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Development of a molecular technique for the detection of deleterious and
pathogenic soil microorganisms in plant roots
Study on the causal agent of the severe growth inhibition of Lilium x formolongo in continuous
cropping systems.

Hiromitsu Furuya', Shun Hanesaka', Chiharu Nara', Takeshi Toda', Shin-ich Fuji', Kuniaki
Shishido’

! Department of Biological Production, Faculty of Bioresource Sciences, Akita Prefectural University

2 Agricultural Experiment Station, Fukushima Prefecture

Lilium x formolongo, “shin-teppo-yuri” in Japanese, is a popular ornamental plant in Japan. Growth of the plant is very often heavily inhibited when
it is replanted in the field as part of a continuous cropping system. An automated ribosomal intergenic spacer analysis was used to comprehensively
detect fungi growing in the roots. In the Fukushima and Akita prefectures, an amplicon with a size value of 664-666 was detected in the roots of
most of the plants collected in the fields where the lily was grown continuously for several years. Conversely, an amplicon of this size was seldom
detected in roots obtained from plants grown in fields where the plant was grown for the first time. This amplicon was also undetectable in the roots
of plants grown in soil collected from continuously lily-cropped fields that was partially sterilized by steaming at 30°C for 30 min. We isolated fungi
from the roots of lily plants grown in the continuously cropped fields. The isolates size value was between 664 and 666. Based on morphological
characteristics, the fungus that showed pathogenicity in the lily plant, Lilium x formolongo, was identified as Fusarium oxysporum. Thus, F.
oxysporum is involved in the growth inhibition of shin-teppo-yuri found in fields adopting continuous cropping systems in both prefectures. The
comprehensive detection of root-infecting fungi was effective in revealing the causal agent(s) of previously undiagnosed disease and growth
inhibition. Furthermore, this technique is useful for the detection of pathogenic root-infecting fungi not assumed to exist in the soil of particular
fields. Even in modern agriculture, most farmers grow plants in fields without any scientific data on the local soil microorganisms. However, it is
difficult to obtain these data.
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continuous cropping, Fusarium oxysporum
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