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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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Tablel. 8 & # 2 @ # %
Description of the experimental stands.
; = | B #
JFE%ILS eciesﬁ Iiicatia Mj&gf% Iﬁ%nﬁ%’ ﬁigﬁ D;-meter Note
P O |[(mofha)| (m) | Ly
7 > m| H & R
! Fugus crenata ‘Tochigi [Natural 8es 10.9 15.31 (20)
R
2 s @) Kyoto ” 782 14,3 22.3 } an
IXF 5
8 Quercus mongolica -y “ - ” 1,900 19.5 14.0
o F 3 1 S 5 .
4 Quercus serrata Saitama 40 2,350 1.3 1.8 (Unpublished)
5 (2 " 20 6,100 5.8 4,2 (23)
¥ ¥ o* W E =
° Zelkova serrata g’%‘okyo 65 923 14.1 15.3 } (Unpublished)
7 (2 ﬁ(éunm'é 60 960 | 19.1| 19.8
a v € 2
8 Castanopsis cuspidata ( Kumamoto [Natural| 2 950 11.3 10.4) (17
T h =y 1) i %
? 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 ) ” 30 2,130 8.8 1L.1| (23
"
13 (5) Kyoto. 20 1,900 9.5 128| a7
R
14 EG) *goky;( 15 | 30,000 5.7 5.0 (23)
/ 1y
15 Chamaecyparis obtusa Tochigi 45 1,230 15.8 21.8 } @7
16 @) ” 14 3, 600 5.3 8.6
17 5 i 19 2,355 10,6 12, 4
18 (4 ” 12. 3,240 7.8 9.1
19 (5) mShiga 53 1,175 14.6 19.2 | (Unpublished)
S F
20 | 2 cpyptomeria japonica - ” N 6 | 40,000 4.1 3.9 (@3
B/ F e THTY !
21 C. obtusa & P. densiflora Hyogo C. 51 480 20.4 211 W
P. 50 283 23,4 34.4
22 () ” C. 33 933 10,9 11,6
P. 32 622 18.0 21.3
? (30)
z3 (3) ” C. 22 1,867 11.3 12,2
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 | (2
P. 60 182 18.0 24,2
e/ FehT=y :
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. (03%) (Continued)

No. Species Location D) |(no./ha)| (m) aErcnIﬁt)er Note
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0|7 ]gi;)\;:g'jzarp 7 | Lass ) 7] 1zs

THRINTWD, € LT, COEFNMTE T40MS B, BRSERTLEILBIORERZ, BHY
TEHIRIBICEL, HIRELOMELRIE L, L=k C LB T LERLT RO,

ZO L=kCoRrobbhrdLiic, FHREKHZIHIOREEERER, BB LHBRLD
REZER>TRE ST B, WOPANE, BB ESEFEOKE S, LBERLE URROE
OFESERLTNBLENZL L,

O Va—-T7x—-)L8

HH~OEBHOMBELE LT, V2 —T2—1ick3bDE, MELEZBREE6DINBZ, L
L, MEEBREENET A LBEETH L2, I TRAE LTI, 72775 Greentanp 58310
BOBEF— 2% LI LTHEEUEHRERELTY) 24— 7+ —VBOH12$50T, Y2 —7 45—
HEOEZORSTRBORERGZVEAKSESZ LD, V2 —7 4 —ViZEFH & & bt~ ORH
BE LTEETH 2500719, HH~ORIBED 5523 ORAEBRUEY & —7 4+ — 1D b 58]
Sl r o TALEE N

CDEHRY 2 —7 5 —VRIFE~DEBHLESOTBERMPRBETH 2L E DI, TTRAEIK
HFROVEEROBHO Eh S b EERRE TH 5700, CCTRIEMDY) 2 -7 —nB LI,
ENSICEE T 2EFRICONTHRE L7,

WEFEROD>EDEDEBTH 5,

FEHSACImME (1mX1m) D5y FE25~10ERBEL, FERELTCEA1EOET Y 2—%
XL, @ Lcob, ¥ B, #E RE 2oficdd, EnEhoBEEEHE Ui, MEERIIHK
NCE->TEBY 1~5FTH B, 5B, RAEKDOFN%E Table 1 ITRLTE L,

. F 8 & 1k

BODPOY F—7 5 —NVOFEHENE Fig. 3 ITRLI,

HIERM P BEELIEMMOETR, 10A~128 ML -TRILA~1A) OBEHRICh- L5
CEPFLTOZ, T7bs, KBOEKETES, Lbl, BEHDACET T CENTLORT LT
FH 50, WAMNBKEELUSET TV S, FEEMOFHCEE LB 2R EBLOEATH B L,
PIZE, WWFEETH VR THA%, BEEL / +HKTHRHI0% L1120, SEHKTRPTD OBBE
BB CTOIEREL TR Ebd b, COXINEFTHEHPoEER, ERARIZ 0%, MARY
S[EEBC LD BOBRETHBEEDTOEIHDLEELON, T, TOEXEOUEBEITH A9,



— 26 — WESBRBUAERE H3UE

a4+ 3
{g/m?) Quercus serrata
ot
300F P %—‘—Others
200k &=

T—Leaves

1001

iz VA7
567891011121 2345
72 73

oo M av A
200k Zelkova serrata 300r- Castanopsis

ﬂ cuspidata
200F 200F

100k 100}
% | | A
5678910112 “ 56783101112 1234567809101112
76 77 76
T h e
200 Pinus densiflora

FILEST Sisterocan
100, Albizia falcata
50,
5 6 7 8 9
79

Fig. 3. ) 4 — 7 » — 0 © F i & 1k
Seasonal variation of litter fall.



