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(FEMFEBRER TP, 8 210008)

B E  1995%FSAISH~1997F 5 A 1S HHEERABEKG FHARENR
Hi DX A K H b HEJBCRE BB R R BE M S . S5 R R . A K KRS A K9 B e HE O B
£ 0.47~171.12mg/m” « h [, F3{EX 33.91mg/m’ « h, H BEFE KK 250~ 280 X
B3R ARG A K3 3 U3 LE HEB P 62, HEHGE B 7E 2,51~ 54.52mg/m’=h (8], F-3 4 13.24mg/
m’ » b, 154K H PG R BEHREE L 165.82g/m™, £ H At A L& EXBME KA
RAAX TR BREAN —XRBH., SLKEMLL, FR2E (PR EROPRER
RHEM & 3.36% M 33.53%; M/KBERKBELR2EFE)MKBERIEFE) PR
R A KB 34.11% F 38.47%~ 66.65%, P L F REHERE R 5 & /KEH 36.7%
11.96%~34.27%. RAYBZEE@EZ)NKEREFED EHM - REAH L XL KB
R EEEIN T EZ—.

X PHEEHCER, BE, LK E, SR

fhEASES  S1526

FHEFEIAARKRIPREM R EEHRITEZ —. 1981 4F Cicerone % B WIRE T FH T
SEHFBCE R B HEEME SR, B, BERNAHERKA, #E, X6, B4, FESN
ERETFREMHEEER", F B, KE X 2R P L HER B #THE, W0 1992 4 Watson
HERE P SRR S PSR B 4%~ 35%; IPCC 2 i i R R WML MM E R, /5
MHRHERES 12%. HEERZARTETRERSRMAETSNE AL, W E nE 5
A, AR SR, AR L35 A0 A R A 7 2T 8 E R e HE LR A e (R R B B R A 8
ﬁAF)fﬁ[l,?_]o

FEEMA LRPEREKBYERZ —. KAEEMEBIE 3300 &7 hm’, 4 Gt 7
RN 22%, S ESRERK NS 2 —. FHPRHEERZEFLRKXE. RE
H 1987 FEAFHBEP L AFBCE N E, EARBEIR. R, b, K. )M, 526,

* BR ARHFEHEETIE (49771073) M EREREATBME (KZ952—J1—203)
W H 8. 1999-01-19; Y B # B 3#8. 1999-07-25
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BRI, W)t AR SR SAT T REN TN E RIEFR" ., EHE, B1E
e, PETREREASSEN. BEFTEAMERNEEPERNS ARABRX, 47 K3HH
HESEHE R R #HAT THRE, EEP . B, R R mEZE#T T R KB
FEN MR /DL S E AR T R R EE A YLAEZE RS P SRR s sE RIS )
MEHETTREREBREHMAEDNE, BHBEEARR T LR LA HEP K
JECH B2 i 1141, 33 0 300 S AR 9T 45 SR O ) 4T O 0 3 ) AR B S HE R R B4R
T BEEAREKE. B, XEPR EERH XK R KR PR E 8 P S HER.

ZAKHEABEPREIBPESAN —MSKEH, Zhom TREERHMX,
{XE KT EIE 110 J7 hm?, H/KBRFAEH 59.0% U L. XFHB/H—FELEEK, L8
TRFERE FHPRNHERERAREF S AN EKBERSSHP LFRES, O
1988~ 1990 “EBFFEE, 0B % 31U )1 5 1L b OX A8 H 5P e HE OB A DU e 45 R0 & B Attt
R EFARXKBEK R E P &HBOE B REFRENICE, 5 67.0mg/m? « b, T
B, E4RE, BHBATRESHER P 5. Bk, §F 7% 3 E 76w H X & 7k B B 58 HEK
xf 2 W DR R e HE I B A A R A A EEN R (ML RE X.

1 MRE5ETE

L1 RURARBIESELRMEH

ANRAEERTABEAFRY R FRBHHT. ZHULEREL 106°26", Ib45 30°267, R
230m, £ X IR 18.3C, EMTHE 1105.4mm, £ H 8 1276.7h. RN GFEVREALCURERT
MR ERAR L, K EBERERE RS T X L.

