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175 CO, (CRRfbiksR) DBEF 72 3UEDO—>TH
D, HIFKRBLANDEELE WHITNS T B0, HBE WL
FHIBRIEREAL OB IF I WA BT 2 & W sicB L
T, AR, HERFEHOBETEES RIS o
Sd b TIEEITIR, K&K (150Gt ; 1Gt 13 10°1) Dl
DR N A + = 2 (550-700 Gt) %A B RKITEDR
% (1,200-1,600 Gt) W fFET 5 EHEESN TV S (Pau-
stian et al.,, 1997) —7, BEHOSEADEIIES 2 LIFTO5E
SRFRIT I, #92,000 Gt DERFEA BRI LIRICHFAE L 7o &
RS on ORK - 2T, 2005), FHkCEHOBERE
ThLIBEORIMIC O 72 2 B & Lo fH»+
BB ONMEZIEL, WHICKED HIERFE L EFES
HTEhEWVWI T EERARBEZITODBVEAS &
NTER, TOT EIFE7, KED CO,»tHIN S5 KK
ANEEOIE AP TR S 2 EE2ERL TV %,
S50, b N BEETE, AEIEEIDE 2 &
U 7o HEREAS T A, BB L D HERR T RO B D AR o 2R
X, HETHEHHZOBESIEEICKRE {7 2D
KO MEHIEIE S 515 3 THEEEY O MR IES &
TEEEZEZOLNTVL S,

DHE D BRI, 230 Mt (1Mt 1 10°t) ©
THREDPEAL, TORRIIO0FERTREIHEDE
fELTwisn &SRR A (EAiid) o
RSB oricshTwd (P 2002), OB I$EE
LW 2 7o R 378 578 WS, EWIRIEHH & L TR
M L7 &ngfiptomy TEFHEY 23 clcdiEs &
TLE-7Dh, HEVIFERBEDILKE & bIT TR
NDRBIFRAENENML>oH 25 & EBHRL TV A

bHINI O, 2O—HT, THEEREEEEER, Bt
DHERBEREICOVWTHIH R TS A 7 Ic—E DD
HBHIEBHSHITLTWE, TRbL, HEM, %
M, fEREEE TR FESEING BRI H B
T, SEMtE TR 2D B, T, FED
Ttz EoERIE RN A KWV IR T IEEINT 5 EHE
b0, ARIEENEVER 7 oKL TREDT
AP RSN TV S,

BRI B 1 2 IRRIICE I, IR S 2 TEMIR,
AREINE S Siclskd 2 RBEOA v 7y b EHIEEH
YIORRIC L BIRFEDT I b 7w b EDNT V2D FIT
B0 - TV B, Ko CO, 2 L, #E0E, Fivk,
BB 2 & & 3R EMEEE (carbon seques-
tration) EFFIENTWV 5, EEHHILIET O R RREHE,
THANDRZORAZN L T LEORKER-EX 3 C
ETHY, ISWIEERYNREIIGIL, THEPORE
ZELTEIEEEENTVS (Paustian ef al, 1997 ;
Franzluebbers, 2005), HEOEHHI+IETIE, +i#
RGO 2R E L CORipkBIcd 5 2 L3 T
Wty S, HIEREBRALOILICE T 2729, &
D& BFEEMOCHEORZRINERFHIES &, +
HRHBEDN T v 2B LER-ANELE LTV hE
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DF =5 2 {NLENS, HEANORERHICE)E S
N2 EMEFREM A L T X cn,

2. BEVRFTROHH - BNEE LTOLE

BEST LHET ZREDELS 2L, FiT CO, CHy
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HHIEREREER, 2006), MIfEAEREE—PlIc & 5 &, K11
RT LT, FEELRDbO Db A7 a2 X1
BOTEEDRST 2D & 72 3N E N5, BEITEE
DEFEBM O A% L TEAIRE o e 5 CO, 28
ERE, MEEcHEE s N 4T, BETRTIEGEY
DofiR - BREIT K B CO, DFAE - I, N0 FA+ CH,
WX 75 & LAY BE G4 2 BIR D ICE E T0 5
(Koga et al., 2006 ; I8 - #&H, 2006),

