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ABSTRACT
Kulbanska I. M. Forestry and ecological principles of the formation of
biotic stability of stands with the participation of Abies albaMill . in the Pokutsko
Bukovynsky Carpathians.i Qualification scientific work omanuscript rights.
Dissertation for obtaining the scientific degree of doctor of biological sciences
on the spechaletsy @€.00dgy3 apd silvicult

and Environmental Sciences of Ukraine. Kyiv, 2025.

The dissertatin provides the theoretical and methodological foundations and
experimental justifications of the complex impact of foresblogical factors and
proposes measures to form and improve the biotic stability of stands with the
participation ofAbies alban the PokutskeBukovynsky Carpathians. A retrospective
analysis of the scientific literature combined with our own research indicates large
scale forest degradation in Ukraine, particularly in the Carpathian region, and beyonc
The global transformation of ¢hecosystems of the Carpathians has already led to a
decrease in the area of forests, changes in their species composition, including as
result of the spread of invasive species of pests and pathogens, disruption of th
functions of forest ecosystems, ssadieback of woody plants, soil degradation, and
erosion, which collectively destroys sustainable in the past natural mountain fores
systems.

Abiotic and anthropic factors are triggers not only for the loss of biotic stability,
but also for the violationf the systemic interaction of the heterotrophic component of
the forest biocenosis (primarily mycand microorganisms of different trophic levels,
including endophytes, in particular pathogenic) both among themselves and witt
woody plants Currently, stiles of the systemic interaction of autotrophs and
heterotrophs in general, and in the forest biocenosis in particular, are of a fragmentar
nature. Regarding the endophytic component of the autonaywb microbiota (as a
powerful vector in epiphytotic plablogies of woody plants), such studies have only
just begun, and are primaiigr the research region. Emphasis is placed on the fact that

endophytism should be considered as a general biological phenomenon. In this regar
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it is relevant both from the pat of view of understanding general biological problems
of reducing the biotic stability of stands, and from the point of view of the spread and
harmfulness of heterotrophic components, in particular mgod microorganisms
(including endophytes), in a sgific region against the background of the impact of
climate change, forest vegetation conditions, forestry activities, etc., there is a
forecasting on this basis of the risks of deterioration of the phytosanitary state of stand
and measures to incredbeir biotic stability.

The theoretical and methodological, methodical and experimental research is
based on a systematic approach to the knowledge of processes, phenomena, and Iz
of nature using general scientific (analysis, synthesis, observationriregpg
comparison) and special (forestry, inventory, bioecological, phytopathological,
phylogenetic, mycological, microbiological, molecular genetic, etc.) methods.

Reconnaissance and detailed forest pathological examinations anc
phytopathological studgewere carried out on temporary and permanent trial plots by
generally accepted methods and requirements. The assessment of the sanitary condit
was carried out using the average index of the sanitary condition according to ¢
commonly used formula. Michological studies were based on the Her¢beh
triad. Molecular genetic analyses using the GeneJet Genomic DNA Purification Kit
(ThermoScientific) and the analytical profile index test (APl 20E) were used to clarify
the species affiliation of bacteriatalates. Antagonistic properties in the system
cbacteriumbacteriung, andcbacteriummycomycete were studied by the method of
delayed antagonism. The degree of antagonistic activity of the strains was determine
by the zones of growth retardation of baieteand mycomycete cultures with the
appropriate gradation. The species affiliation of bacteria was specified according tc
Bergey (1994) and other special literature. Microorganisms were identified using 168
rRNA gene sequencing according to standard austliGardes and Bruns, 1993). The
systemstructural analysis of the mycobiota of forest biocenoses with the participation
of Abies albam the research region was based on the processing of herbarium sample
of mycomycetes. Mycological studies were carr@d according to macroscopic,

microscopic and mycological methods generally accepted in forest phytopathology an
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mycology using standard nutrient media, and optical equipment. Modern names o
mycomycetes and their taxonomic affiliation are aligned wita homenclature
database MycoBank (n.d.) and the International Code of Botanical Nomenclature
(n.d.). Phytocenological studies were based on the principles of ecological and floristic
classification of vegetation using the method of J. BiBlamquet (1964 The
structure and names of syntaxons are given according to W. Matuszkiewicz (2013)
The work also used information on the current state of forests from the database c
State Agency of Forest Resources of Ukraine, Ukrainian State Project Fores
Managemat Production AssociationgUkrderzhlisproel&, forestry and forest
protection enterprises (in particular, State Specialized Forest Protection Enterpris
clvanoFrankivsk forest protecti@), Ukrainian Research Institute of Mountain
Forestry named after B. Pasternak. Statistical processing of experimental data was
carried out by the methods of grapho analytical, correlatind regression anays

using the Microsoft EXCE{2007 program.

The analysis of spatitemporal characteristics of the forests @& éxperimental
region in the period from 2001 to 2022 using GIS technologies indicates a decrease i
the area oforest cover by 19.3 thousand. ha or 1Z0compared to 2000. It was
established that the basic factors that led to the reduction of thefdoeests are the
negative primary impact of anthropogenic activity in combination with adverse
environmental conditions (primarily, hydrothermal stress). The mentioned factors
became a trigger for the activation of biotic elements of the forest lmsisgprimarily
the pathogenic myeand microbiota of woody plants, in particular, vital obligates
pathogenic endophytes. Currently, there is a steady trend of deterioration in the sanital
condition of the stands of the region's main fefesting woaly plants. According to
our calculations, the generalized index of the sanitary condition of the forests of the
PokutskeBukovynsky Carpathians was 2.50, 2.49, and 2.50 in 2021, 2022, and 2023
respectively. Average indices of sanitary condgigaried byyears of research from
1.39 to 3.55. The general sanitary condition of the forests of the experimental regior
should be considered weakened at the moment. There is a slow but steady increase

the area ofdisturbed and ieback stands with the participian of the main forest
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forming species. During the examinations, typical symptoms of tree infection with
bacteriosis (bacterialetwood, mycosis (ulcetumorous disease, nectriosis), as well
as a complex of aphilophoroid macromycetes, in particularnogbtc basidiomycetes
(Armillaria mellea, Heterobasidion annosum, Fomes fomentarius, Fomitopsis
pinicola, Phellinus hartigii, et¢.were noted.

Research has established a certain dependence of the indicetioessanitary
condition with the main forestrgnd taxation indicators of the experimental stands.
Artificial standsare weakened, while stands of natural origin are characterized by
increased stability (other things being equal). Almost healthy are stagnant forests
weakened m =ature stands and yng trees; medievatandsare in the risk group.

The most weakened are the fir stands in conditions of wet fspeabe forest. Analysis

of the weakening of forest stands depending on the composition of the stand shows th
the proportion of fir in the coposition within the cenotic optimum (50 %)
throughout the entire period of growing stands is one of the important factors of its
resistance.

At the stage of phytosociological research, facts were obtained that made i
possible to link together thesults of the survey of the sanitary condition of fir stands
in the PokutskeBukovynsky Carpathians and to identify one of the direct causes of
Abies albadisease. It was established that the ecological plastichy atbaallows it
to form stands in 2%pes of forest in the conditions of the Pokut&kovynsky
Carpathians, giving preference, likagus sylvaticato moist conifer types of forest
vegetation conditions. Alsd\. albais a characteristic or differential species and a
permanent element @ight forest associations, selected according to the method of
ecological and floristic classification of vegetation and the method of J. Braun
Blanquet (1964):AbietiPiceetum(montanun), Vaccinio myrtilli-Abietetum albae,

Tilio cordataeCarpinetum betulvar. Abies alba LuzuloluzuloidisAbietetum albae
Luzulo luzuloidisFagetumvar. Abies albaluzulo pilosaeFagetumvar. Abies alba
Dentario glandulosad-agetumvar. Abies alba Galio rotundifolii-Abietetumalbae
Phytosociological descriptions recorded a distinct difference in the species

composition of normatype coenoses and forests with signé oélbadisease.
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One of the main reasons for the mass weakeningletéckof Abies albain
the PokutskeBukovynsky Carpathians is thepread of systemic, vascular
parenchymal bacteriosis, which affects all plant organs at all stages of ontogenesi:
According to the detected typical macroscopic symptoms, in particular, excessive
openwork of the crown; cracking of the bark of the trunkd &e formation of
depressed necrotic wet wounds, from which bacterial exudate is released during th
growing season; formation of a wet pathological core; mass appearance of wate
shoots, etc. It was established that this bacteriosis is nothing butddaeétwood the
causative agent is a phytopathogenic bactepoigbiotrophLelliottia nimipressuralis
(Carter 1945) Brady et al. 2013. It was noted that the prerequisite for the active
development of any disease of infectious etiology is a decreatinmmunity due
to the development of destructive processes caused or enhanced by negative abio
environmental factors. Mass spread of bacteriosis occurs after a dry summer, that is,
is hydrothermal stress that contributes to the unregulated spirdegicausative agent
of the mentioned bacteriosis and organisms associated with it (causing agents of ro
rot, trunk pests, and several microxylotrophs).

The specific conditions of the complex of biotopes of rare sedge vegetation in
the mountainous coitbns of the Pokutsk®ukovynsky Carpathians led to the
preservation of the relict cenopulation Gfmus glabra which in the last century
survived the epiphytotium of tlgbutch diseaseand could serve as donors of resistant
forms of elm forrestoration lost stands of trees. It has been established that individuals
of U. glabraresistant to mycosis have been damaged by a bacterial disease in recel
years, which leads to the weakening drebackof old trees. It was investigated and
experimendlly confirmed that the isolates isolated from elm wood infected with
bacteriosis turned out to be the phytopathogenic bactearalimttia nimipressuralis.

Thescientific workpresents the results of research into the symptoms, etiology,
and pathogenesisf the ulcerative tumelike disease ofAbies alba which has a
tendency to spread in the conditions of the PokuBlkovynsky Carpathians. The
new name of the disease is substantiated, in particular, it is proposed to use the nar

culcertumorous diseageof fir instead of the polynomial nangéir cancee. A typical
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sign of infection is the formation of tumors, which eventually transform into ulcers. It
was established that the turdike type of lesion predominates on the undergrowth of
the fir, and theaulcer type on the plants of the upper tiers. Also, a typical symptom of
the lesion is the presence of pathologies ofcthikch's broone type. In the course of
research into the current condition of the forests of the Pokiggkovynsky
Carpathians, indidual A. alba trees were recorded, which, within the limits of
bacterial or mycotic pathology, acquire a characteristic appearance of “"thorniness" o
the trunk due to the formation of a large number of water shoots that have dried up an
turned into overgywn knots. Such a phenomenon is atypical for a straight, straight
solid trunk ofA. alba Therefore, the formation of a significant number of side shoots
by the tree and their abnormal structure generally indicates a disturbance in the lifi
processes of thplant and the formation of a reacti@sponse to stress (stimulus). The
massive formation of water shoots is evidence of insufficient function of conducting
tissues blocked by the pathogen, which causes the plant to increase its assimilatic
apparatus.

An attempt was made to identify the main stages of degradation in the stands o
the experimental region using the examplébies alba The trigger of the first stage
is a change in temperature and hydrological regimes, which manifests itself in the forn
of a general weakening of the tree stand. The second stage is associated with tl
activation of phytopathogens of various nature, in particular the invasiddedfes
piceae.The third stage occurs when the trees are infected with the causative agent c
bacterialwetwood as a result of which the formation of clear boundaries of pathology
centers is observedjieback and falling of infected trees; increasing infectious
background. Signs of the transition to the fourth stage of degradation are abnorme
charges in the structure of wood. Degradation changes are also intensified due t
Melampsorella cerastinfection of the fir, the trees are colonized by basidial fungi and
trunk insect pests. The fifth stage is characterized by the forest state restoring th
processes of disturbed se#fgulation.

It is emphasized that the epiphytoticbackof forest woody plants is closely

related to a decrease in the homeostatic balance of tree stands, which leads to t
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disruption of metabolic processes, and therefothdaedistribution and activation of

the endophytic component of healthy woody plants and their organs. It should be note
that plants, even within the same species, have their own automicrobiota ant
mycobiota, the species composition and especially the o& its components can
change not only in the process of ontogenesis, seasonality, but also within individua
plant organs. It was established that the species composition of endophytic
mycoorganisms of vegetative and generative orgaAdials albancludes 19 species

of fungi of the divisionAscomycotawhich belong to 3 classésSordariomycetes
DothideomyceteandEurotiomycetesEach endophyte produces bioactive substances
that can potentially exhibit fungicidal, antibacterial, anticancer, and ptbperties. It

is shown that endophytic microorganisms, which are most numerously represented b
the genusBacillus sp. andPseudomonasp., can also act as activators of systemic
resistance of plants to abiotic and biotic factors, in particular dueetprbduction of
stressadaptive metabolites to protect the host plant.

A comprehensive approach to the assessment of biotic stability is proposed
which includes three groups of factors: 1 (abiotic, biotic and anthrépeajt as
potential catalysts fohe violation of biotic stability; 2 (forestrgcological, biotic and
phytocenotic) take a direct part in the process of formation of biotic stability and 3
(recovery factors), which in the future may become the basis for the sanogenesis of
tree stand wh impaired biotic stability.

Analyzing the conceptual foundations of the formation of biotically resistant
stands of the PokutskBukovynsky Carpathians, the key features of sustainable forest
ecosystems are identified, considering them from the foreswogical, biotic and
phytocenotic perspectives. The leading place is occupied by the group of forestry an
ecological factors. In particular, the balanced age structure and mixed composition O
the stand increases its resistance to pests and diseaks@slefhatural renewal testifies
to the ability of the forest to setenew and guarantees its letegm existence. Optimal
conditions for the growth and development of plants ensure their healthy life activity,
and a wide ecological amplitude will allowhe forest to withstand various

environmental conditions and increase its resistance to changes. Biotic factors ar
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designed to regulate various types of interactions that occur within the forest
ecosystem, influencing the structure and functioning. Spmiaxic affiliation, species
composition and ecological timing of forests with the participatiohlbiés albas one
of the signs of biotic stability of stands, according to the results of phytocenotic studies

In order to assess the biotic stability cdreds, a scale was developed to assess
the actual biotic stability using the example of stands with the participatidbie$
alba.Based on the 15 main signs and characteristics we have identified, we propose |
distinguish 3 categories of stability: thst category of stability (stable or inert), the
2nd category of stability (impaired stability or tolerant) and the 3rd category of stability
(unstable).

The obtained research results are of theoretical and practical importance fo
ensuring the cultivatioaf biotically resistant stands with a predominancalwés alba
in the PokutskeBukovynsky Carpathians, as well as increasing the efficiency of
forestry activities. The main provisions of the dissertation are implemented in the
production and educationatocess. The theoretical provisions of the dissertation were
discussed at 27 international and-Rlkrainian scientific and practical conferences and
published in 28 scientific works.

Key words: biotic stability, Abies albacausative agentstiology, pathogenesis,

endophytesstages of degradation, sanitary condition of plantations, vital obligates.
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tetsLh dtoj dzgdz? o5 ff dztsh  OMmMtseadh, f o€ dOfH © Stz ¢
2020 . MmsyoO Mo ts’ dedg? L j d3d dzided acasdestf — Hstcmdple
Odzstetst " yded2 off dzdeo ftcdL o' &8 HBs MEtstetsyj dz
&z’ " 9. 1tn' ' Hd kcetokzftse Odedzgv, WwC' BEd]
odweddzdmw &BOdEsMIs' 2¢dd3d HEts Bhktoj dsd o I

t H H t
L B Iz H dzd- % @Gsdsds B fsh CeHY J dedzgw J dzlssd3sh €' H dz
| 3MIHH POCJIHHHOCTI |
‘ Hpuposi ‘ ‘ AnTponorenni ‘
| [ I I I
| Dapmyroui | [ Hezpamozenni ‘
CHHreHEeTHYHI Crnreneran l
NepBHHHI RTOpHHH]
¥
J' | HemyTamiini l
Cykuecii | '
PIMKOBHX [Mpupoaseo- AHTPONOTEHHO- AnTponorensl
AQIMHH AeMyTauiiui neMyTaliiiHl v
¥ ¥ ¥
BiaHoBIeHHS BUXIAHHX AHTpONOreHHE Creopens BupyGka
Cykuecii THIIE POCIHHHOCTI BIHOBIEHHA HERMXiTHHX Bunac
TEXHOTEHHHX BHACII0K NPHITHHEHHS BUXIZTHHX THIIB THIIE “PO"-'JTF'JEHH" )
nasmagTis v AHTPOMOTEHHOTO MPECY POCTHHHOCTI POCIHHHOCTI KOMYHIKaLii Ta IH.
Cykuecii Ha 3rapuimax,
nmicocikax, BITpoBanax,
TABHHHHX CXHIIAX
’ '
| Ennorenernusi ‘
[ 7 W t t > ] t
t dfp. "lj.diQ@ CedzOMdW ' € Oy f tcdtctsH dzd ~ (

VSO dzi' CdR sOwLfOls (f Odddsem' $d2, 2003

1 Ofdz HCOdBd kOCdR L dz KOSy * W skdk
& ' BsLO Cd obttwdddds Y ktsyjdsL' e



42

oJtelsdC Odz! datss MstczCIskztcORB SO dzOdzy® ¢ Od3
LB Hdzgjdzeddz o dHBoadd3 MmMC dzOH tsd3, dadzd L ' & fig3df
MdzOB C stesICdBqidzismd@®L Msdz ([ Odzd deseo s S 2,
s zyomdzdise d?2 fYoCtcdoeo vVEO deffp! S dr s Ot
feslswetdy GdzsylgEzkz 1 @3 B mlis jsdidts dztso d y, 20
tcOdedz’ B3z G tsdzsyj dz' 'tiz] Bis & @4 ZOZBRY tiplsicsp Of
9 d HBetala penduld&oth.,Pinus sylvestrit.., Piceaabies(L.) Karst, Salix albal.,
Juniperus sabind. Istsh 5. 1" H yom Isj f Ei=l’, 50 dsdfAndzls dia
M HEISE OYsqd df@zts dzt B dzO dz' M tstp jOte jteotsOratrs(sdzdd’ dintsts €
9 dH' ' o Quetswsl. dJImusL., AcerlL., O Braxihisexcelsiot., Corylus
avellana L., Alnus glutinosa(L.) Gaerthls © ‘' dz. { talOSdedd  dzts ) dzd «
dz' Mslskz dzH B is© 7 O tistligdzd dzddn Wints tt d3zZ’'@g Otz ME dzOH
dzd Mis s GredrS sozd Misw dzg' &' Md. [ ud o dH dets, h ts
OB EZzdzd IstsH® z ¢ tc it P tzez@uigdzrs rohurl.f gty drddees
pseudoplatanuk., Ulmus glabraHuds.,F. excelsior(s tcd dzd y+* ¢ d2, uvtec] Is
v dz' Md L OR" Hdats’ yofmlsdded uvCtO ded &k
i tc ts dzd Cafpiauf betulud . Fagus sylvaticd. . | dzOMis Odzdzw d3 Mz
JsoOofz, we¢d?2 BEke B'dh otdsedd ' ffton B
fsh diadgy . t OLtsd3 L dzd d3d Aliies ailabHiol I .6,v o frizs “ If ¢
LO2dz" z0O o3 Myd MEBJHIW COLBKO 1 tds Otef O
Flso tstes 9 Ooamw ftesMiststeso d2 tosL f SH' dz tetsfydz
LsCte d3O 26t 9 ¢inE@aR0 d3os wehipdyg' Isfiplz'C Isz 6 O, 6
LsCtej d3O dz' fMts Otediplisy tsBwal©@ &zOMmw o L Odzj ¥ dzts
My dydw ' ¢d ¢ tsdzlsd dzj dzlssCzirs’ datsdfdsh) Is "IS)O g jtsLdstcds fr
9 dOftewdkSlkz o' H ' oHjdedesets HISY § H dzeiadgd
LOBJ LY Juddedz? Isj{ dztsalap'aigiOytcjdpB 8B OB SE2 S 1S
2001; | t&ZkBJY', 2016) (ttdm. 1. 2).
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Pluna cyma X )
diauro-reorpadivna ob1acTh AETHBHIX i dpaKTep MEpeBakar=ol
pag TEMHEJ:(J:HT}FP, Dnﬁﬂm POCIIMHHOCTI
. DaKApIaTcEKa PiBHMHA!
a- HM30BMHA 2600—3000 700 |3amnmaedi i micaAmicoBl TYEN, ACEHEBO-
nyboei Ta rpaboeo-gyGoel men
6- BHCOUMHA 2500—2800 750 Ilyboei, SyKOBO—:ﬂ}'GDBl Jicwn, arpo-
VILga
. Byaikaniuni Kapnary,
HHM3LKOTIp'A 2400—2600 900 Byrori micu
. ITonounmesko-Yoproripeska:
a- JIiCOBE cepemHborip’ A 1000—2200 | 1300 Byrosi micn.
G- mononuHCLKE ) 600—1400 | >1400 | Byxoei micu, a Ha MBHIYHNX CXMIaX
cepeHLOTIp' A-BHCOKOTIP' A AnneBo-0ykoel, y BHcOKOTID'l KpUBO-
;iceA AyHIexil sesieHol Ta
I- cepeqHLOTIP' A-BHCOKOTip'A CyDasBNiiChR] YKL .
T‘IDPHOTDP" Gﬂ[}—l‘lﬂﬂ lﬂﬂﬂ— E‘YKOED—HJ‘II-’ILIEBD—CMEPEKDBI 1 HHCT1
1400 CMEPEeKOBI JicH, CTeMXH COCHM Tipeh-
Kol, aJbiiickkl Ta cy0aJbOiiichkl VKN
. PaxiBDbRD‘—t‘IHE‘{HHDBHE‘I, ’
CcepeqHLOIp A-BHCOKOTID A G600—1400 1200— [Mimani Jicu 3a y9acTi0 ATMIL, CMepeRH
1400 |i 6yxa, BMCOKO B ropax HHCTi CMepeKOBi
JICH TA CTeIHXH COCHI TPChKO]
. HPHBO,LT,OJI:L.‘I‘I:Hi Kapnarn,
cepeqHborip'a 600—1400 1000— | YneTi cmepexosi mgicn, pigme GyxoBo-
1200 ANMIEEO-CMEPEKOB], CTEMOXH COCHI
ripceKol, KaM'AHMCTI TTyCTHIIA,
cyDasbmiiickKl IYKEM
. SoenimHi KapnaT
a- HuabKorip'a Beckupg 1800—2200 a00 Ammepo-Gyrosi micn.
6- cepemuborip’a ['opran Ta
[oxyTTa 1400—1800 | 800— CueperoBo-AmeBo-0yKOE]L, BHILE
1000 =TI CMEPEKOB] Jien 1 Kpueoicesn
COCHM TipcBKO1, KaMm AHMCTI cybanbmiii-
B- HUBBKOTIP'A ChKl IIyCTHINA Ta MOJOHMHIL
llepenrapnarTa 1800—2400 | 700— |CmepexoBo-amineBo-0yKoBi, y HIAKHI
800 gacTHHI AmMueeso-GyroBo IyO0Bl micn
. Ilepearapnarceka BHCOYMHA:
a- saXimHa "gacTHHa 2200—2600 [ 700— Ameso-byroBo-aybosi JicH,
800 arpoyTiAnma.
O- cXiOHA YacTHHA 2400—2800 <700 Jy6oro-6yxoBl micn, arpoyrigna.
(df). 1.2¢) scdsayolsust shsedkds sils' &
(steddzedy! §d2, uvtejlwe¢, 2003)

wdzls § dzind o dzj dstinfg tists HiLw M d&&'jmse d dzO dzH h

6j ¢ tSdkz, GhMseddets dzOs dfffjsnyddEO ftg dzd i j g otk
dBj sdz' sk, wCj lkttdoOds oftesHBoY kM Sct u
1999).

J] " Md fitejHGE tedbWw L OL dzOdzd 3@O B togizt h o f G
&' Msedms Gty d Y EZdOMd HsS otscdz o5’ mdmls
Mm¢ stetsyj dzdaw Is & Quercus dzdbfiyls v dzdi&@us (sylvatical . ) Is C
h f d dz¢ ¢ Rieed abied(., Abies albaMill., Pinus sylvestrid.., Juniperus sabina
L.) EBdmte&zOH' Hjtc] o s5MdzO@da © Ots ¢ izQ JCarpidud 1 © ¢
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betulus L., Acer platanoidesL., Acer pseudoplatanug., Betula pendulaRoth.,
Populus tremuld.., Uimus glabraHu ds . Istsh s (steddzdy’ € d2,

v XVIII Mmls. esLf syOomw HJtesydm dBOMBSe Gt
oftesHBSo Y Mmwm Mis.O@fdddsypz® Lo fifldcodd ' o, W
" Myv s, Bldd L@ eI@EBQ ; ( uGoEsO dew®]f cd ¢ ' dz
L f syodzomw OCIsdoec j©W" vd uddgder]jL g s G~ 4o
My dzj o feslssCd, [fisk jddS,. olldstndGipiad’ (ztcO:
dz' MsmisOdz o LBEZHddSCORd Cttej dzj 9 Ern H dzdizd @z
oddzd S dzd o d&ZOMdz' HIBEC h sk ydztsc ts Pidets mhigid o. O dztz"
fijwg tcd O jldgp SczSKruhl ov et al ., 2018
B' sdzte' ydzs® Mmils® 2 Csmis’ &' Msednr JSCBdzG’
CsOdzs dz dzOLOEDUB da®' F dzsh O L j d3gd dz¥ dz'tdiyts o' =scus
MC dzOR O&®, 9 hidsd fie.- BH@EZE1L % o ' HL QSO dasidfcdztymy'¢
2002) . lted y! sdikz, Yomse O oCtedilsdnrn dz' Mt
4ty Mmis’ 2dzd46 % e t wde L OF Ged1 K6l waPez® dzd
fMjtoj Hdz' Sdit® 25 @& O3 'O flzj tfyldipise’ RAEG3V0 4d8" Ofrplisd) Is C
1 GO (stddzdy! S, sdante Pz @ s 8 q Az * dzj dzdzw
sy sHOtem! Cdr, d S szse ' ydzgd Is © 4 € 50z
Hd MY tcwifditc B)'C dzOH * , o ° € thipls @k UslOz f 't tsdry Isfits" tesats o¢
Bkzdzs L zdsse dzj dzj dzj tc O\ "dais gz Q' dzdztfidip s SlstOic  dg® He
i to tsIs Wauisvdsr . fflkernevyyet al., 2Q@4).

