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Characteristics and Driving Factors of Bacterioplankton Community
Structure in Yuehai Lake
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Abstract; 16S rDNA high-throughput sequencing technology and Mantel test were used to analyze water
samples collected from Yuehai Lake in April, July and October 2021, to study the community structure and sea-
sonal changes of bacterioplankton, and their correlation with environmental factors. The results showed that at
least 119 bacterial phyla were detected in Yuehai Lake. The main bacterial phyla were Proteobacteria, Acti-
nobacteria, Cyanobacteria, Bacteroidota, Verrucomicrobiota, Unidentified _ Bacteria and Firmicutes. Bacte-
roidetes, Actinobacteria, Firmicutes, Unidentified _Bacteria and Verrucomicrobiota were the main phyla that
caused differences in bacterioplankton community structure. The species abundance and diversity of bacterio-
plankton in Yuehai Lake showed significant seasonal variation. Water temperature, dissolved oxygen, electrical
conductivity, pH value, total nitrogen and total phosphorus were the main environmental factors affecting bacteri-
oplankton community structure in Yuehai Lake.
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Fig. 2 Relative abundance of the main phyla of bacterioplankton at each site in Yuehai Lake in spring,
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Fig. 3 Seasonal variation of relative abundance of main

phyla of bacterioplankton in Yuehai Lake
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Table 2 Seasonal variation of species richness index and diversity index of bacterioplankton in Yuehai Lake®
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Table 3 Linear regression equation of bacterioplankton community index and environmental factor in Yuehai Lake in three seasons
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Table 4 Bacterioplankton community index and path coefficient of environmental factor in Yuehai Lake in three seasons

F P A Eji%;';fﬂji WA R e S l‘%ﬂ,ﬁ{/ﬁfﬁ Jee—— e——
L ik DO i EC it pH {H i TN i TP
e ACE f5 5 pH {H -1.09 ~0.03 0.40 -~0.17 ~0.04
Shannon # 5 DO -1.71 0.03 -0.07 0.02 0.13
TP 1.20 -1.29 -0.24 -0.06 0.19
PE ACE 45 % EC -2.37 0.46 0.26 .44 0.13
pH 1.80 -0.35 -0.34 -1.17 0.23
N -2.25 -0.19 151 0.93 0.10
Shannon 4 pH {H 1.29 -0.31 -0.12 -0.81 -0.16
N -1.55 -0.17 0.52 0.67 -0.09
"E ACE 45 %1 DO -10.24 0.81 10.39 1.60 -1.79
pH {H 11,14 0.15 -9.55 ~0.24 -0.85
Shannon 5 5 DO -4.98 0.20 5.08 0.63 -0.30
pH {f 5.45 0.04 ~4.64 -0.10 -0.14
B P Y A e AR B2 EC pH (H ﬁ’lﬂﬁ%ﬁjﬁ%’ JEAE ¥, pH {H ELHAE I D IE 18], 38

ATN FARAE R . EC FI TN ARt ,

o2

EC i i #20 TN 8] 4 1F 1] 11 1] T 0 W% 40 o 4
W R, TN Gl R EC [ $2 1E [ A5 T i Ui

E/
V57

-2

1L SR TN (6] 122 970 160 4 7 9 40 o 0 b f“
TRRC T A R YRR 2 RETE AR B pH {Eﬂl TN &
AR B Hor TN FLAT I 9t w3 52



B35% Mo

373G 25 B Y 3 U A R 9 4 R R O B IR B (R T

2023 4 12 H

pH (B 8] 322 1E 1)/ T 77 it 40 B8 400 o 22 R 4 8
pH {E B4 /E F 0y IF [, 3 3 52w TN | 42 £ 1) 4
H T W fh Z a5

TR, V7 Ui 40 TR ) R0 E R TR BORN ) B 2 R
e %353 DO Al pH {H H#:E HE K. H P, DO
BRI o ) a5 e pH (L fA) 42 0E 19 1 AT
TN T R R SO Y R Z R R S, pH
(B BB AR H O IE ), 5 2t 52 g EC )42 67 ) 4
T U 200 A A 3 B BRI R 2 R R

