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Publications, mainly for 2013-2014, and authorshoslata on ash dieback, caused
by Hymenoscyphus fraxineus (anamorph Chalara fedirare reviewed. Disease is known
now in over 25 countries of Europe, since 2010 Ykmnaine. The presence of pathogen in
Kharkiv, Sumy, Poltava, Kyiv and Zhytomyr regiosiptioved by molecular methods. The
main symptoms of disease are: quick successivencdisback, necrotic spots on the bark
of shoots, discoloration of wood and leaves, leadrasis, premature leaf-shedding, stem
necroses. Investigations are directed on studyatiggen development, virulence of certain
fungi isolates, susceptibility of certain speciesl populations of Fraxinus sp. to infection,
as well as on development the guidelines for prismef negative consequences of disease
spread for forest management and forest ecosystems.

Key words. Fraxinus sp., ash dieback, Hymenoscyphus faxinébaléra fraxinea),
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Introduction. European ashFfaxinus excelsiorL.) is the most common
species of this genera in temperate Europe [42luding Ukraine [8]. Ash dieback
caused byHymenoscyphus fraxinelfanamorphChalara fraxined is a disease that
has emerged in North and Central Europe in the 4999]. This disease was first
observed in Poland and it has rapidly expanded mg=t part of European ash area
in Europe [34, 42, 49]. Such stepwise pattern ofygaphic spread in many directions
Is characteristic feature for alien invasive sp&cie
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Ash dieback caused bM. fraxineuswas firstly found in forest stands and
forest shelter belts in the eastern Ukraine in 2[117], but perhaps first symptoms
appeared more earlier in western Ukraine which éardPoland where the disease
was reported first.

Before 2010, there was little concern regarding aslalth condition in
Ukraine, as no dieback symptoms were reported H], Blowever, a lot of
morphological symptoms of ash dieback were obsemedifferent parts of the
Ukraine during 2010-2014. Such symptoms includelgsuccessive crown dieback,
necrotic spots on the bark of shoots, discoloratibwood and leaves, leaf necroses,
premature leaf-shedding, stem necroses etc [SBGUS].

Presence of ash dieback pathogen in forest stamdisslaelter belts of the
eastern Ukraine was firstly proved by molecularhmds in 2011 [17]. However, it
could get some years earlier to the west regionsJlohine, which border with
Poland, where disease was described firstly [38twihstanding well-known and
validated dates about distribution of the ash dikbam Western Europe, little
information is known about status of this diseasenf Eastern and South-Eastern
European countries, except some personal commiugnisadnd publications [5, 17].

The aim of our research was the review of publications and our own data on
ash dieback in Ukraine and in Europe, summarisingractical guidelines for forest
management from different European countries wotiglash dieback experience,
and identification of our future researches. Ala® have examined the pests and
fungi associated with ash trees in Ukraine.

Materials and methods.The literature reviewvas carried out using databases
of Web of Science and FRAXBACK website [48] withlevant links. The
FRAXBACK action is funded by the European Cooperatin Science and
Technology (COST) for a 4 year period starting N2&j2. The main objective of the
Action is to generate comprehensive understandirfg Foaxinus dieback
phenomenon, and to elaborate state of the artigahguidelines for sustainable

management dfraxinusin Europe.



Field researches in Ukraineere carried out in 2010-2013 in the forest stands
and shelter belts dfharkiv, Sumy, Poltava, Luhansk, Kyiv and Zhytonmggions
These stands were 10 to 80 years old with dominasfic®uercus roburand
F. excelsior.

Sanitary condition of ash trees was assessed isatimple plots. Six categories
of sanitary condition were used according to "Samwitules in the forests of Ukraine"
[9] (I — healthy; Il — weakened; Ill — strongly wesned; IV — drying; V — fresh dead;
VI — old dead). Also, for each site visually comulit of trees have been evaluated
according to scale of possible symptoms for ashatik [38], where 0 — nGhalara
symptoms, 1 — minor and indirect symptoms (unewadiade expansion, necrotic
lesions in healthy shoots and dead branches i d crown size; 2 — dead shoots
and branches with necrotic lesions formation in5ID% of crown size; 3 — death of
50 % of crown size, wood discoloration, necrotisidas, dead leaves, shoots,
branches, 4 — total crown damage, necrotic lestongreen shoots, branches, stem
and butt.

