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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project title : TRegulation of rice rhizosphere soil microbial flora through enhancing

release of 1,9-decanediol and other specific root exudate compounds for higher nitrogen
use efficiency and lower N2O emission |
2. Research period : November 2017 ~ March 2021
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research project
Pl FUJIWARA | Professor Graduate School of WP1
Toru Agricultural and Life
Science, the
University of Tokyo.
Co-PI SENOO Professor Graduate School of WP4
Keishi Agricultural and Life
Science, the
University of Tokyo.
Collaborator | KAMIYA Associate Graduate School of WP1
Takehiro Professor Agricultural and Life
Science, the
University of Tokyo.
Collaborator | MASUDA Researcher | Graduate School of WP4
Yoko Agricultural and Life
Science, the
University of Tokyo.
Collaborator | FENG Researcher | Graduate School of WP1
Zihang Agricultural and Life
Science, the
University of Tokyo.
Collaborator | WANG Graduate Graduate School of WP1
Yunshu Student Agricultural and Life
Science, the
University of Tokyo.
Total number of participants throughout the research period:  Number 7
Partner-side
Name Title Affiliation Role in the
research project
Pl Weiming Professor Institute of Soil Science, | WP 1,2,3,4
Shi Chinese Academy of
Sciences
Co-PI Yilin Li Associate Institute of Soil Science, | WP 1,2,3,4
Professor Chinese Academy of
Sciences
Collaborator | Yufang Lu | Researcher | Institute of Soil Science, | WP 1,2,3,4
Chinese Academy of
Sciences
Collaborator | Meng Researcher | Institute of Soil Science, | WP 1,2,3,4
Wang Chinese Academy of
Sciences
Collaborator | Xiaonan Graduate Institute of Soil Science, | WP 1,2,3,4
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Zhang Student Chinese Academy of
Sciences
Collaborator | Jingjing Graduate Institute of Soil Science, | WP 1,2,3,4
Wu Student Chinese Academy of
Sciences
Total number of participants throughout the research period: ~ Number 9

4. Summary of the international joint research

N20 is one of the most potent agricultural greenhouse gases and is known to be produced
by soil microorganisms from applied nitrogen fertilizers. At the beginning of this study,
Chinese researchers had identified a compound, 1.9-decanediol, which is secreted by rice
roots and is effective in inhibiting N2O production. In this international collaborative research,
we aimed to obtain knowledge for breeding of rice plants to suppress N2O and cultivation
management through mutual use of genome-wide association analysis using rice plants and
soil microbiota analysis of the Japanese side. Overall, we obtained knowledge that will lead
to the development of technology to control soil-derived greenhouse gas emissions through
rice breeding and adjustment of cultivation conditions.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

Genome-wide association analysis using the results of hydroponic cultivation of multiple
rice strains from Japan, collection of root secretions, and measurement of nitrification
inhibitory activity in China was used to estimate the rice genes involved in the secretion of
1.9-decanediol with nitrification inhibitory activity. The 1.9-decanediol transport activity of the
gene was tested in yeast. We identified new compounds other than 1.9-decanediol that inhibit
nitrification and investigated the interaction between the new compounds and 1.9-decanediol,
and it was found that both compounds have synergistic effects. We also analyzed the effects
of 1.9-decanediol on soil microorganisms and it was found that there were some differences
between the results obtained in China using Chinese soil and those in Japan using Japanese
soil.

5-2 Synergistic effects of the joint research

In this study, genes involved in the secretion of 1.9-decanediol in rice were found by
combining Japanese rice resources and analytical technology for soil microorganisms with
Chinese knowledge and analytical technology for nitrification inhibitors as joint research.
These findings could not have been realized without the joint research, and we believe that
the synergistic effect was high. In the first and second years of our research, we exchanged
personnel to share information and experimental techniques. Student exchanges were also
conducted but were limited to online exchanges from FY2020 due to the new corona. Overall,
we believe that we have achieved results by taking advantage of synergies.

5-3 Scientific, industrial or societal impacts/effects of the outputs

N20 is one of the most potent agricultural greenhouse gases and is produced by the
action of soil microorganisms from applied nitrogen fertilizer. This study identified rice genes
involved in root secretion of 1.9-decanediol, which inhibits N2O production, and clarified the
environmental conditions that affect the secretion of 1.9-decanediol. These findings provide
the basis for the realization of sustainable agriculture.

We have agreed to continue this joint research with Prof. Shi's group in China. Although
the impact of the new corona is expected to continue in the future. We will continue to
promote exchanges using online tools.
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