"’>’)) b2 22 20 2 4

(Y
tecccccccccc<¥

v § RS B R 7 A R0 HE ORI 9

[. e RN ERER W E T

TR

(1. XALFR & FILHE%,210044;
£

# R
2. PEARRERAEFCARARTRERE)

EHAL

E -2

BARRTIE 20 5k F BASW FRMEAAMTRL, G146 T B8E FRAZE
B, RSB TR AR A A PR A R LRI, A TR
HYRRT, L BN THE TR 2RI P TIRALGE T,

X@HE: BE TRALPEAL FPRRT

51 "/ ;
it (CHORKSHPERMREARZ
—, BN RRER N RREEZREET

HeSE =0 (o 20%), VR F BB (E

60% )™ o BFFERE, 71 % 42 T4, CH,
e —EHARRTE 350 ~750ppby, R BB Tk
THEABRATREER EAY . BRier
KA CH, WFHRERN 1745ppbv, FHK
#J 7.0 ppbv'!, CH, ERRPHEBEF
T, BEmb Bk, eRFENILEHK OH
H B EE, RLE RS sk, B,
VE4E3E CH, MHERURERZ BIRES R TE
CH, RASHTEEFENEIRK, B
FERETHE KRB E. AR CRARM
B Rasy misRamns®, HEE
LBRKAK CH, WEEANFABRFEZ—, 2
iF3 100 EEBE KR CH, WEH MM EE
BERz—, FEAKBEHAEERY S HAK
R TE AR 22%, KEF-8&A S 2K
37%, LEFERHE CH, i E2RBEH
CH, HiF 58 +AEEMIMAL, AXEE
ST IEER P ERE CH, H B
B AFBRERE CH, 508 &8 Wt

2%, R H CH, 4= RAEYF P R =4 %
b 5 DL 5, R H CH, HEB R
HF
1 FEE E R R R 5

AREK SR X S E L BEGER
MR, KRS SRR HEE R A M Y K 2
. BEAFRERESKEMLEETTA
%, FE KB R BT FT A S o 2R Y LAl
b, REMEFEABES N 6 MRBERY .
B NERBRER EPRNEERBEX EHE
BRANSEBIER EILASBRBEX K
JLBERF/RAER AL TREASH/EIEX,
MRS H A ERE RN BIERE,90%
PERKEREEPERERS, RBET1%ER
RK SRR TEIL T KRB,

REX FREE CH, HHBMWHRFHT
20 42 80 4EMY, B 1987 £, hERI 2B
KEYBEHR I SEERRMHEXIYER
BRI AEHEA B EERN RS, AR
BT T E R X FEH CH, HBGE &
BRI , 42 SCAE D) RS N RN
EWMART —RFRGHZREMY , =4
RED KBTS REFT )M, WM

@ HESER IPCC EMARMAER LRI A SR RGN RGBT R HE R

_3_._.



A% F30% FoH

M LR E TG, ILVEEE, Wi
PR K, WD &L AR, BER, K, db
ST TR H CH, HEB WL &F
Fo

XTREHE CH, HEs il h: F 22
FSHH /SR BEE (— RSB E TR
ERESGHIT M) . BBFBEX AR
BRI B 3R, BASMEEEE
PSR T (5 5 LA B T R 5 LU
M, AR ERES , B Hikx
FERHTTHRRRFEMERE CH, HiK
BENPR, MRRFERETHENRER
P EEX RN SRR EHER
1R, T At Es (RIS R g ok a st
WOEIR O M8 AR B 5
2 EHRAREENENFENERTE . B
& ARHRHIEF ST
2.1 BWYRAERNEYZNE

MY AEE, KFBH CH, MK
&, 2 H7™ CH, BFF H EEER R R
AU RBALE S CH, &, BREKRBEIRE
Fr¥k CH, S4B X CH, EHLEHRIKE,
FEH CH, BINEBRKR T KERAGIE™
CH, W E R EE®EM CH, S4FEEE
YT . BISE LB, RS W™ CH, WRFhk
FE N LT B (Methancbacterium) F1 B
$% )\ B 3R B B (Methanosarcina )™, [ £
BT, KRS R R
7 CH, B # 8 K F B P & H (Metha-
nobacterium formicicum) . 55 K B 52\ B BRE
(Methanosarcina mazei) F1E% I bE /AN BBRE
(Methanosarcina barkeri)% .
2.2 BETEELE HBU EEONERT

fEH CH, WHEREB R H L8+ CH,
B AL L Rt RIME A R,
e b, 13 CH, Wr=d 2 gkt
JEFEAE EM OKRBERKRMRBESFEENE
M, CH, EfbidBZ Mk KRE FERE
MR EWE A K R R REAE T