®1 T ROEENR

Table 1 Basic properties of the studied soil

bS] pH E<R N3 &N HEN HHP AHMK
Treatment OM. Total N Available N Available P Available K
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
ZKH (F#8) 7.14 34.56 1.87 146 8.4 161.8
F B (P 7.06 36.27 1.98 146 8.3 139.9
FEZHEEE) 6.80 40.63 2.31 177 22.6 123.6
KEREGFREE) 6.62 32.53 1.75 134 20.0 118.7
1.2 REaE

REBREAFSHMEE FROKBLEHRERPS O RKE LATH, 1995 FRE=HE.
OFKH(PH): —F+8, —FEEFLTHEARS QFFZECPR) . ZHF 0.35m, 2% 0.25m, ZHK
0.25m, —F P8, ZE - FENFLTRIPRE; @K BRE. KBEKPBBELTEARE, KBEKE,
FWHK RN ZES/NEEY, 1996 EXHR—NMEHE. @3 R2MERBE). LR 2ME (B £/
b AFAERE PN ESNEEY.

RI/PXEEY 20m’, BERE UK, RIBABSFHAMAE 63 5. 199545 A 15 HRM,8 A 21 HK
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K. 1996 4E 5 A 23 BB, 9 B 2 BYtgk, RBMATHIEAE. ;R E 190kg/hm’, 33 BEBE4E S00kg/hm’, BG4
75kg / hm?; 7K R84 BE 18 M — YK AR JR X 80kg / hm’, F AL # 75kg/ hm?>. 1996 ERMATEME A & 2%
20000kg/hm’.
1.3 BRPRESHE

FHESARERABSHEY. % 1m, JBE Slem x Slem. KRBEKSAEARERK, KBK
REEBRARE—K. & P5HEKERSHIENE, FID /ER N2,

2 HR51E

2.1 HEWEHEX LK EHBREERAE

21,1 A KEHPLEHHER 19954 5 A 15 H~1997 4 5 A 15 H B4 & K H B £
HREENMEER(E DR, REGHE XL KHPRERERATAR TR LK
EHXEHBRHABRER. KEEKHAKBPESRER, 1995 £ 1996 54 514
16.10mg/m’ « h M 51.37mg/m’ « h, F4EH FHEN 33.91mg/m’ » h, BRPG ) 5F Ll X A
P HEHGE R 67.0mg/m’ « h4h, ZEREHAA XKBEKHBEP KHEBGEEMRE
PREMICR., X, EABEKPR, REEM XL KHRAHEGEERBaHR
FEEABRELXFAFATEEP EESGERRAMN —RB/EDY, LKBEANEKRE
A KA HERCR b, T BLZE B AE KB 250~280 KA FE KRR A K (R IRE) RARTEHE R
$e. 199548 H21 H~1996 45 A 23 HFM 1996 £ 9 A 2 H~1997 £ 5 A 15 A BKIE
KBEKY, £/KHEPLHEHEBGER S 5N 10.55mg/m’ » h 1 16.07mg/m’* * h, X EEK T
KBERKPPRAEGER. HE, BTHEKBERKEK, HERHERBREIEREST
KBEKPAMHEERE. X FRLKEPREHBRERMEEK, 1995F 5 A 15 B~
1996 £ 5 A 23 HA 1996 4 5 A 23 H~1997 4 5 A 15 BBEL/KHFRE RBRHEBE
4359120 107.78g/m* Al 225.78g/m?, F-39M{E K 165.82g/m*. i, 3 = 76 55 Hh X 4 7K HH B &6¢
HER B, T RKBARYPMHBER (mg/m’ h), ERFHHE (g/m’* - 2), YT EH
BETHA L HERBXKPEHRE.

R2 REFEEEXEKkEPRABER

Table 2 Fluxes of methane emission from the year—round flooded paddy field in southwest China

H i A /] REEWE HeBOE B HEm &

Date (X¥0) Number Flux (mg/m” « h) Seasonal
Time of sample i) FHE X ERRE emission

(days) n) Range Mean S.D. C. V.(%) g/ mz)

1995.5.15~1996.5.23 (—4F) 373 43 0.47~54.52  12.04 8.24 62.5 107.78
KRBEKH (5.15~8.21) 100 26 0.47~33.03  16.10 7.78 48.3 38.64
FEABERI(8.21~5.23) 273 17 1.81~54.52  10.55 12.40 117.5 69.12
1996.5.23~1997.5.15 (—4¢) 361 45 221~171.12  26.06 24.89 95.5 225.78
TKRBEKM (5.23~9.2) 102 24 221~171.12  51.37 63.11 70.3 125.75