Insects and fungi in the sample plots were idexdifty symptoms (defoliation,
discoloration, necrotic lesions) and signs (gaderifungal fruiting bodies, spores).
Symptomatic leaves and branches (i. e. having tiectesions) were cut and
individually packed into plastic bags.

In the laboratory collected material was sorted by necrotic leswinsark and
leaves. To 5-10 pieces (by 5 x 5 mm) were cut feach sample of leaf or twig. The
surface was sterilized with ethanol. These samptre used for fungal culturing on
MEA (3 % malt extract agar) as well as for DNA exiion and direct sequencing to
check the presence or absencehbffraxineususing PCR-based techniques and
species-specific primers [27, 29].

Results.European ashH excelsio) is one of 43Fraxinusspecies occurring in
temperate and subtropical regions of the northemisphere [42]. This species is
tolerant to soll fertility, drought and frost, grewn mixed and pure forests and urban
stands, shelter belts, arboretums and is of coradte socio-economical importance,

particularly in Ukraine [2, 8].



Green ashK. lanceolataBorkh =F. viridis Michx.) is also spread in the forest
stands and shelter belts of the southern and eagtats of Ukraine. Another ash
speciesF. pennsylvanicaMarsh. (= F. pubesens L.) is fast-growing and frost
tolerant, but is rather rare [1, 8, 39].

Area of ash forest stands is 151.6 thous. ha,sHa#d % of forest covered area
of the State Committee of Forest Resources of dkrdtor last 10 years this area has
increased by 34.4 thous. ha (29.8 %). Stock ofsashds is 212.4 ftha, the mean
age is 62 years old [2].

Sanitary condition of ash stands in Ukraine hasotmec worse since 2006,
when area of drying stands has exceeded 3.4 thousaf]. Declining ash stands
were registered in different natural zones of UkeaiFor example, 817.1 ha of ash
stands have declined in Vinnitsa region, 659 h&herkassy region, 764.3 ha in
Mykolaiv region, 495.7 ha in Kherson region, 218 in Luhansk region. In
considerable degree it is explained by decreasammfial precipitation. This index in
Kharkov region was equal to 616.1 mm in 2005, andd06, 2007 and 2008 it was
equal to 524.5, 522.7 and 475.8 mm respectivelye Tbkxt three years annual
precipitation was about 600 mm, but in 2012 de@eéas 465.3 mm.

For 2005-2013 sanitary condition of ash trees levealed the trend to
worsening (in average from 1.7 to 111.3 points).thee depth of forest stands sanitary
condition of ash was the most stable (I.7-11.3 ®)inThe most dramatic decrease of
ash sanitary condition was registered on the bonakér clear-cuts (from 1.9 to 1V.3
points), where drying trees had been observed @8.28nd dead ones in 2010. In the
plot, where sanitary felling was carried out in 208anitary condition of ash changed
from 1.7 to IIl.3 points. Such process was morenthic near the western side of
clear-cut (from 1.3 to 111.3), than near the southside (Il —11.5), and the most sharp
decline was registered since 2009. Obtained daae®plained by peculiarities of
microclimate change after felling, as well as wappearance of wounds on stems
during it [39].

Bark beetles Hylesinus crenatus (Fabricius, 1787) (#H. prutenskyi

Sokolovskii, 1959) andHylesinus variug(Fabricius, 1775) (=H. fraxini (Panzer,



1799) =H. orni Fuchs, 1906 +eperisinus variugFabricius 1775) were found in the
stems and branches of weakened ash trees [6].

Many species of foliage browsing insects were foumthe crowns of ash but
the most of them prefered oak foliage for feedifige Spanish flyLytta vesicatoria
was found in 2012, and sawflie$omostethus nigritusF. and Macrophya
(Pseudomacrophygunctum-albuni. considerably damaged ash in 2002 and 2012—
2014, especially in urban stands and lighted faststds and shelter belts [7]. After
spring defoliation the crowns of ash were partlyoreered during the summer.

However, quick spread of ash dieback across thedean countries makes
conjecture about possibility to change ash standditon dramatically in the nearest
future. In eastern Ukraine, the emergence of fiyshptoms of ash decline in 2010
and occasional detection Hf fraxineusin symptomatic shoots (5.6%) suggested that
this disease was at an initial phase of its spneddcal stands of. excelsior[17].
Also, ash dieback in pure and mixed tree standsbesn observed in Western
Ukraine, i.e. from the area which borders with Rdlavhere the disease outbreak has
started [5].

