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Age profile of ash (GB) S —
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Age profile of ash (R. Ireland)

Age category

(yrs)
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Age profile of ash (N. Ireland)

Age category
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Ash age profile compared

R. Ireland N. Ireland
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Ash age profile compared

R. Ireland G.B. N. Ireland
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UK = Nursery sites = Recently planted sites = Wider environment

RI A Nursery sites A Recently planted sites A Wider environment
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e lIreland has had very few “Wider environment” cases to-date.
Current eradication program.

e UK “wider environment” cases predominantly in the South and East. Will
this spread westwards??

No eradication program.

e Isthere potential in the coming decades for dieback to spread across GB

and over the Irish Sea?
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_ Chalara o

8 widespread but Ash extinction?

CT) only partial

o dieback?
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Dieback incidence increases uncontrollably

2. Dieback is eradicated in Ireland but windblown
re-infection occurs

3. Dieback is eradicated in Ireland and no
re-infection occurs

Selective breeding successful and timely
2. Selective breeding unsuccessful

C(tu(gusc
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Owner risk aversion
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Ash Dieback in Slovenia

e Stop promoting ash for
o afforestation
a e Replace in affor with sycamore

Or other suitable spp.
Populus on sandy soils near rivers
e Sanitary felling of heavily
= damaged ash trees
1 —— I
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e Damage and mortality levels are much

higher on
Dieback of ash (Fraxinus excelsior and Fraxinus

angustifolia) in Eastern Austria: Disease development N urse ry see d | | n gS

on monitoring plots from 2007 to 2010

Naron Ketor', Thomas L Cech’, Martin Srancstutier’ and Thomas Kirisits™

e e s e In afforestations
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e Ash dieback causes immense problems for
establishing and tending young stands
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e Old trees appear to be capable to endure
the disease for a relatively long time
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Vol. 49, 2013, No. 3: 120-126 Plant Protect. Sci.

Patterns and Severity of Crown Dieback in Young Even-Aged Stands

of European Ash (Fraxinus excelsior L.) in Relation to Stand Density, ¢ Th IN ned Sta N dS are |eSS
Bud Flushing Phenotype, and Season .
severely infected
* Late-flushing trees most
'Department of Forest Mycology and Plant Pathology, Uppsala BioCenter and *Southern
Swedish Forest Research Centre, Swedish University of Agricultural Sciences, Alnarp, Sweden Seve re |y affe Cte d

ReMIGHUs BAKYS?, Risevynas VASAITIS' and Jens PETer SKOVSGAARD?

Abstract

Bawys I, VAsaimis R, Skovscaarn 1L {2013): Patterns and severity of crown dieback In young even-aged
stands of european ash (Fraxinus excelsior L) in relation to stand density, bud {lushing phenotype, and
scason. Plant Protect Sci., 49: 120-126,

The extent and temporal pattorn of crown damage (atteibuted to Hymenoscyphis psendoalbidus) in even-aged stands of
Fraxinus excelsior in relation to bud Hushing phenotype, stand density, and season was investigated. Data were collected
in 2007 in four statistically designed thinning experiments locited in 12-15-years old plantations of ash in Denmark. The
study Included 21 plots of four contrasting, residual stand densities: {1) 1700-5500 trees/ha {unthinned control plots),
(2) 1500 trees/ha, (3) 500 treestha, and (4) 100-150 trees/ha. Assessments included estimation of flushing phenotype in
May, followed by evaluation of severity of crown damage (percentage of crown killed) in lune and September. Simultane-
ously, for cach tree, the presence or absence of crown wilt and dead tops wese recorded, The seasonal pattern of disease
severity (average crown damage) was similar in all stands, and disregarding stand density the extent of tree crown damage
increased significantly towards the end of the growing season (£-< 0.005), Disease severity was the worst in unthinned plots,
but atherwise unrefated to stand density. Late-flushing trees were most severely affected (P < 0,001). The observed patterns

of disease severity are probably associated with ecological features of the pathogen that still remain largely unknown.
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Senescence

