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Teruhiko Kawanara, Akira Sato, Tkuo Takrucui, Yoshiya Tapaxr
and Kinzi Hartiva : Litter Fall and its Decomposition in
a Mixed Stand of Japanese Larch (Larix leptolepis)
and Hinoki (Chamaecyparis obtusa)

(Research note)
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Table 1. 3§ #& # 2 o # ¥
Description of experimental stand

1972 ‘ 1977
e | B F - e+ -
ﬁsz'sz/ Chamaecy-| & &t jyljl;x/ Chamaecy-| £ 1;;
paris Total . paris Tota
leptolepis | | obtusa leptolepis| . b0
o Bk fish e - .
~ Stand age (years) 55 ; 50 60 55
DZHSL{!;? (No, f;é) 214 | 839 1,053 214 821 1,085
S BOE | i
Pl Ave. height (m) 245 17. 9} 24.7 18.4
Fo B % ’ | | )
Ave. diameter (cm) 26.2 20. 3‘ 27.3 21.4
Wr ' B A El i | . .
s | 1.7 28.8 40.5 12.8 30.5 43.3
R A 3 i ]
Stand age (years) | 55 50 60 55
Dénsft'; (/I\I?o /%/é) 3 306 1,054 1,360 302 1,009 1,311
. RS =) | - I
P2~6 | Ave. height (m) ‘ 21.1 15.2 21,5 15, 6,
o OE &' ‘ ;
Ave. diameter (cm) 23.7) 18.7 i 24,0 19.1
W AR A R - ;
Bug;;f ai{leam(ﬁjz’/ha) 13.5 28,9 42,4 13.7 28.9 42.6
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Fig. 2 # 5 b # & #® &—& T & B &
Crown depth diagram and tree height-lowest living branch relation.
O # 5 =y Larix leptolepis ® v / F Chamaecyparis oblusa
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Distribution of annual litter fall rates. Distribution of annual litter fall rates.
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Distribution of annual litter fall rates. Distribution of annual litter fall rates.
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ThHAHIW, 5BL) 2 —T 5 —VBEDDBEEDED ZHENKEL, PLT76%, P2~6 T 72% I
ELTWV S,

HREBREEIDS FEGS K0, 5EMO FEEHEKEIIPI T &, A7<Y &iC
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AN A



