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1. INTRODUCTION

Microorganisms that grow within asymptomatic plants are defined as endophytes. Among endophytes are
fungi and bacteria. It is noteworthy that, of the nearly 300,000 species of plants that distribute on the earth,
every individual plant harbor one or more endophytes. As for endophytic relationship, however, only a few
species of plants have been completely studied. Fungal endophytes are famous for their antibiotic substances
produced against herbivores, and thereby protect their host plants. Recently, however, several actinomycetes
have been discovered as endophytic microbes. Endophytic actinomycetes are also reported to protect their
host plants from the attack of pathogen and/or herbivores.

Actynomycetes are important soil microorganisms and are well known for their antibiotics production.
Actynomycetes have been detected not only from the soil of plant rhizosphere but also from the tissues of
roots, stem, and/or leaves. Many scientists have been focusing their interests on a genus of actynomycete,
Frankia, because of its ability of nitrogen fixation. This bacterium deform host roots, thereby facilitate their
symbiotic relationships. There are also other actynomycete endophytes which do not have nitrogen fixation
ability, but have host-protection ability against pathogens.

We have found various fungal endophytes in pine needles, but have not yet discovered actynomycete
ones. We assumed that pine trees could not harbor actynomycete endophytes, because pine species are
famous ectomycorrhizal plants. If pine trees harbor actynomycetes, mycorrhizal relationship could be
suppressed by their antibiotic ability. To confirm this idea we examined some pine seedlings, and got

unexpected facts.
2. MATERIALS AND METHODS

Isolation of actinomycetes from Pinus thunbergii

Isolation of actinomycetes was performed as described by Shimizu et al. Young plants of Pinus
thunbergii ( 2 years old ) were harvested from Kitashirakawa experimental station (Kyoto-city, Kyoto pref.,
Japan). They were separated into leaves and roots and then washed with running tap water, and were cut
further into small pieces of ca. | ~ 2 mm?. After surface-sterilization, each piece was placed on IMA-2 agar
medium, followed by incubation at 30 C for 1 month. The isolates were identified on the basis of their 168

rDNA gene sequences, which were compared to the GenBank databases.
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Protection of the pine disease by actinomycetes

The actinomycetes isolated served inoculation test to confirm their ability to protect host pine seedling
from pathogens. The vermicurite moistened by the actinomycetes medium was added to the test tube. After
autoclaving, germinated pine seeds were transplanted to a test tube. Then the test tube received 200 #! of
hyphal suspension of either of the actinomycetes. Two weeks after planting, the pathogen was inoculated to

the test tubes. All seedlings were uprooted and were examined for their infection by pathogen.

3. RESULTS AND DISCUSSION

Isolation of actinomycetes from Pinus thunbergii

We discovered two species of actinomycetes from a potted pine seedling. As a result of the sequence
analysis, these actinomycetes isolated were revealed to be Strepromyces sp. and Microbispora sp.
Inoculation test showed that Streptomyces sp. and Microbispora sp. distributed in roots and leaves,

respectively.

Protection of the pine disease by actinomycetes.

One week after cultivation, the seedlings pretreated with Streptomyces sp. suppressed the diseases
development, whereas control seedlings were killed by pathogen. The seedlings pretreated with
Microbispora sp. also delayed in symptom development. Thus, seedlings infected with either of the
actinomycetes delayed in the appearance of symptoms, though Streptomyces sp. seemed to be more effective
than Microbispora sp. as for the biological control agent. This study, however, is at the very beginning, so

intensive studies are needed now on.
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