToJIOT1YHUI Tpo1Iec K BitanbHi obmiratn (Gvozdyak
et al., 2011, Shvets, 2016, Goychuk & Kulbanska 2015,
Fedorov, Kovbasa, & Yarmolovich, 2007).

[TaTomnoris siceHa 3BMUaifHOTO — SIBUIIE Oararorpan-
He, B SKOMY CHCTEMHO B3a€MOIIOB’s3aHi MPOIECH iH-
(hexiiHOTO 1 HEeIHPEKIIHHOTO XapaKTepy, 10 CYTTEBO
YCKIIQIHIOE AIarHOCTHUKY i1 IepmonpudnH. BapTo pos-
MEXKOBYBATH €TiOJIOTIIO 1 MaToreHe3 bOro HEraTUBHO-
To SBHIA, TOOTO HE 3MINIyBaTH YNHHHKH, SIKi IPU3BO-
IIATH 70 TTOCIabIeHHS sIceHa 3BUYaifHoro (KaTadi3yrodi
XBOpOOYy YHHHHKH) 1 YNHHUKH, K1 COPUYHUHIOIOTH eIli-
¢iToTiiiHe HOro BiAMUpPaHHS.

Hapasi marorerna miko- Ta MikpoOioTa siceHa 3BH-
YalfHOTO OXOILIIOE IIMPOKHU Jiarna3oH XBOPOO, 30Kpe-
Ma i Ti, 30yHUKH SKUX CHCTEMHO YPaXyIOTh SK Bere-
TaTUBHI, TaK 1 TeHEpaTWBHI OpraHu Ili€i MiHHOI JIiCo-
BOi AepeBHOI pocnuHH. [lo Takux 30yIHHMKIB HAaTONOTi]
F. excelsior BimHOCUTBCS (hiTOMAaTOreHHA OAKTEPist — IO~
nibiorpod Pseudomonas syringae pv. savastanoi (Smith
1908) Young et al. 1978 Ta acouiﬁOBaHi 3 HEIO B IaTOJIO-
TiYHOMY NPOLECI Pi3Hi CHCTEMATHYHI Ta (yHKIIOHAIBHI
TPYITH MiKO- Ta MleOOpFaHISMlB (Kulbanska 2015).

3BakalOuM Ha JICIBHUYY, EKOJIOTIYHY Ta TOCIO-
JapChKy IIHHICTh JCPEBOCTAHIB SICEHA 3BUYANHOIO Ta
BpaxOBYIOUH IHTEHCHUBHE TOTIpPIIeHHS Horo (iTocaHi-
TapHOTO CTaHy, KOMIUIEKCHE JTOCIIIKEHHS MMaTOreHHO1
MiKO- Ta MIKpOOIOTH 1 IIKOJOYMHHOI €HTOMO(ayHU Y
MO€AHAHHI 3 METEOPOJOriYHUMHU YMHHHKAMU € OCO-
0JIMBO aKTyalbHUM.

O0’exTH i MeTonuka gociaimkennsi. 06 ‘ekm doc-
JiOJHCcenHs — SICEeH 3BUYAHNH SIK I[iHHA CYITyTHA JTicCOBa
JiepeBHA POCIMHA B AyOOBHX HACAIKEHHSAX 3aXiJHOTO
Mominns Yipainu.

Ilpeomem oocnidoicennss — OakTepiambHa MATOJO-
rist (TyOepKynbo3) siceHa 3BUYAHOTrO y JICOBUX Haca-
mxeHHs X 3axigaoro Ilogimms Ykpainu.

Mema pobomu — ROCHITUTH OCOOJIMBOCTI €Tio-
JIOTii, CHUMIITOMaTHKH Ta TMAaTOreHE3y TYOepKYJIb03y
SCeHa 3BHYAMHOTO Yy JepeBocTaHax 3aximHoro Ilomi-
Juis YKpaiHu 3 OOTpYHTYBaHHSAM O10JOTiYHHUX METOAIB
060poTHOH 3 XBOPOOOIO, 30KpeMa 3 BUKOPUCTAHHSIM aH-
TaroOHICTHYHUX BJIACTUBOCTEH MiKO- 1 MIKpOOPTaHi3MiB
Ta OiompenapariB Ha IXHill OCHOBI.

3aranpHa cxema JOCIiIKeHb MaToNoTii siceHa 0XO0-
TTIOBAJIa HACTYITHI €TaIy: peKOTHOCIIUPYBAJIbHI Ta JIe-
TaJIbHI JIICOIATOJIOrIYHI OOCTEXEHHS 13 3aKJIaJaHHIM

24 TUMYACOBUX NMPOOHHUX TIOL] Ta 3pi3yBaHHAM 17 Mo-
JICNBHUX JICPEB 32 3arajibHONPUHHATAMHU JIICIBHHYO-
TakcaifHuMH Ta (ITOMATOJIOTIYHUMH METOIAMHU
(Bylai, 1982, Beltiukova et al., 1968); Bi}.‘[6ip ypaxe-
HUX OpraHiB i TKaHWH (TIOHA] 240 3pa31<113 JUIsL MiKO-
Ta MIKPOOIONONIIHUX JOCITIKEHB); 130MALlIs MiKO- i
MiKpOOpraHi3MiB y YHMCTY KyJTBTYPY; nepeBlpKa naro-
TeHHUX BJIACTUBOCTEH BUJIJICHUX 130JIITIB Ta iX i/eH-
TU(IKALiA;, JOCHiIKEHHS AaHTaroHICTHYHUX B33a€MO-
BITHOCHH y CHCTeMI «OakTepis-Oakrepis», «OakTepis-
MIKPOMIIIET» SIK MOYKJIMBUX YWHHHUKIB 1HAYKIII AeMy-
TalifHUX TPOIIECIiB y JicoBHH OiorieHo3. OKpiM TOTO,
JTOCITI/DKYBAJIA BIUIMB METCOPOJIOTIYHUX YMHHHUKIB, SK
KaTaji3aTopiB MMaToJIOTIi ICeHa 3BUYAHOTO, Ta IITKOA0-
YMHHY €HTOMO(ayHy B KOHTEKCTi TPO(IUHUX 3B’SI3KiB
MK KOMaxaMH i (piTOnaToreHHMMHU MiKpOOpTraHi3MamMH
Ta K BEKTOpa B MOIMHUPEHHI OAKTEPio3iB.

[ BU3HAaYeHHS BHMIOBOTO CKJIQAY IaTOTE€HHOT
MiKO- Ta MIKpOOIOTH BETeTaTHBHUX 1 T'C€HEPaTHBHUX
OpraHiB siceHa 3BHYaifHOTO OyIno 3AiiiCHEHO MiKpoOio-
JIOT1YHMH Ta (iTONATONOTIYHUM aHaIi3 3pa3KiB y Aoc-
nigHii 1aboparopii [HcTuTyTy MikpoOiosnorii Ta Bipy-
conorii im. 1. K. 3a6onornoro HAH VYkpainu.

Pesyabratn Ta o0roBopennsi. byap-axoMmy maro-
JIOTIYHOMY TIPOIlECy IMepeaye MiAroToBua cTamis (Ka-
TaJi3yro4a, sika ITiICHITIOE TIATOJIOTIYHY JIit0 30yTHUKIB
XBOp00), HAsSBHICTh CIHPUHHATIMBHUX ISl IMaToTeHa
pPOCIIHMH, BHCOKA arpeCHBHICTh MOIMYIIAMIi 30yIHUKA,
CIPUATINBI JUISI YPAXKESHHS 1 PO3BUTKY XBOPOOH yMO-
Bu. Karani3yroui YMHHUKH ITaTOJIOTI] sSIceHa 3BHYAHO-
TO TIOB’SI3aHi 3 HECHPHUATIUBUMH METCOPOJIOTIIHUMHU
YMHHUKAaMH, 30KpeMa 3 T1IPOTEpMiYHUM CTPECOM, 00y-
MOBJICHUM [I00AJIbHUMHU 3MIHAMU KJIIMaTY.

