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Abstract

Methane is a potent greenhouse gas that is produced naturally through various biological
processes, including the decomposition of organic matter. Two common sources of
methane production are cow dung and paddy soil. Cow dung is a rich source of organic
matter and is widely used as a fertilizer and fuel. Methane production from cow dung
occurs in the rumen of cows during the digestion process, where the bacteria present in
the rumen break down the organic matter and produce methane as a by-product. The
major methanogens are members of the Archaea domain, specifically the genus Methan-
obrevibacter. These methanogens are known to produce methane by breaking down the
complex organic matter in the cow's stomach. Paddy soil is the soil used for cultivating
paddy rice, which is flooded with water during the growing season. The flooded conditions
create anaerobic conditions, which promote the growth of methanogenic bacteria in the
soil. These bacteria break down the organic matter in the soil and produce methane as
a by-product, which is released into the atmosphere through the rice plant roots and the
soil surface. The major methanogens are also members of the Archaea domain, but they
belong to a different genus called Methanosaeta. Methanosaeta are known to produce
methane by metabolizing acetate, which is produced by other microorganisms in the soil.
In this report, we compare the methane production of two different agricultural methane
sources in terms of bacterial diversity and biochemical pathways for methane production.
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Table 1. Various methanogen species found in agricultural area

Methanogen species Where to find Substrates for producing methane
Methanobrevibacter ruminantium Cow rumen Digestion of food
Methanobrevibacter smithii Human gut, cow dung Digestion of food
Methanobacterium formicicum Cow dung CO;,, H,

Methanosarcina barkeri Paddy soil Acetate

Methanosaeta concilii Paddy soil Acetate

Methanococcus maripaludis Cow dung, paddy soail CO,, Hy

Methanomicrobium mobile Cow dung, paddy soil CO,, Hy
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