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Teruhiko Kawarara : Carbon Cycling in Forest Ecosystems
——In reference to litter fall and its decomposition—-
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Carbon cycling in forest ecosystem.
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Table . @ & # 2 @ #M N
Description of the experimental stands.
; = | B #
No 7FﬁS eciesﬁ I%catia Mj&g? ﬁgensgy }*;ﬂeig?t Dait-meter Note
' P O [(mo/ha)| (m) | ey
7 b w| H & R
! Fugus crenata ‘Tochigi Natural 868 10.9 15.31 (20)
R
2 s 2 Kyoto ” 782 14,3 | 22.3 } an
IXF5
3|~ Quercus mongolica " “ “ 1,900 19.5 14.0
= 5 E :
4 Quercus serrata Saitama 40 2,350 11,3 11.8 | (Unpublished)
5 &) " 20 6,100 5.8 4.2 (23)
¥ ¥ o* W R =
° Zelkova serrata g’%‘okyo 65 923 14.1 15.3 } (Unpublished)
7 @ ﬁ%unm‘é 60 960 19.1 19.8
a v € 2
8 Castanopsis cuspidata W Kumamoto [Natural| 2 950 11.3 0.4} (7)
T h =Y 1 & x
? Pinus densiflora Saitama 23 3,840 8.6 6.8
10 @ ” 23 6, 469 5.9 6.1 |%19)
11 3 » 23 | 14,601 4.3 4.0
12 (4) ” 30 2,130 8.8 1Lt1| (23
"
13 (5) ﬁKyot& 20 1,900 9.5 12.8| (17)
R
14 26; goky;( 15 30, 000 5.7 5.0 (23)
/¥ 1
15 Chamaecyparis obtusa Tochigi 45 1,230 15.8 21.8 } @0
16 @ ” 14 3, 600 5.3 8.6
17 3 5% i 19 2,355 10,6 12, 4
@ | *iyogt : } -
18 (4) ” 12. 3, 240 7.8 9.1
19 (5) mShiga% 53 1,175 14.6 19.2 | (Unpublished)
2 .
20 Cryptomeria japonica o s ” . 6 40, 000 4.1 3.9 (23)
B/ FeTHATY 1
21 C. obtusa & P. densiflora Hyogo C. 5l 480 20.4 211 W
P. 50 283 23,4 34.4
22 &) v C. 33 933 | 10.9| 116
P. 32 622 18.0 21,3
? (30)
z3 3 ” C.22 | 1,867 11.3]| 122
P. 20 622 14,0 16.3
24 ) ” C. 12 3,022 7.2 7.7
P. 12 | 1,822 7.5 8.1/
% H
25 &) Shiga C. 60 341 16,2 14,7 | Q2
P. 60 182 18.0 24,2
E/Fe ATV X
26 C. obtusa & . Yamanashi C. 50 839 17.9 20.3 (28)
Larix leptolesis L. 55 214 | 24.5| 26.2
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Table 1. (2-3%) (Continued)

; = [ HE #
*ﬁﬁ ﬁjs . & ig i ﬁ;&g? Ij%;nsgy Iﬁigﬁ Di- " Not
o. pecies ocation (yv) |(no./hay| (m) a(rélxi )er ote
TNEIT 74 )EY
27\ ° Atpizia falcata Philippines| ° 815, 18.8| 28.9
Ay —F
28 Gmelina arborea " 9 1,191 15.8 16,0
TE R 21 3 (29)
29 Diptero. grandiflorus i 43 925 17 1.0
T RN F 4
30 Dipterocarp ” [Natural 1,444 17.1 17.8

TEINTVS, LT, COEFNMTEH0EMSLE, FHBERTLILBEFORRER, B
SEATRBBICEL, HIRELOBB LIS L, L=kC T3 T LERLTHEYD,

D L=kCOEXDhSbbhbLiiK, FHRECH? LETORRERER, HBRELOERLD
REZLL>TRE -TL B, VOBAINE, HRBEABROKRE S, LBERLE LIKEOTE
DHEZEZLTOBENL S,

O V&—-T7x—-)8

HRHA~OEEYOMBEE LT, V2 —T71— MEk5b0E, BELERICL D055, L
L, BEBBRESENETZCERERTHED, T TRAELTNEN, 727 Greenianp 5230
BOART— 25 EIC UTEESHHERLLTY 2 =7+ —VEOW12LOWT, Y2 —T 54—
BOZUKS TRROBER DS VHEAKSE LI, V) 27+ —ViRER & & biTiii~OR Mt
BELTEETH L0019, HAOBEMUHABO D B 2-30BIEZHRVEY £ -7 5 —r0 ¥ 5E
BRREDBAD,

CDXHICY F—7 5 —NiRLHANDEBYPLESOLELMEAETH 2 L EBIL, TTRAILEIK
HHROYBEBEBOREO Lo bFELRBETH 7%, CCTRIEHOY4—T74—VBEEBI,
ZNSREST ZERIC OV TR L.

WEHERDEDOEDBTH 5,

WEMSRICImME (IlmX1m) O+ 7y 7% 5~10ERBEL, FRLLTEA1HOET Y #-%
EXL, &L, ¥, B, #HE BRE Zoficsy), shThoBmBERE Ui, RIEFHEK
HICE->TEIEY 1~58EThH %, 58, HEKIOENRE Table 1 ITRLTH L,

1. = & % i

EohDY & —7 x —NOEEHE(E Fig. 3 KRLT,

SIEERMD B LR ORI, 108~128 HACE-TIRILA~1IA) OERERICE-LHF
CEFLTVE, $18bb, KBOEETHS, Lrl, EEPUACEFTHEPICEVWTILRT ST
HH 505, WATIRSEE LRI TO S, BENDAOSMICEE L BLLEERLOHETSEE L,
WEID, A04F4ET A<V TH 0%, 454EEL / FHTHI0% L7120, HERKRTRDPIZD ORME
BUHETLEELTOIC L2 E, COXIBEBTPEPORKER BERCIZb0P, RARLY
SHREACE I BDOBRENREEEEHTOEODOEELILN, T, TOEREOUESEITHS %,
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Table2, 1 EOEHY 2 — 7 + — NV E
Average amounts of litter fall. (g/m2-yr)
7l =
#A) WEFS = | g |@E | %R zof| 4 &t
No. (y) Leaf [Branch| Bark | Corn | Feces |Flower|Others| Total
—
7 + m
U 7 5 crenata 4 |291.9 47,0 41,4 56,9 | 437.2
2 @ 1 | 348.9| 58.2 14.4| 4215
3l ? 5‘ ;:ojg olica 1 |a7e| 361 42.8| 450.8
4| Q *serfam m 3 |200.7| 93.8| 1.0 92.7| 10.6| 6.7 30.1 525.6
5 @ 3 |4s0.2]105.0| o0.3| 157] 65| 3.4 19.2] 600.3
¥ F ¢))
6|7 5 i 2 |5285 75.2 154 9.3| 27.6 656.0
7 @) 2 | s2.5 88.6 27.8 | 30.1 673.0
a Y o4
8| 7 ¢ ouspidata o 1| 3992 316.5 36.6 752.3
T A=Y 1
9| 7B donsifiora 1 |303.4| 77.51 20.2 28.4| 429.5
10 D) 1 |281.4| sl.9] 10.0 24.9| 378.2
11 3 1 |234.0] 14.7]| 109 18.8 | 278.4
12 (4) 3 |a21.3|128.5| 22.0| 18| 5.3| 86| 22.2| 6247
13 (5) 1 |s519.8|124.0| 44.7 87.6 | 775.6
14 &) 2 |s46.0 gl.o| 27,0
5| €./ ® 4 |o231.8| 47.4] 4.5] 153 6.11 305.1
C. obtusa : : ' : .
16 0 4 |216.8| 13.5 0.5 8.5| 239.3
17 @ 2 |216.8| 07| o.5| 13.8 3.4| 3.4 2386
18 ) 2 |21006| 10| 20| 26 0.2 o.2| 2166
D1
19 ) 2 | 262.6 49.5 19.1 21.5 |  3s2.7
F
=z
20| ¢, japonica 2 530.0 530,0
21 tétb.tze’aﬁ&j 7 (D 2 |425.5 | 126.9| 46.8] 33.5 49.2| 68L.9
2 P.densiflora (3 | 5 | 4619 114.9] 53.9| 28.1 22.9| 68L.7
23 ) 2 |362.1| s4.4] 149 136 g.0] 453.0
24 O 2 |271.3| 661 52| 3.0 6.8 292,9
25 () 2 | 2817|1351 106.7 |  s23.5
b/ FehT2V
26 C. obtusa & 5 273,5 | 50.4 9.5 3.8 18,3 355, 5
L. leptolepis 4
271 | TEYT 1 519.1 376, 1 895, 2
A. falcata
28|20 =5 1 |522.3 201, 5 728.8
G. arborea
9|7 v 1 |s534.0 237,7 771.7
D. grandiflorus
| 7E T E 1 |534.0 339.3 873.3
Dipterocarp
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—7, BIEMHTORER, HERKROEERKOZHECERIERD, BEHOI~I0FKIBD
BELTHWED, BEOC—-/7BHENDL4~6HTHY, ZOMBOEBERIILKD 5% + 59, %
D 16% LDk BhICKE {, FROBHEMERLTNES,

