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Abstract
The operational temperature and feed compositions are two critical parameters in 

determining the functional microbiota structure and influencing the biogas productivity of 
anaerobic digesters. Their impact is more significant on an industrial scale because of the 
volume and operational cost involved in the large-scale field anaerobic digesters. Understanding 
microbial dynamics and ecological niche because of parametric (temperature, pH, substrate 
variability etc.) variations is critical for efficient process management, improving the process 
stability and digestion efficiency of large field-scale anaerobic digesters. In this study, we 
studied seventeen field-scale digesters treating food waste leachate, municipal wastewater 
sludge (MWS), and manure at ten different locations in the Republic of Korea to determine how 
variations in feed composition, co-digestion of various substrates, and seasonal variation, affect 
compositional dynamics of the digester microbiota and consequently, the biogas productivity. 
The 16S rRNA metagene sequencing and predictive metabolic pathway profiling indicated 
substantial changes in the phylogenetic composition of the digester microbiota between digester 
types determined by the presence of MWS in the substrate (p < 0.005). The MWS and non-
MWS substrate groups of the digesters showed a significant microbiota compositional 
divergence, with a high relative abundance of Firmicutes members and versatile organic matter-
degrading genera in the non-MWS digesters, resulting in a considerably high biogas output. 
Acetoclastic methanogenesis was important in all the digester groups as suggested by predictive 
metabolic pathway profiling. This study suggested that metataxonomics and microbiota 
dynamics are good indicators of the process stability and efficiency across the parametric 
variations in field anaerobic digester systems.
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