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Limitations of plant experiments

The study of plant growth and development during spaceflight is very
important in promoting fundamental and applied biological
knowledge as well as the life support system. The purpose of this
study was to investigate the scientific and technical aspects of plant
experiments and designed hardware for launch. Scientific research in
space flights requires scientific review of proposals, implementation
methods of operations, and hardware related to flight conditions for
sending biological samples. Various launch facilities such as space
shuttles, space satellites, Mir space station, and International Space
Station have been used to perform short and long-term experiments in
space which have included various challenges such as launch
duration, sample volume, temperature settings, indirect effects of the
flight environment, data reception, etc. In addition, each launch
requires the hardware development of the sample placement module
according to the designed experiment. Examining the experiences
gained from various launches and projects can help to improve plant
research in space in the future. In this study, weightlessness
application methods, designed hardware and operational and

implementation challenges are investigated.
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Table 1. Summary of space launch projects with facilities used in low Earth orbit [15-10].

Project title Year Subject Method Facility Launched
. . Video tapes, Biorack-
PLASTID 1997 Gravity perception chemical fixation Spacehub STS-81
TROPI-1 2006 Tropism, microgravity V'fdeo tapes, EMS-ISS STS-121, 115
reezing
TROPI-2 2010 Tropisms, microgravity V'fdeo tapes, EMS-ISS STS-130
reezing
BIRC-16 2010 Plant morphology, gene | - o ica fixation | BRIC-Space STS-130
profi ling Shuttle
Seedling Growth- 2013- Phototropism, _ce_II cycle, Video tapes, EMCS-1SS Space X2
1 2014 gene profi ling freezing
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1. Biological Research in Canisters
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Fig. 2. TROPI hardware used for seedling growth in EMCS
launch experiments [12].
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Fig. 1. Petri Dish Fixation Unit (PDFU) hardware used in
the BRIC-16 project (a). The polystyrene Petri dish
chamber with a Petri dish chamber (the dimensions of 60
mm in diameter with a depth of 15 mm) and a liquid
chamber (FC) filled with fixative.The Petri dish with a
manifold (M) and an additional cover (C) were attached
to the PDFU body. (b) Seedlings of Arabidopsis thaliana
were grown on nutrient agar in the dark in a PDFU during
a ground control, which its cover was removed to show
that seedlings exhibited growth [14].
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