BEROBREORHEE, BEMTVEITAIHRES 7 V2L 72 T +BORRK TR
THBE, BEOMBDOLI TR &0 LY —J OH3FHENZET, 1EMEBLTRIMEIEE
TLTWBEY, DX BFEHENET 01, [ROBHELOBHIET /NS, EFRERIT -
EFD LBV IDICECEDEFHTON TR B TH S D,

BEUNADY) 2 —DBHETIE, 5.6 AHREBAHEANA OGNS, 2hUAOBO TR
- &0 LAEmIZA SRITND,

2. 1FFnY -7 +—1LR

ERDSD1EMOEEY) 2 —7 + —1E% Table 2 TR U,

D # & B

HEBRIS X Z 3tonfha « £ FIHEVDRTOEE®, ¢ TRIE LIRS T 2.2~5.3ton/ha « 4
L, HOMTRESENSS SNlc, TNEEE, RIEER, A, Wi, SEZEEECE { OERIIC
BEINTHALDTHY, L2 TOLOHhOEREEER L OBRICOVTRE L,

(1) EEROFLH : A—HITHLEEBEZNEDOND, £0flE LT, 4FMIEShE
t/ 2K TH S &, RAE 1.6ton/ha - £ LRER 2. 7ton/ha « F X EENERBSND, T,
SEMAEShicaF FHRITE TS, 3.8ton/ha« 45 5. 1ton/ha « 48 & 078 D KELHENOME B,
LDEIICERL R > TEMBEL BRI DOVTRAEDECAIZ - & D LAWY, ZOFEOHERDEEY
EBEBLTOLOL S LIV, ZhOORESLTIE, 2ORAOTHNNEERERD B nic
12, BEERIMMEE U CHIET 0B S B,

(2) WA EEER: —RICENERTEEL LTHESAV SN, #EOENE T 513 EHABRED
LINTO B, TOBEBREN B EETHMNDRILZ T H =YK IR TH? (Fig. 4), HAOBROHK
SOFHRTEN 8.6m TH -7DIKH LT, HMNOFBN S TR 4.3m LHIZEOESORETH 2, <
OXDTBTHMUDRILE T H <Y K TOKLERIL, 3.0ton/ha 4L 2. 3tonfha « £L730, HTOBOK
HEESUBEABHENE, ChERLES RERE LT, HEOEOHNE FHEED bHO B

5 HFBOR D TEERSE L LBBEEN

- e TNBI,
-5 )
ﬂﬁ % 3 / (3) #oMHELBER  BREBJHPRL
—
MEE HT, T, HEMOIEBHRLEERIEED
g BN L - TE-TL B EEDREOT, CCT
0 5 T % b/ FHKE b/ HICRRET A Y b
Ty HEE LB s s .
Average tree rr;ight (m) FRSH & THERBOLBE LI,
Fig. 4. 7h < v¥&ERE PHEE B MM SRZM D, BEFLZERENIFER
DK WP -1DT, 2EEOFEHETHRSE O
Relation between average tree BiE Uico b/ S$UAOEIER I 2ton/ha « 4F

height (site) and leaf-litter fall in
P, densiflora. TH-TDRF LT, BRXROEERIZ 2.7~4.6
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ton/ha « ETHAMOEZ S - 7255, LTFHORRMS

E/ FHMRID BN,

BRHETEERICESE UABBIZRNA N 255
M, TO—D2LULT, b/ FETAYOREELED
BT LnTES, BERBLMEZLOBEEERRT 5
&, Fig. 5 OXHICD, HEBESHEORMFED
RESBIULONTHEB LR I2ERBA N5,
FTRDLL, MEEORETVOMKARES o—FEIAIIC
AL, ROFRENKEL, BOLERLL {135,
T > THEEBOEZ B bDEELONS, L
L, hOBIMCES 2%EBESHZL, /-0
T2 VIR T 2.Tton/ha « 4E30, b /& « F o< Vil
T 2.8ton/ha - 0L 15D, BRHRTOERERIYL

s -
mlli"§c~400/
= *
oL
T
3=
£
0 7 7 3 4
Hp—Hc (m)

Fig. 5. 7Th~=v &b/ +0OEE

(Hp—H.) LHER L OBEF
Relation between mean height
difference (H,— H.) and amount
of leaf-litter.

Hp : height of P. densifliora
H, : height of C. obtusa

FTLHBVERVAROWT -2 bHIZDT, $BBRITILEND 2,

(4) MEpEHER  —TEVWS R EEERBRES (R 2HRBHY, THTIYKRTHB L, 15~18
FHHMT 5.2~b.5ton/ha « F£TH » 7, THI DM UOMS TIZ 8.0~3.7Tton/ha « L 7L 7E
S TW3, ChERUK D BEAIBEBE S X - THEIN TV S, THRRIE 20 EFTRTHRIER
BERICKEDLELDBIE, FEELBIRELNLIOT, 2hicf- TRERLE BRI 0LEbN 3,

(5) KMEEHKIEE : Bray & Gorman®  Rooiv 54 12, ROV AVARBHTHESNLY 4 —

—
<
T

o
T

)5 —7x—IE
Amount of litter fall (ton/ha-yr)

i T AR Ll
wed forests  Younger pine forests_o—"
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FEH KB
Annual mean temperature (°C)
Fig. 6. FEHTRE Y F—7 »— B L OBRK

Relation between annual mean temperature and amount of

litter fall.

