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Summary

It has been reported on some arbors and herbs that when they are
fixed with their axes in a horizontal position from a vertical position so
that they may receive gravitational stimulation unilaterally, the develop-
ment of lateral buds and roots, in addition to the promotion of the eccen-
tric growth of the axes, is accelerated.

Based on these facts, the present studies were taken up with a view
to making clear the effect of unilateral stimulation of gravity on the mor-

phogenesis in rice plants from both theoretical and practical standpoints.

1. Effect of gravity upon the acceleration of rooting

1. When the seedlings, of 6.0 to 8.0 leaf age and with their roots com-
pletely excised, were sand-cultured in a saturated state with nutrient so-
lution, the amount of rooting in the plants horizontally fixed for 6 to 10
days became apparently larger, indifferent of both the earliness and plant
type of rice varieties, campared with those vertically kept, and this situa-
tion was especially noticeable after the treatment of 4 to 6 days. In
the seedlings of the vertical plot, however, the amount of rooting became
increasingly larger, as the planting depth increased up to 8cm. Judging
from this fact, it was considered that an inevitable difference in moisture
existing between the horizontal and vertical plots might be involved in the
above result to some extent.

2. Therefore, a new hydroponic apparatus which was devised so as
to reduce an unequalness in moisture between both plots to the minimum

was manufactured. The result obtained from the experiments repeated
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by the use of this apparatus, proved that though unilateral stimulation of
gravity to the axes of rice plants had an excellent effect on acceleration
of rooting, one could scarcely look for an increase in the total root length,
since every individual root was slow in its elongation. In the horizontal
plot, moreover, rooting was more numerous on the lower half than on the
upper.

3. On analysis, it was found that the increase in number of new roots
in the plants horizontally fixed was attributable to the fact that roots be-
came more abundant than the vertical at the node with the largest rooting
ability at a given leaf age, that is, at the (n—4)-th leaf node, and then, at
the (n-3) and (n-5)-th leaf nodes situated just at the upper and lower sites,
where “n” represented the emerging leaf position on the stem hereafter.

4. Unilateral stimulation of gravity acting upon the main axes promot-
ed the differentiation of root primordia, to some extent, but it accelerated
the development of root primordia already differentiated more vigorously,
with the result of a great contribution to an acceleration of rooting in the
horizontal plot. The root primordia on the lower side of the stem in the
horizontal plot were apparently larger than those on the upper, and after
the lapse of 10 days, even those on the upper side became larger than the
corresponding ones of the stem in the vertical plot.

5. When the axes were fixed in a position inclined to some angles for
the period of 10 days, it was found that the number of new roots increased
in the order of 60°, 90°, 30° and 0°, and that it was conspicuously increased
at an angle of 60° or more. The total root length was at the maximum at an
angle of 90°, at the minimum at 0°, and at medium at 60° and 30°, though with
no significant difference.

6. In soil culture, even if the seedlings were placed in a horizontal
position on a side of the pot, the amount of rooting was not so much in-
creased, compared with those in a vertical position. In the seedlings hor-
izontally transplanted, however, it was recognized that not only the root
number, but also the root weight increased. According to water culture,
on the other hand, the seedlings with roots excised were more remarkably
accelerated in rooting through gravitational stimulation than those with
roots left intact, whereas the growth of the emerging leaf — it is hence-
forth represented as a “top growth” in the text — was markedly sup-
pressed, as compared with the vertical seedlings.

(to be continued)
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- R E(g) 2.400 2.489( 4)
HWTHEE(g) 0.569 0.625( 10)
T — R #F(%) 42.2 39.8 —
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