Salogical Conservation 158 (2013) 378

journal homepage: www.elsevier.com/locate/biocon

Contents ksts available 3t SciVersa ScenceDiract

Biological Conservation

European ash (Fraxinus excelsior) dieback - A conservation biology challenge
Marco Pautasso®*, Gregor Aas®, Valentin Queloz®, Ottmar Holdenrieder*

*(rntre £ondopie Fosxtionnelie ¢1 Evolvttvr ((GFT1 UNIR 5175 ONRS, 34293 Mamipeiier, Francy

* fonlogod- Sotanicel Cardent. University of Sayress, 954640 Boyrrash Cormany

* Fores Parhsiogy snd Deadrvkogy »f By Balogy (7). ETH DurkcR, S50 2wk, Swieviond

ARTICLE INFO ABSTRACT

Armacie azoey- Common 2sh (Fraums ceeisior) = 4 keystooe lice speces Mroghout tempesate Euope whose fture

Recesved | May 2012
Received D revoed form 15 Auguw 2012
wrmnn

bic calse 28 N 012

cxistonce 15 theeatoned by an emerging imvasive fungal drsease. Ash Sachack, whiich fire appeared in Poland
inthe 1990, has rapidly spread 10 most eastern, contral and northern European countries. The caenal agent
of the discase. the ascomycese Hymenesoyphus pseudosiivdus { rph Chalars fix A was recensly

described &3 2 new spedics, Gives that the disease lethally affects anh trees of 3l age classes, and that
ash tree mortality levels arc high, F escelsior and the many onganisms dependent on ash trees 25e under
threat Brsed on s tesatute survey, we provide an ovesview of the present knowledge on 2o dichack, iden-
tify pracnical recommencations and point out research noeds. The ohsenvation of redatively resiszant indi-
wvicual 2sh tree {although at very low frequency ) calls for 2 raped geymplaun collection effort to establish 3
brooding program for resistance of tederance to the disease. Ash trees that appear to be tolerant to the parh-
agen should not be felled, unless they pone an prable risk to people’s secunty, Given that the path-
ogen does oot form propaguies oo wood. and given the importance of deadwood for biodiversity
comervation, dead and dying auh trees shoold be left in the forest. Landwape pathology and geaetic tools
can be wsed 1o recoastnt the dispersal pathways of H. psendoalbidus and 1o identify cnvironmental foa-
tures awsociated with varistion in diwease soverity, 10 25 o bettey predict the farthey development of the
epidemic. Observations on differences in susceptibility of vanoes ash speces are needed 1o locate the geo-
graphic origin of the pathogen and to identify Frovmus species which might be used for resistance bresding
o even replacement of F. exefsine. Conservation biologists, Landscape managers, restocation ecologsts,
social s and tree g ts need to engage with forest pathologings and the various stakeholders
thtMdef exceisior 50 25 to tackie this pressing conservation chalienge.

© 2012 Bsewier L1 All rights reserved,
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Trees with early leaf
senescence in the
autumn are less prone
to infection
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(Fraxinas sxcaisior L) ¥ e evemagedstands efash  The disease was associated with
e T - symptoms of Armillaria gallica

= G Forest Pathology
Articie first published oniine. 26 MAY 2003 | Volume 40, issue 1, pages 7—

POL TR AG G2 2R S x | hmEe. * No associations were found for
A} symptoms of Neonectria galligena,
T Pseudomonas syringae subsp.
Ty s i et s s s s s somswn onnne. S@AVASTANOL PVL fraxini

CHsYa f2unes, and Symploms caused By oifer Pathogens and pests 0N Framus exresoc A ot of 454 Yees were chservad in two plots
of 2 15 y00-0k2 eopenimantal Sand The SMEIoms NOUSea (1) Overal exiont of Coomn SeDack; (1) Senace of w0o! pars Of the crimn . (M)
TN 1IN UDpeY pans of e Crowe, (V) wing 0Rage. (v) Cankers and bark prodisraions 2 Pe lowss part of e Stem and (V) descolouwration

