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Abstract: In order to explain the specific impact of different hydraulic and water quality conditions on the diversity of microbial phylum
and genus in the municipal drainage network sediment, this paper uses the microbial 16S rRNA gene sequencing technology to explore the
Alpha and Beta diversity of the sediment microbiome, the sample groups, differences and their statistical relationships with different
environmental factors and possible causes. The results show that: (1) The dominant bacteria in the bottom silt, Bacteroidetes, Chloroflexi,
Firmicutes, Acinetobacter, etc., are all organic matter-degrading bacteria. As the concentration of exogenous carbon increases, the
abundance of the same bacteria is higher. The more types of acidic organic matter, higher the diversity of bacterial communities.
(2) Within a certain range, the higher the shear force, the higher the abundance of anaerobic bacteria (mainly used to decompose proteins
and carbohydrates) such as Dechlomona (5.5%), Norrank f Anaerolineaceae (2.3%) and Longilinea (2.8%) with significant difference (P<
0.001) in sediment. (3) Within a certain range, the higher the temperature, the higher the abundance of the sediment microbiome.

At 41°C, the relative abundance of dominant phylum Chloroflexi (11.1%), dominant phylum Defluviicoccus (4.9%) and
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Candidatus_Competitor (3.8%) with significant difference (P<0.001) is the highest, while Proteobacteria, Bacteroidetes and other phylum

may be affected by temperature due to microbial protein activity. (4) In an alkaline environment, only Proteobacteria (49.4%), Chloroflexi

(10.1%) and other rod-shaped bacteria have the highest abundance and no filamentous bacteria. (5) SO,” concentration has little effect on

. . . . 2— . . . .. . .
sediment microorganisms, but higher SO,” concentration increases the abundance of Methylocystis, Zavarzinia and other microorganisms

in the overlying water. It inhibits the growth of anaerobic microorganisms such as Methylocystis. The research shows that the diversity of

microbiome in the sediments of gravity flow drainage pipes is related to five environmental factors: hydraulic shear, temperature, pH,

.
SO, and exogenous carbon.
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Table 1 Index concentration in initial water sample and sediment

COD¥E/ TNWKEE/ SO,” HefE/
WiH pH

(mg/L) (mg/L) (mg/L)

BIWMAKL  7.60  46.046.0  10.0£3.0  16.542.5

FEWFK2 730 51.0£9.0 124424  27.5+3.5

LEOK AWK 7000 106.0£15.0 289434 50.546.5
RV 7.20 0 0 0
AR 739 176.0 0 0

JEJE1# 740 3380480 523110 7308

Jic e 24 720 366.5+12.5 121.3+£5.1  4.0+0.7

JiE R34 720 345.0£11.0 1113465  3.0:0.4
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Fig.1 Schematic diagram of simulated
reactor for municipal gravity flow

drainage pipe network

AU A [R] K F3 7K 8T T80, Ak 58 647t kit
5. Forb, Syt G Vs K i AR g R e h i AR M £
FEVERSZ I, BT A B R TS KA 3438 ) 0.22 pm SR ik
PRUEIEE, & 2548 R 2B A 1. AN [l e it i 4 21
YT 28, A3t LU Atk | 7868 20K s a2 0
(=99.5%). 1231 R 7K LA B A 16 15 7K S A /K i 56
2, LB 4l K R A IR AKOK B8 bR L3 15 BE Tt
TGV, ABESE G 1 2486 K 0 T A 0 T 1k A D e
ESANRIBIR 1 L B 7K A RN e A ) AR A 0. 1
A, AN [ X AN R 9 59 U0 g, He sy ) 3550 vk
HRAE Blasius 77 B 15 LU I8 1T S AFEAS 45 40
2 R,
1.3 fb2=4rtr

K BRI L AF AR R4S COD. TN, SO,”.
VR 2R bR SO R B K B Ak da s, i
JEVRTE 8 000 t/min N &Ly, BT RIS AR E K
o 7 35D 72 178 KR ] Bt K R TN, COD it SO,>

R 2 RINEDRHOKER#ORR AT
Table 2 Batch experimental design of simulated gravity
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Fig.2 Analysis of Alpha and Beta diversity of microorganisms in initial sediment
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Table 4 Bacterial diversity index analysis
ARG OTUs%(97%) Shannon-Wiener$& %% Simpson§ 4L Chao 135%X CoverageF& 4t
Al Sediment 1585 5.508 0.014 2 337.695 0.974
Al EU 174 2.731 0.123 217.875 0.999
A2 _EU 623 4.225 0.040 839.000 0.995
A3 EU 1635 5.447 0.014 2 578.060 0.980
A4 EU 1593 5.502 0.016 2435.322 0.975
AS5_EU 1534 5.383 0.016 2228.784 0.978
BI_Sediment 2403 6.279 0.006 3290.582 0.977
Bl EU 1963 6.085 0.008 3031.334 0.965
B2 EU 2331 6.230 0.006 3200.366 0.978
B3 EU 1985 6.095 0.007 2946.189 0.972
B4 EU 2313 6.188 0.007 3140.831 0.976
B5_EU 2438 6.301 0.006 3326.465 0.979
CI_Sediment 1 850 5.859 0.011 2 712.555 0.961
Cl1 _ES 2 166 4.247 0.054 1982.225 0.978
Cl1_EU 1268 5.747 0.015 3024.220 0.973
C2 ES 394 2.316 0.187 857.269 0.992
C2_EU 2261 5.728 0.015 3098.433 0.978
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FEBTAS 2 A9 AR T ) — R A BE 4 Chao 1 R 8OTE A= 2527 T FISRAG TR 0280, RAE BTRE 2 125 Coverage 18 HUR 2 HEA SO IO B 6 5.

