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Analysis of microbial community composition from media used to
strengthen total nitrogen removal from an urban river
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Abstract: We compared the removal rate of total nitrogen in urban rivers with three
kinds of media (biochar, felt, and non-woven fabric). After 84 days in operation, it was
found that non-woven fabric increased the removal rate of total nitrogen by 23.4% over the

control group; felt increased the removal rate of total nitrogen by 13.9% over the control

ok B #A: 2018-07-16

EE&IH: BRBRFIEEES (41877477); LT BRI S5 4 (16ZR1408800); Fi T ARMLGIH H /S
T H (18DZ1203806); i HliiL AAH&(16PJD023)

B B 2o EEESAE, BT MO AKRIREVR FLS (58 . E-mail: jhanecnu@sina.com.

WEEE: [ 45, L B, W4 S0, Wi MK SRS B R,

E-mail: yhe@des.ecnu.edu.cn.



98 M FR TV 2 230 (AR B R) 2018 4

group; and biochar had a poor effect on total nitrogen removal. The microbial diversity
and community composition of different media-enhanced groups were then systematically
explored; the results showed that non-woven fabric can significantly increase microbial
diversity and abundance. Moreover, proteobacteria, which is related to nitrogen conversion,
was found to be significantly higher in the non-woven fabric group than the felt and biochar
groups, especially the abundance of denitrifying bacteria (Azospirillum, Thiobacillus, and
Azoarcus). The abundance of methanogen, which is in competition with the denitrifying
bacteria Synitrophorhabdus, was found to be lower in non-woven fabric than in the control
and biochar groups. The microbial flora structure of the felt group showed a similar trend
to that of the non-woven fabric group, but the abundance of denitrifying bacteria was lower.
The microbial community composition of the biochar group was the most similar to that
of the control group. It is speculated that non-woven fabric has better biocompatibility
than other groups; this is beneficial for biofilm formation and thereby promotes the growth
of denitrifying bacteria. In a comprehensive comparison, non-woven media materials are
more conducive to the removal of total nitrogen in urban rivers.

Keywords: media; urban river; total nitrogen reduction; microbial action
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Tab. 1 Main water quality indicators of overlying water
pH  DO/(mgL~') COD/(mgL™!) H&H/(mgL ') @&/ (mgl™!) HEE/(mgL!)
5~6 5.1~6.0 45.13~:55.13 1.08~3.08 3.2~5.2 7.87~9.87

120°25'E

1 SRR R A B A
Fig.1 Location of the Lidianpu River and the sampling sites
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Tab. 2 Primers used in high-throughput sequencing and real-time PCR analysis

R 314 Fo(s — 3) R
i 341F CCTACGGGAGGCAGCAC B
806R GGACTACHVGGGTWTCTAAT

2 #R53%
21 TR EAEREETE
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2.74 mg/L. FiEREMA LBEKBENRREES XBFEWE 3(0) fin. B UEH, 5588
RiT FEKE AR T RN EIE, Hrp ey S A BRSO oA R, BT R A
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Fig. 3 Dynamic changes (a) and performance comparison (b) of total nitrogen removal with

three kinds of media in urban rivers
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Fig. 4 Bacterial community composition at the phylum level in different kinds of media
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Fig. 5 Bacterial community composition at the gene level in different kinds of media
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Tab. 3 Microbial abundance and diversity of each experimental group

FEA AR Shannong# ACEHH Chao 1353 Simpson
FHA 6.673 093 58 201.724 2 31434.424 94 0.007 804
EHEA 6.251 760 64 280.128 7 33 984.331 44 0.009 003

ERA 6.291 225 62 804.313 9 32 652.224 69 0.013 037

g 5.920 693 70 806.397 4 35 626.747 59 0.020 489
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Fig.6 Changes and comparison of microbial populations in different kinds of media
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