Kopuctytounce OCHOBHHUMH TOKa3HHKAMH TOTOJ-
HUX YMOB PETiOHY JOCIiIKEHHs, 30KpeMa CEepeaHbO-
piuHOi Temrmeparypu MOBIiTps (MiHIMalbHE, MaKCH-
MaJIbHE Ta CepeTHE 3HAYCHHS) Ta TAHIUMH IIIOJI0 OTIafiB
(cyMa onaniB i KUTBKIiCTh THIB 3 ONajaMH), OTPUMaHUX
3 oimiitHoro apxiBy noroau (Weather archive), Mu Ha-
Marajucsi BCTAHOBHTH 3aJIC)KHICTh (IIMKIIYHICTD), SKa
MPOCIIIKOBYETHCS Uepe3 MeBHUI mpomixok yacy (10
POKIB), TOMIMPEHOCTI 3aXBOPIOBAHHA (TyOepKyIhO3y
SICeHA) BiJl TEMIIEpaTypH TOBITPs Ta CEPEIHBOI CyMH
piunux onanis (puc. 1).

BcranoBneHo, mo 3a OCTaHHI POKW CEpenHi 3Ha-
YeHHS TEMIIEpaTypH IOBITPS 3MIHIOBAINACS B MeXax
7,4 °C-10,0 °C. Ii BizxuneHHs 3 poky B pik CyTTEBO He
BIIPi3HSITHCS, TOMY MaJIOMMOBIpHHUH BIUTAB TeMITepa-
Typu Ha JIUHAMIKY TOIIUPEHHS OCGpG,Z[KlB TyOepKy-
nposy [ excelsior. 1llofo cepeaHbOPidHOI KiNBKOCTI
OTaJliB, TO HaWOUIBIIOTO TOIIUPEHHS 3a TUIOMIEI0 3a-
XBOPIOBaHHs HaOyJl0 came B POKH 3 aHOMaJIBHO MaJlolo
JUTSI IIBOTO PerioHy cyMoro pidnux omauis (2004, 2011
ta 2015 pp.), ToOTO TOMi, KONX iHIEKC BOJIOT03a0e3re-
4yeHocTi OyB HaliHWKYNM — 2,2, 1,9 Ta 2,4 BiAMOBIAHO.

TaknuM 9MHOM, MH IPHITYCKA€EMO, i 1€ I ATBEPIKY-
eThCcsl nmocimikeHHssMu iHmmMX apropiB (Cherpakov,
2012, Sheluho & Sidorov, 2008), mo came Hecnpu-
SITIUBI METEOPOJIOTIYHI YHHHUKH € TEPIIONPHINHOIO
(MarpyHTAM) HETaTHBHUX TMATOJNIOTIYHUX 3MiH, fKi
BiOYBAIOThCS y HACA/KCHHSX 33 y4acTIO SCEHa 3BU-

32 A. 0. Toituyk, B.0. [ipo3aa, I. M. KynbbaHcbKa.Ty6epKkynbo3 AceHa 3BuyaitHoro y 3axigHomy Mopinni Ykpainu: etionoria...
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qaiHoro. Apke ocirabiieHi HeraTUBHUM BIUIMBOM Me€-
TEOPOJIOTIYHUX YMHHUKIB HACAIKCHHS € CHpPUIHAT-
JUBIIIMMH, HacaMIlepesa, 10 iH(EeKIIHHOTO ypaXKeHHs,
30KpeMa — OakTepiasbHOTO. 3Tr0m0OM, a 1HOAI OIHO-
YacHO 3 OcNableHHSIM, JiepeBa TaKOXK YPaKyHOThCS
30yITHUKaMH MIKO31B, 1[0 OCTATOYHO MOCIa0II0E TXHIH
IMyHITET 1 MPU3BOAUTH MO BUHWUKHEHHS emi(iTOTii.
3HMKeHH piBHS (i310J0TTYHOI aKTUBHOCTI YpaKeHUX
JIepeB CIpUSE 3aCEJCHHIO iX MPEeICTaBHUKAMH IIKO-
JIOYMHHOT eHTOMO(ayHH, SKi MOMIKOIKYIOTh HACiHHA,

JUCTKH Ta CTOBOYPH JIepeBa i € OCHOBHUMH BaYKEIISIMU
MICHsIii — MacOBOTO BiANaay Ta BCHXaHHS SICEHEBUX
HacapkeHb. OTpUMaHi HaMU JaHi TATBEPIKYIOTh TakK
3BaHy MOMi(paKTOpHY TEOpit0 B MATOJOTIi 1 BCHXaHHI
nicy (Losytskyi, 1975).

OCHOBHOIO TIPUYUHOIO MOTIpIIeHHS (iTocaHiTap-
HOTO CTaHy Haca/DKeHb 33 YYacTIO siceHa 3BUYAHOTO
y PETiOHI TOCIIHKEHHS € CTPIMKHIA PO3BUTOK 1 TOIIH-
peHHs TyOepKynpo3y (30ymHuk — Pseudomonas syrin-
gae pv. savastanoi).
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Puc. 1. Bomoro3zabe3neueHicTs (37i6a) Ta HOMMPEHICTH TYOSPKYIH03y SCE€HA 3BUYANHOTO (cnpasa)
y HacapreHHsx 3axigHoro [oximis Ykpainu

AHami3ylo4n MeXaHi3M MaroreHe3y TyOepKylIbo3y
siceHa 3BUYAHOTO y TOETHAHHI 3 CUMIITOMATHKOIO 3a-
XBOPIOBAaHHS, HAMHU BUIICHO IT'SITh OCHOBHHX €TaIliB
(da3) po3BUTKY 3rajaHoro 0akTepio3y, IO JO3BOJIIE
BYACHO J[IarHOCTYBaTH YpakKeHE JIEPEBO Ha OyIb-SIKHX
eTanax XBOpoOu 3 MOAAIBIINM 3aCTOCYBAHHSAM 3aXHC-
HUX 3axofiB (puc. 2).

30kpema, MepBUHHI CUMITOMU («IIapiay) 3’ siBis-
IOTHCS Ha TTaroHax i CTOBOYpax 3 IIaZeHbKOO (TIePBUH-
HOI0) CipyBaTO-3€JICHOI0 KiPKOIO Ta XapaKTepU3YIOThCs
HE3HAYHUM JIOKAJTBHHM 3/[yTTAM BEPXHBOTO LIapy Kili-
THH, TOSBOI0 MIKPOTPIIIMH Ta HEBEIHMKHX EIIICOIO-
)116HI/IX M’SIKUX TTyXJIMH, 3alIOBHEHHUX CIPOIO JIMITKOIO
OaxTepianpHOIO0 Macoro 0e3 3amaxy. 3 yacoMm BifOyBa-
€THCS YTBOPEHHSI HOBUX OCEPEIIKIB yPayKSHHSI («ITOIIH-
PEHHS») 10 JAOBXKHUHI Ta TepuMeTpy cToBOypa (Imaro-
Ha) sceHa 3BuyaitHoro. HoBi ocepenku TyOepKyIb03y
MOXYTh 3’SIBISITUCS B PI3HHX MICISIX JaepeBa 0e3
MEBHOI 3aJIEXKHOCTI Ta TMocaigoBHOCTI. [Ipu «BmacHe
TyOepKyIb031» YTBOPIOIOTHCS THITOBI Ty66pKyJ'II>03Hi
opmyBaHHs 3 TOANBIINMM 30UIBIICHHSM XHIX PO3-
MIpiB SIK TIO JOBXHHI, TaK i 0 MEPHUMETPY CTOBOypa
(marona). BinOyBaeTbcst medopmaitist ypakeHOTO opra-