K LEEKROY 2 -7 x—vBOHNR

Soild line : Range of amount of litter fall in broad leaved forests.
OB T AV GRARERO IO Y £ — 7 4 - VB O

Dotted line : Range of amount of litter fall in needle forests except

for younger pine forests
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DF— 2 AtEw, SEOBNEY 2 —7 3 —VREOBEFERANT S, TNKE L, JTZ—T7x—V
BIMAEHRTEGS B, DOTRIESH, EEEKRIND, BESR(EZIPNTLEILE LY
3, THbE, SEMEL KA ONTEERRIDRILE TS,
COEEEEEDBIHAOEERTH S & (Fig. 6), EEMMCTRIED HVHRICH B FRHIZ
CEERIL B LEANBS DND, —F, SERKTREREOBRIZ > ED LBV, THZYD
YEROEERERTIGREOBRIE EEA LML, 2.5~4.5ton/ha « i OFEFAOEE LS LHILL
TEWTHA D,

2) EEAD) E—T x—NVE

L) 8—7 3 —NVIFEED EDZEED, BHKEL 58~91% THHA, DPOTEOOHEETDH 5,
HHBRMANCE > THED K ITROSH Y, ORI 0.3~1.3ton/ha - 4 £15D, &YF—74—
WED5~19% 2 EHTN B, BB, CCTHEINTOIEERR, BLALWMITEEH, KR
B EAEOETOE AR CTHBERET 2DRIE, + 7y 7ERESUVTHET 2L4EBDH 5o
EEEDADEOTEO DN, HWEEIRETH S, HWETREIC TH<YHTEL 0.1~0. 2ton/
ha« £TH 3. B - BEFOETFRIFCLVEHEEESNED SN, BIE, NIEOENSOND, FIZ
i, EAD T FRT 4 ENHE LR T, 1973 E8%0E 1976 FRBKREET, TOETRELN
24, 0.6ton/ha « 4, 1.0ton/ha « sFICET 5485, TN L HNTHIED 1974 & 1975 FOE T RILE
W B REIAREY, 5, 1976FOBRTORTRERAFEOL) 2 —7 5 —VEOD 20% ZL5H7, 20
kS URELETOX FEOELHZ, v/ 3B LEPOMBEORFICENTHBD SN 5,

D DEMICIE » RIS NBEHH, T SORIZEIERK I D SIREMKRO S BB NERHES S
Nnd,

Il FEEERONE

FHEBERILE Y 2 —7 5 — & LTRIRD RIS SNoBRDR, TEMENP TRBH 06
Lk > T LEDICABINTO L A, —BREHE LTHEhic#Ean s, £ TREEPHOIRE
BOSE & DG, BREIC L 2RI ST DV THRE L1,

1. FEOHNBLEOHE

ERDAEOBEEREREWIC, VE—F Ty FihkE-tb0%%ED, —EROREEELY
DOWICAN, FRENOKORECE S, —EPMCLKERL, KHEORFERZHE L, 15, T
DNy FERERPREER PUEOREEECHBH I, FROSEBBERICRDONE T EH
5, ¢z TRIOFHBEENNE,

FNODERAES D LW, NFNOELE SMIIHRET B I - TomsikEd, TORRBDIEE
T (Fig. 7). T8bb, BREVEEICAS RO L, LEVKZORIEIRBICE-TVL, &
N2 B & ERIEBRORBICE > TIEENITHEDL U, Z0ERELH,

y=e R (1)
TEEND, CIT, y REEOBRHER (%), kREEEDS ) £ (),  BHRICKBELTY
5O (1) Thbo ChERBOERMIZZED, Ouson®, ROWICE - THHEINTV S,

WENOEELE L XS BEANS SN DY, EROARTS SN ERRORR, HEPHRIC
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2.0
= log k=0.721+0.0277 T
> 8
< 1op x
S &5 B o5
w | ——x # g o050 3 8 0
w = 50 * =) L . 2
M’,E ° o o 4° °
g s 2
®e ®E | %
= NN 2
i -2 o
2 0.1 R - ; - . .
N 0 5 10 5 20 25 30
0 1 2 3 4 NP2 = 3
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Fig. 7. BEOHBBREERORKMMEAL Fig. 8. Y &2 —y JHEIC L 2HEOHERE
Decomposition rate of the leaf-litter FEEHRE L OBFK
observed by the litter bag method. Relation between decomposition rate
O 7 + Fagus crenata of leaf-litter and annual mean tem-
perature.

@® =+ 5 Quercus serrala
X TH=Y Pinus densiflora
X & / % Chamaecyparis oblusa

1. Chamaecyparis obtusa, 2. Pinus densifiora,
3. Larix leptolesis, 4. Fagus crenata, 5. Cy-
clobalanopsis glauca, 6. Quercus serrata, 1.
Magnolia obovata, 8. Grass (Philippines).
Ko THENMRHEENG, LT, ERFSEELRELHE L QBRI ODWTIRE L,

EERLE (ORER) bk LEEHRE T EoBfE MRT 5L, Fig. 8 DL5KKiEE, K& A1
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log #=0.721+0.0277 T
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yREFRBICRESEEBINTHNEEEZON TV A, FRAUZNICT v REFTEOKRSVIHILA S &,
EIERIER D> B IES IR >R D R IR L 10 DD, HMREEORE SOIELALTH 2, ¢
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A JEICHER LT 22 E-YOTHNRE L 13,
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L, EEKOTFHT0.365., aF FHKT 0,45y, RIEMHT 0.60y,7% EEHT 0.98y,* &3
%, BENELIZHWEL, ABrOHEELTLEI EITOEME, BEHAT2~34, REMKTILS
~ 24, BERTHIETH 2, COBRIRY & -y FETEEOMEBELHIHEREAL G K
ENSOHBOBEKREE A BOREMRBEIMBL T S,
U g =Sy SETRD BEROE (B) & AJBEBWMEL ) 5 —7 1 —LEHDRDI K LOE
FRRDEED TH B®,
FAERRHIC A SN 23RS, Ny SHOEREERAUAEETRO LT LEET 5 L, BE,On
ERDOESI,
L,=Loe ™k
1255, LIcds-T,
Lo+ F=Lo+ Ly+ Ly+ - + Lo+ e
=Lo(1+e®4 o R L T )
e®)n—1_ Ly

=LO']/};1'£2 =1 _l_e_k .............................. (3)
L35, (2) K& (3) Ap b,
Be=l—ek Fii b=—log (1 —Fk') oo, (4)

HEoh 5,

CTTIHELT, BEENO A JBERHE (F) 2 501g/m?, 1EMOEER (L) M 3EHOF
AT 427g/m? THATHA=IYHOD b BLT B RO THE LT,

(2) KoK B 12 0.460y, 2 TH - 72D LT, (1) RTKdk £=0.474y"1 % (4) K
CRALTRWDB E, B =0.37Ty, 1,7, CDF 2 (2) Aokl b/h&idy, —
KU ot ZOXILEOHELLDE, V& —y FHECLZHME HRRELE TROEMNES C
LR, Ao BOEBYICIHEELSCHROBOKE, &, MIEEBEENTOBIDTHS S,

2. 1HIEBERERSLAMER

PEEMOBEL D & F v REEROEVEEMELED 2D SR REOCERNS - 22 &P, —fRici
TEIERAR DI 5 DS IE A0 H B DRSS 399, F 7o ST IERNIC LR AR € B LRI KD
LIEIMORIIEL B EVDN TS CERENPLY, SHEEEDORNEIZECEIEE BATUT #HE
ONRMBEREINIC ENPHINE, COMERDHNTE, WEETEHEDHO BRPTHOTNS
DB 13 &) U ERBE SN TR, 22T, SECEERRS LIRS, $FEONHRE
2D XS RREAS L B hERE Lt

FREICHE, /D THTYOEBRICF v REABOANEN ¥ ¥ ¢ 7V OEREDP (NH?-80, %
BAELT, 4 YFa"—¥aYETCOs 5%&%@%4!:%3?3?\'?:25)0 L2L, BAOPHRBR-FDLA
hote, TR OFETRMEBOMEEDDBHIRS TN S S LI, LEIYOHEORBHVHR>
NTNBEDTH D, TLTA VH ax—¥ 3 VEELD SEDHBRIRBITEN ) 2 -y FHEERANT,
BAOHEEHE LI,

b FEIER N SICAL, BEHEL Y /RS I HRICRBL, TORERBOELE L, £ORKR
(Fig. 9), b/ FHCiHNb0iE 3HEMT43% OEBREABD > O LT, THRICBEDDOD



TRAERBRICB Y 2 REOER (AR — 33 —
L00r bB/rEE _ B/ $%EE
Chamaecyparis obtusa C. obtusa leaf-litter
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Fig. 9. HELARZ - -HBORICB W BA DA RERE OB

Comparison with decomposition rates of leaf-litter in different
species stands.

