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Table 1 Content of raw materials
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Fig. 1 Changes of physicochemical indexes of culture dishes in two fermentation treatments
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Fig.2 Structural equation models of environmental factors in two fermentation reactors
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Fig. 3 Venn diagrams of bacterial microbial OTU
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Table 2 Bacterial diversity index of different treatments

Ab P Treatment ACE Simpson Chaol Shannon
CK 462.11+5.36 a 0.05+0.01b 459.85+4.79 a 3.94+0.08 a
CS 373.524+12.00 b 0.1340.01 a 372.86418.46 b 3.14£0.07 b
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S

HI 3 AT 2R AT R L S 28 AT 1 4 s
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PR YR B C/N KA.

TE S W B vh L A2 W) 0 fik W0 R R A BLY) 1 TR
S 23 77 A R B A L O OfE A T o A v —
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Z T S AR JE B . 7R R R R L CS
A B o v R R T CK AR R, HL s 3 4 2 i
) B S AT RE 5 FOR I B A K, ORI
A 2l Ty W fifp 1) A RE TR L 2R T A AT 1 B A
A BRI » 9 A Wy 0 B0 R 3L dee ) 1) 3R
AR AT Bl 4y R ek BT O AT o S AR ) B A Y R i
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Relative abundance algorithm:A/BX 0. 01, A represents the
clone sequence of a genus in this sample, and B represents the
clone sequence of all genera in this sample
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Fig.4 Microbial community structure
of bacteria at phylum level
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Fig.5 Changes of bacterial microbial communities in two fermentation reactors
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Table 3 Correlation analysis between physical and chemical properties and microorganisms
i T R 1 B HLF R AR R e £ AL
Genus of bacteria Temperature pH Conductivity Volume mass TN C/N
% % O AL Pseudoxanthomonas 0.819" 0.964" " 0.976**  —0.947**  0.944* " —0.846"
IR W RE B Devosia —0.743 —0.981** —0.982*" 0.962** —0.858" 0.812*
B MR Luteimonas 0.815* 0.989" * 0.984**  —0.981**  0.846" —0.822"
SR Brevundimonas —0. 666 —0.938"*  —0.918" " 0.859*  —0.779 0.648
BIREJB Chelatococcus 0.714 0.984" " 0.976**  —0.975**  0.779 —0.780
[P H 8 Enterobacter —0.716 —0.882" —0.833” 0.750 —0.677 0.451
K % i @ Ensifer 0. 627 0.973"* 0.980**  —0.964**  0.810 —0.782
¥ JE Phyllobacterium 0. 444 0.849" 0.893" —0.906" 0.771 —0.821"
HERF B Streptomyces 0.741 0.959" "~ 0.940" " —0.953" " 0.719 —0.749
PR R Nonomuraea 0.843" 0.838" 0. 804 —0.830" 0.634 —0.671
WA B Saccharomonospora 0.832" 0.857" 0.823" —0. 849" 0. 641 —0. 680
SRR B Moycobacterium 0. 600 0.953* " 0.955" " —0.961" " 0.736 —0.772
JFUNBAT R Promicromonospora 0.695 0.864" 0.834" —0.875" 0.556 —0.647
M PEB B8 Marinactinospora 0.814" 0. 860 0. 827" —0.853" 0. 632 —0.677
W R ICHE B Nocardiopsis 0. 645 0.853" 0.826" —0.871" 0.538 —0. 650
AT 8 Microbacterium 0.086 —0.059 —0.153 0.095 —0.470 0.353
YR8 Cellulosimicrobium 0.218 0. 299 0.253 —0. 341 —0.089 —0.115
LEAIFFH B Bacillus 0. 837 0.987"* 0.981**  —0.982**  0,847" —0.822*
R ZF AT Lysinibacillus 0.831" 0.938" " 0.952" " —0.919**  0.948*" —0.822"
KIEAT W R Paenibacillus 0.507 0.885* 0.908" —0.856" 0.826" —0.710
WS B 8@ Olivibacter —0.831*  —0.808 —0.842" 0.902*  —0.838" 0.920" *
KiBRE B Myzxococcus 0.065 0.437 0.479 —0.459 0.411 —0. 364
SR BAT IR Sphingobaclerium —0.777 —0.954* "  —0.975"" 0.993** —0.915" 0.909"
HFFPMEE Stenotrophomonas —0.756 —0.983"*  —0.971" " 0.932" —0.959" " 0.924" "
NN @ Acinetobacter —0.609 —0.871" —0.829" 0.740 —0.873" 0.813*
R TEE Pseudomonas —0.733 —0.977**  —0.990" 0.976** —0.935*" 0.913*

W M EME P<L0.05; « « N BFEHMHE P<<0.01,

Note: * is significant correlation at level of P<C0.05; * * is extremly significant correlation at level of P<C0.01.
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Effect of Corn Slurry on Fermentation of Pleurotus ostreatus

J1 Kuaile, GAO Ying,JIA Xiaotong,SUN Ning, WANG Mengmeng,
WU Xia,ZHAO Liqin,FAN Bowen and YANG Fengjun

(College of Horticulture and Landscape Architecture, Heilongjiang Bayi Agricultural

University , Daqing Heilongjiang 163319, China)

Abstract Corn slurry is industrial waste, which is used as supplementary nitrogen source to replace
urea in this study, its effect on the physicochemical properties and bacterial microorganisms in the fer-
mentation process of the mushroom culturewas was analyzed, whch is expected to reveal the biological
mechanism of maize slurry affecting the fermentation process of the culture. Two treatments were set
in this experiment, the corn straw was used as the fermentation material, corn slurry was used as a
supplemental nitrogen source, and urea was used as the control. The pile fermentation was conducted
to produce the mushroom culture. The physicochemical properties of the culture were measured at 0,
3, 6 and 9 days during the fermentation process, and the diversity and abundance of bacterial microor-
ganisms in the fermentation pile were measured on 3rd day(high temperature period). Finally, a cor-
relation between physicochemical factors and the bacterial microorganisms was performed. The re-
sults demonstrated that addition of corn slurry affected the physicochemical properties of the fermen-
tation pile, so the fermentation pile could fast reach the high temperature period, its duration was
prolonged,the temperature, pH, conductivity and total nitrogen content of the fermentation pile were
increased, and the fermentation process of the culture material was promoted. The changes in bacteri-
al community abundance during the high temperature period indicated that the addition of corn slurry
could promote the growth of Proteobacteria, Actinobacteriota and Firmicutes, while it inhibited the
growth of Bacteroidota; Sphingobacterium . Stenotrophomonas, Pseudomonas and Acinetobacter were
significantly reduced in relative abundance; Bacillus, Paenibacillus, Streptomyces, Luteimonas and
Chelatococcus became the dominant genera. Bacillus and Paenibacillus were significantly and posi-
tively correlated with pH, conductivity and bulk mass; Luteimonas and Chelatococcus were signifi-
cantly and positively correlated with total nitrogen. The results demonstrated that corn slurry can re-
place urea as a supplementary nitrogen source for the Agaricus grandis culture during the straw fer-
mentation process. Further, the addition of corn slurry also changes the physicochemical properties of
the culture and the abundance composition of its internal microbial community, which promotes nitro-
gen cycling to a certain extent and is more conducive to straw pile fermentation.

Key words Corn slurry;Nitrogen source; Fermentation; Bacterial community
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