Ha. YpakeHHsS TeHepaTHBHUX OpraHiB — «aedopmartis
TCHEPATHBHAX OPTaHiB» MOXE 3’ABIIATUCS Ha JEPeBaX
SIK 13 CHMIITOMAMH TyOepKy/Ib03y, TaK i Ha 30BHIIHBO
3JI0POBHX, IO MEBHOIO MIPOKO IMIATBEPIKYE CHCTEM-
HicTh (audy3HicTb) maronorii. Ypaxeni P syringae
pV. savastanoi KBITKH 3a3BUYall HE YTBOPIOIOTh OJTHO-
KPHJIATOK, a CKYIUyIOThCSl HAaBKOJIO HEPO3BHHEHOI (He
BiIKpHUTOi) BEpXiBKOBOi OpyHBKH 1 OPMYIOTH IpiOHI
(miametpoMm 1-2 MM) croyarky CBITIO-pOXKeBi, (io-
JIETOBI, a 3r0JJIOM — TEMHO- KoquHeBi TyOepKyIH03H1
CKyITYECHHS JOCUTh BEIUKUX pO3MlplB (mo 1,0-1,5 cm).
CyMapHO 0Cepe/IKH YPaKeHHs CYLBITE MOXKYTh CSTaTH
10 cm i Ginbure B xiamMeTpi Ta BIANANCHO HAralyioTh
IpOHA BUHOTPAAY 1 3aJUILAIOTHCS HA JEPEBi 10 BECHH
(;ita) HactymHoro poky. Hapasi B miteparypi medop-
Mallil0 T€HEpaTUBHHUX OPTaHiB SICEHA IIOB’S3YIOTh 3
Aceria fraxinivora (Redfern et al., 2011). [Ipore cumn-
TOMATHKa BUSBJICHOI HaMH OaKTepiaJbHOI IaToJIOTii
OIHOKpUIATOK F. excelsior, 0coONMMBO Ha MOYaTKOBUX
cTafisfx, Ma€ cBOi ocobmuBocti. [loganpmnii marore-
He3 HEe BHKIIIOUA€E yJacTi KoMax y Ibomy mporeci. Le
TUM OLIBII BIPOTiTHO, IO KOMaXH € BEKTOPaMH y TO-
mIMpeHHi iHdekii.

Puc. 2. Eramu TyOepKys1p03y siCeHA 3BUYAHOTO: 8 — «Iapiiay, O — «IOMIUPSHH»,
B — «BIJIACHE TYOEPKYIIbO3», T — «Ie(hopMallis TeHEPaTUBHUX OPTaHIBY», 1l — «BAJIH ACPCBHHI)
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«Bamm nepeBUHM» YTBOPIOIOTHCS HA PI3HUX €Tamax
PO3BUTKY XBOPOOH 1 XapaKTEePHU3YIOTHCS YTBOPEHHSIM Y
JepeBHHI OLTBIINX Y MEHIIIUX MTOPOXKHIH, KaBepH, pa-
KOBHH, 1HO1 THHJIMX JISHOK TOIIO, YaCTO 3aIIOBHEHUX
TeMHOIO OakrepianbHOO Macoro (Kulbanska, 2015).
[HOni B MicsiX TyOepKyTbO3HUX YTBOPEHb, 3BAYKAIOUH
Ha MIKPOTPIIIIMHA 3 OTOJICHHSM JIEPEBUHU Ta HA BUIILY
AHTaroHICTUYHY aKTUBHICTb MIKpOMILETIB 3a BiHO-
IICHHSM 10 (PiTonaroreHHUx OakTepii, y maTonorii oe-
PYTh y4acTb 30yTHUKH BHPA3KOBHX 3aXBOPIOBAHb, 30-
kpema Nectria galligena (anamopda — Cylindrocarpon
heteronema) ta Endoxylina stellulata (amamopda —
Libertella fraxini) — 30yqHUKY 3BHYaifHOTO (CXimdac-
TOT0) paKy JIMCTSIHUX JISPEBHUX POCIIHH, HACAMITIEPE]] —
F. excelsior. Y momanbmomy (GOpMyeThCS KOMILICKC
JIepeBO3a0apBITIOIOUNX, & 3TONOM i JepPEeBOPYHHIBHIX
rpubiB, 30kpeMa 3 Binainy Basidiomycota: Tyromyces
fissilis, Spongipellis spumeus, Fomitopsis cytisina,
Inonotus hispidus, Phellinus conchatus, Ph. torulosus,
Polyporus varius, Funalia gallica Tomo.

JloCImiKEHHSIMU BCTAHOBJICHA TPSMa 3aJICKHICTh
TIOIITUPEHOCTI TYyOSPKYIb03y SICeHAa 3BHYAHHOTO Bil
WOTO YacTKH y HAaca/DKEHHSX Pi3HUX BIKOBHX TPYII.
3i 3MEHIICHHSM YacTKH SICEHA Yy CKJIaJi JepeBocCTa-
HY BIZOYBa€ThCS 3HIKEHHS KITBKOCTI YpaKeHHUX
P. syringae pv. savastanoi nepes. Tak, y 4ucTux sce-
HEBUX JIEPEBOCTAaHAX CBIKUX IIOpOB MOMIMPEHICTH
TyOepKynp03y Oyia HAHOLTBIIO IS BCiX BIKOBHX
rpyn: MonomHsku — 79,3 %, cepeanboBikoBi — 47,8 %,
MpUCTHUTadi aepeBoctanu — 42,3 %. Y MononHsaKax,
CEepeNHbOBIKOBUX 1 MPHUCTHTAIOYNX HACADKEHHSIX 3
6—9 omMHUISMU siceHa 3BUYANHOTO y CKJIaii cepen-
HbO3Ba)KEHA MOIIMPEHICTh XBOPOOU CKJIamaa BiAmo-
BimHO 41,6; 33,6 Ta 30,7 %, mo B 1,4-2 pa3u meHIIe,
HIX Yy YUCTHX JEpeBOCTaHaX. 3a 4acTKH siCeHa B Ha-
Ca/DKEHHI y MeXax 3-5 oguHUIb MOIIHMPEHICTh XBO-
pobu y MOJIOIHSAKAX, CEPEeTHOBIKOBUX Ta MPUCTUTA-
OYMX HacapKeHHAX craHoBuia 24,2; 20,5 Tta 15,8%
BigmoBigHo. Ilpy oMy y HacaKEHHSIX 3 YaCTKOIO
siceHa 3BUYAIHOTO B Me&XaX I[EHOTUYHOTO ONTUMYMY
B CKJIJl HAMU BUSIBJICHO y MOJIOJTHSIKAX, CEPEeTHBOBI-
KOBHUX Ta NPUCTUTalOuMX HacajpkeHHsx 17,6, 14,8 Ta
9,7% ypaxkeHuX 30yITHUKOM TyOEpKyJIb03y AEPEB, L0
B 4,5; 3,2 Ta B 4,3 pa3u MeHIIIe, HIXK Y YACTUX JEPEBO-
CTaHaX BiAMOBITHUX BIKOBUX TPYII.

