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Studies on Apple Canker Caused by
Valsa cevatosperma ('T'ODE ex FRIES) MAIRE
I. Ecology of the Disease and Some Factors

Affecting its Occurrence
Koji FUJITA, Takashi SUGIKI*, Kenjiro MATSUNAKA*® and Yahei TANAKA

Aomori Apple Experiment Station
Kuroishi, Aomori, 036-03, Japan
(*Present place of work; Aomori Field

Crops and Horticultural fxperiment Station)

Summary

The apple canker, caused by Valsa ceratosperma ('T'ODE ex FRIES) MAIRE gradually develop-
ed in the orchards in Aomori prefecture between 1965 and 1976, In 1976 and 1978, the rate of
affected trees reached almost 33 percent, and it inflicted great damage on the apple growers.

The studies of the disease were initiated in 1971 in order to make clear its ecology and
the main factors affecting its occurrence. Alongside these studies, the authors tried to build
up effective means to control the discase. In this paper, however, the results related to the
control were excluded.

The results of the studies were summarized as follows.

1. By the morphological studies of the discase, the pathogen was identified as Valsa ceratosp-
erma (TODE ex FRIES) MAIRE.

The inoculation experiment showed that the pathogen was virulent not only to the apple

bark but also to the pear bark, but it was not virulent to the chestnut and walnut. The barks
of the plum, cherry, damson plum and peach were affected a little by it, but pycenidia were
rarely formed on these barks although they were left outside for five months after the inocu-
laton.
2. The infection sites of twig lesions were pruning cuts, fruit scars and dieback of current
shoot ends. The ratio of them varied according to the environment of the orchard. Twig lesi-
ons were frequently found between March and June, but rarely found during summer or autu-
mn. Annual investigation showed that if severe cold attacked the trees in a given winter, the
number of twig lesions tended to increase in the next winter.

On the other hand, the infection sites of bough lesions were pruning cuts, rough barks,

crotches of branches and healing tissue in pruning cuts. As most of them contain a bit of dead
bark, it is considered that dead barks play the leading role in the invasion of the pathogen.
Bough lesions also appeared frequently during spring. No correlation was, however, found
between the annual amount of bough lesions and winter weather.
3. Pycnospores were dispersed from the lesions throughout the year. Rain and sleet were
considered as the most important factors for the dispersal of spores. As the infectious agents,
pycnospores seemed more important than ascospores because the former were trapped more
abundantly than the latter by the spore traps.

Pycnospres were not released from the spore horns even if they were blown in 7 m/sec
wind generated by the electric fan. But, when it was accompanied by water drops falling, many
droplets containing pycnospores were trapped on the slide glass which was separated by two
meters from the source. The diameter of the droplets varied from 50 to 320 zm at the place
where they met the slide. Moreover, the outside experiment demonstrated that pycnospores
drifted in the air more than 15 meters from the source.

4. It required about one year to form the typical lesions after the wounds were inoculated
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in the dormant season. This fact compelled the authors to observe the disease for at least
one year in the ecological experiments.

5. Individual infection sites were examined in the field in order to document the infection
periods. In the case of pruning cuts and dieback of current shoot ends, it was supposed that
the important infection period of the disease was winter and early spring. This would be
mainly due to the fact that the trees are pruned in winter and dieback of current shoot ends
are formed by cold wind in winter. Besides this, the inoculation experiment demonstrated
that the winter pruning wounds were very sensitive to the pathogen during winter or early
spring, and they became insensitive to the pathogen with the passage of time.

Logically, the fruit scars would be sensitive to the pathogen just after the fruit is thinned
out and after the fruit is harvested. The inoculation experiment showed, however, that the
time after thinning of the fruit was of minor importance concerning the infection period of
the disease, because the fruit scars after thinning became insensitive to the pathogen in a
short time. The inoculation test of the fruit scars after harvest is in progress.

The inoculation to the artificial rough barks showed that they were also sensitive to the
pathogen in winter.

6. High positive correlation was found between the degree of the apple canker appearance
and the severity of the root rot. In Aomori prefecture, the main factors which cause the dam-
age of the root are some virus diseases induced by top-working and two root rot diseases.
For this reason, there is a possibility that the weakness of the tree by these diseases is one”
of the important factors affecting the occurrence of the apple canker.

7. The severity of the appearance of twig lesions in the orchards was correlated with wind
velocity in winter, but in the case of bough lesions, such a tendency was not found.

As shoots, spurs and buds on the apple trees are more sensitive to low temperature than
the boughs, it is supposed that the twigs are more vulnerable in cold winter than the boughs,
especially when the cold weather is accompanied by a strong wind.

8. It is supposed that the early winter pruning is also an important factor affecting the occ-
urrence of the disease because the ratio of the diseased cut ends which were pruned in Nov-
ember or in December was remarkably higher than the ratio of the ones which were pruned

in the late winter.
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