
 
 
 
 
 
 
 
 
  
Professional Expertise 
His professional expertise encompasses nitrogen fixation and metabolism of soybean plants, 
nitrogen and carbon metabolism in tulip, curcuma, cucumber, sugarcane and rice. He and his 
group use stable isotopes 15N and 13C, as well as radioisotopes 11C, 13N, and 14C etc. They have 
developed a deep placement of coated urea and lime nitrogen to increase soybean seed yield and 
quality. 
 
Research Fields of Interest 
1. Nitrogen fixation and metabolism in soybean plants: Soybean is very important crop for foods 
and feed for animal worldwide. Soybean seeds contain a large amount of protein, therefore, they 
require a lot of nitrogen for high seed yield. Soybean plants assimilate the nitrogen from three 
sources, N derived from atmospheric N2 by nitrogen fixation, N derived from soil and N derived 
from fertilizer. N2 is fixed to ammonia by root nodule, a symbiotic organ with soil microorganism 
rhizobia. We investigated the fate of N fixed in nodules and N absorbed in roots using stable 
isotope 15N.  
2. Inhibition of nodule growth and nitrogen fixation activity by nitrate: Combined N especially 
nitrate inhibit nodulation, nodule growth and nitrogen fixation activity in soybean plants. We 
discovered that nitrate inhibits nodule growth and nitrogen fixation activity rapidly and reversibly, 
when nitrate was supplied in a culture solution.  
3. A new technology of deep placement of slow release nitrogen fertilizers for promotion of 
soybean growth and seed yield: We supplied slow release nitrogen fertilizer (coated urea or lime 
nitrogen) at the depth of 20cm, just below planting line. This technique Promoted 20-70% of 
increase in seed yield as well as improve seed quality. 
4. Nitrogen and carbon metabolism in tulip and curcuma: We investigated nitrogen assimilation in 
tulip roots. Tulip roots accumulate nitrogen in the form of glutamine in winter, and it is used 
during shoot growth. In spring, tulip plants accumulate a large amount of 4-methyleneglutamine 
in leaves and stems. 
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Education  
1980: Ph.D. in Agriculture, The University of Tokyo, Japan  
1977: M.S. in Agriculture, The University of Tokyo, Japan 
1975: B.S. in Agriculture, The University of Tokyo, Japan 
 
Professional Societies and Activities 
1. President of Japanese Society of Soil Science and Plant Nutrition. 2008-2010 
2. Vice president of Japanese Society of Soil Science and Plant Nutrition. 2004-2008  
 
Awards 
1. Progress Award (Japanese Society of Soil Science and Plant Nutrition), 1983 
2. Award of Japanese Society of Soil Science and Plant Nutrition), 2000 
3. Niigata Nippo Bunka Award, 2005  
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