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ABSTRACT

The aim of this study was to investigate the microbial community structure and
the effect of hydraulic retention time (HRT) at 10, 20 and 30 days in lab-scale
bioreactors, Channel Digester-Upflow Anaerobic Sludge Blanket (CD-UASB) and
Completely Stirred Tank Reactor (CSTR). The comparison was made between co-
digestion of pig manure with Napier grass and pig manure with food waste at the ratios
of 70:30 and 60:40 respectively. Investigation on the microbial community change in
the reactors during the operation by Denaturing Gradient Gel Electrophoresis (DGGE)
technique and the Unweighted Pair Group Method with Arithmetic mean (UPGMA)
dendrogram generated from bacterial DGGE profile by Jaccard similarity coefficient
method indicated that the changing pattern of bacterial population in each reactor was
different and related to the methane production. Bacterial population in CD-UASB
reactor co-digested with Napier grass was relatively stable during the initial and middle
periods of operation similar to the original seed, whereas that in CSTR showed more
variation. After that, the bacterial population in both types of reactors was stable during
the final stage of steady methane production, while that in the reactor co-digested with
food waste were considerably stable. Moreover, the archaeal population was less
diverse than the bacteria with stable pattern throughout the operation. These
observations indicated that HRT, type of reactor and substrate for co-digestion had little

effect on the archaeal population.



The UPGMA dendrogram generated from bacterial DGGE profile during steady
state of each reactor analyzed by Jaccard similarity coefficient method showed that
HRT affected bacterial population structure when Napier grass was used as co-
substrate. Bacterial population structures at HRT 20 and 30 days were similar,
corresponding to the methane production rate. However, co-digestion with food waste
showed that the type of reactor had more impact on the bacterial population structure
than HRT. Moreover, the bacterial population structure between both types of
substrates was also different. These results indicated that HRT, type of reactor and

substrate for co-digestion had influence on the structure of bacterial community.

Analysis of 16S rDNA sequences obtained from selected dominant DGGE
bands revealed that most bacteria in the reactors could not be identified to specific
species. Bacteria in the Phyla Proteobacteria, Firmicutes, Bacteroidetes, Chloroflexi
and Cloacamonas were found in the reactors with both types of substrates. Moreover,
bacteria in the Phylum Spirochaete were also found when co-digested with Napier
grass, whereas Flavobacteria and Acidobacteria were found in food waste co-digestion.
The dominant bacteria found throughout the process in the reactor co-digested with
Napier grass were in the Phylum Firmicutes while those in the Phyla Firmicutes and
Bacteroidetes were found in the reactor co-digested with food waste. The hydrogenotrophic
Methanomicrobiales were dominated in the reactors followed by acetoclastic
Methanosarcinales indicating that most methane in the system might be produced from

hydrogen and carbon dioxide.