HRERBRICETAREBDER (FIE) — 27 —
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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° 5 Ty R, b/ FsikE b/ RICRRET Ay pE -
TS FRAH & THER O LS L,

Average tree height (m)

Fig. 4. 77 < v&ER & EHEE OB AR SERM S, MEFCLIERZNIIEX
DB ELNP DT, 2EHOESETHSH O
Relation between average tree Bi% Lic, b/ SO %ERIZH 2ton/ha « &£

height (site) and leaf-litter fall in
P. densiflora. TH-7DRF LT, BRXROEERIZ 2.7~4.6



BRERBRICB T B 1R

tonfha « FECHAHDERH - 7245, LIFNOBRM D

E/ FHMR KD BN,

BRMETEERICESE LABRIZRNSNEES
SM, EO—2LLT, b/ FETATYOMEELD
2 EMTEL, BERBLMEZLOBEEERRT 5
&, Fig. 5 oXk5ICED, HESESHBOMBEEN
KREQBBEONTHEB LR I2EMBA N5,
TRbLB, MBEEORETVHARES o—FEILAIC
AL, ROFBENKEL, BOLERLL {135,
ZThick- TEEB L (U cdbDEEZONS, L
L, OBRHRCES 2HEEESHZL, /F-h
5 = VBT 2. Ttonfha « 430, /&« Ju<= ViR
ZEFKT 2.8tonfha « EW LD, BRKTOERERNN
FTLHBVLRNANRVWT—2bH50T, 4HBRHT

RoER (FE

¥ B
Amount of leaf-fall

e
v

0 . , .

Hp—Hc (m)
Fig. 5. 7h~wv i/ +OMEE
(Hp—Ho) L BERLOBRF
Relation between mean height

difference (H,— H.) and amount
of leaf-litter.
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litter fall.

K LEEKROY 2 -7 x—vBOHNH

Soild line : Range of amount of litter

fall in broad leaved forests.

OB T AV SRR ERO SRR ) £ — 7+ - VE O

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

for younger pine forests



— 30 — HERBRETIESE FIUE
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BEEDADOEOTEO GO, WELIRRETH D4, HETEET TH<YKTEL 0.1~0.2ton/
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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

i3, HEORVGH DA, kRIECKEIH, WEOMIKRAFNES 5 7 THREFKICSD,

log #=0.721+0.0277 T
THEIND, EFEKENFCHIBRTLi30.2~0.4y,7, 15°CHIRT# 0.5y, 28°C T 1.2y,71
LY, REOEVELCAREBRBOBLHBERIRES N TV, T480hL, KROFHNLELAEES
BYOIESEE N LIz B,

Fig. 7 icBW0 T, SR SREROIE M, Tk, TREID SEEHORIBEFICEBLT
WEBOBEN, O ERIHEMID BEEMOERDIZIY, T, HREID SEEHOEEDR
S0, HMESENZEERLTEY, BERERE, REHEM, TRAEE, TREIEEOHCHFERE
PINELBBEASBAOND, COXIBRBI X IEEOHNREEDORNT, BEORSE, LT
yREFRBICRESEEBINTHNEEEZON TV A, FRAUZNICT v REFTEOKRSVIHILA S &,
EIERIER D> B IES IR >R D R IR L 10 DD, HMREEORE SOIELALTH 2, ¢
TEDHLTF v REFREOREVEERER BT IHEANS L2 bbb, ChERUXIBER
KDOWTKRE - P L > THHEIN TN D,

A JEICHER LT 22 E-YOTHNRE L 13,

,= LO ------------------------------
=T IF (2)

TRHONBYD, T, Lo it 1FRIOKER (gm®, F BHEHHO A, BOLEHE (gm? <
B3o 55, CORIHKID A BERUBHTERBICEL, 00 LE—ERIE>TVBEEK
BFOI B, Ac BAKDOTHOHREREN KD SN B,

A BOEBME RS JUBEBORIESKIZ TONTHEHST (2) REAWT FHHERERD 5
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L, BHHOTFHRTO0.36y,, a5 5HKTO0.45y,7%, RBBERMKTO.60y,2, HHEHTO0.98y, &3
b, WENTESICHL, ABPOHAELTLED ETOERIL, BEYHHRT2~34, REEKTLS
~24, AWENRTHLIETH S, TORBRIIY & — "y VI THEEOSFHBAELZRLEBRLIALL &
BEOBOHMBOHEKRIE A BOFEMIIR{MELTO S,
V& =y FETRDI BEEBOR (F) S A BERMEL V¥ -7+ —VEHORDK K LOB
RREO LB TH 5%,
FERHICHR SN BETEY, Ny SNOFELRIUAEETRDL LT LRET S L, KEDLLn
FEROESII,
Ly=Lye
€153, Lizhia<T,
Lo+ F=Lo+Li+ Ly+ 4 Lo+ oo
= Loy(l4 e ¥4 e etk )
e —1_ L (3

=Lo.]/}‘1'£2 =1 _l_e—k ..............................

