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Fig. 1 Seasonal variation of methane emission from late rice field
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Table 1 Methane emissions at different growth stages of late rice
Methane emission
Days after
Treatment Growth stage . Methane Methane
transplant ing
amission emission rates Percentage
(mgm™?) (mgm™~2d™") (%)
- 0~ 30 ne7tiix 389.2+37.5 63.2t6.1
31~ 58 62741529 224.1+18.9 339129
59~ 111 535+46 10.1£0.9 2.9%0.2
0~ 30 18 705+15% 623.5153.2 67.0t5.7
T2
31~ 8 8 901916 310.4132.7 31.1%3.3
+
59~ 111 41t 10.2£1.7 1.9%0.3
- 0~ 30 16 35911488 545.3149.6 66.116.0
31~ 38 785%674 280.5t24. 1 3L.7%2.7
+
59~ 111 55568 10.5%£1.3 2.2%0.3
0~ 30 15580 519.3 65.6
31~ 8 7606 253.5 2.1
9~ 111 544 18.1 2.3
GN , GN
[13]
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T1 60. 2%
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Table 2 Diurnal vanations of methane emssion rate and tempera ure
Methane emission rate (mgm=~2h- 1)
Air Soil temperature( C)
Time temperature( C)
5an 10em Tl T2 T3 R
00 00 17.4 19.3 19.1 6.03%£0.3 8.72%0.92 7.98%0. 8 7.8
0z 0 17.0 18.9 18.7 5.88£0.40 8.5810.96 7.99%0.% 7.48
04 00 16.8 18.6 18.4 5.8810.43 8.55%1.01 7.89%+0.8 7.4
06 00 17.3 18. 4 18.2 5.7120.43  8.32%0.95 7.79%0.88 7.27
08 (0 20.6 18.3 18.1 5.6220.43  8.23%0.96 7.48%0.8 7.1
100 00 24.8 8.7 18.4 6.82+0.73 10.33E£1.22 9.15%1.06 8.77
1Z 0 26.7 19.6 19.2 8.19%0.81 12.88E1.64 11.00E1. 16 10. 60
14 00 27.0 0.5 20.1 9.40+0.63 15.11%£1.88 12.62£1.20  12.38
16 00 23.8 2.8 20.4 8.64%0.35 13.61£120 11.60£0.80  11.28
18 00 20.0 0.5 20.2 7.7220.41 11.74£1.20 10.36%0. 88 9.94
20 0 185 2.0 19.8 6.9610.38 10.26%£0.93 9 11%0.9 8.7
2 00 17.7 9.5 19.3 6.43£0.39 9.51£1.06 8 6010.% 8. 18
, 8. 00, )
14 00,
)
o 8 00,

; 14 (0,
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Fig.2 Seasonal variations of methane emission rate and dissolved

methane content in soil water at dillesent soil depths



2 : 175

(T2) ,
5 10 15m (T1) 1.25 0. 84
0.49Hg m] ', R8.121.9 9.2%; (T3),
: 510 15cm T1 9.77.2 2.4% ,

(1) ,
(2) (0~30 )
65. 6%, (3) Scm
(4)
(3)
, 11.34%;
., 12 00~ 16 00;

’

IPCG Intergovemmental panel on climate change. Climate change 1995. In: The Science of Climate Change. Cambridge
(UK): Cambridge University Press, 1996. 572
Lelieveld J, Crutaen P J, Bruhl C. Climate effects of atmospheric methane. Chemosphese, 1993, 26: 739~ 768
United States Environmental Protedion Agency. Greenhouse Gas Fmssions from Agriculture. Office of Policy Analyss, US
EPA, Washington D C, 1990. 1
Lelieveld J, Crutaen P J, Bruhl C. Climate effects of atmospheric methane. Chemosphese, 1993, 26: 739~ 768
Sass RL, FsherFM, TunerF T, YundM F. Methane emision from rice fields as influenced by solar radiation, temperture,
and straw inorporation. Global Biogeochem. Cycles, 1991, 5(4): 335~ 350
Takai Y. The mechanism of methane fermentation in fboded paddy soil. Soil Sci. Plant Nutr., 1970, 16: 238~ 24
Patrick Jr W H, Reddy C N. Chenical changes in rice soils. In: Intemational Rice Researcdh Institute. eds. Soil and Rice.
Philippines: IRRI Press, 1978. 361~ 380
IRRI. IRRI dudies role of rice field methane in global climate change. The IRRI Report, 191, 4: 1~ 2

R . . , 199, 4(2): 24~ 32
Yagi K, Minami K. Effeds of organic matter appli cation on methane emission from some Japanese paddy field. Soil Science and

Plant Nutrition, 1990, 36(4): 599~ 610

. . . . ( ),195,11(1): 10~ 14
. : . L1998, 22(4) :600~ 612
. . . . L1997, 11(1): 39~ 43
, . ) ( ).,194,10(3): 1~ 5

. ) . ,199, 19(5) :397~ 401



176 39

EFFECT OF RICE STRAW MANURE ON METHANE EMISSION
IN LATE RICE PADDY FIELDS

Chen Wei Iu Warfang Duan Birwu
( China National Rice Research Institute, Hangzhou, Zhgiang 310006)

R. Wassmann R.S.Lantin
(Internationd Rice Research Instituie, PO Box 933, 1099 Manila, Philippines)

Summary

Methane emission in the late rice paddy field is characterized by a declining trend with growth
of the rice and a positive reldionship between daily emission rate and air temperature. Application
of rice straw in soil (ARSS) wuld increase methane emission by 51. 11% , and application of rice
straw on soil surface ( ARSSS) only by 33. 98%. The rice tillering stage is a peak period for meth
ane emission. At this stage, the methane emitted amounted to 65. 6% of the total emitted througlr
out the whole growth stage of rice. Applying rice straw could increase the proportion of methane
emitted at the rice tillering stage. Compared with ARSS, ARSSS decreased methane emission more
significantly in the rice tillering stage and at daily peak emission time of 12: 00~ 16: 00. The diur
nal change in soil temperature at 5 cm depth was highly related with content of methane dissolved in
the soil water. ARSSS could remarkably reduce the content compared with ARSS in the layer of cul-
tivated soil of paddy field.

Key words Rice, Rice straw manure, Methane emission, W ater soluble methane