1 OtcOL ° ) nBH' tesLtesBSCd L dzOmtSHWIS! fyw
Hisfpdz' HY j dedz? dBO2BEISd 57 Jjoatdz® y' & dz ftso
dzd M~ SYIJUBddzOtc ' W U3t tc dsizda"® dztlzf O & dzBdzlz 2 5C B
B34 dzd H X dgjiedsldll .H G G366 o gl tRef | m G ffaly] dgdzve GMdzso
L dzO0~ Sid tiigdzv Is ts tell LWARNRI \§' SfdOsis @Rz L § J Jd dac
hifMmlsd d Mskzlse HdxeE§ MpR3jotefBlc®BE & yw»w o sB®O d
ftejHBI s tyOMssetse 58 d3' dzd dzOHH Jj teRidatedafifazdzdf d
off e d2( G0 toisC o ( sty dsdzj o D, " 210 2 3 -
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1.2. sOOd Ly ydddkdSd %' ki oltds
sOkf O CBE t] ¢ ©dk

[ " Mtse ' ‘' \ geailzts dxf hyjst@jdLdd tco Olsstesd3 dzOL j dzdzts G
Odzj 2 o {Ht tTotd Bl £ B'BGEjtsn' &3 WOy tc
LOBJ LY pORUASOshd flsfitz e W ¢ ° MEBESS Bifls o Gt
(Shvidenkoet al.,2005) [ M is QREHdz] MW Is dR’ dis Isi¥O B dzig dgld Gzl ts o3
Odzlstetstf 56 jdeded s IsdmMC tsds Mt tod yd ded dedL Q' delPyLde’
B B sdzj dzZlsOdBd dz' Msetsets B' G J sy detsL &z,
O di3ts te j ¢Fr davehpl.[2023).

vd B30 d L a3 dzdpOts@ElZ@pdete f jtojodh kz¥ [s Is
d $smMdMmisi Bd, H J fdtoOy0OFls! dz iz m 5B
OHOf Iskzo Olsd mw . [ JLOHOf IOy w dz " o, h ts
dzj cOIsdodets off dzd o O dzO@ WkdeC y' tsdgz o Odzdzv
odHgdodnrn BGige Ode Ly oz B Oc E®Hz) HOB:! o' H
odH " oadetid tefcsmMez ezMistesyj dzO@ tj OCy' v MHlsoOd
BOMCZzo Olsd oltcOlslz B' Ste' L desdzgOdz" Islsw od¢
2 iise " todats, ISOC By i fif@@doisdsy W dtciEddy jfipiédisvte d3lz o
ftets Isj, "t ftelkzh jdedzw Mftedwels! tjtstec Odz
Me zOHE dz° Mk HTEometyl. 2247 Teegak&Fthisrirevyy,2022).

[ dzw Hso e spe @dgd & o3 o, IsO¢C d A w ¢ Hj to
Odzlstetsff 5¢ j dadets’ L3 ded € dz' 3OIsfzts (i€ 1 B i dzy W
NYdllsw L etsliptf Ols B3t g8 O dzO dzfm 'tc sdg'dzy ddgdisdgBH W O «
mMjtejuHtsadh j d3. OSSO HJLOHOYIsOd] Vv dzO 2 dF® o
hdJesSCtsets M j Stckz jJSCtsMdMmlsj dgded s § sdzze fr
et al ., 2015) . stc' d@3 Ists@ ts, fsweoO® odH'
fshdtej dz' Miss CtsdeCtejlsdzdm ftstc' H Hijtjo (B
sO0Cddgtsudgf HJLOHOf Istse Odz' &' mMd eMmy yomls
o d B3d 6 Ols do ' (HstBolH®D] dgJffds' sy dzi o d d3d tc O dzdz"
ttjOCy' s jCsMmdMmisj k) (Kitzes & Harte,
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fclssydes’ olstcOIsd B dstic. Lads.zOd2 GGY) (qhtaj U
Hjtcjodzgdr fYte'"H dzgO L B degz Cdz' 3ZOIskz. [ Isy d
dzj o d L dzOYj dz' Mls! o kY tcOo dz' dadaS < telg dpBCoHr{CriglEE"
J EsmMdmis] disded r sz SO L B j t6j.3200%dReid & * ts
Lexer, 201 3w, ts tc gy SoBpdefERtsfne " H  Bistcd dz® tpdzd
f sis ' QddzddgOIsd ydzd » E di3so

sitt' v fwdfzmMco’ , hts ftstelzh j dzdzv € dz' d
(Gunderson & Holling, 2001) dzj tg' olsdEfod@iy |
fjtcjoOy 0O yddz mM¢ dz@h dzdgd esd H Zakso Od3d dz0e € s
Ki fdwislsw Mmlssmikz’ Is: mMw w¢ HtodqtesHdzdr 5
&' MeCkd sktedzdr 9o lstclz yOdz o CJjttsoOdzdr
HiSL 9 sdzw ° f stOyy MO Is@L@Yds v ¢ HtodtesH dzO to
f stelzh j(Fladat et dl., 2023). bolsstcORd ot tsdilz' s+ fi)
L d3d dzh j dzdzv ddj to ofiisdz@ists[d3 to sy dzd dzdzts i ls Is ©
ftesyjMd cOoltdatsdzdzs® OHOfIOY" ‘B8 e. 1 tesy
mMf cdwe Is OHOf IsOyYy" o Cdz¢t OB IsH BBsHdW
LB dzt M j dzdg¥ H tsTls@diziziaiz4nds @ dadzvy f) iz tc IdZOo" fig'cfid) Is jif d3c
fstolzh jdadaw (stsBlsts fjtejnr " H 9" H f jtoj o Oy
Ctodalstesdzs, SOCdrn wWGC CtdeSkztejdzy' v L O Mo '
ZOf ted ¢ d&zOH , dz2Q@WBP digOfplez’ Isd@O M dzdzv ) ( Pul sford
ftesyd M' odzddf ts taigyjlz Is 4 “dz' y' v 90Isd tj st Odz
By dzdo " Mis: Hdzv dztso ([ F tc s dzefdRE® Isa ipautg co dzlArjdsd fy
o) J dzOW o dad d3, ©edz[jH Ofdic d" @iz j Hias gy ¢ Is d et al.ts d3°
2017).

[ sfdz’ HY j dedz?  odg’ Of tsigtsiz "o jo dgdRifplef fiilsd) dstfdz’ 30
LOL o ey OR yOls: ftots ftsmddzj dedz? H " W dzt desfls
o tjLikzd OIs' L 3" dzd CSaddl ég@lls RO Dsednl e yet La
ts iy dzts o dzts d3iz sBGtcotstcs 9 Odzd MW w ¢ i s 1s2) Smyfry 1L
(Johnstone et al., 2016gidl & Rammer, 200)7. [ H dzO ¢ , odnmtsHW yd
oL zd3 dzdgv HJdzOd3" € JjSESsMdMmlsjd3 §@edth &gt
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s OC" L& dzd MY ted?ezls tBOBH Qizlf Byf §ilc fizd s d
C'dz €' Mz L OSHdIS! HEts Itsets, Mt B' dz
oMmMlsOdz toj stee Odz' L OySerraDif A dzeét f stclkzh j @del 5
tetsflsOdedzy ' o dzv HdesHddrn §teizh jdz
d¢mMdMmlsj B3O~ 5 oM sz MeékbBlsd g daz]
Hsf sisetss wWCtsets jSCtsfdmisj idd L d3j dgh k& Is:
hts hodHuHGts L d3 de¢ ' Is! fqw. (dzr Gstekzh j dz
JSsmMdmlsj i3 1O L d3j dz" j dzdz dzj t6* o dztseo O d d
des'Cdsdzstelz ' B OMY s cmwo Stej dedzy L B ded tej y
3 dzd (Tomez@lis2R17)

ltetslsj L3 ded o Cdzs ysodnm jStsfmdMmlsj d3ded -
sOCdwEy ls! ftoedLo jMmMisd Hts cdzdBtSts’ L d3 dzd
sOCh Szgdes MizbAg® jAdgd rditsy j ftedL o jMmisd HEs ¢
His dzj Mr sy tsMmle"” Higashil§ dallaf tHts | Is O dzt{Radeteféds B
al ., 2015) ' HB ftwed dzg OdzOzcetsoadr € 50
dzj ' fofdzla 000 dbi3sd dzkz dzd & ©)dwVillig@dstPapkizdng 2007 )3 ts o

[Is) ], tetsL 2d3" dzdzv Y tslsjdzy' 2dzdr IStcOH C ISk
Edsso On L 3" dad C dz' 3Oz BO'  jteh stewWHdz] L
1 Oc Odz' dzj f sdztsy J dztiz s t6 "W fQ" IsyBis o dz' Isj te
JSsmdmisj BOBY , of stedsz, "t odHd fjtej B " O
odMmlsk ydtjL cdztsBOd dzgj §tsilsjtfdz dedlz2v (Le
stc O CHs'tsHels 8 j teH ) j dz BOG Olso O s ta dsfilsizO dedp’j dizdz!
COdz' Bteso Odzd = dBBH | dzj 2 inkeket d.,t2013; ZimmerntaAn' eb
al ., 2013) . [ SH j dz' tetsL f sofe HY Jdzdgw o d
ftcj HIMIsOo dzw 8 s W Iz dzH O d3J dzls Odz! dzlz dz' h Iz 9
ftslsjdzy’ 2dzj § H3OQBJzdzatlr dz' M ° odHEkz E L98d)
Cdz BOIsdyded i3d [ B dgOEZO Bds dzd  § to qftdAfipEdQ@izdif’ 2 SB
f slstsydets’ totsfydzd dadats fiyls ‘' dzj ottOntseolzs Is!
CsdeS ztej dayfHORRY" ¥ EIl i th & Leat hwick, 200
L3 dz 2 9L O d®BsH' ' odH' && Hzjo 9mtPB 9 ks Isdz®

-

>

-
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tcj Odz' L 59 Odz" 2 dz' h odH" o ‘ f slsj dy' 2 dz
LOdzdh O Is! v BOdzs HBsMdz )y jdedddd ( Thui |l | €

s dz' gz bz’ L 3" dzg § dirpideis@zO o B8 d dzO d3' &K 'zH dasiind ‘dai3t
o ddzd ¢ O s MY Sds®telz | € y' 2 dzd d3uv B ek dzls & dgt
C dz' dispdzg’ Is tc O dz¥) & t& PRl ds@® ¢ s dydf 2zd 0 O cdrl M d o dz'
o' tolzdzj dids@fzOlgIsG | dzdelzfRldzd € © L Qrn dDis spotc=ximdaj dzl
toj L dMmls jtelEshyzzefdat f s H Quon,ls §htste G W L O dztsB 'L 5 dzts &B' @
Md dzr etsdz'OLAAsYS ‘"o d 7y d Cala rodz oBN@® @ 615 @HnjLisjdH dac
tdaW j €y Rddededs B, tsdQufitsdz sHz sl G i stc B O fo Giklz¥s jOts
‘dals j degfd o detsfyls'  f Olstsce j dzj L Iz

lemMC o dd3 di3p q @edzC dpgyitzdit tistesds? W Ists 9 8 O Ols ¢
fso j dz' . 1 @My @Riddz’ 6 G s @IS 1o d " didedeyH dz
§s5¢ 0Lz &f] GOdshisc s fLide  fdsbfjgzd §dzdz’ Ef G d
zO wHmPdzt)] td)fictaid Wzl 5 € 21s Gdgdzy 5o My G Y jbzbzfHo
W ls W Is s tdYytophtorats B 0 © d wzlfB s ¢ jCdAHO Ddmycetes 0w €
My teduddz ¢ SUtsteg dad ey cotsy j i@ dz! dzts* o fig®@ 3 2 !
dzO2B ' dz' b oHEOLHEZ] & qWEdIs sH §ils Js & {5 Mptzegdzdtifs g dz® ,
o ' dzw il dz{ dzjs(Braxsieretal., 2004; RuizG - m etal., 2019 Matsiakhetal.,
2023.

stcdo Oz kL OfgzBd 2L BY jas ™ ki s Y dgt©9] 'j tdai
fslsj dee' it BAff SHOWY L BlzH daf € Otz 3@ dAf tEAgH Pl
h tste’ Lodg HH]J toj o Stelz 2 dz' o dzd Armillarits dizas 'y dz s tsasdztizy *  dz
fsh dier o'Olstdtimisd L Oo ls g d3sf JOciBitsd B i sfodgz! o
s &3 j dzpigzte | wdakts dg' dz' 'iag RAs2C. (U w € ' Armiliariad
fJjtcoddzdzd 3 ¢ Olssej dzOdBd IsO kO O Is! L HTES
odMmlskzy O Is o Iststc d dzdzcfilzf§ € lrcstipefizaztgAly ® g O tc W
tsf)dzOB dzj dzdzw L "tz dz Isj sk 9 dzOfMmdz' H G Is tc
Ctsdzd o Odz Cdgh d A L B Iz HScEQ) & "dadzv - & tisteld©OE- , O d3¢
(L tetsHL ddztp7F § LOY | dedallaria s pp .  fffadeyds HLjOey o
C s 30 ~CAgddzts W © ¢ O dzdScolytinais € ' jB@ e '27 0 H A3d to |
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o dz0OMdz' HWstE totdgis difls * R QIS s dztisdn)'j tede'H € d .dz02@C Qizty

olstcOIsd, f seHd W sADndiffaria, L & s dzls d dzj dzls Gsd@  dat
i tod HL | d3dzsadlitsHedpt § dztsizizfn H(Kidpidyisteiferdd:, 28@)st'Is 2 § dz'
LOR o Bt figld d? d3ts o toc e ffds O I dudsis] dzh g dedlzlz! € tsfyls ™ ts
B " dz' M jindpdeYjd3 dz' tstc’ ydztf ‘sols jsdstfvj tc Ols Iz tg d

1 G w dzH dedagfsdr Pinusodz' i) QAssif tfC t6j BO 1 stelskze Odz'
dL ' LsC(ted BBOIs 2Oy Is@P s dzOy & dzd ) Ofipgzs o s Mistse
dzy B30 Is Bursmphelenchus xylophil{Steiner & Buhrer) Nicklg dZzAg@L]" H
Mistc' dFL'sHEdsd o Odzdzy  H j o] o dztf B 5 to 5 ) 6z dz DS 5 A
fsLdlsdo dzts § jsiggetrdzLgdzts 8 defdOH B@EYj tcj H dz' St
Isj B j cOlskztess , T 1IOdar' lazls €dRfy giPeztdz) o d d3d(Xhaastf O
2008)1 otsj S Issdg3 PROFRAME E 1 ttskzeOdz ® HBM
ftotsGe dzsL Iz 9 Odzdg'ts iy dz™ tslz] dzdz"Z0R 15 Iz &5 tizaizf il C 5 dz0 dz
syt a0 dedv ¢ Ydzd ¢ &jodedes B d Hedpve ' [tselds thEvdnsetal.,
2007) Aj o H Odztisfistc d BOB  H W Gsde ' o dztztizezy dzj 2 f OtcC
MY ted 2 dzv Is dzd adav i) I€ 'z1e Pigdzy VIS Q ' SHEHzSE ' IfiEOsihps o o
Cdz' BOIs djUay &ts ds'OyHiad & € .z diztzvo

;tdzt MY oflst dOMseERe @dztej o dzd -t fpafdud dag
WOCkzd SOBJ 8 &lf gd § dzOd3dd3’ yuj BeCOelgd ds3dtiyasphaeria
BiscogniauxigHypoxylor), Diplodia, Septorias Walsa IS¢ tc | €t @ ~dz@c 5B (
fMvw e O Is! tc' odzirts ¢ 5 ' WS hisfSids]' dzc@2® H O Is ! h € sH
f st j tcjsidizOB dz jdslzditts 1 tc ts IS5 ctsz Y qMigdn etal., 2022)

] etsH | d3ts dznts tziz o Qfdxffddg@Isdzy dssgzazd o 5 SO MOd
tcsd” BIstsc j dz' o, IO Bdz jdd©H A ISH] dpty0 tedg@ dyigjdlsta]
HEC Qe MictgL ZwE] d2s, o § difsod frore ~d3Rafziz 3@ 6z] B d 1
ydf tow dzd d3, L tdf dortsiisdy a0 dzi ¥ stedd5Cg0 sz oL O B H '
oL O di3d®H 'd3OIRB 2'ls dp' tisddzizs Pis d M HzfHdglstialz' b e@ls s 6 j dz
hts L Odzj fdbetstcdds oHO dzts 6 5 d3lz dg ISldsjn 19, Is d @ jlztdz] Is
Is ts dzj tc O d&Bf diOffds'd uslzsis® o dHEZ, OH tseON By ¢ ts
B' dz' " Mmiz! ffEHejHcBitPH bz M | dz2' SO @Y dsmw  dHusdzds~dz’
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L 3B gakzs H ! § sy Odzdzy , ts4sz' i@ stidEeds Odptip dgtssh)
RO sMdse ' Mkt b Gkiss dse, 26 OEfas | Bd & «
sjtedlsEstse WO o' dF hEsw Ba@EdE sd o tdasiy kSO dd
o' H&dtOdazf T Hi WijERddE’ HsC ¢ & EOIsyludideE O day
2020)

1 O O0dztsd3, yd §Adils ety fdese jHdsdzt ity fls]-CtCHdz! j drt
CdL &dsods dsE 6 desls d ydzts & § o G sQHelsfdadfy | dzds
fsiskzy datsfls’ B' Oy SSdstetcd L i disgn dzinipdeiigtsc + Is d u
BOIs j " G QN ¥ s EOY ' "W Ok dz's i Is diajitides tsd i ls d y d
' L detsBOdz IslswOB ' g Hdgdem s ey, L tsSHdgARQ data
6 ts f) dzqediz H dzdF OERE S § & NSO H Yl dtEY O ¢ Q dizf] ¥ | dzdz
B' 85kOMd ' §jteo ddedets’ 1 sk ksl dosEuE®IsO o j jy
2009.

13 " ¢ 3 CteststecOdz’ L 3 o ° daW =& W j2aigdondz
tc s modzd dz

Il MEzyoOmdz 2 dz MzeOLd HPOID tstitcO®de tgdmyd =  H §
Hjtcj o MIOOdzh alz' 58 EZyOfMmlss ffsodowLlksIls! "L Lt
1 OteOL " E f Obtsdztse ' ydas@yj datets y( Mdzs © H ezVv dzv »
fjto' sH IO o dzOfmdzj] L ORotstes 9 Odgdzy, WwWECj dBis
ctsmdzddz ( f sodzsets yd dzj o desets) .

1" HdzC'zZB Oy "' 2 dzd dg f OJsts'datsie 5 dy d Leds@ixgedds ' s H &
f syOisTztse j dzdzts ¢ s Wi @®dzds C Jzimbeizittdsedy’ W OC 2 dz
o twtshdzddz Hts tswed fjthdms L dO¢ (Mdd
PdeW Syt 2 desdzk T GG gitiEs r Is te oHOdB'de o(' fHtc f  Aip tKid
fdzsH" 8, "o’ , dzd Mis S " o) kH i OL " dz'o (Ftwtf Gotkdp €
it tod wd dzj dzd ~ OW' dztsW tstets’ Hdzd d&sd BOS tetsd3'
Phellinus igniarits, Ph. robustus Ph. pini Istsh 5. dotsets yYyomkz ¢
1 OteW § dzj dz€ 5, Hisfmdz" HYy z¥ yd BOC lajGa" d=gdy[C
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dzOw o dz Mis! ftodrtso Odese s ( &zOIsj dzlsdesets) f j
dzOw 9 dz' Mmls I LHtstseodnr shidd dzOr dz0 - "‘dzdz'c
B Ctoststee Odz' L d3 de', M jj#¢ BWASE R ydetseEy d o Cdz' Is
ftosmisfsiclis Pdsp J toH Y j dedew dzaj Blzdzs " HIso j toH !
HOdzd d3d (12Q teis JJdagoays

( S J tod d3d dzls O dz! tsi4) Is G dzfigbE ISH iy ESEEY Is fzts -° Oz |
B ¢ otses tBltsdstsisHstots o d rn  EBEFd2d dis tc ¢ O=lEz )  d frigdz
W' lstsf Olstscq tHatiAf 8 dz B L ¥ Isj dzHdE® j dzdzd Xz f 58y © ISt
f Olstsdztse ' 2, Y Qdrplasts | Iddftfrigtietd & 5 ©'dde M O d3y L
co ' IsOdz' dzgd di3d e, 5B #C ¢ Ols ® R dstdzak ¢ d 2 i PF Fifdzd
>|q’lsls‘ LOBJj L] glzezyfBtodz ~ L W 3 tzS g J A otdds fipdBdCdz

, ). D0 clPistclzv fij fidn s | dzdzts’ OoLO" @BSH' = L0 ftot

ljtstelz“’vgtdzﬂzOBtsdz IsdzEfﬂzOff]tdziswnstﬁ] 18 dztelalf Qudd' disdeddc~ o
l4s a3ty i @B ' sls d Yy dzddBdtc Edkiiis . "Hiotsls j ted3' ydad 2
C Ols O dzs dz@Ysldsdeo dzts My Is aelis(awjzﬂ)lslzqcﬂgdztslﬁdz 90 ldsdo dz
MY tcts d3tshyfdzs deued@sLJO R o Sto 8 az0 dztasj L Z y ®&fglsz’ h dz
G SL 6] dalep & y° Y O fifrieftss fiddsd) 6 ‘g O W3ts Iitdds™ 12 diafste O dz
dz' mtejdic.] o dzd ntc ‘ta tdfpdzd da dsHPiegs dyestrid.. Is @icea abies
(L) H. Karst 1 90y 08 yd dzO0 dzOv 9Qls ‘fip® o (z IR" te© zizdz
C' dz2 C it BRHE J dzn sW ' Isdets’ BBC 6 s dzgls@ts 20 ts
o' LzAdEtse O ' to tfffifslis]jddag © & fldtE dzVV ' <Ys,0 oz d o3
sLd2OCd rottetsBd ( 9 dzOfijdrjm ls@ro@dsds co jQidadz" ) o
sB@®lsd 9 LHBSttseadnr teshmdzd dzOr W OSIduyudts f
VL sOQN stcd'sded Mk frtdsetetsfpbzdzdi OCIsd ydes f totslsw
Sdzlstse jdzgj LIz ° dzO0e i Is€ siiz] tdzfizi LlO® WA ilgdettseda dlzddf to
ftodIls Odg@aizdzidtd ~B ' S dgs ad 'Rzl @ dz' Misd{dzdflz’ * deh Pd3
C sz tsdejCliRdsOoglef W3S C tosB Y Mdaq aétst 1w C, 20

lLO" idsH''w & 3 tesmdzd dztss ‘ f OlstsG j dzts d
3" dz' dzOdas @2l Odzdz &3 o f dzd o 2 h dztehtctird iz alAD dizalz
ftosctej Mzo Odzdzy L Ontetisicy ¢ Oy * EOGZBRBS. 9 °
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lL O d3dsH ' W fMmifcydg! deddslsd Mt dzdeots OCIskz Odz!
LORoBt 9 Odz! (IstsBlss 9L O i3sH' ¥ ydms OB W
Ocjdzls’" 9) ' Ldzd) J ez tcs@Gofisdz®® O'dz' f Ola ¢ N
JWwWidSid fJjteo ddedzed s ' dat'jH dgd @@ dzdzd sz thi§ i@ v |

[T ¢BO 3 Sty ©dA @ lflzOdly dgs® sets B Y
odL dzOyoO* 2t cdzdeddzz IsO Bjtej BJLYtSM
tesLodlsClz HJjt] oddr totsfndadjdic jlsHO tiz'lsidda A Ofmyd M
WEdzS Yy sdzOdz dzd - Is@G oy € tasBC SsIs d st dzd 9 |
W lstsf OlstadsH dzdg'd jodzL dets” IstesW ' ydes™ M jy' O
d sz’ ydzednm, JSBdesdy ydzdem I1sO Mtsy’® Odz' ded -
f Olstsdztse ™ * v L d3O'Mdee i)l el ~HOjdzelg adlsiBds:  Lictdstigtk
z dzWwBO® uvs sz ) OB ( SO, 20H%k

[5 JjdHBW Isddr o CtostecOdz L &3 © o' H
| tod #uhgi,Mycotg , ISOC ' ftoj HMIsOo tlad @ Yls RpGidcid) Is@® C
(Gouda et al., 2016).