L85, (2) K& (3) B,
E=l—e® F/13 b=—=log (1 —k") v, (4)
HEoh b,

TCTIMELT, BEERNO A BEBYE (F) »501gm?, 1EMOEER (Lo 423 EMOF
BET A27g/m? THET A< YHRD b BEU F RO THB L,

(2) X oRDI R 120.460y, 1 TH - DIzt LT, (1) RNTRdI £=0.474y,1 % (4) K
WRALTRSDBE, B=0.377y"1¢1o0, 2D ki (2) poRdBID &/NELED, —
BUIEP ot CORIIGENDECID, V& —/3y SHRICEZHME ARREL TROFIED C
ER, A BOEBMICIIEBELSNCAHROBVREE, F IMIREBEINTOELHTHS D,

2. 1BEFERSLOMERE

SHEMDBEREL D & F » REFROFHVEIEMEIED S S BB RENMENSS -/ C &9, —iIZiR
LM O S DS HEMEY O HIT OBAE {99, TR HIERIC LIS R X B LHERI T LD
LEBEMORSEIEL0DNTVS C L EP LY, SHEEOEVEIECLES BATHIT $13
DOOMFEDBEINI CENPMBEEINE, TOMERSVTE, LEITRESLO BBRSTbh TS
PIVABED 1  x ) LICERIBIEON TN, 22T, $ERLELRA LES, SEONREE
ICED KD BHEE TR B ARG Lice

FREINTE, b/ F P THTYDORRELT v RATEOANE D ¥ v+ 7V OERSP (NHY-S0, %
BALT, 4 Y% 2~—va VBT COy HARDEMER LD, Lil, BLOHRRR -2 L
Mot ZHRTOFETRMAEDDSEDBHIRIN TS S AT, 1EEHOBSOXRTLIRL
NTNEIHDTH D, TLTA VFEa~x—va VIELDHELAMREBIGIN ) 2 —%y FERERNT,
BADHREHE L7220,

b/ FEEEE N SICATL, B L/ FRETFHRIZERBL, TORBBLELE L, TOBR
(Fig. 9), b/ $+HCiEW DR IFEMT 3% OHEEBRDBH -720ICH LT, THFHRIKBENIZ D
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Chamaecyparis obtusa C. obtusa leaf-litter
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Q\Q,
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Fig. 9. BEZREL - HBEORICBW BSOS RERE OB
Comparison with decomposition rates of leaf-litter in different
species stands.
1255% OBALMHD, &/ FHRCEN DIV RIS LTNS, T8bD5, TrFHROEHEOR

I, £/ FROEHPHELD SBETHD, THEES L) I EEOSRELRESEIURED - 10 &R
BDBELENTED, —F, BMRITFEEE L/ FHRETIFRICENEREH B E, b/ FRICENE
DR, THHRIRBOAEELD OB T, 20T EME Y RGBT LSiCe / RO EHEM
THHRICHRTERETH 5T LR INS,

ZHEFABORRBRE LT, TATYEEL aFSHETHYRIZBELT, ZTOHBEEELBRL
tro ZORBRTIR, 2F FHICBOLAEEDE D BAENEL, 18FHET0S OEERDMND -7
ZRIERLT, TH=vHRicEN T <Y KER 5% OBEEBRDTH -1,

DOER, v/ FEEEe ) FHKRET Y £/ FESRCBNT, HMEEEOREET -, 3
EHOBEERPLEEAR D & v/ £ TiE 60~75%, B TILE55~80% &2, MHREBRHETIE-
ED LR ot, THb5, #MREESRTRERHDMRCES T 2HAVHICEIENED LD
BB, b FEEOMREE~DFEDOENINE o 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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Specific gravity (g/cm?)
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&
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4 4 H
&L oz, EHORBICHK - THF, AEE&SIENL, FRSEBED I O>NTNELRY, $14
ERBICHEBBEDIR DN TREL B> T3, BEEQE, BEIOEE0E&KE Fig 11 kS

7Y, MAEOMIKIE S WO TEREFRNE S

FERERICE Y 5 REOER (FIF)

log w =0. 477 + 1. 000 log D%
log w = 0. 385 + 1. 046 log D?
log w =0. 291 + 1. 080 log D?

Nic, CORBREEATEDROERENEMNDCEMNTSE

B, WE, SIRICHE DEOENT, HERORSOHEEHEEENEL LD 10D Th 3,
HIRRICHE > TEL 5 TS, ABICEES MO
DEHZEA ELSNENFBENE D, THLD, O
ERARISESBES B LT Kk T hE EI/AE
B RS BTN EREE, ThHvyY TERBRSE
LHELOBMEEA S L (Fig. 12), EERAER (Ry) Lk
H (p) LOMICBERPRBRHOENRBERE (—KD
B

£=0.5-0.005

Ry

TEMUT 32 EMTE, BERBLREOREVHE EREII/ND
ELBE->TNDB, LEe#-T, HEOEE S > THOS R
BEAERTCENTEE, ZOT LR/ $PH TV O
2N THNZ B,
HOMRBIELR UK D IKHEMNIc DI ONTERIZIES
BEHicA L (Fig. 13), BEX () LMHE (4) &0
e,