HT=Y e ) FREMIEBT L) 2 —7 4~ EEZDHR (W B GAEIE ) — 85 —
Table 2-1. ) % ~ 7 4 ~—~ o #@ (PL
Amounts of litter fall (P 1) (g m?)
- e . S—
i L(,a{ ‘ {;4 Branch
ERES - Te 7 =+ PR O LEROR S zofth & &
v N7 |
Cham;zcrjzzs Larix i ham?)zcrjgs Larix | Bark  Corn i Others Total
oblusa leptmepz i obtusa eptolepis |
} biusa . |
1973, Sep.~Dec. 100.0 76.3 \ 7.4 8.5 5.1 | 197.3
~May 100. 1 3.2 11,4 30. 9 5, 1.8 153. 3
~Aug. 7.3 5. 0.5 1.3 1. 0.8 22,3 38.7
Total 207. 4 84.5 19.3 ‘ 40,7 12,5 2.6 22.3 389. 3
1974, Sep.~Dec. 84, 41.8 5.5/ 3. 2. | 7| a5
~May 62.6 13. 12.2 3.0 3. N 98. 2
~Aug 29,0 16,1 7.2 3.1 3.2 1.5 24,6 84.7
Total | wmes | ws 24,9 9.2 9.3 1.5 35.6 328.3
1975, Sep.~Dec 101.7 67.8 6.4 3.0 2.6 .3 0.1 181.9
~May 84, 2 2,6 22,4 19.6 3. L9 133. 4
~Aug 15.8 | 8.1 9.5 6.1 3.6 4,7 4,0 51.8
Total 201.7 } 78.5 38. 3 28.7 9.9 5.9 4,1 367, 1
1976, Sep.~Nov. 27.6 122.9 1.2} 1.7 1,4 L4 10,1 165, 3
~May 122, 8 6,7 | 13.1 | 15.3 5.7 L4 0,2 ‘ 164, 2
~Aug. 6.9 15,5 0.6 0.2 0.6 , 2 13,7 37.7
Total 157, 3 ‘ 145, 1 14,9 17.2 7.7 1.0 ’ 24,0 367, 2
1977, Sep.~Nov. 56.0 61,4 3.1 0.5/ 2.0/ 0.2 123.2
~May 109. 3 8.0 26,7 26,7 4,8 6.6 | 3.7 1 185.8
~Aug. 8.1 2.6 0.1 1.5 1.1 1.0 l 1.6 16,0
Total i 173.4 72.0 299 28,7 7.9 7.8 8.3 325.0
SE# (Ave) ’ 183.3 | 90.3 25,5 24.9 9.5 3.8 ‘ 18,3 ‘ 355, 6
e S SRS B — ! — ! - ! — —
Table 2-2. vV % — 7 4 — wn & (P2+6)
Amounts of litter fall (P 2~6) (g/m?2-yr1)
% Leaf ¥ Branch i
rL’ i sk F i e t ,/§ 2L
v J & - . | v J % | _ {LJ’ a3 M( /l\v ! ‘C(]‘){Tﬂ (=) fl
Chamaecy- A7 {Chamaecy- AT
» Y " Larix Y Larix Bark Corn Others Total
arls‘ P 7 | paris I lobis
oblusa | eptolepis obtisa eptoleprs
1973 176.8 ‘ 111,1 21,4 33.9 9.4 2.7 43,3 398, 6
1974 142, 0 72,2 22,2 23.0 9.5 5.7 53.9 328,56
1975 149,7 141, 4 43,2 28,2 9.6 6.6 9.7 388, 4
1976 152.6 | 182, 0 15.9 24,4 8.6 | 1.0 50.0 434, 5
1977 135.0 E 107, 6 26,8 34.3 9.8 ‘ 8.5 | 26.7 348.7
:Izi’j(Ave) 151.2 122.9 25.9 28.8 | .4 ’ 4.9 t 37.6 ] 380.7
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B OE TRIIEEGH D0, FREOETREOELEE RO TRED, TFEHE TRIIPL T
N1 0.1ton/ha & 0.04ton/ha, P2~6 T 0.1ton/ha, 0.05ton/ha Th ~T, &Y &2 —7 5 —VEBIC
H) B EA D&,

ZOMEINIY 2 =7 4 ~VEOARZIZEAERESHEN &N, CNGEZTNR ENN, T
R FRE LT P1 T 0.18ton/ha, P 2~6 T 0.38 ton/ha 2HEE X417,

&Y 2 —7 5~ VEOREEHIIIRNSIE I T, THEBEIRI PL T 3. 6ton/ha, P2~67T
3.8ton/ha &7% - 7,

5. TEWRRE

IR BT ERME D SR SN ERMIE, LEEYC LEMEYOB STk S THE N, BRI
12 COp AL LT HEEERD SHERPICKB SN S, HEEYOFRIHIKEIC K E (L8N, KRO
BOBENZ EERICE b A7bIC, COp RERDE LB L ENMON TN ZPI0W, 2T
SEGESRR S RIEKEOFE) & 1 OO COp RAREDBFREF TS 7 7ICRIR L1 (Fig. 4,
345, &MRITANEEOVETH 5,

Bl A 52 XS ICHOWEMMN S - L b REL, K 17~20°C T 7.5~10.2g COy/m2- H, DT
5 D% 9~12°C T 3~4g COs/m?- 1, 12 DN S - & /&<, Kill 2~3°C T 1. 5~3 g COy/m?
CHTH -7, T8hH, [QURBECBIUL CO, EBIIRELTE TS, WEFTOMETIREE
COp FLE R & OIICIREE DS 10°C -3 1E CO B 2 BT 20 DHh WD Q=2 OBEFEMRS L&D
HNTNE, SHEOHEMNLETIE, 1LAPS5 FIChTTo CO AR Qu=r2 ORBTIHH bAR
2DUHITZ > THML TV AD, H->Ho COp HEBOMINS 20 IZE—~LD COy HEBDFAIIA
2OEMCDST, Qu=2.5LK&L{ME, EICHAEDHRIIAEL QuE3 Thok, TDX
HSIEPLBICIPI TOARMBKREDP - LHHE LT, TETRBICARL D S REUESEEZ TV 5