1 Ot OL ° o &' sjtcOlskzte' 0¢ yj dastizftydged d@ ¥ ¢ tizd
J dzH R Isdzy CtsdzCtcjIsdL ke Ist mMw  Olstse j dzdzg 9 (
sO¢Mtsdz" © & ydls' o ° W oCkdz SO &z O®
MidteiH JtojHMISOodzd S & Obkzlstsd3 CtesB ' tsIsd HJ t
L ¢ toff te3iOH M iIs © 8 dzd Caflonfytetgy HiE td@ptOstromaspp., Phomopsis
spp.,Phyllostictasp.Phomas p . , Veatgfiaditrichas sh s, wWC' L O Mo
sfMj dvels: Mw dz0 LuBtssdn twisidddzon (ste O
N4 tesmdzd dzO3z" o B diEfhoiddiz02819)

 sid s sBd3d 4 O ' deW stedZOyY ' v - jndgHstiise stz
Ay OOk L. fObtdse' ydsets sy Mk (s
nOtcOCIsjtclz EZlsotstej dzdgv BOLdH tsd3), fts90WL(
ctcdBS ®L E's d2O dzj sBR " Hdz Mis! f sHOd hdr H
Polyporaceag L sCtcj B3O ctedB ' o, Mt M tcd yFarpes Is'

fomentariusPiptoporusbetulinusls sh ts) .
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( dzH sWetdsddBd ‘° ftodtotsH dzgd d3d € i3 tsdzj dzls O dzd
w g Wistedzlz e Is fsLdlsdodzd? ot dzdoe dzO -W ' L
CGsMf sSHOtY ' Ldddkd mMftsmtsses Odid. 1 8Ctej 3O
Bjthkls! EkyOmils: -OlE Off sSte fded = ° d&hif @ S figaR'Hls © o to(ts
OdzlsdB OCIsj tc' Odzt dg' ted uso ddzd QARG @dzyg to s
Besdzj C2dzd (Uzma et al ., &MY &EHOEBWY ISOO®
B' Bmisdd@zdzw IststcOdsd Hdzw B' sMmddelsjL k2 j W' tcdat
0G| dzlslrfsGE ‘"ymese s C sdzlstetsdzse ( Poveda & Bapt
(Poveda, 202 Wen et al. , 2022) , OCIsdolzs Is mMdMmis j§
OB slsduydedrs ( Culi et al ., 2021) etbl.P20R) tsis
yqddzdzd € * 9 Istsh s, 1-GOtsfipdys Nt © tets@edgdddd ] ykz & Is
tcd ytse d dzO d3d Is © BJLYtMjte] Hdz 5 odMmlskzy O
JdHtsY " Isdzgdr ctedB' ®© ( Odel etdl.e20®). Babal ol a,

1 sC 6] RO, odH" " dzj dz L L Histetso tscMucogzOM*
Trichoderma Aspergillus Penicillium, Alternaria, Acremoniumis © Hte' Y H Y €
odB i Bolz OdzZsOeBdz Misd yogzdzHoEWs dlo 'dp  Mfipts M) dzd
so¢ Hs CStsdzy Sy’ 2dzd - N IsRedigillaimautpg@seuds 6 d o
Alternaria altrernata (| o sL HW ¢, 2I9Q 1) dz | MiIsOdzts o dzj dzts,
SB d3j ) J dedz" L OfJ ozj dede” dzOMm" dzdzv Mmtsmdzd Lo (d
B Ctetsd3' yibsd ° MmMftstetslse ' tcdz BOCIsj 6" . v
'L sdz BYOHEtEs s e 58 dzOM ' dagetzy P Tidd] I8.OG.Usj TG
sB@Ils' 9, dzd odwoedzj dzgts OdzlsOctsdz’ fMis' o, w gt
o do yd dzda¥ 74 wetsfls' B' Sdztse ' ydzd ~ 4 Mmisc
Ozktsd3 CStesB ' BIsd -dzj dp dWeasdsjtcdst® dzizt 3ts o w g
W' s O Hzgefr 2 (J208L HWE SO ' dz

Jteded Bjtklsy BjLYitsMjtjHdE EyOmls!: & |
B' sdzte ' ydes'® mMdMmilsj d&3d. [MBdzdo j L dzOyJ dzdz
odH &8 (kZewkzisoaOdz ) Bk d3 St5yd dzsL O~ "L " «
&' mMsednr JjJSEStMdMisjdz. 1" dz2 " O yoOMmlsddzO ' L
CLickzBOdzj HJtej o tsiecSts2b o 1has (ypdpohjseds d') f ted-
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Cid dzsdz® L 27 oH jHtc jdgEfoggddzls z EZtc Oy J dzdzv Y do dm H
lsddz' L Oy' ~ Jeigh Bz ded *MzOj s @PpOr ttsL & dzOH O da
tesLodo O st Mw dO ~“tkzdds® kO dz' s 2 ' H
B CtedL skzlsotstcs 0o ORI s HgZW 8 ] dz'' LA e Odz' .

Cdzmtstey ' HY MEzeMstcOlstsiizIcbs f OBl{dz] e
ody OHC Iz HJte]j o dz odH(d tc ts ) dzd dz, ctedB (g
"degHdW jJtojdalsds , dzj cOIsdoedz IsO OdzsOcsdz Misc

JHd "¢ L dzO2B " dzh 90OcetsBBdr ¢ BRY sdzj dz
etz zo Odzdz" tc' L dzts’ IsStetsW " ydusi " Is @O dzgj ) Isigtst
odL dzZOyOs Is 26t ¢ dzd B d dzlz MdMmilsj diddets o L C
o' Lddr JIsOf On ’ihdzHEG g =zHEsdIS SsdjLdRlzL s B " S
Yy dedzd 3 R Otytseddzd ' 0 2d& COMm! B toj Mzt

| tod B dz' etk z9o Qegpz'C dd&' fiz' Ootc f WOAstc @ j o dzts ©
(Hjwe' dz' Isj tcOls Iz tc dz’ HY J o] &zZO d3O¢ Is! 3O 2 Y
fteseo jMisd st adgvdz ded?2 OdzOz' L. s J e Hd
WicOe d3j dels Otcdz’ Mis! ydeme HEMdz HY j da .

sid dzslstetsW dz0 OMS st BB ] GlsPtecdichEsBEn S
LEtO dzm' CHPPOEBfBEL Z Is! Mv B OCOISdd IsOC

¢ dzOH odwoeodzjdzt 406 tc' L dzd m IsO¢ Mts
mMdMmisj d3OIs d ydzd ~Ascenigdoth & ° H 8 Odlintsdzd ttsL §f SH'
yqdgdgs 190 ttsH' 9, 66 ©BH(Jdg, 26 fYstwHC o
esSLfBH &z LO Myjy" Odz' L Oy" * & Hjtcj otstelz?
Mk MistcOIs' 9 LOdZjxdIs! 9" H YdIls' o dg. K isdxdzs
&sdzd disdh ddz, 2023)

twWH ftOy’! U todftndzjy Cufjligerdstt 3 j dzdz o9 JH B9 t5¢
B Yyjls'' 9 10y sdzOdz desets ftediosHdtse s §f OteC L
o dH,' 9o tsYtsisd®AzZOdz' L 5o Odzts BscamyzstdzO fztsis di'tc o de
tcj 6 Bdz , Hdzv sl Cjeftsdrsc " dztesL if O Y Hzts M) ls
' L OcOdz dzj B W tStd ASESdIRAz’ & ISV j f YOdeth' = Mnjs 2C, ¢
2022;Bohoslavets & Prydiuk, 2023).
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1 06 O dzts a3, MsOdetsds dzO@ 1. 01. 2022 to. dz0
¢l Ekykdz hddzOe "HJ 2R PV 0C s s ff dstdaPeit 9
stceOdz L d3' o, L we¢dms 23 odHd o' Hdzj ] d&
2022).

1 OtcOL ° "HjdBlsIdW 9 Ytme Ogls s d3’ ¢ tsae d Ldxizdrfs o
J SshdMmlsj &3O~ 1 Or s dg'dadz® dzlssd£ftelf[O Iso d HyRedgdria o d
formosa Hygrophorus pustulatyd.actarius aurantiacusL. rufus, Paxillus involutus
sO .7 Q@e &zOyo"' Is* mw , hts HOdZ odHd ©' H' GO
L sCtej BBO, ftcd L Odz' mdej dzdz' Ctsdzd @ ldal pt SrK oz
Mi hg8l , 2020)

v OC BBy f tedete Mis PO Ezgz! IsOIsd HEMdz' HY j dedav |
H ¢ Btetsmdzd © fnGantbadgtus cibdarisgBelétis edulisls GAmanita
rubescenp |, hs teshisklis! £ ¢ ! CsdBBz ©0O2 tsdz
M cw dstso Odzj dzO HBC ZzOHdAzj o do'yg detizv Yy -o dz
LOBJ LY Jykr yd o903 dzdebkz ' daWtstedzOy' & H W o0
sy de¢d By dzde dn off dzdo " o ¢' tocdzd ytsHtsB Iz ®
nOtcytso 5° (Sepiladtddts 2QR4)

ltesBdzy d3d o do yj dzdzy o fcHaE @ ts L€ GIOdzEHARO &
srtesdzd ~ Rdz st 6 j dzs W s dzro ) IsdR@usO Ld2] d2dzw dz jd3
odHE IsO Mskf jdw 2tcéts jdHj B LBz B3O * i
tcj Odz! dzts’ tc' HE ' MdesMmlis”’ odHIE, Odzj ' HO
W'tslyj desL 2 HEts Odzlstetst 56 j(degdadHrS OL ds' Odz ' B dizis €2
MisO¥ Is HsMiskf dzd d3sd f s ' Hisd3dz] dedzy ff tets  dats
&z' MOr sOkf O sEttd®Oj edstziz. = 1 19ld wco,diz ik
SO " HJ dzls @V "oldse BDdztsdd YYdzs U pdz Pss v j too Bdzts’
(Anthurus archeri (Berk) E. Fischer Boletus regius Krombh Clavariadelphus
pistillaris (L.) Donk, Hericium coralloidegScop.) Persl.eucoagaricus nympharum
(Kalchbr.) Bon., Mutinus caninus(Huds.) Fr, Polyporus umbeditus (Pers.) Fr.,
Russula turciBres., Strobilomyces strobilaceué Sc o p . ) Ber k. ), €
LGt O dzd GanaflermaslycidugiCurtis) P. KarstGyromitra infula (Schaeff.)
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Q u ®Hericjum alpestrePers. H. cirrhatum (Pers.) Nikol.,Sarcosphaera canaria
(Jacq. ) SparassiSoemedtit | §t & Vesell) O 2 o9
ftojlsjdeH j das OB dzO@ o© Cdz¥ yjdedgW HBS Y j too tsdas
tsn o ts dzd i Astpriopghorad lycqperdoides(Bull.) Ditmar, Craterellus
cornucopioides(L.) Pers)( AtsC P j2 & 71 jtey df X dtsfifydsE dhdy,J ¢
f* " HCte]j fpdzs ¥ Is! Y dedz’ fls s bkdz COdz dz' fls+
clEykzd hddzoe, w¢ & Myw LMjtejHYj dedg? o
v OC sy ddb®’ - j dz' L s dviOltidgvaila raudida(Pers. ex Fr.) R.H.
Pet er sen, wed?2 f0O0ttOLdlskz’ dg®ccomyxalzj dzq < 2
LdzO2Hjded?2 dz0O dzOff " otetsL CAdzOH jdz' 2 Hjtjodc
sjtedIstste” ° ¢' .o Cses BOMdoekz o ¢ ®dzhusidg: € °
odsiigf ©° ' dzgHd S Olststesdz B ' Bdztsc ' { lzts ts detle.6zczts )
L nBH' ftotso JHJdadzg? d3 Ctsdzse’ ydes™ j € M
Md dzdh © 1 EddzO v jtedz 9 jy! &8° B&RZOMIS® of,
B Myj L tetsls O©dadz™ f ts { Podaslamopsis dalgpbrifornsstperk.)d dz)
Bresinsky. [ Odz0 L dzO=r" HEC O " HIse j toH d dzO,
Hdzw tetsL M dtej dedgv ' Mz ydr O ¥ ts4c @l &6 tzdztiz
WsdzHlz L OoHWECd L dzOydats 3k | 6] B gatizliz@ Szts DR2E  #3C
1 " HCtej Mdze ' Is! Mw tots dzif to jls@nls Odef@\ " ° 1§ 1
OMEBd3 SsB' BIsd E d2 MOr LisCodi3ay s tHD- 1 § ]
9" HM3j todzts”’ Hjtej addzed. A J Hitsmdz' HY j dedgw
odzgzlste’" hdz' » B rOdz' L d3° o toishy IS jdd@RO dalzv te iy j St
Bsyd dOIsd fwOCIsdydzi L OMIssmMize Odzdzgw o § 5«
SO LBjtej) ] dzde? §tedEtszdedze " Bdzisted )R8 iy dsz
f OB WIsOlsd, hts BCt" d3f y' dzdedr-m ° CBted Mmdzd
f ejmlsOo dzj dz0 I1SOC 5y o dHOMB], w g odMmlskzs
L OfmJ dzv v yd ydo ' tesmiskz y’ Hjted o 0O, fso s
Wistcdslzo Odzgdzy to' L desets Isdf 2 dEdegpjds g Odz'H
clizykzdo dfaseyj i ~° Hifmbtt§r' o bW sz
SccOdg’ LBEDL &2° z0O odmtsCd?2 t' o j dz B' B
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J Cmd Ml j@ppa? dzs.¢, 2018)

[ smdz" Hwyj dzded d SO P R Istc sz 0o Odzdzy W € sMis”
HJtoj o ddz' dzizlf ig OBhgllomis hartigii MisOdzatse dls! o Oy dz
9 o yJ dzdzV d3 oG wizddEdlc ¢ @ At OS IsjedmMisdSd H
L dzOyd dzdz?v Hdzvw Oy SdzOdz' detscts o Ctsted Mls O«
&z' Msesmlf sHOtM €87 H' Wdz' degsl§ ‘¢ sef 2B dftean® &
" dz021)v2 dZ'ffe@ctsH dzs e s L Off s ' HiZpgEBEO e; d Hs'toas O
hts dzOfMmj dzw e Is/ Hjtjodzd?2 MEeMlstOls. wjtejH
o d HAfhelia decipieng H® h n . & L i t Antodia sinuoddqFr.) E.iKar#t,s s .
Coniophora puteanéSchumach.) P. KarstCeriporia excelsdS. Lundell) Parmasto,
Dacrymyces chrysospermBsrk. & M.A. Curtis,Mucronella calvgAlb. & Schwein.)

Fr., Hericium coralloides(Scop.) Pers.Pholiota limonella(Peck) Sacc.Pholiotina
brunnea (Watling) Singer,Piloderma byssinun{ P . Kar s Postin cadsigl i «
(Schrad.) P. Karst.Pluteus leoninus(Schaeff.: Fr.) P. Kumm.Rigidoporus
sanguinolentugAlb. & Schwein.) Donk Skeletocutis amorph@r.) Kotl. & Pouzar.

(1 sesmMdz0e j y+, 2023) .

LIs%4, dzd L o OO aydfH =] 2Is jM S POH GctedB '
SteOdz L &3 &9 s Ot Olsf)! CsEts tjc' tsdzz  j o dzts
LsCte] B3O N"sHB W' Issf Ostsejdzgdegdr odH' o, 0]
mMfiy Odz' L Oy" °’ ZzOtcOL LOdzdh OF Is! mw  wdzj
MY tow d3tso Odzj ZzO o dL dzOydJ dzda¥ odHBoaBEts M
L dz2Oyd dedzV ) sMsgf fHlspgdesc 5 OdzOdz' Lz SO Istets:
3" CsB ' Slsd dzAdgSathal Lt HAsirifidsso  dzis € dr~ s Oted

[ siydz" HY j dedgvB PEzB st Bdzd F C Bdzse ' ydatss dz'
totsfdzef B f 5B Otzwh 5 o totst ftsodWL Odg L totsf
fjtcj o Oydets Mlssmizelss Mw "o Ctstedmdese s o ff
JEsdzseg' W SO off dzdeo dzO o dHJ IsHjdicj sdztafisls HidstHr
flotslsj sy j BLRlsd HEHS) HdS dgdedets disO dfgf vis, dztdsts 9 O
stz ydmdz® Is' , " EnugPopzjsiRrsy @&gshiswslE 9B O
JdzHtsW ' Isd, h 5 dzOBagillug Baenibacitkis Rsdasidomanas w et



58

B dzdots, Mftdwels: W' CMOy' ' OLtskk SO LB
(Purietal, 2017). 1 ' HE tcjPspddondeag8mcillys Adtirmbaitésia d
Acinetobacter’ Sphingomonadn ¢ dzOH O¢& Is tsmdzts o dz' ctolzt d
BOCIsjte' 2 BOGOI! sn 9dH & HJjtWwjo (I zumi,
LOfsB" GO Is! tesLodlsCk LORotstes 9 Odedz g to
Wkdzg ' s mdydzedes B IsOBAZ Is' 9. v OC " deH Iz
f 4 o dzd d3d W s te 30 dsfifn Is fjaBdztz Is ts ™ fiy 1O ¢ teiAipis ¢ riastt
LO-ottcs 9 Odatlal.,) 2A®AQU).z 1 sMdz Hded C OB L  wi
mMisd gz dzv y* tesmMislz osmMdzddz JdHBY " IsOdBBd L (
Cdmdzsis d (1AA), mMedze B dz' L Oy"' ° d3' dzd 6 Oc
WisihW OlsOoL d, zOWw o dztsfls -O d3'c getdziz d € i OB g ifs @ik o
Ccdmzslsd ( ACC) , W' Eemoy" oL slskz, B' BHJ
fiShkdqdzz kshs (War & Joshi, 2014) . - A j(
Csmf sHOtj d3 J dzH W ' st @) dzEREH @26 ) Is B Wedsd{d3dd
WOCIstste" 9 dOo Ctsdzdh dz' sets MjtejHsodh O, te]d
SO MISOH' 2 ttsL o dIsC zetdl.p2@0B). f Otclsdzj tc' © ( An &
[ sfdz' Hy k¥ yd J dzH BYW ' Is dz 3 CPizéats talde® dz'
Htsfdz' Hdzd S Odzd ' L s dzd ts oBGOR' IBACHAB Hyis, Etfwidza spiec s H
Flavobacteriumsp.,Pseudomonasp.,Cytophagasp.,Leuconostosp., Micrococcus
sp., Xanthomonas p . (Cankar et al ., 2005) . 1
(Pinussylvestri3 ' L sdz! tsd O dgtis {f HO'ls I gz’ BszidonsoaSytingae
Pectobacteriumcaratovorum Enterobacter (Lelliottia) nimipressurallig z d3ts o
f Ols 56 JPddiizbrescéns Paenibacillus polymyxa Pantoea agglomeran$ ‘
M Of tc s IsBaddlisgubt(lis, B. pumillug , © cldc@SBEy ( { 9. 20w ¢ s
it OL sd3 WH &Bgaz,H g dzdzgv = ( St one et al ., 2
dzO Jj dzH sW ' Is dzg' BOSCIsjte' ™ WG ¢ jdzHBW' ' Isdz e
BOCIsjte' 2 bk ttshddd . polstste OF yde'dzls te ts ) dzd
W dzw e Is ! MtsB 5 NS dzOH dzj , fosmMststesots Is
mMjtcjHtsoadh j " mdziz © O dzdz" . sddzB ' tsilsd ydz Of
tcsmozd dzOdsd  ° HOo dzg' d&3d I1sO W kzdzH Od3j dzls Odz' dz



59

dzj f sd3' Isdz' |, CdaW € s o-®@EA f Sls1COQedzd dAff to dtelEOn ddgfizi
kO Is! M B ssd3’ 9, O B CtsBdzO® Ctsdzsdz L O
odzzlstc’ hdzgv OBB L O HBYItSBsEetsE ¢ Mstsdzse ' y
fsojtorndzgj ots HJL' daW' CtsoOdets’ IsCOdzeddzed, OBt
' IsdEsdz’ L tso Odets’  totsMmdzd dedgs € e s & B dz@ ded L 3¢ dzB B
hdJtesC sz H ' Of &t dzle Otelhfg tkdztiz ffal, 200)us(OStda
yd dzsd3, J dzH tsW ' Is di’ d30BECE dstfj dedzfiztzB)tsedz] D " H] to o d
LO dsttkOd dscts ' & tshmkkz ' wsLedlSl
ftesyj MOS. tOLBE L Isdd, f Olstsc j-tzdzds? € ig& e
Btsyj Bllsd ftslskzyddd o jChstesds & jf" W' Istsl

131] ' ls@ty st WS Hyjj s fdrse Odes’
fOssdse W5 & Msodf Hjkjodds: wofddd

l " s0dz' @sdsizdzf Quesukmbul.. [ s Odzdz' di3d H j MW
Hjtcj 8O Quersus i . L 5% tegpul3® R OtcOCIsjtedL 2 Is+
CsdzeS Ztoj des s tesdstsy dz' Mise SO tej L dMmisj dzls dz’ |
fted MC stej dzts ¢ Sdz@0 'Hisd tolsd dgalz sy 'Is d td3®fgds dzd 7 & d3t
tej ' Mistelz® s Mw  dzso fso ' Htsd3dzj dzdzv fftets Is
LictsmisOdzdz?" HEZB O, fsowLOdzz L HjJGWOHOY
tesmdzd dz, IsOC ° y' dzdr BOMde " ©. 1 ' HEBAES,
YJ tecfip stc" sHOBBd MlsOB ' dz' L Oy' ' MOdz IsOtcdatsc
9 ' H i3] to(P gedev dz8039). [ smdz' Hdzd € Oz o' Hd3' YO
oMlsOdzse dzj d&zO0 r~esdesdzse ™ W HOdzse s woadhO.
oGt dgdze 6 Is! Isted roddz' ( flzfiar’ HOESEZEEOY
HEzB O, wCl MmMeftcseatsHy ko Odzsy! AO0dd deg@®Mmtso
1946 totc.-19I8@ (Jligxdr'4d2000). dwlskztcB tso Odz ftcOCIs
&z' mMtse t5° CGOdkzlzL ° ZzOt oL ° L e s H Bzl B dz jzdzd
i tcd Wwdied ¢ dzjf dddets dzts € & diflzdHnlz BdE ofifftsafn) Is O LGt dets, dzk
tesdzl HAdazOd3' YdeBBIpsolssaiZz f sh d 6 jHdzde' © o0 IHE det
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md detsff Isd ydz' SO ¢ d&z' BBOIsd ydz Oltiemdserat, 2002( 6 * |
fticdmMizlsdzg Mis: ' dzo(Maussdkiddd 2021h Mukhanzdiyeeta., 2021
[ Oywa,) 0 2 1dz? j € y' 2(Beadil et @lg 20dzs Jiang et al., 2019;
Kulbanska et al., 2021; Ruz- meet al., 2019) s©O ' dz. 1 OtcOL
LOf e sdztso Odzdmr Isjstc’ 2 YlstejBlz' dOEZCtSO T
dJWJH HBMdZ HddSC o Htdyddz o' H d3d tc Odzdzw
ftiodrddzr dzgd S ' @ " daWJCy' 2dets’™ JI8' sdz5cO0Ote QL 'L t
Ctc® dzOr | otesf d IsO wczSpu difthiedefs | dzjc O 6D O
HEp Ot Ed@Ra W dzC s ,j s2 @& v v C tscts PhiftdtphtiioraL Oc
ramorum (Werres, De Cock & Man in't VeldGr ¢ n weadl.,2008) 1 B zZH dz
oS dzd € O sdf seo* Mdd&f Issdzd ' dei * ¢ o Odadav
dz0 6 ' d&z€ O~ Querchplsdabuyr @. falcaiads ®. rubra (Brasieret al, 2009.
sOCtsy E dzOEZC s 24wz G Odsdizdas’* * ¢ dB3OMtse 5°
YdJ detsL2 Hoj Is+ mw f tcts o " dzls ( Oak Wil t),
Bretziellafagacearum(Bretz) Z.W. de Beer, Marinc., T.A. Duong & M.J. Wingf.,
2017 (Beeret al, 2019. | § ' HIso jJ tcH Y § dz 9 HsBsMmIs' I
Hited o ddztf | E3zB)@d O dz@ & ,L s dz' ts 9 OCQpdidstoncatquErus
(Georgev.) Nannf. 1934Taerumet al., 208).