OtpuMaHi JaHi BKa3ylOTh Ha Te, IO YacTKa sCeHa
3BHUAHOTO B HACQ/DKEHHSX Y MeEXaX IIEHOTHYHOIO
ontumymy (25-30%) BIOPOIOBXK YCHOTO TMEPioy BH-
POIIYBaHHS JEPEBOCTAHIB € OMHUM i3 BATOMHUX YHHHH-
KiB 1HIYKI1 AeMyTamiifHAX MPOLECIB y JicoBi Oioie-
HO3H Ta cupusic GOpMyBaHHIO BUCOKOIPOIYKTHBHHX,
010JIOTIYHO CTIHKHX ITyOOBO-SICEHEBUX HACAIHKCHD SIK
3 TOYKH 30pYy akTHBi3awii MeTaboNmiuHMX MpPOILECiB,
TaK 1 MiJABUIICHHS CTIHKOCTI 0 30yIHUKIB 1H(EKIiH-
HUX XBOpOO, 30KpemMa TyOepkynaro3y sicena. [llomo
3MEHIIICHHS TONIUPEHOCTI XBOPOOW Yy HACaKEHHSIX
CTapIIuX BIKOBHX Tpyn (CEpeIHHOBIKOBHX, MPHUCTH-
TarouuX) MOPIBHSHO 3 MOJIOAHAKAMH, TO II€ 3a3BUYAN
MoB’s13aHO Oe3MocepeHBO 3 TOCIONAPCHKOIO isUTbHIC-
i0 (Goychuk & Kulbanska 2015). Okpim Toro, nesxa
KUTBKICTh YpasKeHUX JIepeB (Y MOIOIHAKAX — 61m,ma y

CepeTHhOBIKOBUX 1 MPUCTUTAOYNX — MEHIIIA) BiIMUPAE
MPUPOIHUM HUISXOM.

[TapocTeBi HacamKeHHS sSICEHA 3BUYANHOTO Xapak-
TEPHU3YIOTHCS 3HIDKEHOK CTIHKICTIO 10 30yIHUKA Ty-
Gepkymnbosy. Sk y PETioHI TOCIIKEeHb, TaK 1 3arajioM
B apeali siceHa, y TOMy 4ucii i B YKpaiHi, Ty0epKylb03
HocAr emiiToTii Ha MAPOCTEBHX POCTHHAX, OCOOIHBO
MOJIOZIOTO BIKY.

3 ypaxyBaHHSM marorenesy P. syringae pv. savas-
tfanoi HaM¥W BUAUICHO TPHU Kareropii ypakeHHsS CTOB-
Oypa: cylIilbHe, JOKaIbHE Ta MOOJANHOKE. 3MEHIIICHHS
KUTBKOCTI Ypa)KeHHX JiepeB SCeHa 3BUYANHOTO 3 BIKOM
(y 2-5 (7)-piunux nepeBoctanax pusiBiieHo 80,7 % iH-
¢bikoBaHHX TyOEpKyIb030M pOCiuH, y 15-20-piuHOMYy
Bili — 67,6 %, y 30-35-piunux gepeBocranax — 50,5 %,
y 45-50-piunomy Bini — 28,1 %, y 60-70-piuaomy Bitii —
y mexax 20%) Mu TIOB’SI3yeEMO 3 BHINE3TaTaHUMU
YHHHAKAMHU.

[Ipore HaeTbcs HEe MPO 3aTyXaHHS MATOJIOTIYHOTO
mporecy 3 BIKOM (amke ypaxeHa P syringae pv.
savastanoi POCINHA CaMOCTIHHO HE 3BLIBHAETHCS
Big iH(ekii), a mpo BimMupaHHs (Hexal 1 He3HauHe)
OKpEeMHX €K3eMIULIPIB Ta NP0 BUAAIEHHS XBOPHX
JepeB Mia Jac JorsaoBux pyoans. Bapro 3a3HaunTy,
10 YpaXKeH1 POCIUHHU Yy Oylb-sSKOMY Billi MalOTh TIPH-
xoBaHi (payTu y nepeBuHi (IOYOPHIHHSA, TPIIIUHH, THH-
Ji MIISHKY 31 3HAYHUM TOIIUPEHHSM B3JIOBXK CTOBOY-
pa), 1o ii 3HEIIHIOE.

Takoxx HaMU B CBIKUX JiOpoBax YKpaiHU BUsIBIIC-
HE 3aXBOPIOBaHHs, BifioMe 5K «ash dieback» («cmep-
TelbHa XBOpoOa» sceHa, «mepudepiiiHe BiaMHUpaH-
HsI», «aToreHHe BcuxaHHs sceHa») (Kowalski &
Holdenrieder, 2009). CumnroMun XBOpPOOH TpOSIBIS-
FOTBCS y OyIb-SIKOMY Billi POCIIHHH, IIPOTE OCOOIHUBO
YYTIUBUMH JI0 YPaXXCHHS € MOJOII POCIHMHHU siceHa
3BHYAIHOTO. B ypaskeHHX PpOCIWH CIIOCTEPIraeThes
MIBUIKE TOCTYTOBe (1HOZI parToBe) BiAMUPaHHS KPO-
HU BHACTIJOK YTBOPEHHS JIOKAJIbHUX HEKPOTHYHHUX
JISTHOK Ha maroHi (ctoBOypi). JIucTku BuIie Micus
ypakeHHS B’ AHYTh (ITOYMHAIOYH 3 BEPXiBKH), a 10 KiH-
1 JIiTa YOPHitOTh (Hade oOnasieHi BOTHEM) 1 TPUBaJIHA
gac He OImanamTh (puc. 3).

I3 maronorii tumy «ash dieback» Mu BUILTAIH
KiTbKa BHJIB aHaMop(hHUX TpHuOiB i 6akTepii, 30kpeMa
P. syringae pv. savastanoi, Erwinia horticola Ta Xan-
thomonas sp. bakrepito E. horticola Briepmie Oyio i30-
JILOBAHO 3 OAIOHOTO 32 CUMITTOMaMHU J10 «ash dieback»
yopHoro Oakrepiosy Fagus sylvatica L. (Gvozdyak
& Yakovleva, 1979). llltyune iH}iKyBaHHS OpTaHiB
sceHa MIKpOMilleTaMd He IMPHU3BEJIO0 A0 BHHUKHEHHS
CUMITOMIB, OAIOHUX 110 «ash dieback», a iH}piKyBaH-
HA OakTepisM{ CHPUYHHSIIA I1aTOJOTIYHI IIPOIIECH,
aHaJIoTi4Hi TyOepKynbo3y siceHa 3BUYaifHOTO.

VY xomni aHami3zy MiKoOiOTH ypa)KeHUX TaroHiB sce-
Ha 3BUYAHOTO BCHOTO 130J1b0BaHO 10 TakcoOHIB Mikpo-
MileTiB (BKJIIOYAIOUH 1IeHTU(IKOBaHI TUIBKU 10 POLY
Fusarium sp. Ta Phoma sp.), SKi HaJleXaTh 0 aHa-
MophHuX rpubiB (Tadm. 1).

Ha ocHOBi oTpuMaHHX pe3ynbTaTiB MOXHa CTBEp-
mxyBatu, mo Ulocladium botrytis € TATIOBUM OMi-
HYIOUHM BHJIOM (IIPOCTOPOBA i CE30HHA YacTOTa Tpa-
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TUISTHHA TiepeBUIIytoTs 60 %). /1o THIIOBHX q0CTaTHBRO-
YyHCeIbHUX BUAIB Hanexars Phoma sp., Cladosporium
cladosporiodes, Mycelia sterilia (orange); mo Tumno-
BUX MAJIOYHCENLHUX BHIIB — Acremonium strictum,
Cylindrocarpon didymum, Fusarium sporotrichiella,
F. heterosporum, Fusarium sp. ta Mycelia sterilia
(dark). BunmagkoBux BUAIB HAMU HE BUSABICHO.
HaiiBummum koedimienTom 3acenenns (57,1 %) xa-
pakrepusyetrbes  Ulocladium — botrytis, HalHWKINM
(14,3%) — Acremonium strictum, Cylindrocarpon
didymum, Fusarium sporotrichiella, F. heterosporum.
BcranoBneno, mo maroreHHa Mikpoduiopa Bere-
TaTUBHUX 1 TCHEPATHMBHHUX OPTaHiB sSCEHa 3BUYAiA-
HOTO HAJIeKUTh N0 pofiB Pseudomonas, Erwinia Ta
Xanthomonas 1 3a aHaTOMO-MOPQOIOTIYHUMH, KYJIBTY-
pabHUMHU Ta 010XIMIYHUMH XapaKTEPUCTUKAMH il Bif-

HeceHo 10 Pseudomonas sp., P. syringae pv. savastanoi,
P. fluorescens, P. syringae, Erwinia herbicola, E. hor-
ticola, Xanthomonas sp. Y 3pa3kax ypakeHHUX TKaHUH
TaKOXX BUSBJIICHO CIIOPOHOCHI OakTepii Bacillus sp.

