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Pedepar:

1. Biepiie BU3Hau€HO BUAOBUI CKJIaJ, MaTOr€HHOI MiKpO- i MiKOGiOTH, TTOB’I3aHOI i3 Aerpaalii€lo JepeBOCTaHiB 3a
yuacTi Abies alba, B ix cucTeMHill B3aeMoii 3 TiCOBUMU IePEBHUMHU POCIMHAMU B 3aJI€KHOCTI Bif, JIiCiBHUYIO-
€KOJIOTIYHUX, OI0TUYHUX Ta (ITOLLEHOTUYHUX YMHHUKIB SIK [IepeIyMOB [IOPYIIeHHs 6i0TUYHO] CTilKOCTI y Jicax
nocJigHoro periony. 3okpema, 3aikcoBaHo Ta ifeHTHiKoBaHO 54 BuAM rpubiB, 3 HUX 18,5 % NpecTaBHUKA

Binminy Ascomycota ta 81,5 % - Bigainy Basidiomycota. 3 Hux 13 BuziB pOpMyIOTb KOHCOPTUBHI 3B's13KU 3 Picea



abies, 6 BuziB - i3 Abies alba Ta 35 BuziB - i3 Fagus sylvatica. BcTaHOBI€eHO NeBHY 3aJI€XHICTh TOKa3HUKIB
CaHITapHOTO CTaHy JiciB [IokyTcbKObyKOBUHCEKMX KapnaT i3 OCHOBHUMU JIiCiIBHUYO-TaKCAl[iHUMU TOKa3HUKAMU
nepeBocTaHiB. OCIabJIeHMH € ITYYHi HaCaJpPKEHHS], TOZ] K AePEBOCTaHN IIPUPOJHOTO IOXOKEHHS
XapaKTEePU3YIOThCS MiJBULIEHOIO CTiMKiCTIO. [IPaKTMYHO 3J0POBUMMU € NEPECTIlHI JIiCOCTaHU; OCIA0JIEHMMU —
CTUIJI I€PEBOCTAHU Ta MOJIOLHSKY; y TPYIL PU3MKY 3HAXOLSThCS CEPEeIHbOBIKOBI HacaaXeHHs1. Haii6inbim
ocsabJIeHNMU € SUIMLEBi IepeBOCTaHU B YMOBax BOJIOroi 6YKOBOCMEPEKOBOI CYSIIMUUHU. AHaJi3 ocabaeHHs
JIICOCTaHIB B 3aJIE>KHOCTI Bif] CKJIa[ly I€PEBOCTaHY I10Ka3ye, 10 YacTKa SUIMLI Y CKIIali Y MEKax LIEHOTUYHOTO
ontumymy (25-30 %) BIPOJOBXK yCbOTO N€Piojly BUPOLIYBAHHS J€PEBOCTAHIB € OJHUM i3 BATOMUX YMHHUKIB 10r0
PE3UCTEHTHOCTI. BuoKpemiieHo Tk CTafiil Jerpanatii epeBocTaHiB 3 yyacTio Abies alba. Tpurepom I cragii
panToBi TpaHcopmaliii YMOB LOBKiIsl aGiOTUMHUMM i aHTPOINIYHUMMU YMHHUKAMU. I cTazis nos’sizaHa 3
aKkTuBi3aljielo dpiTonaTroreHiB pizHOI CUCTEMATUYHOI HAJIEXKHOCTI Ta iHBa3isIMU MIKOAOYNHHUX KOMaX, 30Kpema
Adelges piceae. III ctanis npu3BOgUTh 1O CTPIMKOTO «KJIiHIYHOrO» BimMupaHH4 A. alba, Toni sk IV cragio
XapaKTepu3yloTb aHOMaJIbHi 3MiHU B Oy0Bi iepeBUHU sinLli. [locuoThes nerpagaliiiii 3MiHU 3a paxyHOK
3aceJieHHs epeB KcuoTpodamu i keumnodaramu i3 poaus Scolytinae i Cerambycidae. ITig yac HactanHa V cragii
BiZOyBa€eTLCS ONTHMI3allisl €KOJIOTIYHUX Ta Pi3i0I0riYHMX XapaKTEPUCTUK IPYHTY, 10 €(PEKTUBHO BiIHOBIIIOE
disiosoriuHi npouecy pocaANH-TIPOAYLEHTIB. 3'1COBaHO, 110 TUTIOBUMYU CUMIITOMAaTUYHUMU O3HAKaMU BUPa3KOBO-
IyXJIMHOMNOAi6HOi XBopo6u Abies alba € yTBOpeHHS Ha MOJIOAMX TijIKax Ta MaroHax TUIIOBUX My(PTONOIOHUX
HApOCTIB, a TAKOX «BiIbMUHMX MiTJ/I». 30yJHUKOM € obsiraTHUI naroreH Melampsorella cerastii. BctanoBneHO
NOTEHLINHY posb eHO0(pITHOI MiKO- Ta MiKpO6ioTH y pOpMyBaHHi 6i0TMYHOI CTIMIKOCTI lepeBOCTaHiB 3a y4acTi Abies
alba Ta BugineHo 40 BumiB 6aKkTepiit, 0 6e3rmocepenHbOo MOB'SI3aHi i3 SKUTTEAISIIBHICTIO POCIIVH, 3 IKUX 12 i30715TiB
oysn enpoditamy, a 28 - enidiramu. [y nocinKeHHs GiTOCTUMYJIIOBAIbHOI aKTUBHOCTI BUKOPUCTAHI i30J19TU
