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Pedepar:

1. Biepiie Bu3Ha4Y€HO BUIOBUH CKJIAJI MaTOr€HHOI MiKpO- i MiKOGiOTH, TTOB’I3aHOI i3 Aerpajaliieio JepeBoCTaHiB 3a
yuacri Abies alba, B ix cucTeMHill B3aeMoii 3 J1iCOBUMU JIEPEBHUMHU POCJMHAMU B 3aJI€XKHOCTI Bif, JIicCiBHUYO-
€KOJIOTiYHUX, 6i0TUYHHUX Ta (iTOLLEHOTUYHUX YMHHUKIB SIK I€PEeIyMOB [IOPYIIEHHs 6i0TUYHO]I CTIMIKOCTI y Jricax
mociinHoro perioHy. 3okpema, 3adikcoBaHo Ta ineHTUdikoBaHO 54 Buau rpubis, 3 Hux 18,5 % npencraBHUKU
Bigminy Ascomycota Ta 81,5 % - Bigainy Basidiomycota. 3 Hux 13 BuziB popMyOTb KOHCOPTHBHI 3B’13KU 3 Picea
abies, 6 BuziB - i3 Abies alba Ta 35 BuziB - i3 Fagus sylvatica. BcTaHOB/IEHO I1€BHY 3aJ/1€KHICTb ITOKa3HUKIB
caHiTapHOro cTany JjiciB [IokyTcbKoObykoBUMHCHKMX KapraT i3 OCHOBHUMMU JIiCIBHUYO-TaKCALiMHUMY TTIOKa3HUKAMU

IepeBocTaHiB. OcyiabJeHMMU € ITY4Hi HacalpKeHHs, TOJ| SK lepeBOCTaHHU IPUPOJHOTO [T0XOKEHHS



XapaKTepU3yIThCS MiTIBUILIEHOIO CTiHKiCTIO. [IDaKTUYHO 37J0POBUMHU € MTEPECTiliHi JlicoCTaHu; OCablIeHuMHU ~
CTUIJIi I€PEBOCTaHMU Ta MOJIOAHSKY; y IPYIIi PU3UKY 3HAXOIAThCS CEPeIHbOBIKOBI HacamykeHHs. Haiibinbim
ocabJIeHNMU € SUIMLEBi epeBOCTaHU B YMOBax BOJIOrOi 6YKOBOCMEPEKOBOI CYSIJIMUMHU. AHAJI3 oc1abaeHHs
JIiICOCTaHIB B 3aJIEXXKHOCTI BiJi CKJIa[ly J€PEBOCTaHy MTOKAa3ye, M0 YaCTKA SUIML Y CKJIaZi y MeXKaxX EHOTUYHOIO
ontumymy (25-30 %) BIIPOJOBXK yCbOTO N€Piojly BUPOLIYBAHHS JE€PEBOCTAHIB € OGHUM i3 BATOMUX YMHHUKIB 10r0
PE3UCTEHTHOCTI. BuoKkpemiieHo Tk CTaAiil Jerpanatlii nepeBocTaHiB 3 yuacTio Abies alba. Tpurepom I crapii e
panToBi TpaHcopmallii YMOB LOBKiIs aGiOTUYHUMM i aHTPONIYHMMU YMHHUKaMU. I cTazis nos’sizaHa 3
aKkTuBi3alielo PpiTonaTtoreHis pisHOI CUCTEMATUYHOI HAJIEXKHOCTI Ta iHBa3isiMU MKOZOYNHHUX KOMaX, 30Kpema
Adelges piceae. III cTanis npu3BOgUTh 1O CTPIMKOTO «KJIiHIYHOrO» BimMupaHHs A. alba, Tozi sk IV cragio
XapaKTepU3yloTh aHOMAaJIbHi 3MiHU B OyZ0Bi iepeBUHU suLli. [locuooThest nerpagaliiiii 3MiHU 3a paxyHOK
3aceJieHHs IepeB KcusoTpodamu i kemnodaramu i3 poaus Scolytinae i Cerambycidae. ITig yac HactanHs V cragii
BiIOyBa€eTbCS ONTUMI3allisl €KOJIOTIYHUX Ta (i3i0N0riuHNMX XapaKTePUCTUK IPYHTY, 110 €(PEKTUBHO BiIHOBIIIOE
¢disiosioriuHi npouecy pocaANH-TIPOAYLEHTIB. 3'51COBaHO, 1110 TUTIOBUMYU CUMIITOMAaTUYHUMU O3HAKaMU BUPa3KOBO-
IyXJIMHOIIOAi6HOI XBOpoOU Abies alba € yrBOpeHHS Ha MOJIOJIMX TijIKaxX Ta IaroHax TUIIOBUX MY(TONONiOHMX
HapOCTIB, a TAKOX «BiIIbMUHUX MiTJ1». 30yJHUKOM € o6iraTHuil matoreH Melampsorella cerastii. BctraHoBieHO
[IOTEHLiIHY poJib eHnodiTHOI MiKO- Ta MiKpo6ioTu y popMyBaHHI 610THYHOI CTIKOCTI JepeBocTaHiB 3a y4acTi Abies
alba Ta BugineHo 40 BupiB 6aKkTepiit, 1[0 6e3rnocepenHbOo MOB'SI3aHi i3 SKUTTEAISIIBHICTIO POCIIVH, 3 IKUX 12 i30715TiB
Oysn engoditamy, a 28 - enidiramu. 15 focinKeHHs GiTOCTUMYJIIOBAIbHOI aKTUBHOCTI BUKOPUCTAHI i30J19TU
6akrepii poxy Bacillus. 3 Tkanun Abies alba, Ha 0CHOBI cyKynHOCTi pe3y/IbTaTiB MOP(OJIOro-KyJIbTypalbHUX
IOCTiIKeHb, a TaKOX aHaslizy nociuinoBHocTell reHa 16S pPHK, BunineHo mram Lelliottia amnigena sik cknagHuk
eHJI0(iTHOI MiKpO06iOTH, Ta BHECEHO 10 6a3u gaHux GenBank 3a Homepom PP734867. [JocaimKyouu MexaHi3m
6i0TUYHOI CTIMIKOCTI AEPEBOCTaHIB 3a y4yacTi Abies alba, 3ar1pornoHOBaHO KOMIIJIEKCHUM MiJIXif 1070 OLIiHKU
CTIiMKOCTI, 5IKa BKJIIOYA€E TPY I'PYyNY YMHHUKIB (ab6i0OTUYHI, 6i0THYHI Ta aHTPOIIIUHI), 2 TAKO>K BUOKPEMJIEHO KJIIOYOBI
O3HaKU CTiMKUX JIICOBUX €KOCHUCTEM, PO3IJISIAAI0YM iX 3 JIiCIBHUYO-EKOJIOTiYHOi, 6i0TMYHOI Ta HiTOLEHOTUYHO]
nepcnektus. CopMoBaHO cxeMy (GOPMYBaHHS 6i0THYHOI CTIMIKOCTI lepeBOCTaHiB Ha OCHOBI 15 03HaK Ta
3aMpOINIOHOBAHO PO3Pi3HATU 3 KaTeropii cTiikocTi: I kareropis cTilikocTi (CTiiiki abo inepTHi), Il KaTteropis cTifikocTi
(3 mopy1eHoto cTilikicTio abo TosepaHTHi), Il kKareropis criftkocTi (HecTiliki). Habysa nonanbpiioro po3BuTKy
noJslipakTopiasibHa TEOPisl BAHMKHEHHS Ta PO3BUTKY Jlerpajalliil JepeBOCTaHiB SIK 03HaKU NOPYLIEHHS 6i0TUYHOI
CTIMKOCTI IiJl BIVIMBOM YMHHUKIB IOBKiJIs1. Ha OCHOBI ii rOJI0OBHUX MOCTYJIATiB CTBOPEHO TEOPETUYHY MO EJIb
OLIiHKM 6i0TWYHOI CTIIKOCTi lepeBOCTaHIB y KOHTEKCTI JIiCiIBHMY0-€KOJIOTIYHUX, 6I0TUYHUX | PITOLLEHOTUYHNX
YUHHUKIB. PO3p06JieH0 (PiTOLEHOTHYHY METOUKY IiarHOCTYBaHHS IPUYMH BUHUKHEHHS [1aTOJIOTi{YHUX [IPOLIECIB ¥
Jlicax, 3a SIKOI0 CMHTaKCOHOMIiYHa [IPUHAJIEKHICTb, BULOBUI CKJIaJ, Ta €KOJIOTiYHa IPUYPOYEHICTS JICiB 3a y4acTIO

