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Abstract. Sediment microorganisms are the main source of sediment metabolism in urban rivers, which ultimately determine the
ecological status of the rivers. In this paper, to analyze the effect of different ecological treatments on sediment microbial communi-
ty, we established artificial mesocosms to mimic sediment status of the black-stinking river with different ecological treatments as
calcium nitrate,, bio-energizer addition, and submerged macrophytes transplantation. [llumina Miseq sequencing was applied to re-
veal the bacteria community variations of all treated and untreated sediments. The results showed that in the overlying water, the to-
tal nitrogen (TN) content of calcium nitrate addition group was significantly higher than that in the control group, dissolved oxygen
concentration in the bio-energizer addition group was significantly higher than that in the control group. In the sediment, the oxida-
tion reduction potential (ORP) values of all the treatment groups were significantly higher than those in the control group; TN con-
tent of calcium nitrate addition group and submerged macrophytes transplantation group were both significantly lower than those in
the control group, which indicate the improvement of sediment status of treatment group. Bacterial communities were also varied in
treatment group, and showed diverse variations with different treatments. The Sobs and Chao 1 microbial diversity indices in the
bio-energizer addition group were both significantly higher than those in the control group and calcium nitrate addition group; the

Shannon and PD diversity indices for microbes in the bio-energizer addition sediment were both significantly higher than those in
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calcium nitrate addition group. All sediment microbial communities were dominated by Proteobacteria ( Deltaproteobacteria, Betap-
roteobacteria, Gammaproteobacteria) , Chloroflext, Firmicutes, Bacteroidetes and Spirochaetae phyla. Nonmetric multidimensional
scaling analysis showed that the addition of calcium nitrate and bio-energizer can significantly alter the composition of bacterial com-
munity structure. Uncultured_Anaerolineaceae, Ferribacterium and uncultured_Xanthomonadales _Incertaeae_Sedis were the main
genus causing variations in the bacterial community. Redundancy analysis indicated that the change of sediment ORP is a key envi-
ronmental factor driving the variation of bacterial community structure.
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1.2 LW H*

ARSI B 4 ADNSIIGAE AR ES AN IRZE (CK 4H) A3 ASAbFRZE  ENTT KA 4 (MC 4) TR e
ZH(CN ) AWRAERA(BE 4) , B EE 3 AT SEE0%EE H 30 emx 100 em (8 N ) AHR
PVC %5 0 RET IR G IR R IRPTIGFE I H I SRR (CS ) . KR AR R TR i) — LA P85 A 30
cem BERFRTELBIEE P HEA 60 em FHEK. BE 2 d 5, M 1 B3 5 (Vallisneria natans) (¥R
24.0£0.5 cm, fif 5, 2.12+0.10 g/#%) F MC 4, —JHFEFF IR 5. 76 CN AUTRY R EME L 15 em 2b— kP
5 45.3 ¢ N/m> UGS ERAS s TEAHIRIAL K 2.5 mL/ (m®-d) BILE AR 2E 040803 59 T BE 415 CK A MUT
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32 47T ARSI ISR I 28 d, FHETE 0 KM 28 KA BISREKFEMEIZR 5 om BERTTEIEE 5 H
TR RN 20 T F B D

FHTFIRIT (55 0 K) , & LW H FEKFAEsR R : pH: 8.60+0.11, % LA JFHL A7 (ORP) ; 184+11.75
mV  Ef#E (DO) : 6.49£0.93 mg/L, BA(TN) : 2.25+0.33 mg/L, S (TP) : 0.21+0.07 mg/L; K &35
¥ik:pH: 6.92+0.03, 0RP; 18.24+4.08 mV,TN: 3.97+0.60 mg/g, TP: 3.00+0.83 mg/g, sA HLE% (TOC) :
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36.46+6.43 mg/g.
1.3 HmEXNE R %
1.3.1 ARG EAIERIME  TURYHE S pH ORP SR FJA-6 B 10aE i da A 2 Al Ak 4> B 2l & 3G 5E
TN . TP &R ICE L (EA3000, Ttaly, Euro Vector) 58 , TOC & i o o B 4 45 B8 11K & BB 1B Y
( American , Leeman , prodigy ) I 5E .
1.3.2 AW ZH 800 2 DI S E TS, h RS AW E R A RA R (FRRERS) M
Hlumina Miseq &%, FIFI514) 338F/806R ¥ 34114 16S rRNA FE[E V3~ V4 X, i 2% B Iati e g i Uk
Kl PCR 74
1.4 EMEERZREITHH

B A Al 575 A B RBEAY T-Sanger -5 #847. SR Mothur #4%} 97% AHEIK -9 OTU 347 Alpha
ZREPESIT. R RGBT 1Y vegan H#FTREA Y FAE 39T (Heapmap ) (AE B2 248 RUE (NMDS) 43 H FITCAR
M1 (RDA). RH R 15 Y stats f1F1 Python fY scipy fU#E4T One-way ANOVA 4347