ZtSHtSs LBEHdASC 9@ BOSCISjt' 5L ' 9, st dzO
JSMYf jtoeddzj dzlsOdz! dets " HIso jtoH Y j dets f tod YJ Is¢
BOMsease s o Mdrnr Odede? HJte] o HizB O. J HdZ L
BOCIjt' L " o HAZ@BB 1OH | @RdefBics] dzaj dzC 2, L ¢
2H] H@Elsjtc' Odz' dzgi o Mmd Xaditmdrovnas ginefceSEagdhidz] dzj
Parfenenko sp. nRlasmopara nigrequercinaSczerbinParfenenko sp. nErwinia
multivora SczerbinParfenenko sp. nlO E. lignifilla SczerbinParfenenko sp. n.
(zjtcB iV j dzj dzC BOCBEP 58) OGBS J tch Odz! dzd?2 tcO
G' d&zs€C HEBO o9dSdzd ¢ ©° {RsezdodytmasisyzdoaondglH B
QoBLHWC Is@ ‘fdedyd Bozl 1 Isl@fsdalpa crédin&sybep.
britannicaBr ady et L.agdercinagbsp.@puli Toth et al. 2013Li et al.,
2014) tatsylk LO MBI SEROBHPOESZISGE LEOA §



61

Mt tc d yd dsfldolescensvii g u | a Psewi@monasp.( | 52 yz2¢ [.0
1 2tcO Mdie@ S'Isggnd@BY Is s d3d dzOE. valaghicaGeod) etdod E.O dz'
gueieicolaGeorg, et Bod.E. valachicaf. onacg Micrococcus dendroporthdsudw,
P.syringaevonHall(j e sL Hw ¢ BO "dz., 2011

1 OteOL ° ‘ HsCOLd hdqesSsets ff sh dtc]j dadaw
LOdzi f OHEZ HEBO (AAQ@D)e Wade P I| I hdzd € 5B to
nOteOCIsjtedL 2 Is! v wC ME AHka\@sted ¢ @H 65 a3 S

Quercus robur® Q. petraeaL. (Mat t . ) Liebl . ), 2 HjiwC(d:
mMd3j elsdz’ Mis! fJoslswetsds §Oo6wWIsd tesC ' o ' Mmdzw
fsd3 Isdzedd3 Md B ssdBsd3 Oy J dedz? Mmistseo Bzt

©dHd B GBrdaneria g@odwiniDenman et al. 201Z5ibbsella quercinecans
Brady et al. 2011l onsdale&britannica(Brady et al. 207) Li et al. 2017s ®ahnella
victorianaBrady et al. 201{Doonaret al., 2019; Gathercole etal.,2021) v ¢ ' o dz'

¢c' e+ €dn dz' wip@-z) | g t6 thfistc Iz & s ¢ fd i3t Is ts «
Mysmis) ez @b Sy i3° Myjedns odH’ & d MW dn
castaneifoliaC. A. Mey, Q. brantii L i n dChrpinus betulusL. whdzlz ¥ Is+
B3y ~otstsBiSE 9 wWOdA kO CEHAOBYd B c®d2 G ¢
z 1 jddSsBtedlsOdz L sSCBJBOL @AW o d8 Undsf  fd:
fsdz' BOCIsj t6' Odzr dzd d3 B. Sgmodbtfirdiz joCofrfIde) * Is ‘Hfj W ¢
dzj ¢ tc ts dModatsAmirabadet al, 2019; Nonegt al, 2022)

s OC By  SHusidyd] dafi@disfjtdas Odz' dzed 2 " ¢ dzd
scorchi BLS) HEBO, h s MY tc dXyldlldzfastidsosafyVells Bt@IS Is j t
1987, C sdzts e ' ydzts® odis H gt 6 jovaL] g flzdiiss B A3 Y 2° ff
X.fastidiosalf JtcJ HO " s+ MW 9" H HJtjoO HB HJjtk]oO
sO¢ d d&3d v Baldy&fLa Pantaj 2017).

I shde " Is: Mw E Mo " Is° CStwOf dzd dzdzO 9 St
( L B Iz i ldads6lalea quercingHildebrand and Schroth 1967) Brady et al. 2Qi2
etal.,2014) &OtOL " L Otej ' Mistctso O diBiosdsdl &b. j2093)s ® * H
S sdizs®tm et al.,, 2018)] v SO dzo o VW o dzj dast tdrdstitsokdsdac
~n9S&EBHEB O, dzOo j H jsdziiseEvinta tguerdinegp daiz(Hild. j



62

and Schroth, 1967 fy dztdrpdddsf Istsdsd ( L dzj B Otc o dzj dzdz" ) B
oo0vwLSCt to Hddzd ( foEd] LLtglagdagO)L, EMELOED jSdGy Qb
sO hCsHByYtdzyhlt SO J tztc, d©320 0 &P dzd dzdzts’
toj ' Mistelze Is! 'Is @Cdyw olgdd ffdghov C 57 OBt BsCtots’
I E. carotovorasubspcarotovora(Jones, 1901Dye 1969) | s2 ykz¢ .0 ' dz.

[ HdZ " ¥ ‘L dzO2B ' dz h fshdtej dzdm SO dzj
f cn SHY jBd@RYSs j‘tc’ O dz' @Quécu® rsbwy dal Oz H dzd SLdlgtiavy € ts
nimipressuraligCarter 1945) Brady et al. 201Rylbanska et al., 2031

Il " ls0dz dz' tsB dz' cAblsghlbaMillf IO Isis @tz 2 ~ YO &
tcj 6 BdzZOR § dZOdzj sd MitsMmMisjte’ cO' by gz § 552
&z e ' Lddr o9dH 9, odSdzdtOdz ¢ tsd3B' dzO
sO OB' Slsdydets’ ftedqtesHd. dwjtejH odH' 9, dal
o ddH tctRbids( Mi | | . ) . cdzdyd o &z' mMd EMdr O8 k
1 " adz ydzts® ¢ dzKhadii€etal., 2¢T;iKsadak 6t al. (2019

Abiesalbas dMlszf O BGHd "5 "L GcBdzssddn~ dz°' -
Otcj Odzz. 1 BCtcj &3O, o 'R st tef@'j dtAp CdeCR
sdm. 0., Htd y¥ d&dzi] € Stch fadz] o BIGIE Bdeds Y J to
sO d&z' Mse M sHOM! €' L OatsHd tcOd3dztzg tdz' o Hf ¢
ME zOQHz . ¥ z2dz¢ y' sdzOdz! dzd o3 f ted L dzOyJ dzda?joy OHs
54,0 %, ftodtcis A &sD 58 dmlpditer) oS o200 %
LOndMazdl % wdzdyjodna desfigikinls Qdz cots dztse dzats@ds
odCdzt yjdets BdzdL ' €5 22¢C ta@. Mls @i Rietgs © wal
fstelzh | zZO.H | ci)BE&EBdE  j cgds' Lo dh &° s ls
fsCOLHfEJotrsRhls®d & COljetstc’ WEk dz8 M4 9 .cO«
J S dz2 Ol @y ‘22 dzgd Ae OL d, [ 1f ke d s, s§ots st jstftdsdidiag
SLHBtoHoydZ, L[ cOdz§ so &z' MemisOdzd L Htsd3'
L O2 &3O Is fzshz 5,4 Isdif ¢O (6,8 %),
J ¢ MY izz Ols Oy tz? BzROIK" M (

cizdyd o f e g detsc 5§ & s § Jdgizef)otsiatdly © 1
e d2fgishigdis’ 2 ERY  Hdasd | dadntf e o teded & § 8
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OB "' tsls,d ybdzg 8 ' )HOPdEdismdzd M dz' 56 o g’ teojdavdat] h' QL
fdsj oj ud dzOdzd IsO Bk yd dzO zafi dz® Z I 45 ozl toettc ts & bz
fpls® 2 ¢ " Mmisdz' igkAespifl]’ ecbd N Iz ® Ols fCipj datsEis@idroiwlitg o
‘deh g toj odfchn 9, FageEfdgljate® O L d3j dzh j dzdzv 2 tsG
Cdzh dm o d Hdal," CWZE HdzORjts soddgddgds tftsls § dzd3ts Y dats
MY tcd w3g dizh j de@ee Odz! dzts’™ Mls' 2 CtsMmils’™ Hjt] otsMlis
tdaW j Sy 2 e s Osdgl t dz. , 2019

l toslswetsdz sMlsOdzdz’ = HoetR HjMWwisddz Is¢ M
Hijtcj o sMmisOde &H,d3d@s Qi@iflesajbae ' 7 o ' € s olafif »OGls
Otcj Ozl h ( tc.j dddaw druidfiglis(OB * dz' v Ry © o tdiflad@tdgls: € tc
Mo Isk 90t o0t 88 lsi, Hoslsy dzO2yYyoOMmlis'
Hitsh " o, Ctstej dzgj ots¥ ckBCsE Cstets” HOB] IsC
(vyjtef PCBRH12). [ MmilsOdzdz Hsfpdz' HY J dedz? Mo " H
MisOdz dz' M' g dvmt klz ‘OB st d ydzd r yddzded € 9 L
ssdizz ydmdz ‘ f OtcOL dIs Otedzd d3q , MdtedH wC
BOCIsjtc' Odz dzgd » elad 2B ( Goychuk

[d G lcOHADES albac szt dzgd d3 yddesdz fseodwLlz' Is
Y dlls' ' W dzs tAf @bsts e jYdidzd - ctedB "' 9. v O¢, )
"My Odgm: CSdr 1 " tejdzgj e dzOOL Ctstej dzs *, 'L
Y to d ydHejedamsidion annosurtFr.) Bref.s.l. s O tc s frj dzifisgumtb s H Iz
(Oliva&Colinas 2010). |1 uvCtcO &dzOdD L Hzts tintzddiOdetst
MstsoBlkztctso 5° HjteJodded wWdzdy’ "HjdalsdW ' €t
LsCt] &3O ¢ Bufamigns ptsH is O. parviperenNi e mel 2 & Ko
l sctc' Bda( 2 2B @8 ) dz ¥ ls & figOug'ddea®iiddd dzlz W izt 3y 6 ¢

B' dzs' Bk 1 tdzeOtt' ' Mftedyddz dzij dBOMseo dd3 f t
1994) . 1 sdzt s € HsMdz" Hdzed € d OStsYy Mnrdd
wdzd y' B' dzts’ (Sierpinski, zZ. , 19811, |

o § dzdPbytophthora citricolesbawadd ) d dzR. dactogunvar.applanataChester),
'Lisdz) 59 Odzad A tL M wdzy' @ wdzdy' B ' dzts’ ,
tctsL MOH dzd ¢ Or et( &.y 2004k @ WE ksiy My .o H f tod ydd
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MOdz' IsOtcdzts ¢ SAbisplsiitadzz " H j e JansC O Yk Is dzdBlihg s ¢
et al., 2009) IO L dgjde" jdedzgw ftesydm' o
et al., 2015).

[Mdzso dzd B ¢ SROF O gd )zt iy dz' Abieg @hjad O
L Oo HO¥ Is! C HJ tc] g t ByoktenE@scspingEiR el B 8¢ ', o
P. curvidensGermar, 1824 Kreudeet al., 1 99 9) , w g ‘ fJte] o
hC' Hded ¢ O] .

Hjto2 L detse ftotsB dzj dyss dx'sligte DisE 5 ¢ tf fisfute 1
Mis. ) MOkt &EAhssapa i e ke ®dzdzd Fire, w¢
wC fsodz0 olscORHcd @) sdMsSdd3 ' o dzj d3 mod3d
o' HABBJteOdzdz? W dzd Y fso0wWLzy Is! L dzd L € ts8
f tsmtsH YT idddavi i(al ., 2 0e0aB2000gar kovi

1 OteOL * @6 dzts B @ de' zdztsiztd) f2Boidsdlbeo ¢ ° tcm! € d
1" oHjdzdzse s wdB ' tlz, hs teBkzdito dzj des o' € K
' sestftcteiwld j des¥ yklsdzde ' Mis® Hjtjo HE to
HiS L OB tclzROdBR dkdzO. tclic. o fyd -~ O dzdzve lsBpfygraphuis s y C
proximusBlandford (Kharulet al, 2017).

l Oydzdots oT HOAD (R ¢ Jjtc' tsH 9 Apesyalbazdz”
W IssBOCIsj cOBzsE s YydedfcOC Isd ydzts dzj tetsL G dzW ¢
OCIsjte’ Odz! dzgO MBI ssd3OIsd ¢ O. [ HdA&ZOC vy
BOCIjte' sL ' 8 E Isj dylztdsmdglas 2 dadj~f tal* dfj O nts L dfQLdd
ftotsMmilsj ykels: Mw E BOGCOIs! t5n EPEBI B dr H s ERE
Msshkzo Odzd ! c¢cwet woode OBB ¢ BsCwO®ISkZzZA L]
1934 twtsCtsd3 (Lagerberg T., 1934), 0O ]t
dz0 dzd MEmadedgh 1045 wsCtsds (Carter, 1945) .

Il " HYf 89 " Hds H S fizlc s & | H gz'ddis & 15 O Is @dizesd 2O
Mlseo jtcHYyEZo Olsd, "t BOCIsjtc' Odz datsts o tsHW dzf t
Hjtedo, s LetsMIsOsIs! Bk t' Ldzdr btsy¢coOa

1 OtcOL ' LOBgYgbliccm@dgf ssdzd EZtcOx j dedzv B
HjwCdma ©dH' AbiesMj tb Ldc OtktelaOle wz ¢, cftsdz = s

o)
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A. nordmanniana Spach (z j toe B-i @zc W J dzj1@83)ts A. sibirica Ledeb.,
A. nephrolepisMaxim. (v J tc f ©Z08&2) A. alba Mill., A. balsamea(L.) Mill .,
A. concolor (Gord Et Glend) Lindl. ex Hildebr., A. grandis (Dougl.) ex D. Don)
Lindl., A. lasiocarpa(Hook.) Nutt., A. amabilis(Dougl.) ex Forbes A. proceraRehd,
A. magnificaA. Murr., A. magnificavar. shastensit.emm (Ward & Pong, 1980;
Y J t6ff (POIRPA. sachalinemsidlast. (Sano Y., 1995).

L 1963 Jesyz j-bOldz] dzj dz$ 5 GHdh@E &BOECISF
B dOOdese OC Isj tc' Odz! @OL B s dzdiff ©OBD'dAOS §f Ols s G §
G tc Od3dzj G O lsodjofriifffiz® @ €zls Erwihiad' multivora Scz-Parf. ¢ j tc B-d dz
1 OteW j dzgj BO 5, o196 dzj dzO L ¢ SHde(dG: deQ] HBAGRG CHS) tds
Qo st ® @dzts o( s @Rts, 2Qil; v j tof © 0D . c ¢ OBPY ©B [
H sMdz' HEdedrétalora(Jones 1901) Bergegt al.1 9 2 3E. nmil@vora dz30 & Is !
HizYd f@&yOC Is | todfth)plsifofiz) YHAs dis H dzts ¢ & tedsdsH B .O ¢
E. nimipressuralis © E. multivora 7 yJ tc' L dzB OCasdjHegiz2 r 5 tS¥
fnd i3 stsd30Is d ¢ oy j W@ CoR[ASICAz) .( | OL O Oz, B OC ks
LO Md&Bf HidHY stc' L dgv v Is! Mmw o' H GtcdB.dzd -
1 OMOBY J telzp BzOflsddfijIs 2 §f dz'  ‘s:fiisecdzdfsist figflde § dzdz™
o s etse ' Is 6z Bzd alzof dzv dz’ SO f)' dzdz' tsfif jj ] HSH®
s dzO B dzp dgdp't Aztid@y j HigdtE (Jacobi, 2009; Goychuk et al 2020;
Goychuk.et al, 2021).

L BfMisOdzdz HjMWIsdte' yyv k£ ¢ ! ¢dr O
f syodzd BBOMsoats o MAble®lalda @i @ o RS P dzedzts Ml
h ¢ tsH tsyd dzdz' ZOfMmdz' HSCd HOds’ HjGtOHOY"
f syddzOs Is! Htsfdz' HY Ed@llsad Mvdzd | fi 1§ OB &P & g ldzO
ftcOCIsdydzets f 59 dzO dzj dztsy dzd @ ' Mmis+ AW tsjisdglk v ¢ dac

EyOfmiss W tsctdsiglzty olsdzdidy ts dgd dzts g ozts 6 £ sots[vWaf xz'

hts ' HiIso | tewydgddzdzCds ls* | ¢ tFagtssylvalicz B. athal d3ts ¢
g d dzls OC ) ts dzts dis Iovts tfs ‘sz dzdfoteffiidss H dzd = W dzd yd 9 d =
ftojHB]ssd3 HBoctsd Isdz' n HdMEEmM" 2 GlsBB s
z' " aded & " 9. [ 8 C° degV ts bz boDAcOMf tsg @edg M Is J € &
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MlsOdzd *° dzgO@ fjtejhCtsH' odte' hj dzde uifstictsE @)
‘dz. , . 2019)

LV dzd f dz' tcfGek7 tSHJtoy Odpdg'L kzifizj sOdsr o WH i) dz'
csklsm! ¢j dz' Misoejlz dets fiftftdtsi0Q)taqjlsdatts eédzOkz ¢ s d 2
HERSE ftots ° dz' W Abiek allidBz@? Is jsth)s@df'dzzd d@3 tcOC ts
BOCIsj to' ' Brwinia, tcifkzdz' " j ' HIse jtoH d dzsmw
Hisfpdz' HY j dedew d&3d, * H O dikdiigdic * * Bod2dgRI8)IHGs frj ddz. H, dzc

) osists o dte' N j dzdzv  f lies albpiiC o ') ERiEEEdRY i) dzd
fted ud dzlstgd s ¢t dpts{cesly dztsH B2 yHjOdzj S sf j hpf tod yd
BOMseo sets tsMdzOB dzj dzdeX. alg’ L s o L GO B Gl
YJ detsf stf,lzday ys@d ydats' Is soydfigfls efieiiglds]j dgj W 3ty &€ dz®
i 4 toh thplddz f. jod@Wls d o tzef2 o d ISt € OdzOj tetsB detsE &S 2 ¢
Gjlsj tedzdpdgts ¥ tc G Code CLAfLAE)‘ Is' fmw L o' dz' dzj dzdzV o3
dz' " fted to L Sntsd®zizy ttcphdgzdzde'] b jizic &' W@ dzle @ *
ftcduydded yses dzj sy dzdoets o MmMlsOdesoa disd flsOls
sd3dz HB YshkC' o cdzdeddzdzdr ftodyddz L OR ¢
tc' Ldz ddIssHd HBMdZ HYyjdz2, MiteiH wEdm 8C
HisL o edzffee dIsd W & d isilzdg” diaf dz' Msetsets yJ dz
HjfMistekzCIsdo dad 5O tojcGjdzj Oy VR Gedsh)destpts
md dzls O¢ s dEs@R' Gy jdzsds wSDdEO def detsisdsp dets O t6 £ dg f azdizd ¢ d
w g ftcdLotsSHWIS! His I8 H dg'ists dited Hadztc s 10y & 15 €
W' ststf Oas'cH diz @ dzdavhla( o Stes¢C O IsO " dz. , 201!

l " lsOdz dz7 B dz' PiCkbapiek (HfKaShs(detsdg' " " L
Mz yOfmded s HtosB dzj d3 dz'vff et cizg M & Biflagzy O te fighs]ec
tetsL f syodzsmw -BOtHEBYOLXK MMB. o dzOMdz' HEsC
[ Mt B dzd 9ds0 & GsedelDtc f Ols g4 € 5 & tizla], HUE tcdD * figlis © 5 Bz
ftod f OO® f 4fz® dzd dztso © @z dsMiz@Uad | JjURiaECsdzwisizy
o fnd n OEZAS flzdzj dets 35 Isdfyp. GO W dzd dedzd®¢ 1 ©tcf O
sO ' dz.4,j t2jOEldAMYBc] IsC GZzOMB & el 6 O.dFbipdnw'c OB dzd L '
7 kdfi. Ccldpumdisod® AL G duf OF { €5 BE7).(toly L& dslsiay



67

f Olstsdztse ' ydzed s oy jAOt@O$ B Q il F IS tofis® edd & O tzdz
L BlzH dzd ¢ ' Cofs tg jdelf jdn] t@tetsroblasifiprepp.ls @rmillaria spp) H MW 6
J " W dEssE QOS Is pto iz O tg jdadms @ dZD £ Is ' iy Wi Iss' tQEdz
sMjted HEd dBZOMtso Sadlgtinadss@ d3 daPHj ~dadz"C fryd slosty dOdts ¢
i tc d u dsiatsdrO B daj fiolefizl © dzaizy SV ddCd s H Odz! h sdiftc @ Sl d
off dzcgez » W dBEEBSdztse ' Yz rd2fep B H N6 YDl s
ud f gendd@ )iz’ B0 sy ezl yd L s @degay' ¢ 2, s
2009 Hlasny& Sitkova, 2010.

ltesyd mMd oMmMdnrOdedzy WwWdzddzdzed ¢ @ My sMilsy to
( TSeda &lj X004 ; L ekoKumncg 2006; Grodzki, 2007 s 5L dzts o !
StOBOte J!,, LISHBHPHBO Is W dgd dggizcfuSGiplaztEnet al.,
2021) 1 ts (Brobizki, 2007) t kz (B daetdl, 2019) o dzts o Mojekshdzd
etal, 2017) vy {Jroon'§gov §, & [ R adh dzts 2 OHIgED) tetOtsl O
WodzdedeS d hdzd o QY ez € OB du@E BB IS Bz
(s L dzsasipy C2PdB). L dz' s LCOBEBELSW dZOtO- Sk’ Is!
fted ud zts o jsHaiEO'B dzy slzdzy  Is Gs sadfihd ~HQ dizdfRenRyérsICodz’
1991).

1 0 § s5YyOIsi§ kzdz@ 0HOjOtc Pice@= DidaisH 2 824 E hIsOls
H4z2¢ YoyOdtsmw s OHOdzdz" ~ots’ | dzts € Odz' dzj
oqdqtOL ¢, wCj o' dz dzes ftesctc] Mo Odzts. ¢
cLOdz) fOH wWdzddzde (¢spruce declinee)i. 1
G tc d Btds H Riaporthe yelsdzdpdd&dh (2 yd dodj dz" ' 2 Mmls
Picea pungen<”. Glauca P. glaucavar.densataP. omorika' P. Meyeri(McTavish
etal., 2018).

z2J GGHd& ‘¥ fwdyddst LO0cdsj d& W dzd dzts o
ftseoQwL Odz L W' Ophsostogts pidedsy O. detzapis O.dpgnus(
Grosmannia piceiperdd;. cucullatg, 0L Y 2 ¢ Guiidtc O d3B Tetmo@uggpp.( = -~
Mmddie " sls @ Y dedsdsde ©d3d ) , hts Cdztsdz L z¢¥ IsH W dz(
Kol aS2k, 2010) .


https://uk.wikipedia.org/wiki/A.Dietr.
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tn d dz' dPicéplsabiesi s f sh CSH Y j dedz? o ' Istcts d3, ts
f Olstsc J dzO d3d HetdsobeSidiaspp. (Kricanset al., 2020) Armillaria spp.
(Kel a, & Sa¥ Qrededgm, ze2ds0 1 1ffls® 2 ¢ " Misiv t5C oty od:
o dH" dzj dets yMsrsiliad 9 gH Jdh € SIHAY orealis' Adasfpistipes
A. solidipes' A. gallica( Ke | a, & S200l 1hle)i,m IstsH weg o9
fshdqtej dzgd d3 ' "H mmwvipowdidizda(mde I° @ & HKauoenoshngFn)e n
Bref, Is@ty HojdvHdg € ts B dzA Snfgllea s.l.( L 5 € 6 Adgsoyae
(Romagn.) Herink)(s ct O 30#&j Yy O,y205.1 09 ' Is! WYWomgq s O glzc
§ 5 te jsdpidem &g fd3 deH dzts ¥y dodzdzdsis'doy dzts ¢ S B dhim 5B Y d
Ht ded 3 J§ dedzv L On d'inadlfl&®@ WigHac W 2 Hij Gf p dzjCdias O
CORrBsSs € Md dztsWe@axDdeg y¢ , &. [ Oywas, 2018

1 OcOlsts HBMdzZ Hd2d ¢ © Jtdyddetse B BBlIsdyd
ZOMOHYEdWOAZ | stetst d¢ dsjOc S do dp |pe@AEDGraphud..
(Raffa et al., 2008; Fahs& Heurich, 2011; Seidkt al, 2014) Is@ty dH
Mz § § % dzduplicatus(C.R. Sahl), Pityogenes chalcographuk.), Polygraphus
polygraphus(L.), Pityophthorus pityographug¢ Rat z . )" IS'GizhfdzsW Oc
L B¢ telj d3OSHidddrels Gerambycidads t O dzOtej y* , &. [ Oyw -,

s zlsdzg 5 yddzded € sd3 H J° Buss@mheledchus Mogfonatuy’ dz
Mamiya et Enda, dzls | dzfiafoLdadflR s § sh f € fsdedrfs L OC 2§ tstos
IsteOn 4  H, o dzOMmdz' HisC ysets f sef ‘tehdz’t Hs'
SstsLkzse ! $¥d2, 2017

l md r ©dzd® ¢ dseQj dPiceaHapidsly o1 ‘ydjda) dzOwOL * i
f sz tss2 0201 8 tc. etdl.,Q02l)adiFeero R J oHdndz'  bfho * H Yy (
sy, Mt o dHYGEfleERdGIlsdj ¥' Motets HtodtcsH dztsec
3d Y Odzd , Hié&xnCabies'wLérix decidua . AJdzsteOdz dz' 2 |
J SMmMistej 3PpEzhtzf = H | s dzmistelz & Is ! L dzO ydad L dzd
( K1l |Ii 2099 Rrdtzscletal, 2020).] " H s Bz s MHdgptc J 9 @BAnls ©
Picea abiest s tc d3lz fso jtorndej oz Cttojdzgj oz MmdMmlsj
dzy Mis Oy’ o 5 dzg s disld (20HYdzls ©  (


https://link.springer.com/article/10.1007/s00468-020-01973-0#ref-CR43
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Picea abies d3' C tslstc s W dzf dg d ® df H BrRmEiE Boletas, Russula
Lactarius Is O Wdg.te di3lz 8’ IS - B3 )¢ sty Lftec * toh j dzdgw i t
3" S sted L Skzls oLtsBic jHdEAgWdzdzVIs © M E dzOH Iz 3" CstedL C
tsfdzOB dzj dzdzw B ' ©ls dlagd2ts 't wiagiixfizi2 1§ Gstiplgd s jedgdey] ¢
i tc d tc Ngdeimetdl., 2018).

