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WREHEET 16 M 42 /MR ARBRPRHR, BESEEAA LHEKTRECREN HIF
SEHE R . BEEEEKNELE, E L E FRRESH PRFBOERFE T, KEMERE Tk
FE SR SR HR, S EAAE P HR R SAKBERP P SRS BH 5.96%~10.05%. &
#R 5% BT3B 45 B 5 3 P SEHE OO I T 9.68%~ 145.94%, B EHTHE K 5 £ 5% B
SH K LERSRHBER DT 21.59%~ 54.45%. G4 %EEHRETEKPEFRHERE,
HE HERR LR P SRR T 17.70%~ 43.91%.
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MBARALGLRARNERIENFHEIREEN (17.5212.5) %", FFLLERHIEMARERE
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REREMABHAGHERENREENERZ - AMNFFETIRGENKFER
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{EL 3 S B 5% 3ot 4 ER 3 JB) R AE HE IR DL R VE TR AE ., R T RESRT KBHLIRXE
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HiA LT 1995469 A 22 HR BT FEABERLEREGKBH, BEATHR L, DRAENR
S8 17.02g/kg, 28K 0.118%,pH (H,0) K 6.3. 1BREFLRT. B, i Smm A&,
1.2 REigit

RIEABELRIAR, B AERE, MR, WRFE S 218 22cm. 20cm, X 30cm. RBELEE
HARRMANSEE. MHEREKBEGHEELES N S AMEGK D). BLE=EAEER, 3 15 M8,
BRI, S4B M0A T oke, BEXSBALREETEA=Z42Z2— W25, AR 30g(£
BER413gkg). BRBET 19954E 10 H 29 HIER, 1996 £ 5 A 4 BB &/PMET 19958 11 H 2 H
&R, 19964 5 A 30 Bk, FiAEMK A 1 BB 1K, R EABEARMKEIEA 22 REKIK
MRT R EHECEHBRT R 378g/kg). NIKE 6 A 14 BABBR, HABHEER 2om ZHKR. K
BT 10 A 12 Bk, kBRHEAREHE.

H T BRICHE F AR LB AR HE AU B0, B 5 ML | MRS BIE 7 B 28 BE 29 AN
9 A 25 HE 30 HEHERERK, R4 ABERBEENRETEXEAHENKBERRLT HE®E
R,

£1 FLEEEFHASEE HERRRBEEAE

Table 1 Water management, planting status and rice straw application time of different treatment in

winter crop season

L4 :] k4R FARENE I BhiE] FERR
Treatments Water management Rice straw application time Planting status
1 T aRFR" 19954£ 104 28 B KR

2 NER ERITIBE 19954£10H 28H RINE

3 RRER KRR 19954£10 A 28 H ETE

4 WHRE A 1995410128 H i3

5 T4k HRATE 199656 A 1H PRI

1) BRWKSN, AERATA A A, TR E 2 THRRE
2) EAGAHA B KR~ Semk B

1.3 SEERHNRRENE

SRS SCHERY, S A B 2 — BRI R B, SRS R o S0cm X S0cm x 100cm B4
HEREAEN T A RBAE LR 2em, B lom BKM, B RETHTM 12 K85 URSHAUE,
85, EUEATHRALNFES, A 18ml EEZSEREBASE, B8 10 750 R— 0K, 36T
K.

SRR E A BT OSBRI (5 GC—12A) 4. RIBKA T EEWKE S
6] 8 3¢ 7R i R IT e B B
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1 RRAKBBRES 43 2 4 REHN LB P 5ol B RN EN A, EH
BT 2:30 2 F 860, B FRIBE X 39.6C, BEM/NG, 18R 8 b K2R
WA AR TRE, #BH 16 /D, TRRTE MY TR, L& HEA T LM%
B, ZWE PMERERTREAEEE 20 /M6, ARAEER 24 /MG, TREESES
SRAEAR A, YRR 4/ AR BRX B B RS R 6~ 8mm, L HE B L KA/NHRIE.
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CH, flux
PRIER (ag/n’ h)
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B KB & b E A R e B R Y (] Y AR E (TA 28 H E£7A 29R)
Fig.] Temporal variations of CH, fluxes from rice paddy soils during soil drying performed in the
middle stage of rice growth

B 1A, & AbFRAE FF IR FS BT 16 /NS A AR L3R B S, 1 A B IR R
b, % B 2 /NS o LR B AY R G HE R R 0, 4 R 16 /DB, & A2 R S HE ORI D
F4EH 24.5 M ERERE.