2 R

2.1 KER B ELERS

2631 28 d AbHEJF ,CN 4 LKA TN & B % 5 F CK 41(P<0.05,% 1) , &40 320 DO ,ORP ¥IH T
CK 4, Hh BE 41 DO &8 BEE T CK 4H(P<0.05). AW 3 HAH4H ORP ¥ B E®H T CK 4 (P<
0.05) ; MC 41H1 CN 41 TN & 3K T CK 41H1 BE 20 ( P<0.05) ; MC 41 TP & &Lt CK AR T 5.80% , 1Mij
CN ZH 71 BE 41 TP &4 CK ZHAY TS T 1.90% F1 4.61% ; TOC & MK F/IMKYR N BE 2H>CK 20 >CN
H>MC 4. WeAh, 5B TT AR AH b, S0 25 SO 15 Bk 55 (35.83£2.36 em) (EE R (4.10=1.13 o/ k) FIAREK
(2.67+0.58 k) ¥ BEHIN(P<0.05).
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Tab.1 Physicochemical properties of water and sediment samples after 28 days of treatment

EK pH ORP/mV TN/ (mg/L) TP/(mg/L) DO/ (mg/L)
CK 4 8.68+0.16" 170+22.61° 1.99+0.40" 0.37+0.07* 5.98+0.27"
MC 4 8.69+0.25* 183+1.00* 1.760.21* 0.26%0.16* 6.81+1.39
CN 4 8.57+0.13° 183+8.66° 3.67+0.61" 0.18+0.03* 7.17£0.60™
BE 41 8.60+0.25" 190+3.46° 1.90+0.18" 0.28+0.17* 7.67+0.14"
HIRAL pH ORP/mV TN/ (mg/g) TP/ (mg/g) TOC/(mg/g)
CK 4 7.75+0.05° 4.17+2.11° 3.69+0.35" 2.07+0.07* 32.36+1.07"
MC 4 7.67+0.18* 23.90+1.84" 3.22+0.12" 1.95+0.21° 29.69+2.03"
CN 4 7.74+0.07* 65.00+1.39¢ 3.25+0.26" 2.11+0.19* 29.75+2.40*
BE 41 7.61+0.12° 68.03+4.09° 3.46+0.06* 2.17+0.08* 32.71+0.84"

o B A B E AR 22 , S [ T REART RO BUERR AR TE 5% BB VEKF T A B2 5.

22 AEESLIBF AT SEENTMm

FFH Mlumina MiSeq I FF AR5 A ] S 56 25 IS e 40 1 19 2 REpE. RIS 559332 & i P51, °F
PN 440 bp , B E AN T 95.96% ~96.34% Z [8] ; AR SCIGA R e L4 5 OTU £i 6057 1>, 45 4L i 5
54 177,128 44,259 H ,445 Fl,781 J&. 7£ OTU 43 iy 2tk -, 38 18 715 Shannon-Wiener 48§ %1 | Simpson $8 4 |
PD ( Phylogenetic diversity ) 3§41 . Sobs ¥8%X .Chao 1 il ACE 3= & J& X} 45 SC I 2 AEAS B9 A6 P =6 & PR AT F
Hr(£2). 458875 BE 4l Sobs 8401 Chao 1 8534 .2 & T CK 411 CN 41(P<0.05) ; H BE 41 Shannon
FEHOR PD 85035 = T CN 41(P<0.05).
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Tab.2 Microbial diversity index of surface sediments in different treatment groups
SLEH Sobs F5 4L Shannon $§%% Simpson FH%X ACE 5% Chao 1 #5% PD 8%
CS 4 3163+84.7° 6.64+0.06"  0.0053x0.0008" 4428.34+81.6" 4317.75+111.6"  234.2+6.97"
CK 41 2977+£191.2° 6.54£0.11* 0.0058+0.0006* 4172.06+264.4"  4075.22+215.6" 218.4+12.93*
MC 41 3197+75.8* 6.70+0.04" 0.0049+0.0002°  4367.70+69.4"  4255.30+34.8% 235.2+4.96"
CN 24 2870+347.6* 6.36+0.36" 0.0086+0.0060"  4043.02+479.7"  3932.84+423.1*" 214.8+23.05*
BE 41 3301+103.2° 6.76+0.11° 0.0038+0.0005*  4599.80+74.7" 4514.42+37.5" 244.7+5.34"

# B0 R - BHE bR i m 22 , AN R ERERIC P BUE R TE 5% I B35 KO T B2 5.
2.3 A AR 77 ik X 4 B B % 4H R R 2 M
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Firmicutes(2.1% ~12.5% ) \Bacteroidetes (4.65% ~7.91% ) Fll Spirochaetae(2.55% ~3.39% ) , bk ik 5 FhL
145, OTU SE4IHXF FEBE KT 1% BUEAE Acidobacteria Latescibacteria Aminicenantes Nitrospirae , Chlorobi | Acti-
nobacteria . Parcubacteria ., TAO6 . Candidate _ division _ 1.001 m Proteobacteria
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AL 2) . XA TR B S R4 R 25 5 5 E A B0 50 BT (one-way ANOVA) 25838 . uncul-
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0.05) 2 S BUR IR 4w A % B AL 2 E.

J&F Bray-Curtis 85 B AN [7) 52 95 41 I U 40 iR Vs A8 OTU 43R Ge T T Be 2R 47 3 1 o 22 4 RO 43
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P=0.001) ; CK 201 MC ZHAN R I& 25 F 2H e 26 5 T CN 40 BE 415 B3k 2 )RR 40 R R I8 45 1 40
MAAWEZES (K 3).
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Fig.1 Community composition of

bacteria in the phylum level
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Fig.2 Heatmap of the top 30 abundant genera in bacterial communities detected from different groups

(the color of the spots in the right panel represents the mean relative abundance of the genera in each group)
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