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ABSTRACT

The government has policy to build Thailand, a center of safe food processing of
the world. Organic-rice from Thailand is increasingly demanded by foreign market. It is
critical important to acquire technology for increasing organic-rice yield. Paddy field is a
source strength of greenhouse gasses, e.g. carbon dioxide (CO,), methane (CH,) and
nitrous oxide (N,0), contributing global warming. An experiment was conducted to gain
organic-rice production while mitigating methane emission and elucidate decomposition of
organic amendments. Experiment was conducted in farmer’s paddy fields of 2 soil series:
Phimai variance soil and Ratchaburi soil in second rice season 2005. Controlling factors as
organic amendments and water managements encompassed with 6 treatments were designed
factorial in RCBD with 3 replications. Of the whole experiment, incorporation of rice
stubble residues (without external organic amendments) and kept continuous flooding (F1)
provided a high range of grain yield 854 to 908 kg/rai, methane emission per unit grain
(MPG) 479 to 866 gCH,/kg grain, and total methane emission (TME) reduction 52.9 —
64.4 % when compared to incorporation of rice stubble residues and 800 kg/rai of rice
straw and kept continuous flooding (F2). Moreover, F1 gave high profits 3,953 to 4,331
baht/rai and economic returns 2.96 to 3.14. Emission rates of carbon dioxide and nitrous
oxide from all treatments in Phimai variance soil were determined and the range was
founded -55.70 to 130.95 ¢ C/mz/d, and - 2 to 4 mg N/m°/d. Adding organic
amendments to paddy soil encouraged size of soil microbial biomass and greenhouse gases
emission, i.e. carbon dioxide, methane and nitrous oxide, concerting mineralization of
ammonium (NH,"), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg) and
other nutrients for plant uptake. Some portions of stable soil organic matter were
accumulated as humic acid and fulvic acid. Moreover some ammonium was denitrified to

nitrous oxide and moved to atmosphere.



