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1. IZL®HIZ
RBIIEEREMEEEBRT I2ROEERTRETH Y, Fx 2{EAEYOF CTHER EIZIES FEL TV,
RFBIIREKF TCRREICT@LRE LT C0,) OB THEL, EHEYE CITEMLEYOREL L -
THEMEEZER LTV D, TRRME LS ST HEPICHE L CHEEEM L 2o THEEL TV S,
VK TR A 4 OB CIFE S W T 3, HIERRIBLOE2BERIT, KEFREHEN X, KT 00,
DREDEMTHD LEZ LN TS (IPCC, 1996), %< OHFFREE O H U Z TREMBERICET AN
ThinTWs, L2rL., £YE CREB/ROBEIZONV TN ONOEELRERNZ L, 00, BEH
MEOF R % FreFE2H D2 LTV 5 (Suzuki, 1995),

AL, ZOEERREBV P —"—2F LTV AHEAROEICER L. HEThOFE R X 0 Co,
D VC B ESHAEE TS 2 LIC R BEYSRE L RIPRIZE D Co, DAL EEE L, REB/ER
(X L TEHBERIFRO—DTH L HEY O MEE - [ERFHE % 57 L7,

2. #BH
2.1 BRSSP

THZERHD CO, - MCO, BIE, HHE— KK CO, - 10,7 T v 7 A, HIBEHMO 1C ELBETREDRIE %
2003 € 2,5,8,10 BICAHRBREEBADOHEAMKIZ TITo 72, MEAMREERT D ERKII LT H~
VThD, HEIT2EREOMNE L Z2oTWD, TEO EIZIZ, BHLESEL-TEY, ZTOFTIC3~
4emZEDBEBHOBNLENFEET D, ZO TR EETH D, ARECIIHEREBOKIELEDY
BRWTERZ1T - 7=,

2.2 HIE

A T HEERORBUCIMEFERISIZ L AR ESNBE L RNT T T 7 ) v 7EER RN
Too BRELD 1 7 AL ERIIC EBICY Y V7B R BHORI L THHIAAK, 27V v T EOME
EAT U VATHD, AR 13.8 mm . WER 7.8 mm ., IBICIFEREERTE2ODEZE 4m OEREK
B3 DT o TS, REIET, RONMEZE 15305080120 cm DIRSICHREBE L7, &%
DKREALEDORENREIL 30 cniZETH D, FRERKOBRBICIIFZ TNV F A YT T A FRO/NRR 7%
Wiz, DRSO HEEKMEES L2WVE 5 ICEIX 500 mL min™ T 200~400 mL O +¥EBK %7
W= LNy ZIZHEERL, 0, “CO,RELER LT,

TR 0, 7 T v 7 ADBIEFHEMEEICHENTE 52 &, RAMENE CERYEEY 7
VT HRERDDZLRENPDERAF = /S—k (Swiler et al., 1984 : Yagi and Minami, 1990)

—165—

NI | -El ectronic Library Service



Nagoya Uni versity

EBRTF = 8=k (Koarashi et al., 2002) #f\ iz, BEAF = o "—EIIEIEREEZ F = N
—THEV., RROREZMNG 7T v 7 A%FHET 2, BRT = v A A B G LEBRm % F = 3 —
TEV, —ERETF = N"—HDOZEKEF &, BEILR012E AT, RREF o U N—HNOREZE
MH77 7 AT 5, BEF oo NN—OREZIMEL5n X BIT0.2m X &X 0.5 m (EREME
0.3m) TH 5D, F= > NN—%2RETHEIZHEIC 2 cm 1F EHDAL - ONAERIT 0. 144m® & 72 5, ME
ITEHRAZ 7 UVBIETHD F = N—NOEFERD Z LN TE S, BEF = v A—DRIEICF =
Y N—RNERDOEREIT ) LD DETHEBILZRE L. A by 72T fnTin g, JlIEEE L
RITTINEAD T 7 ATTF = - RO ERERE L CGREAR Y —FICT 50 THhsb, BRF =
N—DOEEIIERAT = L N—DBELIZLEAYRIULTHS, BRD2AELTHEBBREZITO DI
0.2m X 0.5 mORAEDOHEHEE 34 cm 235 46 cm FTIZ 0.2 m X 0.12 m DREZIBHHNT