0.5

< (=] o
e} 78] S

o
—

B
./
o

0.5

T4
R ()
Time (years)

Fig. 11. logw=A+ Blog D? 3
D A+ B QEEE1L

Values of constants A and B of
the formula log w = A 4 B log D2.

r FhHIY 0.5¢ HS<Y 0.5F o £/ *
\o .g Pinus densiflora Larix leptolepis © . Chamaecyparis
[ obtusa
Po oR* 0.4 0.4} o
o o, e ¢ g
o x\x.\ X..
- 000 0.3 0.3}
LX)
[ Q{ x
r “2 0.2 0.2}
x \
- 0.1F 0.1
0 " 0 —

20 0 50

of stem woods.

0 0 20 0

) 20 Iy B0

EERALE Weight decrease (%)
Fig. 2. B 0O BEEFHLPELLELOBEFK

Relation between rates of weight decrease and specific gravity

O 24k After two years, @ : 34E% After three years, X : 44Ef% After four years,
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BEERHEE

Weight remaining (%)

- WEABRBFNEE $3345
ThIY
Pinus densiflora
100¢ 9~10cm
%\..
X\oﬁcm
5o T S —
\1;2cm
\
I Fig. 13. 7A=Y OEBBRIED
i WERIHIZE (L
Relation between periods of decomposi-
tion and weight remaining.
10— 5 £ + 2 Hho¥FEREE
Numbers in the figure are diameters.
BE (5

Fig. 14, #@EM s EEOER

Relation between period of decom-
position and specific gravity of

woods.
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Half-time of decomposition (years)

EEOFXRH
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T AR
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o~ &—
MEE o 9*0
L2 o8
£E 502 I
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0.1 + e
0 50 100
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° 2, S s
100+ PN
Abies veitchii
50
£/ x
101 o Chamaecyparis obtusa
7 vy
5L Pinus densiflora
.
A5y E2
Larix leptolepis Tropica! forest*
.
.
1 : : . . ,
0 5 10 15 20 25 30

FEHRE
Annual mean temperature ("C)

Fig. 15, E L REELHDOERERHY
Relation between mean temperature and half-time of wood
decomposition.

* Yonepa (1980)5%
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y=¢kt
DOEFNHLNS, Fig. 13 H5THYHOSER (k) EREINCKD 2 L, EE 1~2cm THE
i 0.20y,™, 5~6cm TO0.12y,7 9~10cm T0.07y, 1 &35,

ThHwv ERUFETE /£ &0 7= OHOMREREEROAN (3~12cm) 2ED 1 FEHETRD
2L, £/FTO0.08y, Y, A52YTOy, 1 HEBONE, BEBEDOERPRIC , +THIE, #5<v
THAELERD, e/ FRERTHF=YDEIFLBYRLE T T Edsbhr 3,

—7#, BEURO Y 7 HOMERBELEDENTAS L, Fig. 4 OLDICBD, HERERD 3
& 0.0064y, 1 BB SNz, CORELE YIHOREBEHD 1/255012 1/101c12 3 FTO £H
ZHET S L, WI0E LM B0ESTONS,

BOSREEDENL, HEORENP HEOINCS ZEShEH, SEHOBVIZEREIKELN
3, TL T, FEHJBEVMOBEENERCL L T TOEYE (KR LOBREREHRTOEDNLED
TH5%5& Fig. 156 0k Hiinh, MOSEIRRICAE{EESH, [EOF B TOMOMRILIE
BicBh Edbhs,

vV TR E

WIRICH B SRR OMRBRIEL, Y 2 —~Ny FECHSEEICAS L LN TE 3, —F, LEHD
AL L S0 SRRRENS C L HETH 5, HRYMRSET 3 & BRNCHEREL S
COp & LTHIE NS (CHELBTFRENS), COLETRBENET S EICkD, BRYIOIE
DOEHEL | FHOBFRYSREBETNE L E0TUETH S, L L, IETRBICEEENOSRICEK
BbDE, BOFRICLEBONEENTVS, Licki-T, RTORKONLEEX B BACEITHEE
AR BRBRITOY, BRNOSRBERTT 30 CITHB LT 3 LESS 5,

1 BELEFHEL a

LHER O AR O BER, O Temperature
URAS % ffi- )2 BRET T 10
7%, ZOMfOFMTORERER
AT v ) BIREETH B,

TETRED AEME H B &
(Fig. 16), EFEL TAENI
STOBHENB, COZIE
TIEEFEREICE SN, HEo 10
LRI STIHTFRESRE S
2->T B . el

—%, HEPREOFGLIE S R

b
— Soil surface

RS 10em
Soil 10cm depth

20k . . . -

£ HE B
Soil respiration

25E, BRESRRDBBE gl | , , , _ L2lmin

. . 12 24 12 24 12 24 12 (hr.)
EHEnsons (Fig 17, 20 9. July 10 1 12
BEMIZAERD T RTDOLIETR Fig. 16. BRMHEIC L 5 1LHEFERED HE1L

