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Study site:

» Xiangxi river is a tributary of Yangtze river
of China

» Xiangxi River is located at the head of the

Three Gorges Dam

» The operation of the Three Gorges
reservoir has changed the natural

fluctuation of the river

» Tributary environment gets worse, and the

bloom occurs frequently

Natural

Reservoir
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Research on Xiangxi river:

» The processes and dynamics of blooms

[RbasE |
: _ | o
» Spatiotemporal variations of P and N. "C""T"g\—’f?“ff‘f‘???’f‘,.\
% | SSURNADISIEH

/ Binning@% +———— Contigs |

> Distribution characteristics of heterotrophic [ o T e
ORF |
: : : : | e
bacteria and inorganic phosphorus bacteria P, Soie —
Microbial diversity, Metagenomics analysis: ! 7 o ' .| i :
wR | KEGG | egaNoG| cazy | o | emi MvivDB_\: b tsssamﬁa\é
> S . d f . | oy e I . 1 _ aros | vos | l caro | Teos | g pam | . |
pecies and tunctional composition analysis ra) - vaszs \ | | — i
L
: : Wb 5 ThiE
» Sample and comparative analysis DV v ek y el SN i
foned ¥ ERRARES .wfkm;mmie’s’mﬁ ff“?ﬁ“ﬁ?‘”’ ) DUSHRNEXESE - ¢ REATHER |
» Analysis of species and functional differences L;%* —— T T
» Correlation analysis of environmental factors pumran tamsm Ly | e

Metagenomics analysis
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Study site and location:

» The typical tributary of Xiangxi river
» XX00-XX09
Boat:

xXX07

xx@5Xx06

» Research ship number six

%04

Sampling time:
> July, 2022
Members:

> Teacher and students
from IWHR.
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Water quality detection:
» On-line water quality monitoring
Sample Collections:

» Water samples: Total Phosphorus (TP) .
Dissolved Total Phosphorus (DTP) . phosphate,
Dissolved phosphate

» Sediment and water filter membrane samples:

Species diversity and metagenomic sequencing.
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Water Quality: 0.7 2.7 Chlg.r70 Pyl (ug./7L) 8.7 10.7
> Chilorophyll and =S

DO were higher in

the surface 10cm,

and decreased

with the depth.
> From the estuary =0—(CJXX =o—=XX00 —o—XX05 XX09

to the upstream, 0 Po e 15 20

the value of 0 ;

conductivity and 0

ORP decreased jz

markedly. 40
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Chilorophyll. Conductivity. DO and ORP in the research area
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Water Quality:
TP (mg/L) DTP (mg/L)
» From the estuary to 0.5
the upstream, the L 0.4
' 03
value of total
05 0.2
phosphorus and J - 01 N . .
. | Ol
0.0 0.0
dISSO|Ved Of tOtaI XX00 XX02 XX03 XX05 XX06 XX08 XX09 XX00 XX02 XX03 XX05 XX06 XX08 XX09
phosphorus |ncre a Sed B Surface mMiddle ®Bottom = Overlying water mSurface = Middle =Bottom = Overlying water
marked ly Phosphate (mg/L) Dissolved phosphate (mg/L)
> TP and DTP in water % 05
04 04
samples collected 03 03
from the bottom layer °* . 02
0.1 0.1
and the overlying 0.0 . i I b w0 I 00 Lmmll el J .' ‘ IL
XX02

. - XX03  XX05 XX06  XX08  XXO09 XX00  XX02 XX03 XX05 XX06 XX08 < XXO09
sediment was higher

compared to the
samples from surface TP. DTP. Phosphate and Dissolved phosphate in the research area

B Surface ®mMiddle ®mBottom = Overlying water mSuface mMiddle wBottom = Overlying water

and middle layer.
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Microbial diversity:

» The Acidobacteria, Betaproteobacteria, Chloroflexi, Actinomycetia, exiguobacterium, etc. were the most
relatively abundant bacterial.

Community barplot analysis Circos
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Percent of community abundance on Genus level
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Microbial diversity analysis results
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Clustering tree analysis:
» Microbial populations at the same site were similar.

» The common Genus of water, sediment and overlying water were 1378.

Hierarchical clustering tree on Genus level venni
Group W5
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Function contribution analysis:
> For water samples, Bacillales(Z&2=FCiH4AE, NEHISFEEEIKES)played most important roles in
metabolism(FF&iET), cellular processes and signaling((REA (XIS FEFNSS), information storage and processing.

» For most of the microorganism, metabolism contributed the most in most of the samples.

Heatmap of species and functional contribution analysis

Function

F1: METABOLIEM

FZ: CELLULAR PROCESSES AND SIGNALING
F3: INFORMATION STORAGE AND PROCESSING
F4: POORLY CHARACTERIZED
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CELLULAR PROCESSES AND SIGNALING
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» From the estuary to the upstream, the PCoA analyss RDA analysis
- 0.006 - e A
value of TP and DTP increased markedly, ez § Eg
° o o @ :g 30007 32_.0
while the value of conductivity and ORP e o wm o
decreased. £ oms ' j o
> TP and DTP in bottom layer and the L e e e e
°: \@ @ -3000
. . . -0.0014 .OE .7_.-! 00
overlying sediment was higher compared - |
to the samples in surface and middle layer, “*1——_ | - °
& 99& & 9‘;’& & & 09& & &‘5’& Q@% & & -5000 -4000 -3000 -2000 1000 0 1000 2000 3000 4000 5000 6000
however, Chilorophyll and DO were higher Pt RORIE S
in the surface 10cm . R 2
> The horizontal difference is greater than ° | I
° ° ° ° ° ° ° c |—._|
the vertical difference in microbial diversity. .
> Water environment influenced the : I
microorganism diversity and distribution. 3 I
ere Was a pOSI Ive Corre a Ion e Ween -0.005 -o.luu4 -0.503 -o.luuz -0.501 (IJ ;.‘iﬂ; u.clmz 0.603 0.504 0.605 u.clms RDA analySIS

dissolved total phosphorus and
microorganisms in water.
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