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The litter fall and its decomposition rate of climax forest
of Piagol valley-in Mt. Chiri
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Abstract

An investigation performed to reveal the relation of the production and decomposition of

litters of the climax forests consisting Quercus aliena, Carpinus laxiflora and Mag;zolza
obovate in Piagol valley in Mt. Chiri.

The total annual litter production was 497.5 DM g in the Q. aliena, 382, 1 DM g in the
C. laxiflora and 340.2 DM g in the M. obovata forests on a m? basis. .

- The decay constant, K, of litters was as follows; K=0. 267 for Q. aliena, K 0. 330 for -
C. laxiflora, and K=0, 398 for M. obovata forests. The time required for the decomposition
of half of the accumulated organic matter of Q. aliena, C. laxiflora and M. obovata forests -
were 2.6, 2.1 and 1.7 years, respectively. '

The turnover rates of mineral nutrients follow the .order. C:21>K>Na>P=N in the climax

, forests of @. aliena, C. laxiflora and M. obovata.
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Table 1. Tmportance values of tree species occurring in the Quercus cliena forest of Piagol
valley in Mt. Chiri.

= I N N e
Quercus aliena Blume 48 43.6 41.5 133.1 1
Quercus mongolica Fisch. 10 12.8 12.2 34.0 4
Styrax obassia Sieb. et Zucc. 14 1.1 14.6 29.7 5
Cornus alba L. 8 28.3 9.8 46.1 3 :
Carpinus laxiflora Blume 18 13.9 19.5 51.4 2
Lindera erythrocarpum Rehd. 2 0.3 2.4 4.7 6

Table 2. Importance values of tree species cccurring in the Carpinus lexiflore forest of Piagok
valley in Mt, Chiri

Relative Relative Relative Importance

Species density (%) labundance( % )frequency (%) value Order

Carpinus laxiflora Blume 40 48.2 ’ 37.8 126.0 1
Torreya nucifera Sieb.et Zucc. 8 3.7 8.9 > 20.6 4
Quercus aliena Blume 6 38.1 6.7 50.8 2
Lindera erythrocarpurr Rehd. 16 1.5 18.3 30.8 3
Lindera obtusiloba Blume 4 0.4 4.5 : 8.9 8
Magnolia obovata Thub. 4 0.4 4.4 8.8 9
Betula schmidtii Regel 2 5.6 2.2 9.8 7
Acer formosum Carr. 8 - 0.7 8.9 17.6 5
Meliosma myriantha Sieb. et 6 1.0 6.7 13.7 6

Zucc.
Carpinus erose Blume 2 0.3 2.2 4,5 10
F"tzgam mandshurica Honda 2 . 0.0 2.2 ‘ 4.2 12
Fraxinus rhynchophylius 2 0.1 2.2 . 4.3 . 11
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Table 2. lmpcrtance values of tree species cccurrmg in the Magnolia obovate forest of Piagel
valley m Mt. Chiri.

Species Rgeli?l}:rf (%) aKgi?EZﬁce (%) %eelsjei)‘rfliy (%) Importagﬁue Order
‘Magn:lia obovata Thunb. 63 i 91.6 . 6L5 221.1 1
Carpinus laxiflora ‘Blume .24 4,5 28.2 56.7 2
;Quercz@ aliena Blume 8 3.9 . 10.3 22.2 | 3
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Tahle 4. Chemical composntmn of soils ' of Quercus:.-aliena, Carpmus laxiflora and Magnolia
obovaia forests in Plagol valley in Mt. Chiri

Avail-

lorganic! Total albe Exchangeable Water
Forests Horizon[Soil pH| matter N P content [
= %) | % EAEREES
(ppm) (%) (%) (%0)
L " 55| 98.6 2.52|  23.69 0.195| 8.52]  0.37 —|
F 57| 93.8( 2,31 38.21 0.093 6.26  0.33 —{
H 5.8 | 42.3 2.72| 26.56] 0.066] 0.94  0.46 —
Quercus aliena A, 5.9 33.0 | ~ 2.10 20.99) 0.051 0.91 0.67 —
0.0~6.5 6.000 9.30f 1.45| 9.81] 0.158/ 0.93 0.26] 47.3
(cm) _
6.5~13.0  6.65 6.27] 1.91] 875 0.115 0.65 0.21]  46.7
" (cm) ’ !
13,0~ 6.60 5.80] 1.42| 4.79| o0.122] 0.55 0.32  42.1f
.|19. 5(cm) ‘
L 5.7 ] 97.8 3.22] 24.12] o. 056I 12.53]  0.31 —
F 5.8 92.5 3.18 . 39.83 o. 077[ 10.27 0.52 —i
H “5.9| 519 2.61 30.74/ 0.040  1.03  0.69 —|
- A, 56| 30.5} 3.14 30.11} 0.054 115  0.71 —t
Carpinus' laxz:flom ]0. (()gnﬁ) 5 6.55 8.85 1.79 11.18 0. 188I 1.30 0.25 37. 5!
) 65~13.0| 6.30] 821 1.13 850/ 0.156  1.03 0.27]  33.3
: (cm) . |
13.0~ 6.50 4.13| 0.48 ° 4.87] 0.176  0.70| o0.28] 28.7
19.5(cm)| - - | :
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Avail-

