Space Utiliz Res, 30 (2016) © ISAS/JAXA 2016

B4R

=1

HEHREDE RERICEVWTERI RERBIREICONT

A% E K-8, Bsz (BUX-Fk-BI) , EE—H (FEUX -k 2D
$BHT (RIHA - ) . BEME X -5 -2

Some considerations on the plant growth environment for variable gravity experiments.
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Abstract: For a long term plant cultivation experiments, dynamic maintenance of gas-exchange
process accompanying photosynthesis is one of the important matters in plant cultivation within a
closed-chamber system. The transport of gaseous molecules into and out of the leaf is largely
driven by buoyancy, and both the force of gravity and the amount of supplied energy are main
determinants. The height and volume of plant tissue culture vessels may affect the internal gas
circulation. The infrared components of the light source may affect the generation of convection
within the vessels. During hyper-gravity treatment induced by centrifugation, the surface
conductance of the vessels tends to increase and this may cause the increase in the gas
concentration in the vessels. Gravity also affects gravitropism and cytoplasmic streaming through
the differences in the buoyancy of cell organelle. Careful consideration for the light source and the

design of plant tissue culture vessels is crucial for hyper-gravity experiments.
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If there is no gravity, no
convection will occur. The
convection will be
enhanced with the gravity
strength.
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If there is no
difference in the
density, no movement
will occur regardless
of the gravity.
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The matter with higher
density will fall off faster
than that with lower
density regardless of
their mass with gravity.

Stronger force
{weight) is applied
in the stronger
gravity conditions.
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