WEOEHEANGEOFMHEN I BLALDS
9002/t day) 1P HENTV AT 20BN LEIC Y TORR

Aug DAREMIOFEHO TN ERILD L LB EDE
_ of o 8 £ BNEY,
i g COp LB HF D #L, FHabb, MELE
o ®, thiB, THORNEHEE, FEFE, 6
HT O, I, EOIRIC A>T 5, ZHIZAET
: MTRIBERINL , Tl EEKERAS
R VB TES S,
™ 5 ‘ s 30 25
: | 6. Us—NyTHILL ZEEOHR
{Mean temperature) (°C)
Fig. 4 LIBTRE &SRR E OBEGR MIRICE B 1R ES LD LD IR B S TR
Relation between mean temperature . N
and soil respiration. LTS, ZOBEEMBDICY 2=y )
% #H T L # Upper part of slope CHIEE AN, WKICHRE L, —ERCicm

O #l M f # Middle part of slope
@ 41T T Lower part of slope L, 20OBEBOED T,
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Decomposition of fallen leaves observed
by litter bag method.
& v /& Chamaecyparis oblusa

O v Larix leplolepis
X >  Mixture of both leaves

LT 208, ZdDf

Hide /R530.022, T =

DT =R
TWBTHAH M, AEFEERSGNC &

Mo /50 b

f‘g‘) =4 :},]0, ,_»/\

BRTH LT EMEBLTOE200E LIS,

Table 3. Y & —,3y FikiC K 7

Weight losses of leaves observed by litter bag method

} i

WA e
Rate of weight loss

I3 J";}

e 5 it | %
Ave. Temp. L -
Tree species Location 3 4 H 5 AR H
) 133 3 years By & years
. N | ;
1 H mA =~
Chamaecyparis obtusa | ) i x - i
a7 =Y ? BB & 7 4 ! - /9
Larix leptolepis | ()(_,h]dl Yamanashi Pref. : ! ‘ -
hl { |
1 | 61 g
Mixture ‘ 1 ‘ o ‘
- i — - :L — —— - ————
ps + 7 ‘ , R - ‘ 74
Q. serrata ¥ R OE R T 143 ‘ /
T o = Akanumd Saitama Pref. : i 75
P. densiflora | o )
= / + l ) 4
Chamaecyparis obtusa W5 oA L W a0 | )
7 + | Yaita, Tochigi Pref. > \ »
Fagus crenata I | -
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7. AdBEBTOUA—T7 45— ENBE

FRETRMER LY 24— 7 2 —VEBOBRNKE > TEFLIDTHBE T3, &<iCe / FO%KE
Y VERICAHBR UK T LR TV C EAEMINT N S, B/ F - H 5V DBEXKRTIDEHIEY &~
74 —VOBBOEEEMD DICTHEEA B 570 SIKBOTERLERICE T, #HEEEIOT
WABH L) 2 —7 4~ LI EDBEE DA, Table 4 ICEEH L 1m 720 OBHEBEE
T

BEOBIES S EMOEFETH S E, ©/ F4338.2g/m, HF7=r30.4gm Tk /FDIED
BEipotc, UL, TNTROEREBLOBEZDLE, ABTHI vV KENBET AE4R3/ +%
EOBHOHALOBRENLEWVA D, ZNEE / FOEEN) YHRICEYD, #5<YOEEDOTILS
CoTLEDRDIC, TOBBWREhoEBbhd, cOZEhbThiEN T <Y DREZENRE / +§K
EOWCBFIMCR 1 BEE R LT B EVZS

