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Aerobic denitrifying bacteria community structure and response of aerobic denitrifying
bacteria to dissloved organic matter in the sediments in Lake Baiyangdian in the spring”
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Abstract: Aerobic denitrification has become a research hotspot in biological denitrification in recent years due to its unique advan-
tages. Dissolved organic matter (DOM) as a carbon source is the important reason for community differences. To explore the re-
sponding mechanism of aerobic denitrifying bacteria community structure to dissolved organic matter in different functional areas of
Lake Baiyangdian, this paper combines the fluorescence area integration method and the high-throughput sequencing technology of
napA denitrification genes to study the characteristics of the aerobic denitrifying bacterial community structure and responding mech-
anism in Lake Baiyangdian. The results showed that the concentration of protein-like components was higher than that of humic-like
components in the organic matter of Lake Baiyangdian sediments in spring. Among them, the protein-like components in the culture
area were the largest, reaching 79.63% £3.79% , and the humus-like component in the primitive area was the largest, reaching
33.91% +6.32% ; A total of 3693 OTUs were acquired high Throughput sequencing, which was divided into 9 main phyla. Among
them, the Proteobacteria accounted for the largest proportion, reaching over 99% ; the « diversity Chaol index showed significant

spatial differences, and the travel area>the living area>the entry area>the original area>the breeding area; the main species of aer-
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obic denitrifying bacteria include Aeromonas, Sulfuritortus, Cupriavidus, Pseudomonas and Thaurea, Ferrimonas, as an indicator
species, contributes the most to the difference; Redundant analysis found that the components of fulvic acid-like substances and
microbial metabolites in the visible light area are the main reasons for the differences in aerobic denitrifying bacteria in different
functional areas. In summary, this research will not only help to further understand the characteristics of the nitrogen cycle microor-
ganisms in the natural environment; it will also provide a reference for the selection of carbon sources suitable for efficient bacterial
screening in the practical environment.

Keywords: Lake Baiyangdian; sediment; aerobic denitrification; dissolved organic matter; fluorescence region integral method;

responding mechanism
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Fig.1 Distribution of sediment sampling sites in Lake Baiyangdian
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in different functional areas of aerobic denitrifying bacteria in the sediments in Lake Baiyangdian
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Fig.4 The relative abundance of napA-type aerobic denitrifying bacterial community

in the sediments of different groups at class level in Lake Baiyangdian
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Fig.5 The relative abundance of napA-type aerobic denitrifying bacterial community

in the sediments of different groups at genus level in Lake Baiyangdian
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Fig.6 Venn plot(a), Principal coordinates analysis(b) and Random Forests analysis(c)
of napA-type aerobic denitrifying bacteria in the sediments in Lake Baiyangdian
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Fig.7 RDA analysis of aerobic denitrifying bacteria in different functional areas(a) , the
whole aerobic denitrifying bacteria(b) and dissolved organic matter at class level
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Fig.8 RDA analysis of aerobic denitrifying bacteria in different functional areas(a) ,

the whole aerobic denitrifying bacteria (b) and dissolved organic matter at genus level
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Tab.1 Spearman correlation coefficient of dissolved organic matter and napA-type
aerobic denitrifying bacteria at class level in the sediments of the breeding area,

the entry area, the living area and the whole area of Lake Baiyangdian

R A T AU AT Pl P2 P3 P4 P5 PL.P2.P4  P3.P5
FRIEIX Alphaproteobacteria  —0.6760  —0.6120  -0.5623 0.5261 0.8007 -0.7116 0.7122
Betaproteobacteria ~ 0.3941 -0.2658 0.3187 -0.0393 0.1423 -0.4285 0.4284
Gammaproteobacteria  0.0279 0.6729 0.1129 -0.3948  -0.5437 0.6780 -0.6775
Deltaproteobacteria ~ 0.6537 0.4840 0.6543 -0.6143  -0.4646 0.1860 -0.1767

Epsilonproteobacteria —0.4565 -0.6776 -0.4020 0.4277 0.8799* -0.9380*"  0.9382 "

ATEX Alphaproteobacteria -0.4366 ~ -0.7621  -0.4803  0.8703* 0.6677 -0.2513 0.2507
Betaproteobacteria ~ —0.4099  —0.6680 0.0245 0.4108 0.6412 -0.5458 0.5454
Gammaproteobacteria  0.6674 0.3330 0.4553 -0.7434  -0.2875  -0.0473 0.0479
Deltaproteobacteria ~ 0.1233 -0.1552  0.8370* -0.6089 0.1899 -0.6816 0.6819

Epsilonproteobacteria  0.1567 -0.0834 0.8545*  -0.6649 0.1231 -0.6372 0.6376
AR X Alphaproteobacteria  —0.4596 0.0976 -0.2065 0.1437 0.0742 0.1020 -0.1017
Betaproteobacteria ~ —0.0668 0.0053 0.0749 -0.0040  -0.0268  -0.0370 0.0369
Gammaproteobacteria —0.3536  0.7971* 0.0699 -0.4270  -0.6127 0.4051 —-0.4053
Deltaproteobacteria  —0.5884  -0.6553  -0.4570  0.7559*  0.7851* -0.2365 0.2372
Epsilonproteobacteria —0.8716 0.4064 -0.5955 0.3211 -0.2178 0.6168 -0.6165

FIPEVERLIA XIS, Alphaproteobacteria  —0.2931  -0.3633  -0.2824  0.3798 0.4098  -0.1664 0.1664
Betaproteobacteria ~ 0.1123 -0.1668  -0.0289 0.1076 0.0694 -0.0395 0.0395
Gammaproteobacteria —0.1493 0.3406 0.3365  -0.4519* -0.0724  -0.1427 0.1428
Deltaproteobacteria ~ -0.0241 ~ -0.1761  0.4463*  -0.1812 0.2046  -0.4357*  0.4360
Epsilonproteobacteria —0.0227  -0.0967  0.4893 * -0.2591 0.1564  -0.4220*  0.4223*

# P1ACRRIR AR, P2 (UK OEARR, P3 (U B, P4 (UR BT, PS USRI AT, P1.P2.P4 fUR I E
FUBT, P3.P5 AU T .
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Fig.9 Spearman correlation analysis of dissolved organic matter and napA-type aerobic
denitrifying bacteria at genus level in the sediments of the breeding area(a), the entry area(b),

the living area(c¢) and the whole area of Lake Baiyangdian (d)
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