X-2 13, Jbifg - RO MERE o v, B
FECHEISHBRD T — s h o, ZTNENDOEELNRY 2
O F 7 3INEICBIdT 254 794 2 A v XV b
D T - ks T dh B (Koga et al., 2006), il
W3, bAEERTRT M EHTH D, & a4+,
FYHA, A (TRF, ¥4 b, ¥A4R), NLA
Y a EREARO N TGS N TWE, £/, 1FdHk
D OFFHIEREDS 30 ha Zi#E R 2 KHIEETH D, £<
DIEENKEMILS TV T &, [WERICT 5 vkt &
RN B RS —RICITDO NS T & b OO EE
FORFHMTH %, K2 tho13% CO, FA R, L
ER v 5 — - FEUIFULS ORISR (%
R 1) 1T 5 20 RO IIERFORDE (ES
0-20cm) D HRDBLEDTH B (F-1o BARZ 152 FE
PR E L, BOHHEAEELS RS 5 T T
&, HE,L SO COFERIT, T 7 S{EEDPILFD
B 75 AL IRRE O R E I B R 9 2 @IS N CO, BE

HEPEZEIICHRT 2 N O RERELD bl b0
Rl &nbhr s ([-2), YIbid, LEGEDORELD
ICHER 4 % 13D © D CO, AT AR DB T A X
PEHIR E 75 - 1o CTh B, G518, DX D IEELE
RRicBWT, HEKER(L~NOFEER/NE LTV 2
DITlE, THEAEEY O EE VORI L, BRI
N EETEEREZE DL S ITHD ATV hED
HTENRITH DT EAERL TV S,

3. TEADOKRREREICHN LR EIREM

SRR -~ oD R SR BR R D WK I B %) 75 S T
fir& LT, D AP EPE S & D RETIPHEEDF]
H, 2) {Evks o0&, 3) GREEE R, 4) WiE
(KR, b) BBt OB, ot~ D &
MEF 5N TW5 (Paustian et al., 1997 ; Magdoff and
Weil, 2004 ; Franzluebbers, 2005), W3 11D EHETH
Bifi b, THANORBERARLZIELT & TTERED
LT 5 ks TIEEEY O SR 5 2 LTl
BRFARET 2 HEOEL opichfESN, 2), 3) &
BT, D RBREIS, 4, 5) BliFicdicb, £-2 13,
Franzluebbers (2005) %35, 7 * 1) /1 &RERHEIL THE
fis e RIAGHBROMERZBE L, ThT o
EHEE A b o TR SRR RE 2 TR AR L 7o k5 R
Thb, 12721, TITHLLNRTWLS [ iR K
B L, —RIciThbn T 3 EHE B A H 9
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69 CH,BLU N,O OFAF 72 3N E, ZnEh 23 fish & U8 296 fis O HIERIEE(LA 7
v ¥ %) (Intergovernmental Panel on Climate Change, 2001) %\ T CO, #HE L 72,

x-1 THUIS O —iE Ry s B TR R ICB T B i
RFEEHEE DR/ & CO, FeE g (tigE R

W+ v 7 — - RIAPHCEEREIS)
TERREER i
THERZBDR  CO Rt
1981 4 2001 4
tC/ha tC/ha/yr tCOy/ha/yr
81.5 54.8 1.34 4.91
TERZEOH AN NTCO FAEITES L &K

E LT, CO FAERAFR L /oo THHS O — 175 2
HIERAR & 13, IFERIC T 5 RS 2TV, IERE
S % p¥Eh AT AU KRR ETE T, Koga et al. (2006)
»o5IHL 72,

BAOTIERFRARMEL L TV B HICEENNET
bbb, Lichi-7T, K-3ITRTAFHEOB D X 51T, 1E
o HEEREFENRED LTV T, EiToRMEEE X
D& THEIREERNRES B IO THNE, HIERZEREE
®mIFEE LTGHis N 5,

Rk, Huh, 3Ky, asib:is & o YR
BB ERIIL, LIEERMONEREEAAT

5o Fio, (EVERS LEWERED LA 5
B, I 5ICi3 T DEROIREECEHEYIE O ARk &

84 % (Paustian et al, 1997), [X-3 ﬁ#i?}_‘%&ijﬁ
RABEOBARERAIIOR LIt bDTH 3, BFE, 7

