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Abstract

Efflux of soil respired carbon dioxide(CQ,) is very important component for the global carbon cycle and
dynamics of 'C in environment, and to predict the global climate changes caused by increasing CO,
concentrations in the atmosphere. There are two components that generate CO; in soil, soil organic matter
decomposition and root respiration. Although the former is relatively well understood, the root-derived CO,
efflux has not been evaluated sufficiently. The objective of our research is to estimate depth profile of the
root respiration rate. Thus we developed a box model which calculates the depth profile. In this paper, we
discussed about the adequacy of calculated result by comparing it to the observed soil respired CO, flux with
trenching method.

The result showed that the depth profile of root respiration rate decreased with soil depth. This is attributed
to the distribution of fine roots which dominate root respiration. And the estimation result of root respiration

was almost equal to observed one.

Keywords : root respiration, soil respiration, carbon cycle, carbon isotope, global climate change

1 #E

REAHIZH 0.04%FET 2 Bk (BT, COy) W, AF 2, ERKLER, 7urBlUi ey
REO T H—R L RERICRRERIR L, BEDRET R EEEIND, REF CO, BE LA 200 4
Bide B X 54, BUE CTIXER 1.8ppmv 32801 LT T3 Y, IPCC (RIREBN R BB %
W) OEMRFAMBESIC LT IBZEHRET X OREKBEEL~DFLEEH BT CO,BRLAZ <K 63%,
HKNTAF D3 20%, 7urBRUABL 14%, BBLERN 6% TH D, CO PHERERILIZRS
HFEELTWALHEEShTWVS Y,

TARITARE P CO, DRI & UHHIFE & LTEOEREESBBMEN TS, REHRHEFTO
PR AR > b A H S WA MERABR R A TH B C IRRE R THRER Y00, & LTHEEL.CO,
AU LS RBBERT, “CIESTIOEL VI LR E b b, RFNFIFICE I REFREEROH T
RLEFRBIZEETHEEZ LN TWVS D, FHEKF TO CO ERIKICIT LA MR & RIFR
20, HEREREER CABEEBORETFROLDITITEFNLAERFE T & OFEFMBMLETH S,

BARE LB A SRR CO, (BLF. SOMD- CO)D RN AL S A # B & O RATIA L &



FEEXRZINEREESMEARHBREST, XXT |, 2010.03

Bird, REROEZENLAEEARETHAEOMBERD -2, TORD I E TIRIREREHEE
B, EENIIHET 2 Z L 3REECH o,

AR T, BRIV A b COLBEE CO, 07 T v 7 A, 1 CO, DEERUVEN L DRFER
R DB MBI Z T o7, £ L TCRERMIAI 22 E L HEd CO,BMED—RITR v 7 ZEF
NEZERL, BEROTERISMEHE L, LT M rFr 7 EEAVBEgkEoR ek
BB AT, HEFBRORYMEEIML 7.

2 RHBHE REAER
2-1 WY1 b
BLH01X 2008 £ED 6,7,11 H & 2009 £ED 6 H 21T o F, BRIHE B4 R 2 H FHAG L ET(35°12°N, 137°24°
E). B ARFEMBFHAR - BFHMBEER®R (41— FEEFXEEF—MBR74—AVF) A
CHDEITeIRTHSE, AT IHERENHOTH Y, BT 45 €, #EITH 23m TH 3,
BRHOERILM 1010m, 7 AF A (HMRKREH R T 5, EE 505 m, F&ET) X5 &, 2008
OFERETOEREKEIY 1884.5 mm, FXIRIRIL 11.9 CTThHot,

22 EEFE CO,

TERER CO, D7 T v 7 ARVRBRMEKEOREIZIZIHFHE 1441 OF % o 3—(ELTF, 144L F
¥ AVERHOWTEERAF vy =B BRF v oA —E YR8 L THIE L, 14L F5 73—
i ERCER Y A URITEERSEBOEE G NARTH Y, BH A F~RET S L iR
X2 em ETHALE, HERUAMIF v A—HAADREBEZE LRIz, EROSREENLT
B, FroA—RNICHERERZERIEAMRS28E, Fro—NICREEBNELCRNES
NI ANl 7 it K D R BB L, Fy - NOERIETERTD D 20 cm B
DZEFRI O A LR 3L min” T 5 min R L7, SHEMATTIC HBRAR FLEES Sem © HHIERE
HIE L,

