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On the Decomposition of Forest Litter. ()
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Fig. 1 The processes of decomposition of forest litter,
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Table. 1 Total amount of decomposition of forest litter (9 of Original)

£1E wELHBoSME (EMHEHT 2 %)

A ¥ 7 e S B R &
Sugi Buna Mizunara Integrated Temperature
12 A
After 12 2~19 35~45 59~82 3240~ 3670
monthes
18 » A
After 18 19~31 54~85 77~99 6130~ 6830
monthes
24 A
After 24 43 61 6470~ 7340
monthes
30 » A
After 30 47 74 9370~10500
monthes

Table. 2 Seasonal amount of litter falls and of Ao layers, (Oven dry, ton/ha)

B2E KER, Ao BEOFWEML (#3, ton/ha)

A0 @ B () wO0®E om (a
Amount of Ao layers Amount of litter fall
A F 7 > T Fom A ¥ \ 7 Ea E
Sugi Buna Konara Sugi | Buna Konara
8 A
August 9.5 5.8 3.4 — — —
11
November 11.2 7.7 5.5 1.6 3.0 3.2
S A
May 10.7 7.3 3.2 1.8 0 0
8 A
August 10.0 6.0 3.0 0.2 0 0
11 A
November 11.5 7.8 5.6 1.6 2.9 2.8
a/sx 100 31.7 38.8 55.8
s/a 3.2 2.6 1.8
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Table. 3 Chemical composition of Original and decomposed material. (2% of oven dry)

4 2 #®i
| e pame [2IIRE r g no
Original material After 18 months’ 12 months F layer H layer

A X7 F|IXFF| A F| T IAFF | A F¥F T A FT 5
Sugi Buna |Mizunara| Sugi Buna Mizunara Sugi Buna Sugi Buna

Alcohol benzene
soluble fraction

Cold water
soluble fraction

Hemicellulose | 12.09 | 16.90 | 14.65 | 13.16 | 12.24 12.07 10.90 | 11.66 8.93 9.78

20.63 5.79 6.00 8.31 2.711 3.92 8.42 3.7 5.20 2.32

9.36 7.69 ~8.15 5.18 4.59 5.84 5.70 5.67 3.45 5.00

Cellulose 14.54 | 10.17 | 10.54 | 4.46 | 1.41 2.08 1.87 | 3.48 | 3.21 | 2.54
Lignin 30.68 | 41.56 | 35.21 | 52.90 | 45.65 42.36 48.79 | 50.21 | 55.64 | 49.73
Crude protein | 2,75 8.81 9.75 | 5.25 |11.31 9.75 7.19 }12.25 | 7.56 | 11.69
Total 90.05 | 90.92 | 84.30 |89.26 | 77.91 76.02 82.82 | 87.04 | 83.99 | 83.06
Total nitrogen | 0.44 | 1.41 | 1.56 | 0.84 | 1.81 1.56 1.15 | 1.96 | 1.21 1.87
Ash 4.76 | 4.05 | 6.48 | 6.13 | 14.35 16.47 9.71 | 6.84 |10.05 | 10.88
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Fig. 2 The rate of decomposition of each component of litter as compared to

that of total organic matter.
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Fig. 3 The difference of the rate of
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Summary

1) This report deals with the rate of decomposition of forest litter in Ashiu Forest of Kyoto
University (mean annual temperature, 11.4°C, annual precipitation, 2781mm). The materials used
were Sugi (Cryptomeria japonica) litter, Buna (Fagus crenata) litter and Mizunara (Quercus cri-
spula) litter. These litter were placed on the ground in the following four different site : Sugi
site (south aspect, altitude about 650m, Bp-d Soil), Buna site (west aspect, altitude 900m PpJf
soil), Mizunara site (lower slope of valley, altitude 650m, BE soil), Open site (south-east aspect,
altitude 650m, Bp-d soil).

2) When the rate of decomposition of forest litter were arrenged in order of decreasing rate,
the order became Mizunara, Buna and Sugi, in all site tested (Fig. 1, Table 1).

3) The time necessary for the disappearances of litter materials by decomposition were estim-
ated. These were as follows : Mizunara litter, about 2 years (integrated temperature is about 6500
~7300°C), Buna litter, about 3years (integrated temperature is abovt 9700~11000 °C) or more,
and Sugi litter, about 4 years (integrated temperature is about 13000~15000°C) or more.

4) According with the progress of decomposition, the lignin and crude protein fraction steadily
decreased, and hemicellulose fraction also decomposed very rapidly in Mizunara and Buna litter.

As regards Sugi litter, lignin and crude protein fraction were not decreased quantitativly, but
increased with the progress of decomposition, and hemicellulose fraction was only slightly decre-
ased (Fig, 2). It seemed that the slower rate of decomposition of Sugi litter were due to the
very slow rate of decomposition of lignin, crude protein and hemicellulose fraction.

The amount of alcohol-benzen soluble fraction of Sugi litter was about twice as much as
Mizunara and Buna litter. But this fraction was rapidly decomposed in Sugi litter, and so it
seemed that this fraction did not inhibit the decomposition of Sugi litter.

The rate of decomposition of forest litter may be influenced by the quali tative differeﬁces
of each organic composition between tree species, as same as by the quantitative differences.

5) The rate of decomposition of forest litter varied by the environmental factors.

In all species tested, the litter decomposed most rapidly in Mizunara site, and usualy slow in
Sugi or open site, since the Mizunara site was located on Bg soil type and its moistare condition
was most favarable.

In Sugi or Open site, the decreased rate of decomposition were as follows: Sugi litter, about
5024, Mizunara and Buna litter, about 659;. (<¢; based on the total amount of decomposition in

Mizunara site)