915 L OB LTGRO n iR (T B, i&®
YIRSV NS < 12 2 ABHEE, 2 O RA4mEH L
TIEEHYI A RET 2R RH 5, & 51, FHHETIR
RS 0% pHIERmICES NS 720, HiE EFo
W75 & < v F IR TR R O 43 iR 2 19 5 &
SNTWD, F/, TFEAEHEDO—IIERIC X > TY)
MRS N RBIch v, FRESEBEL, 18
AR LG 2 BHECEE S, HIEEEY O A IE S &
EFEZoNTVWS (Lal, 1997),

IR S VIR, AREIEEHE, THE~OHEELRK
ERAR L2, TNEOEBMCEEN S KRFZD—EB
3 TP TON BRI AR TS E S £ 0%E L+
HEAEWD~ER S0, BERIcEET 5, RS 0
&, BENBLENE A A2 BPEETHD, B
NIHILT IR E T & F o AR S EEIZ L
WIRFOERMICKRERET 5, T/, (EPofEfHc
X o TR S FER IR X s 272, FibEd 3(F
YIOEEGEERERE 25, GREIERONEH, =%
DL, APV EEOEFTRABKS € 55
i, RS ofERbINS Y, HEAORERAR
ZFERERNICHE O SRR B B IR & DRSY & DB
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£-2 74 ) AEREFREE O RIS T 5 BHIE L & TIER AR & OBfR

TR R

ARGLEEL 1015 4F, PBHIRIC 73— 7
e 0422046 7R MadbRET LTS HICHN
ek ROZE 0.22 LRt TR E L120.825
ﬁ%%ﬁeﬂ@%ﬁ) 0.72+0.67 HEBEFE L 5~21 4
i%;%ﬁg’ Bt 1.03+0.90

Franzluebbers (2005) & U {ER%
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iﬁﬂs(ﬂs'mliﬁ) by !ﬁﬂs(lﬂswiﬁ)
HFHABEROEH

K-3 HMEAERZ O EIER R B LU0/ =78y
TDEA) & ERFEE & 0GR WBEEXD
Paustian et al. (1997) X 0 {ERK L 72,

IZOWTIE, V7= v GRS TR T O R CTEEY
BOARICHES 3 EEDENERERLE SN TS
(Paustian et al., 1997), IR X (32 DR OHENCH W
ThikeThH2H, INHEES OENZERE LIEEHRY O
Rk & ORI > W TR E RIS h T wWis W%
Wk S Thb, AREIEEOEE, KESARIEIEZF
295 L, SR EEYIHHENERE O W o iR
B, HNBWEEEY AT ICEL VWO BHML S B
(Paustian et al, 1997), 7 2 V) A cOREEDEH
BT, HRR X 75 R AR (0.72£0.67tC/
ha/yr) BEoN, HHS W HBEERRKEZED 1715%
DLEERERZICE s o LEFEI TV S (F-2),

BERROZHE I, I S FE AR E 5B,

WE E ORI AEBAT 5 ENEEN D, IFE
HKEORERBPRE VIEY 2 MIERRICEAT 2 L
i, eIl kS IC BN D RERARORINICS
BNb, —H, ZEEIEMIOBEAL, INHERICEINS
Mo PR EEY & LT Hgictfhsns c L iwini

T, HHCo3ESRKIBICHDT 2 2 EDBEKRLTVL S
(Magdoff and Weil, 2004), F7c, 1[E|DIR{EICH TS
TEVI e &b, AHREPERERR O ML
ORIV, IRFABHER OIS ED STV 5
(F-2)o FITARPHHM AR L, BHoRIHE»S Lrs
&, IR RIS HK T 2 IRRBEA DR E AN
THEICEKNTEEEZONT WS, £/, TIHEDER
FOFHE OB I, MEEE OGN E LTRIHShT
WBHN=s .y FITh, 1[EORES 2O OEE%E
Hog L& EHUOMREN D 5,

FHEH A BRI O BUOt R 2 & STy, K&
RZIREHEIRNED SN TV S (E-2), #htes & TiED
PIERENCBEEL T 2 MEERIBICRD T 2 2 &, E D]
DELPRESAPERYE LT hicfititans &
MEOHEBELTEILNTW S,

