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ABSTRACT Objective: To investigate the water quality and its microbial community structure in four different functional water
bodies-reservoirs, the South-to-North Water Diversion East Route water, seawater bathing beaches, and seawater aquaculture areas.
Methods: Sampling was carried out in each of the four functional areas of water bodies. Through 16S rRNA high-throughput sequencing
technology, combined with the physical and chemical indicators of water quality, the current status of water quality as well as the differ-
ences in the structural composition of microbial communities in different functional water bodies were analysed and compared. Results:
The water quality of the sea bathing beach was the best compared to the other three water body functional areas, TN was high in the
reservoir, COD and TN were higher in the water of the east line of the South-to-North Water Diversion, and the concentration of reactive
phosphate was slightly higher in the sea water aquaculture area. Species richness as well as species diversity were highest in the four wa-
ter body functional areas in the sea bathing area, and lower in the reservoir and mariculture area. Differences in bacterial community
composition were mainly at the genus level. Reservoir and South-to-North Water Diversion East Line water compositions were similar
compared to the other two functional areas, mainly due to the fact that the winter water supply of the Echinohontan Reservoir only comes
from the South-to-North Water Diversion East Line water. In addition there were differences in the bacterial composition between the sea
bathing area and the sea water aquaculture area, and aquaculture and the consequent changes in the physicochemical factors of the water
quality had a greater impact on the differences in the composition of the bacterial communities in the two areas. Total nitrogen and total
phosphorus were the main environmental factors affecting the bacterial community composition. Conclusions: The water quality of the
sea bathing beaches is the most compliant with the standards, while the high TN in the reservoirs and the water of the South-to-North
Water Diversion Eastern Route increases the risk of eutrophication of the water bodies and needs to be focused on. The source of im-
poundment, high TN, COD and reactive phosphate concentrations have a greater impact on causing differences in the bacterial community
composition of the four functional water bodies.
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Fig.l Schematic diagram of sampling point locations
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Table 1 Physical and chemical properties of water samples
Y1 Y2 Y3 Y4
WT/'C 4.44+% 0.05 5.77% 0.06 5.43+ 0.03 4.88+ 0.05
pH 8.33+ 0.11 8.32+ 0.10 8.26% 0.08 8.14%= 0.10
Tur/NTU 1.56% 0.29 4.12+ 0.43 0.44% 0.15 1.27+ 0.12
DO/(mg-L") 13.74+ 0.13 11.58+ 0.20 12.63+ 0.25 12.12+ 0.18
COD/(mg-L") 9.72+ 0.31 20.09+ 0.22 1.27+ 0.13 2.56% 0.16
TP/(mg-L") 0.02+ 0.01 0.01%+ 0.01 0.02+ 0.01 0.03% 0.01
PO /(mg-L") - - 0.02+ 0.00 0.03% 0.01
TN/(mg-L") 2.01%+ 0.11 1.50+ 0.03 0.56% 0.02 0.79% 0.02
DIN/(mg-L") - - 0.12+ 0.03 0.20%+ 0.03
NH,/(mg-L") 0.20+ 0.03 0.30+ 0.03 - -
NO,-N/(mg-L") 0.01x 0.00 0.01+ 0.00 - -
NO;-N/(mg-L") 1.54+ 0.12 0.90+ 0.07 - -
SO.2/(mg-L") 203.77+ 2.19 223.48+ 3.48 - -
22 WEMBSESEAS 171 5B ST 70T, AEAR R 97% ) 7K ~F- b XS L5 e 41

22.1 {AEMBEER Alpha SRS BUEVIRER Alpha  BEATREDMT, SEHTSKMERERLEARTR] OTU RSB, 4
SRR RN 1 PR, 2250 Miseq I, BN AL PREL 244 MREAIER 2] 2752 4> OTU, Ho Y1,Y2,Y3 Y4 PUZLRE i
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Table 2 Statistical table of Alpha diversity index

Sampling site  Sequence number  Coverage/% Ace Chaol Shannon Simpson OTU
Y1 57445 99.88 440.69 434.62 4.39 0.0215 406
Y2 64764 99.73 1052.89 1026.08 4.80 0.0231 987
Y3 58324 99.82 1831.14 1807.56 5.69 0.0141 1800
Y4 63638 99.77 687.20 664.82 3.95 0.0497 617

2 OTU SR E
Fig.2 Venn diagram of OTU distribution
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Fig.3 Bacterial community structure composition at the phylum level
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rine_group | Z 430 THROK  AHESE 5 HAR AR S5 . A BT
FER I hgel_clade 5 R AR B 42 b 1 S i A6 5 8 A AR A
%M, Ghylin T W 200558 % B hgel_clade SHRKILE Y BA
AR5 A B BE 1 , REFE TR A2 (% DO PRI, I Bl AFEAIR IR
AT ) AR B POV A A8 LB . CL500-29_marine_group 1
KIAT UFI 2 MBS . TUAR 3 HT (RDA) S5 2R
7~ ,hgel_clade .CL500-29_marine_group 5 TN 2 1EMC, Hit
PIRIOEHA R E 2O TN S il iy Y1.Y2 BES. [Rlide
K I norank _f_norank_o_PeM15 .Flavobacterium WFEAET
Y1.Y2 K IEEIX 5 TN 2IEAHX . Favobacterium 43
f R TAHUBRLY , B0 25 A RIS TE 4 5 2 RE
1o Sulfitobacter J&=— ] LI FHBALYINE S BE R IEAY ALY,
FEIMTE Y3 Y4 RS SRR . DP9 R T KR
BRI 7K TR v 0 A TR R 9 20 R LA B g B A Wl 3 5 M ),
HI Y4 #E 50 Oleispira WIAHXT 32 25 M T Y3 FES T RE S
TSV R A P FR AT G o PRI 7K B DU DR IX. 14 4 A
RS AURAAE R 255, EEERIUN Y1.Y2 BRI Rh L A
HAL, 5 Y3 Y4 P PR 2 AFAE 35 25 5 0 Y3 Y4 T RE
XREIF] A A SRR, IRK A 3058 5 J5 SEA T D REAS )@ 7K F- /Y
AN B TR LA AR 22 57

RE IR 7 X E W TS 25 R 2 R AT B i T
AR HT(RDA) AL, X PO A /KAR DI RE X5 e R PR AR R T
TN.TP, TN i3 & 293 Cyanobacteria Fi EHE , JE45 A 40 4
B E A2 IR AR DD RE DR PRI R Z AR . [R]IF TN 3 5
AT RS EARME B SR, AR E M 2R, S B Y L
Y2 WL RN F R SR AR T R AR, K TR
B DX I 1 S (TP ) R 38 B i % S22 AR AR B A W R P 2354 114
TP, AT RER T SRR SO M R R & T
TR Y4 FER A A ZAEREAR . P TN 2ot i 5w 0 4
FOAFRS = BE 2L SR AN TR P 2 A
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