In the West Podolia tuberculosis (pathogen Pseudomonas syringae
pv. savastano{Smith 1908) Young et. Al. 1978)) is reported to the important
cause of ash stands decline. This pathogen aSeatss, branches, twigs and buds of
European Ash [1]. In the same regitugniodes enucleatdPanz. Dasineura fraxini
Kieff., Prociphilus nidificusLoew., Fonscolombea fraxinfKalt.), Psyllopsis fraxini
L., Tortrix convayanaF. andPseudargyrotoza conwayaifa are spread [1] and can
play certain role in the vectoring the pathogensgif during feeding on vegetative
and generative organs of tree.

The main symptoms of ash decline in Ukraine arevemdlushing, leaves,
stem and shoot necroses, discoloration of wood pranature leaf-shedding.
Dieback of common ash causedHbyfraxineuswas proved using molecular methods
for samples from Sumy, Poltava, Kharkov, Kiyv ard/@mir regions [3, 17] and by

morphological signs for Lviv, lvano-Frankivsk andrfiopil regions [5].



We present the main results of investigationdHorfraxineusand ash dieback
including our own researches.

Taxonomy of Hymenosyphus fraxineDsgsease-causing agent of ash dieback
was described by T. Kowalski in 2006 [34] as a nkemgal speciesChalara
fraxineg. In 2009, based on morphological and DNA sequeocmparisons,

C. fraxineawas suggested to be the asexual stage of the gsetsHlymenoscyphus
albidus This was a major surprise, dsalbidusis a widespread common saprotroph
species well-known across Europe sinc8 déntury as harmless decomposer of shed
ash leaved. albidushas never been reported to be pathogenic [12H®B}ever, in
2010 more detailed molecular investigations usi8§R-PCR amplification led to
conclusion that the disease agent ishhoalbidus and the ash dieback pathogen was
described a$l. pseudoalbidus- a species entirely new to science [] (Queloalget
2011). The both species are morphologically vergilar or indistinguishable. In
2012,H. pseudoalbidusvas shown to be identical tambertella albidawhich was
found on petioles ofF. mandshurican Japan and described by Hosoya et al. in 1993
[50]. L. albidais a weak pathogen, whie. fraxineadominates in fungal complexes
in the declined ash stands [29, 43]. In 2014, inoedance with rules of fungi
nomenclature, specific epithetlfymenoscyphuwas changed fronpSeudoalbidus

to “fraxineus [13].

SymptomsAccording to majority scientific papers and piesirthe typical
symptoms of ash dieback become obvious on the $eaithin months of infection.
We can observe necrotic lesions on leaves, petabesshoots up to wilting and
dieback of twigs and shoots. Inner-bark lesionscii@acterized by a typical wood
discoloration and emergence of dark brown smodtiots on stem and branches.
After top shoot dieback, its apical dominance bez®roroken [11, 14, 31, 47].
Young ash trees usually die after stem infectiame growth of new shoots in still
living parts of the tree was observed as subsiitutf dead branches and shoots [6].
Many researchers record a bushy mix of dead amdjlshoots [14, 37, 30].

Distribution in EuropeThus, dieback oF. excelsiorhas firstly been observed
in early 1990s in north-eastern Poland [34] andwdania [12]. In year 2002 the



disease had only been observed locally in sout®evaden but in 2004 it spread
throughout whole Sweden, towards western and degudres to neighbouring isles of
Finland and Denmark [12, 32, 44]. In year 2002, dis=ase was for the first time
recorded in the north-eastern Germany, Czech Repahtl Slovakia [28], and in

2005 in Austria [24]. Subsequently, in year 200 dgeback occurred in Hungary
[46] and Slovenia [41]. In 2007 — 2008 it has emedrgn Norway [49], Switzerland

[22], France [15], and in 2009 it was observedtatyland Croatia [49], in 2010 in

Belgium, Netherlands and Ukraine [17, 26, 49]. Bil2, the pathogen was also
detected in UK tree nurseries [10, 42].

In total, ash dieback caused by fraxineuswas reported from over 25
European countries [10]. This fungus has supplarnted harmless decomposer
H. albidus because the both species occupy the same ealogibe [20, 38].