4. TEHSICE IS 3 M EERE LS
TERRE L ORR

BB & v ¥ — - RIS TR, e
FEEFR & - HEIEHE ALEE 240 A &b+ o BRI TS i
7S, THEERSEE (EX 0-30cm) I RIFTEHEEIHS A
12T 570, 2003 4 Ol (RmELRs 1) 2%
il TWwb, CoOMEBRTI, HBEEaL¥, 791,
FA K, NUA ek AFRIEIC K OFRREL (R
T, ILFENITOEZLDBREZILFTH BN, C
DORERTRINHER D 7 5 v HHFEEBEICT 570,
BE X LF¥EHBRONRELTVE,), HEEHIDD
THRFEOG R IC KT LR REE ERAEED X
», (EVGE, RS (RZERR<) AR, K
SOHEEICHR T B IRFIA RS EEHEL TV 5,

HHEELL, C ol T—RIIciTb N B 18 TR
CEoEM 2 B RO 7 5 i (FEEH 25 cm) :
Conventional tillage (CT)) & &#tte GFEo i1 A
(FEEH110cm) DA : Reduced tillage (RT)) TH %,
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s T, WERROTIC T v A RN LA v e TS
EH NS A INHERL & T 2 EID d b, IHERR T 13
FIAMMNINREE L 732 2 fc D AHHEE OB ZREETH 5 &
EZ, BEERBRONRE LTV S, s - HIERA
IV, IR S 29 NS L (N, R
S EBSEETTT A ME (R), MRS EZETL, &5
Wb 5 A AEHEIE AR (FM) & 723 (SM) 1< 20
tFW/ha/yr (CE¥91.6tC/ha/yr) OEIE&THiF 4 % ML
HAEEN5, 351, F-3ITRTIRIFEERRICE T 517E
FHEFER 48 b0, PLotsEbE %2 2RKIET
T- T3, &al 64 OHERX HRECULEER 2 8 » X
S - HENEEE AMLER 458 O X AERF AR 448 D X K45 2)
BB I E SN TV B,

F-4 13, B4 OEHEMMHICE T 2HEED 72 DIX
RS OREREZNICEETNERERERL TV A,
RS ORERBIURERIF, LblicfEEasF
VT VHATREL, NuA vaTR/NEV, s
JLEERIIC B2 &, IR S A9 5 R X &R L T,
HENEZ KR 3 % FM © SM X T, S ORAER, K%E
BAE I IEINL, CT T3k 275 Hd NIXIC
BOTHIDEASEDT 2EAMED S, Fi,
CT & RT oF4fE (N, R, FM, SM X) %4 %

L, W ORERBLUREZRIL, HIXaLFT
FRT TKREL LD, 7 VI A TRCTTREL B -1,
FA XN AV a TERINZERICHESZRED N
i -t,

6 H Eaic 48 (ZEX 0-5, 5-10, 10-20, 20-30
cm) 1T TIRILL 2 HEIc > W T, AfbE & IR %
TEEEAAIE L, SUHEXICE T 5KED 5 30cm £ TD
TIEREE LB L, ORI TIRAREOREZL
DB SN i, BUIXICEB ) g tEE (RS
0-30cm) MFERBIGHIZE (2002 4F) oz nEFELIC
% £ 51T 2003 FLIEDOIREL T L 1o, K413, &
BEOREL(ERIZbDTH B, 0-5cm DB, fHE
FICEMATTS 720 CT, RT BICAREICIHIEL =13
WA, 5-10cm B L TV 10-20 cm B CARKENEEIC
CT &0 b RT TRELBEIFRNH - 7o 51, ik
ERBHAGHIAE (2002 4F) 0 1 3EHRSRIREE & 2002 42> 5 2006
FEFTOTERFRBEOENERERL TVWD, KRS ZH
HHIEE (CT-N, RT-N X) T, ESE2ETT 540
B (CT-R, RT-RX) &0 &I RTOES TRUDHEINK
ot Fio, HEEZEEHT 5 FM, SM XTI, CT,
RT & biT, RXED bEDHEEINS 1550, +iE
BRI 3B A R L Tz, & <IT, Ak & HEIT i

x-3 BEHETERERCB T AEN O NET (b REmEt v & — - FEPRNLSD
VEARF S NERE 2003 4 2004 2005 4 2006 4F
A A 54X F YA HExar¥
B FA4x T VA BExaL¥F NLA Vg
C T VYA FExaor¥ NLA Vg AR
D HEExas¥ NLA Vg A Z F A

R4 SERHELIC

ClegE MR v 7 — - FEHFERD

B LIRS OFER LIRS 108

TN BRER (2003~2005 D5 H)

INFERL < %A E (tDW /ha/yr)?

