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Abstract
ter, and to provide the basis for the study on the mechanism of black and odorous in river water. [ Method | High flux sequencing and microbial

[ Objective ] The research aimed to explore the changes of microbial community before and after the black and odorous in river wa-

diversity analysis were carried out on the water quality of the river water before, in and after the black and odorous. [ Result] The results of mi-
crobial diversity analysis indicated that the dominant species of sulfate-reducing bacteria that determined the change of black odorous in water
were Clostridium narrowly strict bacillus, Clostridium perfringens, Toluenomonas, Burkholderia and Massilia. And the key black odor-causing
was about 20,000 cells/mL or

more, accounting for 64.09% , which was a black odor core microbial species, and the black odorous microbial population Clostridium sensu

microbial population Clostridium sensu stricto 1 was derived, the amount of this strain in black odorous water

stricto 1 was Clostridium narrowly strict bacillus. Tt had a sulfate reducing function and was the main sulfate reducing bacteria population. [ Con-

clusion] Sulfate-reducing bacteria Clostridium sensu stricto 1 plays a key role in the black and odorous process of river.
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Table 1 Variation of microbial diversity in different stages of black and odorous water body

BBt

Reads OTU Chao Coverage Shannon Simpson
Stage
M BT Before black and odour 32 107 486 493(489,503) 0.998 474 3.38(3.36,3.4) 0.080 8(0.079 3,0.082 2)
2 2.d In black and odour 31 642 678 682(679,689) 0.998 704 2.73(2.7,2.76) 0.318 0(0.312 0,0.323 9)
MRS After black and odour 33 823 522 526(523,533) 0.998 699 2.55(2.53,2.58) 0.309 3(0.304 1,0.315 2)

1 : Reads Rn i/ AT OTU Hi AL F 5118k OTU 267 LUk 56 Hh iz e AR Ak 13 81 4] 43453 2 ¥ OTU % H ; Chao , Coverage , Shannon , Simpson

IIRFRSAEEL

Note : Reads indicates the total number of optimized sequences that are assigned to all OTUs;OTU indicates the number of OTUs obtained by dividing the opti-
mized sequence of the sample in this test;Chao,Coverage, Shannon,and Simpson respectively represent the indices
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Fig.2 PCoA diagram of different stages of black and odorous
water body
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Table 2 Community level in three stages of black and odour in water
i1d=4 Il 44 H 2 I
Stage Phylum Class Order Family Genus
VRG] Proteobacteria95.7; ~ Gammaproteobacteria Pseudomonadales77.89; Pseudomonadaceae77.81; Pseudomonas77.81;

Before black  Bacteroidetes0.85; 87.02; Betaproteobacteriales Burkholderiaceae6.95; Ralstonia 3.21;
and odour Actinobacteria0.85  Alphaproteobacteria7.67;  8.16; Caulobacteraceae2.46; Acidovorax 2.77;
Deltaproteobacterial .0 Rhizobiales 2.55; Sphingomonadaceae2.24;  Caulobacteraceae_;
Bacteroidia0.72; Caulobacterales 2.46; Xanthobacteraceael.29 Unclassified2.33;
Actinobacteria0.69 Sphingomonadales 2.24 Sphingomonas 1.95
MR Firmicutes 74.3; Clostridia 73.45; Clostridiales73.45; Clostridiaceae 1 72.23; Clostridium sensu stricto 1,64.09;
In black Proteobacteria 23.9;  Gammaproteobacteria Aeromonadales 15.19; Aeromonadaceae 15.19;  Tolumonas 14.86;
and odour Fusobacteria 1.4; 23.69; Betaproteobacteriales Burkholderiaceae 7.28; Clostridium sensu stricto 12,3.87;
Bacteroidetes 0.5 Fusobacteriia 1.42; 7.35; Leptotrichiaceae 1.42; Burkholderia — Caballeronia — Para-
Bacteroidia 0.45; Fusobacteriales 1.42; Lachnospiraceae 1.20 burkholderia 3.85;
Bacilli 0.32 Pseudomonadales 0.67; Massilia 3.38;
Enterobacteriales0.44 ; Clostridium sensu tricto 10 1.95
Bacteroidales 0.44
e =N Proteobacteria Gammaproteobacteria Betaproteobacteriales Rhodocyclaceae 42.26; Dechlorobacter19.4;
After black 81.16; 72.05; 50.79; Pseudomonadaceae 13.28; Dechloromonas15.4;
and odour Bacteroidetes 8.37;  Bacteroidia 7.74; Pseudomonadales 13.28;  Burkholderiaceae8.50; Pseudomonas 13.28;

Firmicutes 3.87

Alphaproteobacteria 6.76;
Clostridia 3.26;
Spirochaetia 2.93;
Deltaproteobacteria 2.35;
Sericytochromatia 1.79

Aeromonadales 7.78;
Bacteroidales 7.68;
Rhodospirillales 6.26;
Clostridiales 3.26

Aeromonadaceae7.78 ;
Magnetospirillaceae6.26;
Bacteroidaceae4.63

Burkholderia—Cab alleronia — Para-
burkh—olderia 7.71;

Tolumonas 7.40;
Magnetospirillum6.26 ;

B Bacteroides 4.63

M Proteobacteria M Firmicutes
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Bacteroidetes
B (yanobacteria
W Others

100

o
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M Massilia
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Fig.3 The structural composition of the phylum(a)and genus(b)in different stages of black and odorous water
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Fig.4 Heat map of core microorganisms in black and odorous water
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AIRE— M SEHE A IR  AAEARF] 3 I DI RE , A1 Bacte-
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Feag 5, 17 76 HH [\ 19 35 X 3 §E.  Clostridiales bacterium
AU537, Clostridium beijerinckii NRRL B-598 [G]#E 777 AH 7] 5
KIZIRE

£33 KEERBOBEMET

Table 3 Core microbial strain of black and odorous water body

BRE ST R

After black and odour Before black and odour In black and odour
75 AR
No. Dominant genera OTU ID AL HAL N Horl A% Bkt

Percentage Percentage Percentage
Number Number Number
% % %
1 B AR H B FAUATRE 1 Clostridium sensu stricto 1 116 0.37 27 0.09 20 279 64.09
2 A2 B T Tolumonas 2342 7.40 94 0.30 4 645 14.68
3 TR H B A 2 M2 T )8 Clostridium sensu stricto 12 60 0.19 7 0.02 1223 3.87
FFE 12
4 AN Burkholderia— Caballeronia— 2 439 7.71 126 0.40 1218 3.85
Paraburkholderia

5 LR Massilia 1 0.00 26 0.08 1 068 3.38

3 Fit5iTie

TA[IE PR B R T A ) 2R AT R T A BRI
PR i S5 PR ELAAR ) R A e SRR T IR s AT I R
FERAR B R BB TR e A1 o DR B L B B 1 R S I R
FA5H S S B S B AR W R R Clostridium sensu stricto 1,
X — PR E R SR AR R 2 20 000 cell/mL DL, (5 L
64.09% , h BB HF

S LA YR EE Clostridium sensu stricto 1 e UAR TR
Ja A ZERAT B 2, AR SRR LA S T g, A KR iy
TR 7 2 S A A IR SRR A 7 A AL R S BUR Y
Ji S AR PR ) ST AR KA P AEAE Y Fe® Mn™ A
Ji FeS MnS 3% — 2 E My B2 OGS I K AR SR AL 5 e o %
BT AR A B RS A S SRR W R B HEA T B R
FEITE MR ST 5 i SRR PR AR A
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