WEE WT 7221k, 4 TR 1A P9 1 1 0% M 25 Bl 2 A8
b o B 9 A Wt B G BB TR YO B
] ) AH B AR AR 2532 31 WT i i . — Mok B,
WT 7E 12 °C ~ 33 °C 2 [a] 411 B 19 550 AR K 5 R bl
WT i Fh s s o B WT S8
30. 17 °C, #2305 T 40 AR K B il i BIR, | &
e VI i A T AE K C I B2 WT it i 152
Be) VR Bk WT SE {8 K 5. 75 °C, K T 240 B A=
KBl WT T 3 1 T e 4 X TR] e WT X 5 2% ] 1 )
TRUFAN A R BN o m VEH . B WT Z4h, pH {H 8
A LASE 3o 5 ) 40 TR AR P TG O T M S I o Al T
HAE Y R T IR . 3 Ah, pH E R AT LLGE o 52
M) 7K A $R 855 F A LA DXL - A0 WL 9 3 5 4 T
] 122 5% W 40 A ) BE VR 24T AE 3 A R BRI I
VRN B R RN R M R vk 1 O B b pH (H
WA, Horp A5 2= pH AR08 B T 80 97 Ui 200 7 R 0
M AR, B KRB E AR R A AT RE
FETAS 6] B B pH A X 77 Ui 40 B8 AR K 19 5 i AN
D S Bk pH {3 W T, pH (H
X T 17 210 TR B A FH 28 0 DA A7 ) e 78 SRy T T, PR
4 pH {2k 8. 15 ~ 8.30 B, VEU#4N & i pH {H T} 1=
TR o AN R A0 R A5 AS [ ) B 3 75 Ui, DO R
EOEEH AR AR R B RAE AR,
DO A% F Bk I Ui 41 A 4 il 3 5 B i B50Rn 1 B
ZREPESR L bE A O R, HL B BRI R BN
] [ & KR DO SFEIME 4350 9. 30 mg/LL
12.85 mg/L, ¥ W 2% & T H 2 (DO F ¥ H N
6. 71 mg/L) , K 22 BUAN A A2 IR 480 AL, I 16 90 4%
BB DO Ve B X 77 e 40 BR1 A K 36 30 1 A
o EC T LU WK AR b g n 3 MR VR . K24
2T 9 A K AR BT G ML JR 2R i S B Ak e
EC AYEF B 2= 77 I 40 181 4 Fh 3= 5 B i B0R 1 A
ZREPESR LR A R, HL R R BN B
T, 3156 A 7 B 2 D) Vi WA TE AL R R R 28D KR

TG o 7R [l K A 25 BR B vh i e AL AL
JE AL 24 4 1 B U R IR . TN A TP 8
AIEF 2R A0 T Y R T B R ORI R 24
PEFGEC M IH 7 # . /2 TN XT3 Ui 4 TR 3R 3E
AR AR, TP 6 B0 1F [0 4 il 5 B 22 TN X 9% %
Y B 2 B R 7 ) VR, TP X 77 e 40 ol F & R
Sy 5 B S R T X 22 R 2 B GF 16 4E T
£ E 2 TN X UF W 40 B K 2 2 B 4R T
AR DR R ] o 1990 B 22 TN Wik i MR A, 5 B0k
JE A, T A 22 5 W VT U AN B RE VR L T R B TN Wk
JiE A, BR AR T VR AR AR

3 it

(1) ] g 90 L A6 Hh 22 119 AN BT Ak HE
YTE B > 1% 0kt 7 A FEE T, 0k
AIERR T R B T AN B ) BB ] e O
U1 R BIB T TS RE TR ] o o AT R T] iR A
U1 JEREGE T R WY B 11 RIS R B 1] 2 3 i ) VA 180
T U 200 TR RE VR 5 25 S 1 R BT 1]

(2) [ V63 18 17 Ui 40 1R ) b =E B R i SR ) b
LRV B AFTE B35 1 B AR ARAE W R E R
FEAREOK R RS TE R W SRR RS
TREM . 3 4 Z 00 TR I 40 0 BF 7% 2540 77
R EER.