EAKBERM (9.2~5.15) 259 21 3.66~46.68  16.07 12,16 75.7 99.89
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212 X KEPHEHEBRNENTE FHPENHERR2AaBEIEPREN ™% BE
U BRERERERNGER. FROGHFIEF=MBE MEPRESKHAR KEER
WO R K BRI 8, HoHb 90% LA b A4 B b R R AR AR R SO S HER Y . T, RS R
9 HE B B R AR A A KRR A KRS AL T R4 B & WO,

(1) ARFEKM. 199545 H 15 H~19954 8 A 21 HEK/KRBEKM 100 RE, 7§
R SHERCERE 0.47~33.03mg/m’ « h(& 1), BFRECH 64.5%, BITEKFEAE K P 52
HEEEHERE K, 1995 EX KR AHREEEA LR T=08%,1995F 53 25 HHE
HE N 0.47mg/m’ » h, AGEEE KRB W ERKZEW M, 2 6 A 25 HikE —ME(E, 1%
{28 24.85mg/m’ « h, X MEFEEKREEXBNBRBER, —MTE 23~26C, KB
EREREKIETE, SBEHE 11.2/#. KB EBREFERAIMTHRERAET RIFE
B, KRB BAOBERKERESEMNERTMENE —EBE, BRR KX, HHRABME
B ASHBRELEY. EVMEREEBRNBRE ST KR WK, TR WBY R ™
B AR IR, EAE TR KM T 808 xEBR CO,/H,XA L8 (CH,COOH),
T H A, mAERE FRT., KR ERAMTHRFNERE P =&
MR SR A S HERR B T B MEE. FEE S BN R, KRS AT, BIK
kR EREREREREL, KBENEHY TG EmEER, ROBOFIY
B AR X T B, T EL KRR R A RS AL B S 1 hn B bR, AR R 40 BB Ak 4 e i e,
TR R R AL, BTiE A 6 ARSI 8 AP A X Bt AR BA
NS, ERBBETREY., HA7AKS AW, XKEPAEHKE EARE - mig, W2
EAKFELPNNREERE, 52 33.03mg/m’ « h. WEEZ4LFHZERSIRREL. S
TLRMEE RS, BERMZGEEER LI =P AN ES R T EERE KL
K, AR R EAHEHENE Y BRK, RREEMPREERE S WAH T L5 h B Ler BHR.
EAKBEHEMRILR, B8 A 17 B, PR ERE =5, KWETR/D, RF 18.72mg/
m’ - h, FERKBREBLE. BRGIEHN.
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Fig.] Fuxes of methane emission from the rice paddy fields during the rice growing season in 1995
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i 1996 4, i T RBBT M T AVUIER, 4 KBEFSHBCERE 6 A 19 BRTHIA
FANKEIEE,6 A3 HPAHEREERRE 171.Img/m’ « h(E 2). 10 XRGE, HB—KHHA
WRK 112.8mg/m’ - h#WEE, 6 A 19 B UG, KA HLAIE x4 4 /K B B 52 HE B 1 B 45 F
BOEARNPRHERCER MRS 1995 FRARML, =R, HR& 08 ) BLAY B 8] A0
PUEK/PART . 1995 4 1996 £F £ 7K B B e HE i 8 & & A AR A i 3R B (8] 45
A, B A HBAE 6 H,1995 528 12.06g/m?, 1996 44 50.91g/m* BAK A £ 5 A, 1995 4
H 0.114g/m?, 1996 4E 4 1.738g/m’.

180 r —— % Kk H —_—— R (PR

AL REL (BE) —O— KRR

Flux

B2 1996 KBEKYPBHP HHENE

Fig.2 FHuxes of methane emission from the rice paddy field during the rice growing season in 1996

M 2 ATHN, 1996 SEKBAEKPL KEHPEHFREWE K 1995 F£&, FHUHRER
£ 1995 4E89 3.19 4%, Hi BB B A 1995 £/ 1 138.07mg/m’ « h, & 1995 51 5.18
1551996 fEKFE KA E B BHBE N 125.75g/m%, T 1995 F KR E K iy E R HE
BRAL N 38.64g/m*, H12 3.25 15, &ML P S HE B B AEBR 2 R an it 2 K9 R EE ¥ 5r 2 1996
SERR BT A T A HUIE, B H A HLAE SR 0 AR BEARS B Se A HE AU, R 1996 4K AR
B 1995 EHRB T — A, KBEFTHEK T 2 X, HER. R, KBHERRESEHAT
BB RIHE PR HEE. LKL, RS 1988~ 1990 E7E U )1 48 5K 1L 3th X 0 5E 1) B8
b REKRS A K AS P A HERE, MR X 133 9,