Orgamc Total able Exchangeable Water
Forests Horizon | Seil pH| matter N P - content
@ | KT Ca [ N~
. ! (ppm) | (%) (%o) (%0)
T 5.6 93.9 2.01| 23.01] 0.057; 14.54 0. 465 —
F 5.7 90.4 1.85 31.94] 0.115 11.27] 0.71 —
H 5.9 70.2 2.050 26.85 0.113 3.51 0.72 —
Ao 6.4| 350 1.78| 26.57] 0.098] 3.19] 0.46 —
Magnolia obovata 0.0~6.5  6.70 6.43  0.81] 891 0.219] 3.85  0.27 347
(cm) .
6.5~ 6. 80 6. 58 0.93 6.98  0.298 1. 60 0. 56 28.3
13. 0(cm)
13.0n~ 6.60 4.20 0, 38 5.44) 0.117 0.93 0.20 25.2
19. 5(cm)

ZR TR dEFARES BREYE EEE & 5 dglEh ol Kim(1965) 0] #HET 9k & K
o] #4o REEA 9FE 7Ade AL —Fshe BRI EL
K3l RS A2 Cag dBFEY HBEA A wol 85 Jlor LEo=YH Yo
2 Z £F A48 Bhete AL ¢ F A FROESE, 2EH EHKE Cax Fiz £
57]- 3 °“% 1 FY 7% Witk 2 488 pH, K @ Nag F38 2+ £ 5 glgd=h
SKES MisLHEe £l 0~6.5cm Qo]¢ o] n B I ok Foz HE g FF
ot Fadte AL T qs ,

WY H4ER

SR S obEY AAEH, AR B GEERbk Fel A 1m?Y S e —F S
Table 5. Litter production of Quercus cliena, Carpinus laxiflora and Magnolia obovata forests
of Piagol valley in Mt. -Chixi.

Forests | Horizon | GO g;%il:ric(%) ey S| O eomstant )
leaves 4212 98,6 57.2 240.9
branches 86.3 198. 2 57.0) 49.2
Quercus alizna litter 497.5 — — 290.1 0. 267,
F 670. 4 93.8 54.4 364.7]
H . 1206.7] 42.3 24. 5 295. 6
A, 2223.9 33.0, 19.1 424.8
leaves 349.6'- 97.8 56.7 198.2
branches 32, 5] 98, 3 57.0 18.5,
Carpinus lawiflora litter 382.1 — - —_ 216.7, 0. 330
F 391. 3 91.9 53.3 208.6
. H 719.9; 51.9 30.1 216.7]
- . LA 1344.7 30.6 17,7 229.9
Jeaves " 306.5 03,9 54.5 167.1
‘branches 33.6 96. 4 55. 9 18.8
Magnotia abovata litter ©340.2 - — 185.9 0. 398
F 535.5 90. 4 52. 4 280.6
H . 3146 70. 3 40.8 128.4
A, 287.7 35.0 20.3 58.4
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Table: 6., Decay; and” accumulation medels of litters of Quercus. aliend,

( G’arpinus laxiflora,.and.
Magnolia obovata forests of Piagol valley in Mt. Chiri

Litter Elements | M=M,e—%t | M=M_,/K(1—e"*)
N N.=95. e~ N=95, 3(1—e=%128t)
P P =7. Fe~t 135t P =7. 5(1—6"”’13“)
Quercus aliepa K K=4, 30400t K =4. 3(1—e—"405t)
Ca Ca=17. ge=""00¢ Ca=17, 6(1—e~%s00ty
Na Na=8, le-—o.last Na= & 2(]_—6‘“ 1asc)
i N. N-=73, Le—o-108¢ N 73 0(1—e—ot08t)
3 Pl P =8. 6o 10 P =8.6(1—e1tt)
Carpinus laxiflora I K K =2, 3g—%%m" K=2,3(1—e>%")
Ca Ca=17, ge—0-03st Ca=17. 9(1—e—0-098ty -
Né’ Na=4; ge—0-216t Na=4, 9(1 _— D)
N N=21.2e7™ N =2T. 2(1—e~o311t)
P P =3; 3e=u208t: P =3..3(I—eo208t)
Magnalia oliovatg, K & =2. Qg—0me83t K =2, 2(1—e-"58%)
ca ca=16' 7e—0-754t ca=15' 7(1_6—0-154t)
Na Na=2_ le—o.asst Nazz. l(l__e—o.aﬁﬂt)
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" Table 7. Decay time (years) of C,N,P,K, Ca and Na of litters of Quercus atiena, Carpinus
laxiflore, and Magnolia obovata forests in Piagol valley in Mt. Chiri