HEOBHBREBHED 49% LRI E LD Z, BHOb - &2 0EMEHEERD 11 AKT, 14

Table 4. Ay JBTODY 2—7 4 — VL EDTKIC L 2B8E

Movement litter fall on A, layer by rain water (g/m)
i Leaf ¥ Branch
v/ + v 7 % j] T % Z D & H
~ T =Y . 7=
Lhamzfl%s Larix Chamgzcrjz{s Larix Soil Others Total
obh‘zsa leptolepis obinsa leptolepis
] Obtusa__ | T _Otusa | UL R
1973, Dec.~May 15.5 5.4 1.5 | 11 33 9
~Aug. 10,6 5.1 9.7 | 1.5 26.9
~Nov. 16.1 11.2 1.2 1.2 6.1 3.6 39. 4
Total 42,2 21,7 1.2 1.2 17.3 16,6 100. 2
1974, Dec.~May 8.2 5.2 7.0 1.8 7.3 29.5
~Aug. 16.1 | 14,8 | 5.2 6.7 11.8 26.7 | 81.3
~Nov. 20,6 | 20,6 | 2.1 1.5 30. 6 18,5 93.9
Total L 449 40.6 143 10.0 | 42,4 52.5 204, 7
I | | _
1975, Dec.~May | 9.1 3 5.2 0. 2.7 4,2 25,1
~Aug. 10,9 7.3 | 4,2 | 1.5 17,0 10,9 51,8
~Nov. 9.4 15.8 | 0.3 | 0.3 21.8 5.5 53,1
Total 29, 4 26.1 | 9,7 2.7 41,5 20. 6 130.0
—_— | S —
1976, Dec.~May | 10. 3 10 2.1 2.1 | 0.3 55 | 30.9
~Aug. | 5.5 4 0.6 1.2 | 13.8 4.5 29.3
~Nov. | 155 14 2.1 1.2 | 17.3 42 | 55. 1
Total | ana L 296 | 4.8 4.5 i 30,9 | 142 | 115, 3
1977, Dec~May | 9.7 2.7 3.3 | 33, 24 7.0 28. 4
~Aug. | 4.2 1.8 1.5 1.2 | 7.9 | 3.9 20.5
~Nov. | 12.4 15.5 1.5 0.9 | 152 6.1 | 51,6
— i ] — T -
Total ! 26.3 | 19.0 ‘ 6.3 5.4 25.5 | 17.0 | 100, 5
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Litter Fall and its Decomposition in a Mixed Stand of Japanese Larch
(Larix leptlolepis) and Hinoki (Chamaecyparis obiusa)

(Research note)

Teruhiko Kawanara®, Akira Saro®, Ikuo Taxeucui®

Yoshiya Tapaxi® and Kinzi Hativa®

Summary

The measurements of litter fall, soil respiration, leaf decomposition and materials on the
A, layer moved by rain water were carried out from 1972 to 1977, in order to investigate the
movement of organic matter in a mixed stand of Larix lepiolepis (55 years-old) and Chamaecy-
paris oblusa (50 years-old).

(1) The stand canopy was comprised roughly of two layers. The upper layer consisting
mainly of Larix crowns ranges from 10 to 28 m high. The lower layer consisting mainly of
Chamaecyparis crowns ranges from 5 to 25 m.

(2) The distribution of leaf litter fall on the forest floor was more uniform than that of
other litter fall. The amount of Chamaecyparis leaf litter was larger at the lower parts of
the slope than at the upper parts. On the other hand, the amount of Larix leaf litter was
smaller at the lower parts. Annual mean of leaf, branch and total litters was 2.7 ton/ha,
0.5 ton/ha and 3.6 ton/ha, respectively.

(38) Soil respiration showed the maximum values in summer, 10g COy/m?-day at 20°C.
The effect of mean temperature on soil respiration tended to change with season. The relation
was satisfied with Qqo=2 from winter to spring and @;,=2.5~3 in the other seasons.

(4) Decomposition rates of Chamaecyparis and Larix leaves and a mixture of both species’
leaves were estimated by the litter bag method. The weight of leaves decreased with the
progress of decomposition. The weight of leaves decreased by 50% within two years, and
then the decrease became smaller. After five years, the weight loss of Chamaecyparis, Larix
and the mixture was 656%, 72% and 77%, respectively. This indicates that mixed leaves de-
composed most rapidly.

(5) Leaf litter and soil on the Ay layer moved by rain water occupied 49% and 25% of
the total moving materials, respectively.

(6) Consequently, the amount of litter fall in this mixed stand seems to be no greater
than that in a pure Chamaecyparis stand. But decomposition rates and movement of materials

on the A, layer may be influenced by a mixture of tree species.
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