3t 51T 26 S0 Dse The ANaSS SURSSIOS 1N The Cserved G0N of CTOWN CIhack e (used by 2 primary duease The ° Dleback WaS more frequent On trees Of

MOCISCOPT SMptoms stintuted 1o Seback and Canker It e Cosn were STongl 3ssocated Moseovey. the dlsedse w35 a55009ted Mih
SYMEiomes of ATaaria galoa Sal 00 BE5003000S WSE 1000d 1o SympIcms of VEonacid GONEEN, FSeutomamis SENNae SUep

.
2avastancy pv. BTy, Mytesinus anny or M vanss whes considersd cofectvely. Dieback sas more froguent on Pees of avernge or Defow ave ra e O r b e | OW_ ave ra e S I Z e
averne STe. Ugesing hat NI Yee resstance derreasad wih daoeasing growth potential o tres vigow. The extent of canker in fie g g
STOMN dependad On s CONGIoNS and possitly on shioutursl practices. The depssioprment of pratosantary prescrpbons for shacifare
should pemarty be tupeted TOWRISs Young stands s these represent Hhe most crtical prases of tand devsiopment

* suggesting that individual tree

Development of phytosanitary resistance decreased with
silviculture prescriptions should decreasing growth potential or tree

primarily be targeted towards young vigour
stands as these represent the most
critical phases of stand development
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Occurrence of Hymenoscyphus pseudoalbidus on infected
ash logs

. ] 1ok
C. Husson™, O. Caél®, J. P. Grandjean®, L M. Nag © and B. Margais®
SHRA MY LRasnn, LR 1130 Saoiing ADe  MOarpaseies IR 110 FALM0 Orangencux “ONF. Dsaaon
e Ao Comm, CHOMMSTWAL SHUF J00 FONs 1 CAMTIO t S0 500800 Avwese, T “(NDIASTWES 00 W S8V0 000
Srers Ave douiei. FALTO Crumpssoo s

A decline indeced by Hymerosopdes pamschuiindes o an comging dasse that wveerly afiecs Frastms avceisor tands
0 Foroge. There hus bem s drvastor spread of te deense from et 0 wesr In Elmpe over the bant decade. Wood decoloe
ston vn nfected trusks hae beon repursed, but fow dats s wvailalie on dhe involrersess of H., prsalosibafir in sadk spmp-
sans. Traogert snd trade of wh o andd imredae the puthogm e S frer srsas and theedfors scockeraee =
duseminanion. The san of s mudy wis 10 swess the provabmoe and severy of H. prasdoalivdir 0 s by @ indeted
sz located & the narthese of Frasce sl w canify $ie role of secondary puthoges & sb decine. The e showed dut
prevalence of M. peessdacades om colfar betoos was ligh i the sady ama. The pathoges was sble 20 peodhace annidia from
wideowd wood Thus, sxport of s logs could npessens & potminad sk for spreadiog the dease. lovalremens of Amslan
o i the dedee proces was cefinned, whike no Plytopivhorasndoced colise ko wire Sound, Stadving both dacse

poevakence and the age of calls ssaes sroandag collar lewom 0 40 ash sands sabiled $e angin of the deease o the

cudy seva m be dowrmoed.

