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Global CO, emissions from fossil fuel burning,
cement production, and gas flaring for 1751-1998.
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Soil-Greenhouse Gases Interaction

B1 stk bic b1 2 REOHG& & FEIARERR
(X4 (10°) | >)

X 5

1978-2003 DAL T SUREDT—IL XD L LBHSD K FRE

Pat H. Bellamy1, Peter J. Loveland], R. lan Bradley1, R. Murray Lark2 and Guy J. D. Kirk1

Nature 437, 245-248 (8 September 2005)

2ODHBREHRAR

Trace greenhouse gases

*R —BRIL—2

Methane: 535x10¢ ton C/year Nitrous oxide: 16x10° ton N/year

i
6.2% ﬁﬁ%%

* GWP (Global Warming Potential) = CO, + 23 x CH, + 296 x N,0

Sources of CH, and N,O (IPCC 1996)
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BRS SURBICARBZEERE LI BROLCHENT, 8
{Lik3R, A5>HFIUVBHBLESR (CO,, CH,, HXU N,0) D
BEZBASMNCT S.

Andosol:
generally contains much
soil organic carbon (SOC).
£408 covers >50% of the total
P98 upland arable area in
Japan.

e nse ol
= Brown forest soil t

(48%) g
| Andosol (16%)

1/500,000 THESIFURAIRR & DIFAL
(T8, ERAELRBHELNERR, nb-vawmlitgojp)

X 8
HEEIEORIE & BIETORER

Int. Nat. Farming Res. Cent.: GHG flux (Feb. 20 L(Z - Jan. 2017)
36.30 °N, 137.89 °E (Azumino, Nagano) ©® M39-OF O M1-OF
. -

18.0 °C and 1090 mm (annual-mean
and -total, JMA, 2009)

Plots:
39" year with OF (M39-OF)

1st year with OF (M1-OF)

Soybean (June — August)

Rye (as green manure, M39-OF only)
No tillage or other fertilizer

Measurements:
GHG flux (closed chamber), Crop yield,
SOC, and so on.

SOC accumulation = C soybean + C rye
-(CO,s0il - Cr Lnlu\l)

GHG balance = N,O emit + CH  emit
- SOC accumulation

X 9
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Figure 3 The exponential relationship between carbon dioxide
(CO;z) emission rate and soil temperature measured from
February 1, 2010, to January 31, 2011, at M39-OF (@)
and MI1F-OF (O) plots in Matsumoto city. The bars repre-

sent standard deviations for CO, emission rate (n=3-5). C,
carbon.
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TLHEWVH 2 LT, ZNBFEL KD ITHERR TIRERREFBEREMRAA
Soil C accumulation & GHG balance

Tﬁ%ﬂ)&)‘( % D i‘j‘ﬁ§ (. 11) fJ‘E‘;q E/j fio ;(—J‘ L/ HEWHDCO, B i & INdirye and soybean (g dry mass m2)
TEHIMNIC 39 51T 7-@TIE COLiZL W, Axy o= - T—

Total Plant 2% Total Plant

S < N ~ Ground
j: %32 & /V & ﬁ?ﬁf % 5 A NZO &i a }J:_']%‘z)) #O@b A ji ‘j‘ M39-OF  684* l;ISUQ 581 szf szzm Sh:;th R(;Ot Tlootzl
> N < M1F-OF NA NA 573 16 | 25 54 5 100
&j— j/L & % E;H‘;q 0) ji 75} 7':— < é /V m T < 5 A} 1 E'E H T &i *Calculated with 0.49, the mass ratio of belowground portion to aboveground portion

(Maeda et al., 2009)

N - NS < N
FLAEHTIRNWEWNS ZLTEVWRHY £75, €O, CHBLUNODFIKLRIE, M3-0FTIZ, TnEAT, 175
. . R . 27 g CO-C 2TH0, MIF-OFTIE, TNEN13, -028
INHERELEIET, IBRENRETART vl o 0 COLC il m? Tdo e M39-OFCDSA AEDIRMIAI4 o Cm?

