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ABSTRACT

Eight-year-old Italian prune (Prunus domestica)
trees were inoculated with Cytospora cincta early in
the growing season, and groups of these trees (three
in a group) were reinoculated once at intervals
throughout the remainder of the growing season.
The results showed that (i) the maximum canker
size achieved prior to the onset of marginal healing

varies directly with the initial vigor of the individ-
ual Cytospora invasions; and (ii) invasion of bear-
ing Italian prune trees by Cytospora fungi induces
a resistance reaction in vivo which is detectable as
far as 120 cm away from the initiating infection,
and appears to be truly systemic in nature. Phyto-
pathology 61:721-723.

Additional key words: Cytospora canker, systemic resistance.

Induction of disease resistance in plants by patho-
genic organisms has been studied in several test sys-
tems (5, 10, 11, 13), but most reports have been con-
cerned with a localized response in herbaceous plants.
Two exceptions were studies of induced resistance in
Ttalian prune (Prunus domestica L.) trees (6) and J.
H. Hale peach trees (P. persica) (2) in which initial
infection of young trees by Cytospora cincta induced
resistance to subsequent Cwyfospora infections at a
distance of 18 cm from the initial infection. Further
investigation was desirable to determine whether this
resistance response could be measured at greater dis-
tances from the site of primary invasion, i.e., whether
the response is truly systemic.

MATERIALS AND METHODS.—The 8-year-old Italian
prune trees selected for this investigation were growing
on seedling rootstocks of Lovell peach (P. persica [L.]
Batsch). The trees were inoculated with an isolate of
Cytospora cincta Fr. as previously described (6). On
9 June, 18 8-year-old trees received one primary inocu-
lation on one scaffold branch at a site 60 cm above the
main crotch (hereafter referred to as the primary
canker). The inoculated trees were arranged in six
groups of three trees each, with one group receiving
challenge inoculations at intervals of 1, 2, 3, 5, 7, or 9
weeks after 9 June, One challenge inoculation was
made/branch on each of three other scaffold branches/
tree so that the total distance between the primary
canker and each of the three challenge cankers was
120 cm. This scheme was intended to reduce the in-
duced-resistance effect (2, 6), as measured by the chal-
lenge cankers, in two ways. First, the “dilution factor”
would be increased, both by the distance separating
primary and challenge cankers and by the greater stem
volume [i.e., the cross-sectional area of the larger
stems of these older trees (6)]. Second, the “induc-
tion potential” would be reduced in magnitude by use
of only one primary canker/tree rather than three as
in the case for the 18-cm studies (2, 6). Each time
challenge inoculations were made, a group of three
trees containing no primary cankers received control
inoculations at locations within the tree comparable to
those of the challenge inoculations.
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In addition, a group of 24 3-year-old Ttalian trees was
inoculated so that each tree bore three primary cankers,
one on each of three scaffold branches, and challenge
inoculations were initiated 18 cm below the primary
infections at intervals of 0, 1, 2, 3, 5, 7, 9, or 11 weeks
after the primary inoculations. This portion of the
study was executed for comparative and verificational
I(]ll;poses only, and the results are recorded elsewhere

1).

Canker expansion was measured first at 1 week after
inoculation, then at intervals during the remainder of
the study. This was done by measuring the length and
width of each canker to the nearest 0.1 cm, then com-
puting a standardized expression of canker expansion
by multiplying the length by the width and subtracting
the impact-wound area (length X width) made by the
tack hammer at the time of inoculation (9). Data are
presented (Fig. 1, 2) as total Cytospora necrosis
(TCN) per tree resulting from the three cankers es-
tablished in each tree at any one time. When late-
seasonal marginal healing became evident, all necrotic
tissues (bark) were removed to expose the margins and
allow more accurate measurements of the shrinking
canker dimensions. One-tailed t-tests (109, level) were
performed for each observation date (Fig. 1) for the
control and challenge cankers initiated simultaneously
at the various reinoculation intervals.

Resurts.—Cankers developed most rapidly during
the first 2 weeks after inoculation, often achieving
approx half their max size within 1 week and their
max size 2 to 8 weeks later (Fig. 1). Maximum canker
size (max TCN) achieved was independent of the
length of the canker expansion period, but varied dur-
ing the growing season, apparently influenced primarily
by the canker expansion rate during the 1st week after
inoculation (Fig. 2). Cankers exhibiting greater ex-
pansion rates during this period generally achieved
greater size., After attaining max size, cankers de-
creased in dimensions during the rest of the growing
season as a result of marginal healing by the host
tissue.

TCN wvalues for control cankers generally were larger
than those for challenge cankers initiated simulta-
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Fig. 1-2. 1) Effect of Cylospora infection on subsequent Cytospora infections in 8-year-old Italian prune trces when
a primary infection was initiated 60 cm above the base of a single branch and challenge infections were initiated at a
distance of 60 cm from the base of three adjacent branches. Primary infections were initiated on 9 June, and challenge
(solid dots) and control (open dots) infections were initiated simultaneously at intervals of 1, 2, 3, 5, 7, or 9 weeks later;
control trees were not previously infected. Each value represents the average total Cytospora necrosis (TCN) per tree for
three trees. The lower case letters a and b indicate significant difference (as determined by one-tailed t-tests at the 10%
level) between TCN values for simultaneously initiated challenge and control infections at any one observation date. 2)
Relationship of initial vigor of infection (as represented by TCN after 1 week) to max TCN achieved by inoculations
made on uninfected (A) or infected (B) 8-year-old Italian prune trees at intervals after initial inoculation of the infected
trees.
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