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(m) Decomposition Rate of Tree Leaves Containd
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Abstract : Studies on the Decomposition of Forest Litter (II) Decomposition Rate of
Tree Leaves contained in Mesh Bags Laid on Forest Floor. Kyozo CHIBA (Laboratory of Ex-
perimental Forests, Faculty of Agriculture). In the present study influences of forest types
and species of decomposing leaves on the decomposition rate of tree leaves were in-
vestigated by the litter bag method. Air dried green leaves contained in the mesh bag (20
cmX 20 cm) with 1.5 mm? openings were exposed on the forest floor of four stand which
were dominated by Fagus crenata Blume, Carpinus japonica Blume, Castanopsis cuspidata
Shottky var. Sieboldii Nakai, and Machilus Thunbergii Sieb. et Zucc. respectively. A given
bag contained initial weight 10 g (on dy basis) leaves of either Fagus crenata Blume,
Robinia Pseudo-acacia L., Castanopsis cuspidata Shottky var. Sieboldii Nakai, or " Pinus'
densiflora Sieb. et Zucc. After the bags set on the forests floors in Sep. 1971, monthly
two bags of each of species brought into the laboratory to weigh leaves remaining in
the bags till Oct. 1972. Tree leaves in the bags were decomposed markedly in initial one
month. After the initial one month the tree leaves were decomposed expornentially with
time in days (Eq. 1). The coefficient ¢ in Eq. 1 changed significantly with both forest
type and species of decomposing leaves. Integrated temperaiure was also correlated to
the decomposition rate of tree leaves expornentially (Eq. 2) and the coefficient ¢ in Eq.
2 changed significantly with the forest types as well as tree species. The decomposition
of certain species was decided by temperature condition integrated for the priod of the
decomposition independently of forest types (Fig. 4). The decomposition rates estimated
by the amount of litter fall and organic matter in L-laver were conSIderably close to the
decomposition rate of leaves in the mesh bags.
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Table 1. Outline of four forests that the experiment was carried out.
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Table 2. Composition of the tree leaves decomposed on forest floor

Leaf C N | e/N| P | K | ca| Mg|Ash|c.W.|Ether |
Fagus crenata . 49. 16 2550 19.3110.13(1.39(0.57(0.204.33]27.7 0.4
Robinia Pseudo-acacia 48.25| 4.29| 11.24 [ 0.19 [ 4.72 | 1.240.22 |8.27 147 2.9
Castanopsis cuspidata 5207 | 1.60} 32.6510.10| 1.62|0.70|0.26 | 4.79 | 22.7 2.8
Pinus densiflora 53. 63 1271 42.10(0.12 | L.19]0.37{0.1313.16 | L1.5| 12.0

C. W.: Cold water soluble fljaction,, Ether: Ether soluble fraction
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Fig. 1. Courses of decomposition of tree leaves on four different forests
floors. Each mark shows species of tree leaves; X—X Fagus crenata
leaves, O—O Castanopsis cuspidata leaves;, ®—® Robinia Pseudo-acacia-
leaves;, @—@ Pinus densiflora leaves.
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Table 3. Weight of tree leaves remaining in the bags, and coefficient ¢ °
in Eq. 1, ¢/ in Eq. 2. '

Weight remaining (g) # lp’
Forest Leaf

30 days 400 days (day™) “c™m
Fagus 7.45 6. 30 0.0144 - 0.0058
Fagus Castanopsis 7.20 5. 00 0.0263 0.0106
. Robinia - 4.35 3.00 0.0385 0.0175
Pinus 6.90 4.20 0.0272 0.0139
Fagus 7. 68 6. 40 0.0165 0.0058
Carpin.us Castanopsis 7. 15 3.85 0.0458 0.0150
Robinia 4. 65 2.23 0. 0446 0.0159
Pinus T.13 3.80 0.0337 0.0119
. Fagus 7.85 5.00 0.0363 0. 0089
Castanopsis Castanopsis 6. 75 3.9 0. 0495 0.0120
Robinia 4. 20 . {. 65 0.0698 0.0170
Pinus 7.05 2.50 0.0480 0.0111
Fagus 7.05 410 0. 0564 0. 0142
Machilus . Castanopsis 5.90 1.20 0.0996 0.0231
Robinia 2.35 0. 40 0.1194 0. 0268
Pinus 6. 55 3.05 o 0. 0513 0.0124
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Table 4. Analysis of variance of the decomposition rate for initial 30 days.