Toholz. ITHTADYREIEIM3IS-OFT290 gCm?, M1F-OFT286g Cm?
= N THD, THS5M230 HLU224 g C m A TNENDINSHBHEN
ELTCHEHTHEEI DMWY T, L £ Ei%i?ﬁx:);mlﬂilewg-ogs&UwF-OF‘C—SZ3‘5&1}979
CO,-C HBm 2 &SN

MHEH ) —DORERZ LI, HEREZEOITEE., £ 12

NWPHHEYOEER, £ L TREE WD Z&I12kb
iﬁﬁﬁ\ ZoFR (X12) X EOBHZEMO 39 E@ Eiﬁﬁiﬁliﬁ(gﬁﬁ'amﬁﬁﬁ

L ZLTTFORIC LERORERH Y EF72, e : | M

ikﬁ%iﬁ]&sb X7 <HEITE > TWET, 7/]» 3 KRR 3 :
FIIVHEB THIES TETCVWERATLED, KE 2.1 Aty v om

B L TIEBREADWINEN ENLTND EWVND Z & 38 02 2 2%
CF DT, HHAE LR, 2 . 3 R AN I :
MREFZLERNETN, ZOL IR THEERZD ' | in aboveground
R B D E, T E (013) RIS £ T SATC T o Ser e

78 g C m of SOC was annually accumulated in M39-OF.

@/m%?j]%ﬁx% C02 \_;‘lﬁ ”‘L/*’C;( &“/% N2O zb M39-OF acted as a GHG sink, -52 g CO,-C eq. m™ year-'.

CH, absorption

ks

CO, emission

———
Cin sovbean
z =
g B +
- ¢
™0

HEOTHTHRENS ER< SVHTL A7 ENS = e
LERLTVET, RORAITEAXIC 39 F£0Y; ihom & faR
/Eﬂi 317\ 1 éﬁ E ;j: 138 VC COZ %Z EFI'EA\ & Lf(ﬂ%‘%;ﬁ Nelo accumula"\tlilgr?:—gs}:gcm'2year'1

N N N GHG sink: 52 g CO,-C eq. m™ year!
- \ —_ S
%ﬁ A 75) 7':— < é /V Hj T v i ‘j‘ﬁ) jivc T I_lj % @9% « BREMRDADERUNZNIVAFATH O EMNS, M39-OF

, _ R EMITF-OF & DB \CHARTHEA R U LD, HERRA DR
FlEWI DIXT A L, KUEDOLE., REOMETEE uw,?autmndﬁ’u\a‘:cn?@ SN

- FE PRIE(L (CRER R IRURMEEE (X 2001573“355!1“2’2’17.‘.@
NIEFIZRZNE NI T LT, —ONEE LD~ B E SO AN AR BN C S L3 BT
— N —
—~ . . * GHG balance in other environmental friendly fields:
A F AR FFTOT, RN AEFESIC Lo TR ca. +150 g CO,-C eq.m-2(Hokkaido, Koga et al,, 2006),
ca. +160 g CO,-C eq.m (Germany, Flessa et al, 2002),

RPEESNIBEN TN ZEFERTHS D & indding 259 .Cm? emisionsfom vl consumptn
W) ZETT N ITHRRTENTH Y F973, COy  Wesadded M39-OF still acted as a GHG sink.
SRR T 5 B Th % L B2 TP I £ K1

REMICGER MmN ED (K 14), HEAHEY & L QIFEBINED 39 FO%5AE

ZIE~ATATHDHENW) Z LT, REOITFHEED S5 WL CO DRINEL GO TEETH
%.’) EWVWH T ETY, INBITRMIMRAEBREZT A LICL o THINEENEE S, &
BEWYNIEZ DV ZENREDRTAOELZDOINL LY EEL W) T EERL
TWAHITIER DN EEZTEY I, /UL itz TtV S TETE
DETOT, NI ZIUTHEIES 2 F T TS KEE, EEEET S ik T
BENRITAZMA LN TEPORIFEZITO T —DDOEELRHFAME R LTS &
EZTELET,

(KN TIEDOHIEREEE ~ DR IZ >\ TOBFEEH LET)
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