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Abstract: A pot experiment was carried out in greenhouse to study effect of water management on seasonal variation of methane (CH4) and

nitrous oxide (N,O) emissions during the rice growing period. Two treatments with three replicates were designed, i.e. continuous flooding to

keep a 3 ~5 cm water layer over the soil during the rice growth season; and intermittent irrigation, to keep a 3 ~ 5 cm water layer from D1 (the

first day after rice transplanting) till D30, aerate the soil till D43, and re—flood the field till D62. Results indicated that two peaks of N,O flux—
es in Treatment Il (intermittent irrigation) were observed during the mid—season aeration and re—flooding period. The peak flux in the latter
accounted for 34.30% of the total volume emitted during the rice growing period. However, in Treatment CF (continuous flooding), N,O flux
was monitored after fertilization when the soil temperature was high. In Treatment II, CH, emission reached a peak on the 3rd day after the
beginning of the mid—season aeration and then declined to nearly zero at the end of the aeration period and no CH, flux was found in the re—
flooding period. Significant negative correlation was observed between CH, emission and soil Eh in Treatment Il (r=-0.667**, P<0.01),

whereas in Treatment CF, significant positive correlation existed between CH, flux and soil temperature during the rice growing period, ex—
cluding the first 30 days (r=0.682%*, P<0.01). Sampling frequency obviously affected accuracy of the estimation of CH, and N,O emissions,

especially during the mid—season aeration and re—flooding periods.

Keywords: intermittent irrigation; methane; nitrous oxide; sampling frequency; rice paddy soil

CH, Fll N,O & Wifp B Z IR = <A, 1] S B ER M, BESREANIERSPEET CO,, B IR
AR R B R E MR XoF N A PR A T E Y (LA 100 4E3) 20502 €O, A4 23 1550 296 151, 20 tH:
28 90 FEAC, KA CH, MR AR K E E A 3] 7.0

= B HH . 2007-06-24

ESTE . H5K [ ARREIL A (40621001, 40671094) pg - L2 A HUZ RS CH, F1 NO M ZEHERZ —
EZE BT B8 22 (1980—) , ILZRFTEN , LTS A, 2 AR R CH, MIAEHER Ry 31~112 Tg, 523k B HER 0
TS RGEIRE AU AR AR AL BT 50%~19%" A% FLHA RIS 38 — R KA AR K

E-mail: xlli@issas.ac.cn

e JPSEAT N, BHEE S, (T2 SR VS



mailto:E-mail:xlli@issas.ac.cn
mailto:E-mail:hxu@issas.ac.cn

536 R 225 KO B KRS AR K] CH, A NSO HERL A2 AL ) 2

20084F- 3H

KA FB ARG Z 1 N,O 18, IR KSR A
, PR 6 R D CH, R NLO HEOHARE | BB A 3
LSRRI T — B2 31 B PN AR R B SR

[ B 28 R AR B 1 IR A 7K 3 A A A
Ui R A AR AR AR A A R SR A ) 20 B J
FIUVAERYRE DT, [A]BE E CHX T R K )
RERMRE BED /D R T CH, HERCE:, 20012380 T N0
AR HERCER 141, X B8 B R R 3 A 1 5 2 45 1 30 )
CH, A1 NO HYHERL , (EH 5 FT 25005 527K 35 CH, Al
NO HERSRTEA , A BA BT R LR K5 A1
NoO HERCS, T35k, DLAEAT ST R A ] ol P 1] 22 1
45 d Fody, IXAERERARIANS KA A KA R
MRS G B, (HAEK BRI REA N0 Al
CH, SRR HERC S T KBS 59 527K, I AZ 8 R
YR BE S A UL A SR R A K, AR E
8 W K W5 /952K 4 CH, 1 N0 HiFjici . ASSGE i
i %8 AR AR EIT 1 AL 28 4F R 7K 2348 B K
REAE R CH, M NLO HEBCE AR B0, X))
FH B B I 9 52 7K 38 CHL i NLO HFT#EA T T S8 25 VT Y
YRS

