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1. JliciBHMYO-€eKoJoriuHi 3acanu ¢popMyBaHHS 0i0THYHOI CTIMKOCTI TepeBocTaHiB 3a yuacTi Abies alba Mill. y

[TokyTcrKo-BykoBUHCEKUX KapriaTax

2. Forestry and ecological principles of the formation of biotic stability of stands with the participation of Abies
alba Mill. in the Pokutsko-Bukovynsky Carpathians

Pedepar:

1. Biepiie BU3HaYe HO BUIOBUIA CKJIaJl MaTOreHHOI MiKpo- i Miko6ioTH, moB'a3aHoi i3 gerpagaiiieio 1epeBoCTaHiB 3a
yuacrti Abies alba, B ix cucTemHill B3aeMofii 3 TiCOBUMHU JlepeBHUMHU POCTIMHAMU B 3aJIeXXHOCTI Bif, JiciBHUYO-
€KOJIOTIYHUX, 60 THUHUX Ta QiTOLIEHOTUYHUX YMHHUKIB SK TIEPETYMOB MOPYIIeHHS 6i0TUYHOI CTilKOCTI y Jicax
nocutimHoro perioHy. 3okpema, 3adikcoBaHo Ta imeHTH(]iKoBaHO 54 BUnY rpubiB, 3 HUX 18,5 % MpeicTaBHUKU

Bimainmy Ascomycota ta 81,5 % - Bigainy Basidiomycota. 3 Hux 13 BuziB ¢popMyloTs KOHCOPTUBHI 3B'43KHU 3 Picea