Litter Elements cc]?xfsct?lrlt par.iajncll{iger HO"Tlsfg;/iIn{le 95 ? /Iiéime 9 ? /Iiéime
c 0. 267 3.745 2.6 11.2 18.7
N 0.129 7.752 5.4 23.3 38.8
Guerous alima P 0.135 7.407 5.1 22.2 37.0
K 0. 406 2.463 1.7 7.4 12.3
Ca 0. 560 1.786 1.2 5.4 8.9
Na 0.136 7.353 5.1 22.1 36.8
c 0.330 3.030 2.1 9.1 15.2
N 0.163 6.135 4.3 18.4 30.7
Carginus lasiflors P 0.141 7.092 4.9 21.3 35.5
K 0. 357 2.801 1.9 8.4 14.0
Ca 0.636 1,572 1.1 4.7 7.9
Na 0.215 4,651 3.2 14.0 23.3
c 0.398 2.513 1.7 7.5 12.6
N 0.311 3.215 2.2 9.6 16.1
. P 0.208 4,808 3.3 14.4 24.0
Magnolia obovata K 0.683 1464 1.0 44 7.3
Ca 0.754 1.326 0.9 4.0 6.6
Na 0.336 2,976 2.1 8.9 4.9

‘Table 8. Mineral nutrient contents of fallen leaves and branches of Quercus aliena,7Carpinus
laixflora and Magnolia obovata forests of Piagol valley in Mt. Chiri

Forests Horizons .| N (%) P (%) K (%) Ca (%) Na (%)

leaves 2.52 0.20 0. 38 1.91 0.21

branches 1.96 0.14 0.18 2.13 0.27

Quercus aliena I 2.31° 0.23 0.14 1.81 0. 20
H 2.72 0.18 0.19 0.29 0.25

A, 2.10 0.17 0. 05 0.09 0.17

leaves 3.22 0.33 0.23 3.13 0.29

branches 1.71 0. 19 0.03 1. 45 0. 15

Carpinus laxiflora F 3.18 0. 37 0. 09 3.14 0.23
H 2.61 0. 36 0.08 0. 28, 0. 17

A, 3.14 0. 34, 0.10 0.27 0.21

leaves 2.01 0.21} - 0.49 3.63 0. 22

branches 1. 06| 0.13 0.04 1.50 0. 15

Machilus thumbergii F 1.82 0.30 0.10 2.63 0.19
Magnolia cbovata H 2.05 0.28 0.20 0.52 0.18
A, 1.78 0.27 0. 36, 0.33 0.19

%S el kete BT S Zobrbe EEES S

B SRS SiEd EE

F

HEES FTo24 HES 4 drh(Table 10), Table 1014 & 4 = ¥hsb 2ol N, K, Na
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Table 9. Production and .accumulstion of N, P, K, Ca and Na en the forest floor of Quercus
' aliena, Carpinus laxiflora ar.d Magnolia obovate of Pijgol valley in Mt. Chiri

Forests . Horizons | N (g/m®) | P (g/m?*) | K (g/m?) | Ca (g/m*) | Na (g/m?)
leaves 10.6 0.84 1.60 8.04 0.88
branches | 1.7 0.17 0.16 1.84 0.23f
Quercus aliena F 15.5 1.54 0. 94 12.13 1.34
H ) 32.8 - 2.17 2.29 3. 50} 3.02
A, | 46.7 3.78 L1l 2.00 3.78
leaves ° | 11.3 1.15 0.80 10. 94 1.01
branches ’ 0.6 To0.06 0.0I  o0.47] ~ ~ 0.05
Carpinus laxiflora F i 12.4 1.45 0.35 12.29 0.90
H : 18.8 2.59 0.58 2.02 1.22
A, | 41.9 4.57] . .34 3.63 = 282
leaves i 6.2 0. 64 1. 50 11.31 0.67}
branches | 0.4 0. 04 0.01 0. 50 0. 05}
. Magnolia obovata F 1 9.7 .61 0.54 14.08, 1. 02}
H i 6.4 0.88 0.63 1.64 0.57
A, 5.1 0.78 1.04 . 0,95 0. 55,

Taole 10. Amounts of nutrients returned to.soiis by Quercus aliena, Carpinus laxiflora and
Magnalic. ohovata, of Piagol valley: in. Mt. Chiri.

Forests: N (g/m?); I P (g/m*) | K (g/m!) |.Ca. (g/m?) | Na (g/m?) i
Quercus aliena . 12.3F - - 1.0l - . 1.76L - . 9.88 - 1.1l
Carpinus laxiflora 11..9¢ - L21 0.81 141 1.0
Magnolia. obavata 6.6, . 0..68] 1,511 11.81 0.72)
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