1 " lsOdz "Gels f s @rls Badpts sylvaticd.1 ¢ ateslf j 2 M)! €
odMmMBC " 2 ' dz soadlstcedo Odzsfmls' , O OCBY h dte
Otcj Odzz L tesMisOdzdzgw ( dzOf ted & dzOH, G dz' d3OIs o
Cdzdz’Hdedzts " tef! C8° L tsdzd, o H ofuwHs cigdds ~ friddz-d
' H <3 HB >7) ‘ zO2B "' dz' h CtodzC 2toj dzls s
sjtedlstste’ ° | otcstzdg Sehsoty, ZRHHS Y . © Lkdz' € O«
Wttt dOy BEREECWGodL e Isf e b GBES &' Misy , o (
B' MW jtedz ety OtcmMb®] L dzOy) dzdz? tsftplis Gatzdz s a
Hy Mwisd dz' Islsw d3d f° H off dzd o s 3 f tod tctsH dzd -
ZOo Csdzdh dz' sets MjtejHtsadh O L d3j dgh ¥ Is+ fyw
L d3' dzt ‘ IsiisfipMc O ldstelz Cf G ° toh 2 Is dnts B thH WD, dz' As0XC

1 Oc¢ OBagu sylvaticalf e Ztets sz B E Olsdr ~ tolzdzls '
Cdz' d3sOIsd ydzem{f tedafosts alsd P S S My * " dztiztgl dzj foin
Wistcd3lz o Odzdzs h ZD2EMIsBE R CdetsL " 9 Hts dzl d ©Isl§ &tz
mMdz' cse’ " az' b@do Yybtsgr Oz L OMmkzh dzde ' (jt6' s
Mo ' 2 Ydlls' ad?2 {filsj dzy’' 0Odz, Yyomls® hj ftsh
CtodB-PHBFOL JIsOBd IsO BOSCIjte" wdsd. v OC" weod
tc 02 tsdz' BLE G g OR'OMfp'f a0 Is s 9 68  UcAsE 40
LOMmMEzh dzdedr Hjte" sH" " ® (1961, 1962 ° 1964
fsh qtej dedgw dzj StetsL dzgd - cOCtsodr roBtcB
ltedCOtef Olslsw ' H YO dz2' Mtsoh ts e dzck Lz'o WislzdA 6
FtcOy jdg' Mis: BECAdWEC 8 dzO Iss2 yofm MlsOdztso d
fJjto' 5021 WK ' 9, § EOCHGotgffj tEorsictss L s @O
PtcOy jdz Mis! Hjtjo §Oltsej dedzd i3 (B &EssinE
2005)
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gjtjH Htwdydde tMdzOB dzj dedgus sylvatisatz® & H tc Grdz
fshdtej dedd3d ° 2dsse’ ededdsd *° o jtf’ ~, N &
LisCto] B3O, dB@so O 2H ] dif @ =K" Sistf @ds Bdz'j dadir] .
RZO2dzjBiLfjyds ' R_"estetsBd dmoOds dady ud .

Mo stctsB O BdzEfiPls{ ‘Beeech | eaf difsp 2%dz)dzlso {
hlsOls [oc 02012 QdesL''. F e d@®mOn § Fadadzw
grandifoliaEhrh.Is ®. sylvaicaeol j dz' dz' o Bk O J dZ2OOLOE 5
SOkz@HE'WI ng et al ., 2018) . [Is' sdzse ' Ww Q-
dzj d30 IstiHenchus crenatae mccanriinguinata) (Carteet al., 2020; Marra &
LaMondia, 2020). ¢ d i3 sts B tafs® - Otc OS¢ Is j todf L >p daflafy o
f oL jddoydz' f Sis tsdg'h iy ls s dz@zsds 5@ gzlz toid tmtsdzad ,
ftedL osHdIs! Hdzj balddy Judddlsz IsO o €' dzyj o ts¢c
HtS LOEdB j dz HJ tcjRedle t( Caalr.t,a 202 2)sB Q] '@&dtRdB
BECO By Mfttdyddedilsd o' HBJtcOdA tots X ‘s d
FtcOy j dadzV , Mioted) Ogayts Bl d dzlzls' o fMm! sets L O tsH.

me stesB® Sstcd BEZSCO (Beech bark disea
tcOC tso tsG, s tshls @ f lHze @ ¥ o2 dzl€ ts dgOGryptococcus fagisuga
Lindinger( Wool y beech {s@ladcej)dzdis[@ roddmpiettren  * L

L ¢ te N.ddi@ssima( Tul . & C. Tul . ) Nafaginad (M.L. & F
Lohman, A.M.J. Watson & Ayejastl. &Rossman (Castlebust al, 2006; Stauder
et al., 2020; Reed et al ., 2022). uadd3f

FtcOy jdese s HJ tojyg O, ¢ Bfifiad § Olsdel@dz’ Is e 2 st
M smMisjtc’ ¢ O° Is! dnef tc GhsRBfdidrcp CO dziday ' SO0 Is
(fitedlsdy’ ") ve tizd @ cLdd""WHe dzwdiOdh) dz€ € B dztg | to ¥
zO ftsojten dz odiOL ¢ . t OC ts9 ' L Hz'lsd Shickf tzdz't
tesL 3L e Oy § dz' Hited 90 Mndditoda'st B3, 918B8®IL
"HydzsdW ' CStse0Odzts) damtisf B IstH w g Bsy E2ls+ a3t
HOdztslc@sn o tstc 8 o ©dddzM | wCj dststeitsf Olstsg j dz' o,
MO tcts dstaSIWs e ¢ dz¥ GloBastactfys rosea-usarium babindgMorrison et

al., 2021).
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] M ddfjortsj L §f J yBagussylvatizd® ystcdzd 2 B OCIsj to' ts
odqwedzided?2 Bk Hteke' 2 fwoddzseadd mid 0nlists'da dg
Hjtej ©80O0n (1 9 tsL H B EHIEEPEnia tarticola@atjukdya, Gwozdjak,
Pastushenko, Zuj ko yKalpanskaetal=2010) EShorted@asp. dz. ,
nova. ( Tovkach & Zl atohurska, 2017) . I O
s5C" dzr ys 9 Odzgdgv d3 ¢ dzsC, 5 ftsytstodzs dzdzv o3
' dz¢ On MftyoOksckz dOE s odedvH &BsC dzkzyd
f sB dzd L I - Mipdelzyz: € . 1 yomsdd Oy j dg H' C
tetsL Istc' MC ' Is+ Mw . r 4 ted © d dzO dzO Ltc' L On
YyJtcotsdzzo Olsd?2 o  HIs' desC¢. wL Iste' h ddz, BMESE
wed2 Mk’ CO° odzdL 5 ¢ def Y tc O] telzflay d dif st
1 jted 90Oy dzO B' dz ' Mls dsodr LkZttOyj d& Is ©
(JotsLHWE SO "ldO,208972; JoBLHWE

v OC 5y o h & Bagts sylvaticaylklsdzd o d 2 H S CBte]
MY ted yd dzd dzts’ Phytephthdsadpp @vaisidkhetal, 2021) . v d
HOdzj] L OrRotstc® 9 Odadg? IstcOf dzv * Is! Mw " H dzOL ¢
(Bl eeding canker) s©O ' dz. vsdftseaddzd mdds
i znr dzd dzd (9dtOL 5¢-¥F BstedLy dzjya dedBds dzl£ sc@Iy sl3d (o
ftedSCstcjdzj o' 2 yYOMmlisd dzg' sO BjLYtMjtcj Hdz ts
Ud tco sdizmtdsusdzy o d2 Mm' ¢ . 1 EBHisdE MY sMmilsj to
dzsC Odz! dzj o' H &3] tc O dzatfiets d'd diztf I sSlEzdS EOAESC B L C
L Otc] ' M@ dsQdedIststc’ =~ et gl.d20d0'9’) , ( Spoohmisitat” Z (
2005), uwdztsetpldzs 200 My n deads, Qa3; Belisarikoal, 2086),
sktey' (Bal ci & Hal mschleteah gr2 01200 39 Q
(Matsiakhetal, 2021). 102ftshdtjdzg "dd&dd o dH O
f Ols ts dztsRs Citdcola, P. cambivorals ®. cactorum(Schmitzet al, 200; Jung,
2009); P. cinnamomils @. pseudosyrinaggMatsiakh et al, 2021) . 1 Jd
fijtoddeadz tMjtejHECd W IssWiststesLz BECO ' dz
Ctste(d, 9 ¢ Neetna@scangd J ung, 2 0 Gver)pijus, @anokde@iats ¥
Armillaria (Matsiakhet al, 2021) . stc" d@3 IstsG s, ZtcOy J d
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f sh igrledze MlstsoBlztotsoddBd CtSBO-ORId, s { to
Hjtejo (Jung, 2009) .

Il " s0dz ®iIsd sizdz'f OltsdgislsaHuds | d H d t@isus iz
HEXd Htjodz &gd " COdyv B3d § dzOdzjlsd 4 d
B' dz' h sfyls" ‘oot j2 M Cdn to j(@GEusidSradoniowdzO 2 H
1963).v M tej H dz' sBH HA G tiEmpjirzO dzd § sMis® 2 dzd d&i3d
‘ot j2M! Cdr dzj i3t Odzr dzgdr &z Mt o, Y M ok
cjWhkecfe@glsbec Odzr M+ € dn danejjoblegnfigeeset dl.,2040).d0 o
s Otcf Ols O Uiusiddotefsltdiiny yOf Ols dzO dzls d \Fitbtas W
1949). v 20~ "n TBSCOR mm fls. ob6bwLd Bk
"desC sdzdmisw dzd - da e pL | raststisdsy i tod ud c
G ' fjtco "  tokzdzj dzlsdzed d3d W ' Omhipsivdswdny(Bizdedaddelid tc d |
& Nannf (1934) (SynGraphiumulmi [ . . $hwarz (1922), Ceratocystis ulmi
(Buisman) C. Moreau (1952} eratostomella ulmBuisman (1932)) (Index Fungorum,

2 0 2 3 D. ndvy&@ulmi Brasier( 1 9 9 Q. himaklulmi Brasier & Mehrotra(1995)
(Caudullo & De Rigo2 016 ) . A8 Lo BtotsBUB 5o OCWGLES dadzOdiLdi
yjtejr 7 BOMBse j Yshdted dzgdgv o | SdzdzOdzH
L B zH @&dknid 1 Shwarz(Jernelv, 2017;Thomasetal., 2018) . Iz yc
y' o ¢ DEDG Busc elm diseasé)ls sy dzts s dMmiz* sdf s Iz
tdeW ' Cse Odz HJted o0 oo6wL O, fjtejnNCBBHY O
odMma  HdesdBz (S Mddzj Bz dBz) Y BIssC bk 6 Yytso dc
CO3j HW di3d *  Isd dPEzE iz Y 15 ¥ @ usixarf OHnetstalp €00 Vs dz fnekzdz"
f sz s®©O®dB j dz Hjtejal, (Zhb8nas Berni er ,
fsh qtoj dzgdgwd DE®' ' TaappgeraCdrculionidae Scolytinag (Santini

& Faccoli, et 15202¢)i B®oCMmMddztse ' tselaliso °
2019) . JC&E" 3 3B &®wozd o, 220 MOdz Is Oteitizd ©
off dzd e O Is! SOCtsy TV 'IstsYf ZOifiz®@Egc j(dBd o we
W Istsf Ostsgjdzdz2 BOCISjte" (Al i zadehXylell2 01°
fastidiosaWellsetalo d ¢ &z DO Is j o' Odz dzd2 Y ' ¢ ddmis¢"
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1 0 Mm! ts6EtsH dg ® jHEZI! Mw d&OMh IsOB dz' H 5
Cdzstetsdzée § sh dqtej dzdgzv DED ( B¢chel et al
Strobel, 2020) sO ftshkzC¢ to] Led itls), 228xd -
[Bfdz wy fdets 'L  otestf j2M! SR odH' ® 906wWLO
dzd hUimusglabra (IPNI ID: 8568631, GBIF ID: 5361866,The PlantListID: kew-
2448690)° dz02tej L d Misj dzls dPED (Grdgendeeet 8l 260 B d

19008 yd dz20 thtseBdzdoe sMmis' f OlstsGc j dzj L |
oL f syodkztsmw Isjmlstso] odEttedMmlsOdzdz? ¢ J ts¢
Hdzw J " H] &3 tsdztse ' ydeenus giabrdn j s Y ROR b tsisls |
SO ftosedtsL zo Odzdzy § tsh it jdzkedfy ( e® &l.[24E)e O dz
MdBY ssBOBBd wEs’ ‘ Wstedilzo Odaedz?  Iste’ N d dz
odls" COdzdzy Bk o ifmdev dzd?2 fJjt6' sH BOSIjte" Od
LOf Of BtotsH ' azlz?01p)AlIGCsa) ded O dEOO ' tHAZ * 8
feshdtojdegBj Lt jydedr rotstetse dz' Mtse dqQuercusj tc j
robur (Kulbanskeet al., 2023),Betula pendula(Goychuketal. 2 0Abibs)albds O
(Kulbanskaet al.,, 2022).1 © toj L kzdz! sOlsOd3d B ' R " d3d ydzd
"HjdelsdW ' CsoOdets LBEfFEIEMBOadzd ¢ ' § OB dzsE s
Clostridium Bacillus, Enterobacter Klebsiella® PseudomonagAlizadeh, 2017.
1BC 6 jHEO o dH [ dzls d W ERtdsabddteztsnimipressuralifCarter 1945)
Brenneret al. 1988, (Khodayganet al, 2012), Brevundimonas bullat§Gray and
Thornton 1928) Kang et al. 2009 Paracoccus alcaliphiludJrakami et al. 1989
P.marcusiiHarkeret al. 1998Is @uteimonasaestuariiRoh et al. 2009 (Alizadeh, et
al., 201b).

sl dzj S Mded 2 o ff dzzgf ® d HQjBdZ s 1§ @zf F dz( B' T
Uyddeded € ° o ZOo Csdzdh dz' ses Mjtej HBO M O, f
ftedL ojdzd HBS L d3§ dz" j dzdzls tc O dzitpt EettsjdigiRoigd ~§ f A
BsH j dzj 2 LUusgtijrazdz 5 MSC dzOH O Mj te2 5L dzgz L
(Devetakovi etal.,2 019) . ulDgkprats stdzd 030 o NofyjdsHeishizoinds
(BOdzsy sh dtej ded 2 y ' dsdedsdc tsdizvff)tiso dif2’ o pHe)S fIg Q@ |
@z' Mse dn 64 dzj SEURORGEN t6] ME BiBggeg @ ') dedzv | o 5
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f Slsj dzun Stuziz © tc O At dzte Yein®© Y tc Olz dgj » Qs c@ § O dzkz
(Aravanopoulogtal., 2015).

L ¢ tc Os ALty dzlz yd dZzOMw Hts ftesetcOd3 LB jtoj ) J
Ulmusglabra, zOH O9 h d 2 todglzn M stOIsdg@ndzd a3 f s 2 dzw y°
fshds " Hdded?2 c¢jdzjlsduded? tejLjtep Ol Qlzigh §
1 Oy’ ts5dzO0dz! dzgtsc ts ff tisq tctisrBdiy didts ff GtefRs dzd OCG e s |
hilskydedr o90vwLBoadms dOMOHYJ dz , HES wCdna
dzOMm" dedz’ 9o sets BBOIs | tef ©Odiize digjAlzddf" tc dHtg) a1 jdrts GasO W |
G ' o L s tcd DED, WwWE ' tcsOdiWj adzflard toj L d Mis j dz
rdBteddzs € & w20M)dtEHESHR IMIs] delsdzedr 9" €859 d
s Udglabra’ d&zOHL o dyO2 dets 9 Oy dzd o VB J dz@sDIF 9
oS BtedMmMlsOdzy Ek JtOSIsduyudesdze dz' " 9 dzd ylso °
Modzdy L HBEBREEEeHEs W' sfOlstscjdz ©# Hjte] o
o Isy " dgd y i diEts®,dze b Is ¢ s Onvis [Oxs@lf " ) 1A o w OF dz
Isj ted st YYOtteg L' 4 Isitg tog@yi@lzraw ¢ ° L tesmisOs sliss
LOf zQo dzgdm dz' MO~A, hts L Odzd " d dzd¢ng s difdzCirpleavin -
n 9o SctoBEEEM) lusClkzlsm! ¢dr sOttf OlsOr HESMdz +
Yy! sets oadHkz, wCi] 3ZROBHIGdHjOC1AEAJ deccl & dzv
U.glabraz 1 sC ElIs ¢ ddats ipd@ste f Qdsj@ld® CIssoa d2 - Ot O
LOdzd h € sd3 o tsdzts GAthGUInuion By.:-Bd. etRB%. L 1 943, wC'
f OH " dzdzv tc* o dz¥ GHialzddgsds oyfd2d ~ o tLHAZ' thzas Midstizfif dscp
Istc O dzm W ts tc d3lz ¥ IsTilifn vplatyhyllisAcdneh pseudoplataniKlika 1955
{BMisdJdzO yj dzp§ =g s v C B dj ¢ Ml
stcOHdyY' 2dets 990 Odzsipw, O ' MOBsMmIs' 2 dzd &3
' M ¢’ (Eipizf tzzEMSO " dz. , 2021)

MYy tMmlsOdzdz’ &3d HiMwisddz' slsw d3d MY smls,
fshdted dzgdzg" c¢cGtszar®OuzB G & 8O | gz ig@ ez ¢ & w G s
2012, dzOh ° Hisfhdz" HY jdadgv L OW " CSko Odzd detso iz
o' Csoadnrn G j dz] tc Oldgsoglitafdr B i€ kzdsdg! C dm s Otelf C
f sh dted dedzv ' dgh t5° ~notstcsBd BOGCISjtc’" Odz' dzts’
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tsf)ts eUfglabrai f tod yd dz” dzd, § jtcjo Oydes, & SLd,
wjLdMmisjddsdse HE & SBL'9 HjtejoO ¢d ddds:
shMsedzdots’ EkZo0Oc6d twBHiwieBG sHIigEdaOaziz] dztzl C
ftslsjdzy’ 2 dzd B OF 5l Bz dlztglabras &zm v dz®& 2 Mdzj dzdz
H' OcdesMisdSd kO odwedzj degde" ©Stej Bdn Gfse
hsHE da] = .

132. | ssted dzgdz BjlsOetsd sd BOCIKjt' 2
s ndditz§ tsstce Odz' L di3q

l ststeddzdz? BjlsOBtsdz' sd yomlkss * B sdzse *
Ctste dz¢ © L f jysiasktscnjsdpmdt ez C y' v o ls tste d dzdzqd
f smils' 2 datse OH LPRBEadyj tcgHsO M O, MisOH '
dzOw o dztsfls* ' dzH & Slardpo 280RKF Ohd e g@&' 9 = Mddzlsj
o' Hf s9 " H! &zO MmMlstej Mtse WOCIssted OBB W
Fdz2 stcOW ' sdzj stsotsets o df totsdy’ dz¥ osOfifRennettgd dz
Bentl ey, 1989) . 10 9" HABE dzgz o " H ( Jjteod
Bsy zlIs! 9 H' ctltOo Ols(q Cdzt ysso kz tc ts dz! z )
mMjtejHtsadh j d3, LsCtej BO o Odzj dzsf Ols® *~, Mfm(d

(Brakhage, 2013).

l stsdedf @ d3j sOBtsdz' Isd 3 Cteststcc Odz' L 3" @ o
ssSCdded, JWJjSlbited JSCtdtse' ydes®™ CtsdeSlzte]
Wijtcd3j dzls' 8, " BBzdsd@sHEZdE 8 4y OcGJjdasd, ¢4 Mls
tcj ysoddzd Ise Otcddz IsQ s fhd@fddis o().AsCh o' ldd.,, 1290¢

1 dzrh mls! BjlsOBSdz Is" 9 BEdzs R OOCIs
SO Ckd IsdmitoOdzlzts o " mtetsL tesB S d © ¢ Orosiw °
Bsy 2 1s zOH OIsd hdteh Bsy dzd @ sfls HdzWw 9
M jy Odzt dets MddalsjL ks lss Mw o it 8SH oL O d
LOGOdz! dgO Ctdpyd dzlstcOy’™ v MY sdziz €, mddals L
tesmdzd dzOBd, L OLO§EOE) ced N sC B sBIs0 dS dzOH
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MstekzCIskted . 1l jLitMmjtcj Hidz'sifu B DazO df tats o g3y s (&
yde¢ dz' ydzdcst j f Is dBacillas  subtilis H dzw f " tetsdzdz' Is
H' Oy sddzv dzstetsc dzé yd 26 @ls B sldzB o tsW | dz@© d dhdzts Is c
PseudomonafiuorescengRaaijmakers et al., 201Rikhanov etal.,202) . [ 5§ O
Ctsdzyj dzlstc Oy~ @By kls! BEISd L dOydes o dh d d3d
Blzls(d 90y ddoddz ' dzmlstelzdzy dzlstsd3 H dzWin stuf W 9 «
O tod € d&zOH , Hdzv  dz' A fledresders(oussee t CHIAQ , 2 20 1
IsStczH dzsh “ 9 k2 odwedzj dzdz’ dzj o' HtsdZdrm MY sdzlz €
d3ssy j L dzOydzts inavitroHstddh pladizy Is d iy w

1 028" dz¢ b to' L dzts 30 dz' Is dz' 9 Is tstc d dzdz o3
B Ctotststce Odz' L 30 dgedV tiotd dzbisunly /] tefif ¢ dzOH dzz 3 to d °
B3 CtesBOBd SO twsmdzddzOBd, of dzde O yd dzO
f Ols s dLjklahowet al., 2023)

1 O 9" H& dakz "' H tedL sMW j todgd § fc ts tsticcdd d
MsdCOs Is! Mw L dzOB OGO d3j dg" s C ts5deC o
dzOB tstc OCIsdodzdr dBjIlsOBtsdz" Is" & (Sturz et
todgh My j ydw ' ydz BjlsOBsdz s, hts " HIstoc
oLO" iIsH' Oty B.CsMPes@Ists J dzHSW " Isdzd s d3 Ctets
Codzsdz’ L OststcOizd totsmdzddz ' §tso ddzedz € s5dzC Izt
 tesmdzddzz ( Compant et al ., 2010) , Is (
B IsOBBdE s 9, hts Bjtkls! LBYyGigb! k'L OBEME

1 OG0Osts olststeddzdzd - BIISOBBAZ' Is* 89 HtetsHE!
ctcdB ' ® o C dzt yOFE Is! Odzsde ' sIsd ¢ d, stce Odzg
B' sdzte' ydzs OCIsd o dz e usoadded (Chen et
olststed dzdzd = did jlslOBAd®' dis Gsls A3 ‘tetsB tsIsd B OG Ols! tsA
Hts B ' sm' d3 ydzdrms L d3° dz Mmlis OdBal@neds dkis2@3) fy Is tglAS
tcjLEd OIs, BO° B Myy MEZOHAz ¢ i3 dzj ¢ f
(Brakhage, 2013) . g ddzlsjL H §z0C 9 o tvds@dpl
odqwedw Is! v o OB SO letalg2Bly L d@iteo O~ ( Nt
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10 fn' i3 ydessr MstezClskztotss olststod dadz® d3d Is
ytslsdted tMhdtse dzf C dzOMm(d: fesdz CjIsdH(d, Is j
CdMmdzsisd IsO dzj tod B sgz0 tzsdzts, f Mt 5 dzn dzd d3d
B IsOBBd OB, Mt MECAEZOHOE Is Mw L WttOG d3j C
Flso tstes 8 Is4 Mw o dgOMdz' HISEC L dzdlslsw Isjtef J dzg' o
CJdzsdz' 9 YBCOL Oo, hts OMEBd yjbsd dBOE Is!
ostcddzdzdn dBBJ IsOBSdZ" s 9, dz' ¥ BOLH' ' s5d yd l
ssH' wEC Ggjd& OMEtB yYyjlsd SO Ldesd yilsd L

102B' d2 " HjlOdz dets Mddalsj L o lststcd dzdzd =
Aspergillus [ Mdzts o dz' ts tedfteldrifffF  eaddg Is OB 5 dz' Apergillus o d
oCdzt yor Is! sz CilsdHd, ttdBthmMtsdzOdz dz' Is0O
(Salamet al., 2@3).

r 4we Gted B d Cdochizabtlus dhetdzastiophusC. miyabeanus
Fusarium graminearums @lternaria brassicicah) Mmddzlsj L k2% Is! mMdHJ
o0y dzdoddz WOSCIktetsdz o' telzdzj dzlsdetsls® ydna Gt

dbSCIsdodeddsd ftosHEzYyj dZsOdRRd olststcd dedzed m O3
odoyjdes ftesHkzSyYy' ¥ oltsteddadedr oBj sOB Az Is
tesidzd ter sPdzH W " Is' @ HtodL otsHdIs! His fd dzls
odf OHCOR dzj odtetsBdzVv 8 Is! MW dadidzdz § & tc § 3z’ ¢
(Col l emar e et al ., 2008) . 1 O 0OIss B O
o qtetsB dzV ¢ s 'd3jaslOBtdsizizds’'d B K ° @Ddzj dais dzY s & dzd dz
tej ytsoe d dz, LsCte] &BO MdHJj s Bted, hts B &tolzls
Chorley, 2009 Bilous et al., 2028 . L tesmdzd dz d3j IsOB sdz' Isd
Wistcdsz o Odzdz' B ' B ,dz' WA Ils 5 tis 'ts SRl haakdr e atz BOAAS, ) Is
BJdlkzls! EyOmls! Ek cttdi3tdzOd dzsd3skz Mmd e dzOdz' «
JAdzHtsY " Isd ttshdzdd Mddasj L kzs ls! OkzCMddd SO
L tots M ls O dzdz' tesmdzddz ( Gl i ck, 2012) . l B9
md dzsQlsd otc j ysoddzd, hts HBY sBOGCOE s/ tesmdzd
Bkdzs f 5C OL Odzts, hts OBfmMydLrsea O CdMasksOo |
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Azospirillum lipoferum § sCtcOh k6 Is! MIlsOdz tesmdzddz S EZCE
et al., 2009).

v OCdd3 yd dztzdz, Beb@H sdickkd,dzd » MDY ks Ols
B CtosttccOdz’ Ld3' 9 Mklkls' ot o daeotc sz o Cudskiz
Wted3slz' Is! Mw dz0 ftseo jton dz IsO -dtsfigfdazHs@ete W ,dz" |
WL sdzse' ydzd?2 MmMksOdz MOs’  tetsmdzd dzd .