1 MRERE

1.1 iR i&t

B HER AVLHE TR (31°17'N,
119°54'E) M7KFH L, +3E4 C file N & 52
12.6 g-kg™ 1 1.3 g-kg™', pH {8 6.23, 5 My 254k
Iy M BIAEA B2 25 em, 5 35 em, 4+ 16
ke (1), KFEF 6 H 11 HEF, 10 A 28 HIK
G AERINN 139 d, IR KA AE KK 204 3R Y
AN HE . OFFERd K KRR KA B G ZE L4584 3~5
em/K )2 s QIRIBRHERE , 7K 348 BB HAL G2 1Y AT A v 7K
(6 J11 H—=7 7 10 H) s 7 A 11 H—7 A
23 MG TiRsc# (7 A 24 H—10 A 28 H)®
BRI PR 3 AN BEYLHES Ry 7850
W 3K 43 A8 A %E CH, A N,O HERL IR0, Bk
PR | 15 ) K B 42 /KB4 R AR | HLAh R 309 45
JARFE 2~3 1K,
1.2 HERREIE

NP K JIEiti FH & A R R % 3.74 ¢ KH,PO, 0.84
g . KC10.24 g, /KFEREHR it AFEAE , FEAEG A ik
it A & 50% , KH,PO, Fil KC1 43R M REAL it A ;
SYEENEFNREAC > F 6 A 27 HA 8 A 4 Hiti A, it
R BT A& 25%

1.3 REEFNNE

SRARSRERT KA HLBEE SR SAH (30 emx30 emx
100 cm) FUE FE 5 em RIKAE (5T F 5 em kb2
PRAMIMARE — ) b 38 5 47 2% SRR P
RAEFNAET 18 mL B, AP 10 min 2R—
UHE, 3L 40/, CH, FHF A KA B TR DU #5109 <A
EIEA (S HE GC-12A) T2 ,N,0 HF A Ni® HL 3l
ARG &5 AR B (B GC-14A)W5E . N,0 b
WS HT H AR [ 7 A0 5 B ARG i &= AR 5
AR AL, CH, ARvE S B s AR $ 4t

- S ) P S R VA TRCR AR A I A
N BSR4 CUkFE SR )5 R A Skalar
(SAN++SYSTEM) it 81 73 {0 % NH,~N Fl NO,—N
WeE 3 Eh s di AL 0 3 S A (K
JE 10 em) FAESE R 15 Eh TH5E , B TR SO
W ROKFER RS 19 d 2 24 d (9 13 Eh B sk |
+3 .5 em K 10 em )2 30 i w iRE R ED
PR 45 TR T I A
1.4 CH, #AN,0 HiBEEitE

CH, #1 N,O Hefm s i A= F .

F=p[(0.3%0.3x0.95x0.000 49xk)/0.049]|Ac/Atx273/T
K, F 2 CH, F1 N,O HERGHE & , 50750510 mg-m™-
h F1 pg-m2-h';p HARHEIRET CH, F1 N0 8%
B HAE A B2 0.714 kg-m™ F1 1.25 kg-m>;h My 254k
T 28 A8k N - T sSOK TR L, BN emy Ac/ At
SRR A Y CH, A N0 W AYARfE 5 T
HHFNIREE , B0 Ko CH, 1 N0 HElcE 5] 3
AN WIE RS, CH, Al N,O Z 15 P34 HERGE &
T2 3 4~ A2 A U O 442 i i) 1] o A 20m
e PG,

2 HR5E

2.1 CH, #1 N,O HERI OS54

& 1 FRK A K CH, F1 N,O HEj ) 2578
b, Hr CH, #1 N,O HEBGHE 72 3 NEE MFH1E,
I 1 ], xRl B e AL BT 5, NLO HERCEE 1 FE
Jiti 73 B NEL I 118 e FE M % Bt i 52 7K, /KA A T A
SR K B R A D N0 HEil, MEsrEEARS N,O HE
T HE T S A A R S R R TR N (2 15 d)
AR I NO HEik, ZJ5 N,O HEilt /b ; CH,
HER AR IR A 45 FH AT, 92 4R 5 CHL, HERL
T, SR 5 2RI B I A i Hzin T 5 H
S50 KA TE CH, HEk, R TR s B BBy LA



5527 A5 24 S A

B2 537

CH, HEjik . 2 s 0] B I A B [R] ARG A 31
CH, F1 N,O HEjif s, & 2 nl %01, & H A CH, 1
N,O HERCHR 3B 1599.45 mg-m Fll 228.50 mg+m?2,
A3 5 ZE A HERC R ) 49.69%F1 43.22% . R4 45
REIKIEEA CH, HERL, T SEETRFEE 9 d 1 N,O ~F-3
HE il 3 & f 181.35 mg-m=2, (5§ 2 AR E W
3430% (K 1-1 1T ,&2),

