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Abstract: [Background] Eutrophication of plateau lakes is becoming increasingly serious. Lakeshore
zone is the protective barrier for the lake and has effects on intercepting and purifying the external
pollutants. Changes of water environment affect the sediment bacteria. [Objective] The aim of the present
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work was to explore the relationship between lakeshore sediment bacterial community structural
characteristics and water bodies eutrophication. [Methods] Bacterial community structure and the
diversity of eight sediments in the south bank of Yangzonghai Lake was analyzed by 16S rRNA gene
high-throughput sequencing technology. Principal component analysis and redundant analysis were
analyzed by comparing the differences in environmental factors of different waters, and the effects of
eutrophic water on bacterial community structure and abundance in sediments. [Results] Lakeshore
sediments had a certain response to water eutrophication. In high eutrophication areas (S3), the bacterial
richness was high with a high OTU at 1 473. Conversely, in areas with low levels of eutrophication (S1),
the bacterial richness was low and the OTU was 730. The dominant bacteria in Yangzonghai Lake
lakeshore were Proteobacteria and Chloroflexi with a small group of Actinobacteria, Actidobacteria and
Firmicutes. Chloroflexi was closely related to eutrophication degree in water. In moderately eutrophic
areas, the proportion of Chloroflexi was as high as 44.1%, while in the light eutrophication area
Chloroflexi was only 15.6%. Basing on environmental factor analysis, it was found that the bacterial
community of Yangzonghai Lakeshore sediment was strongly affected by total phosphorus, chlorophyll a
and total nitrogen. [Conclusion] The results clarified the structure and variation characteristics of bacterial
populations in plateau lakes lakeshore and their responses to water eutrophication, helps to better the
understanding of sediment bacteria in plateau lakes and provide a theoretical basis for prevention and
control eutrophication in plateau lakes.

Keywords: Plateau lakeshore, Sediment bacteria, Water eutrophication, Bacterial community structure
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Figure 1 Sketch of the sampling positions
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Table 1 Water samples physicochemical properties

FER M4 a sy BA EWR AR R EERE wE TR ER
Sample Chla (mg/m3) TP (mg/L) TN (mg/L) SD (m) COD (mg/L) Eutrophication index (E)  Eutrophication level
S1-1 2.626 0.090 1.170 9 1.0 24.0 55.16 2% Light
S1-2 5.383 0.077 1.213 4 0.6 27.0 59.27 2% Light
S2-1 12.042 0.073 1.200 6 0.3 54.6 67.29 1 EF Middle
S2-2 5.427 0.075 1.193 1 0.5 25.6 59.56 B2 Light
S3-1 10.437 0.141 1.188 4 0.3 57.6 69.12 o Middle
S3-2 8.470 0.092 1.183 0 0.5 543 65.09 fHEE Middle
S4-1 10.789 0.077 1.187 3 0.4 543 66.04 B Middle
S4-2 6.009 0.055 1.186 0 0.9 483 59.86 B2 Light
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Table 2 Microorganism OTU and diversity index of samples

45 Sample H 5475 Effective reads $a{E4rZSHIC OTU Chaol index Shannon index Simpson index Coverage index
S1-1 21182 730 937.28 4.79 0.027 5 0.992
S1-2 22271 1376 1525.50 6.37 0.003 4 0.991
S2-1 28 490 1107 1383.79 5.27 0.023 5 0.991
S2-2 28 736 1037 1276.19 5.18 0.030 5 0.992
S3-1 19 338 1473 1 654.13 6.30 0.004 2 0.986
S3-2 22 655 1286 1415.79 5.73 0.014 6 0.990
S4-1 22 391 1392 1570.88 5.88 0.015 5 0.989
S4-2 21993 1227 1 445.93 6.13 0.004 2 0.989
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Figure 2 Venn of samples on OTU level
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Figure 3 Microbial community composition on phylum level
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(Chloroflexi) il L AN R 2T
32 PAREBETKEAREEZMZNESR