W5,
TIEFEHEY O MC LLEUHBEDBITEIX A R EE L T, CO b L THRRIL /2%, IIEME &SI TIT
277,

CO,REDERFEL, JEWVHIEL VU L ERERBWAIEL FIDX VA7 n~ K757 (GC-14A ;
EREUERTRL) 2R Uiz, FIDIE COL Tkt L TRREEILAR VA, A ¥ A #— (MT-221; GL sciences )
(&Y Co % CHZIBIL 52 & THRIBFREL 0D, A T MRS 20, WE 3m ORT U VAR T
AT, FRERIE LT Y A0 (60/80 mesh) &z, HEEMREIEEIL 135CE Lz, Fx U T HRE
L CEffiEZER T A ((N,299.9999%, C0,<0.1 ppmv) ZfEMA L. 35 mL min™ OB TH Lz, BRERD
A& LT, FIDIZAFRELZERE 0.7 kg ecm? & 0.6 kg ecm? DJEATHAE LTz, A X FA V—DIFIREIT
390 C & L7=,

HCO, IREDERFEIX 1mgC LW DT M RRE CRIEN TE 2 MEHBEESITEEAWE (F
FF,1988), EIZERH CO, D¥ERE, 75 7 74 MEEAT o7z, CO, BT T 7 74 FOFHBITIFE A >
770y RTRKRORERBIEN IR /KRR ITIEEZ AW (Kitagawa et al. 1993), CO, IBED
IEVHIRBOZERD X 51T IngC DOREFO TN REE2HF > & BRI L 7= 225 3EHI R L CIARIE
Lo THELRREELHER L (TR 2000),

2.3 BLRER
2.3.1 TBBEEHD LD C LLBURRES AR

TEEBY O L O MC AR OERI M ORPERR % Fig. 1 1R T, HERBTHERYO LD C
e ETRE S K& CO, D 1C B RE L VW 10 ~ 60 mBq gC' 1E @M o7z, BE 10 ~ 30 cm FRE TIX
RREEDLLRVMC HEEE S > T 2,30 ecm BURTIIRK LV HEW MC HLEBURER S o T e,
THEERE TIX 1950 05 1960 FERUICNT TORREEEREENSTCHEE Ch o7, X 10 ~ 30
cm FBRE TIIHEBHF LOVRBEZREFLTND LEEZDOND, 30em ETIXABYIOEREE LKL, 1C
HESRB O KRR L VIEWZD, DRV EVWRBEZFRFFL TS EEZDND,

2.3.2 HIBEKHFD CO, D MC L EE

HIEH ST 31T B HiE 50cm D K& C0, D MC K BEIL 240 ~ 246 mBq gC! ThH o7z,

TEZER P D CO, « O, RIS L MC IksRE%R Fig. 2 B LU Fig. 317~ d, LEERT®
CO, * “CO, IBEEITIRVEEE O E WO R E R Lz, HRESKFO €0, D MC kS REIT KR T €O,
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CRIIZEDLTIRERUETH o7, LdL, 0cm THOTIC CHBEHENES 2-oTHY, TR
J& DRE LY @ MC LLBUREE R b > - BRI L 0 AR LT CO, DB L E 2 b5, THEZERH
D CO, » MCO,BET 8 ADIES 120 cm DEENEX 0 ~ 80 cm I L TRAIZEL 2oz, THIIHEY
DIRFERIC LD CO, ERDOEER A LNz EBZOND, BEICHEMIIEENTHY, BFRICED COo,
DERBVREZ T2, BHORIT 1 m LVEOCELD TROUBFRE L TWHEEZ LT ENTES, L
HEZ2 R D CO, D MC HHHREN —EThH o 7= DITEE 30 cm LURETITABMOSHENENZ L2 0H
M R LB CO, DRBIIT & A e < | CO DRMERIS L O EHR ORI B S TN A N6 L&
X bivd,

2.3.3 H¥E-KKCO,"CO, 7T v 7 R

T3 — K& C0, » 400, 7Ty ADRERERE Table 1 1T5RT, 723 Table 1 (2T HE— KR €0, 7Ty
JAD MC U EEL R T, CO, « 1C0, 7T 7 I EEZ L TS, 2 A THRLZ T7v 7 ARS8 H K
bRED DT, TNTOREIZBVTREF CO, bR “C B REEBIAIL 72, 2 A ITHIEIME V2D
T DIEENCMEMI DB i3 720 8 HITHIED B <Y OIEECIAEM I I DB 5 MR
BANATONT DT 7y I ADOKRESPNEB UL E X BND, HEZERH O CO, D 1C HuERE & 3R |
TIERIGDOE VC N RER b ST D BE 7T VA THDHZLINTETZ,

Specific activity [Bq gC']
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Fig. 1 Depth distributions of “C specific activities in soil organic matter and organic matter

contents.
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Fig. 2 Depth distributions of !*C0, concentrations.
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Fig. 3 Depth distributions of 'C specific activity in soil air and soil organic matter.

