Stem Canker Diseases of Douglas-fir in
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Abstract-- D seases that kill

above ground portions of

Dougl as-fir fornerly called "Top Blight," are |listed. D sease

recognition, time of infection,

agents are descri bed.

"Top Blight" was a termcoined in the early
1980's to describe death of aboveground portions of
Dougl as-fir in bare root nurseries in the Pacific
Nort hwest. Because the danage was extensive, and the
causal agents and tines of infection were unknown, a
research effort was undertaken with the support of
the Industrial Forestry Association and Vyer haueser
Conpany. Five distinct diseases were identified as
part of this conplex. They are, in their order of
occurence; Fusarium Hypocotyl rot, Upper stem
canker, Lower stem canker, Phonopsis canker and Botryt us
Canker (Hamm et al. 1985).

FUSARI UM HYPOCOTYL ROT

Mortality due to this disease appears in the
140 beds usually in July or August, generally
associated with the first prolonged, hot weat her of
the summrer (Fig. 1), and may continue through
Sept enber or October. As the name inplies, infection
general ly occurs in the hypocotyl region of the
seedling but is not limted to that |ocation. The
causal agent, Fusarium oxysporum has al so been
seen attacki ng higher on the seedlings regardl ess
of the point of infection, seedlings are quickly
killed. Synptoms include stunting and chl orosis,
leading to wilting and death. Dead and dyi ng
seedlings typically have a crooked top and tend to
be randomy scattered throughout the nursery.
Fusari um hypocotyl rot is the nobst damagi ng di sease
in Pacific Northwest nurseries at the present tine.
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infection site, and causal

Fusari um oxysporumin the past has been
best known for causing root rot of 1+0 Dougl as-
fir (Bloonmberg & Lock, 1972). Field synptomns
are quite |ike Fusarium hypocotyl
rot. Individual synptons, however, are nmarkedly
different and are easily differentiated at the
early stages. Roots of Fusarium hypocotyl infected
seedlings are healthy in contrast to rotted roots
associ ated with Fusarium root
rot. OCbservations seem to indicate Fusarium
root rot is nore likely to occur in nurseries
whi ch do not regularly funigate sowi ng areas.

UPPER STEM CANKER

This disease occurs in the fall (Fig. 1) of
the 1+0 year. Upper stem canker has been
responsi bl e for spectacul ar epidem cs in Northwest
bare root nurseries. Phoma eupyrena and Fusarium
roseum are the causal agents. D seased seedlings
are usually not noticed until their tops die, with
affected seedlings often concentrated in discrete
areas in nursery beds. O ose observations of
i ndi vidual seedlings will identify small sunken
areas on the stem called cankers, that are often
red in color. The margin between heal thy and
di seased tissue is distinct but once the stemis
girdled and the top begins to dry, the upper |esion
boundary is no longer easily identified.

Infection nost often is associated with bark
fissuring on the stem apparently a normnal
physi ol ogi cal response to rapid grow h.
Fi ssures expose the xylem and heal quickly under
normal conditions. Conidia (spores) produced by
these fungi by chance |l and in these wounds and cause
infections. Top killing is nobre severe when weat her
favoring fast seedling growth in the fall suddenly
becane cool and noi st, slow ng wound heal i ng whil e
favoring fungal spore production and di ssem nati on.
Spore production has often been seen on infected
bark fissures. Infection can al so occur through
needl es and | ateral branchlets.

Danmage nmay be nore apparent than real.
Dependi ng on t he hei ght of cankers on seedlings,
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Figure 1. Chronol ogy and synptom occurrence of three diseases affecting bare

r oot

the effect may be no nore than early top pruning

si nce cankers sel dom expand downward. Loss i s nost
likely to be due to seedlings failing to nmeet height
packi ng standards.

LOVNER STEM CANKER

The third disease identified was | ower stem
canker. This disease, al so caused by Fusariumroseum
and Phona eupyrena, acting al one or together,
attacks seedlings apparently sonetine after dornancy
in the fall and before growh begins in the 2+0
year (Fig. 1). Again a canker devel ops on the
stem but lower, usually at or near the soil line,
and nearl y al ways beneath the built up collar of soil
that forms around the |lower stem Because cankers
are typically found bel ow the | owest branches,
seedlings are killed. Infections probably occur on
the stem through abrasi on wounds caused by the
freezing and thawi ng of soil, blowing soil, or
through needl es, needle scars, or lateral buds
smot hered by the soil collar. Mrtality is
concentrated in lower areas and therefore may be
confused wi th Phytophthora root rot. Roots of
seedlings recently killed by | ower stem canker,
however, are always healt hy.

Dougl as-fir seedling in the Pacific Northwest.

Two ot her di seases reported to attack above
ground portions of Douglas-fir in Pacific Northwest
Nurseries could be confused with | ower stemcanker;
Fusariumstemrot (Mrgan 1983) and Phoma Bl i ght
(Kl'iejunas et al. 1985). Fusarium stemrot, caused
by Fusariumroseum i s apparently identical to
| ower stem canker, but in our experience both
Fusari um and Phoma are invol ved. Phoma blight
caused severe needle |loss at a nursery in
California but seldom girdled seedlings in contrast
to lower stemcanker. Those reports identify
probl ems specific to individual nurseries. Froma
regional view, both P. eupyrena and F. roseum are
capabl e of causing nortality.

BOTRYTI S AND PHOMOPSI S CANKER

The last two disease situations occur during
the 2-0 growi ng season and is caused by two agents,
Botrytis cinerea and Phonopsis sp. Each causes a
canker, al nost always on the new growth but
generally at different |ocations or tines. Phonopsis
is usually isolated from cankers formng at the base of
new grow h; usually within 46 weeks after shoot
elongation. B. cinerea infects generally higher on
t he new




Table 1. Canker Diseases of Douglas-fir seedlings in the Pacific Northwest.

Disease Fungi Season Location Entry
Fusarium Fusarium 140 Summer Hypocotyl Soil abrasions
Hypocotyl Rot oxysporum and above direct
Upper Stem Canker Phoma eupyrena 1+0 Fall Mid-upper stem Bark fissures
Fusarium roseum Needle scars
Lateral
branches
Lower Stem Canker Fusarium roseum 1+0 Winter Lower stem Soil Collars
Phoma eupyrena Spring Soil abrasions
Dead needles
Phomopsis Canker Phomopsis sp. 2-0 Summer Base of new growth Bud scales
Botrytis Canker Botrytis cinerea 2-0 Summer New shoots Wounds, lateral
branches

growth, often entering the stemthrough a | ateral LI TERATURE CI TED

twig. Both fungi cause stemgirdling but do not )
kill seedlings. Trees generally recover and nake Bloonberg, W J. ?”d W FOCk' 1972. Stra'ﬂ
packi ng standards. Botrytis canker was nore differences in Fusarium oxysporum causi ng
frequently seen in high density beds but overall, di seases of Douglés-flr seedlings
much | ess damage was caused by both of these Hann]Pﬁyz?paz?%ho%ééﬁzséiﬁfif M Kanaski e
organi sms then by any other "top blight" disease. 1985f Synpt omol ogy of the "top blight"

A summary of the canker diseases of Dougl as- di seases of Douglas-fir bare root seedlings in
fir seedlings, fungi involved, tine of infection, and nurseries in the Pacific_ Northuest.
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