— 4 —

I, HEFR=AR CH, EH %AW
KREZHT, KBS EgE,, REE S5
BEHENEI RS P EY,
2.2.1 TEHBPRM&E
KERAKEES T EMEEREAK, ]
A K BRIZE SR E IS T AR CH, . 8
Mo CH, Wi £ER CO,/H, RZ®
(CH;COOH) X Fifp R E R ERE T (&
AR SRR A7 ER<< — 300mV) # = CH, B #
RSB B4 B
CO, +4H,A—>CH, + 2H,O+ 4A [E %
T, R BE R
CH; COOH—~CH, + CO,
LR B R I T
- BREAF B L5, 33X B 3R R
CH, MR E, X FERRI TR
FfEH B A EIENER, F % CH,
BHE X ZEREE A L FW%E CO, fl H,, 7
Sh 5358 2 ZE DL R B B R AN [ A R 8
PENFHEARFRBEEIE CO,/H, URZ
BERBEREEERY,
FEMEEESNRENE X fER
FIFRSH 3 CH, A R E, AR
TEEREN CH, AR ERKNEHLE
FEl(1~4639ng-h™" -g™'), EE CH, WK
BRTERS H 3 HHE R M )R (2~20cm) ,

REFHET,

BRI BEEXT A BRI, B R

FREHF 7~17cm HEBRREER CH, ™=
AR, 13em 4889 CH, PAERFE K, MR E
W B THRM AV RE, TE™
CH, X7+ 8 EHAHHE R EMLE (3~
7cm)[12,13] R
2.2.2 FEHHPLEHEL

—SEIIN R, CH, HE& & CH, 74
B 3% ~81% , Bl R K KFER A KK
BB s CH, TIATES EFMREFET
WEM BRAETEYS CH, HBRTERLT
BAEFEE, W HEE L AEEKBHRIR
B BESEBACREXFENXE . £



A% %304 %oH

BRIk LH, ESWBEHET 1% ~
3%H8Y,CH, REAMTESIRS RS
B, AR A WK T2ER, CH, ek
RAE T MR TE,

TIEPR L FRERKER H@iiﬁﬁ

ERPRERELFRIERAZSEKALSBE

HEYRRR, ERKBEP REKLEZRT
HEH AR T E P AEY R R R IR ALK
FAEES, BIfER KREHES CH, WELR
ﬁﬁﬁiﬁiﬁﬁﬁ—’ A S22 PR E N E L
S,

BB T8 B CH, S403ay Wl 55

R4, HAMBHIRSGRER, €425

ﬁ{EEiiﬁif(o lem) , KELEHWERE
0% 58% M, B BEHLET R
CH, W&k, I HEBER % R E
%, CH, WELHEES LR EEAERKRK
9&/%[ ]
2.2.3 TEHPLMER

Y+ CH, AR —EWEE, I+
B CH, &g R EHRE DR Mg EL,
XA B MG IsRe, A 8 K&/ CH,
BeHE® . 2B AR CH, B =R
B REH : — RV RN RS AR, —
RBHKEESHE, Z—2KPSFHRMEY
B, SRIe R ZE—RRE/KRS H P, K R
MRS R R R E R,
3 TEHBRHRRmEF

REXHREE CH, HBEWHE T RBR
BE, 580 A WX, BH CH, #iix+
B AR REHEE OKBHAHEEENZM,
MEXERFZHEEFEEEROXEY
LTS
3.1 X8R F
3.1.1 LEHEYE

ot Ly RS RIING I Gy 51 W
M _ SRS/ THEY, A58 CH,
BAA4ER CH,. IEHAILER CH, ™
HEMEERR, BT, REHRCKIER, &

JKAE H A VLR B ANMG R CH, BB A
He
3.1.2 HERMLEYIR

FEHEMEAKE, — Bkl £ b & R T
FEREIF R, R FEK )5 i 5
Mn*" \Fe’* \NO; \SO;” ¥R F7ERESS
BEHE#Fmr= CH, SEi% et E & CH, &
BB, B RE R 13 pH (E™ .

