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Abstract

Long-duration human exploration will require plant-based bioregenerative life-support systems, yet
substrates for lunar/martian cultivation are expected to impose strong ionic constraints. Schrenkiella
parvula, a xero-halophyte native to Türkiye’s Salt Lake Basin is capable of persisting at sea-salt equivalent
salinity, and provides a model to test whether extremophyte stress programs remain functional beyond
Earth. We report salt stress response of Schrenkiella from a spaceflight experiment performed on the
International Space Station (ISS). The experiment was initiated on-orbit on 21 Jan 2024, and plants were
harvested on day 8 before return to Earth. S. parvula seeds were sown on MS media including 0, 100, or
200 mM NaCl. On-orbit growth was conducted at 14 h light/10 h dark with 90 mol m2 s1 illumination
and an average temperature of 23 C. After harvest, seedlings were preserved in RNAlater within tissue
preservation kits and stored in MELFI. Microgravity did not reduce germination under control conditions
and promoted hypocotyl elongation. In salt-free media, hypocotyl length increased from 1.4 cm at 1 g to
2.1 cm in microgravity. Under 100 mM NaCl, germination increased by 15
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