Ervundc casker, collar, erterying S, MHymowoscyphw poesdosivd, lmiom, quarastine pathogen

Introduction

Suce the ey 19900, a0 snergiog lechal disense b
renchad epadermac lewrhe 00 ash in Central Evrepe | Kowal-
kol 2008, Bakyw or al, 200%), The caosel agere, Myms-
moacy plws prmadoriiv e | ph Chalara £ U

F. excelosor Jop are lihely mdiways for spueading the
descase wver lomg distances [EPPO, 2010}, In Frasce, dis
shie energmce b very recent, ax e Sow M. puesdoii iy
da wmocined s dechines wery cheerved (0 2008 Hoos
o ., 200%. The Swmw v mamly locond @ oortheen
and noeth France wheor wevme decle of F, excn-

fru described i Pdand, b ropomibie for 4 severe
dechne on Ml age dasses of Franinm excelinw and F. an
pestifolks ures | Kowalski & Holdmaeder, 2008, Kinsin
@ ol, N0 Quedoe & al, 20111 Main symipscmss
d@unhed svv hrrws ish to orange hack aecroses and can-
e withose caudates on shoces, stemw and beanches,
Tmding ro wilting of fe lzaver snd dichack ol the trees
Bowalshi, 2006; Kowshbi & Holdesesoder, 2009
Schumucher oral 20304

Ash dichack comld rrpevsent = wvicos theest 1o ferest
and sunsery ah trees, and for this mrason the Evoopean
Pam Proectios Ompsaten  [EPPO)  Secressriut
decided w add H, presdosiivdu 10 the EFFO Alont Linc
= 007 (BP0, 20101, Up ro now, thes invasve pachogen
Sos 0oe been iepormed o0 the wew cosr of Ewnpe or
axude of Furoge, Ahioagh precee dara arw lacking oo
e bdogy of the fungas, troes for plantisg asd infecied

*Eoal: dade hsooitnascy nn &

nIwhed oo 16 Jamury 2001

LRt
Pass Paswongy & 20135 5559
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s seasxh has been charved (Humon et al, 20110 The
weat coaet ated southern Frasce, where F exvefainr sewell
o L ampwenfolis s well svablished, e anll frve of
H. pomdogbodes sad kraping the repion Sscas-five »
Jonig as pomibizis impacrant. Spread of N parsdoalinge
by infcred ash logs needs 1= be beter docmmentad =
sxamd ve Sogging b occumring inalfeced swands of caetern
France and thar tranpoet and trade codd sarroduce the
partogen o dacase-dree areas. For examnple, m Baope,
rhymmmingy oesson incleding the esmeor of
mparnd oak Loge by fumsgaton have been taben i order
o peevent the istroducrion of Cerd it fagavaem,
B cavmel sgmr of oak wilt, from Noeth Aseescs (Des
pou-Lomsa, J00¥), However, the frequescy of
M, porsiaulindar poswnce oo affrcrsd sh mees s sox
well documenmd. Althoagh wood dicolocaion o
matere trex triwks = well 2 root mnd bu ror have been
reporsed, mosthy vm highly nfected sk oo (Korwalided
& Molidentieder, 2008; Skovagaand et al, 2010; Bukyy
w ., J011), frw data are avadable shoswt ther prevs-
lercs, and | o N doalivdws = mch

7 i - . Areullanis spp. were 3t fact
B¢ moun shusdare Aing nolated bom troes with Sow

The pathogen was able to produce
conidia from infected wood

Export of ash logs could represent a
potential risk?
(requires confirmation [tested in the lab] )
the available data do not support control
of ash log trade as a quarantine measure
Involvement of Armillaria spp. in the
decline process was confirmed

The Irish Agriculture and Food Development Authority
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Regeneration Tendi

- Too early for commercial timber sale?
1) S——
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fost critical phase

- Too late for replacement planting?

eagasc
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Forestry Commission

e Slow the impact of any future infection
promote fast growth of selected trees
Maximise timber value at time of felling
High standards of silviculture and establishment

C(togosc
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Forestry Commission

Low disease level

Selective thinning of diseased and suppressed

Stand is a mixture of species, and there are enough trees
of other species to form a closed stand within 10 years, it
is likely that management objectives can still be achieved
without replanting after felling the ash.