) EABEKE. FABEKMLAKEPRENERS K EETABERSE, ®
TREABFOUHE DM TFAREKRY. XFEREABERKPEIE. LRFATLAKBE
KR, AR B R, NTEMAED MBS U R RS AE T EPHBIEREET
B B, EABAERPHYWEKRBHABHABERPE MAERTEKOHEYER
HELHREMTIEEE., AEABERPLKEPENHFRERERIALATHRE
(B 3~4). 1995 FEKMBIIKUEZE 10 A4, REHEREANEEE 5.14~16.31mg/
m e hG, KA AR REEHEME, 057898 28 H4 5k 1631mg/ m* « h
12.45mg/m? * h. X—HBRMFREKEFERETHEHTHER. LENERRILUR
SR, EEMEH%. BE—HEP 3 AT, R, T RYHERK, FEANRE, B HEAFEGE
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Fig.3 Fuxes of methane emission from the rice paddy field during the non—rice growing season in 1995
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Fig4 PBuxes of methane emission from the rice paddy field during the non-rice growing season in 1996

B X R E H R E7E 2.51~8.81mg/m’ « h[E; 3 AR THLUE, BERR. LEYZES £
FoEEHPAENEKRERMAKBEMK, PRERBERBHEEARAS. Z5A 16 L3
6.53mg/m’* h. 5 A 23 H P AR ERIE 54.52mg/m’ « h, S/KBRBMATEAMAEE
FEBRA X,

1996 FEAE K FEAE K & K H B HEB RS 1995 F 61, R 1996 F 8 HE
BT 1995 F£8, KBKFEFRHERBERAEHRWNEHATER, $EHEFEE.
2.2 FHFh G E X REE PR EERRRE

RAELZKASHFHATR, W —FPRBHLKEI IR E2EREB/EZRE. BE
FH ALK HA TSR L&A, AT LA SRS H B S HER (5 3 E 1~4),

B, HHHENAREEEWEEHPRERBHBREO R/, 1995 5H 15 H~
1997 £ 5 A 15 H W B4EE], R REE (— PR E P i BRHBE 2 514 104.16g/m* A
150.07g/m?, S&KHH bt 24 BB EH L, W 3.36% f 33.53%:; ¥ R 2E FBH)
MK BEAEFEEX)EKIE 250~280 R FNY R, M/ E XS By, 1%
BAHT, LA SEEXEBBEKER 70%~90% LEA, LBELETEURS,
AREY G b ) IS M E, XARE T L BASH B P 5, The EXFR
SHEEL LW —c BB L., AW, LR22E@E)FKERE R RREKRS
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Table 3 Effect of tillage—cropping systems on methane emission from the rice paddy fields

A £KE(PRB) F B (PR F B (BE) KB (FEE)
Date Year-round flooded Ridge culture Ridge culture Paddy—upland
paddy field (semilate rice) (rice—wheat) rotation (rice—
(semilate rice) wheat)
(mg/m’ * h) (g/m’) (mg/m’+h) (g/m’) (mg/m’-h) (g/m’) (mg/m’+h) (g/m’)
1995.5.15~1996.5.23 (—4E) 12.04 107.78 11.64 104.16 12.89
KABAEKM (5.15~8.21) 16.10 38.64 19.54 46.90 5.37 12.89
EARBEKB(B21~523) 1055 69.12 8.74 57.26
1996.5.23~1997.5.15 (—4E) 2626  225.78 17.32 150.07 82.86 71.38
AKBEKM (5.23~9.2) 51.37 125.75 36.72 89.90 33.85 82.86 31.61 77.38

EKREKM (9.2~5.15) 16.07 99.89 9.68 60.17

AR HER RS, PRERBHERBEOREKBE KB ANIERE. SHERE KM
BKAEET, B0 T 438 L BR P 0 86 4 | RB 3 m 48 xof P 45¢ 4 B4k, AT, R AT B O 2
FREPSRAHER. 1995 SH I5SH~19974 58 15 BF4E, KERFERE)ERRER
HEBCR Y 12.89g/ m* 1 77.38g/m’, i [F] 94 /K B R A HE B B 0820 88.04% F1 65.73%:5 1996
F£5A23H~19974 5 A 15 HIE, kB 2B/E (RE)WER L RBRHAHE N 82.86g/m’, 42
R AR KEMERZE (PR PRI EN 36.7% Ml 55.2%.