[lepeBipka maroreHHOCTi, TOOTO 3maTHOCTI ypa-
JKYBaTH JKUBI KIIITHHU, A€ 3MOTY HAJIIHHO BiUTUIMTH
MMaTOTeHH BiA campoTpodiB i eKCIIepUMEHTAIBHO J0-
BecTu npuunHy xBopobu (Gvozdyak et al., 2011). V
npoiieci mTydyHoro iHQiKyBaHHs NaroHiB (cTOBOYpiB)
HaWKpamii pe3ylbTaTH OTPUMAHO MijJ Yac BHECEHHS
iHgekuiiiHoro marepiany (O0akrepiajibHa KynbTypa) B
T-moniOHME Hazpi3, y MOpaHEHHs, CTBOPEHI CBEpi-
JIHHSAM HENOUIKO/UKEHOI Ta MOLIKOMKEHOI JIETKUM
yaapoM TKaHUHA. OONIKH pe3yabTaTiB IITYYHOTO 3a-
paXXEHHsI TIAaroHIB 1 CTOBOYPIB IIPOBOIMIIM BIIPOIOBK
OJTHOTO-BOX POKIB.

Puc. 3. «Ash dieback»: a — noxanbHAI HEKPO3 KipKH; O — BiIMepiIi TKAHUHY y 30HI HEKPO3Y;
B — BIIMUPAHHS JINCTKIB IOYNHAETHCS 3 BEPXIBKH; T — THIIOBI CUMITTOMH «ash dieback»

Tabnuys 1
Miko0ioTa siceHa 3BU4aiiHOTO0 3 cumMnToMamMu «ash dieback» Ta Ty6epKyIb03y
OCHOBHI TOKa3HUKH
Tun ypakeHHs B.HHH (PO’HI/O .
ypaxe MIKpOMiIETiB MIPOCTOPOBA YacTOTa CE30HHA 4acToTa Koe(ilieHT
TpamisHHs, % TpamysiHHe, % 3aceneHHs, %
Cladosporium cladosporiodes 57,2 100 57,2
Ulocladium botrytis 78,6 100 78,6
«Ash dieback» Moycelia sterilia (dark) 21,5 100 21,5
Ta TyOepKy/I603 Mpycelia sterilia (orange) 42,9 100 42,9
Fusarium heterosporum 14,3 50 14,3
Phoma sp. 57,1 50 57,1
«Ash dieback» Fusarium sp. 28,6 50 28,6
Acremonium strictum 14,3 50 14,3
TyOepkyns03 Cylindrocarpon didymum 14,3 50 14,3
Fusarium sporotrichiella 14,3 50 14,3

Pesynbratu mTY4HOrO ypasKeHHs JIMCTKIB, MaroHiB
i CTOBOYpIB sICCHA 3BMYAMHOTO IITaMaMu y OLIBIIOCTI
BUIAJKIB JJaJM TIO3UTHBHHUI DPE3yNIbTaT — yTBOPEHHS
HE3HaYHOTO HEKPO3Yy HABKOJO Miclsl BBEACHHS 1HOKY-
aroMy. MicIsiMu eniiepMic MpHITiAHIMABCs Ta 4acTKO-
BO JIyIIUBCA, OyJIO TIOMiTHE PyWHYBaHHS HE TUTBKH TMO-
BEpXHEBOI KipKH, a i MepBUHHOI KopH Ta J1yOy. Himxue
HaBE/ICHO PE3yJIbTaTH IMTYYHOTO YPaKeHHS Ta TUHAMI-
Ka TaToJIOTIYHOTO MPOIeCy B IOJbOBHX YMOBAaxX IITa-

moM H , i30;1b0BaHMM HaMU 3 ypaxeHux P, syringae pv.
savastanoi TeHEpaTUBHUX opraHiB F. excelsior (puc. 4).

JmHaMika pO3BUTKY IITYYHOTO iH(IKyBaHHS T1IOK
siceHa 3BUYAaHOTO IOKa3ye, 10 MEepIIl O3HaKH ypa-
JKCHHS TIPOSIBUIIMCS. B PO3TPICKYBaHHI KipKH B MicCIIi
BBEJIEHH: OaKTepiaabHOI cycreH3ii Bxke Ha 15-nif 1eHp
excniepumenty. llle dyepes 10 mHiB okpemi TpiluHU
3JIMJIMCS B OJIHY CYLJIBHY paHy, BiIOy0Cs 301IbIICH-
HS 11 pO3MipiB, CTaJ0 MOMITHUM PyWHYBaHHS HE Tilb-
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KU TIOBEpXHEBOI KipKH, a W TIEPBUHHOI KOpH Ta TIy0y.
UYepes Tpu Micsli Micas ypakeHHs 3JIyHHBCS BEpX-
Hill map Kipku, BigOylocs «OTOJEHHS» MOKPUBHOI
TKaHWHM Ta pyOITOBaHHS OKpeMuXx ImapiB. [logamocs
3aTyXaHHs MPOLECY PO3BUTKY 30HH YpPa)XEHHS, Mpo-
T€ HaBECHI HACTYIHOTO POKy (d4epe3 9 MicsmiB micis

YpaXXeHHSI) TIPOIEC PO3BUTKY XBOPOOW TMOHOBHBCH, i
BOHa Halyna THUIOBOTO AJsl TyOepKynbo3y BHUIIISAY.
BHyTpilHI TPIIIMHA MOTTHOMIHCS Ta 301TBIIMIUCS Y
po3mipax. Uepes pik micis iHOKyISAIiT cOpMyBaIHCh
YpaXXCHHS, MOII0HI 32 CHMITOMATUKOIO JI0 TIPUPOIHO-
TO TIPOSIBY TYOCPKYIHO3Y.

260-uii 1eHb iHPIKYBaHHS

320-uii neHp iHPIKyBaHHS

365-uit neHpb iHGIKyBaHHS

Puc. 4. Po3BUTOK NATONIOTIYHOTO MPOLIECY B MPUPOIHUX YMOBAX 3a IITYYHOTO YPaKSHHS
naroHis sicena P. syringae pv. savastanoi (tutam H,)

[lix yac mepeBipkM MNATOTEHHUX BIACTUBOCTEH
i3051bOBaHMX OakTepiii B eKCIepUMEHTI BCTaHOBIIE-
HO, IO HAHOUTBII arpeCHBHUMM IO BITHOIICHHIO IO
OpraHiB siceHa 3BHYAMHOrO (KpiM JIMCTKIB) 1 POCIMH-
1HAWKATOpiB BUSBWIUCS P. syringae pv. savastanoi,
Pseudomonas sp., E. horticola Ta Xanthomonas sp.
Tak, P. syringae pv. savastanoi 3a WTy4HOTO 1H(DIKY-
BaHHs ()OpMYyBajia aHAJIOTIYHI MPUPOTHUM CHMIITOMHU
YPpaKeHHS Ta CHPUYMHSIA HEKPO3 1HIUKATOPHUX POC-
muH. Pseudomonas sp., E. horticola 1 Xanthomonas sp.
CHPUYMHSUIA TaKOK HEKPO3H Pi3HOI IHTEHCHMBHOCTI Ha
oprafax scexa. lami Bugu — P fluorescens 1 E. her-
bicola — My po3mIAgaEMO SIK CYNMyTHIO MIiKpOOiOTY B
TyOepKyJIb03Hi# matonorii F. excelsior.

