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Incorporation method of seshania debris to mitigate methane emission from

Sesbania rostrata utilization as a green manure in paddy field
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Abstract: Sesbania rostrata is promoted to be used as green manure for paddy rice but incorporation of green manure
enhances methane emission from paddy field. The objective of this experiment was to test the incorporation methods of
sesbania debris before rice transplanting to mitigate methane emission. The experiment was conducted 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 before sesbania
seedling and 7 days sesbania debris surface placement prior incorporation, respectively. The result revealed that 7 days
sesbania debris surface placement prior incorporation was able to reduce emission rate and total methane emission about 37-45
percent compared to immediately incorporation. The reason is that some parts of organic debris, especially easily
decomposable fraction, was decomposed under aerobic condition, this resulted in less carbon source for methanogenic
microorganisms when sesbania debris was incorporated. Moreover, methane emission per unit rice grain; global warming
potential and methane emission per unit green manure can be reduced. Two incorporation methods altered growth
characteristics, yield components and rice yield of RD 6 but was not significant difference. This was due to increased soil pH
by applying phosphate rock and resulting in decomposition of organic materials was enhanced, methane production and
emission was increased. The organic debris management technology for paddy rice by 7 days placing organic debris on the soil
surface prior incorporation is effective to mitigate methane emission from paddy field.

Keywords: green manure, methane mitigation, paddy field
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Figure 1. Methane emission rate from rain—fed paddy field, 2010, T1 : immediately sesbania debris incorporation ;
T2 : 7 days sesbania debris surface placement ; T3 : applied 7.2 kg P/rai as phosphate rock before sesbania

seedling and 7 days sesbania debris surface placement; DAT : days after transplanting

Table 1 Total methane emission(TME) from rain-fed paddy field, 2010 as affected by sesbania debris management

Treatments' TME” (-2-19 d) TME(20-53 d) TME(54-80 d) Total TME”
(gCH, m") (gCH, m") (gCH, m") (gCH,m")
T1 835a 12.69 9.81 30.85a
T2 3.01b 7.06 6.63 16.70 b
T3 3.67b 8.13 7.52 19.32 ab
LSD (0.05) * ns ns *
CV(%) 22.73 46.42 35.65 26.65

"T1: immediately sesbania debris incorporation; T2: 7 days sesbania debris surface placement prior incorporation; T3: applied 7.2 kg
P/rai as phosphate rock before sesbania seedling and 7 days sesbania debris surface placement prior incorporation
“Means followed by the different letters in the same column were significantly different by LSD atp < 0.05

" ns, * = not significant, significantly different atp < 0.05, respectively
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Table 2. 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

Treatments' TME’ MPG’ GWp” MPS”
(gCH, m’) (gCH, ke grain) (kgC,, ke grain) (gCHAkg-] sesbania)
T1 30.86a 86.72 a 0.54a 60.50 a
T2 16.70 b 44.53 b 0.28 b 32.74 b
T3 19.32 ab 55.10 ab 0.34 ab 37.89 ab
LSD (0.05) * * * *
CV (%) 26.65 25.95 26.61 26.66

"T1: immediately sesbania debris incorporation ; T2 : 7 days sesbania debris surface placement prior incorporation; T3 :applied 7.2 kg
P/rai as phosphate rock before sesbania seedling and 7 days sesbania debris surface placement prior incorporation
*Means followed by the different letters in the same column were significantly different by LSD at p <005

¥ significantly different at p < 0.05, respectively.



