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1. Background of research
Nitrogen is the most important and demanding element among 3 major nutrients (nitrogen, phosphorus,
potassium) for plant growth. Majority of nitrogen (N) fertilizer is produced from the fossil fuel, natural gas, by
chemical reaction. The fact that fossil fuels are limited in production, and that we import most of N fertilizer from
abroad, potentially threaten our future agriculture. Legume plants such as soybean establish symbiosis with soil
bacteria, rhizobia, for utilization of air nitrogen (so called symbiotic nitrogen fixation). In order to realize
sustainable agriculture that is not dependent on N fertilizer, studies on legume-rhizobia symbiosis are highly
required.

2. Research objectives
The number of plant genes involved in legume-rhizobia symbiosis is estimated as more than 50, majority of
which are not identified yet. In this project I will apply an efficient gene-identification method to cover all the
symbiosis genes. Also, I will identify genes which control nitrogen fixation efficiency, by comparing natural
variation among different ecotypes. Such genes will contribute crop breeding to establish cultivars that require
less N fertilizer.

3. Research characteristics (incl. originality and creativity)
With my method, one can identify a gene less than 1/10 of time compared with the conventional method. In
addition, breeding of cultivars with low N fertilizer demand is first possible with my study since molecular
mechanism controlling nitrogen fixation efficiency is not at all clarified yet.

4. Anticipated effects and future applications of research
My study will contribute efficient crop-legume production which leads to decrease production costs.
Understanding gene network necessary for legume nodule symbiosis enables us to engineer major non-legume
crops such as rice and maize for symbiotic nitrogen fixation, greatly enhances agriculture independent from
fertilizer costs.
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