Distribution in Ukraine.In eastern Ukraine (in Kharkov region), characteris
symptoms of ash dieback were noted for the firsetin 2010, as a sparse crowns,
bark necroses and wood discoloration in shootsefeaion by R. Vasaitis). It means
that the trees were infected as far back as in 20088 presence dfl. fraxineusin
symptomatic ash shoots was supported by molecukthads later [17]. It was
assumed that pathogen could be present in othene@f Ukraine, especially in
western regions, which border with Poland wheredisease outbreak has begun. For
this, 240 wood samples of ash symptomatic twigszhgure cultures were used for
DNA extraction. In total, three set &. fraxineaspecific primers were used. So,
during 2012-2013 we have confirmed the presencl.dfaxineusin the samples
from five regions of Ukraine (Table 1). Althoughhaslieback symptoms were
registered in many sample plots, severe mortafiigsh was not observed. The trees
with 10 to 50 % of dead shoots and branches (2tpowith necrotic lesions were
found as often as dead shoots and branches wghohtsymptoms (Table 1).

Absence ofH. fraxineusin symptomatic shoots and leaves from Luhansk
region can be related with high temperature (ug38C) and low precipitation of

vegetative season of 2013, which were unfavorailedthogen.



1. Occurrence ofH. fraxineusin the samples of European ash

from six regions of Ukraine
Number | Samples | H. fraxineus | Sanitary Svmptoms of disease
Site of sampling of with presence/ | condition ymp :
evaluation [37]
samples| necroses absence of tree
Sumy region

Trostyanets 6 leaves presence 2 2
Trostyanets 6 wood presence 2 2
Trostyanets 35 wood presence 2 2
Sumy 9 leaves absence 2 2
Sumy 9 wood absence 2 2
Sumy 34 wood presence 4 2
Ohtyrka 7 leaves presence 4 2
Ohtyrka 7 wood presence 4 2
Shostka 15 wood absence 2 2
Shostka 16 wood presence 3 2
Shostka 17 wood absence 2 2
Shostka 18 wood presence 3 2
Shostka 19 wood absence 2 2
Shostka 20 wood presence 2 2

Kharkiv region
lzum 1 leaves presence 2 2
lzum 1 wood presence 2 2
lzum 36 wood presence 3 2
Pokotilovka 2 leaves absence 3 2
Pokotilovka 2 wood absence 3 2
Pokotilovka 3 leaves presence 3 2
Pokotilovka 3 wood presence 3 2
Pokotilovka 4 wood presence 3 2
Pokotilovka 5 wood presence 3 2
Pokotilovka 8 wood absence 4 3
Zmiyv 21 wood presence 2 2
Zmiyv 22 wood presence 2 2
Molodeznii park 23 wood absence 3 2
Molodeznii park 24 wood absence 3 2
Krasnograd 25 wood presence 3 2
Krasnograd 26 wood presence 3 2

Poltava region
Kopyly 10 leaves presence 2 1
Kopyly 10 wood absence 2 1
Kopyly 11 leaves absence 2 1
Kopyly 11 wood presence 2 1

Kyiv region

Boryspill 12 leaves presence 2 2
Boryspil 12 wood absence 2 2
Kiev 13 leaves presence 2 1
Kiev 13 wood absence 2 1

Zhytomyr region
Novograd-Volynskii 14 leaves presence 2 3
Novograd-Volynskii 14 wood presence 2 3




Table continuation

Number H. fraxineus | Sanitary Symptoms of
. . Tree . . .
Site of sampling of , presence/ | condition | disease evaluation
tissues
samples absence of tree [37]
Luhansk region

Svatovo 27 wood absence 3 2
Svatovo 28 wood absence 3 2
Severodonetsk 29 wood absence 3 2
Severodonetsk 30 wood absence 3 2
Severodonetsk 31 wood absence 3 2
Schastie 32 wood absence 4 1
Schastie 33 wood absence 3 1

Obtained data prove the spread-bffraxineusin the territory of Ukraine from
west to east, except southern regions, where wa f@acarry out respective
investigations. However, the spread of ash decdhte eastern Ukraine is relatively
slow [5, 17].

