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Studies on the Decomposition of Forest Litter. (1)

Effects of Temperature, Species of Decomposing Litter and Kinds
of Microorganisms Complex Involved in the Litter to the Rate
of Decomposition of Litter.

Kyozo CHiBA
(Laboratory of Silviculture, Faculty of Agriculture)

Y

In order to obtain primary data for quantitative analyzing the decomposition rates of tree leaves

of the forests floors, tree leaves allowed to be decomposed under laboratory conditions for 19 days

(Experiment-1), or 13 days (Experiment-II).

Pinus densiflora leaves, Castanopsis cuspidata var. Sieboldii leaves, Robinia pseudo-Acacia
leaves, and Melia Azedarach leaves were selected as sources of materials to be subject to decom-
position. Four different suspension which were extracted from plant residues in Ao layer of Abies
forest, Fagus forest, Castanopsis forest, and Quercus forest were prepared for inoculation. The
incubations were gone on at 4 differerent temperatues : 5°C, 18°C, 30°C, 40°C. Mean CO: amounts
evolved from the materials for the incubations periods were used as an index of the rate of decom-
position.

(Experiment-I)

{1) Decomosition progress of Costanopsis leaves at 4 dlfferent temperatures for 19 days figured
respectively in (Fig-2.)

{2) Mean initial decomposition rates of tree leaves would be in direct proportion to temperature
at which the leaves were decomposed (Fig-3).

(3) It could be showed that there were proportional relations between mean initial decomposltlon
rates of tree leaves and amount of cold water soluble matters, of hot water soluble matters and
of ash involved in each kinds of leaves at high temperature (Fig-4, Fig-5, Fig-8), while no
simple relations between the rates and alchol-benzen (1:1) soluble matters content, nor total
nitrogen content could be found.

{4) There were no distinct difference among the mean initial decomposition rates of any tree leaves
decpmposed with 4 different kinds of suspension' (Fig-9).

(Experiment-II)

{5}  Mean initial decomposition rates varied in accordance with the concentration of the suspensions,
but the extent of variation was rather small in spite of the wide range of the concentration of
the suspension (Fig-10.)
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Table. | Several chemical compositon of materials. (% on dry basis)

Cold water Hot water Alchol-benzen(] : 1) .

soluble fraction | soluble fraction | soluble fraction Total nitrogen Ash
Pinus 6. 70 7.96 15.51 0.72 2.21
Melia 11. 88 10. 35 8.00 2.13 11. 44
Robinia 8.97 9.92 9.73 2.45 8. 57
Castanopsis 6.10 6. 59 7.34 1.21 4. 34
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Table. 2 Mean decomposition rates of 4 kinds of 5g tree leaves inoculated with
4 kinds of suspension at 4 different temperatures.

(CO2 mg / day)

Suspension from Abies forest

Pinus Melia Robinia Castanopsis
5°C 8.5 14. 3 17.6 5.7
18°C 25.4 62.4 52.6 14.5
30°C 4.1 114.8 80.5 37.5
40°C _ 43.8 118.3 109. 2 40.9
Suspension from Fagus forest
Pinus Melia Robinia Castanopsis
5°C 9.5 19.9 23.1 6.6
18°C 27.2 59. 6 56. 4 13.6
30°C 35.1 110. 4 74.2 33.4
40°C 40. 7 118.3 89.8 39.7
Suspension from Quercus forest
Pinus Melia Robinia Castanopsis
5°C 2.9 10.0 13.5 1.6
18°C 23.3 54.1. t52.9 13.9
30°C 41.6 102.1 73.7 2251
40°C 36.9 114.4 93.6 40.5
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Suspension from Castanopsis forest
Pinus Melia Robinia Castanopsis
5°C 6.3 5.5 18.7 2.1
18°C 24, 1 69.6 68. 8 12.4
30°C 41.5 103.8 79.5 28.9
40°C 40.2 120.5 85.4 41. 4
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the same types of suspension as in Fig. 2.
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the same types of suspension as in Fig. 2.
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Fig. 7 Relation between mean initial decomposition rates of 5g tree leaves at different
temperature and total nitrogen content in materials. Marks show the same types of
suspension in Fig. 2.
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Fig. 8 Relation between mean initial decompositon rates of 5g tree leaves at different
temperatures and amount of ash in the materials. Marks show the same types of
suspension in Fig. 2.
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Fig. 9 Difference of mean initial decomposition rates of 5g tree leaves among 4 types
suspensions at different temperatures. A : Abies forest, F : Fagus forest, Q : Quercus
forest, C : Castanopsis forest.
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Fig. 10 Influence of concentration of suspension for inoculation on mean initial
decomposition rates of 5g leaves of Robinia (O, @), of Pinus ((J, M), of

Castanopsis (A, A) at 30°C. Hollow marks show the decomposition with the
suspension from the Castanopsis forest, and solid marks show that of the Fagus forest.
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