Stand is a mixture and there are NOT enough trees of
other species to form a closed stand within 10 years, it is
likely that the stand will have to be regenerated after
felling by planting alternative species

Stand consists of pure ash then consider what alternative

species would do well on the site.
D, = )

Loy Avrioatry
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Forestry Commission

e |ndividual-tree approach is recommended for
older stands with infected trees.

e >50% of the crown is infected, and where
survival of the tree depends on epicormic shoots,
felling should be considered

e <50% of the crown is infected, trees should be
regularly monitored. Assess the risk of Armillaria
(honey fungus) attack. This is often the ultimate
cause of death of ash trees once they are infected
with Chalara.

C(t(x(gus;(;
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Forestry Commission

* Increase the genetic and age diversity of the
woodland

Developing stands of mixed species should make the
woodland less vulnerable to disease

Adopting a continuous-cover approach, where
practicable, is one way to promote higher levels of
species and age diversity.

C casasc
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GUIDANCE FOR LANDOWNERS & MEMBERS OF THE PUBLIC ON MANAGING
ASH DIEBACK DISEASE IN THE NATIONAL FOREST

WOODLANDS
Is timber production @ main objective for the woodland?
P e
\ YES _;‘
b T

Are there enough trees of other species
to form a closed stand within 10 years?

27

YES )
‘_,_/

Does the woodland contain > 33% of ash

Are the ash trees older than S years old?

——

Once signs of the disease emerge in the
locality, consider felling the ash component.
Replant and tube with other fast growing
timber species suited to the site conditions
and landscape where gaps are significant or
encourage natural regeneration to develop
where gaps are small.

N.B. Ensure that full compliance with both
NFC & Forestry Commission contracts and
regulations are met.

INDIVIDUAL TREES IN NON-

LAND SETTING

( ves ‘\) l—-)!
\_//‘

No action necessary. Allow
development of deadwood in ash trees
along with open space/glades for
natural regeneration of other species
and expansion of existing trees.

Remove and/or interplant ash
component/replant and tube with
other fast growing species suited to the
site conditions and landscape.

N.B. NFC & Forestry Commission grants
may be available to remove infected
trees and guidance will be provided.

No action necessary unless a risk to public safety. If trees do pose a risk comply with the
National Tree Safety Group common sense risk management of trees guidelines. Where risk is
considered very low allow development of deadwood in ash trees for benefit of wildlife.
Consider impact of loss of ash trees on the landscape and its wildlife and think about
replacement of individual and hedgerow trees with other species suited to the site conditions

and landscape.

THE NATIONAL
FOREST

opment Authority



.. * Includes advice for coppice
. systems

Monitor nat. regen. for signs

Managing Chalara Ash. :
Dieback in Kent @O < of resistance

Bifoel Vews 20 e m-‘.‘-lh‘hz-lh‘-‘

e e i ,-B' Consider alternative spp.

rpex] ot o iy

Kard 1 g D el S hig R v vt ooy (it
A oetan). Since SF soodhand rOnagen ol
anytiatect iodeca in et hees ond howe fouec o

Remove symptomatic trees

Leave 50-70% cover by
maintaining canopy of ash and
other spp

ccogosc
The Irish Agriculture and Food Development Authority
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Forstschutz Aktuell 55, 2012

Forstschutz Aktuell 55, 2012

Silvicultural Strategies for Forest Stands with Ash Dieback

18EN MARGRETE THOMSEN AND JENS PETER SKOVSGAARD

Abstract

Chalara fraxinea ash dieback may have devastating con-
sequences for the survival and wood quality of Fraxinus
excelsior. In this paper we suggest alternative silvicultural
strategies for forest stands with ash dieback. The relevant
strategy depends on stand age and the degree of dieback.
Generally, the strategy should be conservative, if the
dieback Is less severe. An operational approach would be
to identify and mark healthy trees. In case of severe
dieback, the suggested approach is to harvest remaining
timber as soon as possible and replant the area,

eywords | Fraxinus excelsior, Chalara fraxinea, Hymeno-
scyphus pseudoalbidus, siiviculture

Kurzfassung
Waldbauliche MaBnahmen fiir Waldbestinde mit
Eschentriebsterben

Das Eschentriebsterben durch Chalara fraxinea kénnte ge-

albidus has been identified as the teleomorph of the
pathogen (Queloz et al. 2011).