(3)WT.DO EC .pH B TN F1 TP & 5 i ]
TR 77 Ui A0 R VR SR EEA N . Hoh &
Z3z DO EC .pH {H.TN 1 TP W ; &% WT,
EC .pH {8 TN #1 TP 50 ; # 252 WT DO .pH fH .
TN A1 TP 50

[ &% 3Tk |

[1] WANG X,WANG P F,WANG C, et al. Distinct strategies of a-
bundant and rare bacterioplankton in river-reservoir system:; Evi-
dence from a 2 800 km plateau river [ J ]. Environmental Re-
search ,2021,199 . 111418.

(2] X0, X0 wr, RO &%, 45 AT T 00 o b O 0 300 40 Tl B VR 2 B
PRI R R [ T]. £ 4R ,2022,42(12) :5103-5114.

[3]  BRALN, P, Ik 435,55, 25 T qPCR 1 16S rDNA 5 3 2
J BF 9 W 9 % A 00 ) R 22 1L P K R PR A T A LT ] 3R
B S A ,2017,9(3) 19-23.

(4] ZEwk, 7R, B, 5. I I W00 07 e 26 ) BF v 45 A0 SRR AE F
)], T REAEMEE,2016,57(11) :59-63.

[5] ®itE, THAAE, BEF, % ETEEH RN TEN
MWK BOEA (1] 2) (a7 42,2022,24(8) :81-84.

[6] lrfmil, Bl 2%, 5 3R, 5. T PG 3 52 0 7K fA K s B FR ik

47 —



F35E Ho

7 73N S5 . 5 V10 3 T A R 9 5 R R A B IR B0 R T

2023 4 12 A

AT LT]. BRI I AE B 5 5K ,2021,33(1) :33-37.

(7] REX, e, B/NER, 5. 5 K0 i Bk B 255 43 7 5 07
[T PR e A8 PR 5 R ,2021,33(2) :40-45.

[8] HUWSS A,EDWARDS J E,KIM E J, et al. Specificity and sen-
sitivity of eubacterial primers utilized for molecular profiling of
bacteria within complex microbial ecosystems|[ J]. Journal of Mi-
crobiological Methods,2007,70:565-569.

[9] WANG C Y,ZHOU J W,LIU J,et al. Responses of soil N-fixing
bacteria communities to invasive species over a gradient of simu-
lated nitrogen deposition [ J]. Ecological Engineering, 2017, 98
(2):32-39.

[10] CAPORASO J G,KUCZYNSKI J,STOMBAUGH ], et al. QIIME
allows analysis of high-throughput community sequencing data
[J]. Nature Methods,2010,7(5) :335-336.

[11] BOLGER A M,LOHSE M, USADEL B. Trimmomatic: a flexible
trimmer for Illumina sequence data[ J]. Bioinformatics,2014,30
(15):2114-2120.

[12] EDGAR R C. UPARSE :highly accurate OTU sequences from mi-
crobial amplicon reads[ J]. Nature Methods,2013,10(10) : 996~
998.

[13] QUAST C,PRUESSE E,YILMAZ P et al. The SILVA ribosomal

(L#E% 41 W)

(4] #RiAk. FH Btk iy 19— 1k 22 5K A48 20 (MNDWI) 42 UK
s BATFSE [J]. 38 B# 42 ,2005,9(5) :589-595.

(5] efd, Bk:4, /A, 5. 35T NDVL ()3 8 55t B2 4t X Al bl
HumEmEA AL BRI (T]. T 5 X B, 2020,43
(1) :153-160.

(6] VR LW £, 4080, 5. E b 7 5 8 2 2 A4 R
KRR [T]. K £RFFUFSE,2022,29(2) :221-230.

(7] R, B2 PR, 5. BUR0OL I 838 805 8 S IR Bk i
6 B DG HE R 5T Lt R [ T]. 52 M A=, 2019, 37
(1):38-45.

[8] OECD. Environmental indicators ; Development , measurement and
use[ R]. Paris: OECD Publication ,2003.