TR VA s 3k ) SO B0 1) 2 24l ), 7
IK-UTRRY) S B« R WA E IR B PR Ao AR
et RAEE EEAE, SEmS KRR & E IR
PPN AN AE DT IR 5 A R B R
B REEEAEN, GBS AYLE Y RS
e R TCHVE IR, IR R AK AR DU s e 45 4
PR A IR A S R R R B
JAEEVERT, a2 SIFREE AL 5 i AR AU,
Ve A B Z A AE AN [ 225 F2s 0] B AEfE 25,
Bifi 5 K AR PR TR 10 22 S AR A O AE S
BETE AP

3 2o P 27 v 5 Y A I U8 A DR A VR S AR IA
T AP 2B, S (TP). 4¢3 a (Chla)
LU (TN S FH 2% T I 5 1 TR D8 o A RV T2 22
SEMA A, X 5 D T8 B SR et i

71N 1) BB 5 i Y 8 A R RV i E R PR B I
2 F— 3 H T BE S T R A WA O Tl
LA DI, WU A RO A
gy, KA B R A, 2R R
B KA T8 B TR, TR R ik e A i
TR, R UE H A B A BRI VR T, e Hh At
A 2o R TR 25 DATE AT A S B 1 A8 Ak . B
STV B R AT RS 8 HP A L A AN B 28 B N AR T
BT, FERRIN 8 AN VRAE & b i A X = B 7E
20.4%—49. 4% FIN , X0 5240w 2A BN
2 BRI AT 6 . Sinkko ZEDCERSY
W X1 i I e 20 T RE I B R B o R TR TN
(Alphaproteobacteria) %} Ji% e o 3 37 4 Jox 1) B4 figk
B AR R, S — 2 L il A 40
PRTE, QARSI R 15.6%—44%)
R AT T EBE R 2.8%-20.4%) . BRFFE ] (HH
X FBEH 3.2%—10.5%) FEBE B 1] (AH X 3= B
2.3%11.5%)% . X RZ MR AE A 2T
PAESEAE RIS A b BA BEARVE R, ANt 25 TET ]
Z S WUR MR AR, BT E TR R 12
SEZ L7151k I DIve §:015 5 L T Al S s
o AT R U F 20 T S 0 R e R AR I
BEEE YR, CIERT — & WX AL o S
HH 4 A 52 T S AL AR D FL AL, 3 T 52 T 1) K - TR
SLH ] B RAEER , FERE R IE R 7
KIG , DT IR R T 3 E i 4. 72
PR IR TR AR TR, Rk S A DA T Ak
fiff, AR BTV T K B RS . RS SR 1 A A
L 92 S5O A AR A 0 2R T Y TR TR i 3] -
R Y e b A S A AN T A4 R EE
Y/ 3 R RNV ES S A== o A I S e )
W1 S50 S B IRk 2N Rk 2 8] 2 E A
KL RTRAN A P A A TR AT REHAT H5 78 1 Jit
WA s B SRRRETE T

4 sk

(1) PHERHER R AR 2 B TR IRES,
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JEE U HH 20 TR R 7K AR B R AR B A A T o AT,
BRI S3 K4, OTU by 1 473, JKVE4H
WEEER. f£5 BERMREMMY S1 X, OTU
U 730, APEF 8 AR, PRI v 2
W B A ) S ok

(2) BH % B 2 RS U vh 0 T R K 45 4
F 2 LA JE W 1) (Proteobacteria) #1 4% 25 B 7]
(Chloroflexi) h ¥ , & A b & B i & W 1)
(Actinobacteria) TRFT | ] (Acidobacteria) F1JERE T
I"J(Firmicutes). %I J(Chloroflexi)fiin] F 4 K
e B IR AU R Y X3k

(3) BBE(TP). M4EE a (Chla)FLE A (TN)XF
PH 27 Ve A T A IV P A D R % P S M 5, A
JE I 1(Proteobacteria) 5 M4k a (Chla), SE(TN)
FAL % i % & (COD) & 1E A7 ¢, 4 & 1 1]
(Chloroflexi) 5 B (TP) R IEAH K
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