Primary and secondary agents of ash dieback
Ash dieback caused by C. fraxinea directly affects
leaves, shots and bark. Usually, symptoms are confined
to the crown, and only young trees may be killed im-
mediately when the fungus attacks the main stem. For
trees up to 40 years of age, the typical disease
development is repeated shoot dieback in the crown
and dry necroses of the bark on branches (Skovsgaard
etal. 2010).

The main stem below the crown often remains
healthy, and vigorous trees respond prolifically with
regrowth of affected shoots and development of
epicormic branches in the crown. While the develop-
ment of new shoots delavs the progress of the disease.

cagasc
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e Severely infected young stands
Clearcut and replant.
Use ash as shelter and underplant.
Surviving ash trees may be left.
* Young stands with a high percentage of healthy
trees
Turn your back to the stand and hope for the best.

Mark >200 healthy ash trees during growing se
and thin among the unmarked trees.
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* Older stands
Inspect stands for dieback during the growing season
and in winter.
Trees with epicormic shoots should be felled as soon

as possible
C. fraxinea may cause stem wood discolouration through
infection of such shoots.
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* Older stands (cont.)

Most of the primary crown is dead and survival is
based on epicormic shoots in the crown

should be harvested within the next year.

> 50 % of the primary crown is dead

consider for harvest.

> 75 % of the primary crown intact

may be considered healthy enough to keep for several years,
unless there are signs of honey fungus attack at the base of
the trees.
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= Mark trees during or after leaf flushing

= Prefer trees that flush early and senesce early
=  Thin

= Remove unhealthy stems

including those with epicormics

= |nspect stand annually

= Understory smooths the water balance fluctuations

conifers but also broadleaves?
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* We may have time on our side

Chalara is not prevalent in the wider environment
 Let’s be pro-active
* We can prepare for the future

c(:ogasc
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Eradication strategy
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Western red cedar 4 Norway spruce 7+
Lawson cypress 5+ Sitka spruce 7+
Douglas fir 6 Coast redwood n/a
Western hemlock 6 Leyland cypress n/a
European larch 7+ Monterey cypress n/a
Lodgepole pine 7+ Grand fir n/a
Scot’s pine 7+ Serbian spruce n/a

Pinus nigra 7+

Ellenberg’s indicator values for British plants — sapling stage

3. Shade plant, mostly <5% relative illumination, seldom >30% illumination when trees are in full leaf

5.  Semi-shade plant, rarely in full light, but generally with >10% relative illumination when trees are in leaf
7. Plant generally in well lit places, but also occurring in partial shade

8 Light-loving plant rarely found where relative illumination in summer is <40%
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Common beech 3+ Black poplar 6
Hornbeam 4 Walnut 6
Wild cherry 4 Aspen 6+
Large-leaved lime 4 Hybrid poplar 6+
Norway maple 4+ White poplar 6+
Sycamore 4+ Sessile oak 6+
Common alder 5 Downy birch 7+
Ash 5 Silver birch 7+
Small-leaved lime 5 Pedunculate oak | 7+
Common lime 5 Red oak | n/a
Spanish (sweet) chestnut 5 Southern beech | n/a
Holly 5
Field maple 5+
Horsechestnut 5+
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e With tolerant ash
provenances in the
future

e Anderson Squares?
e Bands?

e [ntimate?

e How many species?

Ccogosc
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e |mproved silviculture?
Amelioration of poor-performing stands

Better soils for tree establishment
Shelter present?

Greater emphasis on thinning
Greater owner (and public) interest

Less prescriptive silviculture, more site specific
silviculture

Greater emphasis on establishing mixtures?

e |mproved planting stock made available?
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Thank you!

lan.Short@teagasc.ie
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