F  years

1255% DRAHBD, £/ FHRICBVLELOLYSRIAMLTNE, T18h5, FHHROEYHEDE
50, b/ EROERELD DBETHD, 7IHENE ) FHEEOHRLREICIHURNBD -1 LR
BBCENTED, —F, BT FEEL e/ FRETHRRBORBEAES5 L, b/ TRITEVIGE
ORI, TIHRBOREELID ED -, DT EPDEIRERATc X DK / FHROEHRL
TFHRICHANTEMTE 5T EPHEEEIND,

CNEFARORRBRLE LT, THATYEEL a5 7HRETH-YRICRELT, TOoNEEEELEL
foo ZORETRE, 2F FHCEBOLBEEDOR D BAHRMNEL, 1808 ET60% ODERBIND -1,
ThIZH LT, ThHeYHRICBN T A< v EEL 46% OBEEBRLTH -7,

OXK, b/ FEEER ) FHERET Y b/ FBEZHRICBOT, SHEEEOREET %, 3
EROEERLEES B L e/ TR 60~75%, BZEHTIE55~80% &80, MkEBEIXKETE-
D LR o, T 5, HbtkE BRI TREBDSRICES T 3 MEYHRICGTEN RS 2 D7
B3, € FEEOMREEA~DEBOBN NS B> 72,
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DEATEI &I, £/ 30T he v B EHEROEIEC, 7323+ 7R EOEBLEROEESL

BeThd, HEMOEZEOSEBRESH, DEBEREEVED ONIHREHBKEH I, LL, #

ERICHEMOEELARSLEES, SHOERTREZOPRERBB =Y LEL-DT, §ke:bh

BT 57— 2 2EDLLEND B,

3. # 0 n @
& —7 3 =& UTHELICER SN AR ORRRROSFLEEOHER, BECHRTHBICRR

Ehahs &P, AIERENC LREL-T, THICET 2HERIEFITDNONMS,

L TOMOSIREEOHES,
® —EORIDOHEM (TH=v,

EEG)SU)
® HEEILFOBERRICHZ Y ITNKT, BLTHLOERRRILS Y 7 HOEREHES
DZODHETIT »1ce BB, YIFHTOBKLTHLLOERKIZ, BEOFERL SHE LI,
LEOKEEBRBD LT, COEMETHYDES w

B/ BTy ERKCREL, T0EROBRENE(LON

MEKKCHRELTEL &, SHMESES,
(EX 10cm H7120) L#DhREXR D toMEEBTH S E (Fig. 10),
FoE OB log w = 0. 680 + 0. 932 log D?

500

100

0
o

Weight (g)

10

BEE

o

1 |
1 5 10 50 100
hREFZEO=F (Diameter)’ (cm)
Fig. 10. #BH (7H=Y) OhRERO_FELEEEOBEK
Relation between square of diameter and weight of stem

woods (Pinus densiflora).

® : Initial (1972),
@ : After three years (1975),

O : After two years (1974),
x : After four years (1976)
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log w =0.477 + 1. 000 log D?
log w = 0. 385+ 1. 046 log D?
logw =0.291+ 1.080 log D?

L5 o foe KRIOBBICH - TYIR, AL SIEML, YFRSRSEDIC >N TIELRY, E1E
RIS ONTREL L - T3, BEEAE, MEIUFEORERR Fig. 11 0X3iC
Y, MEOHKEESNOBERBERSE N, COMREHEABTOROERE(EMD T LNTE
B, B, SRBICHES AEOELR, BROKEVHMBESEIEIECLELDTH S,

MR- TE I - TOLH, SRICHED OB

DEMAIE EA LD BNBNBANE D, THDE, LOC e

LRSS TR WD LT - T E (EE /R e
B R LT Eitiid, TH-Y TEBRBIR

LEHEELOEFESLS & (Fig. 12), EERBAE (Rw) &l °

& (P) LOMIKRERPRERBOENICERALC—FD

=4

XL -TWB, Likd->T, HEOEE S - THOIE
BEABETCLENTEE, ZDZERL/ FPHTTVOMH

AN

P=0.5—0.005 Ry AN
TEMNT B2 EMTE, BERBUROKEVHEZHERN NA

IZ2OWTHNE B,
HMORESEERE U LD CHEN DT XN TERRER Fig. 11. logw=A+Blog D* &

BEimcRd L (Fig. 13), BER (¥) LEH (4) &D
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o
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D AL B OWEZENL

Values of constants A and B of

e, the formula log w = A + B log D2,
0.5 THhTY 0.5r RV 0.5 o v /%
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~ o ox
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I ° OO\O o O® ©
(5] X\
}D o x.\ x..
N o -
> 0.3F 00 0% 0.3
= o0 x
AN :
g ok “Q 0.2k 0.2k
L
Y= X
£ \\
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EEKADE Weight decrease (%)

Fig. 12. 8 Mo EERALERELLEELOHEAFE

Relation between rates of weight decrease and specific gravity

of stem woods.

O : 241 After two years, @ : 34 After three years, X @ 4 #E{% After four years.
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Weight remaining (%)

— HEAREFEE £35S
Th<V
Pinus densiflora
100¢ 9~10cm
xg\..
X\oﬁcm
50 T O~
r ~l—2cm
X\
I Fig. 13. 7A=Y OERRIED
I B
Relation between periods of decomposi-
tion and weight remaining.
10— 5 £ + 2 Hho¥FEREE
Numbers in the figure are diameters.
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2 82 Abies veitchii
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e S 03 e*o
. - 0O )
Fig. 16. SRHMEKTEOBE 2502 8 §—
Relation between period of decom- ™ §
position and specific gravity of & 01l
woods. ’ 0 50 100
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L @ 2~
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=
®E £/ o®
# 8 10r o Chamaecyparis obtusa
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S« 7 h e
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e 5f
£ o
W = NS5V 3o A
- ’ '
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T [
.
i : : . . .
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Fig. 5. F ¥ KRB LB OERERMY
Relation between mean temperature and half-time of wood
decomposition.

