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Abstract (300 word limit) 
Southeast Asian peatlands are undergoing degradation 
through drainage and deforestation, accompanied with 
forest fires. This is occurring at unprecedented rates for 
agriculture and human settlement purposes. Exposure of 
carbon-rich peat to air has resulted in enhanced microbial-
mediated peat oxidation emitting high levels of potent 
greenhouse gases (GHGs). Peat oxidation results in land 
subsidence thus increasing risk of flooding that can affect 
the livelihoods of millions of people. The overall aim of this 
study is to provide an in-depth understanding of how land-
use change and peat management practices affect the 
microbial ecology and physicochemical processes leading 
to peat oxidation and release of GHGs. We have used 
molecular marker–based approaches (microbial and 
metabolic profiles) that revealed the profiles were most 
influenced by variations in water table and land-use 
patterns, followed by age of drainage and peat thickness in 
that order. Plantations with mixed cropping had the least 
subsidence rates, where land subsidence is a proxy for peat 
loss by oxidation. We aimed to determine the functional 
potential of peat microbiome that is associated with peat 
oxidation from contiguous land-use types: degraded forest, 
degraded land and oil palm plantation sites. Metagenomics 
analysis revealed that genes belonging to aromatic 
compound biosynthesis and degradations were mostly 
associated with degraded forest and degraded land. 
Actinobacteria and Firmicutes were among the most 
abundant taxonomic groups, demonstrating their linkages in 
oxidation of tropical peatlands. The overall findings of this 
study will be useful in peatland management by providing a 
basis to focus early efforts on hydrological interventions and 
improving sustainability of oil palm plantations by adopting 
mixed cropping practices. 
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