abies, 6 BupiB - i3 Abies alba Ta 35 BugiB - i3 Fagus sylvatica. BctaHOBIeHO eBHY 3aeKHICTh MOKa3HUKIB
caHiTapHOro crany Jnicis [TokyTceKObyKOBUHCEKUX KapraT i3 OCHOBHUMMU JIiCiBHUYO-TaKCalliiiHUMU [TOKa3HUKaAMU
nepeBocTaHiB. OcnabieHnMHU € MTYYHi HacapKeHHS, TO/Ii 9K IepeBOCTaHU MPUPOIHOTO MOXO/I>KEHHS
XapaKTepU3YIThCS MiABUIIEHOIO CTIKKiCTIO. [IpaKTUYHO 3[I0POBUMHU € TIEPECTIiiiHi TicocTaHu; ocabie HUMA —
CTWIJIi IEPEBOCTAaHU Ta MOJIOJHAKM; Y TPYII PU3UKY 3HAXOIATHCS CePeIHbOBIKOBI HacamKeHHs. Haitbinbm
ocnableHrMH € SJTUIEBR] lepeBOCTaHU B YMOBaX BoJIOroi 6yKOBOCMepeKOBOI CYSTTMYMHU. AHATI3 ocTabeHHS
JicocTaHiB B 3a71€3KHOCTI Bif, CKJIafly JepeBocTaHy MoKa3ye, o YyacTKa 4JI1LI Y CKIafi y MeXKax eHOTUYHOIO
onTumMymy (25-30 %) BIIpOLOBXK yChOTO Mepiofly BUPOLIYBAHHA JePeBOCTaHIB € OIHUAM i3 BarOMUX YMHHUKIB HOro
pe3ucTeHTHOCTI. BuokpemiieHo maTh cTafiil Aerpafaliii mepeBocTaHiB 3 yuacTio Abies alba. Tpurepom I cTagji e
panToBi TpaHcdhopMallii yMOB TOBKisIg abioTUMHUMM i aHTPOMIYHUMUY YMHHUKaMU. [I cTajiis nop’s3aHa 3
akTHBizallielo iTonaroreHirB pi3HOi cuCcTeMaTUYHOI HAJIeSKHOCTI Ta iHBa3iIMHU IIKOJIOYMHHUX KOMax, 30KpemMa
Adelges piceae. Il cTazisg npru3BoOUTE N0 CTPIMKOro «KJIiHiYHOro» BimMupaHH4 A. alba, Togi gk IV crazito
XapaKTepU3yITh aHOMaJIbHi 3MiHK B OyI0Bi 1epeBuHU suili. [TocumioloThCa Aerpafailiiiii 3MiHU 3a paxyHOK
3acesieHH4 JlepeB KcunoTpodamiu i Keunodaramu i3 poauH Scolytinae i Cerambycidae. ITig yac HacTaHHg V cTafji
BiZ1OYBa€THCS ONTUMI3allig €KONOriYHUX Ta (iz3ioNoriyHUX XapaKTEPUCTUK TPYHTY, 110 eeKTUBHO BiTHOBIIOE
(iziosoriuHi npouecu pocaUH-TIPOAYLEeHTIB. 3'COBaHO, 10 TUIIOBUMH CUMITOMATUYHUMH O3HAKAMU BUPa3KOBO-
nyxJIMHOTOIi6HO1 XBopoOU Abies alba € yrBopeHHS Ha MOJIOIMX TifIKaX Ta MaroHax TUMOBUX MyhTOMoIibHUX
HApOCTIB, a TAKOXK «BiIbMUHUX MIT/». 36yTHUKOM € obmiraTHuii matoreH Melampsorella cerastii. BcraHoB/eHO
MOTeHUINHY posb eHao¢iTHOI Miko- Ta MikpobioTu y popmMyBaHHi 6i0THYHOI CTIMIKOCTI epeBocTaHiB 3a yuacTi Abies
alba Ta BuzineHo 40 BuaiB 6akrepiii, mo 6e3nocepeIHLO MOB'I3aHi i3 KUTTEMIANBHICTIO POCINH, 3 IKUX 12 i3079TIB
oynu enpoditamu, a 28 — emnidiramu. g mocmimKeHHS GITOCTUMYIOBaJIbHOI aKTUBHOCTI BUKOPUCTAaHI i30519TH
Gakrepii pony Bacillus. 3 TkaHuH Abies alba, Ha 0CHOBI CYKYITHOCTI pe3y/ibTaTiB MOP(0OJIOTO-KYIbTYPaTbHUX
JIocTiKeHb, a TAKOX aHani3y nocainoBHocTell reHa 16S pPHK, eumineno mram Lelliottia amnigena gx ckaqHUK
eHnogdirHoi MikpobioTH, Ta BHECceHO 0 6aszu maHux GenBank 3a Homepom PP734867. [loCTiKyOUM MEXaHi3M
GioTmuHOI CTINIKOCTI e peBoCTaHIB 3a yyacTi Abies alba, 3anporoHOBaHO KOMILIEKCHUI THXi IO/I0 OLiHKU
cTifiKoCTi, SIKa BKJIIOYa€ TPU TPy YMHHUKIB (abloTuyHi, 6ioTuyHi Ta aHTpoMivHi), a TaK0X BUOKPeMJIeHO KTI0YOBi
03HAKM CTIUKUX JTICOBUX €KOCUCTEM, PO3TIIANAI0UM iX 3 JIiCIBHUYO-eKOMOTiuHOi, 6ioTuHOi Ta (hiToIeHOTUYHO]
nepcrekTuB. ChopMoBaHo cxemy GpopMyBaHHS OiOTUYHOI CTIMKOCTI epeBoCTaHiB Ha OCHOBI 15 03HaK Ta
3alpOIOHOBAaHO Po3pi3HATH 3 Kareropii crilikocTi: I kateropis crifikocri (cTifiki abo iHepTHi), II KaTeropig crifikocti
(3 mopyureHolo cTifikicTio abo TonepaHTHi), Il KaTeropig crifikocTi (HecTiiiki). Habysna mopansmoro po3BUTKy
noJtihakropianbHa Teopis BAHMKHEHHS Ta PO3BUTKY Jlerpajaliiil IepeBoCTaHiB 9K 03HAKU MMOPYHIIe HHS 6i0THYHO]
CTIMKOCTI MiJ1 BIIJINBOM YMHHUKIB NOBKIJUIA. Ha 0CHOBI ii rOJIOBHUX IOCTYJIATIB CTBOPEHO TEOPETUYHY MOJIETIb
OLiHKU 610TUYHOI CTIKOCTI IepeBOCTaHiB y KOHTEKCTI JIiCiBHUYO-eKOIOTIYHUX, 610TUYHUX i (hiTOlIeHOTUIHUX
YMHHMKIB. Po3pobieHo (iTolleHOTUYHY MeTOUKY IiarHOCTYBaHHS TIPUYMH BUHMKHEHHS MaTOJIOTTYHUX MPOIeciB y
Jicax, 3a 4KOI0 CUHTaKCOHOMIYHA [IPUHANEKHICTh, BUIOBUM CKJIaJl Ta €KOJIOTiYHa IIPUYPOYEeHICTE JIiCiB 3a y4acTIO
Abies alba e opiHi€l0 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 11l 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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Cdepa ynpaBiaiHHS: HanjonanbHa akajieMis Hayk YKpainu

