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Abstract /Pl anktoic microorganisms play an important role in urban aquatic ecosystems; however, environmental changes significantly affect their role in the degradation and
transformation of pollutants. The highly artificial North Canal River was chosen as the research area in this study. Seasonal changes in planktonic microbial community structure
were studied using 16S rRNA high-throughput sequencing. The seasonal change mechanism of planktonic mlLrObldl diversity in urban rivers supplied with reclaimed water and
its response relationship with environmental parameters were examined. The results showed that there were significant seasonal changes in the diversity and structure of the
planktonic microbial community. The alpha diversity in summer was significantly higher than that in spring, owing to the enhancement of water diffusion capacity caused by
seasonal rainfall and physical disturhance of the reclaimed water supply. The beta diversity of the planktonic microbial community in summer was weakened compared to that
in spring, also owing to the enhancement of water diffusion capacity. Seasonal runoff and temperature were the main driving factors of the seasonal variation in hydrology and
water quality in the highly artificial urban river. The changes in NO, -N and TP caused by seasonal runoff and temperature change were the main reason for planktonic
microbial diversity changes in the river. The reductive environment of the river was caused by static and discontinuous flow in the spring. Anaerobic bacteria such as
Bacteroidetes related to the degradation of dissolved organic matter and Gracilibacteria related to the denitrification process were dominant in the river. Seasonal runoff and
frequent rainfall in summer, as well as the increase in the opening and closing frequency of river sluice gates, enhanced the reoxygenation capacity of the river. This
significantly alleviated nutrient pollution in the North River Cannel. Additionally, aerobic hacteria and facultative anaerobic hacteria were dominant species in the river during
spring. Cyanobacteria with high temperature characteristics, Chloroflexi and other autotrophic microorganisms, as well as Acidobacteria and Gemmatimonadetes played an
important role in the degradation and transformation of pollutants. The resulis of this study have practical significance for urban river pollution control and ecological restoration
with reclaimed water as the recharge water source.

Key words: reclaimed water; urban river; microbial diversity; seasonal changes; environmental interpretation
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Fig. 1 Sampling sites in the North Canal River

1.3 St Jrik
1.3.1  JKEEdE &

K2 S H0K BB ( AP-7000 ) 337 &
pH | WAL R EAR (TDS) | W (T) | SE Ak
£L(ORP) FIPHFE (Turb ) 7K BT ¥ FEAE AR, 417 [0 % N 1Y
JKFE 24 b P58 K SBTEEAE 434 , SR FH B A i ) 2 7K
FEEBE(TP) . B (TN) . BAHLER (TOC) | bk

117°20" E



8 YA PR KE R R Y 2 R AR T . LLAbE ik ] 4099

(TC) . A (NH, -N) | mfhPREEFEE(1,,) . W&
A (NO; -N) FUEAEASZ (NO, -N).
1.3.2  BAEY B E

H AL BRAF AR it 2k I AR BB FRA 7
T ) PCR 914 A1 16S rRNA (o7 i 5, 47 4
51 %) & ( CCTAYGGGRBGCASCAG, GGACTACNNG
GGTATCTAAT) , I 4 IX[H] 2 V3 ~ V4 [X.
1.3.3  BRAbEL R o

i FH Excel XFiR R OTU 473037, 1
Bl Galaxy WA B R S A ( http ://mem. rcees.
ac. cn: 8080/ ) FEAT Hu ¥ b FH 1155 o ZHEMETEHL
(Chaol #8 %4, Shannon #5 X #1 Pielou 8 %0) , F| H
Primer 5 # 47 9F B & 2 4% N 73 B (NMDS) #il
Global K55 FI ] SPSS 24. 0 HEATHSTFEA ¢ K 45
F 4334T (principal components analysis, PCA ) . F|
H Galaxy ~F 5 H& T £k ¥ 4 5 43 7 £k ¥E ( Linear
discriminant analysis, LDA ) # 7 22 5% 77 ﬁ’ Mr
(linear discriminant analysis effect size LEFSe)"}“ 5'5’%
AN (W) T2 B0 22 S RORSB A IR /DN
EEV NS ] @ﬁMi%ﬁ%@ﬁ%%w%ﬁi
CanpcoSO L#fTﬁE{EXTrﬁj\ﬁ( "’cal
corr@spondencé 'ﬁnal'ysm CCA) , 8 j{.{?ﬁﬁm %ﬁ;&
vl 'ﬁﬂi‘tLﬁ%E{lﬂég\ i Origin 201& é”z\ﬂi q{*%
RIS BRI . Gy OB IR W e

AR FAR .
2 ERE5HWHW

2.1 JGis IR YR IS 2 FEE T AR A o b
2.1.1 AREZEFFHECEDRE o ZHH50T
ARSI T il =Y OF LB i B AR S5 BE R 7
A1, 43 X AGIE T 10 M EAT 4 A9 H PRI [ B
[EPPRZS BORE i e 2 i EA T 83T, 43 A5 31 1534 243
%% 602 833 55T 411 FI1 62245 . 5 86345 OTU H BEAKL.
5T 97 % WOARBLYE A A 7 510400 43 45 2R R
4 16225 OTUs B @ T 45 17148 4492 H 171
1319 J& 204 Fh 9 A5 86345 OTU Fr B3k JE T 49
1767 49142 H 262 B} 615 J& 423 [ K 2(a) ], 9
A4 A HA T RF & 07 A 925, )N Venn
FISEA Wi oty LT LA Y P RE AR S A ) BT A
ﬁﬁ*ﬁﬁ&m%ﬁ%“]ﬂ6%aﬂﬁfﬁ%
H: 53.95%, #k: 56.32%, J&: 37. 359@ Rl
11%%)%%&%&%%%%@&*% G
B21E. Venn FEUREALMRIBON 5% 4 1 BEASH v
011J§&<|] 13 w%m 9, H:10, .15, &: 6&* -
138)1’31&%‘9%25‘,“%17 4928, H .60, Bhe
106, J% 361, Fi:357), UAH19 A Bk s S
m%4ﬁmﬂﬁgﬂﬁwﬁﬁ@mmz#ﬁm;2
RN Z—, 35— ﬁﬁ%%@ﬁﬂi%ﬁ%% B %

(a) Venn[Z]

;.
B

0.100 | ®2 %A

0.080 -

0.060

MR 7%

0.040

1]

12 34567 891011121314151617

=

(b)F5 T IR 5 R AR 4 A 309 H A i1 K-
B2 AREFEHSEATET OTU 2% Venn BFEEFITEE

0.800 =

0700 (01 4A

0.600

0.500 |

0.400
= 0300}
= 0200}
BT 0100 Lo
-3 g

0.010}

0.005 | H

5 —— | W
1 2 3 45 6 7 8 91011 12 13
Fig. 2

Venn diagram of OTU distribution at different classification levels and the abundance of unique phylum in different seasons
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Fig. 4 NMDS analysis at different classification levels in different seasons
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