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Abstract: Introducing mutants in graviresponse is important to know how gravity regulates
morphogenesis of plants. To elucidate the role of auxin polar transport in gravimorphogenesis of
plants, effects of gravistimulation on growth and development, and auxin polar transport in
ageotropum pea seedlings showing abnormal gravitropic response were studied in comparison with
those in Alaska pea seedlings. As well as etiolated Alaska pea epicotyls, amyloplasts sedimented to
the direction of gravity were observed in ageotropum epicotyls. When embryo axes of ageotropum
seeds were set in a vertical (parallel to the direction of gravity) or a horizontal (perpendicular to the
direction of gravity) position and grown under 1 g conditions in the dark for 6.5 days, their epicotyls
showed automorphosis-like bending to the direction far from the cotyledons regardless of the
conditions of seed germination. The automorphosis-like bending of etiolated ageotropum epicotyls
was not affected by a simulated microgravity conditions on a 3-D clinostat. The activities of auxin
polar transport of the 2nd internodes of 6.5-d-old etiolated ageotropum pea seedlings grown under 1
g conditions were lower than those of Alaska pea seedlings grown under 1 g conditions. The
activities of auxin polar transport of the 2nd internodes in 6.5-d-old etiolated ageotropum pea
seedlings were little affected by a simulated microgravity conditions on the 3-D clinostat, although
those of Alaska pea seedlings were substantially affected. These results strongly support our
previous idea that normal auxin polar transport is required for the normal graviresponse of epicotyls
in etiolated pea seedlings.
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Fig.1 Growth and development of etiolated Alaska and
ageotropum pea seedlings grown under 1 g conditions.
Upper: Schmatic figures of etiolated Alaska and
ageotropum pea seedlings. Dry seeds were set in a
vertical (left) or a horizontal position (right). Lower:
3.5-d-old etiolated Alaska and ageotropum pea seedlings
grown in a horizontal position.
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Fig. 2 Orientation of statoliths in epicotyls of 3-d-old
etiolated pea seedlings. Allow with “G” indicates the PsPIN1
direction of gravity.
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