Bakrepii Pseudomonas sp. iHEpTHi O KEpEN BYT-
JIEBOIIB SIK Ha MiHEpalbHOMY cepenoBuili OMenbsH-
ChKOTO, TaK 1 Ha cepenoBuili ['icca. BukopucToByoTh
JIesiKi aMiHOKHUCIIOTH 1 COJIi OpraHiuHUX KHUCIOT. Bcei
IITaMH BOJIOMAIIOTh KaTajla3Hol aKTHBHICTIO; HE BUSB-
JIEHO TIEKTHHOPYHHYIOUNX (DePMEHTIB, aMmisia3u, ypea-

3u. MOJIOKO TiJIbKU TENTOHI3YI0Th. JIAKMYCOBY CHpPO-
BaTKy MiTyTOBYIOTh Yepe3 J00y.

[301p0BaHMit Hamu 30yIHUK TyOEepKy/IbO3y siceHa
3BUYANHOTO — P. syringae pv. savastanoi — XapakTepu-
3YETHCS POCTOM Ha OINTBIIOCTI MMOKUBHUX CEPEIOBHIIL,
3HAYHOIO BapiaOeNbHICTIO CTOCOBHO 10 JUKEpET JKUB-
JICHHs1, YTHITi3aI[i€f0 BUHHOI KHCJIOTH SIK JKepesa ByT-
JIEIF0, 3aCBOEHHSM IJIIIEpHUHY | BUHHOI KHCIOTH, 5K 1
JESIKMX 1HIIUX CIHPTIB 1 OpraHiyHuX KUcioT. OCHOBHI
BIIMIHHOCTI BJIaCTUBOCTEH P. syringae pv. savastanoi
MOJISITAlOTh y TIOBIIbHOMY 3aCBOEHHI BYIJICBOINIB Ta
CIHPTIB.

O4eBUIHO, HEOMHOPIAHICTD 1 MIIACTHYHICTH I[OTO
BUAY HOB’513aHi 3 MOXJIMBICTIO PO3LIMPEHHS KOJa KH-
BUJIBHUX POCIIHH.

Hapasi 6opoTrba 3 bakTepiaTbHIMHI XBOPOOaMH JTi-
COBHX JICPEBHUX POCIMH 0a3yeThcs Ha OpraHizawiiHo-
TOCIOAAPCHKHUX, TiCIBHUYMX, JIICOKYJABTYPHHUX 1 (hi3UKO-
MeXaHIYHUX METO/ax, SKi MarTh, 3a3BUYal, mpodi-
JAKTUYHUK XapakTep abo chpsMoBaHi Ha OOpOTHOY
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3 ixHiMu HaciigkamMu. OCTaHHIM 4acoM BEIEThCS akK-
TUBHHUH TOIIYK aHTaroHiCTUYHHUX 10 (iTOMAaTOreHHUX
OakTepill Miko- Ta MIKpOOpTaHi3MiB i Giompemnaparis Ha
iXHiil OCHOBI AJIS1 3aXUCTY POCIHMH BiJ 30yIHUKIB OaK-
Tepio3iB, 30kpeMa Ha 0a3i Bacillus sp.

BcranornieHo, 1o i301b0BaHi HaMK (HITOMATOTEHHI
OaxTepii He BUSBIIIN YiTKO BUPAKEHOI aHTATOHICTHIHOI
aKTHBHOCTI K MK COOOI0, TaK 1 CTOCOBHO 10 TECTOBHX
KyJNbTyp Oakrtepiii. Pa3om 3 TUM, BUSBIICHI HAMU HE3HA-
YHI 30HU 3aTPUMKH pocTy P. syringae pv. savastanoi 6ax-
TEPiAMH ayTOMIKpOOi1OTH SICEHA Ta KOJIEKIIHHUMU BHIa-
MU CBIYaTh PO HASBHICTh MOTECHIIITHOTO aHTarOHi3My.

Ha Bigminy Big OakTepiif, MiKpoMiIleTaM, i30J50Ba-
HHUM i3 TyOepKynb03HOI marosiorii BEereTaTHBHHX 1 Te-
HEepaTHBHUX OpPTraHiB SICCHA 3BMYAWHOro, MpUTaMaHHa
OibIIIa AaHTArOHICTUYHA AKTHBHICTH O (hiTOMMATOTEH-
HUX Oakrepiil. Haiibinpm aktuBHUMU Oymu U. botrytis
(cepemus crepuiibHa 30Ha 5,8 MMm) Ta C. cladosporiodes
(cepemust crepunsHa 30Ha 4,9 MM). Bon npurHidyBanmm
Pi3HOIO MipOIO BCi TECT-KYIBTYPH (iTOMATOTeHHUX OaK-
Tepiil. AKTHBHICTb iHIIMX TPHOX BUJIIB IpUOiB — A. stric-
tum, F. heterosporum ta F. sporotrichiella — Gyna Bu-
6iproBorto. Jlo Bcix BUAIB rpr0iB HAHOLIBII Yy TAMBUMH
Oynu P. syringae pv. savastanoi, i30J1b0BaHi 3 HACIHUH,
Ta KonekuiitHi P. syringae 8511 1 P. savastanoi 9174.

[ToniOny akTuBHICTH BUsIBUB 1 6ionpenapar [127aHT.
3okpema, BiH OyB cepeIHbOAKTHBHUM, SIK 1 Giompemna-
part Bikrant, 10 P. savastanoi 9174 ta no Pseudomonas
sp. 1 P. syringae pv. savastanoi, i30JIbOBaHUX 13 KBi-
TOK, KipkH Ta HaciHMH. C1a0Ky aHTaroHiCTHYHY ak-
THBHICTb BHABICHO 10 P syringae pv. savastanoi i
Pseudomonas sp., 1301b0BaHUX 3 OAHOKPUIIATOK, Ta

IIo KousekmiiHoro mramy P. syringae 8511. Kymerypa
BUSIBUJIACS] HEAKTUBHOIO 110 P. syringae pv. savastanoi,
130JIbOBAHUX 13 YEPEIKIB 1 JIUCTKIB.

[Momo BIMBY (iTomaroreHHUX OakTepiii HA MiK-
pomileTH, TO iIXHIO aHTUIPHOHY aKTUBHICTH HAMU HE
BCTaHOBJIEHO. TOXX MOYKHA PUITYCTUTH, 11O i B IPUPOI
(hiTrommaroreHHi OaKTepii 1M03a MAaTOJIOTIIHUM MPOIIECOM
HE BIUIMBAIOTh HA PICT MIKPOMILIETIB, 10 Y3TOKY€ETHCS
3 JaHuMH iHmMxX aBTopiB (Gvozdyak et al., 2011).

Hocmimkenasmu OiompemnapariB Ha 6a3i aepoOHUX
CIIOPOYTBOPIOBAJbHUX OakTepiit Bacillus sp. He BU-
SIBICHO BUCOKOi aHTHMIKPOOHOI aKTMBHOCTI O BCiX
TOCITITHUX KyJABTYp MIKpOOpPTaHi3MiB, a iXHS aKTHB-
HICTh 3aJIeKaja He JIUIIE B BUIY OakTepil, ane i Bix
TOTO, 3 SIKHX OpraHiB siceHa 3BMYANHOrO i BUILICHO.
3okpema, BikTaHT BUSBHBCA CEpEeTHHOAKTUBHUM JIO
KOJeKIiiHOTO ITaMy P. savastanoi 9174 (30Ha 3a-
TPUMKH pocTy — 19,5 Mm), a Takox 1o P. syringae pv.
savastanoi, 130Jb0BaHUX 13 KBITOK (30Ha 3aTPUMKH
pocty — 13,5 MM) Ta mposiBUB c1a0Ky aKTUBHICTH J0
mramiB Pseudomonas sp., 130JIbOBAaHHX 13 OIHOKpHU-
narok, P. syringae pv. savastanoi (130J50BaHUX 13 de-
PEILIKiB, IUCTKIB Ta KipKH) Ta 0 KOJEKUIHHOTO MTaMy
P syringae 8511 (30Ha 3aTPUMKH POCTY KOJIHBAIACS
B MeXax 4-9 MM). BikTaHT BHSIBUBCS HEAaKTHBHHM JI0
mramy Pseudomonas sp., 130JIbOBAaHOTO 3 KIPKH.

