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b

Abstract: In order to explore the role of Bacillus

W B 3 :2022-07-26 sp. BA, Bacillus subtilis K1, Bacillus magatertum J2 and

EEWA : F}Z AL AR RITH (CARS-21) 5 TR 4 BHL
TERIUE (202102110219 5 707 e 4 5 45 <7 R T B F 251
Hl (22B180006 ,20A180015) ; T Rk BT 414 A A T H
(224200510011)

FEEE A THK(1983-) . 5 oM A B | B B0, 5 Mk compost were studied by means of physical and chemical
R A S S ARTFSE, (E-mail) wswif@ 163.com properties determination and high—throughput sequencing,

BIFIEE 1%, (E-mail ) yangqx@ htu.edu.cn and the potential effects of microbial agents on plant growth

Trichoderma sp. M1 in the composting of chicken manure—
biochar, the effects of microbial agents on the physico-

chemical properties and microbial community succession of
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were evaluated. The results showed that the composting temperature of the microbial agent treatment group reached more
than 70 °C on the 4th day of composting (26 days earlier than the control), and the odor basically disappeared. On the
53rd day of composting, the treatment group had obvious soil odor (the control still had a pungent odor). Compared with
the control, the total organic matter content and ammonium nitrogen content decreased by 76. 30 g/kg and 37. 83 mg/kg,
respectively, and the total nitrogen content, available phosphorus content and available potassium content increased by
6.02 g/kg, 15.70 mg/kg and 50. 40 mg/kg, respectively. The results of community analysis showed that Firmicutes and
Ascomycota were the dominant bacterial phyla (relative abundance > 80.00% ) and fungal phylum (relative abundance >
59.00% ) in the control, respectively. During the composting process, Actinobacteria in the treatment group replaced Fir-
micutes as the absolute dominant phylum (relative abundance was 66.40% ) on the 53rd day of composting, and the rela-
tive abundance of Ascomycota was significantly higher than that of the control on the 30th to 53rd day of composting. At the
genus level, the relative abundance of organic matter—transforming bacteria such as Pseudogracilibacillus and Bhargavaea in
the compost of the treatment group was significantly higher than that of the control on the 14th and 30th day of composting,
and the relative abundance of Streptomyces was significantly higher than that of the control on the 53rd day of composting.
The relative abundance of biocontrol fungus Acremonium in the treatment group was always higher than that in the control
group, and the relative abundance of other fungi, especially pathogenic fungi such as Cutaneotrichosporon and Fusarium,
was lower than that in the control group on the 53rd day of composting. Under the cultivation of compost extract treated with
microbial agents, the seed germination rate and root length of Brassica rapa var. chinensis ( Linnaeus) Kitamura reached
91.60% and 1.59 cm, respectively, which were higher than those of the control. The microbial agents could effectively
promote the change of microbial community in the composting process of chicken manure—biochar, shorten the maturity
process and improve the quality of compost.

Key words: chicken manure; microbial agents; biochar; composting; microbial community
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Fig.1 Effects of microbial agents on compost color and morphology
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Fig.2 Effects of microbial agents on composting temperature, moisture content and pH
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Fig.3 Effects of microbial agents on the contents of total organic matter, total nitrogen and ammonium nitrogen in compost
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Fig.4 Effects of microbial agents on the content of available phosphorus and available potassium in compost
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Table 1 Abundance and diversity of bacteria and fungi in high-temperature compost samples
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Cl14 45 569 497 0.994 3.45 71 136 637 0.999 6 4.12
C30 45 408 377 0.996 1.64 69 547 206 0.999 9 4.30
C53 51 560 505 0.996 3.30 66 641 181 0.999 8 3.51
T14 45 889 632 0.994 3.88 55 390 221 0.999 7 3.20
T30 48 952 535 0.995 3.30 73 234 246 0.999 8 4.25
T53 56 038 616 0.996 3.79 61 187 128 0.999 5 0.37
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Fig.5 Composition of bacterial community at phylum level
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Fig.6 Communities with significant differences in relative abundance of bacteria at the genus level
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Fig.8 Species with significant differences in relative abundance of fungi at genus level
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Fig.9 Effects of the compost treated with microbial agents on seed germination rate and root length of Brassica rapa var. chinensis ( Lin-

naeus) Kitamura
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