3.1.3 HERBE (pH)

BRI R AR BN E
BERE, TERBEFENEA T EEWE
& CH, WHER™ . (1) B YR B4 83 78
(2)CH, B4 #; (3)CH, WEMTE
7= CH, AR MR WE LB &S
BRI,

3.1.4 +EEMARFEBEA(ER)

CH, W4 R FERIEN Eh, FEKBH
FEKJE, L3 Eh FEE SRR AR T
W&, 7™ CH, B4 7 Fh X 8] — 150 ~ -
190mV HIFF5E R A 8872 4 CH,o RAEEHT
SN T3 Eh B+ CH, HEE N &
BEREZ,

3.1.5 kR

ARIZEE ) + 38 AR A2 fide
YrEREtE . Neue %A (1990) 1R3E, FT R £
ALt A LA A KRS H AR
BEEE CH, ; Yagi ! Minami(1990)#§ } H
AFEH IR IK £, AR 1 0 K LR B HERR B
CH, &k, B B&Z 2, KL AFH AT
PLE K DR RS AG 40 4%, WL, ARG H CH,
HIE AL R R B S R ), T LB 2 7

SRR
3.2 BE

BB, UHRE LRBELE CH, E5HE
RPEEEFEBENERY . LENRER

ESBREATA W BB 1 AR 8
WA FKREAE KB, Schutz! 23757
U, CH, HE RS 5 BB EH
R, TH H AL 54 S R E R 11
I 5 J—



&% %30% FoH

BEABKNMEE,

B NS 7T B AR TR £ H (R A SE 08 ==X 506
RIELAE BN T LR E S5 £ CH,
RN E M S S H (Arthenius) 75
ﬁ[18~20] :

InP =-(Ea/R)(1/T) + ¥
AP P R, Ea HRWMIEEE, R 2R
HER, T 2EBEE(K), T < 323K &,
Ea 2} 60~90 kJ/mol CH, .
3.3 RLFmHHk
3.3.1 jMafe

XTFHIEX RS HE CH, HEB M EWE
1981 4EsbA RE , BT E A X HE e R
H CH, HEM BB B L1522, X st
STERFE A, A A LB T UK i CH, A9HE
BB RACAE R AT , HAE BT BT
HEAEAH A R & BB RO s

AYUERHEARBR S CH, MHR, 2
EA VLI B FH 2 44 /K 78 B+ /0 7™ CH,
Wy ETERY , MAEBER
B LS 9 TR 8 B RE A B /> CH,
BIF=AE FIHER, X R B A A LB TER S
P RETET -

FLAE B Jt P X3 #5 FH CH, HER & B932ma
AREZMME, BRERANR—H, —FHHE
IR, RS E RS BN
Eh, 575 CH, & FEKIF™4EX ™ CH,
BAEEEERA NS, NS CH, WHE
o Tis—JF W, R E %40 AL i it vl 8 i
EHEPERFCEE ARG IEYR RN
S, A= CH, 25T, A H CH, HE
B B RWA BRI REST CH, HE
WM W B> CH, B, Wk
WAL L, AL AR X K RS B CH, A BBk
FEBRERHERER , FRiF—SHR,
3.3.2 k&R

Koyt L CH, W= E R EH
YeA B0 CH, PR M REFBEEMRK
BELRE T 8K R, —BRNE, -

J— 6 J—

gt CH, M7= 4B & 7K 40 & B R 3 hn i 1
. Ei, FH KK ERERKEE LEW
% CH, M. BEWAXTXI7EKHRE
AR g0 B3] e s BT R B, K
WOKWFEHE CH, B &S T ERAKSE
U EAKER T ™ CH, MAFHRETR;
V) BRREBE VT LAV CH, BHER, 3% 2 B Ay 8]
BAEBETT U LR s S, AR TRE L
B Eh, AR T CH, B HIE 3D, i
CH, B4R
3.4 REZH

AFEKRE®FP R CH, HEFER K
5, BRI ERESHE, BRAIERN T 4
AKFESFPEREHE CH, HE &, KBS
i CH, HE B RB KR, Huang %W 5%
K KFE PP s B CH, HECE B 5 K8
B BRI T A BT R, HE, W
FEMRKI, RE/D, Z X RE S
FERIK RS R, BB CH, B, B
I, KA S P RO R A AR T2 A AR e
5CH, BRZRAIMERMELXZLA
FE—HHERY,

S X0k

1 IPCC, Climate Change 2001: The Scientific Basis, J. T.
Houghton, Y. Ding et al. , (Eds. ), Cambridge University
Press; Cambridge, UK, 2001 :38—41.

2 Petit,].R., J. Jouzel, D. Raynaud, et al. Climate and at-
mospheric history of the past 420,000 years from the Vos-
tok ice core, Antarctica. Nature, 1999,399:429—436.

3 EHIR, KR, BEE RESBENESIL. &S
FEBFIE, 2000,5(1):75~79.

4 EUHE. PEREHS . bR Bl e, 2001.

5 THAE, M, 084 R H B S HER B A L SR
PLER. KSR, 1998,22(4) :600~612.

6 Wassmann, R. Neue, H. U. et al. Temporal patterns of
methane emissions from rice fields treated by different
modes of N application. . J. Geophys. Res, 1994, 99;

16457—16462.

