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ABSTRACT

Project Code : RDG3/12/2542
Project Title:  Emission of Methane in a Rice — Fallow — Rice CroppingSequence in
Central Thailand

Investigators : Limjirakan S.1. Phongpan 8.2, Chatuporn S.2

1
Environmental Research institute, Chulalongkorn University

2
Department of Agriculture, Ministry of Agriculture and Cooperative
email address : Isangcha@chula.ac.th

Project Duration : July 1999 — July 2005

Methane is one of the most important greenhouse gases which emitted from thailand’s rice
fields 2.13 million tons in 1994 and projected to 2.20 and 2.24 million tons in 2010 and
2020 respectively. The study on “Emission of Methane in a Rice-Fallow-Rice Cropping
Sequence in Central Thailand” was carried out during 1999-2001. The objectives of the
study were to 1) characterize and quantify methane emission from rice cropping sequence
during the permanent flooding of rice growing season both of wet and dry seasons,
including fallow periods, 2)to identify feasible, acceptable and workable strategies that
would mitigate methane emission. The study was conducted at the Suphanburi Rice
Research Center during the years 1999-2001 both in wet and dry season rice crops, and in
the fallow periods as well. Rice cultivar (Suphan- buri 90) was planted in four treatments
arranging in sixteen 4m x 4m plots using randomized complete block désign with four
replications. The treatments imposed were designed to investigate CH, emissions as
influenced by organic amendment and fertilizer as follows:- (1) control, (2) chopped rice
straw, .(3) compost, (4) urea, (5) rice hull, (6) rice hull ash, (7) combinations of (3)(4)(5), (8)
combinations of (3)(4)(6), (9) combinations of urea and plowed rice stalks remaining after
harvesting 2 weeks, and (10) combinations of urea and plowed rice stalks remaining before
transplanting 2 weeks. Gas samples were carried out weekly and drawn at 15 min, 1, 4,
16 hr after transplanted until harvesfed dates, by manure sampling method using a closed
chamber technique. The samples were analyzed in gas chromatography; Shimadzu 7AG
equipped with FID. The results showed that CH, emission fluxes of all treatments rapidly

increased after the transplanting date, with the maximum emissions in the first and second
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week, then gradually reduced to distinct pattern, followed by increasing rate of emissions
reaching maximum toward grain ripening. The CH, emitted fluxes from organic amendment
and urea treatments noticeably displayed higher amounts than the control one. Treatments
(9) and (10) released the highest CH, emissions at the rates of 12.2 and 12.3 mgC mon
respectively. The 100 days accumulative CH, fluxes were 46.9 and 47.2 mgC m" h
respectively. This could be assumed that urea and rice stalks are significant factors
promoting CH, production in rice yields. CH, fluxes were relative to soil humidity
depending on rainfall and its distribution affecting on CH4 emissions. Carbon from organic
amendments did not affect on pattern of CH, emission fluxes, but they promoted CH,
production. Positive and negative CH, emission fluxes could get effect of temperature
changes of soil, water and ambient air which directly related to soil microorganism activities
(methanogenic and methanotrophic bacteria) under anaerobic and aerobic forms. In
addition, aaverage CH, emission fluxes from treatments (7) and (8) were low, at levels of
0.5 and 0.6 mgC m”~ h™, respectively. While average fluxes from treatment (6) was 3.0
mgC m> h" and from urea treatment was -1.5 mgC m- h'. Consequently, it is not
assured that which organic matter or urea used has potential to reduce CH, emissions from
rice fields. It is suggested that further researches on influencing factors related to soil
microorganism activities should be conducted under national and international scientific
efforts. For grain yields, it was found that all organic incorporated treatments in the studied
area did not significantly increase grain yields, while application of urea increased about 24

% grain yields comparing to control treatment.
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