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Number of normal leaves on a shoot

The length of normal leaves (cm)
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Fig.1 Seasonal changes of number of normal leaves on a terminal shoot.
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Fig. 2 The length of normal leaves at each observataion day.
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Order of normal leaves from the base of shoot

Fig. 3

Full spanned length of normal leaves of each order from the base of shoot.
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Fig.5 Seasonal changes of mean RGR of height.
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Fig. 6 The course of seasonal stem diameter growth.
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Fig. 8 A sketch of emerged normal leaves on a
terminal shoot.
Figures in a sketch indicate the order from the
base of shoot.
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Summary

This study examines the effects of shading on the
patterns of growth and the patterns of leaf emergence in
Magnolia obovata seedlings. In the spring of 1990, two-
year-old Magnolia obovata seedlings were planted and raised
in three separate shaded groups, in areas with relative photon
flux density of 10, 20, and 40%, and in an unshaded control
group, in an area of relative photon flux density of 100%.
From late April until the middle of September 1991, the
seedlings were observed nearly every week or every other
week, and the height of the seedlings, the stem diameter at
Scm above the ground, and the number of normal leaves and
their lengths were recorded. Leaf emergence and shoot elon-
gation in the Magnolia obovata seedlings are divided into
the following four stages : in the first stage, large leaves
emerge horizontally around the base of shoots with little
elongation of shoots. In the second stage, vertical space is
utilized as the plant provides more substances for the elon-
gation of shoots, as the expanding of leaf area is curbed.
In the third stage, the elongation of shoots again drops off,
and leaf area again expands. In the fourth stage, leaf emer-
gence comes to an end, shoot elongation nearly comes to a
halt, and the leaf area is small. It should be pointed out
that the vigorous growth of shoots during the second stage is
part of a process whereby the plant prevents newly developing
leaves from shading leaves beneath them. From late May
until early June, during the beginning of the plant's period of
shoot elongation, the light environment seemed to have little
effect on the growth of the seedlings or on the pattern of leaf
emergence. But shortly after this, shading was found to have
an effect on both the plant's growth and leaf emergence.
This makes clear that growth and leaf formation at the
beginning of the period of shoot elongation are facilitated by
previously stored substances in the plant, and that after this
period, individual growth and leaf formation which occurs in
a well-lit area depends on the by-products of photosynthesis
that occurs during the current year.

Key Words : Magnolia obovata seedlings, shading, seasonal

growth pattern, leaf emergence pattern