* Yonepa (1980)5%
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y=¢kt
OBGENS GND, Fig. 13 257 H<YHMOFEER (k) TEERBINCKD 2 &, BER 1~2cm TH#E
2 0.20 5,71, 5~6cm T 0.12y,7Y, 9~10cm T 0.07 v, L7125,

THeY ERUAETE /&0 7 <Y OMOSEEEEEOKRN 3~12cm) ZEDIEHETRD
2L, E/FT0.08y, Y, 5=V TOIy, 1HEONS, BEEOERMAI , +THIE, #5<Y
THAELRY, £/ FRERTHFI=YOEIBPROBRLE T b3,

—%, BELHO Y 7 HOMERBELEDENTAS L, Fig. 4 0L3icih, SREERD S
& 0.0064y,t BE LN/, CZORENLD YIAHOLEREHD 1/2H 202 1/101K7223 $TOD £
EHET S L, WI0ELMHB0ESTOENS,

HOSFREEDENZ, HEOERNP EREOANMIS ZHXN M, [JEOENVICLREIKESh
3, £ T, EEHLEREMOBEEIMERILZ L TOEY B LOBBRERMKRTOED 8D
T# % & Fig. 15 k5D, HOGBIKRICKE (KEESN, [KROBNHIRTOMOSEIZE
BB Ebh s,

vV t#®FERE

HECE S FREEOMRERE, U &—"y JETHABRCRS L8 TE %, —F, LEdD
BHELL-EBRYO MR ERSC S HETH 20, ARYINET 5 & BRNICRIERE, S
CO; L LTHHENE (ChELBEFRE VD), ZOFBERBEIAETLCEICED, BHBBONE
DEMHELD 1 EHOERYNREEZANEC ENTARTH 5, L l, LETFREKREBHOSBICK
350%, BOTRIZEIELDNEETNTOS, Lichi-T, ZTORRONIEEZL 2BHICIEEE
DET BRBIRINS, BEBYNOSEBEHRET I DICEIAEEST 2 8END 5,

1. A%feFaEl e =

HEER O BEAL © HER, o Temperature

30 w %
URAS 2 - 17c BRETT-1 s~ Soil surface

#, % OMORKTOREH R 25:j:Ekawﬂmmmhwwwﬂfﬁﬁ*gwﬁﬁﬁa
AT A ) BIRIETH 5o 1

RS 10cm
FEERED AELE H B & Soil 10cm depth
(Fig. 16), EFHEL TKREL
> TV BHANE, TOEI (pprm)
THEEREICKESN, BEDO 10
LRI S TIHEFREORE S

20L . L " S

+ % ¥R
Soil respiration

13 5T B, “ P ™
o, HRTEREOEHELE T L
BBE, BREIKICHIRLIES sol - . . . . L.2l/min
) i3 24 12 24 12 24 12 {hr.)
s ons (Fig. 17 £ 9. July 10 1 12
BRBRERS T~ TOLEFR Fig. 16. W& & 5 HEFWED AL

Bita o 3m0  Fhihb, Daily variation of soil respiration by air-flow method.
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Relation between soil respiration and mean temperature.



BHEBRICE T 2 REOER (HE) — 39 —

HFRHOBRIIEL 10~11 BItfFbh TV 30RH LT, BRYOIRIT~8 HDIED BORIIC
Thh, D& & ICHBNRTERA LN,

HR L BB O MEEE & SR & ORICIIERBERN SBERSED St & 56d, 1 BEOLEETF
BB SR EOMICAAROEENRI L >THAZ MR ENE, 22T KB WEBORELERE
LBIERE E OTE) & HETRE L ORRERNE S 7 7IKRRT 5 &, Fig. 18 OX3iKED, H
BERT A EMTE S, TOREFERR

log COy=A+ BT
THRIh3,

BRSO HEE B 13, 0.03IGENEEZRLTNS, Tbb, KRS 10°C LR 5 & LHETFRENRT

B2 EICILBNDWYWE Qo2 DERERZEIW/ALLTNS ENZ B,

Table3. 1 £ B o £ B ¥ K =&

Annual soil respiration.

FEETE
Ha H i g om | B0 R Tt | X B
No. Species Location (yi%?s) meas;ll;gl-lt (S&l)lz rﬁ;}) Note
m?-yr)
1| 7 + Fagus crenata ?ochigji( N§tuf§l KOH 1.4 29)
4| 3 F 5 Quercus serrala iS%'}aitamEE 40 ” 1.5 25)
9 7 # <= v Pinus densiflora ” 23 ” 1.6
10 ” ” 23 " 1.6 Unpublished
11 ” ” 23 ” 1.6
12 ” “ 30 ” 1.7 25)
15 R *Chamaecyparis obtusa ?ochig 45 i L5 29)
16 ” ” 14 ” 1,4 ”
18 ” %-Iy oggE 12 “ 1.6 32)
19 ” mShigéﬁ 53 ” 1.0 19)
a| &7 :FC.. Zbﬁtsva\yéiz P. densiflora %yoggﬁ 51 i 2.1 -39
24 ” ” 12 ” 1.6 ”
26| /% (.Z‘.ﬂol?t;sc;y& L. leptolepis Yla‘lumana;ghi 50 ” L1 30)
T 51 = Y P. densiflora ﬁKyotf‘B w 1,0~1.4 - 4)
Mix mesophytic Tennessee Air-flow 3.8 7)
Evergreen broad-leaved Nara KOH 3.4~4,6 35)
Tallgrass prairie Missouri Air-flow 1.7 37)
Oak Minnesota ” 2.6~2,9 43)
Tropical rain forest Indonesia KOH 1,9 54)
Pine Tennessee ” LU 56)
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YA AR B EREBURAE - TEBSLOND, COBVREFARBCHESN, FEHKED
BENEC AT AMDEERS B BERND 5, THbBE, [EOBVHIRICH 2RI EETIBERY
EHnEB50E00, YN ARTEERYROZVHAMRERE(R TS,

2. 1 EREO LR E

140 E L2 BFERER, FORRAREEAOVEIREI SHET L LEHSTES, TNETK
HEINTHE IHTREE & bic Table 3 iKRLTz, FHEB KD 1EMHO LEFREE 1.1~1.7
kg COg/m2-yr T, MAMOERZZNIEERE BT

ZNETICHEINTV S 1EMOLETRE L BT 2L, CTHLNKER, TEDS?, Kucera
58, Wanner®, Witkames® QEICID 72208, FDEPOELD 2 D/AE L, FXIERES OF
ICHANT1/2~1/3 TH »7z0

COESICHEHICK » T LEFREICENS EULRERO—2LELT, BIEREDOECHE B 0N
3, BHIBRKE AP To0FEGERT v Y BINEE URAS iC X 3 RKHERE) THHI TN S,

—BICHBOHEL D BEDOFHETRDIAEDIZI AR E L, Kucera 5 g Xhid7vh ) RIRER
HBEEOK 60% OELPRONT, HICERIKRERERD >,

2T T, WHTANYMHE URAS ic & 3E&0HEE & 2 BT Lic, URAS TRebie CO, REEE
wE Qs EpoHELL 1B COBE, Ty ) RINETRDELOEKRESS L, Fig. 19
DEHIITY, MEOMIZIEEIC LS —FKL, Kucera 5 OHEORERERBRE -7, Th ) RIKE
L URAS O ED—FHLIzC &by, T TROK 1 LEHOLEFRESBH/NFHEETH 5 LR
210,

3. BORRBOHE

ISR B O ERYOSERE HEET S oBIiTS, TETFRE, D HOFREL 2 L5 BENS
%o

22T, HED IBFEET = vk L FEEX
FHRER T, TAEEFEO—EREOHED
B LEE ALYV XS I B X 30~40cm ©
L AETUM LR E, ARREDa Y
b o= VR T HEPREERNE LB L0,

$E% Fig. 20 iRrlEk, avra—wK oD
+HEEREDOREMIC & 75 5 TR O 1 120F
HEHEMT 20, —WORERTTRIMED
FEEERER a v ta—rR O ENED B /NS
s THTYHKB0%, AFTHE0B Thb,
COMXOELRROFERE LTS E, LEFRE

10r

URAS (gC0./m?*-day)
[ ]
\

5 10
KOH (gC0./m?-day)

iz 5» 5 BOFRED HEIZ & X7 20~40% Fig. 19, 7% Y BNE (KOH) & URAS
CHNTHBENZL D, Haser 52 bEDED B (B Lo
fEE1/3 LHELTHN S, Comparison with soil respiration rates

by the method of KOH absorption and
avire—nEO 1 EMOLEFRES, FY by that of air flow (URAS).
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LR L 1 BOLEFRE L OBERL i
ETBE, THTYKT 1 6kg COy/m?
o 4F, R FH T 0.48kg COg/ms « 4F &
Y, TNOERYBCBETSLE, B
DED 750g/miEE L 225g/m2 - LI
b, THTYRDERT CITRDIHEAR
IS0, T2 A, BEBRAR
BEAERZELTHRRDARAFRTIEPE
DINSWVEIZIE 5 TN B,

RO R BSSE O EFRE I
G BB TH VK T20%, ZAF¥
MT40% THo L REL, TOHEL
EekKpizavira—wEo 1 EHOL
R ES SMIBO 1 EHOFREBEEH
EUIe TH2 YT 0.32kg COy/m? »
4, AEH T 0.19kg COyfm? « £ 213
H, ThEEMBRICHETSE, 150g/
m? e £ 90g/m? - EE LT85,

iR o) B X
Root cut plot (gC0:/m?-day)

4] —
101
5—
X o7 ho SiflG
X yEx 7#27 P. densifléra

% 0K X A ¥ Cryptomeria jap.

