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Development of Methane Mitigation Technology from Green Manure Utilization
in Paddy Field

Duangsamorn Tulaphitak Patcharee Saenjan Thepparit Tulaphitak Ketsuda dejbhimon

and Pattaraporn Wongsongyok

Abstract

247514

Sesbania rostrata is promoted to use as green manure for paddy rice but incorporation of
green manure enhances methane emission form paddy field. The objective of this experiment was
to test the incorporation method of sesbania debris to reduce methane emission. The experiment
was conduc;ed during April to November 2010, in a rain-fed farmer field at Ban Non Muang, Khon
Kaen province. A Randomized Completed Block design with 3 treatments and 3 replications was
used. The treatments consisted of 1) immediately sesbania debris incorporation 2) 7 days sesbania
debris surface placement prior incorporation and 3) applied 7.2 kg P/rai as phosphate rock when
seedling and 7 days sesbania debris surface placement prior incorporation, respectively.

The result of the experiment revealed that 7 days sesbania debris surface placement prior
incorporation can reduce emission rate and total methane emission about 37-45 percent compared to
immediately. The reason is some part of organic debris especially easily decomposable fraction was
decomposed under aerobic condition, this resulted less carbon source for methanogenic
microorganism when sesbania debris incorporation. Moreover, methane emission per unit rice grain;
global warming potential and methane emission per unit green manure can be reduced. Two
incorporation method effected growth characteristic, yield component and rice yield of RD 6 rice
non significantly. It was due to that the soil pH rose by applying phosphate rock and decomposition
of organic matter was enhanced, methane production and emission was increased. The organic
material management technology for paddy rice by 7 days placing organic debris on the soil surface

prior incorporation is effective to decrease methane emission from paddy field.
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Table 1 Soil properties prior to experiment (May 2010)

Table 2 Soil properties from plots with different sesbania debris management
after harvesting RD 6 in rain-fed rice cropping, 2010(November 2010)

Table 3 Growth charecteristics of RD 6 rice at harvesting from rain-fed paddy field,
2010 as affected by sesbania debris management

Table 4 {Yield and yield components of rice plant from rain-fed paddy field,
2010 as affected by sesbania debris management

Table 5 Total Methane Emission(TME), methane emission per unit grain(MPG)

global warming potential(GWP) and methane emission per unit of

green manure(MPS) from rain-fed paddy field, 2010 as affected by
sesbania debris management

Table 6 Total Methane Emission(TME) from rain-fed paddy field, 2010

as affected by sesbania debris management
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Figure 1 Methane emission rate from rain —fed paddy field, 2010
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