6akrepii poxy Bacillus. 3 Tkanun Abies alba, Ha OCHOBI CyKyITHOCTi pe3yJbTaTiB MOP(OJIOr0-KyJIbTyPaTbHUX
IOCTiIKeHb, a TaKOXX aHaslizy rnociinoBHocTel reHa 16S pPHK, BunineHo mram Lelliottia amnigena sk ckiagHuk
eHJlo0(diTHOI MiKpO6iOTH, Ta BHECEHO 10 6a3u gaHux GenBank 3a Homepom PP734867. [JocaimKyoun MexaHizm
6i0TMYHOI CTIMKOCTI A€PEBOCTaHIB 3a y4acTi Abies alba, 3anrponioHOBaHO KOMIIJIEKCHUI MiJIXif, 00 OLiHKU
CTIMKOCTI, 5IKa BKJII0OYa€ TPY IrPyNy YMHHUKIB (a6i0TH4YHI, 6i0TUYHI Ta aHTPOIIiYHi), @ TAKO>K BUOKPEMJIEHO KJIIOYOBi
O3HaKU CTiMKUX JIICOBUX €KOCHUCTEM, PO3IJISAAI0YM iX 3 JIiCIBHUYO-EKOJIOTiYHOi, 6i0TMYHOI Ta HiTOLEHOTUYHO]
nepcnektus. CopMmoBaHo cxeMy GOPMYBaHHS 6i0THYHOI CTIMIKOCTI JlepeBOCTaHiB Ha OCHOBI 15 03HaK Ta
3aMpOIIOHOBAHO PO3Pi3HATU 3 KaTeropii cTikocTi: I kareropis cTiftkocTi (CTiiiki abo inepTHi), Il Kateropist CTifiKOCTI
(3 mopymeHoto crilikicTio a6o TonepanTHi), Il kKareropis crifikocTi (HecTiliki). Habysia mopanpmoro po3BuTKy
noJslipakTopiasibHa TEOPisl BAHMKHEHHS Ta PO3BUTKY Jlerpajalliil JepeBOCTaHiB SIK 03HaKU NOPYILIeHHS 6i0TUYHOI
OLIiHKM 6iOTUYHOI CTIIKOCTI I€pPEeBOCTaHIB y KOHTEKCTI JIiCiBHUY0-€KOJIOTiYHUX, 6i0TUYHHUX i PITOLLEHOTUIHUX
YUHHUKIB. PO3p06iieHo iTOLeHOTHYHY METOIUKY IiarHOCTyBaHHS IPUYMH BUHUKHEHHS [1aTOJIOTiYHUX [IPOLIECiB ¥
Jlicax, 3a SIKOI0 CMHTaKCOHOMIiYHA [IPUHAJIEKHICTb, BULOBUI CKJIaJ, Ta €KOJIOTiYHa IPUYPOYEHICTS JICiB 3a y4acTIO

Abies alba € ogHielo 3 03HaK 6i0TUYHOI CTIMKOCTI I€PEBOCTAHIB.

2. For the first time, the species composition of pathogenic micro- and mycobiota associated with the degradation
of stands with the participation of Abies alba, in their systemic interaction with forest woody plants, depending on
forest-ecological, biotic and phytocenotic factors, as prerequisites for the violation of biotic stability in the forests
of the research region, was determined. In particular, 54 species of fungi were recorded and identified, of which
18.5 % are representatives of the Ascomycota division and 81.5 % are representatives of the Basidiomycota division.
Of these, 13 species form consortia with Picea abies, 6 species with Abies alba, and 35 species with Fagus sylvatica.
A certain dependence of indicators of the sanitary state of the forests of the PokutskoBukovyna Carpathians with
the main forestry and taxation indicators of stands has been established. Artificial plantations are weakened, while
stands of natural origin are characterized by increased stability. Stagnant forests are practically healthy; weakened
- mature stands and young trees; medieval plantations are in the risk group. The most weakened are the fir stands
in the conditions of the wet beech-spruce forest. Analysis of the weakening of forest stands depending on the
composition of the stand shows that the proportion of fir in the composition within the cenotic optimum (25-30