0 : L '
0 5 10

arta—LK '
Control plot (gC0O./m?-day)
Fig. 20. 2 v } a—vXK SHRUMK & OT%
IR B D Hk :
Relation between soil respirations in
control plot and in root-cut plot.:
Ko FRa v - VvEEBRUHREOK

Numbers in the figure are ratio of root-cut
plot to control plot.

THATYHRTHEL: 1EMOY £ —7 5 — VB, 3 546g/m? - 4, TOfhhs 8lg/m? - &, &Ff

BT 627g/md« £TH - 12,

avre—VEOTHTFREND Y& -7 4 —VEEE LI CEE RO

. Table 4. +EEBYMOSHELHHEE L DR

Relationship between decomposition and supply of soil

organic matter,

s & ABPAREY TRIUOR | AR SR
No. Species ecomposition| Supply | Supply/

(g/mi-yr) | (g/m?yr) Decomp.
1 7 + F. crenala 501 561 1,12
4 a 3 Q. serrata 478 437 0.91
9 7 # =y P densiflora 534 430 0. 80
10 ” ” 534 378 0.71
11 ” ” 534 278 0.52
12 ” ” 568 657 1.16
15 = C. obtusa 501 305 0.61
16 ” ” 468 239 0.51
18 ” ” 534 235 0.-44
19 ’ ” ” 351 353 1,01
21 B/ E T \yC. obtusa & P. densiflora 701_ 682 0.97
24 ” ” 534 292 0.55
26 E/ &« 45 <y C. obtusa & L. leptolepis $478 . 356 0.74

1) FRE Soil respirationxciozx 1.75% 0.7
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HRETHIETEE, 123g/mBe £ERD, 3V Fu—VROTHEFRED SBRUMKOZIEE U
WTRDFARFRE CFERHBRHE T 150g/m? - ) IO EIRE » o,

CNODOEREPSBRO FREZIHTFEED 0% & LT, THEFREANEINTH IR TOLE
HBHOMRRERYD, V5 —7+—1B (FROELE) LOBREA K (Table 4),

ZOTMEOEBLZEBYO HRELMRBORERTHZ L, 0.44~1.12% L1310, ORI THE
BOERIBREP -7, ZOTLERLEVIKIBEFEYSRLT 5EMICH B LA D, KL, TTT
ROTEBBEIEADPSDY 2 —7 4 —AHTTH - T, WKHEEOHERPHROEEREEZTH TR
nok, ¥, MMBCBOTLEZORERICELERDIEZNC LB EEERLTE A LENDH 5.

4. HFEHED 50 CO2 BER .

WES SR AN S COs BiTid, LETFREE UCHETER CO BORMIC, BRPROEED D
D COy FeAEDDH 50 ,

 RAFPE/ FRLEDOATIHTH, HESLZORBABOETMILALRNY, ThiFEREIIMES
RIZSRVBESNEL, LkrL, RRALLRARLE TR, ARSPIZVRAKOEELSO DI, b
POHEHEIND CO: B3, RERDOHEDCEEEH I DI, ERTHT LI TEIN, )

W 5D COy RERZ MAIpic, RBMELELT, SEBEORNRLZTA<YEYIHER
T, T ) RINET COs RAREHIE L1309,

MRMBICHE - T COs HAEBH LT, SROBE (CCTRHETRY) Kk >T COs R
BBRLHEELONHDT, COMEOHEBRESI (Fig. 21), SV +DORIH 54, BHAZLTR
MOKSIKRSEDBFRZL, HMELHESE P (g/em?®) O/NE 13- iR E COs AR (mgCOy/g)
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O KEIEBWTH S 2E£HOH O:1x F A  Blighted woods
Woods laid on the floor for 2 years @ : BEFIRBhicH

@ : HERBHTHE 3EHDOH Rotted woods fallen before 43 years
Woods laid on the floor for 3 years A 46l AN

% REEICEBOTH 5 4 £H ok Rotted woods fallen before 46 years
lai Aoor for 4 X 1 TRERNICEN I

Woods laid on the floor for 4 years Rotted woods fallen before 78 years

Fig. 2l # H O W E & 25°CT O CO % & B

Relation between specific gravity and COgs evolution out of -
stem woods at 25°C. -
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COg=—ar+b (a, b:EE )
@ﬁ%ﬁ%benéoCwﬁﬁ%ﬁﬁﬁmibé&&émﬁ%wﬂkﬁ%mé&,%ﬂé@@*béﬁ&
xh3 140 Cos BRSNS,

KE PSR TR SR LN, MECER SN T 5 A 9. 5ton/ha  BIH SN
2 COs BI2, 2THTFRED 4% CHY LI EEBELTV S, COTELLLTOMIEABLNE
KEEDMRIC & b 755 COs RAEBI, REKORROBROPTRERTERNC LBDP 20

V ik ¥ B B

TR I LS, ) #—T 5 —VEDZOMREERV BN AE L OBRICKE SN B b, HE
K;cfk%<£motob@b,ﬁﬁ%N—zmurﬁﬂbfaaa,ua—7x—ws,ﬁﬁﬁﬁa
L —EOEMMS DN, T, REOEBEHELQRE L OMRTEEIRE L, '

1. HEFEHTOREONEER

%%EM,M%,ﬁﬁ,ﬁﬁ%#mamébamﬁmﬁéﬁtwm,Mﬁmxcfk%<iﬁacL#
b,&%b+ﬁﬁ@ﬁkqtﬁﬁfm,&EK&%%ME&%?&@HEK&K&5ﬁ9§&ﬁ%b<ﬂ
Y, BEERBICEL, BYERIIEL >N BEEPREIE L T—EEIES QEEX l’th{o

Z G, Toa¥Rs i BIRR LTW3THAHS EBLNBRAKT, gEENcEhBES S L, BT
gmﬁf%w4mmMMWW,&%@nmmﬁﬁﬁTmMmmwxﬁﬁﬁmrFv?%f%Mwmw’
LD, SBSICEZEOBHEORE R, BB EE 300~400ton/ha & BVORWEICALTL 2
HADE, ’

DX S ICHE LS AR ERIR T 2 8 EE0RENICE T, RHREKEELORIKRE - b L
tﬁ%ﬁ&énmmotcam,ﬁ%ﬁﬁﬁ%mﬁurﬁﬁ%ﬁz,%@ﬁﬁm%qtiﬁﬁ%aorm
312D THH Do 7

