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1, Introduction

Arbuscular mycorrhizal fungi (AMF) are symbiotic fungi in plant roots. In return for a food
supply of plant photosynthate, AMF extend the reach of the plant root system, improving the
uptake of water and nutrients. Recently, AMF are introduced for enhancing the plant growth
including endangered species in abroad. There are no researches about conservations of endangered
plant species by using AMF in Japan. For such purpose, to know AM fungal communities on
endangered plants and geographical distributions of AM fungal species are the most important
scientific bases, however, there is little knowledge on AMF communities on Japanese plants.

In this study we investigated the presence and community structure of AMF in the Bonin
(Ogasawara) islands, where many endemic species are endangered and no research on AMF has
been conducted. To reveal the symbioses between plants and AMF in these islands is needed for
more effective conservations of endangered species.

2, Materials and Methods

Seventy three plant species including endemic plants were sampled during June to July of
2008 in 4 islands; Ani-jima (Elder brother island), Chichi-jima (Father island), Minami-jima (South
island) and Haha-jima (Mother island). To check the presence/absence of AMF in the Bonin islands
plants, roots were stained with trypan-blue and infection rate of AMF was evaluated to 3 levels
under a microscope. ldentifications of AM fungal species in the roots were done by below DNA
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3, Results and Discussions
(1) AM colonization

AMF existences were confirmed for 65 plants of the Bonin islands. This is the first report
that showed the existence of AMF in the oceanic island in Japan. As in other regions of Japan
(Hokkaido, Honshu and Okinawa), AMF have been confirmed, so it is suggested that AMF are
ubiquitous for all terrestrial ecosystems. For 26 endemic plant species, AMF were found in their
roots. Boninia grisea Planch and Dendrocacalia crepidifolia (Nakai) Nakai (endemic genera in the
Bonin islands) also had AMF. On the other hand, Bischofia javanica Blume, an infamous alien
plant species in the Bonin islands, showed high infection rates. It is seemed that high infection rate
of AMF inabled B. javanica to invade widely into the Bonin islands. Among 107 species facing
extinction (RDB), we sampled 27 endangered species here. The roots of 26 endangered plants had
AMF. This result suggested that AMF will work effectively in the conservation these species.

(2) AMF identification using the DGGE analysis

By the 18S rDNA analysis, 19 phylotypes were identified and Glomus spp. , Acaulospora spp.
and Diversispora spp. were clustered. Glomus contained 14 phylotypes, while no Gigaspora sp. or
Scutellospora sp. were found. A widespread Glomus, “GloS4”, which was found from all 4
islands including endangerd species, also colonized roots of alien B. javanica.

By the 28S rDNA analysis, 13 phylotypes were identified including Glomus spp. ,
Acaulospora spp. and Gigasporaceae sp. , while no Diversispora sp. was identified. From the
result, a novel AM fungal species (NosL1) was found. Its taxonomical description and whether
this species is an endemic AMF in the Bonin islands should be examined in further studies.

LSU rDNA

4, Conclusion

This study is the first report to show the
existence of AMF in the Bonin islands. Most of the
endangered species had AMF in their roots, and these
results suggested that AMF can be applied for the
conservation of these plant species.

The roots of the alien species B. javanica
showed high AM fungal infection rates, and the same
AMF were widely distributed throughout the islands.

Therefore, further attention of the future dynamics of
B. javanica should be necessary.

From the phylogenic analysis of AM fungal
rDNA, a novel AM fungal species was shown to exist
in the Bonin islands.

Fig. 2 The neighbor-joining tree analyzed by
partial 28S LSU rDNA of AMF



