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Abstract: In order to investigate the characteristics of microbial community and its relationship with biogas production in an anaerobic di-
gestion reactor with digested slurry recirculation, a continuous stirred—tank reactor (CSTR ) was operated and the microbial community was
analyzed by Miseq high—throughput sequencing. Results indicated that the richness and diversity of bacteria were higher than that of ar—
chaea, and they increased in bacteria, but no obvious difference could be observed in archaea, even by prolonging the experiment time. The

bacterial structures consisted of eight categories, such as Firmicutes, Bacteroidetes, and Proteobacteria at phylum level. Firmicute was the

W #s HER:2017-09-12 S HABH.2017-11-27

YEE R AL (1990—), 55 Wl Ra R BN, AL BF 58 A, BF5E 5 1) S Aol 32 3 AL B 5 ) .- E—mail : hnkongdewang@126.com

*EEEE ALEHE E-mail; dulianzhu99@163.com

BEEWE  FRIE AP H (2016YFD0501407 ) s KHETT A #2400 F (16JCYBJC29600) ; K HTT AR LA AR AL 1T H (201601290)

Project supported: The National Key Research and Development Program of China(2016YFD0501407 ) ; The Natural Science Foundation of Tianjin, China
(16JCYBJC29600) ; The Transformation Program of Agricultural Scientific and Technological Achievement, Tianjin, China(201601290)



560

RAIMERF 2R IR .

most prevalent in the reactor; its relative abundance increased from 62.79% to 81.46% . The main class and genus were Clostridia and

Clostridium, whose relative abundance changed from 58.62% and 35.44% to 68.19% and 39.10%, respectively. For archaeal communities,

Euryarchaeota showed an absolute predominance, accounting for 94.76%, 99.89%, and 99.59% at inoculation, 68 d, and 219 d, respective—

ly. This phylum included seven genera, of which the relative abundance of Methanosarcina increased from 23.99% to 72.28%, but that of
Methanobrevibacter and Methanosphaera decreased from 16.34% and 21.71% to 3.70% and 12.93%, respectively. Specific methane yield

increased from 409 mL-g™ to 477 mL-g™. The concentration of ammonia and VFA increased gradually, and the biogas yield was maintained

at a relatively high level without any inhibition. The results indicated that Clostridium and Methanosarcina were the dominant genera in the

reactor, and the relative abundance increased with an increase in recirculation time. The specific methane yield showed positive correlations

with the relative abundance of Clostridium and Methanosarcina, whereas it showed negative correlations with Methanobrevibacter and

Methanosphaera.

Keywords: anaerobic digestion; recirculation; pig manure; microbial community; microbial diversity
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Table 1 Characteristics of substrates and inoculum sludge
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Figure 1 Experimental equipment of anaerobic digestion
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Table 2 Variations of biogas yield and key factors
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Figure 2 Rarefaction curves of bacteria and archaeal communities
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Figure 3 Shannon index curves of bacteria and archaeal communities
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Table 3 Richness and diversity of microbial communities during digestion
o3 BB Shannon ACE Chao T PR R R 8 Simpson OTUs FEH %5
Bl S1 4.548 4539 3024 0.956 0.042 1221 16 250
S2 5.281 7125 4716 0.932 0.022 1804 16 240
HE S1 3.069 1916 1613 0.990 0.190 882 39 244
S2 3.020 2085 1814 0.989 0.261 960 39 771
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Figure 4 Variation of bacteria communities structure
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Figure 5 Variation of archaeal communities structure
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