Ilix gac iHOKyMAIii y MONHOBHX YMOBaX ITarOHIB
siceHa 3BUYAHOIO BOAHOIO CYCIICH3I€I0 YHUCTUX KYNb-
Typ QiromatoreHHux OakTepiii Ta GiompemnapariB BiJ-
3HAYeHO BapialenbHICTh pe3ynbrariB. Tak, Oiompema-
par [127anT He npurHiuyBas P. syringae pv. savastanoi,
a BikraHT 00OMeXuB 11 aKTHBHICTB (pHC. 5).

Puc. 5. Tlig yac iHoKymns1ii BogHOMO cycnensiero Bikrauty i P. syringae pv. savastanoi Ha aroHax 3aJUIIAINACH JHIIE
cnigy Bij iH’exuii (a); BHacHinok 3apaxensst [127aunT i P. syringae pv. savastanoi NposSBUIUCH CUMITOMH TyOepKYIb03y (6)

3HaueHHS KOMaX y JKUTTI JIICOBOTO Oi10IICHO3Y BH-
3HAYA€THCS HE MOTO CYMapHOIO YHCENBHICTIO, a Kilb-
KICTIO KOMax Ha OAMHHUINO IUION[ 0ioTomy, TOOTO
uiieHicTio monyssnii (Gusteleva, 1980). ¥V perioni
JoCIipKeHHsT M BusBUaM 11 BumiB koMmax-dirtodaris
psaniB Coleoptera, Hemiptera, Homoptera, Diptera ta
Lepidoptera, xoTpi npssMo ab0 OMOCEPEAKOBAHO KO-
JIOT1YHO Ta TPOoQiUuHO MOB’SA3aHI 3 BETeTaTUBHUMH Ta
PEeNpoSyKTUBHUMU OpPraHaMH SceHa 3BMuaiinoro. Ix-
Hi BUpaKECHUH HETAaTHMBHHUH BIUIUB IOIO MPOMYIICH-
TiB MPOSIBISIETHCS] BHACIINOK Al CTPECOBUX YMHHUKIB.
Hati6inbimoro mimsHIicTIO (y Mexax 30 %) Ha ocinale-
HUX 1 BCHXAIO4WX JaepeBax F. excelsior Bim3Hadalnch

tditodar Prays curtisellus, xcunobaru Hylesinus cre-
natus Ta Hylesinus fraxini (Tadmn. 2).

BucinopneHo HaykoBe MPHUITYIIICHHS 100 ICHYBaH-
HS €KOJIOTIYHOTO Ta TPOo(hivHOTO 3B’ A3KIB MK KOMaxa-
MU Ta GiTONATOTEHHUMHE OaKTEPiSIMU K CKIIQJHUKAMU
LMUPKYJALIAHUX MPOLECIB Y JICOBUX 010IIEHO3aX, 10
IPYHTYEThCSI Ha JETallbHOMY aHaji3i JiTeparypHUX
JOKEPEI 1 BTaCHUX CKCIICPUMEHTAIBHUX JIOCITIJKCHHSX.
30kpemMa 3 raiiB, sSKi YTBOPHIIMCS Ha OJHOCIM'SHKax
siceHa BHACIIIJIOK MTOIIKO/DKEHHS iX Lignyodes enuclea-
tor, HaMH 130JIbOBAHO OakTepii poniB Xanthomonas ta
Pseudomonas, ki B €eKCTIGPUMEHTI BUSBIIIN TIaTOTCHHI
BJIACTHUBOCTI IIOJIO0 SIC€HA 3BUYAHOTO.
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Tabnuys 2

IxoxounHHa eHTOMOGayHAa BCUXAIOYHUX JIepeB siceHa 3BUYaiiHOro B Hacaj:keHHAX 3axignoro [ogiyis

TTomkomxenHs

Bumu ditodaris

IToka3nuk mrinsHOCTI, %

. . SlceneBuil JOBrOHOCUK-HACIHHELL
I1T;moam 1 HacCIHUHU

Lignyodes enucleator Panz. 15

SlceHeBa II0/10BA TAHIIS Dasineura fraxini Kjeff. 15-20
I’ ssmyH-001Mpao Erannis defoliaria Cl. 10
) Minep siceneBHit Phytagromyz aheringi Hend. 5
Jluctku 1 OpyHBKH o o
SInnneBo-sceHeBa MOMEINIT Prociphilus nidificus Loew. 15
SlceneBa TUCTOOMINITKA Psyllopsis fraxini L. 25
SlceneBa maByTHHHA MiJTb Prays curtisellus Don. 30
IToBcTsHUK siceHEBHUI Fonscolombea fraxini Kalt. 10
I'inkw 1 ctoBOypH Benukuii sceneBuit my60in Hylesinus crenatus Fabr. 30
Jly0Ooin siceHeBHIA CTPOKATHI Hylesinus fraxini Panz. 30
Uepsuiis B’ ignBa Zeuzera pyrina L. 15

BucHoBku. BcraHoBieHo, 1m0 cydacHuii (itoca-
HITapHUI CTaH SiICeHa 3BHYAWHOTO Yy Jicax YKpaiHu
MOB’SI3aHUN 3 KOMIUIEKCOM HECHpPUSTAMBUX abioTHY-
HUX Ta OIOTUYHMX YMHHHKIB y IX CHCTEMHIN B3aeMO-
nii. BusiBneHo, 110 HAWMOMIMPEHIMIO 1 HAWIIKOIO-
YHHHINIOK KOMITIOHCHTOK IaTOreHHOI MiKpoOioTH €
30ymHUK TyOepKynbo3y F. excelsior, SKWi 3a aHATOMO-
MopdonoriunumMu  Ta  (pizionoro-6ioXiMiyHIMH  Xa-
paKTepUCTUKAMH 1/IeHTU(IKOBaHO sIK P. syringae pv.
savastanoi. 1lin 9ac mry4Horo ypaxenus P syringae
pV. savastanoi BUsiBIJIa BUCOKI ATOT€HHI BIACTUBOCTI
Ha PI3HUX OpraHax siceHa 3BUYalHOr0 Ta IHIUKATOPHUX
pociuHax. JINCTKY siIceHa He Yy TIuBi 10 30ymauka. J{o-
CIIIIKEHO CHUMITOMAaTHUKy Ta OCOONMBOCTI MAaTOreHe3y
TyOepKynbo3y. Buaineno n’ste eramnis (¢pa3) 3axBopro-
BaHH Ta TPH KaTeropii ypaxeHHs cTOBOypa, 10 T03BO-
JIsie BYACHO DO3IMI3HATH Ypa)KeHe AEPEBO ISl KOXKHOI
BIKOBOI TPYNU HAaca/KeHb. 3’5COBAHO BHJOBHU CKJIaJ
MATOTEHHOI MiKO- Ta MiKpOOiOTH BETeTaTHBHHUX Ta Te-
HEepaTUBHUX opraHiB F. excelsior. BusBneHo npsmy 3a-
JISKHICTh TIONMIMPEHHS TyOepKyab03y Bifl YaCTKH sScE€HA
y CKJaJli HaCa/KeHb Pi3HUX BIKOBUX T'pyIm. Y perioHi
JOCHIKEHb TYOepKyJab0o3 J0CAT emidiToTii Ha mapo-
CTeBUX HepeBax F. excelsior, 0COOIMBO MOJIOJIOTO BIKY.