Life cycle of H. fraxineugFig. 1 below is reproduces from [23Ash dieback
fungal pathogen spreads during summer (June-Augustainland Europe) with air-
borne ascospores produced on infected fallen led\ese ascospores infect healthy
ash trees through green leaves during summer [@4,32, 49]. This results in
withering and dying of leaves, and shoot lesiors stem lesions development as the
fungus grows into and through the leaf and intowlo®dy tissue, gradually decline
of branches and stem [20, 3%]halara fraxinea— the anamorph (asexual) stage of
H. fraxineusdevelops during autumn and overwinters in theligeh in leaf rachises
from previous year [14, 20, 30, 33, 49]. Infectedvles fall to the ground, and
pathogen forms black pseudosclerotia in the petitesurvive in adverse conditions.
If two mating types of the fungus are present witthie infected petioles, the fungus
undergoes sexual reproduction and the following memproduces spore-bearing
apothecia [14, 20]. The main time of sporulatiommsJune to early September [14,
20, 49], however in the suitable conditions it tstararlier and completed in October
[20].



Hypothetical life cycle of Hymenoscyphus pseudoalbidus
{from Gross et al . 2012, Fungal Genetics and Biology 49, 977—986)

(=]
Ascospores ® o
Wind dispersal
Apothecium
Ascospore
Meiosis Pﬁt;ole Appressorium
Ash leaflet

Growth into

/ petiole

Ascogonium Fertilization

‘ Tissue colonization
inle .
Petiola Spermaua L
l ‘ ‘
Chalara anamorph
Dispersal of spermatia Leaf fall

Petiole
Fig. 1. Hypothetical life cycle ofH. fraxineus (reproduced from [23])

Usually, H. fraxineusis quite resistant to dry hot conditions [21, 28].
adverse conditions the fungus sometimes delaysuptioeh of apothecia, but survives
for at least two years, producing apothecia instiesequent summer [21]. However,
we have not revealed any apothecia on the leafise€hduring our sampling in
Ukraine in 2010-2011, which can be related with aunfirable weather for
production the fruit bodies [17]. Otherwise, muchitf bodies were collected in the
same area in 2013-2014. Also, sampled petiolesoutitany fructification from the
same dry plots produced mature apothecia in thestnobiamber in laboratory. It
confirms the importance of rather high air humidity development of normal
apothecia [23]. In accordance with data of Swiseaechers [21] new apothecia can
be formed on the pseudosclerotia throughout secamndven third year after
abscission thereafter the entire life cycle is cleteal.

Methods for pathogen identificatiomhe ash tissue dies directly after pathogen

entry andH. fraxinusis classified as a necrotroph [16].



Recently died shoots, leaves, petioles with typssahptoms of ash dieback
can be used for correct identification of pathognfraxineusis identified with
method of pure cultures or PCR-based methods sgiegie-specific primers [22, 27,
29] or sequencing.

Fungal cultivation in the laboratory is carried put3 % malt-extract agar with
addition of fresh or frozen ash leaves. Pure ceftstore in darkness at 4°C [27, 29].

Discussion and practical recommendationd.ife cycle and pathogenicity of
H. fraxineusunder field condition are studied well [20, 30,.4Experience from
European countries (Lithuania, Sweden, Swiss, Gayimavhere the disease has
been established for more than a decade, as wedivagling this fungus in the ash
stands of Ukraine, show, that spread of ash diebankbring to decrease of the part
of ash trees in the forest stands and even taxiisction. Therefore we summarize
the practice experience and recommendations faades management concerning
mitigation of consequences of ash dieback in thestostands, nurseries as well as
artificial regeneration.

Practical recommendations for disease managentemtfar adH. fraxineusis

an invasive pathogen, which damagesxcelsiorand otherFraxinus species [18,
30, 47, 49], the main practical recommendationanemon for invasive pathogens:

— maintaining diversity of species associated agh;

— decrease the spread of ash dieback;

— maintaining genetic diversity in ash trees wilie taim of ensuring the
presence of ash in the long term.

The main recommendations of Forestry Commission[1{ and Sweden and
German researchers [32, 40] regard forest managemessh stands, where ash
dieback can spread. In line with this, forest mamagnt measures should be directed
on growing healthy and quite resistant stands.illtlve effective in retardation of
disease development, but will not be able to soppread.

Selective felling is effective at relatively lowddopment of disease. The trees
with damage over 50 % of crown size and presen@picbrmic shoots must be cut,

to prevent the formation large amount of sporesirfégction susceptible trees. The



trees with damage up to 50 % of crown size mugtebalarly inspected taking into
account also spread of other pathogens (partigutarhillaria sp.).