Specific activity [Bq gC ']
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3. RFTEEROFM
3.1 BHW SR L RIERIC LD CO, DARRE D FEAT

THEZEROD CO, BEIHKAMTIZE A CEGN2d o7z, DF Y HETERT S CO, B & HEN LR
EEND CO, BENFHEIFELTND, HETERT S CO, ITEED DML BIFR DAL L, HENS
BREESND COITLE-KK €0, 7 T v 7 ADH LRE L THEY SR L BITRIZ L D 00, DAERK LD
MizAT o7z, TEPTOKOBEIIREEL ., M-/ LTHHEERD 00, BEILIZ L A VLH)
L2z AKICET Tk S b CO, BITME Lz, £H-KK 0,7 T v 7 AD “C LLHGRE & B
51 LARFER O CO, AR EIE DO RICITR DD Y 32,

;=4 a+4-(1-a) (1)

LI TCHBMAMROLEKEIE R o AA3TE— KRR C0,7 T v 7 AD MC HHSHHREBg gC']. A i3 Hi%
B DO 1C LLHURRE (B &C]L A IXARIEIR D CO, D 1“C i BE[Bq ¢C1 Th B,
HHEM 53 AR THERR L7z CO, D MC LLHUTBEIZERIC K 0 MO b UC HLAURBEL Z LW 2 & 2 HesR
L7z, Ko TFig. 1226 HEEEMEYOTHHIZ 1C ikdtes RAEY 4, (268~280 mBq gC) & L7,
RO TARRL L7z CO, DRI IS R E R T 2 RN A LLEFT (T HE, 2003) THoOT, BHIHED
ZED MC L HATRE (236 mBq gC) AV 2, R(a) VRO D IED O, EFKEIS o % Table 2 1TRT,

Table 2 Ratio of degradation of organic matter by microorganisms in CO, flux.

. ___Ratio of degradation of organic matter
Type of Closed Flow—through
chamber chamber chamber
7 Feb.2003 0.20

25 May 2003 0.66
21 Aug.2003 0.50
22 Aug.2003 0.36
23 Aug.2003 0.36

24 Oct.2003 0.34 0.56
27 Oct.2003 0.59 0.58
31 Oct.2003 0.50 0.63

3.2 FHEW D5y iR

3.1 TRDOICO, DAEREIS o & FEHORERMEEL CTHBHOSIREELE N U, EROEHEED 5
FRBEWEETHD., C0, 7Ty 7 ADEE B Uiz, 72720, BRICED T Fv 7 ADMEITRESE BN T30 B
M 3 BROT7 7y ZADMEIRER ., 0, 7Ty AR DEMM RIS C0, DARBOER O FEL
FpulkgCO, m?h'] | WA DOHFHEM D ES W), [keC m 2] & T DEHHEH DO IRIEE K, [keCO, keCh]iE, 2 (b)
TREIND,

Ky = Fo / W, (2)

KUFFETRBS o T BEOEEY O EHREEL (8.7£3.8) X 10 [kgC0, kgC'h' ] ThH o7z, &
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K DS RIREE DA L B2 L TEOREBYOEERERINKRE 5, TOMEIL 48 £ 21 £Tho
7. SEfE HE OB OEERIERIT 10~90 FE L ST\ 5 (Qinggiang, 2002) , AFFETH
FR&EDOENRE LN,

4. F&9

872K R Co, - 100, R, HIE— KK CO,  HC0, 7T v 7 A, HEBEEHO MC LS REDORIE %
Tolre TORERND HEBHMY L ARIFRIZ LD o, DARKERDZ, BOIAEREN» D AR
W) D oy R B o K OB % 54 L 7=,

TIEERE IR LRI LB 0, DAERRHIZ, 0.20 ~ 0.66 L7720 FEICLVEIENEE L,
B RRIZE D C0, DARLE ARFERIZ L5 CO, DERBNER - EEHEE LiZl2d, AEn
FEZ LIRS, 8 ARKENEL, AR EHEMOIEBN L THER TH -2 LR 2 BT
EOMEW = DREIS L OERI A ARIC K D CO, DAERE., BCHEBMORRIC LD CO, DERENRD IR A
oz, BH L7 CO, DA S B O IEREE 2RO, T OSMEREIL (8.7£3.8) X 107 [kgC0,
ke-Ch™' 1 & RAED Hiv. A OBEERREIL 48 £ 21 E LA L2, BRI TWREELZBY
BRONTBUZ T oo fe . Z ORIERRREII§: TR O F Y O T8 72 BIEERRIC— B LTz,