BicH o 50080, 3iibhb, Daily variation of soil respiration by air-flow method.
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0 Soil respiration Seasonal variation of soil respiration and
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Relation between soil respiration and mean temperature,
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ARAOHBREIL 10~11 BIZFHN TV ADICH LT, BRHOSRIZ 7~ 8 HOKED BOERIC
Thih, SRE4HE & ITRENEERS NS,

BB LB EOHEE L GR L oM B IERBEEN LERsED O Eh 5 s, 1 BHOLET
RE KR EOMICOABOERBRO Y- TNE T EHPIRENE, 22T, SE QEBORELE
LRERIE & OFIGE) L LETRELORBERNE S 7 7R 5 &, Fig. 18 0kHiKED, B
MREMT A TR, COEERR

log COy=A+ BT
THIN5,

BEWRSOHE B 12, 0.03IGENMEEZRLTWS, §48bb, KRN 10°C LET 3 & LHTFRES

F2ITRB0NDYS QT2 DEREZIWBLLTVELVZ B,

Table 3. 1 &£ B o £ & = K E

Annual soil respiration.

R
iz it H o m | LB R T | x w
No. Species Location (yi%?s) meas;ll;gl-lt (S&l)lz rﬁ;}) Note
m?-yr)
1| 7 + Fagus crenata ?o chigji( N§tuf§l KOH 1.4 29)
4| =3 + 3 Quercus serrala iSnt}aitamEE 40 ” 1.5 25)
9 7 B = ¥ Pinus densifiora ” 23 ” 1.6
10 ” ” 23 ” 1.6 Unpublished
11 ” ” 23 ” 1,6
12 ” ” 30 ” 1.7 25)
s 5 4:Chamaec;{tmris obtusa ?ochig 45 ” 1.5 29)
16 ” ” 14 ” 1.4 ”
18 " ﬁHy OggE 12 . 1.6 32)
19 ” Shig éﬁ 53 ” 1.0 19)
2| &/ :FC.. Zbﬁs—"a\y& P. densiflora ﬁHyoggE 51 7 2.1 )
24 " " 12 ” 1,6 ”
26| =/F (.’,‘.ﬂol?t;sc;y& L. leptolepis Yla‘lumana;ghi S0 o 1.1 30)
T A1 <= Y P. densiflora ﬁKyotfﬂ 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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YR AR B LEEBEROIRFCL >TENAOND, COBNRBEEATRICEE SN, FFEHXED
BNEZARHIMPIERELLIEABD %, T18b B, JEOBOHIRICSH 3 KDE L LEEBRY
BRELBBTEHh5, 7 ARBLEERPRBOSVHRFRERE LTINS,

2. 1 R0 LR

1EEoB Lz -BETRER, FoBEGREEAOEEKEL SHETICLENTES, CTHETIC
WMEINTVS LEFRE S ESIC Table 3 IKRLc, FEN RO 14O LEFRER 1.1~1.7
kg COo/m? yr T, MAHODZERZNIZERE BT,

CNETICHEIN TV S 14O LBFRE - WET 5 L, CCTROoNKMER, TEDLP, Kucera
53, WaNNer™®, Writkamr®® DEICED - 7208, ZOEPOELD bR 0/AEL, FAZEREY OFE
ICHANT1/2~1/3 TH -7z,

COXSICHERICE - T HEFRBICEOS ELLFRO—2L LT, MEHHROBOMBEX OO
%, AIRBRES AT oORE(ERT VA ) RN E URAS i & 2K HER) TTbRT 3,

—RICHTEDFEL D BEOFETROIEDIZD K E L, Kucera 5 g Xhid7uh ) RIER
WEBEDK 60% OELPELSNT, BHICEPICRELESS 2L,

z2CT, HAT LY S URAS K X 2T &2 MBS Lic, URAS TRebi CO; L
HE (U9 EhoHELLLIBMO COEE, Toh ) RINETRKDELEOBEKEHS L, Fig. 19
DEHICID, WMEOBEIEEICL—FL, Kucera 55 OBEDBRELIRBRL -7, TN Y RINE
L URAS Off&ps—FK LI &b b, T TROK 1 PEHOTETFRESB/NHHETH 5 LR
FRAGAN

3. BoRERROHEE

TEEREDS OEBHONERE HET 500K, TERTFEEH, S ROTFHRESL £ LI HENRD
%o

%CT,§MDB¢ETﬁ77%&5$EZ
FREFE T, UIAREEGIRVO—EEEOEED
B LA EE LTV E S I B X 30~40cm O
LZAZTUM LRI E, ARRED Y
b VXTI B A IRE L L7229,
$R%E Fig. 20 iKRlic, a v re—wRK O
THFREOHEMIC & 7% - TR 04 50
BEHHEMT 50, —WORERGITRUMED
TEEEREZ 2 bR O Tk b /NE
&, ThH=YH80%, AXTH 0% Thb,
COMRDOECROTFRELT 5L, LETRE