KRGS 102 E 106 REF—KWEE T 4 2038 4 H o B e HE 508 & 58 A a] ) 28
(E2)., BTREBAKE EENA 28.9C), ARAEE 21 MG, HEREA BTN
YORES, HEH 49 E 72 /08, L EPUE A L B4, THE TRERE, B2 RASLHEE
FH 1 6] BT BT 16 /DB BB G i 0 B 5 AR 4 35 0% FRRT A9 /K7, 245 H 21 /DB Y 3L Be py 0

K -H
>
S

CH, flux
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]

0 20 40 60 80 100 120
KEHRE IN®K (HHD
Hours after water layer disapearance(h)
B2 AKRBA K G B e B ek OB BRI AR 4B (OA 25H Z9A 308)
Fig.2 Temporal variations of CH, fluxes from rice paddy soils during soil drying performed in the
late stage of rice growth
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fEHER, LS & AL B A HE BB W PR AR, S8 49 & 72 /NI G R R,

P E et P A HEBOE B A RES L0, e mat P e s e R T
MEREN, BAHAWRBORTEBRNMOSR, EEE S TN, PEdiE s
FEhZE. X5 Denier EMBHER—FY. HHEHEE TR KSSENEHERAASE
B AT 8, 13 Eh AW (F 3.8 4). LREHFREN Y 1IE Eh KT -150mV B
AHBHEEED, oRE 12 ME 3.4 TTE S, EE B 38 Eh AT R LR
HEERVEE, TRNE - REEERXEN P LHER, X U004 R R R e
BT WP REEEREFHRNAE ST, 158 EEEm 28T RECRAN HBE
SHEBUEE, XERR B R L E M TAAKE, B4 LM X 18 Eh B R E IR B R E
BKF, LA - R AR, 3 BXAH Y — B0 TR RS SRR, XA
TRl LR RSEEMMEE, B -, TREALTHESKBEIBTEPERNE
A, B LA B 488 B o HE BOE B BOR T 5P 406 ey 338 1) R S A% 5 B SR R IR % R 138
REALR BB —A G E P, RATMME LR UL 130 b oA M B 1 B S Y
— A E B TR RS S R AR R T LA B AL, Denier SV T R EMEEN
NERROHCER, ANE T EEN LEAENPRELE, B3 64% W 1 BAESTHE
TR BB A RS GRR T LA, FEEELBEATT, 15 En kBE, TP
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Fig.3 Temporal variations of soil Eh during soil drying performed in the middle stage of rice growth
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Fig4 Temporal variations of soil Eh during soil drying performed in the late stage of rice growth
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FPERKBRBKEZENE. Y1HBEEFENAESTRSTHRKKE, TP EHEK
BEBRENT, XN LEEHAHEH TR,
2.2 FruAe BB AT - S R S HE R IR Rk R A B 1) X & EE 34 18] BR e HE st IR A % M
5.6 AFFMREHE LR PIRHEBCER S EPRIPRERENXR. B S 6 XN
FiREBF LR RERERS SRR PR BREREEFMX, HXAE 25N
0.990 (35 — & H) 1 0.976 BB REH). B T/ABEKEAERMGHMME, FikiEHT -
8 R e HEROE B R 4 P b P AR BRI B U, X — 2 U A A 3 e S HE AR R A
BET 1 B AR A H Rk Rt HER A P& S 5.

