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Dr. Sivakumar Uthandi (Tamil Nadu Agricultural University, India)

“Microbiome-, Metabolite-, and Protein-mediated Plant Health and
Biocatalysts for Biomass-derived Commodity Fuels and Chemicals”
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Contact Information:
Mariko NORISADA (norisada@fr.a.u-tokyo.ac.jp)
Information:

https://www.anesc.u-tokyo.ac.jp/en/ (English)
https:/ /www.anesc.u-tokyo.ac.jp/ (B#ssE)
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Abstract:

Chinese fir (Cunninghamia lanceolata) stands as the largest and most crucial timber species within
China's plantation landscape, constituting 17.33% of the total plantation area. Despite its
significance, a notable decrease in the productivity of successive rotations in Chinese fir has been
observed, presenting a significant bottleneck in the sustainable development of Chinese fir
plantations. It is imperative to comprehend the reasons behind this decline to establish sustainable
management practices for Chinese fir plantations. For over 30 years, the Chinese Fir Engineering
Technology Research Center of the National Forestry and Grassland Administration in China has
diligently investigated the level and causes of productivity decline, as well as long-term productivity
maintenance technologies. Questions regarding the universality of productivity decline across all
sites, whether it is rooted in the biological characteristics of Chinese fir or the silviculture
management system, and which techniques can mitigate the decline are crucial. These techniques
include fertilization, mixture, shifting silviculture systems, regulating community structure,
accelerating understory development, and reforming irrational planting measures. This presentation
aims to provide comprehensive answers to these inquiries.
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Abstract:

Soil and plant associated microbes secreted metabolites and proteins play critical roles in inter and
intra kingdom interactions, improve the plant's hormone system, plant nutrition, defense system,
stress tolerance and plant growth leading to sustainable crop productivity. Recently, our first report
on yeast association in root nodule of legumes and its metabolites, a-D-galactopyranoside
complemented lectin pathway and enhanced nodulation. Also, a drought-tolerant phylloplane
bacteria Bacillus altitudinis FD48 possessed genes for both biotic and abiotic stress tolerance and
nutrient cycling and its multifunctional plant growth promoting traits increased rice yield under
drought stress. Several other examples are introduced as well. Another topic is the high value-added
use of plant-derived wastes. While adding value to the crop residues, plant derived biomass and
wastes, cellulose, xylan and lignin derived biomaterials and biomolecules could be produced from
un-utilized and underutilized wastes. A novel process was developed for delignification of woody
(Melia dubia) biomass encompassing steam pretreatment, followed by laccase treatment in the
presence of solvent and termed as Enzolv, which removed lignin in woody biomass and cotton stalk.
Archaeal laccase was discovered with benefits of delignification and bilirubin oxidase activity.
Potential high value chemicals obtained from the process are discussed as well.
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