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Frankia is the nitrogen-fixing soil actinomycete. Frankia establishes root-nodule symbiosis with Alnus spp.
plants to enhance their growth in oligotrophic lands. The West-Nagano earthquake occurred in 1984 caused
enormous land slide at Mt. Ontake and the vegetation was devastatingly disrupted. During restoration of
vegetation, Alnus spp. have found to be growing. Frankia is clustered into phylogenetically discrete types
based on nucleotide sequence of the nitrogenase reductase (nifH) gene. In the present research, we
investigated population of Frankia in soils and nodules during revegetation at Mt. Ontake.

We analyzed type of Frankia using 6 soil samples and nodules collected from 3 plants. Soils were collected
in 1985, 1986 and 2012, and nodules were collected in 2012. Four of the soil samples were collected at the
same places with the nodules. We obtained 114 nifH sequences and they fell into 4 types (types A, B, C, and
D). Single samples mostly consisted of a single type, suggesting that diversity of Frankia in a niche (soil or
nodule) was low.

Type C Frankia was detected from nodules of A. hirsuta and A. maximowiczii although types C and D were
detected from soils surrounding the nodules. Therefore, population of Frankia type in soil does not always
determine Frankia type in nodule. Host specificity can affect the efficiency of symbiosis. Type C had been
detected in soils in 1985 and 2012, which contains soils from undisturbed area. Therefore, the type C originally
had resided in the undisturbed area and then invaded to the disturbed area. Type A was found in soils
collected in 1985 and 1986, and type B was found in soils collected in 1985 and 2009.

We collected additional samples (23 soils and 9 nodules) at Mt. Ontake on August 2014. The sampling points
include high-elevation plots where revegetation is in progress and middle- and low-elevation points where
revegatation was completed. Alnus plants were nodulated using the soil samples as inoculants. Frankia will be
isolated to pure culture from the nodules and used for physiological characterization.