TFEREIC S B EHOBME, SR X > TAS EDUD T L1, EHEEOEK IR
BTHBENS 2 EARLTOESOTRIEV, THEh 5, BHRMIALXBO/S T Y AITE > THhE
5T B, WAREARIERTHY, THRYE—7 4 —VEFRICKBEHTH 2o

FAOKARBREER GAEEBICPRESML I 0) TRTC BT, WHEHKT 120ton/ha
-m,&ﬁ%ﬁfm~mmmm-¢,ggﬁﬁfm~wmmm-¢@@ﬁﬁ%§nf£bw,%ﬁ@%
kAR ENARERAE N, b, BEOREDRAR, HRERE SRS,

%%%wﬂ%#%ﬂ%%ifkéaéméﬁéf,a&@b(@wf£5&?nu;%%fu%wuﬂ
CRA - BOKHBH Y, Ei, BEETRHENRALHYE - BOIEMRDHET EIE D0

FHELTOY #—7 5 —VBEFRERE SICRROBOEIR ERED, WBLIY £ -7 & -V
BASHEHEINCE EHTH B L, BHKT 8~15ton/ha - 4, BEEKT 3~8ton/ha « £, HEHFKT
L&ﬂmmm-ﬁ&ﬁb,ﬁﬁﬁﬁ<§5m0ﬂfu5—7*—»%@@%%Kﬁ¢?5ﬁﬁﬁﬁ5o

SEOKE, BATOREDHARIRADE N ECHRES, KRAOTBEERAZL EVL 5

2. HBEPTORIENER :
KH~DORROMBRE, BEHMEIEASVICEIIb LT, HHICERSN T 2RRER, KB
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DENE AR ELLEBBEAIRD B, TTRALIIKY & —%y B X ABEEOHFERE L ER
SOBBRTHED LN LD, ) F—L LTHIIKME S h-EBHL, BEMRIZLEISRLTL
EHDTHDS,

ZCZT, BERREE LUARRICEOT LIEEERY (A B IBNTFHREBCEL T30
LT, ¥ =LIC b bFHHRERERYD, HEELTELOBRELENCHIRTHRE L,

72K L, BHREBEILTOY 2 —7 4 —LENMEINTHRORAIEVDT, CCTRECEERE
o THBBE L, BEOAERL LT, BEMRTRAEERZOLDE, i, ERERTRZOK
HBAEZDEEF; > TOE0EMEL, BEBESZOERTEH -2 bDEME 7,

DL RHETRO L LBEERY O SRR BEREELOBEES S & (Fig. 22), A—HER
EoMBICENTd, BHNERGFORNPHEOENT SICEESH, KB 5 Y F2b
bhd, Ld L, B LTREEN BRI ONT AREIT IBERNICEAL, BERESH
90°C DEEEMICET 2 b F= VKT 0. 01~0. 04 y,71 89, #7 190°C DEEEr D LM FIERH T 0. 04~0. 09
yr7H49, 300~350°C D & A HAFHT 0.25y, 7 OFIHRDOK S LEETR LTV 5o

L OVHBREEBNTRERINC, HHUCE B 228, Nl SVOFH TRERSRBERT S
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Relation between the decomposition rate of soil organic
matter and temperature summation.



HBHRERRICE T 2 REOER W) — 45 —

3. RMFORENER

RERYE BE+A B+ SREEOBBELRETSS L, [KFHKHEVBERETRLS
5D 500ton/ha FIEDEE & > T B DHE,

RRAKD I S BHKRTE, BEAOEHBEIAREIOBRIIELALRZVORH LT, LEERMRIE
DRENELHREEDELNE-TVE, TOT &S HRIRFERRR, BERBSTHTCE S ER
L, ZBEicisoEmicd 3,

FROGORRRER, HETORFOBERE LULETTOBROBRLE LTEHN LD THD, RO
SORBRBEIPVAE X R EOBHBHIENCE ->TRESTL 3, THLD, FTA~NDOIARBADN
BRTHY, RANDEEZHIMAOTFR L LEFRTH 5,

TTRBR K S IOLGREE, BAROTERE, SERESCHBOFNLLARERENIERS,
RERTORZAOERFEIGEMBORKIZLERENENE 5,

VI HREAHRMOBE

FEEGLE LeERHO Bat4 5L, KRR S20RHOALHRTE 5 BELZELCREIS
B, COTERY =T 4~ & LTHRINIHABRYB L TOMERLEIB I ZHND G- RBIEHZ
T EiLILD,

Ll, COXIBEELLHRERRRET S L, VE—7 4 —VEBOFEEZLICELSECD,
FELTCOHTBRHOB S ICENBEL S T Lici] 530,

Fr, AEPE/ FUEORENENHABRKRITIREOHENBET 2R, HROFRYPLH
BRATRCLPT D, YEBERRSEN, HBOBLESL LPT {5119,

KR, COXIRHEBRROIANELSNBREEE LS WHERERI AT S LEH
H5D,

1. BEREAHEHOTX

HRAOKHAOHB R, HHEBRT S L HNCEnitiis s, GRBOERICHE>TLHENI
BRBREMLTO L, L L, MEITLTNDICX ZEOEAN &Ik 2HHA~OHRY O
ERiBECERBADEETH S, £D1HLELT®, v/ +:HE U7 FHEEREOTEEERD
ki b 5L, Table 5 DX S5icih, 4~54EHT 4~5tonfha &7 - T3, FHEMTIL 5~ 6 44
FHETHOBTHONTOEZDT, BRECWRZTOTEHEERD, S 2 — & LTHRRUCER ST
BT LD, CORBEAROEEEER LR LLENLDPPEVETH 5,

BRI EIND &, HE~OFRYERECELSEC 20D TR, HRBOFEYOIHEEE
KHEMIHRC B EBbNDT, V) x— 3y S LEFRIMELE TR~

b/ FETFOEEEZLEN Ny JiCAN, ThEhORMEORN LRRHHICE &, €NO0EER
Bb A~ 7 (Table 6),

E/ +OBEERIHRICEN DL SRIFHHICE N b DDIE ) BAENEP -2, LHL, 77
OEETIRHA LRBEH S TREL D o700 TRRAREBHTREROLDIESLES, HRED, S
B EBOSRINKLLK B D THES D,

/R T LR RE LA EREESL S L, £/ FHATRR 1.5kg COym? « £ ThH 7D
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Table 5. # R B W © # &£ §&
Biomass and main species at the cut-over area.
N 5 2, =
cutting cutting (ton/ha) pecles
E / * 1yr 0.5 Y =z U Rhus trichocarpa
Chsci;nggcyp aris obtusa K54 FvET  Callicarpa japonica
) 5 v 7 Clethra barbinervis
T # V) Boehmeria tricuspis
2 4 o= 7 W Macleya cordata
AE/ xTDH Athyrium yokoscense
2 29 E 2 vy, . -
. Acanthopanax sciadophylloides
LFHF T Callicarpa japonica
7 <= 4 F T Rubus crataegifolius
A A * Miscanthus sinensis
r ¥ X N Vitis thunbergii
5 3.9 7 va F  Clerodendron trichotomum
F 7 v Stachyurus praecox
A 42¥h 7 Acer mono
2 x * M. sinensis
7 b Vs B. tricuspis
T hbazeF Artemisia japonica
HIELER K 2.4 A A % U Sasa purpurascens .
Deciduous broad- N
leaved forest 4 4.7 A X & S. purpurascens
fREfE LEHIKEe / FHEE, 3FRHPOSEELIETND

Plantation of C, obfusa planted at next year of cutting, weeding once a year started at third year
after planting.