14.A° L' sdzse ' ydz smMdese d B ' tslsd ydats’ mis"
fis' 2 ¢ tgAdsdzdzts s SO toj L dMmisj dalsdetsls® totsfdzd

wdz¥ © € Iz 9 Odadz™ tesfmdzddz W' Istsff Olsts@ j dzdzed d3
¢ ' deW j Sy 2dzd 3q OGj dzsOdzd e ) , 0] Is O ¢ 5
ZOo Csdzdh dz' sets MjtejHsadh O (W' Ldyds , =" d
o' Hftseo ' Hdats toj OC YT OC Isidfee’ toLdifisigd 5 tc AL @AE wfj dyglz o |,
ftoswodwisdmw E Wtttds L d3° ydzj dedevy € dz' Is d dzdz
W' lssOdzj ¢ fnd dz' o, O ToH s Midsitedgglzro Oalafidfr O HGj GRS y
(t1r1r) O ' dz. s g dBfcdajeCefdzed 21 9@®BY . sStsH d dats$ d 2
Bsy MwWeOlsd djBjLtjyddrsr O d IskzH, My to
ftesyd md tesmdzddd (B' sMdhlsj i3d) . 1ted vy
yddzdzd ¢ ° o Bts Y J Blzlsd Wisdetso dd3 ( dzOff tod € «
P dzH W j o] dzlsdifflsly] ' Mdgisls dzs e s 9 f dzd & 8 ) ddgOdzdais
Stec Odz” L d3lz.

1 dMftedwisdzde * UdslededeGd 9 frdzdfo iz . ste” &yl
9 dAtSHWIs! L O dBJOL o AP dfts a@difls, tc | Mistcd'dgaftetso ' C
stcc OddzQ dMLWdets GO dz' ~ (99 'HH ~JEmitgEde| @) s dgés . dzd
fistcj M o  HdssMdde'dfjw dz' = kEd@gse, wWEC' dzj cOIsdoe
OBts fftesHEzCIsdo dz' fmds al., 2t IBded dz v(teeorOa fls ¢ ¢
sy | Blzlsd ftlswy dzts® |, O dzj MmMdzOB ¢ 58
B~ Odz' L 3 p EEHACUsEHdS'ted 0 O dzts & Odzy ' dalsj «
dzd MY 4 ydw " ydedtate dasifo, Q@9 (O
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v OC ddfdzts A3, 9' Hftseo ' Hdets HEts Ctdagyjtfy'’
Misteijuyy L OO0 @Y @) fMPRYdeey d W *° esoh dodfj dd@syomnz’ L o3k
o dzd 2 wiC ddZj MY ted W Is dzd o ids o S ¢ dededf? 'j 91 19 A2 )dzd

wodh ' fesyifmte, MEzCEfd Mbbyjwsdalsy stebh
fstej Mste®™ & &y Mfteduddzdlsd ¢ shCBHY | deds
Wizde€ y' sdzOdzt dzts” ‘ fnls tc zdkdstizdesizis 5 to as@edz’ OLdaiz 2 , ©

B Myd eoejHOfkEp 'Whts LOBJLYJ Uk tesmddd
(ftodmistsMtso zo Odadz” ) & itz f diZtsfplef'm Izdgtsde. & d3g
stec Odz' L d3lz, hts o' HBERZOo O¥Is! Mw 9 dzOMdz' H5C
COHOY sOykzRtg®e fds sMOS* oM CO, 2004), o
odH' dzdlsd ytslsdtd JjOfd (WOLd): ki dased
(ssteHE d3 IsO " dz., 2003):

1.AOL O bOgussEYy ' v hd sHfsgas” 'O Is! Mw  dzO
Mstej Mz ' fteswodw ' Is' mMw E Wstdy' L dzdy J dzdz
9 Hmddzj dzdz' o' H WkdeC y' tsdzOdz! dets’™  dzts te d3( .

2A0L 0 9" HEASG dajdiddZz" &z MmMtsB ' OHOf IsOY" 2 c
sOCtsy JWJ€Cls dzOBlE'ISASWEs fifls ‘H.o dh j des’™ M

3. 1 tod  dzOH s ®zls jo ddfffdfset dz@m Is ol dzd ¥ BL Gnls
o dMdzOy j dpdef wEC' 2 Mfshmbsjte’ cO" ! MW fjtjoe
tesmdzd dzdets e s ABEOOE 1L BE.L @ybk TheGRYf dudctsL a dls
- 9 s E@&mifsts o dets¥ G d B tg sAgafzd dz

4. A OLO H dzts addd) fripisd@V " mMdzw Htedt ddzd dgdlzv H
fJtejHBOIPWOBS W sS&Ege j dij'tadys dse ' ydtsW O W@ d
LOLodyoO?2 LOSC " dgykz® Is+ mw cOCdz" 3OyYy" ‘ ¥ e,
ftedmissmMkze Odz degdrm t6j OCy"' 2.

1 OEC s yw d3d ' i s fOsd$ slde 30O zd ¢ Mistej e, C
Histoj ydets L Ofmstsmsolzo Olsd s o' Hdetsh j dadzs +
dzj co 50 dn ‘ JdBsYy 2dds tj OCYy" 2 YJ gL
o] Cod3] dzH s Odzs o dC st Mstsmik e Pl L ZIsz] & d3'ddz
tej OCy' ¢ totsfidz€ftzd o tz@® -  tizfp tlzdzy o " H  detstedzd (1}



80

sO0Cdd3 ydqdesdz, k ftwesyjm 0OCdz B3Oy~ tofs
Hts off dzdoe kz Miste ] Mstc O. 6 Cdz BOY' W Is jdgid3’ dzl
¢cOSd Oy we, wWCd2 yOfys ts jladOEsfizdetDasOdieo (2
i MlsOdz B' sz Yydeses B O ' SO, Ofgdy’ W Hiplss
fsolsstedzgsects of dzdoz Mmlstej Mste® 9, wWCd2 od¢C
OBts ) hHB " dhsets yYyddzdzgd €O (fjtejntej Mdz
[drjdo, 1997).

v tcOL N MfOHC s BGE 1S L OCtc" {f dzj dzdaW
odL d&z20Oyo‘ s+ yw w¢ ¢cejdzjlsdydzO OHOfIsOY" we
MlsOdzz HEts BjLYBMjtejHd 5 OHOf IsofowAfESo "(Hf't
O¢C d&z' &3Oy ') tetsL ¢ g 22 Isj'C MY &g Mj GJ dz' 9,
‘''dz6 ' BZzo Odzgdzr OCIkdededms cjdz 9, CBIte’ o &
tc" Mls SO ' dz" * o dz@ fU4S dsistibfigi€) dzdztizc 5 Stcc Odz' L A3z
20109).

I " Hdi3 yo' s mMw OCIsde ' L Oy v JHi'dOd’, dztijlsdz
Codalstotsdzs 8 Is! MmMddaelsjL M j ydWw " ydedes fHoslsj ¢
ssh 5) , w gt o' Hitse" ' HOE Is! LO OHOfIsdoe dz
¢ dzOH dzd ~ OBt dzj Mftedwisdzdo dn Z dstse OR .
LOo jtoh Odz! dzd d§ SAE@ st d3 d3W Y dzts fjtejBlzHuBa d,
sH QP8 sz Miskzq j dzg we dzO0 t' 9 dz Cdz' Isd dzd
tesmdzd dzgdetsc s Stec Odz' L 3z 1QoHwWCd OHOfIsd
StccOdz' LBz HEts dej Mftcdwisdzdodr vyddeded €' o daC

J dsso ©On dzO9 ' Is dzgj L dzOyded » L d3° dz ydd
MlsOB ' dz¢ dz' Mmis ( MlsOdz' fls+ ) f OtcOd3j Iste’ o W
LOBJ LY Jukz® s M¥ ¢ dj tMwly sl waid: @) (@) ~HO dF' &

Gtej yi MiStWwdedey, dzjtckznitsd3 Mis! ) B 99
| sd3d sMiEPL o' HAzsMdzO MIsOB ' dz! dz' Mmls! mMdmilsj «
sCtcj d3d A St Odz’ L d3' 9 fted dzOW o dztsfls’ o dzl
(LBEZHYJd ) E "AttH' =~ Adz 5685 sdiy tsdy® 'L daselsxiz
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B' Sdktse' ydedn, My Od dedn °  Isj odz yded A
Hdd&zOd3' y' (OtOdjlste’ 9l3fdzSy' 2 ' MS&OHE (
| OOMminnuii zemeocmas .
| |
I'omeocras meradoaizmy (npucrocyBaibHi Npucrocynantui aminn MeTaGoiamy -
Iminn PizioTOrivHHX KOHCTAHT) - - > Giokt i —— hi

tizionoriuna aganTamis
raMeoc;?;:’::;?;:i‘;;zr;:;:i“ e x + »| Komnencaropue peryaloBanns (pynkuiii
Eyraecai (c'raﬁifli:sauju i KoMneHcaTopHe peryiloBaHHA mapaMerpis
napaMerpis)

{ dBf3. uSEOHBSs' CEodkjsmsOLl tshmddd (! t

| 53 sMisOlsdyds” @3jsdsOdg™L dgifplsitdd S tof SBYRB ¢
Yy' &z Mzese s e Odz' L BBz L OcOizsdy fftetslsdH ' W
Ltsodz hdg' sgts MjtcjHBSadh O L O ttOrkzdats¢ flsOB
Cnde 57 edzzlste' hdz 5T tEOdE LOY' ', 0O Is0O¢
(v OtcdzSHO,dz2 2P 19) .

vjtedsmie’ TC' Misé tshzd dizj BO° SHdzts L dzO-
dz' sj cOlskztea' OQc OEEls IstcOCIskz* s+ mqw  w ¢ L HOIsd
odlsteddszo Olsd of dzdeo (Mistej Mz dzOo Odzls Oy
yddeded ¢ * @ dzQo S sdzdh dz' ses MjtejHBsadh O (41
Isj B j cOskztcd, LOMtsdzj dedzv ~“tokzdzls' € d B )P ]
v Otedetsf * dz' ! € O, 2019) ; LHOId Mmis! L B J
WEzde€ y' sdzOdz' dz st dzd o sMlis” B' sdztsc ' ydatsc
dzd Mfcdwisdzdoadnm LB dz2 JSCtsdzse’ ydzdrn '  QzB@d3]
2015 OC Istste dzOH ' 2llzsMIE" N dOdz'id Misj d3d y4 1 ts
GJdzjIsdydes HjIsjted3 deso OdzO L d2ZOC O, h s kMt
sL d&Z2Oyo' § Ot &L doss@ dzff A f sk OtfMe sy Jj i) my ' dz' «
Zlso tstet € selsfz] d35 dzldfddcadj: dz o ' iz dzj flz0 Wz@ i & [f @z
mMls' 2 Csmiis” tc®Rffdzd dzad ( v Otedzetstf * dz' iy € O, 2019
Ld3" dg® " Is! MW " H walfoddy’ yddakzdftewyj M’ ¢
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B sy fslsjdy 200 o d&Omlsde ' M’ tetsf)dd dz,
(ded sd s ddzd » MdlskzOyYy”™ va. vjttejlsdyds
L zO2 N dzef ' MBHicON § dz@MedsBdsfsBDAte Odzy j , [ SE sl j ks
) L OdzCs@m)’ 6, § o OB OLES 5! MW dz® Yy' dz¥ o Odadz
" dW sEdROyY' T SO jdzj e ', f)dsdajstisas) VGRS d sttt
W dS Yy Sdezo Odedzr jChdEEY  f 58 OL dmSatts
o' HCtedlsdn MdfisjeBIBSHL Oso

) o C ZOHSd W istedslze Odzdzy fls* 2 Csfls’ sy |
dL' SdE OBt odmsCds Isj&fjwOke, dzj fil
Wstdkzy st v mfj yd¥ ' yde odHd Ml 2¢ sl

¥ Otesfmls' 2¢° fis! , Mbdj s’ VROY i C,dz0f ts )z Astsfy
dzj 2O yj desfls’® & ' H' o B' Sdsc' yddrn &) &
tcsfdzd dzdzts e 5 St Odz LBz HEB H' W ABdESHLE
sj &l jtcOlskted '& WOLSomES fjtejRGHLE,

WEdeC ' sdzzo Otdgtialz BO sz 3Boa dMtsC dr Isj B J e O
LOBJ LY Jud dedzv dzsted3Odz! dzts”’ NYdlsls® H" wdz datsfny
Sdzlstse iz R EsMmis’ Hts Rofttetss (), stsBlsts L HOIs
sBdj Yo Olsd yd dz0e ' Is! L OlstcPdslf azBIOJ ( It B Iz & «
ofdzdo Olsd dzO """ H fOltsegjdzj Lz, §MmdzOB dz¥ ¥ °
2O tetsfyzfifzisH Otcw L O tORkzdatsS ftosHEZSC o Odad
Wijtedsj dels® @, wC' tetsLyddgvsils: Cdz' sddedz’ Mls
cCoBteslg@ y* dz@ ) |, My tetsh ¥ yd f totsded § dzj dadz™
tcsmoze ddff sH OW 2 BHdBSYOMdzs L OBJ L Jykzs
(s Otedzgtsf * dz' fp: €O, 2019) .

1 JBHAEZOC S O Mis' 2¢ " Mis! twsmdzddzd o sy
yom fsetshls Odzdd¥ deQeiy’ ded@C, zOHtOSHES o j 6§ SO
fsdedyz' s mMwv ftoed Wistcdzkzo Odzdz GJdzj cOIsdod
B' sdzs¢ ' ydzd n sBG' Cls' o M Sdisy tc acGpsis? fyw
sy do dzj dzdzv ) , Bl tsted Qugd gl s BE s bigf Ode iy
Ef s dz' dgt 8 Is! Mw dzOMIs® dzt €, s WOCIsdydats
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BOGOI! tsn tetsfydzd dzdzd A Fisle@ d2 dO dz@FE ‘o ts Usty dpydd'MIste
ydSdz esLoadlsSlz (MmMyftsted, vydmilsd, dzOMm"' dadzv)

WwdzsHE , M desdz &3 H S Is j tc (30 fizls ts gshy ldz's AsQ
ctej L d Mlis jalzls (zb Miegistdr®as .t * .o, HtoslsdH w), w¢
mls" 2¢" Mls!, 8§ ttd Mis! °  dzj ) fSdRdz" g dzdzez
L 5o dz' h dz' tsic sdaWojfCdag o2z, tslstctf BicOL Qb igHf Is Hzp bz
l Oo ddddsloo Slzh J dz§ 204s © ' da.

16" Hdzes C dzOMd¥%W® COyY'Mils’ 2 ¢ Mmus. bz oy ¢ dzise
(ded M 4 ydW ' ydess , ciptetdls thaplfqQ dz’'d dets v)dzs@B s 9 j |
ldHBse O Mis' 2¢" Mis' tosMzdddEccs®ABIfTtRSsice Odz

IsO¢ tsy fted2dzvIsts dzOL(fo BEYH j dgWs Is 50Xk ¢
gt JydwWw ' ydz0 (uyd MmMtelstse O) fMls* 2 ¢ thists dzArds
odHtsalz Mis' 2¢ " Mis! ttsmdzddd 2 Oy Olsd- '
ud sdOd¢icc A&z 6 J dzd LOBjLY jykzs Is: o dMmts¢
o L dMmisj dzlsdz’ Mis ts @i i)' ddz! "Cofd HISGs OH Off Iskzo Ols
tesdzddz. v OCO MsyY¥ " lszd 2 GO OLc@®OHERY j IssB
fteslsd fjodedr tOfm OBt YhOFBdy CHOsHSEOS
hdJtesC ts odStedmistsoalz’ Is! Mw , sH dzO¢ H dzw
CtsdzB " dzlz’ Is' mMw L dzj Mg md Y < samBels@ls™ &S, ME6

] " Hifdgts "mts G fslsjLd AdtsteO® ¢ccjdz dz2O0O ¢ j
ted yd Mdo dzO, 1 @cilsZ@ézb i@z (stct YySssea© IO
J Ssdzs@ ' ydats® Wdsts Y dzQiztsocdd 8¢ e jdaigciiltiefipdiaz] 3 | dzdzw
L kf 8O °°  MmistelzC sk tegtEd diglh slezd % B xS 15 dgif diz20
(LBjtejjdedgw totsL d3 ok LkZtotsy O [k €k dzh lsdiste &z
2015) 5 OCty A. o¢d ksjtctsl (1976NkLd0Yksiizd
Mistolz ¢ sizdefdefz Mis* 2 C sMmls’ tetsmdzd dz Hit H Haidin'f dg d
sdatso dzgd W ts ©dizOfg s dPRWAEERAEZ ‘:Is' Mw o dzOMdz' HisC
IS¢ Odzd dz d3' dz' &3’ L zo OlxzO8 § ¢ § m dgisdzj Mftstc Y &5 )
M v BEEOOA ' Hetslstsoa C 2 tosmdzd dzdese s tsted Odz' |
CSCR) SO O3 QeEzzL § jyk ' MY L O ©OSkdsS ©f
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toj yso ddz ° d3iO80 BStAOBd dgp Y O Is! v sMtse dzd o t
tesfmdzd dzd, L B tk * tgWes)tad]dic@iits Rddz" 1s' ®Mmis
LHOIsdzsmis® tsmdzddzed o' Hdztso dzt 9 OISy ' 1 Ilste@Ed "
(fsdzv c O z stse dzd o sflsw 7 f etsls’ & @olzeatzdz
IsteOdzyf ' cOyY" ° W B Isisjidtsiasdi s (Bff 2R G O 'dz. , 9 " +
f s H Y jdzdzv JIsOf " &8 tsdzElstsejdzi Lz HEts Isda
yddedzed ¢ © 9 HBs9 ¢ dzdzw  dzO 6 t5 ) dfdlxibyizd, 20 ISHCE dDdzs |

| dzZBDRS) dz

1dHdo dzvdg@ s j, M58 o dzOEC 59 "9 Cdxs td]jfrjds@doiAz
Isjted3’ dz ¢B' BIsdqyudzO Mmils® 2¢ " MiIs+ e, ' ' s¢Ji o
OolststeORI o &3 % On s 'eafdddd’ € &Y pOF tzdds @ RLd.
bdzHtcj " 90O, 2023). | tdkdgOdzdid' 2 Clhls!
o dzOMmdz' HSC Y BHBRZOdzdzY dzi ¥ ¢B' Slsdydzscts
St Odz' L @30 d3q , LsCtej d&3O BOCIsjto' v &, o'
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E o " Hftseo "  H! dzO B' Blsdydzdi? ¢ gsts o fy) ©Odzl [ @gEH3
OCIsdodzdr Wteds SdMmder (dAsS) o0Octsds LB o
LOadMmdz MmMdMmilsj ©3d H d&zv f 56 dzd dzO dz&@rwiny g032).9 * d
[Ctt" &3 Ists@ts, fsmddzse * Is! mw dz' gdz’ dzswW ' S Oy’
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Mftcd2dv sz Hf s OEO®C d &3 yd dats a3, tc 5 fn dzd dzd
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2019).
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o Mdn~ Odzdew " i cfipy da’ Yyddzedzd € d 9 9 Oy Osslsyd otdstisik
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4. [ Ctoj Mizs dats ) J dzdeits’ tsls d Ydats* H jfifds] a2 dofsAyIsts ts fr
LHOIdasfls' B' syj desL kz ¢ tstsldhisa®@ubisd deacq L' zv
"3z dzdetOldc’j L d MiIs j dzls dztsyls tc ts ) dzd dz

{ Mdzts 9 dz’ f sdztsy J dgdz? ttSLH' dzz s kB dz2' € t5¢
cl sdz Iststed-dzed MIEtSaAFOGEL ' © H KmePcusLrabgih .OR dzts O ts H
yJ tco sddmascss rdpral . ) e; | sRB@E S dz. , 2018 c Uk
LodyuO2desegts 2 1 OR"  Hdesdslz 1 sH'® dzdz v St O’ dz
Goychuk,et al., 202Ga¢ Bact er i al di s eBetlla pendaldRo s hl e
Goychuk, et al., 202 ¢ Bact er i a a Pseadomoadssgridgaeyv. t h
savastanoiin the pathology offFraxinus excelsiorL . € ; G ety at.,h202¢
cBacteri al we t wBetukh pendulaReth):|symptomolbgy,retology (
and pat h dagyehonketals e 2021 ¢ Tuber cuFraxauss [
ExcelsiorL . I n Ukr aine: Sy mpt o makKulbahstag 3022 et
cEtiology of bacterial wetwood duercus robul.e .
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ctf W' ssls' 2 dg f Ostsdztsg * ° dz' mplzs kodz' & ©dahj ¢
| 82 ykz ¢, 2020 c¢c10OCIsjte’ Odzt dzO o9tSHW S O H|
1 sdz' figfipvd® B Q dzfip OC28K Isg to' Odz! dzOL o sy @ Mzt 5 ZB
MdBY ssBOISdEeO. * JjIs' sdzse ' W
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SH oL dGipdSdstiz o Odzdz?y * & ' Ldd2 HisMd' H d
sjtedl§gusfylss €, [ j dfjdzdes ,te 2 € O yOd)dfs sz00Y © 1
sB dZOMIs' v ¢ G Yzddz! detds dgets L' dhdzweHEChs s HY @ te fif ¢ tefd dfs?
wed?2 daj CtsHECAmEjyBse ftdid@isc s OB diD§ O ddz
Biy' M oaf OHOsIs! L d3j > Odsd zO dzez® @i Is Bl B
(1 Mlss €, [ j @edfH)Sy O 7Yyddetsdz, H 1 CkL
esL &g ¥ Is! tc' L dz LO Isjtedltste’ Odz' dzgd &5 't
dzd L CABEbjedaflstste’ W, hts foshlswEO Is! fifw o
tedgzds ‘¥ (stkzedass, [OSCMdHkse, 1968);:
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ftodtosHded?2 dedL ! St56G" todzd? . 6 @Yytwgp i3 3 ( B2
1" iy Sd2, 2012).
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flsOdeso dls! o' H [ Pldeety,3 01 LAUBY)' o ¢ dhlzsc B .
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LVt dz C W -1 tE Oste e fgRMRED 6 B G [ PdgdzezE IS € B¢
O dMck0 GB&GYIL A v SiklsshaPd's d Ptk jsHsdzS
{ Slsd dzs  olfpSlsusl)y dzd o MESEHE0 Hds HBPB] o O ¢
Byudd&zOdsd ' & MOdkd LO EkyOflks BESO, iwdd
B h Odetr G ded dztso 5] Hj ) o 5MIsOdZOB]. v dmis'
(fsdzsded dzd) L dz2Q-BhY 6 Wwamdbgd. Msess Mdh
WC' M)C dZOH O letsiy W Huk MO RS S u j toj Sz Mis ff dzB &
Yit]j ddsOBdz isd §HIgES ®Bdgd €' H Eddydsd’ L G fs &
15118 %ls j o 5 § W@ C®OE stP@Ldddy, 1993).
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16 ' Hdzs G SBSISOdz ydzse s 6 O2 tsdzlz 9 O dzdaw
B Or t©6O2tsdazlz § ts§ ¢f thefig: € T dz) dgg S sty ¢ s dtel3
BkCwadsf yjodnmn dz' i)' o, f -l SStelfe iz ff s dydzts Asa t
sCtokzeck BEZSCtSodr dz' ' e vVECO deff! S dn s Oteff C

16" Hdzs Mmn J d3ddz'cfy ‘S deds s B dasO 2 s dzlz 9 O dzdzW
1. w. [ sdsldiatoisnzE 36 e fCOIsd L dzOr SH W s
¢ dz € 5 cO2tsdz’ 9: BREJteEg H G dfipdS ) OF Bictf ©
BlzC ®ealasl yj o &z' mMd 1 tdSOtef Olslsw (11 1) IsO
([ scdzslsC s, 1966) .

l " Hfs9 Hdes HB Mmnjdid ¢ s dzj ¢ mnoze dztkz"
LSO dzip! € d n s Ot Ols, Wl LOftotstf sdzze Oo
I 2Ctse d dzfp! € s Otctf Olsd dzOdzj 4 Ols* i vHCEE O dz'dAm s
s Otclf Olslr] MsesMif sHOWM! IS tMsCBROEBY Olsm! ¢
&' MeetsmMyf sH OteMmi § 56 Hz' hedd Y o gy IOBdRRE 59 § @d
Is j dzdzts »-B BB Q wzthidjdgx]] o s fi(ls|Qjdehglsdicz ¢ SO ' dz. , 198

1 ©2 oddd3q j tc "Odiz 1 56 RisE fasd dzf: C'd - ¢ s BE{ Qts
(1483 e lzdzr (1377 &) (ubtd§t, izicdet) k
BOdz! s diful tztsls W Isj sOEIREY daRV i g @dad- 0O IssOO d3* ddz’
Yy CosHcHf @ BB SO I ®jdb Gz ZC 59 § 10 € dz?
[ BYyd ©GEO0 3, i5 &/ ddg, i 10@H7j =5, VI 0e dal®,tei Z Iz to
1173 udets2Cts, |tRsd zits, 1976) .

s dz' d3Q bz’ @ tsdAPHA sz € tso d defd tEfdCIss d3”* - tc dzts
C ts dzls d dzj dgtf O dr =t G wf jMdsjjHO3lE | 61O Zis'0C dzj 6 f Ate
MjtjBd "Ydd® ¢ ' Mis! f OH' sz HRF pded B’ YABs @
1500ikx3dyg jterdz" 2 (pdzHtc" Odetseo, 1968) .

