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a soil-borne pathogen, is a common and
destructive disease that affects a broad
range of shade tree species.

In North America, Verticillium also
causes wilt in a number of other eco-
nomically important crops that include
vegetables, fiber, fruit and nut trees,
legumes, forest trees, and woody and
herbaceous ornamentals.

The pathogen produces two types
of spore structures: short-lived conidia,
and overwintering structures called
microsclerotia. One of the reasons that
Verticillium can be such a formidable
disease is due to the longevity of micro-
sclerotia in the soil and lack of sympto-
mology with the onset of disease. The
microsclerotia have been recorded to
survive in the soil up to 14 years.

Foliar disease symptoms, when they
appear, include leaf chlorosis and wilting
caused by the clogging of the water-
conducting tissues. The symptomatic
clogged xylem tissue can sometimes be
observed by cutting into the stem lon-
gitudally, exposing the vascular tissue
and observing dark streaking. Common
nursery-grown tree species susceptible
to this pathogen include several spe-
cies of maple (Acer spp.: silver, Norway,
red, Japanese and sugar maple), ash
(Fraxinus spp.), a number of Prunus
spp., and redbud (Cercis canadensis).

The leaves of this containerized eggplant start show
the symptoms of verticillium vascular wilt disease,
which is caused by a soil-borne pathogen.

as the primary substrate component for
containerized production. The study
was carried out by incorporating vary-
ing ratios of shade trees hammermilled
to less than 3/8 inch minus for growing
geraniums. Geraniums were utilized as
an indicator for short term crops where
substrate stability is not a concern.

The trials found that although large
percentages of shade tree biomass
reduced growth, moderate additions
up to 33 percent by volume had little
impact on root or shoot dry weight or
visible appearance. Although the addi-
tion of culled shade tree into container-
ized plant material looked promising,
we postulated that there existed the
potential spread of vascular wilt caused
by Verticillium spp.

Vulnerable to verticillium?
Before continuing with further work

using shade tree as a Douglas fir bark
extender, it was decided to first explore
the transferability of verticillium from
shade trees to susceptible plant material.

Verticilliumvascular wilt disease is
caused by multiple species of the fungus
Verticillium. Verticilliumwilt, caused by

Methodology
In order to investigate the likeli-

hood of infected shade tree biomass
transferring the pathogen Verticillium
to host plants, a greenhouse study was
initiated in 201lo

Nine soilless substrates comprised
of combinations of zero, 50 percent
and 100 percent (by volume) sterilized
and non-sterilized Douglas fir bark and
Verticillium-containing culled shade
trees were used to grow containerized
eggplant (Solanum melongena var.
esculentum) 'Black Beauty'. Eggplant
was chosen due to the quick growth of
the crop as well as its known suscepti-
bility to Verticillium.
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absence of disease based upon the
laboratory culture results.

Each of the treatments containing
non-sterilized shade trees, either 50 or
100 percent, resulted in the transfer of
V dabliae to the eggplant.

These shade trees have verticillium leaf wilt. The symptoms are caused by the Verticillium pathogen, which
clogs the vascular systems of plants so that moisture and nutrients don't get through as effectively.

Symptomatic trees were collected
from a local source and chipped. A
sample of the chipped material was iso-
lated via culture in the laboratory and
identified as V dabliae prior to experi-
ment initiation.

Eggplant seedlings were pot-
ted into the experimental substrates
and after six weeks of growth in the
greenhouse, shoot growth and vascular
symptomology was rated, shoot dry
weight was determined and stem and
leaf tissue from each treatment were
collected and isolated in the lab to
verify disease presence.

After approximately a month
of plant growth, disease symptoms
were visible on eggplant foliage.
Symptomology included stunting, lower
leaf chlorosis and wilt.

Overall, the substrate treatments
that included chipped, infected shade
trees were rated as showing more dis-
ease symptoms and produced less shoot
growth. However, ratings of vascular
streaking symptomology proved more
reliable for showing the presence or

Further investigation
To further examine the transfer-

ability of V dabliae using culled shade
trees, we decided to repeat the study in
the summer of 2011 using only 30 per-
cent infected shade tree to 70 percent
Douglas fir bark. We also used a differ-
ent experimental design, allowing us to
get clearer results from the laboratory
culture data.

The repeated experiment had
results similar to the first; however,
shoot symptomology was less apparent
and did not yield significant differences.
As before, vascular streaking sympto-
mology was more visible in eggplant
stems from treatments containing mate-
rial infected with V dabliae.
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This eggplant start is infected by Verticillium
dahliae, as evidenced by the vascular streaking
that's visible in this cut-open stem.

In the laboratory, of the 90 tissue
samples cultured for disease, 14 percent
tested positive for the transfer of V
dahliae to the eggplant. Tissue samples
from eggplant that were planted into
sterilized, chipped shade tree did not
test positive for disease.

Even when including relatively
small percentages of Vdahliae-infected
shade tree into a container with suscep-
tible plant material, disease transfer can
take place.

Conclusions
Although most growers make an

effort to remove diseased materials from
inclusion as a source of reused media,
this study has shown that plant shoots
can often be asymptomatic. Although
looking for xylem streaking is a far
more reliable indicator of disease, this
also is not always conclusive. Trying
to pinpoint Verticillium-diseased trees
while growing in the field may be more
labor intensive and less exact than pre-
viously thought.

It has been reported that soil pas-
teurization treatments at temperatures
between 40-50 C for a duration of 30
minutes kill several species of soil-
borne pathogens, including Verticillium
dahliae structures (Bollen, 1985).
However, it remains unclear if common
practices used in the Willamette Valley,
such as composting chipped material or
stockpiling alone is able to kill the fun-
gus, and further investigation is needed.

Until we obtain more precise infor-
mation about the effect of compo sting
to control verticillium, other manage-
ment practices should also be consid-

ered, such as planting resistant species,
rotating crops in the field or not plant-
ing susceptible species in areas where
verticillium has previously been found.

Lastly, caution should be employed
when using susceptible tree species as
a soil amendment or substrate compo-
nent. This is because of the inability to
always see symptoms on infected trees,
and because of the persistence of the
disease.

Thanks to jerry Wieland at USDA
for providing us with pure cultures
of V dahliae for our positive control.
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