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Fig. 1 Schematic diagram of the integrated Johkasou
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Fig. 2 Changes of water quality of the influent and effluent inthe the Johkasou
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Fig. 3 Changes in removal-efficiency of key pollutants in wastewater treatment process
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LR Table 1 Microbial community abundance and diversity in

different treatment units
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*E;&FH%%‘:Z?EK Iﬁlﬂ*ﬁﬁﬁfn@ﬁﬁz%ﬁﬁi$ﬁ i Al 125221 1025.01 99.30 2.25 0.26
Shannon il Simpson *E‘ %{ M 7Tf€ %:2 ?ﬂf %’5;/( H: % ﬁ‘ Ei A2 1986.92 196548 98.93 4.13 0.15
%#‘f&“ ’ ,E\Aﬁ:é;j—f% ﬁl]i'% 1 Fior . HEI %:2 1 7] u% A3 2396.72 240432 98.75 5.49 0.01
Hill A3 $7le Chaol il Ace {Eﬁ%l—%, ﬁj\%uﬂ‘j 2404.32 A4 2260.19 2221.75 98.95 5.01 0.02

e o . . A5 191035 184182  99.16 492 0.02
F1 2 396.72; Shannon#s %X i =1 . Simpson F5 %X
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Re. thIEL4 7T 0L, H A2 3| AS, Proteobacteria AHXS - 43 i 2 48.00% . 45.33%. 44.58% F1 41.47%.
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2R 80 1 A3~AS PR T, Firmicutes It
W BB B A AR AR B2 AR /N2 R 4% Al A2 A3 AINGSARN AT

others .
Actinobacteriota
Patescibacteria

Firmicutes
Bacteroidota
Proteobacteria

AR /%

. J{SELENTH

JCHABEE TR ZE M E E R pr 8, 7F K

" N"J@J%%%ﬁ H;W\ S5 Proeobaort 4 KA IR AT Ak h AR R
PE(WAYS Z oy P, roteobacteria |‘j7quﬁ4]$ggﬂﬁ