HXK #iabELZmeB AP REERERNA/D. 54K E F & HEHOE & (mg/
m’ « h) AL, 1995 EKFEAE KB L B2 E (b RS) 89 P b HEBOE BB X8, 1996 4F
KBEKHNEEZE(PR)MPRHRER LLKEE, HAXMHBERNEERR—
BOWEER 1995 FABERKPARTER, BMRAKEE, B L2244 PR NEEK
BRI THARS, BAER LR 2EHE RS RKESARZ R ER, Fef, 248K
BERKRESNHEMRTLKEKRSE, XTGBT RLAHR. 1996 F ¥ R 2/E ()
MK EEG R ERHERBERS, ZHENRIRBRBEZRP. AT IEHEELE KR
KZRIMSEZ BN, ATTH TREPENER. EEABERE, TRRYERARN
KRB BT RKBERSE, LR2E (PR WEE LRLTRERS, HPSHR
BEERNMELHBHKRTLAKEHPRHBGER.

EXERZE@EE)NKERIEGEZ) WM FHEET, KBE KB AREEF SRR
EEMHE A KER, Kb, LK BRAAEKRSE K P 5 B0E 8 KK, 1995 £/
1996 £E43 5l R 5 A& /K R A HEBGE B 19 33.35% M1 61.53%. 1996 4EE B2 4E (F %) KRB
AR R EHERGER B R ERKEN 65.89%. XM TLEEEFERZ)NAKEREGR
) KBYKEHKFE/NE S RHEY, TRRBESSP, TRECTRBARE, —
b5 JE ) B O & R R A R T B AL A B S, I SRR o B ki BB i AR A
AR, KM M®* fl F* S EAL I Mo, Fe. HIRAT AR SH R K, X 88 R
YR ) EAL R R BRE , 58 AR W /K i TR X ok ) IR BT R Y BF ]t R A A<, DA T B 3 b o 2D
HP G HER. BB LKBEMBHERE, RAEEZEGRBEEZ)MARRERBER)EE D
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EFFECTS OF TILLAGE-CROPPING SYSTEMS ON METHANE
EMISSIONS FROM YEAR-ROUND FLOODED PADDY
FIELD IN SOUTHWEST CHINA

Wei Chaofu Gao Ming Huang Qin Che Fu—cai Yang Jian-hong Xie De~ti
( Southwest Agricultural University, Chongging 400716)

Cai Zu—cong Xu Hua
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Summary

Fluxes of methane emission from the year — round flooded paddy field and
tillage—cropping systems effects were investigated for two years from 15 May 1995
to 15 May 1997 in field in Southwest China. The results showed that fluxes of
methane emission from the year—round flooded paddy field during the rice growing
seasons varied from 0.47 mg/m’* h to 171.12 mg/m’ * h, and averaged 33.91mg/m’* h.
But, it was the most important and the most remarkable that there were 2.51~
54.42mg / m? « h of methane emission fluxes, averagely 13.24mg/m’ ¢+ h during the
nonrice growing season from 250 days to 280 days yearly. So, the year— round
flooded paddy field with 165.82g / m’ * a of methane emission flux was the one of
largest methane emission flux in varieties of paddy fields in the world now. The
ridge culture (semilate rice) could reduce yearly methane emission fluxes in rice
paddy field by 3.36% in 1995 and 33.53% in 1996 compared with the year—round
flooded paddy field. The mean fluxes of methane emission in the paddy fields under
the ridge culture (rice— wheat) system and under the paddy— upland (rice— wheat)
rotation system during the rice growing seasons were lower than those under year—
round flooded paddy field, and yearly fluxes of methane emission only accounted for
36.7% and 11.96%~ 34.27% of those under year—round flooded paddy field at the
sametime. The ridge culture (rice—wheat) system and the paddy—wupland (rice—wheat)
system were one of the most effective methods for reducing flux of methane emission
from the year—round flooded paddy field in Southwest China.

Key words Methane emission flux, Paddy flied, Year—round flooded paddy
field, Tillage—cropping system