1 O¢ Odz! dzOte NGB ADITFO Is d Yy dzlf B ¢ HAhirel ts0 d dzf -
s Ot Ols ftcl HMIsOo dzj dzO, zIE AAOEHLGARB @ O IsFOte ' Pdzds
(tedfp. 2.30, 2.3B ' 2.4).
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fsmls 111 ¢ylkykdy "ddOe) ([ ' btsf d

|2, 2i0fPtejHdl S Mw ydzO i fiffgdeqd H def O
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M ddiised?2 fjte' tSH By jtojHdy S MW ydzO szt j cOls

e jtojHdy Sd MW ydz® MEdkO sYOH' o, &k

dm. 2. 4O Sdz'" i30OH " OctcOGOB O Ots 5 tf U2y dzf «
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LtGlSdeszis Qolststel 58
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(BEyuydded, Mmd3j ted wd dedts i3’ mizMme e dadf dzufg ts ) lw O sk
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betulusL., Cerasus aviunfL.) Moench Fraxinus excelsiol., Populus tremuld..,
Ulmus glabraHuds.; j tc j o sadndsiPsiddts ®  f to s HUDS I8 dsedzlztisfy lds'* |0
(4 Jdem" 62C IsO " dz., 1981; JJtekzhddzm: €2,

1 dzsh © dz' ' a X tsdilsdm Tt~ s Otclf Ols fls O dzts
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d&z' " edzletcj cfi dgfL * €8 30, 3 %-1 I8¢ o s dzfp” ¢ d =1
o' Hdzj MJ dzs HUSOYT K18 { 18 Hab dftsts MY € dzHi&ZO )" dzf ;| M) R
M sHOtMise s dzO Y ' 25 Hs] de@{HaRMgdS'C ts te di fiy 19 thala®
Csklsimf 4 ¢l Jjten $oeddafichde offpe ¢4 cssff @’ ¢
cvdteds ofjiug Lo esfBBf B Slg] " Md v SO didle,
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dlIstclz € Is g & oipff2dzO H dz' M a z9 tsd dzdzfify € dsn
odHBL B dzt 9o Odzdmw o L Odzj ) detsfils” Hts € dz' d3C
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sMisOdzdz! st dif sE'SBHE S saumw MisOH " w  {§° fr
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L fijthtsdiisk Idmwysdz sis* ¢ bblef G LsEshy € Qzpdz
SOl Ols dzt H ( dzts ¥ Blzdzts L HJB' dROdBE 5 itelDic
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f sy@dzsdnd tetsh 2z o O dzdzw " dz M € s¢ tsfif oty PO sy ‘0 Wiz
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sy ldmMslsdzd?2 ~OtOCIsjte, BEZHEZY dO2 B3OM" Is
odMmMBlsddz8 0 pBuv Bzt ° &' h Odzd - dz' M-1d 00 dzqfizlztsiz
3. ) o' HjghiAskzdiipzO BHY * d3j dgh dzfff S O3 dz®@? Lodj talBddz Idst=
fswikz (§ sdzOH 91 WOdD] dels odzd20 tpeidzb," ) S(zO Yk ¢ ,
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1 sty B3O, 16, 6 Isdm. M&e ¥V ifstc EEpaydy tisdc d3Bmygtf O H (
silvaticag dzO Mz B Ricsattz® tg dzPicpetea excelsdptcd §f GBI M. ¢
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Hisfdz Hy jdedg" HjIsOdz' dets o do yd dzdl).J fisln® ts d dzj
htf toftetsH dz W dzd dztse ' dz' fd SR Guliw &G Ishjlde d LHIZjstds)’ o
SO Mg dds L Of OmMisds Mistso B Iz tottsm fipW ¢ 3405 taklg fof@nlEs
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6 204 17 19 60 71 24 13 3,51
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Cl. VACCINIO-PICEETEA Br.-BIl. 1939
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SAll. Vaccinio-AbietenionOberd. 1962
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All. Carpinion betuli Issl. 1931em. Oberd. 1953
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D.sp. AssAbieti-Piceetum (montanum)
Blechnumspican IV | V [ Il | I [ - | = [ W e pmf-|-117]-
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SR U V2 T VA I 1 I 1 1 I O R A A IR O A VAR BV
subspabietis

D. s p .ai VACCINIO-PICEETEA; b 17 Cladonio-Vaccinietalia; ci Dicrano-Pinion, Piceoi
Vaccinienion uliginosi; di Vaccinio-Piceetalia; ei Piceion abietis;f - Vaccinio-Abietenion

a Hylocomium
VIVIIVIV |- |- |V INV{IN[IVIIV{IV|]-]-]1/]I
splendens

a Melampyrum

pratense

a Ptilium crista

castrensis

a Vaccinium vitis

idaea

b Dicranum

polysetum

¢ Polytrichum

formosum

fn Dryorg
austriaca

V2V V{1 1 O N AV I 1 B AV I VA R R I AVAR R 11

M Hypn
cupressiforme

dPiceaabies |V |V |V |V |V |V |[IV|IV|V |V |V |V |V |V]|IV]I

elLuzula sylvatice - 1l | - - - | (T Fn - - I

f Athyrium filix -

femina




152

] tetsH SEOB.dz.

D. s pb:ai QUERCOFAGETEA; b QuercetaliapubescentipetraeaePotentillo albae

Quercionpetraeaeci Fagetaliasylvaticae di Alno-Ulmion; ei Fagion sylvaticae f i Tilio

platyphyllisAcerion pseudoplatanig i

Carpinion betuli

a Aegopodium

podagraria

A\

- - - -V VvV Il vV

a Anemone

nemorosa

a Campanula

trachelium

a Corylus

avellana

a Hedera helix

a Hepatica nobili

a Lathrea

squamaria

a Lonicera

xylosteum

a Poa nemoralis

a Ranunculus

auricomus

a Scilla bifolia

a Viola mirabilis

b Ranunculus

polyanthemos

c Anemone

ranunculoides

c Aposeris foetid:

c Asarum

europaeum

c Atrichum

undulatum

c Astrantia major,

c Carex sylvatica




c Corydalis solide

c Daphne

mezereum

c Ficaria verna

¢ Galeobdolon

luteum

c Galium

odoratum

c Isopyrum

thalictroides

c Lathyrus vernus

¢ Mercurialis

perennis

¢ Milium effusum

¢ Polygonatum

multiflorum

c Primula elatior

¢ Pulmonaria

obscura

¢ Ranunculus

lanuginosus

¢ Sanicula

europaea

¢ Scrophularia

nodosa

c Stachys sylvatic

c Viola

reichenbachiana

d Circaea

lutetiana

d Equisetum

telmateia




154

] tetsH SEOB.dz.
e Dentaria
_ T A VAN | | N
bulbifera
f Acer
lrF - 1 v m n 1 - - - - VvV I v Il
pseudoplatanus
fUlmus glabra | - | | - [ I P -1 - - - (mjpmjprq-
Campanula
gp.----IIIIII-----IIIIIII
rapunculoides
Carpinus
g~ O O e Y | 1 1 O I O VA B VAR A 1 T I |
betulus
g Cerasus aviur - - - - V. - 1 I - - - - VvV - - -
g Stellaria
e T e e VA Y O A O O e V2 VA R
holostea
D. s p .ai BPILOBIETEA ANGUSTIFOLII, Atropetalia;b 1 SambuceSalicion
a Fragaria vesce - Ly pvym - - - - - (| I - -
a Rubus idaeus - | lfr - vm - - - - - 1 vV I - -
b Sambucus
e e e | O O O R [ T 11 I O | I
racemosa
b Sorbus
_ v v v v 1 v v 1 inv v Iv Iv
aucuparia

b Betula pendulg | O 1 11 1 O IO O I I I | - | -

bPopulustremule I I - - IV I - - IV Ul IV 1 Vv II. - -

bSalixcaprea | - | - | - | - | L[V | - | -] -|-|-1]-1]1-1|-1¢-]-

b Sambucus nigri - - - - & u - - - - - = A 01 W

D. s p .ai MARDO-CALLUNETEA, Nardetalia

a Dicranella
11 I I - - I 1 Imom v o m I I -
heteromalla
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S I | I 1 I [ - I 1 I - I I
officinalis

a Viola caninra - - |- - - - 1 - - 1 1 - - - -
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a Calamagrostis
. m n - - v mm - 1 rr n 1 - 1 1
arundinacea

aloniceranigra| - | - I I - -] -] - I I I - I -




d Equisetum

telmateia

e Dentaria

bulbifera

f Acer

pseudoplatanus|

f Ulmus glabra

g Campanula

rapunculoides

g Carpinus

betulus

\Y

g Cerasus avium

\%

g Stellaria

holostea

\Y

D. sp .ai

EPILOBIETEA ANGUSTIFOLII, Atropetalia;b i SambuceSalicion

a Fragaria vesca

A\

a Rubus idaeus

v

A\

b Sambucus

racemosa

b Sorbus

aucuparia

" | 1v

b Betula pendula

b Populus tremuls

b Salix caprea

b Sambucus nigri

Nardetal

ia

a Dicranella

heteromalla

\%

a Veronica

officinalis

a Viola canina

D. s p .a- BETULO-ADENOSTYLETEA, Calamagrostietalia, Adenostylion alliariae




a Calamagrostis
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arundinacea
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aPetasitesalbuy - | - | - | - | - |- -0 }|-]1}{-|-1-111]V]V

a Polygonatum

verticillatum

Ajugareptans - - - - w-m - - - - - - IV VvV - -

Carexbrizoides| - | - | - | -1 |0 | -|-1]-]-|-1-1"0|101-1]-

Crocus

heuffelianus

Dryopteris
. mimi{viv i v _inijwNv|v il Il | VIV HE I
carthusiana

Equisetum

sylvaticum

Frangulaalnus | - | - | - | - | | [ | O | I I - - I I | -

Gentiana

asclepiadea

Majanthemum

bifolium

Phegopteris

connectilis

Plagiomnium
affine
Rubus hirtus 11 1II 11 | rmo- - - 1 - v 1V

Viburnumopulug - | - | - | - [N [ 1| - | = | - | - | -1 - |10 |0 |-/|-

*1 tod d&3' BSpOH ' Oc desfis d ydz'  aAlietirfice@uimegrita®ugn’ 17 ¢dets bt 30 dz! dzd 2y
10y dztsL 'L s L detes i Vachjoom@tdidabietetum alba2i dzts te (3O dz! dzd 2 Yy
2071 yj desL 'L 5L d2O 8o Tiioicdrla@egdrpinetumbetuli var. Abiesalba (3 7
dzts te 3O dz' dzd 27T Yy jdasm L ;° L3 Gs L dz@.ClOgik4i LezijofuzubildgAbietetum albags i
dzts te 3O dz! dzd a- Wijdissit ; L L dz@Sabaif i LaAygld l[Bz0ldztdz"agetumvar. Abies
alba(5i dzts te 3O dz! dzd 27 Yy jdesa L ;' L5 Gs L dz@.QlegH6(1 Lezija floSatEdmyetum var.
Abies alba(6 1 dzts tc d30 dz! dzd 27T YyyJdaEs L ;¢ L6 Gs L dz@.CalBgizdi Derftped-guoddiysae
Fagetumvar. Abies alba(7 1 dzts te 30 dz! dzd7®1 Wijddsse ; " L tsL dz@SCaddz@ 1 Galipd ~ O dz
rotundifolii-Abietetumalbae (871 dzts tc B30 dz! dzBAT Yy Jdazts L ;' L tsL dz@@lgsd o d - O
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c¢ Mo HyOls! tojLizdz sOIsd W' stsyj detslsd y
fteddzOdzj 3y dg' Mils! IO | S sdztsc ' ydéDiestalsd| z ts 5 tg] tzb
sL OS¢ B slsdydes’ Mls' 2CtsMmMis' Hjte] otsMlsOdz o
&z, OMBYy Oy OSCdr d M' e dzOdzj ¥ Ols
Flso stes 8 Is! Ho' ' IsC & ols tys Cdislsgdnjddz’ Gt A det
wWeO MP@®HSO@'d?2 fjtejnmn H B 3 dddid. Aj2 WOC
E odHBotsd@ikz MC dAOHOIddz Mr 9 " IsO M&de Is Otec dzd of

[ BMilsj % j dadaw wdzdyjodn d&z' " o "L Adz@he d N
o' L detsdzOdzg' Isded &3 ff Olsts@ j dzOdsd  f t5 QWA 13O deds) s yFt
&z Mseo s’ teshmdzddzdzsMmis® * Hteduyddz L OnoBtcs 9 (

v OB dzd1gw 3
4 Odz' sOtcdzd?2 MIlsOdz Aljedathba " 9 L O &y

4 d dzls © Coffjjesdgd Oy * 2 wdzH § € MOdz SOtdzsG s
L.t Abies alba 1 BtedzOdz dzd] A j desL "L
o d ~ @higdzalba
1 | AbietiPiceetum (montanum) 1,18 2,30
2 | Vaccinio myrtillF-Abietetum albae 1,20 3,80
3 | Luzulo luzuloidisAbietetum albae 1,00 3,80
4 | Luzulo luzuloidisFagetum var. 1,16 2,80
Abies alba
5 | LuzulopilosaeFagetum var. Abies 1,00 3,10
alba
6 | Galio rotundifoli-Abietetum albae 1,20 3,90
7 | Tilio cordataeCarpinetum betuli 1,50 4,63
var.Abies alba
8 | Dentario glandulosaé¢-agetumvar. 1,00 5,80
Abies alba
) stsySd Ltttk W' btyj ksdkse" fjtehl

LOrotstc® 9 Odadz" SO dzOo " Is! LOcdB j dzf wdzd 4
C dzO QUERCOFAGETEA (Tilio cordataeCarpinetum betuli var. Abies alba,
Dentario glandulosad-agetumvar. Abies albalLuzulo pilosaeFagetum var. Abies

alba, Luzulo luzuloidisFagetumvar. Abies alb, . M d&zOH® wedma BE
wdzdy' o, hts HtsLeaBBdkddzts "R H' OcdtsMmiskzoe Olsd
HSEGdYHE LO & Mz ' ode' tcCtdshHbizttkrpr s o
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Fagus sylvatica Carpinus betulus Prunus aviumis QJImus glabra Isfigf @izizd o3
fJtojlsoastes 8 yd dd& h Odzed?2 d&z' i dzO yd Mmls Abiese 52
albaz MSC dzOH ' .@v datizdslz zo QstdsOldls® f jtoj 9 O O Is4 9

Ctc®ktSdsts d- wASMO oz H | toj o dzdAs alby, to AN O 28] C
sylvaticals © dzh = dzdfmlswdzgds Hjtejo k& o jtendz R~
LOdzd h d dztsfyw . l e |Bd dz® digs¥ dz' Hifhs ¢+ d3' 19 GELdz]
B' dzz h O yOfmls guaay " W i a3 , dsheo * H yOls! H' O¢G
Mk skztcO® ctolzdzlstsy BG sc & §) s 2B g v 40 T i ) dzi d
~nOtcOCIsjtedmisdSd ISOCdr B Sl " 9, 2 Istd3kz
3" CtsB' SIsd Mo ' HYOIls! fJtots ftod deOdzj ) dz° Mlss L
QUERCOFAGETEA,sdd3 B " dz' M DOtc OFf tfy ‘teaiadss? deddviz dz” g2
odwe dzj dats. 1B ydzgddz HBSCOL A3 IsteOdzMW tstc dzO
wdzd yj o ‘ dzOw 9 dz' fMls skzls GctdB "' o, ~n Otc O
sB dz' ¢ Olsdzd n 3" ¢ i Gagus tpidalseus(Bulle) K, GHebeloma
crustuliniforme (Bull.) Q u ® Lactarius blennius(Fr.) Fr., Pholiota lenta (Pers.)
Singer,Russulaadusta(Pers.) Fr. R. emeticaSchaeff.) PersR. mairei Singer R.
olivacea (Schaeff.) Fr. R. vescaFr., Tricholoma columbettgFr.) P. Kumm, T.
saponaceun(Fr.) P. Kumm.(Jahnet al., 1967 . 10 dzOh dd3sd MY sfr
ZOMOH Y j dzdzv L 5L deCeb® R tc @dstds@y ] dei@Pei dzi Is
fstelh jdzd?2 MCdZOH HjtojotsMlsOdE E B' ¢ L d
fJjtcjlsostej dzdz?v ' h Odesets Hjtej otsMmlsOdzz E yc
odHtsod?2 ME&OH, LBCtjBO, £ IsOCdr d MO~
odHd twffdzdde. ' [dQipodHdets, fstekh ks ls: mMw o f
ftocdL otsHdIs! HS tisL dzOH dzO dzdzV Hytj osMmils O
dz0 ) © d3fAjalbg. H |

l ed yd dztss  liipg dliddzdz cdtesH dzd - B ' BIss On
wodzd y jda' dix* o f stezh jodarzr o[ HESlDfsSe 5 MBlkzC
oCtedlIlslsw, fJtd o Oy dzts, &z Msesmlf sH Ot C 5t
Cdz' BOIdydz® L d3' dzd H tste 1§ 2@ (3 4. allsdff d & @ 'dzdiztz Gz
¢ dzO MACCINIO-PICEETEA ( O M ts yAb@tyPiceetum (montanum Luzulo
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luzuloidisAbietetum albae, LuzultuzuloidisAbietetum albae, Galigotundifolii-
Abietetumalbae o * H d3' W Je@apdz] L d3j dzgh j dedzv ff dztsh d3ts
9" H' GO’ tc t5 dz ' cesME sy ' Ydats”’ ckze ¢ d, H
BOzOdzlh E & M. 1 © B' d2 hsMmis’ sB Misd y J dad
Ltc" HYy jdzed?2 odB cCtsodd3d ttkzBC Od3dg @ B Odd
odH" 8 " OOCIsjtcdzdr Mddi3B' BlstetsW ' ydzda dBOC 1
sO¢dr d&' ' e ' LORottet 9 Odadew W dzdy' o dzOMM«
f OH " dzdzv to' odgv otsdzetsMmis’ o' stew, d&O " E
shtse ddfdz'shdes toj Oclz°
dzv " Hlso jtoHY J dzgdzv W OCIsk € stejl@yomls s
AbiesalbaL o dHtodd MSC ZOHBSHBH" Oc dets s gf ged = Y@
odH' o,fHgRDdOd L tso Odzts L o3’ dzlzizOkz ws@figedg s ** Hyj' t€
f sH' B dzsmis( Is @ ED&.C 03c.0
v OB dzdigw 3
AN IssmMOdz sOdzd?2 MIsOdz SO YyOMmisS O wj t€lgs alzts
&' mMOR ' Abiekzap@fmls ¢

| dMmlsw dzd Abietr Luzulo Luzulo Dentario Tilio
HJte] o dzd 2 Piceetum | luzuloidis pilosae glandulosae cordatae
¢ d dzls © € | (montanurh | Abietetum | Fagetum | Fagetumvar. Carpinetum
OmMsy"® Oy 2 albae var.Abies Abies alba betulivar.
Abies alba alba Abies alba
Abies alba 0,95 0,88 0,87 0,55 0,80
Fagus sylvatica 0,97 0,52 0,55 0,55 0,97
Acer 0,98 1,00 1,00 1,00 0,65
pseudoplatanus
Carpinus betulus 0,98 1,00 1,00 0,92 0,65
Picea abies 0,88 1,00 0,90 0,90 0,98
Ulmus glabra 0,98 1,00 1,00 1,00 1,00
Cerasus avium 1,00 1,00 1,00 0,97 0,97
Betula pendula 1,00 0,97 1,00 1,00 0,97
Populus tremula 1,00 0,97 1,00 1,00 0,97
Sorbus aucuparia 1,00 1,00 1,00 1,00 1,00

l JeOrzo Odzd S W' y' ' dasd HfE®HS cBERIzSIsdzO Hr iz
wWiglzfm' 9 k2 LHBteseades W' sty jAliesalbd R OR sise
to s i dzd dzdzts OmMtsy' Oy' ° ‘ LOW' CMmMkzo Odzd o
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4 Btots ©O dzls, ®RPRIe ifipgditdz € Is 2 tc dz' sftse dzd o sMiIs”
BzCBBoadr dz' M &9 1wClklsf Cdr s Ot Olsé
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hC' ' Hded ¢ d dz2OMOHY jdz@ 1 cubtstesyddzj y' §4J
skdzi B Odzin' € O, ‘ Z Isj W-ezC iotsfe drts @ ' yodadQdz' fislO®
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414 dMls jfggsaslz C sk teded 2 OdzOdz' L o5 Abiesdlbsls d
b 1 sCksRe8sddn Cdn sOtf OkOn

10 tjLbikzd OISOB tj itcdtshydtekze Odz' dzd
sBMisi yJ dz , O IsOCty W' lsds'ffip Bas izt Dieplatizgss H
1 sCklsmizCiseo d dzm! ¢ d 8 Mis @OdetfaPde Oty 2 ISHACEEOH] H j ©
M d mls Jmdsdetz ISArde@zz’ -lUs O3 df TS Edss]

ddzOdz' L. IO Mtsdesdz’ yYdats”’ MstczCIskzted o dw:
dzOdzj Y Ols! Hts 45 twBH' 9,0 B33 Hists fHE] 904, 65
3 #"HO9 HH d' 9 SO Hota 9i'YyyH fdr joH, M IsLOD Soize( &
AscomycoteCaval:S m. 1998, O 8 BasifliomyecotaMbiftakel ¢éxo * H
Moor e, 19 8 DikdfyaHibhedt2@PlajsO@ fiFsnmiBartling, 1830J M+ ts6 ts
LOW ' CMtso Odets 1sO Sd aqdueztfdCicifBEOdAFH ' o W stcd3
C ts dzi ts to IK1] 1o THicearabies 6 b 'dAbiesalbals ©O7 93d HI' ' oFagus
sylvatica ( HtsH.T JW)X ' casfiBd o dzgffdtvda div' dz' dz' Mmls+
Ctodzmtstels d otedat dzts QO MGl2t€df C sABBO o dHOBI HJjt.] o.

O dzOdz' Lz yd odHBoad? ¢ dzOH W' stsff Olstsec
&z mMsednm , Yzl B dzis o' HA IsdIsd, h ts L O
ftelJ HMsOo dzd ylsosdz f jtc] 9 Oy O wWteOg y'ow oW’
(M dzslstesW dzdr BOLJH' s yjls' o, wg My ted
1 028" dz' h dzjBJLfjyddddd odHOMBd Hjtc] otstch
Ctstej dzj 9 ° G dzd dz' dzO H ] toj ‘o I@terobasidipny annosumm dzd
H. parviporum Armillaria melleals @anoderma applanatum 4 dz" H L Okz9 O

y' deded i3 e dWeddzdm¥ L dOn" HEd & iOsid) L
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v OB dzA[{Iyw
s Otcff Ols

LSO dzfm! €O dzO [ Olsd dzff+ € O dzOL 8 O [ " Myd odwe dzj dzdzV
1 2 3
Picea abies
JJdIsjtesBOL dH ' 8dz H | Heterobasidion parviporumNi e me | 2 & |1 " dzv shdzso d MisseB kO
1988

ldIijtesB OL dH ' tsdz B| Heterobasidion annosuffr.) Bref. 1988 1 dzv smhmdezsea d MistseB k2O
J§Jjdz € L o dyO2 Armillaria mellea(Vahl) P. Kumm., 1871 1 Odzf A ted dzj ¢ dzd = H 5, d&dt=tc
Hitwd»deodn ° o' sitelg dedirdes’

ftodL j 3dzOME©MsH dzO0 3 d o

sdz' 3O0SC sydmlilsd fm | Climacocystis boreali§r.) Kotl. & Pouzar., 1958 |1 © f 59 Odzj dzd ~ , Mz~ s
fshCtsHYy jdzadr MissoBLkiOAR

vtkzlssea d & tsB dzW d3ti Fomitopsis pinicolgSw.) P. Karst. 1881 1 0 X doffdse Gedf)) dzd = Mistseo B &
t sHBW sd3j i toctsy j| Fomitopsis rosedAlb. & Schwein.) P.Karst. 1881 (1 O f s Odzj dzdr IO MmEkAts

fjdz COR

Gie' nOf st BSEEBEo ¢

Trichaptum fuscoviolaceu(iEhrenb.) Ryvarden 1977

10 mMkotmk' 2ddamnkdsd B g &
MzRdr kO s§fOdkdr ¢ &Oo

v nOflkzd W ddy

Trichaptum abietinunfPers. ex J.F. Gmel.) Ryvarde
1972

10 5900z dzsd3sz Mistse B lzte

¢ 3" dzts & tsfip'Iste eyCxidds d 2

Amylocorticium subsulphureuniP. Karst.) Pouza
1959

10 ftso0dzj detsdZdz Mistse B lzts

14 dz dzg fints @g" yzts ) de’

| Henningsomyces candid(Rers.) Kuntze 1898

1 dzv sfmdese d MisseB kO

} ' C dz Y o jopezk B)d B

Pycnoporellus alboluteugEllis & Everh.) Kotl. &
Pouzar 1963

10 dzedyde sz BtsYy' 500

] dzj sW " dz W dzd yJ ¢ Gloeophyllumabietinum(Fr.) P. Karst. 1882 10 9" HBJtedzdr MlssoaB RGO
l dzj sW ' dz § Onr Iz y| Gloeophyllum odoraturWulfen) Imazeki, 1943 10 yYdoadr MstsoBlztcOR
4G jdzjIssClzlIs® i B J | Skeletocutis amorph@r.) Kotl. & Pouzar, 1958 10 9" HBJtodzdr MlssoaB GO
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] tctisw Ms.OB dz.