1200 [, = 0.1986x7 + 30.63x - 60.19
900 r = 0.990 ps
600
300

0 1 1.
4 8 12 16 20 24 28 32
H e il &
CH, flux (mg/m® h)

CH4 emission amount
iR (ng/m®)

Es AKBEKPHRFHEE LA LEHRER 5% B E R RHEREN XA
Fig. 5 Relationship between CH, fluxes before soil drying and the amounts of CH, released during
soil drying in the middle stage of rice growth

gggg 7 = 0.2956x7 + 135.9x + 165.8

2200 r =0.975
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1600
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CHs emission amount
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il AR
CHy flux (mg/m® h)
Ee6 KRBT HITF IR BAT 138 P e HEBGE B 5 4 3 (8] B S HE R I R R

Fig.6 Relationship between CH,.fluxes before soil drying and the amounts of CH, released during
soil drying in the late stage of rice growth

HEE 1 FE 2 AN, EZEE LR — S —JOE N PR R E R R
£. H-WHEEAMNEMKBLEEY, DRPRARKOEHBER", THP-=EH T
REBTHERNERRBRBHARS, THRE. BREREZRELATEHBER
BH, 494 26.91.31.27 & 23.53mg CH,/m’ « h, /ME B K Tk R AL B +3% Eh B4k
FRENASERHEEENKT G FIN 20 - 32mv), FiEHRER 155158 8.34
1 5.66mg CH,/m’*» h, X T HHAEN FRERAS KL, FrLUEHNHERS FREED.
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EREHWNERKBERKEYN, TE&ZFREE, BHEERAG, Thg BhE. ¥
BNERETHRESLHEP LEHBOEE S BMRK, 575 R F 1691, 11.89, 10.65. 8.04 X
8.78mg CH,/m”* h, FTUA +3FAE M B e BAR S , 3 p A% F Bt 1300 9P e ) ok AR
2.3 EEX AR LR R EE AR e
R2ONBAEEHIEE SRS H%EEH L E B, EHEEHE KSR RdRE
K Jo EE 30 (80 A0 EE B S K 0 R RO BHE R B . AR 2 TR A ) 13 R A R A HERK
B, THhBE. BRE. EaXR. DERE TR R A B E B R P e HEi o 5 0
3.54,3.01.2.19. 1.47 % 1.57g/m’, GHRMABEARE KB F R BHEKER 9.01%. 6.62%.
5.96%. 10.05% 1 9.10%. LAAZH A6, MEKBEKPRLHBCERMN NRRABRE
#e E R R HECR, KRB AR KB P e B HER B S MR 5.96%~ 10.05%. Bymes %@
HREZRABEIEHN BN SHRE SKBERBEESHREDN 7%~8.5%, S
MRS REA B,

R2 ZHRESHERKIEETE. &EHERTREARE PR R

Table 2 CH, emissions from soils imposed by soil drying and soils continuously flooded during soil drying

and during flooded after soil drying

gas:] B HE R (¢/m”)

"Treatment Methane emission
# EL 8 1) AR R R
Soil drying period The period flooded after drying Total emission

Fire1” 1.574 5.247 6.821
FrE2” 0.640 11.52 12.16
MNER] 1.472 5.824 7.296
NER2 0.737 11.78 12.52
T kel 3.546 15.79 19.34
TFke2 1.616 28.33 29.95
B 3.014 30.79 33.80
B2 2.748 51.03 53.78
ETER 2.189 20.41 22.60
oy AY) 1.434 26.03 27.46

DEFEE; 2)FREMEK: 3) 4% IR S5 E 5 KM R B 5 H R EM

BEHREZHSENKFEERRBARBET EHERE WA RIE, 255 LK EHB
REHIEFREERERLSST., REUE, ATFAEHEEF TR LBREAESTROH
B, FEVE M e B AE o Vel 20 A5 B B e HE R i Y S 3R I, 0 400 S 1 M EE SR ) R b A HE TR
FHOGRFH REEOPRSHEDN TR REEKEBAREHEREENT 9.68%~
14594%, BEEFHFEKELNIEA T B HURER KT ERF RERER D T 21.59%~
54.45%, G A7 T8 e T K B R M K B 1R 4 P S HE R R B, 0% FE 1308 HL R A K R
T 17.710%~43.91% (3 2). XiH, B4R # T KB A E 59 b a0 HER, 4 E 788 RS
P ot 308 R G HE AR, SR R A M MR A,

B 7 LA K AL S BT S b U B T 42 0 A ER L % R ) R e R B A S in A
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CH,4flux
4R (mg/n” h)
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BRERXRE (XD
Days after transplanting(d)