10r

URAS (gC0:/m?-day)
°
O

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

iz 5% 3 BOPRED HEZ X% 20~40% Fig. 19. 7% Y BIE (KOH) & URAS
CHNWTHBENL S, Haeer 9 O ED B (BRHE) Lok
BA&EE1/3 LHEELTV S, Comparison with soil respiration rates

by the method of KOH absorption and
avibe—VREo 1 FHOLETREE, FE by that of air flow (URAS).
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iR L 1 BOTRFRE L OBEKRL S
BT BE, TH=YKRT L 6kg COsfm?
« 8, A FH T0.48kg COy/ma « 4E &
2D, ChorwYRICHETZE, B
DH® 750g/mI AL L 225g/m? « AL 1S
bo THATYHRDBERT CITRDAEA
HEZIZHELOH, 77 A BERER
BEAERZELUTH RO AR TELI
DINSWVEIZIE 5T B,

HBOTRENLAOT EFRE T
ED BRI TH< Y T20% A
HT4% THBEIREL, TOHEL
ECkpicaviro—Xo 1 EHo+
HYRED OB 1 EHOFREEH
E Ll TH= YT 0.32kg COqfm2 «
£, ZFH T 0.19kg COx/m? « 4 &g
b, ThEEMEICHEEYTSLE, 150g/
m?e & 90g/md - FEETLE,

BB X
Root cut plot (gC0:/m?-day)

10f

4] —

% )
X ’0;3’( @ 772 P. densiflora
— X X A %  Cryptomeria jap.
0 t '
0 5 10

jm D = By P
Control plot (gCOz/mZ.day)

Fig. 20. 2 o —wXEBUKMK EDLTH

W I B D Ho

Relation between soil respirations in -

control plot and in root-cut plot. -

HHO¥FR Y e VR ERIHRE Ol

Numbers in the ﬁgure are ratio of root-cut

plot to control ‘ plot.

THA=VHRTHELI1EMODY £ —7 + —BIZ, ¥EH546g/m? - &F, ZDfhds 81g/m? - 4, A/Et
BT627g/m?+ HEThHo7ee 3V I —-VEDTERFREID V2 —7 1 —VEEELIVEEER BO

. Table 4. TEEFBYIOHEE AR L OBEG

Relationship between decomposition and supply of soil

organic matter,

wa W ];ﬁiﬁ%ﬁﬁ?fﬁ" FROUKE BB/ SHHE
No. Species e(comp;?smon Supz;')ly Supply/

g/m3-yr) (g/m2-yr) Decomp.
1 7 + F. crenala 501 561 1,12
4 a 3+ 3 Q. serrata 478 437 0.91
9 T # = P densiflora 534 430 0.80
10 ” ” 534 378 0.71
11 ” ” 534 278 0.52
12 ” ” 568 657 1.16
15 v/ F C. oblusa 501 305 0.61
16 ” ” 468 239 0.51
18 ” ” 534 235 0.-44
19 ’ ” ” 351 353 1,01
21 E/FTH 7\yC. obtusa & P. densiflora 701_ 682 0.97
24 ” ” 534 292 0.55
26 L/ %« #5= C. obtusa & L. leptolepis 1478 . 356 0.74

1) AFFRE Soil respirationx%x 1.75 X 0.7
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FRETHIETEE, 123g/mBe £LELD, 2V u—VEOTHETRES SBUNRO 282 UE|
WTRDFARFFIRE CHEHHRE T 150g/m? « 4F) (CITOEIR S - 1o,

o ORRD LIRO FREAXTHTHEED 0% & LT, LETFRENRNESNTOEHRITOLE
FRYOSERERYD, V2 —-7+—~VE (FROMLE) LOBBR%E S (Table 4),

ZOWEDEREERYO HRB L HMBORETH D L, 0.4~1.12% &15h, HBLOKRSTHE
BORIBREDP T, COTERLEVKIBERYNBLOT 2EBEICHE LA 2, kKL, 2T
ROIBEHBRBRIEADL LD ) £ —7 4 =01 TH - T, HEBEEORTRRPBOEFEENEGTHTHE
Nz L, ff, ARBRBNTHZORERCELMBEADEIN T EBELER L TE LENH 5,

4. WEHH 60 CO2 BER .

WP OH M EN% COs Bici3, HHTEREL LTHETES CO; BORMIK, BAPROEEHLHS
D COy EEDDH B, ,

C AFRE/ FRLEDATHTI, MEDHLVCERABROETBILALLNRY, TFERSIRELE
RIESBOBENE. UL, RALULRARIL LT, BRSZ20VZKOEEBEZN DI, 2hb
DoEMEND CO: Bid, REKOREOEEEHB1DIIL, BRETI T LITERL, ,
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BE<, ,
COg=—ar+b (a, b: B )
OHENED NG, COBBREREINCRD 2 & ESICRKROBABEMS & Th o OERD SHM
&5 1EMO COp I BMNHEE I NS,
KA BERLERETRAERCINE, BRICEHRSNLTO 3 5K 9.5ton/ha MBI H
5 CO; BiZ, £2LBYPREBO UBICHEYELALZEEZRELTND, 2O LML LTER-EABS VIR
ABOARC L H725 COs RERR, RERORROBEROPTREPTERNC LB,

V k ¥ B &

FTTERI LT, ) F—7 5 —VEBPZOMBEERVANAE  OBERICHEINRE 120, K
KE->TRES RS, L, GBES-RCLTEBLTASE, V4—7 1 — VR, DEEE-
b—EDBEANSH DN, 22T, REDEBEFLZLAES L OBRTHRERE L, '