Abies alba € ognieto 3 03HaK 6i0TUYHOI CTIMKOCTI IePEBOCTAHIB.

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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Micue3Haxoa>KeHHSI: By [Tymkincebka, 6y1. 86, Xapkis, XapkiBcbkuii p-H., 61024, Vkpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHSA: HauionasnbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kpununupkuii I'puropiit ToMKoBHUY

2. Hryhorii T. Krynytskyi

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

InenTudikarop ORCID ID: He 3acrocosyerscs

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuii icoTexHiyHmil yHiBepcuTeT YKpainu
Koz 3a €JIPIIOY: 02070996

Micue3HaxoaKeHHS: By ['enepana Uynpunku, 6yx. 103, JIbsis, 79057, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

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

2. Yurii I. Chernevyi

KBasnigikanis: x. 6. u., no., 06.03.03

InenTudikarop ORCID ID: He zactocoyerbcs

JoparkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [IpuKaprnaTChkuil paxoBuUil KOJIEK JICOBOTO TOCIOAAPCTBA Ta
TypU3MY

Koz 3a €IPIIOY: 22178017

MicneSHaxo,IpKeHHﬂ: ByJI. 3aMKOBa, 14, bosexis, [JonuHcbKkuM p-H., 77202, YKpaina
dopma B1acHOCTI: KomyHasnbHa
C(l)epa praBJIiHHﬂ: HepxagMiHicTpanis

InenTudikarop ROR:



PeuenseHTu

VIII. 3akir04Hi BimoMocTi

BnacHe IlpizBuime Im's [10-6aTbKOBI Bacnnmmmn Poman JIMuTpoBUY
rOJIOBH pagu

Bnacwue IpizBume Im's I1o-6aTbKOBI Bacunummn Poman JIMUTPOBHY
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Bosipuyk Cepriit BacuiboBud

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLio HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

IisIJIbHOCTI




