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Tomoyuki Sassa : Weekly Variation of Shoot Extension, Needle Development,
Root Elongation and Root Ramification, and the Correlations among
them, in Japanese Red Pine Seedlings (Pinus densiflora).

——A consideration from physiological aspect, under different

thermal conditions——
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Growth diagram under natural thermal condition.
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Growth diagram under artificial thermal condition No. 1 (AC-1).
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Growth diagram under artificial thermal condition No. 2 (AC-2).
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Weekly Variation of Shoot Extension, Needle Development, Root Elongation
and Root Ramification, and the Correlations among them, in Japanese Red
Pine Seedlings.——A consideration from physiological aspects, under

different thermal conditions——

Tomoyuki Sassa®

Summary

It is believed that lost parts of tree roots can not only supply much organic matter,
but also many kinds of nutrition to the soil. But, the available reports are few in this
field, because the methods for examing this problem are very difficult. The author has
studied growth in above and below-ground parts of Japanese red pine seedlings, as the
first step to working out that problem.

Method and materials

This experiment was carried out under natural and 2 different thermal conditions. One-
year-old seedlings grown in the nursery of our institute were used. The seedlings which
had their root tips cut off at the begining of February 1980 were transplanted into a
small root box (minirhizotron) with peatmoss. After they were left in the soil for about
a month, one third of them were removed into growth chamber A (20°C in daytime, 15°C
at night, sun light), one third into growth chamber B (25°C in daytime, 20°C at night,
sun light) and the rest were left in the soil. Measurements were made every monday for

a period of a year or so.
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Results and discussion

Under natural conditions, shoots begin to grow early in spring (middle of March), and
shoot growth reaches it’s peak at the beginning of May. Needles begin to develop at the
time when shoot growth reaches it’s peak, and continue to develop slowly until the end of
summer. Roots begin to ramify and to elongate their rootlets just before shoot develop-
ment begins. The process of root ramification and elongation closely corresponds with the
process of shoot growth and needle development; that is to say, the first peak in the wave
for root ramification and elongation corresponds with that for shoot growth, and the second
peak, with that of needle development. However, root ramification and elongation continue
for a short time after needle development has arrested.

For the seedlings in growth chamber A, shoot growth and needle development peaked
about one month earlier than for the seedlings in soil, for those in growth chamber B,
about one and half month earlier. Root ramification and elongation peaked even more
rapidly. For the seedlings grown in growth chamber A, root ramification and elongation
continued through-out the term of this experiment, but for those in growth chamber B,
the growth fell off soon after.

For the seedlings in growth chamber B, the burst of buds of the terminal and lateral
shoots did not progress well in the following spring because of the lack of dormancy, but
some interfascicular and axillary buds and a part of root system started to grow slightly.
In any case, both growth of the above and below-ground parts did not progress normally;
consequently the plants died shortly after. In growth chamber A, the terminal and lateral
shoots began to grow little by little and the burst of interfascicular and axillary buds,
remarkably, was at the beginning of Feburuary, 1981 in spite of the lack of dormancy.
New roots also ramified and elongated, but the plants died soon after. Under natural
conditions, the plants begin to grow normally in nearly the same pattern as the previous
year.

The author made the following 4 conclusions.

1. Under natural conditions, the growth pattern for above-ground parts nearly agrees

with that for below-ground parts.

2. It is suggested that some cowmplicated physiological relationship exists between
budding and root ramification.

3. Roots are more sensitive than shoots or needles to thermal conditions. Under
favorable soil temperatures, roots can ramify and elongate even if shoots or needles
do not grow or develop.

4. About 80% of newly ramified white roots become brown in one or two weeks, and

die or change into mycorrhizae.



