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Effect of substrate load on microbial community of anaerobic digestion
in straw and sludge
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Abstract: To investigate the structural characteristics of microbial community in the anaerobic digestion system of
straw and sludge, the Illumina HiSeq high-throughput sequencing technology was used to study the changes and
diversity of microbial community structure under high and low substrate loading conditions, and monitor its gas
production. Results show that the average daily gas production was about 4. 1 L under high load conditions
(20 ¢/(L+d)) and about 2.1 L under low load conditions (12 g/(L-d)). The relative abundance of bacteria
under high load substrate conditions was 91. 57% , and the relative abundance of methanogenic archaea was
8.43% ; the relative abundance of bacteria under low load substrate conditions was 94. 35% , and the relative
abundance of methanogenic archaea was 5.65% . The relative abundance of methanogenic archaea under high load
substrate conditions increased about 49.2% compared with that under low load substrate conditions, indicating that
there was a positive correlation between the relative abundance of archaea and gas production. The first three
dominant phyla under high load conditions were Bacteroidetes with a relative abundance of 51.06% , Firmicutes
with that of 11. 65% , and Euryarchaeota with that of 8.25% . The first three dominant phyla under low load
conditions were Bacteroidetes with a relative abundance of 50. 78 % , Cloacimonetes with that of 7. 67% , and
Synergistetes with that of 6. 46% . Twelve kinds of methanogens archaea were detected under the two substrate
conditions, which belong to hydrogenotrophic, methylotrophic, and aciticlasitic, indicating that the metabolic
pathway of the whole straw and sludge anaerobic digestion system was rich, the growth metabolism of various
microbial communities was interdependent and balanced with certain anti-shock loading, and a relatively balanced
buffer system was established.
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Tab. 1  Physicochemical properties of original corn straw and

municipal sludge

MR TS%  VS/% /% N/% WAL pH

R 92.8 75.7 44.63 0.61 73.16 —

151 4.8 2.8 26.03 5.37 4.85 6.70
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PENAN AR B8, (R IEA 4LAMR A 150, R 8 2k
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30 d.
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DIFRRE T A BE PR 41 DNA S B4k, fd ] KAPA
HiFi Hotstart ReadyMix PCR kit & {4 E k47 PCR,
BA DR 38 10 B 1 A v 2P T 2% B AR W R I P
VKA PCR 779, I H] AxyPrep DNA BRI [l 157
& (AXYGEN 24 w]) PI [l PCR 4. 1o is , #l
A Thermo NanoDrop 2000 %5 #Mif & 435G Y6 B 11 F1
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Tab.2  Physicochemical properties in different substrate loading conditions

Hfar - H AR/ L e(H%E) /% pH TS/ % VS/% p(NH; —=N)/(mg - L")
R (C 41) 2.1+0.2 52.3+2.8 6.84 ~7.03 3.3+0.1 1.2+0.1 209.5+11.8
BTG 4l) 4.10.3 54.4£2.3 6.87 ~6.97 3.420.1 1.420.1 172.1£9.3
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di s 8.25% )Tl W]
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i 91. 57 % . 1y TR I 70 1K 47 Ay 56 51 25 10 T 7R 1
AR -2 48 5. 65% , 845 2 AT, 435
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Tab.3 Related sequencing indexes for group C and group G

205 Chao $5%%  Shannon $5%¢  Simpson OTUs 5%
Gl 1072 5.56 0.06 801 34 070
G2 1 057 5.83 0.06 877 32753
G3 1071 5.78 0.06 870 38 710
G4 1022 5.60 0.06 810 39 231
G5 1 004 5.65 0.07 857 38 407
Cl 1 109 5.73 0.08 965 45 445
c2 1120 5.85 0.07 1 003 49 193
C3 1113 5.82 0.08 835 35 127
C4 1102 5.83 0.05 872 36 407
C5 989 5.77 0.05 799 32 353
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Fig. 1 Distribution of microbial community of group C and
group G at the phylum level in different phases
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Fig. 2 Distribution of microbial community of group C and
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group G at the class level in different phases
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Fig. 3 Distribution of microbial community of group C and
group G at the genus level in different phases
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