Table 6. V & — N w SR L2 EFED TR

Decay of fallen leaves by litter bag method. (% of initial weight)

7 + o 13 * O K ¥
Fagus crenata leaf Chamaecyparis obtusa leaf

7 o % | T LeE | e s s “lutorar ©

F. crenata forest area of F c. C. obtusa forest area of C. o.
Dec. 1974 100 100 100 100
Apr. 1975 98 98 93 97.
Dec. 70 69 74 56
Dec. 1976 46 54 60 46
Dec. 1977 44 48 58 29

TR LT, RIBHHTIE 1.82kg CO/m? « S EpILD RERMEIL - T, T8O D, RIBHHIOF RS
DHEEIR, HAOK 1.2 5 T3, CNRHEORESHADZNICHNTELRD, LEHO
EMDIEBEERLIE, ERHOMRLEEI D TH S, 08, v/ +HREHFHTOFBRY DL
BERESEEON1L.5ETH -7,

PIEDE S KBMEERT 5L, LEAOHBYORBESESICNAT, LETTORBNDIRE
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AHEE BT LT D —ERAIC-HISERYBRS C BT S, 351, HROKRRICE > THBORTER L
DHLC B D, BIEMEBRIZ-EDCERINTOAEIBROBDIC DML L LiTind, & ICEE
WER TR RERYEMNER OBV K, SERIE(HESNSN DI, FROZEBIRTES .

CDES BRI BHMOTNERH S FEO—2ELT, K5 HREOEME SHIREDOLS
BWIEERAZERDANTOLRETES D, Licdi-T, SBRIIFHRAELHGERBERL OBKICOV
T, KDELIBHE LTI KREND S EEDLNS,

2. EXRLEHHOB)E ‘

HERSHREEMAL D X, &K BANEZIDEIHCRAT 2700, HEEERKEL, I,
B E D HTAICE 2180 L EERMOK TS S BRERENBIED AR EEREICEOTENT
VAR RSN ENDILT A3,

TTRAI DI EREARATHE, SEOMRERESLIHRND L L LI, b/ FEE
D& H I B AHIECEELREES &, TEPARYORTEBLT 28852, LrL, $EER
ZTHEED LT 2 T ERRBLABEN, Z

- s b3 £ ' = 10 -
o)f &)E‘] lJ;j &%%%Eﬁﬁb‘t) FEﬂ&LCCk § % /. /hat E ﬂk
D FERA AT AN E SNT 2, W"*é § o Mixed stand
§ ~—
COTEEABREROMRICEI-TRERS ﬁ,g 5 /.
[

2% (Table 7), ZOHPEBICKLLET— e —o—o0— E J Xt

- < o . . Chamaecypa:is obtus‘a
FIRZ L0, FIHE SV PHFW BATLHERT 0% L 5 = e =
TolEREREAZE, TEEERLED OB

Stand age (years)
Fig. 23. gL A, BHERHEE OBRK

Relation between stand age and amount
of organic matter in the A, layer.

AHHEENEI TS EWVZL S,
SERZCH LT, e/ F e ThHTVOX
3128t 4 BR T, SRABEORESRITE

Table7. #%# W B B & T B WM &£ &

Relation between light intensity and under-ground biomass.

*ﬁ;]?ﬁiﬁ ﬁ]:’:ioﬁas;E E Mt.t A&
(%) (g/m?) ain species
& MoK K 1.8 | 2 Leaf 0 MBI 72 L Non vegetation
Non-thinning JEFMY Non-leaf 0
5 E M &R K 5.3 { & Leaf 38 Y27 Y44  Hydrangea macrophylla
Light-thinning JERL Non-leaf 30 T + =y Pieris japonica
Y by A3 Smilax china
v 3 ¥V on Gleichenia glauca
WmEMA&RXR.| 1.8} E Leaf 69 YT VYA H. macrophylla
Heavy-thinning JEEI{t Non-leaf 24 VRAY ST AVE Abelia spathulata
7 o = Y Benzoin umbellatum
Y b AT S. china
v 3 YV on G. glauca
ke / * Chamaecyparis obtusa
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Carbon Cycling in Forest Ecosystems
—In reference to litter fall and its decomposition—

Teruhiko Kawanara®

Summary

This work was carried out to study the carbon cycle in forest ecosystems, especially as
related to fallen litter and its decomposition.

(1) Accumulation of soil organic matter

The amount of organic matter accumulation on and in the forest soils of Japan varied
very widely depending on many factors. Geographically speaking, however, the temperature
gradient may be the most important factor, as indicated by the very low organic matter con-
tent level of tropical forest soil.

The relationship between total accumulation of organic matter on and in the soil (C) and
the summation of mean monthly temperature with 0°C as the threshold (T") is expressed by
the formula;

log C=1.898—-0.005T

(2) Amount of litter fall

The peak leaf-falls of forests in Japan were observed in early winter (November to De-
cember), and in the tropical forests of Philippines, leaf-fall was obserbed thoughout the year.

A wide range of annual litter fall production was measured in many forests. However,
the higher litter production tended to be in higher temperature. In Japan, mean annual leaf-
fall was about 3 ton/ha. But the annual leaf-fall varied in different cases. For example, there
was more leaf-fall in young forests than in mature forests, more in broad-leaved forests than
in coniferous forests, and more in mixed forests than in pure forests.

(3) Decomposition of organic matter

The rate of weight loss of leaf-litter tended to decrease with time, and the trend of weight
decrease with time was close to an exponential curve, and the relation was formulated as

y=e¥
Where y is remaining weight of leaf-litter, 2 decomposition rate, and ¢ time.

The decomposition of deciduous broad-leaves was faster than that of conifer needles. The
addition of deciduous broad-leaves accelerated the decomposition of conifer needles. However,
mixing conifer needles with other conifer needles didn't promote the decomposition of these
needles.

The decomposition rate of stems depended on the stem diameter. For example, the de-
composition rates of Pinus densiflora stems of 1~2cm, 5~6cm and 9~10cm diameter were
0.20, 0.12 and 0.07 yr, respectively. Specific gravity (weight/volume) decreased with decreasing
weight rate.

(4) Soil respiration

A day’s soil respiration increased exponentially with temperature. This relation can be

expressed by the formula;
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log CO3=A+ BT
Where CO; represents soil respiration (mg COs/m2-day), T is daily mean temperature (°C), and
A and B are constants. The slope of this formula (B) is about 0.03 in all stands. That is to
say, Q@ is approximately 2.

Annual soil respirations were 1.1~1.7 kg COs/m?-yr, and root respiration was estimated at
30~40 percent of soil respiration.

The rates of CO; evolution from wood litter increased with time since the dead of the wood.

(5) Cycle of carbon

Photosynthesis, respiration and litter fall all increase with higher temperature. Conse-
quently, the cycling rate of carbon in plants increases in hotter regions, though plant biomass
is fairly uniform irrespective of climatic zone.

The decomposition of soil organic matter tended to increase exponentially with tempera-
ture; 1~4 X 10-2.yr~! in subarctic forests, 3~9 X 10~2-yr—? in laurel-leaved forests and about
25X 1072.yr1 in tropical forests,

Both the litter fall and decomposition rate of organic matter increased with temperature,
This fact implies that the input and output of carbon in soil, i. e, carbon cycling, is faster
in higher temperatures.

Amounts of total carbon stored in forest ecosystems were not clearly related with temper-
ature, but the rates of input (photosynthesis) and output (respirstion of plant and soil) tended
to increase with temperature, that is, the cycling rates of carbon in forest ecosystems were
presumed to increase with higher temperatures.

When forests are clearly cut, soil organic matter decreases gradually, because the litter
fall stops, decomposition is promoted and soil leaching occur. In order to keep organic matter

in soil, it is necessary to avoid clear cutting of forests, and to develop multistored forests.



