Figure 1.FIA plots sampled. Eastern hemlocks
often grow at the borders of streams and are
valued riparian habitat (A), collection of field data
In Maine (B).
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Figure 2.Progression of Sirococcus shoot blight
from (AF).Qurrent year shoots emerging next to
Infected previous year shoots (A). Current year
shoots become droopy (B) and are killed as the
summer progresses {E). Infected seedlings can be
severely defoliated (E & F).

Distribution and Impact of Sirococcus Shoot Blight
of Eastermemiliock

Isabel A Munck, USDA Forest Service , Northeastern Area State and Private Forestry, Forest Health Protection
William Ostrofsky, Maine Foresgervice
DeniseSmithand GlenStanosz Department of Plant Pathology, Universitf WisconsirMadison

INTRODUCTION

Sirococcusfungi infect several conifer specieskilling and
deforming new growth. Damage iIs more noticeable In
regeneration but lower crowns of mature trees are also
affected Sirococcushootblight canbecomewidespreadand
causetree mortality If weather conditionsare favorable In
2009 easternhemlockwasconfirmedto be a new host of the
pathogenSirococcussugae Thispathogencausesdefoliation
and shoot blight of an ecologically invaluable resource
(Figsl&2) alreadythreatened by exotic insect pestshemlock
woolly adelgid(HWA)and elongatehemlockscale(EHS) The
geographicdistribution, impact, and epidemiology of this
newly describeddiseaseof eastern hemlock are unknown
Thus,the specificobjectivesof this projectareto:

1. Delineatethe geographicrange of Sirococcushoot blight
of easternhemlockin NewEnglancand New York(NYS)
Verify the associationof the pathogenicfungus S tsugae
with widely observedshootblight symptoms

Quantify incidence,severity,and impact of the diseaseon
easternhemlockregeneration

Monitor changesn diseasampactovertime.

2.
3.

4.

METHODS

Delineationof geographicange From JuneAugust2012 41
plots on public lands with eastern hemlock regeneration
established by the USFSForest Inventory and Analysis
Program (FIA) were surveyed (Fig 3). At each plot, 20
seedlingsdefined astrees taller than 1 ft but smallerthan 1
iInch In diameter at breast height were sampled along
transectsor quadrants Shootblight severityand defoliation
were assesseon a 0-5 scalefor eachseedling(Fig 4).
Pathogenidentification Samplesfrom each plot were kept
cool and shipped overnight to UW-Madison Upon arrival,
sampleswere placedin moist chambersto facilitate fungal
sporulation and obtain pure cultures The pathogen was
identified usingDNAbasedtechniques

Longterm monitoring Five permanent plots (eachwith 20
trees) were establishedin the USF3Massabesid&xperimental
Forest(MEF)during the summerof 2011 will be revisitedto
determine yearto-year variation of disease severity and
crown defoliation. Sampleswere also collected each month
from permanentplots establishedn 2011

PRELIMINARY RESULTS

w 39 of 41 FlMlots had seedlingsvith Sirococcus shoot bliglymptoms

w In contrast, only 4 of the FIA plots were infested with both EHS and H
3 plots were infested with HWA only

w 71% of seedlings had Sirococcus shoot blight symptoms

w Shoot blight severity varied from 1 to 75% of shoots affected, but for
most seedlings blight severityaslimited to < 10% of shoots. Similarly,
defoliation was limited to < 25% of the crown for maestdlings (Fig. 4)

w For some locations disease symptom can be quite severe, with mean
blight severity, or percentage of shoots affected, In thebP66 range

w Blight severity was correlated with hemlock seedling and tree density.
Crown defoliation was correlated with hemlock tree density, basal are
and Sirococcus shoot bligeeverity (Table 1)

w Of41samples collected from FIA plots 17 produ&ibcoccuspores, 15
samples yielded cultures, and 13 were positive VAR (Fig. 3)

w In permanent plots, disease symptoms appeared in-doide and
progressed until the third week of July. On average23% of the shoots
were blighted and 410% of the crown was defoliated during both 2011
2012 (Fig. 5)

Figure 4. Sirococcus shoot blight severity and crown defoliation of hemlock seedlings.

CONCLUSIONS

wSirococcus shoot blight Is
widespreadandcan be severe In
somelocations

wDisease symptoms are associated
with greater tree& seedlingdensity
suggesting that thinning dense
stands would reduceonditions
favorable to diseasdevelopment

wFor positive diagnoses, samples
should be collected from the end of
June to the end oduly

Figure 5. Disease progression in permanent
plots at the MEF.
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Figure3. Distribution of FlAlots sampled and
positive confirmation ob. tsugae Mostplots had
W@ptomatic seedlings but samples collected ¢
8/8/12 did not yield positive results.
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