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Generally, plants cannot move and have to adapt to the environment where they
germinate. Plants make food from capture of light that is one of the most variable
environmental factors. Therefore, to optimize photosynthesis in changeable light
conditions, plants have evolved sophisticated light sensing mechanisms to detect
the quality, quantity, direction and duration of light by a variety of photoreceptors
to control their growth and development.

Evolution of shoot phototropism in land plants

Shoot phototropism enables plants to position their photosynthetic organs in
favorable light conditions and thus has many benefits for land plants. However,
most of our knowledge of phototropism in shoots comes from studies of
angiosperms; these studies provide only limited information for non-vascular
plants, because gametophores develop in the haploid stage whereas shoots of
vascular plants develop in the diploid stage. Non-vascular land plants, like mosses,
lack a good experimental system and thus our knowledge of shoot phototropism in
these systems, and our understanding of the evolution of phototropism in all
plants, remain limited.

In chapter 2, to understand shoot phototropism in non-vascular plants, I
established a time-course system to examine the phototropism of gametophores in
the moss P. patens and to quantitatively analyze the effectiveness of red, far-red, or
blue light on gametophore phototropism. By time-course observation, I conclusively

determined that red, far-red and blue light are effective for gametophore




phototropism. These suggest that plants used a broad range of light wavelengths as
phototropic signals during the early evolution of land plants. In line with this,
while blue light has well-known functions in inducing phototropic response in
shoots of angiosperms, red and far-red light-mediated phototropism sometimes
occurs in particular organs in specific conditions, such as in the mesocotyl of maize,
light-grown cucumber hypocotyl and A. thaliana hypocotyl in microgravity
conditions. So the modern angiosperms might have lost the use of red or far-red

light as phototropic signals during evolution.