Infected urban or veteran ash trees must not blfddecause they can provide
many important environmental and social benefiteesE trees give the possibility to
maintain biodiversity of species (invertebrateshdins etc.) associated with ash in the
green zones of settlements. Pruning of damageddaad branches and twigs will
help to maintain ornamentality of these trees.

Attention must be paid to increase of genetic aygldiversity of forest stands,
as well as abstain from planting new ash standsaus® young the saplings are the
most susceptible to dieback. Use of fungicidespimtection of seedlings does not
ensure long-term effect, and the pathogen quickiypg@gates in young trees. Taking
into account the data on heritability of resistateél. fraxineus it is recommended
to promote development of natural regeneration fea®ds of resistant trees, which
survive in the focus of disease [19].

In the stands with dieback over 50 % ash tree#) plainting and promotion to
natural regeneration of ash are not recommendeld pMOthe same time, one can
assume that due to genetic biodiversity of ash ladjpas, the most resistant trees
with high reproduction ability will survive.

Conclusions. 1. Recent worsening of sanitary condition of Eusspeash
(Fraxinus excelsiorin Ukraine is connected by influence of assemblag biotic
factors (pests, pathogens), abiotic factors (weatl@ditions) and anthropogenic
factors (particularly, forest management).

2. Ash dieback (pathogen Hymenoscyphus fraxinéus the main cause of
weakening of ash stands in over 25 countries objgrirCycle of development of this
pathogen and peculiarities of its spread in Eurdmes been investigated.
Recommendations for disease management concermiiggtion of consequences of
ash dieback in the forest stands, nurseries asasdltificial regeneration have been
developed.

3. In Ukraine ash dieback pathogen was found ir0461he forest stands and

forest shelter belts of Kharkov region, later inn§u Poltava, Kyiv and Zhytomyr



regions, which is proved by molecular methods. The&n symptoms of disease
include quick successive crown dieback, necrotiotspn the bark of shoots,
discoloration of wood and leaves, leaf necrosiemature leaf-shedding, stem
necrotic lesions.

4. Ash dieback spreads rather slowly in the tawyitaf Ukraine, especially in
the east part of it. Crown damage does not excBed5D %, noticeable mortality is
registered only among trees below 15 years old.

5. Experience of European countries on threat bfdasback show, that it is
necessary to pay attention to monitoring the sprefdlisease in Ukraine and
investigation the peculiarities of susceptibilitydifferent populations and genotypes

of European ash tdymenoscyphus fraxineus
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Haseoeno oensao nybaikayii nepesasicno 2013-2014 pp. ma enacrhux Oarnux
CMOCOBHO XB0POOU BIOMUPAHHA SCeHa, sKa cnpudunsemvcs epubom Hymenoscyphus
fraxineus gramopgha Chalara fraxinea) Xeopoba nuni éiooma y nonao 25 kpainax €sponu,
3 2010poky — 6 Vkpaini. Monexynapuumu memooamu niomeepodiceHo Hasa8Hicmb 30YOHUKA
xeopoou y Xapxiscokitl, Cymcokiu, [lonmascwkiii, Kuiscokiu i Kumomupcokiti obaracmsx.
OCcHOBHUMU CUMRMOMAMU X80POOU € NOCMYNO08e BIOMUPAHHS KPOH, HEKDOMUYHI NIAMU HA
KOpI nacowis, 3HebapeieHHs: 0epesuHU ma JUCHs, HeKPO3U JUCMs, nepedydacHe ondaoaHHs
aucms, Hekpo3u cmogoypa. JlocniodceHHs CHNpAMOBAHI HA BUBUEHHS YUKTY PO3GUMKY
30Y0HUKA X80POOU, BIPYIEHMHOCMI OKPEMUX WMAMIE, CHPULIHAMAUBOCIE OKPEMUX BUOI8 |
nonynsayiu pody Fraxinus sp.oo inghexkyii, a maxodc na pospobry pekomeHOayil uwooo
3ano0ieanHs He2amu8HUM HACTIOKAM NOWUPEHHS X80pobu OJisl 1ic08020 20CNO0ApCcmea ma
JIICOBUX eKOCUCMEM.

Knrwuosi cnosa. scen Fraxinus sp., xeopoba eiomupanms scenda, 30VOHUK
Hymenoscyphus faxineus (Chalara fraxineanmomu éiomupanns sicena, nowupenicme

[ PO36UMOK 8IOMUPAHHSA ACEHA, PeKOMeHOayii 0Jisl 1iC08020 20CN00apcmaa.



