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Kdichi Yamava:Studies on Leaf-decomposition of Alder (A4lnus
mokumaey and Movement of Some Ingredients Originating

from Decomposed Leaves
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soil owing to leaf-decomposition
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Studies on Leaf-devomposition on Alder {4inus inokumae)
and Movement of Some Ingredients Originating

from Decomposed Leaves
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Koichl Yamava

SUMMAry

4 of leaf-decom-

rivine both the &

1. In this study, the author’s intention was to de

ai, an d movement

position on original humus-poor s0il mate some ingredients derived from

decomposed lsaves. e used leaves of alder (Alnus inckumar) for experimental sample because

alder leaves decompose very easily. Axnd he algo a o needle- of Japanese red pine

(Pious densiflora for comparisoi.

~amount of Joar s put in

5§ ¥

volcanic soil (substratum of nur

porous pots snd that of alr-dried leaves was then deposited on the soil surface. These pots

in the ground under natural red pine forest and a half of them were left there

for one year (May~Nov,, 1863) and the rest for two years (May, 1963 ov.,, 1864} respec-

ig, 1~2Z, Photo. 1~2).

3. Morphological changes of both original

saves and original solls in the first and the
second yvear arve as follows (Fig. 3, Photo. 3~6). )

13 On decompesition of alder leaves @ In the first year, original leaves distinctly changed
morphologically into ¥y which had no trace of the original form of the leaves, and ¥y which

remained only as fibrous veins and most of the mesophyll had disappeared. Crumb-like A

horizon was partially formed on the surfsce and original bumus-poor soll differentiated into By

and By horizons by infiltration of humus, In the second vear, the leaf~-decomposition advanced

more and crumb-like HA developed mors clearly.

2y On decomposition of red pine needle-leaves: In the first vear, original needl

underwent a slight morphological change and turned into only discolored ¥y and slightly decayed

Ey o and original soil scarcely changed morphologically. In the second year, the destruction

smpulation

and decay of needle-leaves advanced and AB horizon was recognized as a filmy ¢
of humus on the surface of loamy volcanic soil
%) In the first year, when the author examined the decomposition of leaves with naked

eye, there were 2 large number of spring-talls, centipedes, earthworms, ete, in decayed ltter

of alder. However, only a few of them were in decaved litter of alder in the second vear

and red pine. The author believes that Jeaves are firstly broken and decornposed by aciivity

of sol

fauna, and are secondly humified by soil microbes in the process of leal-decomposition

in the field.

The amount and ratio of decomposition calcnlated from the differences between welght

of vriginal leaves and of decomposed ones are shown in Table 1. From i table, it is clear

ably

ition of alder lesaves are ¢ higher than those of ved
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(13 Silvienlural Division, Tohoku Branch, Gov'i. For, Exp. Sta., Morioka, fapen
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5. As leaf-decomposition of alder advanced, concentration of carbon and nitrogen quickly
increased, amount of exchamgeab?e calcium decreased, the soil acidity rapidly increasing. Be-
sides, the amount of alkali-dissolved humic acid quickly increased and that of fulvic acid
decreased through decomposition of leaves. Such a phenomenon r;;eans that humus of higher
degree of humification has been formed from the decayed alder leaves., o

Accordingly, a considerable amount of carbon and nitrogen, which originates from decom-
posed alder leaves, is accumulated in the original humus- and nitrogen-poor soil, and nearly
aeutral original seil is considerably acidified in a short time. Such characteristics found in the
decomposition of alder leaves are only slightly recognized in that of red pine (Table 3~5),

6. Degree of change of soll properties owing to the decomposition of alder leaves is about
twice as large as that of red pine needle-leaves. Moreover, the degree of change of soil prop-
erties is remarkable in the first year, but is weakened in the second year (Table 6).

7. As compared with the decomposition of red pine needle-leaves, considerably higher
amounts. of carbon, nitrogen and exchangeable calcium from decomposed alder leaves are re-
leased and accumulated in the original soil, However, it is found that gains of these ingre-
dients in the original soil are considerably smaller than losses of those in the original leaves
(Table 7). This indicates that a majority of the gaing of carbon in original scil is derived
from the losses of that in alder leaves, but the greater part of the losses of carbon in original
red pine needle-leaves have disappeared and have not accumulated in the original scil. On
the other hand, gains of nitrogen in the original scil owes its origin to nitrogen in decomposed
leaves of the two species. Since a considerable part of exchangeable calcium is leached to
the outside of a nutrient circulation systern under acid -condition, the gains in the soil are
relatively smaller.

8. In a word, alder leaves have rapidly decomposed and a large guantity of humus and
mineral ingredients originating from the decomposed leaves are accumulated in the original
soil in a short time. On the other hand, it is found that the original soil is guickly acidified
and’ mineral bases are leached. Such a tendency in decomposition of alder leaves is not re-
ma@able in that of red pine needle-leaves, But in a forest ecosystem, ingredients accumula-

tion in original soil is not necessarily always the same amounts as those mentioned above.