Abies alba
1 2 3

JJdlsjtesB OL dH ' t5dz B| Heterobasidion annosuffr.) Bref. 1988 12w sfhdese d Mmilstse B kztcO

vte' R Of Iskzd3 W dzd y| Trichaptum abietinuniDicks.: Fr.) Ryvarden 1972 (1 © f§ tso Odzj des gz fMmisse B 2t
1 J edys @O dztsf sH ' B | Hericiumcoralloides(Scop.: Fr.) Pers 1974 10 cdeddz' 2 Hjte] o dds
1 OCIsj 6’ Odz' dzO 9 | Lelliottia nimipressuralis(Carter 1945) Brady et a1 © ttsMmlskzysdiz MmMilstseo B kztc"
2013
l JteOL-f s dgd dztsif sH ' B ( Melampsorellacerastf Per s. ) J. Sc|1 O tshiskzygitgk Mistse
vtcklsseo d ¢ | Otels | Phellinus hartigii(Allesch. & Schnabl) Pat., 1903 |1 © Y dodnm ' d&O {§ o Odzj d
HJtc] o

l " HY &3 d3' Is dzO | Melampsorellacerastf Per s. ) J. Sc|uv Sttsde Hjtj o0

Fagus sylvatica

14 SIste” W tcOdzts s o) NectriaditissimaTul. & C. Tul. 1865 10 tesmMszysdisk MsseB Rzt
1 4 Bdzj € Iste'-WJ wdant€ de@ Neonectria coccinegPers.) Rossman & Samuels, 191 © Mkarda SO ST Oddrs ¢
14 SIste’ w 4§ dzis &5 @20 ( Nectria cinnabaringTode) Fr. 1849 10 Mkzadr O tsfOdzdr ¢

14 Slste” w @ Odztsls g Nectria galligenaBres. 1901 mMkrdr SO SfOddr G

dlsjtej d3 ) tstemls € ts 9| Stereum hirsutur(Willd.) Pers. 1800 ydodr SO 9' Hd3 tedzd ~

wtetf J € M -ets dztf Y dzts | Irpex lacteuqFr.: Fr.) Fr. 1828 Halgj tedz' 2 HJjte] o ddz

mtsdzH tetsfis j toj Zd3 § B Chondrostereum purpureu(hr.) Pouzar 1959 mMkrdms ¢ dzC OR

1" dzdzj &3 dz' w L 6 | Vuilleminia comeden@Nees.: Fr.) Maire 1902 cdzddz' 2 Hjtej o dds

tsLh jf<eO L odyd Schizophyllum commure. 1815 G drdjdig j20 d dz'

9 HdB3jedz 2 HJjjodds

[ i 8" § stz sty Isif Y O| Laetiporus sulphureu@ull.: Fr.) Murrill 1920 Ydoadr MssoBkzteOR

stokzlstse d ¢ ff dzts ¢ Ganoderma applanatuiiPers.: Wallr.) Patl887 soBlkzted ° §Jdz €d

] OdztsH J 3O M d3ts dz Ganoderma resinaceuBoud. 1889 ydodr SO o' Hd3j tedzd ~

t OBOte" W L sdztsls ( Ramariaaured Fr . ) Qu®l . 1888 LOdzdh COR cdzddzts™ HJ

olNoliolizaNololNololNOlNOINOINO]

1
1
1
1
1
1
Kjt' s tstc d3 dadzd Cerioporus variugPers.) Zmitr& Kovalenko, 2016 |
1
H
1
1
1

wdzts dztsls € tsfmd 2 | Inonotusobliquus( Per s. ) Pil 8t 1 Ndoadr MsseoBkztcOR
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] csHBB9 ) .
1 2 3
stozlstso d ¢ dzj MY tc(Phellinusigniariug L. ) Qu®lI 18861 0 ydodr O {tse Odzj dzd r
[ B9 © ¢ kB ¢ O |Daedalea quercindl.) Pers. 1801 10 9" HBBJtdzdr MissoeB RGO
vteklsseo d ¢ MY tc ©9| Fomes fomentariud..) Fr. 1849 10 ydoadr IO f§tso Odzj dzd n
vtckzlstse d ¢ tsB dzVv d3tf Fomitopsis pinicoldSw.) P. Karst. 1881 10 Ydoadrmr MtsoBlkztcOR
[ J dzs 6 OO Y C s dzts )| Melogramma spiniferurWallr.) De Not., 1863 10 Ydoadrms IO 9" HAJ tcdzd r
vute' -~ BH ] tc OB dls @& y| Trichoderma sulphureum(Schwein.) Jaklitsch §1 © o' Hd3j tedzd = ¢ OG sdzOn
Voglmayr, 2014
I “ Olste’ § 4 HJMmME ¢ Diatrype disciformigHoffm.) Fr., 189 10 9" HBJtedzdr f O BdZzO~R
stej ydsoOte' v MY Od Kretzschmaria deust@gdoffm.) P.M.D. Martin, 1970 |1 © o' Hd3j tcdzd = ff OG tsdzO R
sfpd dzOtc* v B Oc Ols| Xylaria polymorphaPers.) Grev., 1824 10 ftso0dzj dzgdm cGdzd & ydn
(s d&zOte' v f sdz' ¢
1 dz' SOk mdMm ¢ Plicaturopsis crispgPers.) D.A. Reid, 1964 10 mMeadr IO SfOdZdA 6
1 OQdzj &z Isj teff & d 2| Panellus stipticugBull.) P. Karst., 1879 10 900z dzdr MssoBEREKO

t OHEZddR yijMm L kzE

Radulomyces molarig¢Chaillet ex Fr.) M.P. Christ
1960

10 ftse Odzj dzd A

50 MEk=a &

SsOkzsyj O ttsetso

Calocera cornedBatsch) Fr., 1827

10 cdzed® ydnr

so Odzj dzd n

r 0Cted 3" yJj i L dzd g Dacrymyces stillatublees, 1817 10 cdddzdms f s8 0dzj dzd n
s Odzd *zC OR Hjtej o
vticOd3y Istsf mMd M sdzj Trametopsiscervinge Sc hwei n. ) Tomly O ttsmMiskzydres MlstseoBEkztcOA
106" cC OdzH j o © tsB ¢ Bjerkandera adustéWwilld.) P. Karst., 1879 10 fsoa0Odzjdzdmr SO MEkatsh
[ J HOdzj s fd i B Iz ¢ Daedaleopsis configosa( Bol t on) J. 10 yYdoadr MtsoBlztcOR
Ajte' s st d3gd w € | Cerioporus mollis(Sommerf.) Zmitr. & Kovalenkoj]1 © § seo Odzj dzdr IsO Mk~ tsf

2016

CEOB) 5] M 6 L dss

Trametes versicolafL.) Lloyd, 1920

o HUpbBe&zd ZEcOR

sO ¢J

[ 4 dals® ff §J dzdz' iy zC

Dentipellis fragilis(Pers.) Donk, 1962

' Hd tcdzd ~

MisseB tc®

14"y 2 Sy e

Hericium cirrhatum(Pers.) Nikol., 1950

&34 elso d n

MisseB lkztcO~R

vtej 3 d&zO tstc Oday |

Tremella mesentericgschaeff.) Retz.1769

— |~ |~ |~
OO0

¢ &S OoR &f

Okzd R KO

s OB
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l ' 9 d H dJAscomyeotedz@izlz] » Offs’' H oH' tBeriZordykzotindD.E.
Eri kss. & Wi S&darjiomycede®7 EC dzBmMkkss. & Wi nl
wWesets o dtsC ] esbiziadympdredniycetidaes OXylariomycetidag 2

i tstcw HHympcredles s OXylarialeg 5 Diatryphckaae Hypocreaceae
Melanconidaceae Nectriaceae Xylariaceag , 7 Deatypg Kretzcchmaria
MelogrammaNectrig  NeonectriaTrichoderma Xylaria) 10 o99dH' &8 &

1 * H Basdiomycotalf tc j H Mils ©9 dzj dzd 2 ARgarifomycatinals @ * o
Pucciniomycotina |, 4  C Agaritp@ygdtesliacrymycetesPucciniomycetess ©
Tremellomycetgs, 4 ' H Aga@im@oBiflae ( Phallomycetidag
Phallomycetidag Tremellomycetidge , 11 i sApdriedde® @drticiales
Dacrymycetales Gloeophyllales Gomphales Hymenochaetales Phallales
Polyporales Pucciniales RussulalesTremellale3 , 4 ' H M&@asmimda® dzd
Melampsorineae Phyllotopsdineae Is © Pleurotineag , 26 S H C
(AmylocorticiaceagBondarzewiaceg&€lathraceagClimacocystacegéorticiaceae
Dacrymycetacege Fomitopsidaceae Ganodermatacege Gloeophyllaceae
Gomphaceae Hericiaceae HymenochaetaceaeIncrustoporiaceage Irpicaceae
Laetiporaceae Mycenaceage Phanerochaetacead”hysalacriaceage Polyporaceage
Pucciniastraceag Pycnoporellaceae Radulomycetaceae Schizophyllacege
Stereaceagelremellaceads @richaptaceag , 3 8 Aarglac@rgigimArmillaria,
Bjerkandera Calocerg Cerioporus Chondrostereum Clathrus Climacocystis
DacrymycesDaedalea DaedaleopsisDentipellis Fomes Fomitopsis Ganoderma
Gloeophyllum Henningsomyces,Hericium, Heterobasidion Inonotus Irpex
Laetiporus Melampsorella Panellus Phellinus Plicaturopsis Pycnoporellus
RadulomycedfRkamarig RhodofomesSchizophyllumSkeletocutisStereumTrametes
Trametopsis Tremellg Trichaptum Is GVuilleminia) ' 4 4 9 dH O]
ltej HMIsOoadzd € ydi' Is@EEBGOdz b dzz0eEts e sSdzisc '
Is* dz, HJ BSdhisttkzels! hdJtesCd?2 M jSlstc IstetsW
2 jSCtsmdmE] dgMlstczCIssted, B ' BSlstetsWd IO toj
(s O&2z.
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v OB dzf2y W
udMmisj BOIsd ydaj o Sdzsy j dzddiesalizs, Rigeambias' FAgusdphyaitay *
l " HH' s &zO ] sSteW H t sH d dzO t " H l dH
1 2 3 4 5 6
Ascomycota | Sordariomyceteg Xylariales | Melanconidaceae| Melogramma | Melampsorellacerastf Per s . ) 1887 Schr °t
Diatrypaceae Diatrype Melogramma spiniferurWallr.) De Not., 1863
Xylariaceae Kretzschmaria | Diatrype disciformigHoffm.) Fr., 1849
Xylaria Kretzschmaria deust@gdoffm.) P.M.D. Martin, 1970
Hypocreales| Nectriaceae Nectria Xylaria polymorpha(Pers.) Grev., 1824
Nectria ditissimalul. & C. Tul. 1865
Neonectria Nectria cinnabaringTode) Fr. 1849
Nectria galligenaBres. 1901
Hypocreaceae Trichoderma | Neonectria coccineéPers.) Rossman & Samuels, 1999
Basidiomycota Agaricomycetes| Russulales | Bondarzewiaceag Heterobasidion| Heterobasidion parviporumli e mel 2 & Kor ho
Heterobasidion abietinulNi emel 2 & Kor hon
Stereaceae Stereum Stereum hirsuturfWilld.) Pers. 1800
Hericiaceae Dentipellis Dentipellis fragilis(Pers.) Donk, 1962
Hericium Hericium cirrhatum(Pers.) Nikol., 1950
Hericium coralloidegScop.: Fr.) Pers 1974
Polyporales | Climacocystaceaq Climacocystis | Climacocystis boreali§Fr.) Kotl. & Pouzar., 1958

Fomitopsidaceae

Fomitopsis Fomitopsis pinicolgdSw.) P. Karst1881
Rhodofomes | Rhodofomes roseisAl b. & Schwein.)
Daedalea Daedalea quercindl.) Pers. 1801

Pycnoporellaceae

Pycnoporellus

Pycnoporellus alboluteu&llis & Everh.) Kotl.& Pouzar 1963

Polyporaceae Cerioporus Cerioporus variugPers.) Zmitr& Kovalenko, 2016
Cerioporus molligSommerf.) Zmitr. & Kovalenko, 2016
Fomes Fomes fomentariud..) Fr. 1849
Daedaleopsis | Daedaleopsis confragogaBo |l t on) J. Schr
Trametes Trametes versicoloflL.) Lloyd, 1920
Laetiporaceae Laetiporus Laetiporus sulphureu@ull.: Fr.) Murrill 1920

Incrustoporiaceae

Skeletocutis

Skeletocutis amorph@r.) Kotl. & Pouzar, 1958
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ltdssHts9 Y. I[ISOB

2 3 4 5 6
Irpicaceae Trametopsis Trametopsis cervinéSchwein)Toms ov s k1T
Irpex Irpex lacteuqFr.: Fr.) Fr. 1828
Ganodermataceae | Ganoderma Ganoderma applanatuifiPers.: Wallr.) Pat. 1887

Ganoderma resinaceuBoud. 1889
Phanerochaetaceag Bjerkandera Bjerkandera adustéWilld.) P. Karst., 1879

Agaricales Amylocorticiaceae | Amylocorticium | Amylocorticium subsulphureu¢R. Karst.) Pouzar 1959
Plicaturopsis Plicaturopsis crispgPers.) D.A. Reid, 1964
Physalacriaceae Armillaria Armillaria mellea(Vahl) P. Kumm., 1871
Mycenaceae Panellus Panellus stipticugBull.) P. Karst., 1879
Schizophyllaceae | Henningsomyce| Henningsomyces candid(Rers.) Kuntze 1898
S

Schizophyllum | Schizophyllum commure. 1815
Chondrostereun| Chondrostereum purpureu(fr.) Pouzar 1959
Radulomycetaceae | Radulomyces | Radulomyces molariChaillet ex Fr.) M.P. Christ., 196(
Gloeophyllales | Gloeophyllaceae Gloeophyllum | Gloeophyllum abietinur(Fr.) P. Karst1882
Gloeophyllum odoraturWulfen) Imazeki, 1943

Phallales Clathraceae Clathrus Clathrus archeri(Berk.) Dring, 1980
Hymenochaetaleg Trichaptaceae Trichaptum Trichaptum fuscoviolaceu(iEhrenb.) Ryvarden 1972
Trichaptum abietinunm(Pers.Ex J.F. Gmel.)Ryvarden,
1972
Hymenochaetaceag Phellinus Phellinus hartigii(Allesch. & Schnabl) Pat., 1903
Phellinusigniariug L. ) Qu®I . 1886
Inonotus Inonotusobliquus( Per s. ) Pi |l 8t 194
Corticiales Corticiaceae Vuilleminia Vuilleminia comeden@\ees.: Fr.Maire 1902
Gomphales Gomphaceae Ramaria Ramariaaureg Fr . ) Qu®Il . 1888
Dacrymycetes | Dacrymycetales | Dacrymycetaceae | Calocera Calocera cornedBatsch) Fr., 1827
Dacrymyces Dacrymyces stillatudlees, 1817
Tremellomycete{ Tremellales Tremellaceae Tremella Tremella mesentericgSchaeff.) Retz., 1769

Pucciniomyceteg Pucciniales Pucciniastraceae | Melampsorella | Melampsorellacerastif Per s . ) 1887. Sc h 1
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[OSMdBEOd &zO0 C' d €' fls! " Hjddsd¥' Sso
IECsoaddim €dr sOtf Ols Holypojabesfils3y 1, M5 % & @y

ftej HMsSOodzd ¢ d Yy! st fsteWHECE * Chddztse ' tsd
stsdzz L 02 d¢zO#¥ Is! dzZOH L 8 d y®Q 'dzts | ap'Ofplozd @ j ¢
f stcw Hllyiporalests~ s d o 17 odH" o &3 Yy s’ 9, w

Climacocystacege Fomitopsidaceae Ganodermatacege Incrustoporiaceag
Irpi caceael.aetiporaceaePhanerochaetacea®olyporaceads ®ycnoporellaceae
t ' L dats dgd digls ' PolypdralesLoO© dzj 3 d Is ¢ 9 ' H Isddidzm dis tfitpds
sO " dzh dr J §dedaizE ¢ ekt £d ¢ dzOH , £ MmisOted n
IStcOff dzwtg 'IsH SywMmdz' IsO JjdegHJ A3 ydz' odHd Istelzlsts
Yy OfMmiIs¢ © HgarlcHasi§ ZdzOH O 14,7 % 9 '.H uLj@xmC
ftcj HMIsOoa dzd € ' o H Oddtstec &Y dzv f tstc iy § b IsctddzCBlsdis
B CtedL slzlso stes ¥ y' M deasdsftcts ® )8 tclz detpliso ' ff t
B' Btoc' L desd3z@dz Islsw ctedB ' ou dzff mHastdipdz’ 60 dz® Otsists
Is § , hts BOLJH' Sd&3fd ©Ocdtc GO Oz dpdf gntg joals Oddts
' 1 ¢dqd hofddztd L § &zOMmis d dey G\dsichlds 2 ¢ * d
HsMdz" HyEZo Odzedr dz' MOR ftej HMIsOodzj dzgd?2 8 o
Amylocorticiaceag Mycenaceage Physalacriaceage Radulomycetaceae Is ©
Sdizophyllaceae [ H dzO ¢ , Odzlste s if 56 j dedzd 2 off dzd o ,
L OBtolzH dzj dzdz? HEHELWW dgiszIsO dzj 3O Hzd o dzts o ff dz
BOGOIs! tsAoarieatst ' § &5 disy j GtedrLejMmlsd HES LB
ctedB ' 9 s ftelkh j dedzw W izCdaE fryd gl ds. p dzdz” H d
ydfmJj dzv dzd d3dRuSsuldfles ta My &8¢ %) , wCd2 ftoj HMIsSOs ¢
CtodB-BRYStcdL sklso ster 9o OB, MO teslstetsW Odzd
1 O3 9 HOdzts "HjdzlsdWw® CEzoOlsd 6 o9dH'9® HO
BondarzewiaceageHericiaceaels Gtereaceaew dzh fstcWHCd ftoj HI
uydmy dzi dzts, Hypodeelds | Hig@enochaetaleg yOmMis¢ O EyOMmlis®
C' dz €S sMmiIs’ ME dzXKyl&ialesi9r7,3 3, Gloedhhylbalgsdacrymycetales
(f s 3, 7 QortidateyJodyhalesPhallales Puccinialeds @remellaleq {f ts
1,9 % Sy j(dsdfifistcw HiSC)
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Xylariales 7,3%
Tremellales 1,9%
Russulales 11,1%
Pucciniales 1,9%
Polyporales 31,4%
Phallales 1,9%
Hypocreales 9,3%
Hymenochaetales 9,3%
Gomphales 1,9%

Gloeophyllales 3,7%
Dacrymycetales 3, 7%
Corticiales 1,9%
Agaricales 14,7%

0,0% 5,0% 10,0% 15,0% 20,0% 25,0% 30,000 35,0%

t Ml vOCMdsd Yydd MstkSlkktd sdHEo ¢
&' ' o LADiesald ik & ¢ sHE Sasd dzfy? € d Sts 's Ode'f OfstOE

O dzOdz" Lz yd tesLftsH' dz ftojHMIsOoadzad ' o (F
stetsW ' fpdepy’ Odz' L Oy' ‘¥ o fMisOdetso dzj dzts, hts B
¥dIlsls® H' wdz dz' Mls! wedn LOBJ LY Jjykz® s+ mw
tesmdzd dzdzd -~ L e PIgleé€ ¥ yd Gtod vy sd@dz Odisdz W
dz2' stesejdzz, O IOCtsYy o do ' dz' daV By d M jtousts azd
"de. ), BtcOdd ydze SdMmzslsd SO MdHjtesW stod,
Ctste’ dgdzv SO Mftedwes Is! o do ' dzmdzfdedt ' ¢ dzE
dzj esL yddzded » M sdzz2 ¢ * tsdz' o W jdustasdgizy .$2012)adzh df
1028 dzh ydmj dzz’@dsdzd r gBRHEOSstsBW o, ~ 7 Yy
Z LOcOdz desdz w0 isde’ Hz0Is d or i C RO @B sls 8 6
] o Hofpif& ° dzh d ~ IstetsW ' YyRHAC zalds st Is & dgdff iz
sB@lsdzd?2 f Obtsejdz ° ZOHGEZzdIsso 2 MOftots
YomsC O k LOCOd dets 3l j tote3tstf B H Mez” Higefds@’ f Ioft
desmdmisj B3d O §jtjo Oy Gzezw i3y tzgl tc © ezfizl P fg a3
4.2).
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1,8% 1,8%

s d dzts-Is o s W
woOoCkdz IsOIsd o o
Mo esilstetsW

s Md dzts-Is to ts W
WOSCkdz sOIsd o &

g ZsseEY ¢ Ols
Of tetslstets W

49,1%
s(Bd ¢Oldd?

"l OHGlzdzlstse d 2

1,8%

(M2 BLYGH &z ftojHMlsOo dzd§ ' o Abigs AbEEBO Gl
s Mgy Od Loy " ¢

i BLYBH &z OSMBdz 9 ctwdB' @8 L O tojyddBt

MG’ SIsdodesmils’' , OHYJj dZ2E&EQLESE Iseds WH jow Sz
Wsted&zOy "' hsHts dzOW o detsfls ydres ctedB' 9o

(uyd tMdzOB dzj dzd - ) Hitedtod B 190 kdzOly @ Wzfsdnls H j

jdzH Y " I8° 9, £ Is. y. ‘ 9 "' lsOdz dzd n sBdz' @

Codi3f sdzgj dzlstss Yy doadrm Hjtjo, "t oadCttedmistse
ydodnm Cdz' Isddz), otsded sy kIs! BRI f4ted o
Mo tecslstctsW " 8 k2 WOCEZAd IsOlsdodz2 MO teslstesW C

sO0Cddz yddetsdz, tsLedzvHOs yd ¢Ctcdhtstlsdeo d
JHdW ' COBtcOdRd SCtdhtstey’ ’ L OL d&z0y0o ' di3ts, f
o' HdzsMd dzOr Gt HMISOadzd Cd d3 C 5B " tSIsA) tesL
tcsfedsdgtf sH Otc' o , FtcOy ke yd "~ " [k 9 H dztsfdzat
fesdz' 8¢ YoMk, fted y!' sz dzj HtedL otsSHW:
tesLodIsC iz, f stc” o dgwdzts L ° LHBsaddi3d J &L J
Mz H cteottedlilsd [kdzdls d&tc dosddlf OfHQOGE, Qf ST Iksts fr) d
odedzdc O yd '~ MmMddz dzgj EtOy J dzdzv , hts fte
f stelzh j dzdzv OfMdadz’ dzw y' 2 dets’™ M tetsditsy detsfls” |,
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b dzOdz' L2 yd btetsW' ydkz MmMfjy' O0d L Oy" ¥
L 1020y 0O ‘ i3tz h tsPiced taluef) #f s ‘H'Mis Oo dzj dz' |, G sdz
C d dzts Is @sBW6O dgdO Is dzd d3d Mo teslstetsW O dzqd , -
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(Ehrenb.) Ryvarden 1972
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Ni emel @ & Kor hg
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Pers 1974
Melampsorella cerastiiPers.) J {1 4,5 2 1
Schadst .
Phellinus hartigii(Allesch. & S-A 2,34 2 1
Schnabl) Pat., 1903
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Karst.1882
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Kovalenko, 2016
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1942
Phellinusigniariug L. ) Qu S-A 2,4 2 2
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Fomes fomentariud..) Fr. 1849 S-A 2,4 4 2
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Melogramma spiniferun{Wallr.) s-[ ¢ 2,5 1 1
De Not., 1863
Trichoderma sulphureur s-{ ¢ 2 1 1
(Schwein.) Jaklitsch & Voglmayi
2014
Diatrype disciformigHoffm.) Fr., s-{ ¢ 2 1 1
1849
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P.M.D. Martin, 1970
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Reid, 1964
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TomsovskIl, 200¢
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J. Schreoet., 18§
Cerioporus mollis (Sommerf.) s-[ ¢ 2,4 1 1
Zmitr. & Kovalenko, 2016
Trametes versicolor(L.) Lloyd, S-A H 2,3 3 3
1920
Clathrus archeri (Berk.) Dring, 1 ¢ 2 + +
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