
77th International Astronautical Congress 2026

IAF MICROGRAVITY SCIENCES AND PROCESSES SYMPOSIUM (A2)
Microgravity Experiments from Sub-Orbital to Orbital Platforms (3)

Author: Ms. Basuti Bolo
African Space Institute / Universities Space Research Association / NASA, Zimbabwe

INVESTIGATING THE IMPACT OF SIMULATED MICROGRAVITY ON MAIZE GROWTH AND
PRODUCTION IN AN EARTH BASED SPACE FARMING SYSTEMS

Abstract

Agriculture is one of the sector that is contributing to globally economy and is the mostly affected by
climate change. Crops wilt before maturity due to drought, lack of rainfall, high temperatures that leads
to less soil moisture. This lead to poor production and increase in poverty level. Poor production is caused
by many factors such as lack of use of advanced technologies. There is a need to breed new crop varieties
that can tolerate harsh climatic condition. This study evaluates the performance of maize crop grown in
Earth-based microgravity space farming systems to increase production and reduce poverty. Germination,
physiological responses, growth, yield, and nutritional composition are assessed to determine crop adapt-
ability and productivity. This research is based on the assumption that crops grown in Earth-based micro-
gravity space farming systems exhibit significantly different germination rates, physiological performance,
growth, yield, and nutritional composition compared to crops grown under normal gravity conditions. This
research used Clinostat which is rotated by an electric motor at 5 revolutions per hour, and rated 220-
240V, 50-60Hz, 5W for the demonstration of heliotropism and geotropism. Healthy uniform maize seeds
(PGS51)wereselectedtoensureconsistentresults.TheseedsweredirectlyplacedinPetridisheslinedwithmoistcottontoprovideadequatehydration.Theseedsthatwereexposedtomicrogravitygerminatedfasterwithin2daysthanthosethatwereonnormalgravity.Therootsandshootsweremeasuredonthethirdday, andmeasuredupto4.9cmand3.1cmpositivelyrespondingtotheassumptionthatseedgrowdifferentlyonmicrogravity.Theseedthatwereonnormalgravitygerminatedbetween6−
9days.Theresultsprovedthegerminationperformance, rootandshootgrowthundermicrogravityconditionsaremuchfasterthantheoneonthenormalmicrogravity.
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