InerTudikarop ROR:

CeKTOp HayKH: AkajieMiuHUI

Bnacue IlpizBunie Im's ITo-6aThKOBI:

1. Kpunuupkuii ['puropiii ToMKoBUY

2. Hryhorii T. Krynytskyi

Keanidgikanis: n. 6. u., npodecop, 03.00.12, 06.03.01

InenTudgikarop ORCHID ID: He 3actocoByeThes

HonmaTrkoBa iHdopmaris:

IloBHe HaMeHYBaHHS IOPUIHYHOI 0CO0M: HarjoHanbHu#l TicoTexHiuHui yHiBepcuTeT YkpaiHu
Kopg 3a €JIPIIOY: 02070996

Micue3sHaxoa>KeHHS: By [enepana Uynpunku, 6yz. 103, JIbBis, 79057, YkpaiHa
dopma ByracHOCTI: JlepkasHa

Cdepa ynpaBaiHHS: MidictepcTBo 0CBiTH | HayKu YKpaiHu

InerTudikarop ROR:

CeKTOp HayKH: YHiBEPCUTETCEKUIT

Bnacue IlpizBunie Im's Ilo-6aThKOBI:
1. YepHesuii I0piit IBaHOBUY

2. Yurii I. Chernevyi
Keanidgikanis: n. 6. 1., goiy., 06.03.03
InerTudikarop ORCHID ID: He sactocosyerses

HonmaTrkoBa iHdopmaris:



IlopHe HaHMeHYBaHHS IOPHAHYHOI 0C00H: TTpuKkapraTchKuil haXoBuil KoJeIX JTiCOBOro rocroiapcTha Ta

TYpU3MY
Kopg 3a €JIPIIOY: 22178017

Micne:SHaxo,q}KEHHH: BYJL. 3aMKOBaQ, 14, Bosnexis, [loMMHCEKUNA p-H., 77202, YKpaiHa

dopma BiracHOCTI: KomyHasnbHa
Cdepa ynpaBaiHHS: [lepkagminicrparis
InerTudikarop ROR:

CekTOp HayKHU: 'anyseBuil

PeuenseHTH

VIIIL. 3ak/ja4Hi BimoMocTi

Biacue Ilpizpume Im's Ilo-6aThKOBI

rOJIOBH pagu

Biacue IIpizpume Im's Ilo-6aThKOBI

rOJIOBYIOUOrO Ha 3aciZlaHHi

BinnoBimasibHUH 3a MiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTrop

KepiBauk Bigginy YKpIHTEI mo €

BiINOBiZaJIbHUM 3a peecTpallilo HayKoBoi

IistTBHOCTI

BacunmumuH PomaH JIMUTpOBUY

BacunmumuH PomaH JIMUTPOBUY

Bogpuyk Cepriit BacuiboBruy

VkpIHTEI

IOpuenko TergaHa AHaToJiiBHA



