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ITpact of caffeine released into the rhizosphere on aluminum tolerance in
plants.
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In this study, we hypothesized that one of the factors contributing to the
favorable growth of tea under presence of aluminum (Al) is the inhibition of callose deposition
through Al-induced caffeine release, which helps maintain root elongation. To investigate the
relationship between Al stress and caffeine release, we conducted hydroponic cultivation using young

tea plants and demonstrated that the addition of low concentrations of caffeine promotes the growth
of tea roots. In addition, we examined the Al specificity and responsiveness of caffeine release
from tea roots. The results indicated that caffeine release from the roots was specific to Al and
exhibited an increasing trend with higher concentrations of Al treatment. However, these responses
could not be explained by the expression levels of caffeine biosynthesis genes.
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