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ABSTRACT

Isolations and water flow-rate measurements made
on short stem sections of young red oak seedlings
inoculated with the oak wilt pathogen, Ceratocystis
fagacearum, about 1 to 2 inches above the soil line,
revealed that the oak wilt pathogen was isolable
first near the inoculation site. As time after inocu-
lation increased, the pathogen was isolated progres-
sively farther up the stem until, when leaf symptoms
became visible, it was present throughout the stem.

At the onset of leaf symptoms, many but not all
petioles contained the pathogen. The pathogen was
never isolated from leaf blade homogenates or vessel
washings from stem sections. The resistance to water
flow through the vessels of the short stem sections
was progressively less at greater distances up the
stem from the inoculation site. Phytopathology 61:
1003-1005.

The oak wilt pathogen, Ceratocystis fagacearum
(Bretz) Hunt, has been studied intensively, but no
previous attempt has been made to correlate its growth
and distribution from the point of inoculation with the
development of symptoms of wilt disease and resistance
to water flow through the stem in young greenhouse-
grown red oaks (Quercus borealis Michx. S.). This
study was designed to determine the location of the
pathogen during pathogenesis of red oak seedlings, and
to correlate this with leaf wilt and resistance to water
flow in the vascular system of the tree.

MatErIALS AND METHODS.—Uniform, greenhouse-
grown red oak seedlings, 1 to 2 years old (ca. 1 foot
high and 0.25 inch in diameter), were inoculated with
2ml of conidial suspension (more than 5,000,000 co-
nidia/ml) of a single spore isolate of C. fagacearum.
The suspension was added to a reservoir attached
around the stem 1 to 2 inches above the soil line. Then
three cuts about equidistant around the stem were
made into the xylem with a small scalpel (5). Control
trees were treated similarly with distilled water. At 3-
or 4-day intervals, beginning 1 day after inoculation
and continuing for about 20 days, four inoculated trees
and four control trees were surface-sterilized with 959
ethanol and a 0.59% solution of sodium hypochlorite,
and samples of stem and leaf tissue were removed.

One-eighth-inch cross sections of each stem were re-
moved at 1-inch intervals from 4 inch above the
inoculation site to the terminal. The 1-inch sections
were used for liquid flow-rate measurements. The cross
sections were peeled of bark and were plated on oak
wilt identification agar (1).

One disc, 6 mm in diameter, was taken from each
half of each leaf; no major leaf veins were included.
The leaf discs from each tree were combined and put
in a glass tube homogenizer; 1'ml of sterile distilled
water was added. Then, with a teflon pestle, the tissue
was disrupted enough for the tissue suspension to be
pipetted. About 0.5 ml of each of the homogenates was
plated out on oak wilt identification agar. The petioles
were also plated out on oak wilt identification agar.

Water flow rates through the 1-inch serial cross sec-
tions from control and pathogen-inoculated trees were
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measured by timing the flow of sterile distilled water
through the stem sections. To determine water flow
rates, a volume of water equal to 6 times the fresh wt
of each stem section was forced through the sections
by 25 psi of N, gas. The fluid obtained through the
stem sections was collected, and two 10-pliter portions
and one 100-pliter portion of the fluid from each sec-
tion of each inoculated and control red oak seedling
were plated out on oak wilt identification agar.

All isolation plates were incubated at 24 C for 2
weeks before data were taken.

ResurLTs.—As the time after inoculation increased,
the pathogen was isolated from cross sections that
were successively higher up the stem (Table 1). On
the 12th day after inoculation, the pathogen was iso-
lated from sections taken at 0.98 of the total distance
up the stem length, but none of the trees had leaf wilt
symptoms. However, 15 and 19 days after inoculation,
trees did have leaf wilt symptoms. Control plants re-
mained without symptoms.

The pathogen was not isolated from any petioles on
the 1st day after inoculation. On the 5th day after
inoculation, one plant had a petiole from which the
pathogen was isolated. The pathogen was isolated from
at least one petiole from each inoculated tree by the
8th day after inoculation. The pathogen was isolated
throughout the stem and from all the petioles in two
trees 12 days after inoculation, but no leaf symptoms
developed in these trees. However, in one tree that had
leaf symptoms (19 days after inoculation), the patho-
gen was isolated throughout the stem, but was isolated
from only one of the petioles. The pathogen was iso-
lated from some petioles of leaves with symptoms as
well as from some petioles of symptomless leaves.
Thus, it appears that isolability of the causal organism
from a particular petiole is not correlated with the
presence of leaf wilt symptoms on that particular leaf.
However, this may be a consequence of the degree of
pathogen development at the time the experimental
plants were checked for isolability of the pathogen.
Isolations from control plants always failed to yield
the pathogen.

The validity of the isolation technique and the regu-