Ea
FRERER, FHAEBFELICES T e 2 5HICED U fEER LTEE, tERFRIZIER
BD7 5774 MEOBBE CHREEE E L, ZOREHY TRBILERLETET,

B R

IPCC #IBKIRRE(LEE R LR — b (1996) , RAELEENBE T % BUMRE SR /VIR

Jun Koarashi, Hikaru Amano, mariko Andoh, Takao iida, Jun Moriizumi (2002) ,Estimation of *C0, flux
at soil-atomosphere interface and distribution of C in forest ecosystem. Journal of
environmental radioactivity, 60, 249-261.

Kitagawa H., et al. (1993), A batch preparation method for graphite targets with low background
for AMS !“C measurements, Radiocarbon, 35, 295-300.

Suzuki, A., Nakamori ,T. , Kayanne H. (1995), The mechanism of production enhancement in coral
reef carbonate systems: model and empirical results, Sediment. Geol., 99 259-280.

Swiler, W. and R. Conrad (1984) , Methane emission from rice paddies. J.Atoms. Chem., 1,171-186.

Yagi, K. and K. Minami (1990) , Effect of organic matter application on methane emission from some
Japanese paddy fields. Soil sci.Plant Nutr., 36, 599-610.

%k RE, ZRR M, A FR2000), K&KF M0 PIEREOKRH (), 4HBRFEMEREESIT
FHEMAEEQXD, ATBREERMERTIL Y & —, 164-169,

THER, EICL, MUBY, &ffiEf, RJIEA (2003) , BEFRARRORRALERAMELDOEHIZ
b, BEREIYEE4A¥2 2003 FEGRARSHEHES, 204

ks R H (52(1988), MAERBENRBEEOEMR - MEBEEIMITECERZBNT - 41
BRETAY =T a7 — WEFRE, 5295 , 83-106.
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The evaluation in decomposition rate of organic matter and turn over time in the

forested soil.
Takamori SUZUKI, Jun MORIIZUMI, Hiromi YAMAZAWA, and Takao IIDA

Department of Nuclear Engineering, Graduate School of Engineering, Nagoya University
Furo-cho, Chikusa-ku, Nagoya, 464-8603, Japan
Tel. +81-52-789-4676 Fax. +81-52-789-3782
ABSTRACT

The soil in the forest is involved with many important carbon reservoirs. Decomposition rate
and turn over time of the soil organic matter, which are important factors for carbon cycie in
the biosphere, have been evaluated by an analysis of the carbon isotopic ratio in the soil. The
following observation were carried out in the forest in the Nagoya Univ. ersity: Vertical profies
of organic matter contents in soil and carbon dioxide (CO,) concentrations in soil air and CO,
flux from the soil and their C specific activities of the €O, flux from the soil. Carbon-14
specific activities of soil organic matter at 0-10 cm depth were 10-60 mBq gC* higher than that
of atmospheric CO,. The enrichment of MC would be attributed nuclear testings. Contrastingly,
C specific activities of CO, of soil air were almost to that of the atmospheric CO,, and their
depth distributions to 120cm were almost uniform. Carbon-14 specific activities of CO, of the
surface soil air and of CO, fluxes from soil to the atmosphere were 246 mBq gC' and 244-265 mBq
gC, respectively. Soil organic matter and CO, flux with MC specific activity were higher than
that of atmospheric CO,.

Using the difference of "C specific activities between CO, produced by root respiration and
CO, from organic matter decomposition, the decomposition rate of soil organic matter is calculated

with 8.7 X 107 kgCO, kgC'h™', the turn over time is estimated with 48 years.
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$hAR ZFESF,  (USh THKER, RS OB (LR 5L, ARHFER (2003 4 7 ) MREILFICEIT S 1CO,
D7 Z v 7 AT DM, 5 40 EE AT 2 FEMICE - BETRIERERR.

$K ESE, FRR M, B BLE, fREFEXR (2003 F 12 B) FARTIBRICET D 1C0, DBATRME,
% 35 B A AR FAFSPEHIE - MERKRSE BEFEHp 4.
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