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Impacts of application of pig manure and biogas sludge on methane

emissions in the double-cropping ricefields
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tional Rice Research Institute, Hangzhou,310006,China;2. International Rice Research Institute, Manila,Philippines)
Abstract: With the increase of environmental temperature,the rate of methane emission is increased in rice-
fields. It is increased gradually with the processing of plant growing in the early rice. Most of methane is
emitted with high rates during the early stage of plant growth in the late rice. The diel methane emission
showed a regular pattern.,with the valley at 6:00~8:00 and the peak at 14:00. This rate is closely related
to both the soil temperature and the content of the water-soluble methane at 5cm depth. The application of
pig manure and biogas sludge is resulted in an increase of the methane emission rates by 22. 14% and
4. 40% respectively. The content of the water-soluble methane in the soil is also increased by using pig ma-
nure and biogas sludge ,by 40.3% and 11. 9% respectively in the early rice,while it is 23. 9% and 5. 04%
respectively in the late rice.
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Table 1 The diel patterns of average methane emission and temperature( C) in the rice field
Early rice Late rice
(O’clock) Soil CH, Soil CH,
Time 5cm 10cm  (mg/m?+h) 5cm 10cm  (mg/m?«h)
0:00 20. 8 23.5 23.5 2. 60 16.7 19.1 19.8 5.22
2:00 20. 3 23.0 23.2 2.57 16.2 18.7 19.5 5.14
4:00 19. 8 22.6 22.9 2.47 15.9 18.3 19.1 5.01
6:00 21.3 22.2 22.5 2.41 16. 3 18.0 18.9 4.98
8:00 26. 8 22.3 22.3 2. 37 21.0 18.0 19.0 4. 86
10:00 31.0 23.1 22.7 2.88 26. 3 19.0 19.7 5. 36
12:00 32.2 24. 8 23.3 3.68 28.8 20. 4 20.9 6. 44
14:00 31.8 26. 2 24.1 4.27 28.2 21.5 21.6 7.25
16:00 29. 8 26.2 24.5 4.12 24.4 21.6 21.6 6.95
18:00 26.2 25.6 24.6 3. 37 19.9 20. 9 21.1 6.23
20:00 23.1 24.9 24.4 3.01 18.2 20.1 20. 6 5. 60
22:00 21.8 24.2 24.0 2.76 17.2 19.5 20.1 5.33
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Table 2 The average concentrations of soil dissolved methane at plow layers of the rice field
Early rice Late rice
(d) (d)
Days after T1 T2 T3 Days after T1 T2 T3
. Average . Average
transplanting transplanting
5 2.37 2. 86 2.73 2.65 3 2.82 4.95 3.76 3.84
8 2.24 3.01 2.33 2.53 6 5.3 6. 60 5.25 5.72
10 2.31 3.56 3.17 3.01 8 5.33 7.45 5.32 6.03
12 2.49 3.56 2.36 2. 80 10 5.63 6.93 5.16 5.91
15 2.30 3.02 2.37 2.56 13 5.61 6. 25 6. 05 5.97
17 2.13 3.32 2.23 2.56 15 4.37 5.29 4.51 4.72
19 2.17 2.95 2.17 2.43 17 4. 83 5.82 4.57 5.07
22 1.95 2.57 2.17 2.23 20 4. 32 5.13 4. 30 4.58
24 2. 00 3.32 2.28 2.53 22 4.32 5.22 4.17 4.57
26 1.73 2. 64 2.12 2.16 24 3.97 4.76 4. 44 4. 39
29 1.69 2.71 1.89 2.10 27 4.23 5.03 4. 01 4.42
31 1.46 2.41 2.00 1.96 29 3.68 4.50 4.19 4.12
33 0.41 0.59 0.35 0.45 31 4. 00 4. 86 4.11 4.32
36 1.04 1.46 1.18 1.23 34 4.18 4.50 4.34 4. 34
38 1.21 1. 48 1.85 1.51 36 3.93 4.76 3.63 4.11
40 1.87 2.35 2.38 2.20 38 4.44 5.00 4.17 4.54
43 2.15 2.40 1.85 2.13 41 3959 4. 89 4. 00 4.16
45 3.22 4.21 3.39 3.61 43 4.16 5.87 5.04 5.02
47 2.94 3.81 3.42 3.39 45 4.09 6.16 4. 86 5.04
50 3.12 4.74 3.71 3. 86 48 4.70 5.95 5.29 5.31
52 3.76 5.14 4.09 4.33 50 4.91 5.46 5.19 5.19
54 3.96 5.49 4.21 4.55 52 0.94 1. 37 1.14 1.15
Y 4.72 8. 34 6.67 6.58 55 0.02 0. 02 0.03 0.02
59 4. 64 6.55 5. 60 5. 60 57 0.14 0.11 0. 25 0.17
61 1. 84 2.23 1. 06 1.71 59 0.28 0.22 0.42 0. 31
64 1.59 1.48 1.23 1.43 62 0.45 0.25 0. 44 0. 38
66 0. 90 1.40 0.99 1.10 64 0. 39 0. 27 0.61 0.42
68 1. 04 1.61 1.15 1.27 66 0.38 0.24 0. 44 0. 35
71 1.28 1.50 1.22 1.33 69 0. 01 0. 01 0.08 0. 03
73 1.53 2.16 1.76 1.82 76 0.15 0. 08 0. 20 0. 14
75 2.18 2.88 2.40 2.49 83 0. 00 0. 00 0. 00 0. 00
Average 2.20 3.09 2. 46 3.07 3. 80 3.22
* S5cm,10cm  15cm ;T1: ;T2 + ;T3 +
C 2, s
, 57d, (T, + (T2 + (T3)3
. 4.72.8.34  6.67pg/ml, 3
2.2041.03.3.0941.63 2.4641.35pg/ml, T2 T3 T1 40. 3%
11.9%, , , T1.T2 T3
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