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Plant gravitropic responses and their applications in extraterrestrial
colonization
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Abstract As the development of manned space technology, how to grow and reproduce plant under microgravity in space for long—term
has become an important research topic. In addition, understanding the gravitropic response mechanism is of great significance for
comprehending the nature of crops adapting the Earth's gravity environment and breeding high—yield crops for controlled ecological life
support system (CELSS) in space. In recent years, as application of biology techniques in the study of plant gravitropic responses and
microgravity adaptation, along with improved multi—omics platforms and simulated microgravity devices, the mechanism of gravitropism
in plants has been relatively thoroughly elucidated. We summarize the key scientific issues of the recent advances in the study of
gravitropic and microgravity responses, and systematically review the research progress on plants in space at physiological, gene and
protein expression, cell structure, phenotypic and developmental process levels. Furthermore, we discussed and prospected the challenges
and issues concerning the lack of systematic theoretical construction and resource constraints under closed cultivation modes for in-situ
food production in future manned deep-space exploration.
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