ARG OTUs %4 LA KWy Z R (W3R 4) /I A
[ AN PE B 40, A1_EU Sl 90 RE R AT 2 B £
FE 48 SN T ARG s A2 EU B804 W B v A 0k = 8 A
ZREVERIXT A1 EU 88 K; A3 EU S Wit vx Z ek
8T A4 EU. b1, B4 EU S04 YT A XS =F B Fn e
EZ RS T BS_EU. 8981 141, B1_EU f/EW)
HEVE ZREPERS AR T B5_EU, H B1_EU /A ¥ #7541
XA BE O B R AR R B 4 vp, B2_EU Al B5_EU
T W RETE Z RE AL, {2 B2_EU fa A= 4 6 V5 AH G
F ALK, pH 20, B3_EU A W) RE V% 2 REPE N AR
T B5_EU, {H B3_EU {4 Y ie I #HXF = 5 25 51K,
SO 41, C2_EU T/ Wik vE ZREE AR £ S
C1_EU ), {H_E 7 /K b C2_ES i Wil i% Z ke
FAEXT = Bk T C1_ES.

W Beta 22 KPR 43 AT AT N, JICUE 14, 2#. 3#
COLIE 206)) 3 A= 0 A 1] K S B G A 35 R £ 22 R
Proteobacteria (2% J& Wi 1, fi tb i 29% ~ 37%).
Bacteroidetes (1 #T & ], & b A 24% ~ 39%).
Chloroflexi (4% &5 W 1, 5 b N 28% ~ 41%).
Firmicutes (JEBETH ], &7 Fb o 26% ~ 38%) 4. Hir,
Proteobacteria. Bacteroidetes % Firmicutes 1E 5 4 ®
JRIAET T LR, ZIREN LRGP o &
B A PR 1™, AT DL HEAK A I P A A A B o AR L
RIEVERA .

JEIKE PR EEE N Candidatus_Competibacter
R EE., &5 KR 65%80%). norank_c_
Bacteroidetes vadinHA17(JE45325 UFFHE 1T)E, & kb
N 4.0%~8.6%). Defluviicoccus(i5 & N 4.7%~3.2%).
Dechloromonas(it % ¥} 7, 5 o 2.8%~5.0%).
vadinBC27 wastewater-sludge group ( 5 "8 1.1% ~
4.9%) (WLl 2(c)). Hrr, Candidatus Competibacter
TEAE W IR Aok 2 v ™ A O R B R -B R 6 - 4ot 1R T
(PHA), 4 LARH R £ A1 AH R £ A D L 1 32 AR 7 Bk 4
BOA s PHA, B 5 7E 475 55 41T 7T LUK SR 2 AR
iR A Ak B — Ak B 55 b R DR norank_c
Bacteroidetes vadinHA17 J&— R SANF B, 7T 53t £
FLVR SR 20, =k e . FLIR R R 5, 5
Candidatus _Accumulibacter 2540}, B4 PHA 5§ iR
A LT RE™, S BRI b AL ) TR
2.2 AN[RIZK IR T 00X A A 22 R B 5 T
2.2.1  HMETERK

TEAMIEAERR B SE 00 T, 88k [T 2KSF AR = B
Br WA 3(a)) 7] 1, Al EU H1 {45 Proteobacteria,
Bacteroidetes. Firmicutes, 1f] A2_EU BRiX = JS4 7]
Ab, I J BEAR X = FE SR Y Actinobacteria(i £k 7 1],
0.38%). Synergistetes(H. 324 [ ], 0.5%) F1 Spirochaetae
(BRTER 1], 0.4%). HET Ve AE B AT S B P AN 1L
VIR TR OL T, BRI vadinBC27 wastewater-



TR A TTEHE KA RO 1K BRI A M2 Z R R 745

sludge group. norank c _Bacteroidetes vadinHA17 %
PREAEGEAM R JLT-E 8. T B 5 i i5 7K B8 2R
2, (BT B A R A B, Rk e #h 78
TEE AR, I A2 EU IR & & B 1 3 15 2]
5, B Synergistete, Spirochaetae &5 ;= H1 J5¢ By B
FBTE Y. X A3_EU M1 A4_EU JE77 )8 /K- i 2 11]
25 SV A CULIEL 3(b)), & B 34041 Ja 76 A AR 1
Tk b 8 AU H AR = BE T &y, o PRAEAT 18 norank_
¢ Bacteroidetes vadinHA17 255 3% (P<0.001),
TEREAS FRARDE R BE 20 30 R 7.6% Al 11.7%.