7 Bz, R REES. RFEAKBEL P Akl m=H
REHE SRR R 2 BN R, £ ¥R,
2001,21(9) : 1498~1505.

8 BIRL,BRER, BRI KRS H K R R e YL



A% F304% F6M

. 43R ,1993,30(2) :125~130.
9 BREH, NN, RER. KBED &P REEEANE
. H %R ,1993,30(4) : 432~ 437.

10 Takai Y. The mechanism of methane formation in flooded
paddy soil. Soil Sci. and Plant Nutr,1970,16:238~244.

11 EE. KSALE. QU Sl A, 1999:107.

12 bEEfE, THE, R Wassmann %. F5H 3+ CH,
FERMERPIR. KR, 1993,17(5) :604~610.

13 LEATR,IHE, FREES. MELMhK CH, &
4 IRPHEHR,1993,8(5):1~12.

14 Yag, K., Kumagai, K. , Tsuruta, H. and Minami, K. .
Emission, production, and oxidation of methane in a Japa-
nese paddy field. Adv. Soil. Sci, Soils and Global Change,
eds. R. Lal, J. Kimble, E. Levine and B. A. Stewart,
Lewis Publishers, 1995,231—243.

15 FEVR TUE. SEHFP RN RE T RBREdE
B PERISS,1993,14(4) :48~53.

16 #4 R, 2/0 . L3 Eh R 7S B P Su
BB EARRW . R IR, 1999,18(4) : 145~
149.

17 Schutz H, Holzapfel-Pschom A, Conrad R, et al. A 3 -
year continuous record on the influence of daytime season
and fertilizer Treatment.on methane emission rates from
an Italian rice paddy[J]. Geophy Res, 1989, 94 (16):
16405—16416.

18 Schutz H, H, Seiler W, and Conrad R. Influence of soil
temperature on methane emission from rice paddy fields.
Biogeochemistry,1990,11:77—95.

19 Sass R.L, Fisher F. T. and Jund M. F. Methane emis-
sion from rice fields as influenced by solar radiation, tem-
perature and straw incorporation. Global Biogeochemical
Cycles, 1991,5:335—350.

20 Khalil M. A. K, Rasmussen R. A., Shearer M. J, et al.
Factors affecting methane emission from rice fields.J. G.
R.,1998,103:25219—25231.

21 Cicerone R. ] and Shetter J.'D.. Sources of atmospheric

22

23

24

25

26

27

29

30

31

32

33

34

methane: Measurements in rice paddies and a discussion.
Journal of Geophysical Research, 1981, 86: 7203—
7209.

B R, Baf, 76 ARRLEEY AR BR
S H B SR HE R A R BT IE . SRR 9E, 1992,5(4) :
1~7.

B MER R R SRV EEHENXR. &
MAEAIRE,1993,9008) :19~22.

WAL, ETR, FETRS . EEXREE PR,
A ARFAHE,1995,11(1): 10~ 14.

PRpiE, TOAR . RRE F A HEROR L RS R %
7. HhERPlE R, 1993,8(5):37~46.

Y, WA . RFIA 3 7S 1 e kol 2
M u . R A, 1993,9, (3#):13~18.
LEfTE, EHE . RS E T R s R . ke
SR, 8(5):55~62.

FYERR R, B SR 3O RS E BB B AR B
X7 M b SRS B e HE A i R SRR AR KA R,
1997,18(3):57~61.

T, R4%, FERS. RFASEEFAXNBEA
HEB B AR . RIS, 1998,9(2):171~
175.

RS, BR S, KR BES. ARKREREN A R
B HEBOR WA BB ST . AL BR AR, 1999, 18(5) : 200
~202. -
LER, TR, T RE PR iR
PR, 1993,8(5):23~36.

BRI, 2R KRR A B HE A X RS e i
HEm, bR KF %] ,1996,32(4) :46~59.

Huang Y., Sass R. L. and Fisher F. M. . Methane emis-
sion from Texas rice paddy soils . 2. Seasonal contribution
of rice biomass production to CH,; emission. Global
Change Biology, 1997,3:491—500.

FEmE, EBER, {8 %. SARV IRRS B B S HER
LRI KSPIE,2002,26(6):731 ~743.

A Review on Study of Methane Emission from Rice Field in China

I . Mechanism and Affecting Factors

Ren Wanhui'? Xu L{
(1. Department of Electronic Engineering, Nanjing Institute of Meteorology, 210044; 2. National Climate Center, )

Abstract
A review is made on methane emission study from rice fields in China for more than 20
years. It includes the observation of methane emission flux from rice paddy fields; the biological
mechanism of methane production and the study of mechanism of methane production, oxidation,
transportation in the rice fields; and the factors affecting methane emission. Methane production
and oxidation, the factors affecting methane emission are introduced, especially.
Key Words: rice field methane production and oxidation affecting factors
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