%) throughout the entire period of growing stands is one of the important factors of its resistance. Five stages of
degradation of stands with the participation of Abies alba are distinguished. The trigger of the first stage is the
sudden transformation of environmental conditions by abiotic and anthropogenic factors. The II stage is
associated with the activation of phytopathogens of different systematic affiliations and invasions of harmful
insects, in particular Adelges piceae. Stage III leads to a rapid «clinical» death of A. alba, while stage IV is
characterized by abnormal changes in the structure of fire wood. Degradative changes are intensified due to the
settlement of trees by xylotrophs and xylophages from the families Scolytinae and Cerambycidae. During the onset
of the V stage, the ecological and physiological characteristics of the soil are optimized, which effectively restores
the physiological processes of the producing plants. It was found that the typical symptomatic signs of ulcerative
tumor-like disease of Abies alba are the formation of typical cuff-like growths and «witches' brooms» on young
branches and shoots. The causative agent is the obligate pathogen Melampsorella cerastii. The potential role of
endophytic myco- and microbiota in the formation of biotic stability of stands with the participation of Abies alba
was established, and 40 species of bacteria directly related to plant life were isolated, of which 12 isolates were
endophytes, and 28 were epiphytes. Bacillus bacterium isolates were used to study phytostimulating activity. From
the tissues of Abies alba, based on the results of morphological and cultural studies, as well as the analysis of the
16S rRNA gene sequences, the Lelliottia amnigena strain was isolated as a component of the endophytic
microbiota, and entered into the GenBank database under the number PP734867. Investigating the mechanism of
biotic stability of stands with the participation of Abies alba, a comprehensive approach to the assessment of
stability is proposed, which includes three groups of factors (abiotic, biotic and anthropic), as well as the key
features of sustainable forest ecosystems are highlighted, considering them from the forestry-ecological, biotic
and phytocenotic perspectives. A scheme for the formation of biotic stability of stands based on 15 signs was
formed and it was proposed to distinguish 3 categories of stability: I category of stability (stable or inert), II
category of stability (with impaired stability or tolerant), III category of stability (unstable). The polyfactorial theory
of the emergence and development of forest stand degradation as a sign of biotic stability under the influence of
environmental factors was further developed. Based on its main findings, a theoretical model for assessing the
biotic stability of stands in the context of forestry-ecological, biotic and phytocenotic factors has been created. A
phytocoenotic method of diagnosing the causes of pathological processes in forests has been developed, according
to which the syntaxonomic affiliation, species composition and ecological timing of forests with the participation
of Abies alba is one of the signs of biotic stability of stands.
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dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: AkafeMivHuit

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kpununupkuii 'puropiit ToMKoBHUY

2. Hryhorii T. Krynytskyi

KBasigikamis: 1. 6. u., npodecop, 03.00.12, 06.03.01

InenTudikarop ORCHID ID: He sactocosyerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuiA JTicOTeXHIYHMIT yHiBEpCUTET YKpaiHu
Kopg 3a €IPIIOY: 02070996

Micue3HaxoaKeHHS: ByJ. ['enepana Uynpunku, 6ya. 103, JIbeis, 79057, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEpPCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. YepHesuii IOpiii IBanoBUY

2. Yurii I. Chernevyi
KBasidikamis: 1. 6. 1., noir., 06.03.03
InenTudikarop ORCHID ID: He sactocoyerbcs

JoparkoBa iHdpopmamuist:



IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [IpuKaprnaTChkuil paxoBuil KOJIEIK JICOBOTO TOCIOAAPCTBA Ta

TYpU3MY
Kopg 3a €IPIIOY: 22178017

Micuesﬂaxo,rm(el-lﬂﬂ: ByJI. 3aMKOBa, 14, bosnexis, [JonuHcbKkuM p-H., 77202, Ykpaina

dopma BiracHoOCTI: Komynanbha
C(l)epa yIIpaBJIiHHﬂ: HepxagMiHicTpanis
InenTudikarop ROR:

CeKTOp HayKH: ['anyseBuit

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3aCiflaHHi

BizmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 32 peECTpallil0o HayKOBOIi

OisSIIBHOCTI

Bacunnmun Poman IMUTpOBUY

BacunnmuH Poman JIMUTpOBUY

Bospuyk Cepriit BacuinboBuy

VKpIHTEI

FOpuenko TetsHa AHaToiiBHA