INFER < i FE (tC/ha/yr)®

T

R ggzans su94 54X SLAva AT BEIILE Fu4A FAX SLAva UERTHY
CT-N 4.14 5.15 2.50 0.59 3.10 1.74 1.93 1.09 0.18 1.24
CT-R 4.63 5.25 2.55 0.56 3.25 1.95 2.03 1.12 0.17 1.32
CT-FM 4.85 5.99 2.80 0.66 3.58 2.03 2.26 1.19 0.21 1.42
CT-SM 4.96 5.58 2.1 0.67 3.48 2.09 2.12 1.20 0.23 1.41
RT-N 4.32 4.97 2.65 0.60 3.14 1.85 1.93 1.16 0.20 1.29
RT-R 5.01 4.31 2.52 0.58 3.11 2.12 1.71 1.11 0.19 1.28
RT-FM 5.36 5.39 2.86 0.58 3.55 2.28 2.09 1.26 0.21 1.46
RT-SM 5.41 5.28 2.77 0.57 3.51 2.30 2.08 1.22 0.19 1.45
CT ‘¥5 4.65 5.24 2.64 0.62 3.35 1.95 2.09 1.15 0.20 1.35
RT ¥ 5.03 4.99 2.70 0.58 3.33 2.14 1.95 1.19 0.20 1.37
CHEFETLF KL, Ty I SRR IR, LA va  KIE

PCT-N, RT-N XT3, INHEXZ T XTI 0, [NHEESHSEIBEAORERARITHmMET S,
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—o—CT _ —e—CT .
~ 10 | —o— 0-5cm ~ 10 | —o—gr| 5-10cm
5 3
209 209
L] L]
% os W = 08
el “
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06 * * - 0.6 - - * -
2002 2003 2004 2005 2006 2002 2003 2004 2005 2006
* *
1.1 1.1
o 10 10-20cm ~ 10 20-30cm
§ §
2 09 3 09
e L
% 08 % 08
—e—cT —&-cr
0.6 0.6
2002 2003 2004 2005 2006 2002 2003 2004 2005 2006
* * %*
-4 CTBLURT BT 2AEBEOL(L ULifEEENI L v & — - FEPFFEHMS)
CT BXURT OAKE (BH 6 AIcHld) 3, ThEh 10 iEoETH %,
FEBEEDO NI * D3 254, CT & RTRIC 5% KETHESENSH 5 L %2RT,
R-5 SENEHOUEICE T 2 HIEREZREOZ(L (umERENRE L v ¥ — - RIS
AREAPRIGRILE (2002 1) @ TR FIRE OZLR (gC/kg/yr)
i LR FHEERFIRE (gC/kg) (2002-2006 )
0-5cm 5-10cm 10-20cm  20-30cm 0-5cm 5-10cm 10-20cm  20-30cm 4 JED
CT-N 33.7 34.2 34.7 32.9 —0.53 —0.60 —0.80 —1.81 —0.93
CT-R 34.4 34.3 34.5 34.1 —0.44 —0.41  —0.41 —1.30 —0.64
CT-FM 33.5 34.0 34.9 33.5 0.02 —0.31 —0.42 —0.92 —0.41
CT-SM 33.7 33.2 34.7 33.7 0.37 0.07 —0.23 —0.78 —0.14
RT-N 35.8 35.9 35.0 30.5 —0.31 —0.46 —0.3¢4  —1.45 —0.64
RT-R 36.0 35.5 35.6 31.3 —0.04 —0.23 —0.44  —1.10 —0.45
RT-FM 35.7 35.2 34.2 32.6 0.69 0.01 —0.21 —1.11 —0.15
RT-SM 36.0 36.2 35.7 33.6 0.72 —0.12  —0.46 —1.20 —0.26
CT 5 —0.15  —0.31  —0.46 —1.20 —0.53
RT 0.27 —0.20 —0.36 —1.21 —0.38