(9] #himdk. Wi id A B4R B G g ROILR A ()], A5 m,
2013,33(24) :7853-7862.

[10] #idk. XA S 3B (b i@ AT M4 £ 1] . h R B R

2 ,2013,33(5) :889-897.

A 2 46 2, TS . 0 B 0 02k A R B 3 28 9T Ak B2 3K

SHF AN 1], FEEFRE:,2023,44(2) :816-827.

[12] bpidehle, WA, 2= 7 U8, 46 800 O Jol2E 28 B B8 I i B 25 4% )
LA ] A SRR ,2021,41(19) . 7627-7636.

[13] YANG X Y,MENG F,FU P J, et al. Spatiotemporal change and

[11]

driving factors of the eco-environment quality in the Yangtze Riv-
er Basin from 2001 to 2019 [ J]. Ecological Indicators, 2021,
131:108214.

[14] Z= 7R BRI, AR 77 , 45 B2 2 100 0 10 18T I 4 b b1 9 K

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[15]

[16]

[17]

[18]

[21]

[22]

[23]

RNA gene database project: improved data processing and web-
based tools[ J]. Nucleic Acids Research,2013,41(3) :590-596.

o SN oY IS = N 1 7 % N i e 5 2 9 7= Wl AR 71
I 200 R T O A A RRAE [T ] IR BB 2 44 4, 2020,40(3)
890-900.

MRIGHE, THETT , R &0, 45, PRI 7K JE Al 7K 3011 i 4 1A 7
AR B R RZ 5 [J]. B IR RL 4, 2017,37(1) :
336-344.

XIS 22, Xk, 2 W68 B, A5 R AR A /K 1 9 R0 PR 39 0 b £ 2k
TR ST PR [T B2 W 2458 4%, 2019,46 (12) :3453-3460.
KRB RO, o B A5 ORI KR B AN T R O AN A
FREELG MR [T]. 8 TR % 4, 2013,7(8) : 2825 -
2831.

FETTAE A7 5l TR ARG , 55 9P 7K A 4 T 22 R 1k B H AR S T e
WA [I]. 2k ,2013,21(4) :421-432.

T, AT, A NI S ST K A0 B R A 45 0 R AE B
KEEIR SN K F[J]. REEFRL,2018,39(8) :3660-3669.

FLOE B, PN A M A i, S BR VLT I R O AN B R VK 45 R
I 25 A A RRAE LT ] WA AL ,2020,32(2) :380-394.

AR H G WK

KB AE R AR M 4 A [T ] /K L RE IR 2, 2021,39(5)
75-178.

T, BT, AR T L . o A s WK B Ak B A
KRBk 4 A [J]. §IaF - ,2018,30( 1) :79-90.

ROUSE ] W J,HAAS R H,SCHELL J A, et al. Monitoring vege-
tation systems in the Great Plains with ERTS[J]. NASA Special
Publication, 1974 ,351(1) :309-313.

faf e |, JE VT SC. BT RSETBLAY {4 v 7 A 25 PR BE B & 7 f
[J]. VTR ,2021,39(2) :256-262.

RO, 25/, 4 WE L 46 6T LANDSAT 8 3Tl b iff S5z 38 K
FEATHTLT] . ARG R 224 (A AL ) ,2018,34(4)
16-24.

XU H Q. A new index for delineating built-up land features in
satellite imagery [ J ]. International Journal of Remote Sensing,
2008,29(14) :4269-4276.

WANG L,JIAO L,LATI F,et al. Evaluation of ecological changes
based on a remote sensing ecological index in a Manas Lake wet-
land, Xinjiang[ J ]. Acta Ecologica Sinica, 2019,39 (8) :2963 -
2972.

B, E A FRUE AL b I I R A A R T M
PN [I]. B A 241 ,2020,31(4) :1289-1297.

A, BRI, A BT GIS Y HE Al v Bk - v R
iz RIS (] AR, 2019,50(6) :63-69.

Xk, gk, BRAS 5 T RS 5 GIS WK LRI A BT hE
DA B0k B0 P A6 [ T]. BR B8 M0 48 3 5 4R, 2022, 34 (3) .
35-39.



