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Comparison of microbial regulation mechanisms and heat-resistant mechanism of
anaerobic digestion of chicken manure at medium and high temperature
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Abstract: The influence of temperature on the microbial regulation mechanism in the anaerobic digestion system is unclear.
The microbial regulation mechanisms and the mechanism of heat resistance of high-temperature anaerobic digestion by comparing
the anaerobic digestion experiments at medium and high temperatures were analyzed. The results showed that under the condition of
the same substrate concentration, high-temperature anaerobic digestion reached the peak of methane production 6 days earlier than
medium-temperature, and high-temperature conditions could shorten the reaction cycle, which was more conducive to the hydrolysis
and acidification of organic matter and the formation of methane. Defluviitoga, as the dominant strain in the hydrolysis stage of the
high-temperature anaerobic digestion process, had good stress resistance to high-temperature and could use most polysaccharides as
electron acceptors and degrade them into acetate, H, and CO,. Methanosarcina, as the dominant strain in the methanogenic stage of
medium-high temperature anaerobic digestion, could adapt to two different environments, use all methane metabolic pathways
(eating acetic acid, hydrogen, and methyl compounds), and has great potential for methane production.
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device
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Fig. 2 Comparison of conventional parameters of
medium and high temperature anaerobic digestion
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Fig. 6 Histogram of relative abundance of archaea in mid-high temperature anaerobic digestion
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Table 2 Changes in the a diversity of acidified bacteria during mid-high temperature anaerobic digestion

Ak B el S R

Shannon Simpson Chaol ACE
Ml 1593 6.432 0.934 1816911 1898.458 0.993
M2 1742 7.819 0.987 1946.074 2056.014 0.993
M3 1293 7.341 0.984 1460.754 1564.026 0.994
M4 1848 7.876 0.983 2075.346 2171.558 0.992
M5 1758 7.461 0.970 2013.739 2124.699 0.992
M6 1857 7.474 0.968 2108.730 2193.657 0.992
M7 1756 6.936 0.962 2059.034 2163.817 0.991
M8 1869 7.331 0.973 2125.733 2238.300 0.992
H1 2245 8.053 0.979 2538.160 2607.659 0.991
H2 2056 7.666 0.980 2365.965 2487.267 0.990
H3 1921 7.275 0.976 2232.204 02382.96 0.990
H4 2391 8.597 0.991 2650.590 2772.402 0.990
HS 1897 6.837 0.961 2194.613 2335.348 0.990
H6 1615 7.161 0.978 1880.154 2005.092 0.992
H7 1769 6.784 0.898 1964.061 2037.415 0.992
HS 1634 6.802 0.968 1905.350 2043.547 0.991
®3 HREBREHWFTRRLE o ZHEEEN
Table 3 Variation of alpha diversity of methanogenic archaea during mid-high temperature anaerobic digestion
s A Ly ZHIHE L
Shannon Simpson Chaol ACE

M1 533 4.109 0.822 602.843 620.164 0.998
M2 584 5.413 0.946 631.616 644.214 0.999
M3 544 5.315 0.947 602.235 611.049 0.999
M4 514 5.456 0.951 569.836 573.337 0.999
M5 624 5.742 0.962 669.764 685.770 0.999
M6 316 4.421 0.854 341.161 339.959 0.999
M7 191 3.617 0.812 217.400 218.061 1.000
M8 189 3.780 0.847 204.750 209.107 1.000
H1 446 5.027 0.932 497.679 528.585 0.999
H2 553 5.184 0.939 613.061 633.953 0.998
H3 483 5.244 0.946 516.514 527.499 0.999
H4 664 5.414 0.943 758.897 757.104 0.998
HS5 530 5.322 0.941 587.554 588.961 0.999
H6 276 2.899 0.681 298.000 308.641 0.999
H7 162 2.984 0.786 193.231 183.107 1.000
HS8 191 3.153 0.805 204.034 211.344 1.000
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