TR CO, 75 v 7 A F[gC m™ 8713, F¥ 23— N CO, IEEMRRR & & b o —RBI%A Iz 8
TEHERELTF ¥ 23—AD CO, BEDOREREMLRD b5, LEFR CO, 77 v 7 AOEHA
%L FORQ- DI,

V AC
F=—.—
S At
22T VIRF v AR, 4 i F v OB DB E R, AT oS — OB RIRE[s)],
AC 1L CO, BEDHEMBR[C m™ | Th B,
TR CO, DRBRGLERLLIL, 144L F ¥ A =Tk > TEERENF 2250 CO, B E & RFERAME

bR ENE, Fyr oA —ERRIIEEINZCORTEMPRIZEAZ2LOTHIEHEETHE. B
BRIFHD HRE-2)PE NS,

@2-1)

c, .
oC,,, = @2)



FEEXRZINEREESMEARHBREST, XXT |, 2010.03

I T, CiECOBE[sCm?], 8C it 8 EERDRERMIKL[ %] TH B, IWEXFDO, f. resizEh
PREHEIOF ¥ o R—RNER, BRROF ¥ o —RER, RULERR L%,

2-3 T4 CO,

ARFFECIE B Y CO, DRER CRERNMBELOHFEELZ B L LTWAEDOT, HEP LSRR
KREBROECIZS WIS TV Y FEEER L, 7Y 781X, 2004 /7 4 AICE
A PCRE LA SDER W, 7 VT FIITHEERE 10em |, 20cm , 40cm | 60cm , 80 cm
O SEEICHRBOBIE LW, TEPEKERIRT S0, hHicF RBICY 7Y VBRI
BELTWAERZEETALEDIZ, YU UTs5 mLEKEZRERD, F0%YY L UVTHEERS
10cm, 20cm TiX200mL, 40cm, 60 cm, 80 cm i 100 mL B L, BESLOTAI =g LAY
KB L, BERLAEERD CORERVRERMMELLERELE,

24 bLUFUTE

TR CO, DRAFICIT TEEE MY R ERERO 2 DOERBETENTWS, "L Fr s
LWL EEPREE L W AEBOREPET 5 2 & THEFE CO, FORPRDOFEEE2 0L T 5
FiEThH B,

kv rF o ZiEE R e LERER CO, DRI ZAT 5 72 DICEBY 4 MRICEER 145 em O =
HAMEERELLELT, L F ey M), AR, PrrF ey M50, ML
YFUTETOTOWRWIEIERELT, aryite—AYuy MELT, BEE 10 cm O = L RIME
EE LI dom ORI ETHALTRE Lz, TR CO, 77 v 7 AQREITIIEE IL OF v -
— & IEBARAR N CO, IBEHTET (LI-840 CO,Gas Analyzer, LI-COR) BEURR Y B —k L /2ot
AEL AT 2ERAWEL, FNENROESS CHERTER LIRS Sem O LHHRE 2 HIE Ui,

3 EFLEHE
31 Ry 2 REFNVOHRE
TIBFPR OWRRBERIIRE 37T THIBERY AR LARMPER O Z 212531 bhvd, LEFEERMS
FEOEETEERS, LBRE, TEEKE, CO,BELVWERERTIEFETIZ EBAbR
TW59, L2 L, Bl HEEe, TEeKRoH L TREEEZB- - LARE TShTnwaET
T, EEHEIZIEE - TR, £ 2 TERFE T, 2Co, 8 LT Pco, o LT oz onTo—
KR v 7 AT AR L. BREROTHEES 23T B EREE M, ML, FLTRLrFY
FEERACEEIRRE L OB LHEBRORYUEEZRF L, BiZ, BF L ORBBE M T 5
72 HIZ LR CO, 7 7 v 7 A & SOMD- COy ERRIZOVWTORBRERFT 21T o717,
TR AR SN CORHRIZE Y EFFmicmEshd, THERSHIZBUET, Ay 7 AN
K1Y, EBOR y 7 R i T2\ TO 2C0, B & PCo, I FBRAERE1). REDITRT,

dC, _ _
d t: =(C, R, +C, .‘RI':I) - {Ci ’ (R:r + R, )}"‘ (SSOMD,i + Sroot,i) -d, (3-1)

a:



