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Abstract:

Plants possess three kinds of vegetative organs; leaf, stem and root. The growth of these organs is
concentrated in localized region of cell division named meristem. In a young plant, the most active
meristems are located at the tip of the stem and root, and the node. The formation of apical hook, the
arc-shaped transient structure formed in the process of seed germination on top of the shoot of
dicotyledonous seedlings, is believed to play an important role in the protection of shoot apical meristem
from physical barriers such as soil during seed germination. The growth of axillary buds having apical
meristems for branch of shoots is inhibited by actively growing shoots (apical dominance) and the
inhibition is released by the removal of shoot apex (decapitation). The purpose of the present study is to
clarify the role of gravistimulation in 1: the formation of apical hook, and 2: in controlling growth of
axillary buds in response to decapitation. 1: Time-course studies with normal Alaska pea (Pisum sativum)
and an agravitropic pea mutant, ageotropum, under the 1-G conditions and on a 3-D clinostat revealed
that the process of formation is controlled by some intrinsic properties of the plumule, but not by
gravistimulation, since when the epicotyl emerges from the seed coat, the hook is formed in both pea
varieties. On the other hand, in Alaska pea seedlings the formed hook is sustained or enhanced by
gravistimulation, resulting in a delay of hook opening compared with that on a 3-D clinostat. These
strongly suggest that gravistimulation plays an important role in maintaining arc-shaped hook formed in
early germination process. Application of auxin polar transport inhibitors suppressed the sharp hook,
suggesting that the hook formation involves auxin polar transport probably asymmetrically distributed
across the plumular axis. The expression of PSPIN1 gene in apical hook region in Alaska pea seedlings
was suppressed on a 3-D clinostat, but not in ageotropum pea seedlings. 2: The induction of growth of
axillary buds at cotyledonary nodes by the decapitation at 5 mm below the 1% internode in etiolated
Alaska pea seedlings was substantially enhanced on a 3-D clinostat, but suppressed by the application of
auxin to the place of removed shoot apex. Decreased level of endogenous auxin at cotyledonary nodes by
3-D clinostat rotation was proposed by the results of preliminary experiments. Together with the finding
that auxin polar transport substantially affected by microgravity conditions in space (STS-95 space
experiments), these results suggesting important roles of gravity-controlled auxin polar transport in
protection and controlling growth of meristems provide valuable information for considering plant growth
strategy in space.
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1G Simulated pG on a &I clinostat
Fig. 1. Effect of simulated microgravity conditions on a
3-D clinostat on axillary bud growth induced by
removal of shoot apex in etiolated Alaska pea
seedlings. After decapitation of 4-day-old etiolated pea
seedlings at 5 mm below the 1% node, decapitated pea
seedlings were additionally grown for 6 days in the
dark at 23.5 °C. Two lateral shoots elongated from the
each cotyledonary node. The shoot length of axillary
buds was quite longer in decapitated seedlings grown

on a 3-D clinostat than those on 1-G conditions.
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