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Résumé.

The work presented herein has been undertaken to investigate the effects of defoliation,
disbudding, girdling, darkening and other tréétmepts upon the growth in trees, with
‘particular referc_ance to evergreen conifers, and special attention has been paid to the
relation of growtlh hormone to cambial activity. The young trees of Pinus Thumbergii
growing in the nursery of the Kyoto University Forest were mainly used for as experi-
mental subjects.

Under normal conditions in this locality, the radial growth of the pine began in general,
at the first week of April, aﬁd continued . till late in October. The growth-curve showed
two maxima, one in April-May and the other in August-September, and some depression
between them. As the response of the treatments the following results were observed:

1. The removal of all old leaves before the growing period was followed by the
retardation of radial growth untit young leaves elongated, whilst, the same treatment after
the young leaves fully developed had almost no effect upon the course of growth. '

2. By the removal of all buds leaving old leaves the radial growth did not stopped,
but its gradual fall was seen in the later period. The removal of young leaves in
midsummer also resulted in the marked reduction of autumnal growth. ‘

From these facts it may be assumed that the radial growth in evergreen conifers is
mainly supported by the activity of old leaves in the early period, and by that of i/oung
current leaves in the later season. : : ‘

3. The. complete removal of buds and leaves throughout a tree stopped the growth
at once. The similar result was found in the case of girdling. No woody layer was
formed below the girdled zone unless dormant buds had arose. In such cases, the reserve
substance can not.be employed for cambial growth, however abundant it Améy be.

4. When developing buds or young leaves of a shoot were kept in a dark place the
radial growth of the shoot was considerably checked, but it did not ceased as far as the
leaves were still alive. Therefore, it is to say that the leaf has, even in dark, some ability
to actuate cambial growth. The growing cone showed also similar but slight effect on the
bearing ‘shoot. / ‘ ‘

5. When either a terminal or branches were defoliated above a girdle, the growth
of each shoot continued, but its rate was somewhat reduced, especially at the operated
shoot.. This means that the 'food-substances used for growth can be transported each
other between the terminal and branches, though this become difficult with distance and
complexity of the path to travel. .

6. The partial excision of buds was beneficial to the growth of the remained parts
at least in the beginning, because the competition for building material was relieved. But,
afterwards, the gradual fall in growth as the whole was seen according to the reduction
in number of new leaves. ' ’

7. The decrease in radial growth caused by the partial defoliation was not always
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proportional to the amount of lost leaves. The removal of leaves at upper part was more
effective than at lower part. ’

As the above mentioned, the presence of leaves, and that at upper level, is a matter
of special significance for cambial growth. This may be attributable to the effect of
growth hormone or auxin, which produced in leaves and transmitted in the morphologically.
downward direction. In trees, however, the behavior of such substance has not been
sufficiently known. Some data obtained from the writer’s investigation in pine are as
follows: .

a. In buds, auxin appeared with the inception of height growth and increased with
its progress. The maximum was found near the reglon of the greatest growth, but the
amount of auxin did not diminish so much after the elongation ceaced. Con51derab1e
quantity could be detected throughout the growing season.

b. In stems, the occurrence of auxin was ‘almost simultaheous with in the buds at
the upper parts, and spread in downward direction.

c. The disappearance of auxin in the late season took place first at the upper part
of young shoots and spread also downwards

d. By the removal of all buds or young leaves auxin did not entlrely disappear, as
far as the old leaves were left on. The same thing was seen in the case of girdling at
the parts below the girdle.

e. When leaves or ~buds were brought in a dark place the production of auxin

" decreased by degrees.
In the foregoing experiments, it is to be noted that the decrease or disappearance of
auxin always associated with the cessation of radial growth. If the stoppage of radial
‘ g’rowth' were due to the lack-of auxin, the cambial activity must be restored by the use
of growth hormones. To test this, attempts were made with heteroauxin and other -
horyionic reagents. The results have evidently shown that the new woody elements were
formed beneath the parts which the hormone paste were applied. Therefore, the presence
of auxin is surely considered as a factor of absolute necessity for cambial growth, but
it should be remembéred, of course, that the effect of auxin does not appear so long as
the other factors, such as temperature, water and food supply etc., Were not favourable.