FHHOHEE, 8 FERX AT & 2 K8 oFfH

HEfHAEDE U (RT-FM, RT-SM [X) DOEWE
(ZE& 0-5, 5-10cm) T3,
FrhricFE s N B 7o, HHURRIEE S S i B

LTWhk, %72,

20-30cm DEEFRE, CT XY & RT

C DTN & P HEIE DS

IZBVTHEREORDEIVNE < 13 B EENED h
72

BIEE & R RIEE ) 5RO 1 IR FED 1 HdH
72 0ZAbHE (FB) LIRS B X OHEIEE L TiHE
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ahkiRFER (EB) #X-510Rd, MERBIGRITETH
3 2002 FF1T 1, BXITHWT 91~97tC/ha O TR
(ZEE 0-30cm) BFEELE (F— 9 EIK), THHig D
— AR RS TRICEV CT-R X T, THERERI
1.93tC/ha/yr OENG TR Licoickt L, EEE2dX
THHHT CT-NXTEREBEDHS SITRKEC (288tC/
ha/yr), CT-R XOIIERFEDEDEEFLMEL Ll
B0 TIERERER I E 1 - 72 (36-6), AR @A
RT ThHlEE SNz, £/, CT, RT & bIicHEIDMEA 1<
B R RERORD 2T 2 0B 5h, zot
R EIREER 13 058~1.20t C/ha/yr &EHE S N7, DL
Lo ki, IR s PHERE, TIRIRFERED 72D D
RFAUFEIR E L CHELSERZR LTV 5 T &R
SNt 1o, BhlRikicEHT 5L, CT ERTICBT S
TIERZEORDE (N, R, FM, SM XD 13, =
NEN 172, 144tC/ha/yr TH O, RT I b HIER LR

BN D B EEZ ST,

DI EofERIIRT X 2T, Htics vy, [HE
S OHEED & O IIEADIRFEEA, RETHRZEOF|
I, THOREREED 720 O EHE T & L CERhT
HHIENHSL N EL 5, L LEMKE, HEIEMA &
EBHHE A A S HE 7 RT-FM % RT-SM 73 & 0 g ihis
BRI B W C SRR ESHEINT 5 (TIBMSIRFZEOW
WEE ) CTEEMFHLTOWRD, FRARZ &%
REFERIGFD L, KFEOPEHIEE 78> T, RT-FM
®© RT-SM T, EWE (PEX 0-5cm, 5-10cm) O3
PRGBS 220, RE D LTV D - 7o,
PHEEIC X 2 HIEOEEEA N A TV VI D 20-30 cm
JBIC BT HIERBEE S EHICD L T nicl &z
DEBFERKTH D, YEZiAERES O PR R T RIT
ThiHTELBRLTVWE EEbLNSE, T LT, O
REFEVBICOLICHERD AL, C O TORE

o

< 4

5% WEHLAYE

s 3 | RS D

53 PES SN

l.O{ 2 |

&9 O URHRE IS

B — DREBAR

# 17

w H

w 0 OLTERRED

U ] [] U o
RS L
>

We -2 ||

S

ﬁs 3 |

H

-4
N R FM SM N R FM SM
cT RT
-5 FHREROEIRE RS B & CHIED 5 O REEAR & OBIR
Ui >~ & — « FEEFIELS)
TNENOMIEE, 8HBX U EMNIIETFE 2 KiE) OFHiH
F-6 SEMEELEO LR SRR OUEERERR € v & — « R
CT-N CT-R CT-FM CT-SM RT-N RT-R RT-FM RT-SM

%%/’ffﬁ;%?m/)jt 2.88 1.93 1.35 0.73 1.98 1.54 0.93 1.30
%fé%%féﬁ)%ﬁ%a —0.95 0.00 0.58 1.20 —0.05 0.39 1.00 0.63
SCT-R X0 R LR OMDREFNE L L 730 0 + 8k SRR



12 +EOYIEME 551055 (2007)

EEALEOHEDINEVOMEEZIURLTVWE LD I
Z 5, JLimEEENRE L Y ¥ —Tld, 4t HIEHEHE
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