. Source I S ‘ d. f. | A% Fo
Forest 6.33 - 3 . 211 2.32
Leaf . 45.39 3 j 15.13 16. 63%**
Forest x Leaf 19. 80 9 | 2.20 2. 42
Error 14.56 ‘16 i 0.91

Total | 8608 LT
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Table. 5. Analysis of variance .of the decomposition rate for 400 days.

Source S df. ‘ \' ) Fo
Forest B 31.38 3 l 10. 46 ' 24, 9%
Leaf 52. 90 3 17. 63 4], 9gH*
Forest x Leaf 6.70 .9 0.74 176
Error 6. 65 16 0.42 '

Total | e | m |
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Fig. 2. Relation between remaining amount of tree leaves and time in )
days after laid on forests floors. Each mark shows the same tree species
as in Fig. 1.

TOSBENDD Do

@) sRMREOERY - -

Y g =5y 7 OREER (L) OPRR (Lo) IK89 2l (L/Lo) LBB®RAMDOBEE
773 71KkbT L Fig. 2 OL310%, MhSbir s k51, BRERIRAZVKERHEHIC
LTS IC RIS - 2B E L & B, LrL, 30BRRIKOVTHNEVTNDBA BT
BT T2 L0 B0 - T, WBH (t) ROBRERL/L) @

L/ Ly=Lso exp(—#t) (1)

TEHLENS. T g, Ly EREIOBZROBRERET I, # BEOBHEIBBELABRRICL T
EEBEPTHD, TUDB, )& —rty SHOSHEBERRIOFNE0B~400 B ORI TIREFH
e E—EE LI BB RN T 3, Witkamp et al®. ®EEIZSY & &ISHENGELERA,
BIRRAEOEAEEET S, '

B FEDPHRRDO NN LZDBHEDO SN DM ERDLT, £ TRIN_FHEICE-TEN
FROELBHOMEAED £ EHELT, ZOHMMTETE »70 # OfEIF, Table 3 i, %
DAESTORERIE Table 6 IC£ZFNRLIc, £ORRICINET, TEKZSUVICED B AU A

Table 6. Anafysis of variance of the coefficient u.

Source S d. f. \"4 Fo
Forest 62. 43 3. 20. 81 © 15, 08%*
Leaf 28. 73 3 9.58 6. 94%*
Error 12. 42 9 1. 38
Total 103.58 . 15
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Fig. 3. Relation between amount of tree leaves remaining in the bags and
integrated temperature in four different forests Each mark shows the .
same tree species as in Fig. 1.
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.Table 7. Analysis of a varianc of the coefficient g’.

Source S df. v ! Fo
Forest 141.90 3 47.30 6. 01*
Leaf 236. 57 3 78. 86 10. 02%*
Error 70. 83 9 7. 87
Total | 44930 15
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Fig. 4. Relation between decomposed weight of four kinds of tree leaves
and integrated temperature.
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Table 8. Annuai litter fall, amout of organic matter in L-layer
of the forests, g, and pp. o

L-Layer ' + Litter Fall : Ur . o

Forest Type (g/m?) (g/m?/yr.) ‘ (yer=b) (yr!D)
Fagus . 713.0 385.6 - ] ©0.54 0.35
Carpinus A 386. 4 0.49 0.37
Castanopsis 682. 8 1 382 0. 57 0.6l
Machilus 598.5° 1067. 7 ' 1.78 0.80
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