N,O J&:3 15t + 3 sp A 4b AN SRS Ak 96 4> 32 2 B B
Ay AR Y, T CH, R A 44 T 7 CH,
FIESI"), 5 il  Sasib S A Y R MR
AR I 25 2 2 5 U - 387K S RS2 52 1 7K A
CH, F1 N,O HER ) i LY 2R 2 — it/ BEIE 15 d
i %o ) B T Ak BEE - SR T 70 e T SRR FE K
ARBEIF IR RIZLAR AL, AKFEAR T NO 1 0 CHE i 0
4352 2.38 i1 1.82 mg-m2-h', HILELE HHFIR)G
P 8 d FNE 13 d;CH, HECIEAE R 15.98 mg-m?+h,
BB PR E s 3d(E -1 (1), 5 CH, HEL
FUEATA] 2 N,O 1645 T 25 o) 5 52 K30 B3 —HiE
A, T CH, AEZ KA HERCH Z (B 1-1 (1),

2500 -

-1

2000 -

1500

1000

N,O i 5t N,O Flux/pge m2-h

0 30 60 90 120 150
USEEEZE RPN

Days after transplanting/d

&
2
£l
=
z
2]
=
=)
Z
0 30 60 90 120 150
IR AR R 5 K Hd

Days after transplanting/d

B PRV 25 AF T, A EH 398 CHL A N,O Z5 2 HE
O A 0.94 mg-m2-h' 1 170.22 pg+m?2-h',

ME 1= ViR ] LUE H Freids KB CH, HE
R A g T B B AL B S ELZE AR A )%
U IKAEHEA T BEN]E BRI FE K RS A
MR, ARKFEIEKFEBERG 99 d B IR
R RE RANR RSl K S5 T /KRR AE K31 CHL, HEGHE &=
A 17.52 mg-m2-h™' JEREIBEB AN R) 18 5%, A
AT R I, Fraed K 551 R IR s 1 20
N0 A HE, (A IR A2 K A B R R A
REXLIN 2] N,O HEACEEAA, 2 B P vaB AR J5 (F
1-1I),

HEARFELL KA BEAE P U AR S5 NLO FHE G
(B IS e T ) B e A B A HE RO () 1- T (1),
185 [ B /KR AR K30 A e PR] AR B8 NLO HETCH
LY, 33X PR AHEBOAAE 22 I B AERR S M K S50 B AUIE
Jit A B AR T N0 HEAl, R /K AR 3 N,O 2=
WHEBGE LA 22.81 pgem?-h' S AIBRAE AL N,O
HEBGE Y 13.40%, 1117 H. , 5] I Ik A 3506 FH i B

[\
f=4
1

(=}
T

\S)
T

oo

o~
T

CH,ifi% CH, Flux/mg-m=2-h"'

IKRERS R J5 K Hd

Days after transplanting/d

50 - W
40
30+

20

CH, ifi% CH, Flux/mg-m=2-h"'

0 30 60 90 120 150
USEEEZ RPN

Days after transplanting/d

P I0 Ay T Bt g b 3 PR T IV Oy 4 28 W K Ak 2

I ,II: intermittent irrigation treatment; Ill,IV: continuous flooding treatment

&1
Figure 1

KFEAECHD N,O #0 CH, HE =21k

Seasonal variations of N,0 and CH, fluxes during rice growing period
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Figure 3 Seasonal changes of NH,/~N and NO;—N concentrations in soil solutions under different treatments during rice growing period
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Figure 4 Seasonal changes of soil Eh during rice growing period
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Figure 5 Seasonal changes of air temperature and soil temperature during rice growing period
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Table 1 Estimations of CH, and N,O emissions of intermittent irrigation treatment under different sampling frequency conditions

during the whole rice growing period and during aeration and re—flooding period

gy IKFEAK 268 1 S 527K ]
I R -JE IR -JE— K IR -JE IR - — Ik
CHy/mg + m? + h”! 0.94 1.15 1.28 2.16 1.56 0.51
N2O/pg » m™> « ! 170.22 181.21 194.96 525.06 589.26 675.33

R2 KSBEWNERBEENN K2

Table 2 Effect of water management on global warming potential (GWP) and yields of rice and straw

pG3 L CHy il ft/mg » m™? + bl N,O il ft/pg » m™? + bl £ IR % 30N /mmol CO, » m™” + h! TRFE/g-pot!  FEEFT/g - pot”
FREE K 17.52+0.67 22.81+0.88 25.34+0.97 72.83+9.49 69.19+11.86
[ R R 0.94+0.05 170.22+33.12 2.50+0.11 66.89+6.07 73.71£2.14

¥ : GWPCH,=23GWPCO,; GWPN,0=296 GWPCO),"!
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