MRS 2 BE 38, BUB Firmicutes '] 7T #2 B 49 4 Fig.4 Changes in the relative abundance of bacteria at Phylum
B FFE S Firmicutes FHY FEF AW EHE level during wastewater treatment and in receiving water
JPRL, P2 T A 7 AR MR AR AR ) £ 7K
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Paracoccus(43.31%) . Chryseomicrobium(26.00%) . Trichococcus(6.60%) F1 Pseudomonas(5.00%). [RIFELE
EEP. S 27/ IS R i N N 1 7 E D TS o T A N [ Dl o ¢ S RS Wy ) - S 2 T S s 7|
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HJF A AT RS, TR PR BR TG K R B BURL ) 04 [R) i, B35 7R BURL A b 0% 4 T — T R BR
AT BB R R 2 T8 SHOE B XS e JE, A3 A4 AS BT AN R 2
PEB 3G, OF H % 3 A 50 b 40 B AR LR B TR R BR T R S E B 2R 1Y others Z Ab, A3
gt W B R R 9 9l N Acinetobacter(6.38%) . norank f _norank o Saccharimonadales(5.11%) .
Pseudorhodobacter(4.52%) . Flavobacterium(2.85%). Pseudomonas(1.29%) %% . 1F A4, ASHILH , X
SO TR R R R OIF R AW WAL, HOHAXS ERE R - E R TE A3 A4, ASHLILH,
Flavobacterium F5T FEE M ZE L ETF#EF, 058 2.85%. 18.12% . 23.19%. Flavobacterium &%
PET5 e A M Wi i SR AL, @A 7E S AW A E S e 2/ A4, AS BT AR,
A3 U R EMR R I A E S HAELA . £ A3, A4, AS B, Acinetobacter MiXT £ R ZE AL T
P, 2350 6.38%. 3.95%. 0.57%. Acinetobacter S 7K Ak ¥ i3 B vp iy WL A 5 7 8 1 -4 48 S A Ak
YR, B LLAE A HLY BT R B AR X BRI A4 AS e IR R R AR, RECUHEXY FEETT
WM. 15 A3, A4, ASHAILH, Pseudomonas HiXf & i BB A T RS, 7350 1.29%. 0.83%.
0.72%. AR KW, FEN TIRH AR AR TEH AR T2 540049 XBR B Pseudomonas,
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Fig. 5 Changes in the relative abundance of bacteria at Genus level during wastewater treatment and in receiving water
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= W) Klebsiella ., Aeromonas. Arcobacter. Neochlamydia. Clostridium sensu_stricto 10, Mycobacterium
Pseudomonas . Bacteroides . Acinetobacter Fl Flavobacterium ¥ X N AK 17 15 ¥ 1€ f& % . Aeromonas
hydrophila 3% 38 fF7E TIRK L V5K WA . IR A, Rl 5| 22 K™ 2 4 i I AE F A
HKJE V50 Klebsiella pneumoniae &= N2V W 38 A1z 8 W) 8 FE A, nl ol FIFRGE . Mk . IR
B, OHAE . PARUIE . N R AR Z A ERALR LR Arcobacter skirrowii 5 N ZEF W)
FIRE TS | B IILAE S5 5 2% V) AH 6P E?%%l@ﬁﬁﬁﬁﬁiﬁﬁﬁNeochlamydia, Xof N A A Bt A7 7
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TR PE A, HURT g R R R . R 5 R OB PR R R T IMUAE AR D5 Acinetobacter
bamnannii 53 [E B& B YL fr FE BRI Z —, X SE TR 0GR T PGB Gy, T HS I
W AILAH OGP I 48, LR L I GL BT Clostridium perfringens | IZ AF1E T H S8 5 S N F8h ) () 1y 18
M R TR OR R A U I E BRI, A] g1 AP YR JE R ) v Y T2 T SR S
RO Flavobacterium 7] 5148, W AT FA BG4 . WOIMAE 45 I8 Gy, TR &S TEWLAR S 5 0 Bt
IR, DL S5 IR R, 275K AR Py b PRt R st K AN 28 0 BE AL BRINE, HE MK P R A B0
TR W f T AT REAEFE T S e . AR T 9 Rl AR S F M R I BOR AR, X HAE AR )
BT AR XS AR A HEAT T A0, A5 ANE 6 R . ANFIBUR A AR B S A 225, K
Ao RULE 326,
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Fig. 6 Changes in the relative abundance of potential pathogenic bacteria during water treatment
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Aeromonas 1 Klebsiella FE #E /K P LR K, (HFE A2, A3, A4, AS. A6 IS 3= B ) 43 551 7t &
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B TR R RS, 0 0.10%, 2.85% . 18.12%. 23.18%. 1.32%, {H FFEMATE AS T,
X AT REN A Flavobacterium [a] B} & —Fh IS8 SO AL A0 B Y, TR R 0T . A HL & A X BRI
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Abstract Wastewater is considered as one of the important transmission‘media of pathogenic microorganisms.
At present, most domestic wastewater in rural areas of China is discharged directly to natural water after
biochemical treatment with rare disinfection, and it is not clear whether this causes the transmission of
pathogenic microorganisms in wastewater in rural areas. In this study, the characteristics of bacterial populations
and potentially pathogenic bacterial species in different treatment units, especially in effluent, were analyzed at
the stable operation stage of integrated Johkasou without running disinfection facility. The results showed that
compared with the influent, each unit of the Johkasou contained a certain amount of potential pathogenic
bacteria. Especially in the effluent, 20 species of potential pathogenic bacteria were detected, mainly were
Flavobacterium and Pseudomonas. The relative contents of some potential pathogens showed an increasing
trend along the wastewater treatment process. For example, Aeromonas, Klebsiella, Arcobacter and Bacteroides
were almost not detected in the influent, and their relative abundances were 0%, 0%, 0.01% and 0.21%,
respectively, but their relative abundances detected in the effluent were 1.26%, 0.70%, 0.24% and 2.63%,
respectively. The preliminary results of this  study show that there are certain potential pathogenic
microorganisms in all sections of domestic wastewater biological treatment facilities in rural areas. And it is
especially noteworthy that the effluent also contained a variety of potential pathogenic microorganisms without
disinfection, and its discharge may have certain effects on the surrounding environment and human health. The
results of this study will provide a basis for the health risk assessment of subsequent small-scale wastewater
treatment facilities in rural areas.

Keywords rural areas; domestic wastewater; integrated Johkasou; potential pathogenic bacteria; distribution

characteristics
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