I, F8 3 7K RN A 16 15 7K v R R S A AL
P[], (45 50 A Wy %k F AR FHRCR AN ], i LAAS [R]
(A MIE B T RS U8 R FUAE P 4 ) Z2 R P AT 5 .
Xt B4_EU F1 B5_EU H {3 A= W (4 171 7K £ ) 22 5
P #r (WA 3(c)), L F & 111 & Bacteroidetes.
Chloroflexi, Firmicutes, Acinetobacter 55 43 HL %) % fi#
FEHH B 1T, AE AR I3 7K AR U Hh AH X = R
Bacteroidetes RE 3 fiff ik e H 25 19 R sl s A 4, 772k &
12 . FLIR AN R 45 ; Chloroflexi 1 b — Ff ™ 4% A9 IR 48
A, BRI H— RN FEE IR TR ™4 H,. CO, X
LR, It Hig SEE M P w2 56006

B Proteobacteria
B Bacteroidetes
B Firmicutes

Al EU

Chloroflexi
W Synergistetes
Acidobacteria
B Acinetobacter
Spirochaetae

W others
0 ZIU 4I0 6I0 SIO 100
IR AERE A i o B
(a) T TIACP FACT RIS MR 4R

Bacteroidetes
Proteobacteria

Chloroflexi

Firmicutes

Acidobacteria
Acinetobacter

C Spirochaetae
" Planctomycetes
unclassified_k norank
Synergistetes
Latescibacteria
Aminicenantes
Omnitrophica

mm B4 EU
= B5_EU

Verrucomicrobia
Tenericutes

010 20 30 40 60
MR EBE%
() ETFTTACE T 005 5 40 V8 S A P i 4 T 25 e

W unclassified k norank
B Planctomycetes
B Aminicenantes

Y W R i ; Firmicutes 7] DL 7K fi 25 (1 . I B A Bk 7K A6
G WYERDTYI, LR EUR B B P4 & W iy
A BT FEAE A SRR ] T PR o3 A i e Hh
Pant AR VN R IN AT VN et 7/ | il A = B= g R
A= P B AR AR, R sk s A AR T T e AR ES
KR A WL B AN FE S, AR R 3 T K
44 (0.01<P<0.05). [AlEiE 8 EEM 230 #7, SO 5 75 7K
2R U T 2 2 TR < ' W B B R RN T 1Y) 1
(142.7%) K T HI7KZH (72.6%) (W52 3), W00 i 3E WA 75
TR A LA R A 28T A= ARG = T, e
YHER T £
222 HYIN

AN TRV BY ) 07 6B 6 2% J2 A Wy P15 i Ak W i
SEFRZ MR, B U)K R T DOM 7RI T
()95 155, (i 15 RC U8 P i A 0 1 A BRI iR A A A o ik
F U1K R 5 91 77 206 Ve 1ol A 9 i 20 i) 22 S AL
[l 4(a)), & P Proteobacteria 11 Chloroflexi 7 B5_EU
HRAR 2 BE 43I A 44.4% 1 8.9%, 7E B1_EU HiAf X}
FREI N 46.5% F110.9%, 5 BEMEZER (P<0.001),
PRI B2 17 42 2 B35 U1 77 20 A4 JiS U8 COD i (81.1%)
KT XF AL (74.0%)( WLIE 4(c)), H W J 256 R iR

norank ¢ Bacteroidetes vadinHAI7
vadinBC27 wastewaler-shudge group
Candidatus Competibacter

Smithella

Dechloromonas

Longilinea

norank_f Spirochaetaceae

norank f Holophagaceae

norank f Anaerolineaceae
Defluviicoccus

*kk
ok
EEL

*d ok
EE T

[

Hokk
* ok

#4k
= A3 EU | g

AL EU | e
0 2 4 6 3 10 12

A B %
(b) 2T EACE T AHERR AR B RE D 4 0 2 Rt

Leptolinea

unclassified k norank
unclassified f Comamonadaceae
norank_f Synergisiaceae
Lactivibrio

T2 ¥ 0.01<P<0.05, 7% 0.001<P<0.01, ***%/% P<0.001. F .
B3 ShERERARME AR S AR ER L ST

Fig.3 Analysis of sediment microbial community and inter-group difference in exogenous carbon group
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Fig.5 Analysis on the differences of the bottom mud microorganisms of the temperature group
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Fig.6 Analysis of difference between microflora and change trend of COD concentration in sediment of pH group
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