Busiieno 11 BugiB komax-¢ditodarie  psiaiB
Coleoptera, Hemiptera, Diptera, Lepidoptera ta mo-
Ka3aHO iXHi eKOJIOTi4YHi Ta TpodiuHi 3B’513KH 3 iToma-
TOTEHHUMH OaKTepisiMH y HarpoMaiKeHi, 30epexeHHi
Ta mepepadi iHOKymoma P syringae pv. savastanoi B
JicoBuX OioleHO3aX.

OOrpyHTOBaHO TEOpPETHYHI Ta MPAKTHUYHI 3acagu
3aXUCTy SICeHa 3BHYAWHOTO BiJ 30yIHHKIB OakTepio-
3iB 3 BUKOPHUCTAHHSAM aHTaroHICTUYHUX BIaCTUBOCTEH
MIKpOOpTraHi3MiB i OiompemnapariB Ha ixXHI OCHOBI.
ITokaszaHo, mo BUKOpUCTaHHS OlompenapariB Ha 06asi
Bacillus sp. y 60poTh0i 3 OakTepio3aMu JIiCOBUX Jie-
PEBHUX POCIHH € NEepCIEeKTUBHUM. BomHouac, B exc-
MEPUMEHTI IiJ] Yac IHOKYJIALI] y MOJIBOBUX YMOBax Ma-
TOHIB sICEHa 3BUYalfHOTO BOIHOIO CYCIIEH3i€I0 YUCTUX
KyneTyp (iTomaTtoreHHnX OakrTepiil i OiompemapartiB
BCTaHOBJICHO BapiaOeNbHICTh Pe3yabTaTiB, IO MOTpe-
Oy€e MoJaIbIINX JOCITIIKCHD.
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Ty6epkynes AceHss 06bIKHOBEHHOTO B
3anapHom lNMoponbe YKpauHbi: 3TUONOrNA,
CMMMTOMATMKA, NaToreHes

A.®.Tonuyk', B.®. ipo3pa?, .M. KynbbaHckas?

AKIEHTHpYeTCsl BHUMaHUE, YTO B ITOCIJICHUE TOIBI
HabOIromaeTcst STUGUTOTHIHOE YChIXaHHEe MHOTHUX BH-
JIOB JIECHBIX JIPEBECHBIX pacTeHH Kak B YKpauHe, TaK
U B JPYTHUX CTpaHax, KOTOpPOEC WUMEET NWHAMUYHBIH
XapakTep M TEHICHLUUIO K pocTy. B miryOGokoi ma-
TOJIOTMM 3TOTO sIBICHHWsT ©Oe3 BHUMAaHUS OCTaJIUCh
¢uTonaroreHHple OaKTEpHUH, WMEIOUINE BBICOKYIO
SHEPTUI0 Pa3MHOXKEHHS U CIIOCOOHBIE NPOHMKATH B
pacTeHHe KaK U3BHE, TaK M BBI3BIBATH MATOJOTHUECKUI
IpoIIeCC KaK BUTAIbHbIE OOIUraThI.

YeraHOBIIEHO, YTO HanOOJIee PacipoCTPaHEHHBIM U
BPEIOHOCHBIM 3a00JIEBaHHEM SICEHS OOBIKHOBEHHOTO
SBIIETCST TyOepkyne3. BozOymurens Oomesnun — u-
TomaroreHHasi Oakrepusi Pseudomonas syringae pv.
savastanoi — MopakaeT KaK CTBOJIbI, BETBH U MMO0ETH,
TaK M COIBETHSA sICCHS 00BIKHOBEHHOTO. C TyOepKyes-
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HOH IaToJIOTMHM B KAYE€CTBE COIYTCTBYIOIIEH MHMKO- U
MUKPOOHOTBHI M30JIMPOBaHbl OakTepuu Pseudomonas
sp., P. fluorescens, P. syringae, Erwinia herbicola,
E. horticola, Xanthomonas sp. W MHKPOMHIIETHI
Cladosporium cladosporiodes, Ulocladium botrytis,
Mycelia sterilia (dark), Mycelia sterilia (orange),
Fusarium heterosporum, Fusarium sp., Acremonium
strictum, Cylindrocarpon didymum u T. 1.

[Tokazano, 4to Xanthomonas sp. obOiagaeT B
JKCIEpUMEHTE BapHaOeNbHBIMUA TTATOTEHHBIMH CBOW-
CTBaMH, YTO CBHIETEILCTBYET O PACHIMPEHUH €€ CIie-
[HAJTN3aIM1 U YKa3bIBaeT Ha HEOOXOUMOCTb JIaTbHEH-
[IeT0 M3yYeHUs OaKTepHabHOW IMAaTOJIOTUH JIECHBIX
JPEBECHBIX PACTCHUH.

B narorenese 6011e3HU BBIACIICHO IATH ATarnoB ((a3)
€€ pa3BUTHS U IIPUBEICHBI OCHOBHBIE CUMITTOMATHYIEC-
KM€ XapaKTePUCTHKH MOPaKEHUH, YTO TIO3BOJISIET BOB-
peMs pacio3HATh TOPAYKEHHOE IEPEBO /IS KayKJO0U BO3-
PacTHOHM TPYIIBI HACAXKIIEHUH. YCOBEPIIEHCTBOBAHBI
METOJIbI IMATHOCTUKU OaKTepUaIIbHBIX OOJIe3HEH SICCHS
OOBIKHOBEHHOTO. YCTaHOBJIEHO BHJIOBOM COCTaB Bpe-
JOHOCHOM SHTOMO(]AayHBI KaK BEKTOpPa HHPEKIIMOHHOM
(TyGepkynes) matonoruu. [lokazaHno, 4To THAPOTEPMHU-
YECKUH CTPECC SIBIACTCS KaTaTU3UPYIOMHIM (haKTopoM
MU(PUTOTHIHHOTO YCBIXaHUS ICEHS OOBIKHOBEHHOTO.

AKIIEHTHpYeTCsl BHUMaHHE Ha TIEPCIIEKTUBHOCTH U
1enecooOpa3HOCTH WCIOIB30BAHUS aHTAarOHUCTHUYEC-
KHX CBOMCTB MHMKO- M MHUKPOOPTaHM3MOB M OHONpe-
MapaToB HA UX OCHOBE JJIsl MPOQWIAKTHKHN U 3aIUThI
JPEBECHBIX HACAXIIEHUI OT BO30yauTenel GakTepro-
30B. [Ioka3aHo, 4To MaToNOTus siceHsi OOBIKHOBEHHOTO —
SIBJICHUE MHOTOTPAHHOE CO B3aMMOCBSI3aHHBIMHU ITPO-
neccaMd WHQEKIMOHHOTO M HEWH(EKIIMOHHOTO Xa-
pakTepa. YKasbIBaeTcsl Ha HEOOXOAMMOCTH pa3rpaHH-
YUBATh JTHOJIOTHIO W TIATOTEHE3 JTOTO HEraTUBHOTO
SIBIICHUS, TO €CTh HE CMEIIUBATh (PAKTOPHI, IPUBOIS-
IIMe K OCJIA0JICHHUIO SCEHS OOBIKHOBEHHOTO (KaTayu-
3UpylonTe 001e3Hb (PakTOpsl) U (PaKTOPBI, KOTOPHIC
BBI3BIBAIOT AMU(UTOTUHHOE €r0 OTMHPAHHUE.

KiaouyeBble c10Ba: MaToreHHass MUKO- U MHUKpPO-
podutopa; WHGEKIWOHHAS TIATOJIOTHS, BPEIOHOCHAS
9HTOMOQAayHa; CUMIITOMBI OOJIe3HEH; CHCTEMHOE B3a-
UMOJICHCTBHE; aHTAarOHU3M; PaclpoCTPaHEeHHOCTh 00-
JIe3HU; BPEJJIOHOCHOCTh OOJIE3HH.
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