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Mdrphological studies on the developing process of tree form of
landscape plants-A young tree of Liriodendron tulipifera L.
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ABSTRACT

Shoot elongation of a tulip tree (Liriodendron tulipifera L. ) was investigated for four years
. after planting two-year-old seedlings. The primary branches produced from the trunk in a
growmg season becomes shorter with the increment of the height of branch, and they
constitute a triangular pyramid composed by the longest branches as the base and the length
of the trunk above the site with the longest branch as the height. The ratio of the radius
to the height of this triangular pyramid is 0.6 to 0.7, and doesn’t change with the years.
The size of the triangular pyramid increases upto the five-year-old tree, and then decreases.
The maximum value of elongation of the two-year-old primary branch nearly coincides with
that of the one-year-old one, and the ratio of the second year elongation to that of the first
year becomes high with the height of branch. The shoot elongation of a primary branch on
and after the third year becomes less with the years, and the ratio of the elongation in a
year to that of the proceeding year doesn’t clearly change with the height of branch.

Radial branch distribution of a tulip tree is theoretically pentagonal, because the divergence
of a branch is 144°. The rate of annual shoot elongation of each primary branch is different
with the years, but the growth rate of each branch changes annually. Therefore, the lengths
of primary branches are balanced in a few years from the view point of radial distribution.

The total length of lateral branches which branched from a primary branch exponentially
increases with the length of primary branch. The annual elongation of a lateral branch

_ becomes less from the base to the top of newly elonged primary branch,which is mostly like
the relation between the shoot elongation of a primary branch and its height, which
mentioned above. But, the second year elongation of a lateral branch is different from that
of a primary branch, because it depends on the angle of primary branch and the radial
location of a lateral branch. Lateral branches located on the abaxial side and on the flank
of a primary branch fairly elongate in case of narrow-angled primary branch, and lateral
branches located on the adaxial side of a primary branch also elongate Well in case of
horizontal primary branch.

The total leaf area of a primary branch exponentially increases with its length. It results
from the exponential increase of leaf number with the elongation of lateral branches. The
average leaf area doesn’t change with the length of a primary branch. The average leaf
area of a branch becomes smaller from one-year-old to tWo-, and three-year-old branches, -
“and the lehgth of shoot annually elongated in a primary branch correlates with the average
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leaf area in case of two-and three-year-old branches.

Each primary branch makes a sigmoid curve of shoot elongation in a growing season, and
the shape and the size of a sigmoid curve change with the amount of élongation. The
branches sdeed largest elongation have a large sigmoid curve which has a long flush from
mid April to mid August. The branches showed medium elongation have two flushes and a
slump between them. The branches showed small elongatioh have a flush of short term. In
general, the shoots show higher speed elongation becomes longer.
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