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Promotion of root growth by the application of inosine
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Inosine is one of the purine nucleosides widely found in plants, animals and other forms of
living organisms. It is composed of the purine-base hypoxanthine and the sugar D-ribose. The
nucleosides as well as nucleotides are precursors of nucleic acids (DNA and RNA),
metabolites which participate in bio-energetic processes (ATP) and in synthesis of
macromolecules, including polysaccharides, phospholipids and glycolipids, and also
constituents of cytokinins, which control plant growth and development. The aim of the
present study was to verify the effect of inosine on plant growth, especially root growth, and
to elucidate its mechanisms, using a hydroponic system and soil with a rhizobox. It is also
speculated that other compound(s), such as inorganic nitrogen (N) as N source or
plant-growth-promoting substances, derived from inosine degradation can affect on the
growth of plant. Therefore, we also conducted an aseptic experiment to confirm whether
inosine application directly or indirectly (e.g. contribution of microbial decomposition)
affected plant growth.

Rice (Oryza sativa L.), tomato (Solanum Iycopersicum L.), onion (Allium cepa L.),
sunflower (Helianthus annuus L.) and soybean (Glycine max (L.) Merr.) seedlings were
grown in a hydroponic system with different added concentrations of inosine (0, 7.2, 72 and
373 uM) in a greenhouse. The inosine application improved the growth of all plant parts,
especially roots except for soybean. The optimum inosine concentration for plant growth was
72 uM. Furthermore, for rice, tomato and sunflower root length was increased by inosine

treatment. To confirm the effect of inosine, an aseptic experiment was performed using rice

plants in a hydroponic system and using tomato in a rhizobox system with sterile soil. The
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positive effects of inosine application were also confirmed under aseptic conditions in rice
and tomato, indicating that inosine directly enhances the plant growth, wiﬁout microbial
decomposition. Also, the inosine application enhanced root growth without increase of N
concentration in plant, suggesting that the positive effects of inosine were not due to the
improvement of N nutrition of plant.

To elucidate the mechanisms of the inosine-induced growth enhancement in roots, the
inosine induced changes in phytohormone (auxin and cytokinin) and metabolites in rice were
determined by ELISA and mass spectrometry (GC-MS and CE-MS), respectively. Results of
ELISA showed that the inosine application increased concentrations of trans-zeatin riboside
(t-ZR) and indole-3-acetic acid (IAA) in xylem sap of rice. Inosine also affected the synthesis
of various metabolites. The inosine application increased concentrations of asparagine,
aspartic acid, galactaric acid, glycerol-3-phosphate, and suberyl glycine in shoots at earlier
stages after the inosine application. In roots, the inosine application increased allantoin
concentrations with decreases in amino acid (alanine, proline, glycine, serine, threonine and
GABA), threonic acid-1,4-lactone, ribonic acid, spermidine, and glucose.

In conclusion, the present study suggested that inoéine directly enhanced the growth of
plant, especially in roots. The inosine application changed metabolisms of plant, namely
increased concentrations of several plant hormones and allantoin, possibly relating to the
growth enhancement. These findings prove that inosine is effective as a plant growth

regulator in crop production.
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