FEEXRZINEREESMEARHBREST, XXT |, 2010.03

13
a: é‘C"itdC‘ = (5]3(::'-1 G R, + 513Ci+1 G Ry - {5]3Ci G (R + Ri_)}
(3-2)

+ (613CSOMD,;' ’ SSOMD,:‘ + 513Cma: ’ Sroot,i) ) di

S CaiRy s R i OFEE [’ m®), GREEYZ X i H0 0O, BEE [gC m?], Ssomp ARy 7 R i
TD SOMD- CO £ [gCg" 8], Seurs 38 v 7 2 i CORIPYD CO,£FH [gCe™ "], d3H v 7
R | COBHSL 7 BB m?, $PCIHE Y 2 R i HD CO, D 6°C E[%]. 6 Csomp; EH Y 7 R i TD
SOMD-CO; @ 8°C [%a], 3" Cox I3HRD 8°C ME[%o], Ruid B ¥ 7 X i D25 EHE~OKHE [s'], R.
BBy 7 R iDbOTHE~OZHRE [s']CTh 5,

ﬂ(s'l)\ ﬁ(3'2)¢'0)5'e%uﬁw:\ Smot,i\ Ri-\ Ri+] —G% D ~ jjﬂit:O}C%j- Lf*ﬁﬁﬁgﬁ")#& ]—/\
FEATEC B Z LA TH D, UTORERVEREGE2HEAT S Z L THBERPORMEE —»
L, 2C0,L BCO,0FBREPENEHTEMOR v 7 ADD S COWTEKHE 1T,

RE 1. HEP COIEHRE Woidi=10)

RE2 BELERY 7 ARL0 CO,ZMEIIFAL (B =R, =R)

BREHE L XKE-LHEBOEKERD CO,BERITTHERECO, 77 v 7 ALELN
BERE&ME2. R FHOR Y2 2 TO CO, D FHME~OiREER L

32 EFA~DANE
T CO, BEERGED 8C, ERAME L LTHA LA LEER CO, 7T v 7 AL, HH8HIZ kb

BohHEEREHEALE,
SOMD-CO, M A FE BT Kawai(2008) b DBBREEF N V% AVWT, Ry 7 ROBE L O CO, EER%
AJHEL Uiz, SOMD-CO, @ §°C X Kawai(2008) 5 D ERF1E AT ESHTENEREITV., ZOHIE

HREANEL LTHEALE,

4 HERZR
RIFR O CO, LRBO BRI A OFERLE S Fig. 1 1277,



FEEXRZINEREESMEARHBREST, XXT |, 2010.03

CO, production rateof root : §,,,, (10 gCg! s')
0.0 0.5 1.0 1.5 2.0 25

ﬁﬁ o —

0.0

=
-y

== June 10th 2008
== July 29th 2008

Soil depth (m)
(=
[

0.3
=i=Nov. 17th 2008

== Fune 25th 2009

0.4
B 1 ARPER RO LBIR & A OHEERR

Fig. 1 Estimated depth profile of root respiration rate.
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Table 1 Observed and calculated fractional contribution of root respiration R, to total soil respiration.

Datein Soil respired CO; flux (105 gCm?2gh) Froot (10 gCm? g) Roor
2008
Control plot Trenched plot Observation Estimation  Observation Estimation
10June 14 £ 06 09 *= 03 0.52 0.87 0.36 0.34
29y 38 = 21 27 x 07 1.15 1.55 0.30 0.31
17Nov. 08 £ 03 07 £ 02 0.08 0.29 0.10 0.25
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