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THE DETACHED SHOOT METHODS IN RESEARCH
OF JAPANESE APPLE CANKER

Osamu TAMURA, Izumi Sarro, Makoto Takakuwa & Tetsushiro Basa
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Table 1 Sources of isolates of fungi
used for experiment

Isolate No. Fungi & (Sources)

VCP-1 Valsa ceratosperma

(from canker on apple)
LP-1 Leucostoma persoonii

(from canker on peach)
EP-1 Endothia parasitica

(from canker on chestnut)
VP-1 Valsa poulowniae

(from canker on poulownia)
CY-1 Cytospora sp.
CY-2 (from naturally died parts on
CY-3 apple shoots)
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Table 2 Pathogenecity of Cyfospora spp. and
Endothia parasitica to the detached
apple shoots

Canker length (mm)

Isolate No. Days after inoculation
3 6

veP-1 9.1 26.7

LP-1 3.8 14.3

EP-1 1.3 2.7

VP-1 1.7 2.5

Cy-1 0.4 0.8

CY-2 0.1 0.9

CY-3 0.2 0.8
Control 0 0
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Table 3 Infectivity of various inocula of V. ceratosperma to different types
of wound on detached apple shoots

No. of infected detached / No. of inoculated detached
apple shoots*

|/ apple shoots

Inccula

Treatments to detached apple shoots

Agar inoculum (Mycelial mat on PDA)
Fragmented mycelial mat

Pycnospore suspended in distilled water
Pycnospore suspended in 2% glucose solution
Ascospore suspended in distilled water

No wounded | Wounded With | Wounded with Fot
0/10 10/10 10/10
0/10 7/10 10/10
0/10 0/10, (4/10)%* 10/10
— 0/10, (8/10)** 10/10
0/10 0/10 10/10

*ooeeen at 6 days after inoculation.
**......at 10 days after inoculation.
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Fig. 1 Difference between the infectivity
of pycnospore (---@—-) and

ascospore (——O—) on detached
apple shoots. The data were

obtained at 3 days after inoculation.
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Table 4 Effect of culture age on vilurence of

the pathogen to detached apple shoots

Days after inoculation
Culture 2 4 6

age px |[cL=| p |cL | P | CL

1 day old 100} 3.8 100{ 6.1} 100| 7.7

3 days old o 0 10} 0.6 50| 1.3
5 days old o 0 0| 0 40| 0.8
* Poeeere Percentage of infected apple shoots.

** CL ---Canker length in millimeters.

RO BEERT LWIZETERIIHD, NI
WL, TOBRDMKBGERS REFTH -7

3. BEMAK

AR T R (M7 8.4 x105/mm?) % BJEirp
SJURORIER % 4 5 8 mEML, Rk
THEOCEEE WL MITL LI E L R
Table 5 (Z/Rx L7:o



Y v RS ABBIRITE VT D PR

Table 5 Effect of temperature on the infection
of pycnospore to wounded apple shoots

Percentage of infected apple shoots

Temp.,, °C Days after inoculation*
2 3 5 7 9 17
1-3 0 0 0 0 0 0
5 0 0 0 0 17 75
10 0 0 251 100 - —
15 0 25 921 100 — —
20 0 67 | 100 — — -
2 67 | 100 — — — —
30 83| 100 — - — —
35 0 0 — — - —

* Concentration of pycnospore : 84,000/ mm3.
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Fig. 2 Effect of temperature on canker
development on detached apple
shoots, Incculations were carried
out with mycelial mats.
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Fig. 3 Difference in temperature of mycelial

growth on PDA (0—¢) and canker
deyelopment (0-+-0)
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Table 6 Effect of the age of shoots on
canker development

"Canker area in sp. cm
Age of shoots 2 days after 4 days after

inoculation inoculation
2-years old 0.66 11.41
5~6-years old 0.25 2.81
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O 2-years-old shoots r=0.66

Fig. 4 Relation between canker development
and diameter of apple shoots.

Table 7 Effect of bark moisture content on canker development

Bark n;oisture Canker length (mm) Degree of cullus-like tissue formation
Treatment* conées;y? :f?é r‘;t‘ Days after inoculation (at 6 days after inoculation)
inoculation 4 6 + + -
Dry 52.3 9.7 20.4 4¥* 2 14
Watered 1 64.4 6.8 12.0 16 4 0
Watered 2 64.8 7.2 9.5 20 0 0
¥ Pryecessesnn. Detached apple shoots were placed upright without water.

Watered 1 ---Detached apple shoots were placed with their bases in water before inoculation.
Watered 2 ---Detached apple shoots were placed with their bases in water throughout the experiment.

*# No. of shoots.
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Summary

A laboratory method, using detached ap-
ple shoots, was studied in order to research
the development of Japanese apple canker.

Among some Cylospora isolates inoculated
to detached apple shoots, VCP-1 (V. cerato-
sperma) and LP-1 (Leucostoma persoonii),
which are known to be invaders of apple
trees, caused well-established canker.

Pycnospore and ascospore of the causal
fungus were not able to invade the tissues
of the host, but to invade through the wound
surrounded with dead tissues. Correlation
between the spore concentration and the infec-
tion rate was evidenced. On the other hand,
the mass of mycelium could invade the living
tissues, though their vilulence decreased with

the culture age.

The optimum temperature for infection
was 25-30 °C, minimum 5°C and maximum
30°C. However, the optimum temperature
for enlargement of established canker lesion
was 25°C, and at 30°C, though infection
occured, the subsequent enlargement of the
lesions was suppressed.

Shoot age and moisture content of the
bark were negatively correlated with canker
development.

The facts mentioned above correlated well
with the results of field observation. A lab-
oratory method, using detached apple shoots,
could be used to study not only the factors
affecting the canker development but also
the effectiveness of the fungicides to control
the disease.