1. BHFEBTORECTER

MR, WE, BE BRESERIVANARERBBES DI, KoL - TAEL RIS, L
U, BRBEUTABMEMSI - DT, AR I 2MMBEFEROHERE LI ZBLRINELLR
D, BNTFEHREIGEL, BHRRSASNBEPHEICE L T—EIGES L2 X 5h 5,

22T, HARERL BRALTO A THS D EBbNEIRRKT, [BEENCENBLSL2E, RE
STIT 300~400ton/hat®s®, B DILM IR T 310ton/hat®, HIEED b I = vk T 320ton/hat®
1Y, [BERFICEBEN IS T REIRBEL, BB XE 300~400tonfha ¢ SV DOTEWHICASTL B
HABE, ‘

CDEDITHYE L EAMEERT 22 EHOHEARICENT, EHBEIEBEELOMICZB-&D L
TBEROH NI L, BRBRESHICE L CHEESEL, ZORRICH - e EFREL 5 TH
5120 THHD, )

TARIBIC S 5 BHOBIEY, TBESICE > TR Db &I, EHEEOREbELR
HTHBENH 2 EERLTOB DTV, Tib b, BYRIBIRA L EMO/5 Y RICK > TRE
2T %, BARXABRIERTHY, THRYV =712 —NVERRICEDZBBTH S,

RADRERBIBEER MEEBICFIREEZMZ 260) THRTCLHTE, BHHKT 120ton/ha
+ 5, BEFHT 40~80ton/ha « 4, FHEEH T 20~30ton/ha « FOENBELEINTHDL, KEOH
WETHBERARBRAZ, THDE, HEOREORAR, HEMMEEAZVENLS,

EMBPRES SEER T TRERENERESY, BERALL 5VTH 3 EThid, BETRENDIA
CRE- RBOXESH D, T, BREFTRECRACHD A - IBOIEND ST LITIED,

THELTOVE—7 4 —NVEBLRREBR & SICEEORVHRIZ ERE D, FBLILY 2—7 4+ —w
BESBEHINCE LD THE L, BIEKT 8~15ton/ha - &, BREHHKT 3~8ton/ha « &, BEHKT
1.5~3ton/ha - F£L 13D, KEMMELBBIC2NTY 2 —7 5 —VEBREGHNICED T 25025 5,

SEORE, BATOREDHARBAROEECHRES, REOBBEEIAE LR B,

2. TBEPTORENER
HH~DRZEOUMBER, FEHBI LAV CLhID ST, HHMKERShTLIREERR, B
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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
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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
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Relation between the decomposition rate of soil organic
matter and temperature summation.
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3. RMFOREENER

RERZE R +A B+ 1) LRRLOEBELRETHZ L, [RWICHEVERLETRALS
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L, HiicdisoEmicd 3,

ROBORKEERR, BRTORIEOERE LULETTOBROBRE LTEHN LD THD, RO
SORBBRIMALZHEOBHIRPHVEVEE > TRESTL B, THDB, RA~ORARHADNE
BRTHY, RANOENTHEIMAOFRELHEFRTH 5,

FTTRBRIK S ICHARELE, BAOTRE, SHFEESCKBEOT/LLIFERETIHSL,
RERTOREOEREEIERBOFHRIIERENLNZ B,

VI BREARMOBE

TEBEPLELEBYO H2Es 5L, KRR SZ20RHEOALKRTI 5 BELZELREIS
B, CDOZLERYE—T 2~ NELUTHRINIEBRYRLZOHMBLIBLZHD A - RBEH S
T EiLILD,
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BEAKTHRELP T D, HEBREHNEN, HHOB(ES L LPT L5010,

ke b, COXIBPHEBERROANEL SN BREIES LI BHEEEZRDANTO  HEH
H5D,

1. BilAfHhons

Y ORH~DEH BT, HFHREBRT S5 L—RHNICEnILL2d, BREOERICH > TLIEVIC
BHARIZIML TV, L L, ERIMTOTNYIC X 2EOM AN K X 3~ OB BY DBAH
FoRBICERBADEETH S, £D1HLELT®, v/ +HB XU 7 FHEEREOTEHEERD
kAt bH 2L, Table 5 DL 522D, 4~54EHET 4~5tonfha &7 - T3, FHEM T 5~ 6 £
FBETHOBTOLRTNEDT, BXZINLETOTEEERY, HFY) 2 —& LTHRIBIIKERSHTH
BT LiLIEd, CORIBEAROFEEERLFALHZRIDPPENETH 5,

HHRBERIND &, LE~OFBHYBRRBTESEC 20D TR, HEOFBY O SERE
KHEABRI D LBbNDT, V2 —r3y e L EFRAEH THEN .

