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Development of the Space Agriculture Concept
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Abstract: Scope of biological science in space is widely discussed with the long ranged planning
of space science. Three sub-discipline defined are; astrobiology to explore the origin of life in
solar system, planetary biology to understand evolution and adaptation of living organisms against
planetary environment of Earth, and biological/ ecological engineering to extend human presence
in space. Space agriculture relates to all three supporting astrobiology exploration on Mars, based
on basic knowledge of planetary biology. The concept of space agriculture has been developed
with model space menu based on nutritional requirements and productivity at limited resource of
farming area and other aspects. Combination of rice, sweet potato, soybean, green-yellow
vegetable, silkworm pupa, loach fish, and sodium salt was selected. Co-culture of rice, azolla and
loach is a candidate of space farming. Generation of agricultural soil was considered of Martian
regolith mixed with compost of inedible biomass and human metabolic waste. Several concepts
were compared for the recycle loop of sodium and potassium. Marine macro-algae, ulva, and
halophyte species, iceplant are studied for this purpose. Fundamental characteristics of these two
species are examined.
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