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A STUDY OF THE INFLUENCES OF DEFOLIATION AND
PINCHING-BACK ON YOUNG MULBERRY TREES
- IN THE NURSERY

1. THE INFLUENCES OF DEFOLIATION
(Résumé)

Yukitaro KisHi
Sinichi MoNOBE

1) We made a physico-chemical study of the influences of defoliation on
young mulberry trees in the nursery. For this study, we used the following four

varieties :—
“ Kairyonesumigaeshi,” ** Katryoroso,' *“ Ichihei” and * Takowase.”

2) In the estimation of the practical specific gravity of young mulberry trees
in the nursery, we made 2—c.m.—long pieces of mulberry stemé, bound them
into a bundle by a short piece of silk thread, threw the bundle into the water
in the measuring cylinder, and held it under water by means of a very small
piece of wire. Thus, we found out the experimental total volume of the pieces

which made up the bundle.
The practical specific gravity was calculated in the following way :—

the weight of the bundle
the experimental total volume of the bundle

= the practical speictic garvity.

3) As a method to test the strength of the stems of the mulberry trees
with a view to experimentally testing their durability when bent with our hands,
we made an instrument for this purpose.

First we fixed the both ends of a stem to the instrument, them we moved
forward one end of the instrument, and measured the distance traversed by this
one end of the instrument in its motion until the stem was bent and broken.
The distance thus measured we termed the breaking strength” of the mulberry
stem. Each specimen was tested in this manner. The following equation shows

the calculation of what we termed the ‘“ Estimating factor ”’ :—

_the length of the stem used for estimation
the area of the cross section of the stem Fk
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In the estimation, we used the diameter, instead of the area, of the cross
section of the stem, and used the following formula as the experimental length of
the stem in the estimation of the breaking strength :—The diameter of the stem
x Fk.

4) The length of the stem and the weight of the mulberry trces became
shorter and ligher respectively than the “control” in proportion to defoliation
and the repetition of defoliation. Generally, the internodes became small; the
diameter, the specific gravity, and the breaking strength of the stem became small;
the ratio between the diameter of the pith and the diameter of the stem, and

€

also the parts that winterkill became larger than the “control” in proportion to
defoliation and the repetition of defoliation. This was true of all the varieties of
mulberry trees we studied.

5) The water and the ash contained increased, and, consequently, the dry
matters and the organic matters decreased in propotion to defoliation and the
repetition of defoliation. This was true of all the varieties of mulberry trees we
studied.

6) The nitrogen compounds, such as the total nitrogen, the albuminoid
nitrogen, the non-albuminoid nitrogen, and, among the non-albumineid nitrogen,
the nitrogen precipitated with phosphotungstic acid, etc. decreased in the day and
fresh matters in proportion to defoliation.

7Y In the case of the carbohydrates, the total carbohydrates converted by
dilute hydrochloric acid decreased in proportion to defoliation. Of these, the cold
water soluble carbohydrates, the reducing sugars, etc., that is to say, the sugars
that form most part of them, showed, a tendency similar to the total carbohy-
drates converted by dilute hydrochloric acid in the roots in which nutrients are
preserved. In the stem, however, the cold water soluble carbohydrates showed
no appreciable change, but the reducing sugars tended contrary to the total
carbohydrates, converted by dilute hydrochloric acid, except, generally, when
defoliation had been repeated three times. Consequently, the higher class car-
bohydrates, that is to say, the preserved carbohydrates that form of most part of
them, decreased largely, as compared with the ‘control,” even in the stem, in
.proportion to defoliation.

8) The increase of the water and the ash, that is to say, the decreased of
the dry matters and the organic matters respectively, and also the decrease of
the total carbohydrates converted by dilute hydrochloric acid, were larger in the

the roots than in the stem in proportion to defoliation.
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9) In proportion to defoliation, the mulberry trees became inferior not only
in external forms and in weight, but in their physical properties and contents of
chemical constituents. ‘

10) In the case of the mulberry trees defoliated once for the August silk-
warm culture on the 15th of August, that is, the period of the most vigorous
growth in length of the mulberry trees, the outward forms, that is, the length of
the mulberry trees, the outward forms, that is, the length of the stems, their
diameters, etc, and also their absolute weight became shorter and lighter respec-

6

tively than the * control.”

There was little winterkilling, and the specific gravity, the breaking strength,
and the contents of chemical constituents in the dry and the fresh matters, gene-
rally showed no appreciable difference as compared with the “ control.”

In the case of the mulberry trees defoliated once for the September culture
on the 15th of September, that is, the season in which the mulberry trees are
usually most active for the accumulation of nutrients, the outward forms, that
is, the len‘gth of the stems, their diameters, etc. and also their weight generally

¢

showed no appreciable difference as compared with the ““control,” the defoliation
in this season not impeding the growth of the trees in length. o
But the ratio between the diameter of the pith and the diameter of the stem,
and also the parts that winterkill became larger than the “ control.” The physical
properties and the contents of chemical constituents became inferior, and the pre-
scrved nutrients generally decreased in proportion to defoliation is this season.
. 11) Although the mulberry trees defoliated once for the September silkwarm
culture showed no appreciable difference in form and weight, that is, in outward
appearance, as compared with the “ control,” their real value was found to be

greatly impaired by defoliation.