b/ FETFOEEEZTNTN Ny ZICAR, TNTHOMBORN SRRHHICE S, Tho0EHEE
BDAEF72 (Table 6),

E/ FOEERKAIRBN DI SRPEHICB N2 b ODIE D BHEIHED - 2o LL, 77
DEETRHA LRI L TAEL 572, CTNREABBHTRERDILDIENLEL, HEAEDLS
BXLEBOSBENKLLK B D THES D,

b/ FREFHTIETRBERNE LERES S &, v/ #HANTIR 1.5kgCOy/m? « £ TH - 70D
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Table 5. # R B # © # &£ &
Biomass and main species at the cut-over area.
N 5 2, =
F%rfsi Fg'p? lﬁfoﬁje %ﬁﬁ 2?:‘3 gioﬁai x f‘tM*aﬁin% e®' R
cutting cutting (ton/ha) pecies
E / F 1yr 0.5 Y v U Rhus trichocarpa
Chsci;nggcyp aris obtusa K54 FvET  Callicarpa japonica
) 3 v 7 Clethra barbinervis
T # V) Boehmeria tricuspis
2 4 o= 7 W Macleya cordata
AE/ xTDH Athyrium yokoscense
2 29 a v 77T . .
. Acanthopanax sciadophylloides
PG S Callicarpa japonica
7 <= A F o Rubus crataegifolius
A A + Miscanthus sinensis
T v X N Vitis thunbergii
5 3.9 7 va F  Clerodendron trichotomum
e 7 b4 Stachyurus praecox
A 42¥h 7 Acer mono
2 A * M. sinensis
T bl Vi B. tricuspis
T baaxeF Avrtemisia japonica
HELERK 3 2.4 A X & 4 Sasa purpurascens
Deciduous broad- N
leaved forest 4 4.7 A X & S. purpurascens
Rk 1ERK e / +HE, 3FRHPOSEELIETND

Plantation of C. obtusa planted at next year of cutting, weeding once a year started at third year

after planting.

Table 6.

Y2 —Ny SRERELEIZEEDSR
Decay of fallen leaves by litter bag method.

(% of initial weight)

7 + o J 0 EE
Fagus crenata leaf Chamaecyparis obtusa leaf

7 K 7 le_.xtﬁ)zvﬁ ® A € éuto%e?uﬁ

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

LT, RV T 1.82kg COy/m? « £ E DI RERMEIE - T, TS, {RILHHIOF RS
OHHER, HAOK L2 L -TWV3, THRHROBRESHADZNICE~TE D, Li#Eho
EYOEBEFERILS Y, BRYOSBEEEI D TH B, BB, v/ +HERBFHTOFTEHDOL
BEREBEON1.5ETH -7,

PEDES KHsae BT 2L, LEOHERAOHRBRELRE KM T, LETTOERYDMRE
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DUER D C LI —EIC ISR S C LT B, 51T, HBHOBIRICE > THRORER &
PRET B 7%, MIAEMERIKIERCEEINTORBEIBOBDICE2RNE T EITiss, TS
BB TR FEFBYESFER LB, RBHE{HENSVLDIC, HROFBIATEE,

DX I MHRIC X ZHHMOBEER S HHEDO—D L LT, HEHBOBEHIE X T 2FRROLS
RIEBRBELEHOANTOLSNETHH S, Lichi-T, SRIIFEREEE L MERREOBFRICOD
T EDELIBHE LT KRERSZ LEDLNS,

2. BZHEERDOBE ‘

BERZAGEMALD b6 & BORELIDEYHCRAT Snic, BHEEBERIAEL, i,
BRI D HTKIC & 2 1380 L AR OKTHIL CBRSRANBEDAM AEBECE O TENT
WAHEERS RSN ST 53,

TTICHI LS I EEAR AT, SEONREBESEIBRNSHL LD, b/ +HEE
DRI ICHIP S RBHBEILELRES &, LEPEFRYORTENILT 2R 655, L L, $HER
ZTHEED LT3 ¢ EREBTASEN, 7

DIBR LS BHRERELT, BRICK S & .{:;;—
DFEMAABAT B HENE ShT0s,  BE 5 o Mhed stand
¢ OFRERE BRIROBSIC L - TRIES i; R /./
%% (Table 7), ZOZHREBMCE LT~ o —o—o0— b/ % #H
2132 Lbve 3E BT DU SATHRC © o Cha;‘.;"“ecyii%s Ob‘ugg
Fio e ERREH 5 L, TEELERNTD % B
EBWEEME T2 EVZ B, Stand age (years)
WERAGILT, Lo a0 IS, I L ETARRLONE

DIt A BR TR, SEREEORERRILIE of organic matter in the A, layer.

Table 7. ## W R K & T B #E &£ &

Relation between light intensity and under-ground biomass.

AR B EFER EO SN - R -
?9% B(l;;ilrgs Main species
MR K 1,8 i Leaf 0 L 73 LU Non vegetation
Non-thinning JEF{t Non-leaf 0

55 E MR K 5.3 | # Leaf 38 YT V¥4 Hydrangea macrophylla
Light-thinning JEFML Nonleaf 30 | 7 -+« &  Pieris japonica

HF by A48T Smilax china

v 3 ¥V on Gleichenia glauca

OEMmM&X | 1l.s | E Leaf 69 YeT7 VA H. macrophylla

Heavy-thinning JEFE{t. Non-leaf 24 V/EAY SV AVES Abelia spathulata
7 o = Y Benzoin umbellatum
Y rY A S. china

N7
gy 3 YV on G. glauca
E / * 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 (7) is expressed by
the formula;

log C=1.898 — 0.005 T

(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 yr3, 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.