B 7 BARRAIESE SR K LKA K P HE R R E WML
' Fig.7 Seasonal variations of CHas fluxes from soil imposed by soil drying and soil

continuously flooded in the rice growth period

B KT g BB IR . AEE 7 TS0, SR 5 M - S e U 4 B 1 R s TRAR 7
B PP e B, L B S BT K O R PR e R OB B AR T K R, X T
£ 7 J T 398 4 £ B ) 4 AR R P e O B i (R, T 4 B BB B K B A O
e HE O 200 AR T Rk 538 0 I TR B, BT DA 2 G R 0 R T O K A
B B A HE B T Rk L3, S D e HE R B i R E A T RE R N +
e hEETEY -EBER RBRESK P, 2% EnKBETH, BMEENE K L% Eh
WA R AR AT B Y PR BB P e P AR KK P, BRI 30 B G 7 AR RO, e E A 3
o, DT 8 20 R e HE T .

32 * X M

1. Bouwman A F. Introduction. In; Bouwman. AF. ed. Soils and the Greenhouse Effect. John Wiley and Sons,
Chichester, 1990. 25~32

2. Blake D R, Rowland F S. Continuing worldwide increase in tropospheric .methane, 1978 to 1987. Science,
1988, 239:1129~1131

3. Diugokencky E, Lang P, Masarie K. Hask measurement of methane. In:Peterson J and R Rossen R. (eds.)
CMDL No. 22 Summary Report 1993. U.S. Department of Commence/NOAA/ERL, 1994. 22~24

4, Diugokencky E J, Masarie K A, Lang P M, Tans P P, Steele L P, Nisbet E G. A dramatic degrease in
the growth rate of atmospheric methane in the Northern Hemisphere during 1992. Geophys. Res., 1994, 99:
17021~17043

5. IPCC. Greenhouse Gas Inventory Workbook. 1995

6. Kazuyuki Yagi, Haruo Tsuruta, Ken—ichi Kanda, Katsuyuki Minami. Effect of water management on
methane emission from a Japanese rice paddy field: Automated methane monitoring. Global Bigeochemical
Cycles, 1996, 10(2):255~267

7. Sass R L, Fisher FM, Wang Y B, Turner F T, Jund M F. Methane emission from rice fields: The effect
of floodwater management. Global Bigeochem. Cycles, 1992, 6:249~262

{8. Denier van der Gon H A C, Van Breemen N, Neue H U, Lantin R S, Aduna J B, Aaberto M C R,
Wassmann R. Release of entrapped methane from wetland rice fields upon soil drying. Global Bigeochem.
Cycles, 1996, 10:1~9



76 + B % #f 37 %

9. Wang Z P, Delaune R D, Masscheleyn P H, Patrick W H Jr. Soil redox and pH effects on methane
production in a flooded rice soil. Soi. Sci. Soc. Am. J., 1993, 57:382~385

10. LEATE, EHE, WEE, WEX. ME CHAER. BRAEHRE, 1993, 8(5):13~21

11. Bymes B H, Austin E R, Tays B K. Methane emissions from flooded rice soils and plants under controlled
conditions. Soil Biol. Biochem., 1995, 27:331~339

EFFECT OF SOIL DRYING ON CH, FLUX FROM RICE
PADDY SOIL

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

Summary

A pot experiment in greenhouse was carried out to study the effect of soil drying
on CH, flux from rice paddy soil. The soil drying practice was performed two times
from 43 and 102 days respectively after rice transplanting, and the soil drying perioﬁs
were 28 and 113 hours respectively. The results showed that a large amount of
methane emitted to the atmosphere during 16 and 42 hours after the soils fell dry,
and an emission peak occurred quickly after the soils fell dry when the soils was dry
and soft. As soil drying continued, the soils began to crack and CH, emissions
decreased to nil. Soil drying accelesated the release of soil-entrapped methane. CH,
‘emissions during soil drying accounted for 5.96%~ 10.05% of the total seasonal
emissions. Although soil drying increased CH, emissions by 9.68%~ 145.94% during
soil drying, CH, emissions from the soils once imposed by soil drying decreased by
21.59%~ 54.45% during the period flooded after soil drying, compared with that from
the soils flooded continuously. Considering overall CH, emissions during soil drying
and the period flooded again, soil drying reduced CH, emissions by 17.7~43.91 per
cent.

Key words Soil drying, Rice paddy soil, CH, flux



