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Summary

At upland farming area located in Uwaba district in
Saga Prefecture, potatoes have been cultivated in wide
areas as a main crop. Potato scab, a major disease of the
plant, is observed over all areas in both of new re-
claimed and long term cultivated fields. As the damage
caused by potato scab had become severer with years,
growing area and productivity of potato have decreased
gradually in recent years. From this situation, the estab-
lishment of control method for potato scab had been
required. The following subjects were studied for the
purpose of clarification of the problems.

1. Occurrence of potato scab in field

Surveys in potato fields were conducted to clarify the
true facts of occurrence of potato scab. As potato scab
is widespread with very serious damage at Uwaba
district, it was confirmed that scab disease is one of the
limiting factors of potato production in this district.
Potato scab occurs not only on fresh eating tubers but
also on seed tubers, in spring and fall cropping. In early
spring cropping, on the other hand, scab disease slightly
occurred by culturing with polyethylene film mulching.
The degree of infectivity and severity of the scab varied
depending on the sampling plots in a field.

2. Morphology, physiological characteristics and DNA
homology of Streptomyces spp. causing potato scab
disease
Taxonomic studies were made on Streptomyces

species, causal organisms of potato scab, isolated from

lesions of potato tubers and sugar beet roots in Japan.

They were divided into two groups based on the spore

chain morphology : spiral spore chain isolates (SI) group

isolates (RFI) one.

Although the two groups did not significantly differ each

and rectiflexibile spore chain

other in the physiological and biochemical characteris-
tics, DNA homology study further divided them into
four distinct groups : SI from potato, RFI from potato,
SI from sugar beet, and RFI from sugar beet. Because of
the low DNA homology values among the four groups,
they should be considered as separate species. Present
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study confirmed that the potato scab is caused by at
least four genetically distinct species of Streptomyces.

3. Identification of Streptomyces spp. causing potato

scab disease

Streptomyces spp. causing potato scab disease at
Uwaba district in Saga Prefecture were identified as S.
scabies and S. acidiscabies, according to morphology,
physiological characteristics and the partial 16S rRNA
sequence. Based on the phylogenetic analysis, it was
showed that S. acidiscabies, which causes acid scab, is
clearly separated from the major potato scab pathogen,

S. scabies, which causes common scab.

4. Simple method for assessment of the pathogenicity
of Streptomyces spp. causing potato scab disease
Using etiolated potato sproutings, the pathogenicity of

Streptomyces spp. causing potato scab disease was sim-
ply assessed. The cut sproutings (6-8 cm long) were
wrapped individually with a piece of tissue paper
containing a concentrated spore suspension of the iso-
late with different pathogenicity. After keeping for 7
days at 25°C and high humidity in the dark, the sprout-
ings were examined for necrotic and raised lesion for-
mations. The pathogenicity of the isolates examined by
this simple method completely coincided with that as-
sessed by the conventional soil inoculation method.

5. Severe incidence of potato scab in highly acidic soils
and its causal Streptomyces sp.

The existence of the causal agent of potato scab in
high acid soils having a pH as high as 4.4 was confirmed
in Japan. A five years survey of potato fields in the
Uwaba district revealed the occurrence of potato scab
disease in highly acidic soils with pH values of less than
5.2. A pathogenic Streptomyces sp. forming rectiflexibile
spore chains identified as Streptomyces acidiscabies was
isolated in high frequency from scab lesions of potato
tubers grown in highly acidic soil. On the other hand, a
pathogenic Streptomyces sp. forming spiral spore chains
identified as Streptomyces scabies was isolated in low



frequency from the same tubers. S. scabies could not
grow on acidic media with pH values of less than 4.5,
however, S. acidiscabies could grow on acidic media with
a pH value of 4.0. The optimum pH values for ATP
production of S. scabies and S. acidiscabies were 6.0 and
5.0, respectively. Severe pathogenicity of S. acidiscabies
was observed in soil with a pH value of 4.4 in the field
inoculation test.

6. Tuber-borne of scab disease and its control

Test carried out over a period of 7 years (9 cropping)
indicated the existence of tuber-borne infection in scab
of potatoes. When seed tubers in which more than 69 of
the surface area was affected with scab were planted,
the scab incidence in progeny tubers was very high.
When seed tubers in which less than 59 of the surface
area was affected with scab were planted, the scab
incidence was very low and comparable to that when
seed tubers devoid of lesions were planted. However in
fields disinfected with chloropicrin, although seed tubers
in which 59 of surface area affected and seed tuber
without lesions were planted, a severe incidence of the
disease was observed. In non-infected fields, the applica-
tion of copper compounds and streptomycin was effec-
tive for control of scab, while in fields which had been
disinfected the effect of the application decreased.

7. Control by watering for maintaining the soil mois-
ture during tuber formation

By successive observations of the development of
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potato scab caused by Streptomyces scabies in the field, it
was found that the infection period of the organism as
about thirty days in the early stages of tuber develop-
ment and the soil moisture in the infection period was
closely related to the severity of the potato scab. The
relationship between these findings was tested by water-
ing during three stages into which the thirty days infec-
tion period was divided : the first stage, the second stage
and the last stage. Potato scab were greatly reduced by
high moisture during the twenty days of the second and
last stages. The moisture level required for the control
was analyzed in composing several moisture regimes.
Limit of irrigation point to control scab seemed to
correspond to pF 2.2-2.3, and these values were suitable
for maximum potato production. A significantly lower
scab incidence resulted from irrigation was recorded in
soils with a low pH value (pH 5.2-5.4) unlike in those
with a higher pH value (pH 6.0-6.5).

8. Control by combination of irrigation and chemical

treatment

Irrigation and fungicide treatment (PCNB and Trich-
lamide) were tested to evaluate their effects on scab in
field with a high pH value, where no scab reduction by
irrigation had been achieved. An additional effect
between irrigation and chemical treatment was eventu-
ally observed.
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