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Abstract; Water and sediment are two different but closely related habitats in the lake ecosystem, and the bacteria inhabiting these
two habitats play a key role in maintaining the ecosystem balance and driving elemental cycling. To investigate the distribution pat-
terns of bacterial communities in lake water and sediment, this paper investigated the bacterial communities in water and sediment
in four regions of Lake Taihu, and analysed the bacterial community composition and diversity levels, distribution characteristics
and their drivers in these two types of habitats based on high-throughput sequencing technology and statistical analysis. The results
showed that Actinobacteria, Proteobacteria and Cyanobacteria were the main bacteria in the surface water bacterial community,
while Proteobacteria dominated in the surface sediment. In the two habitats, bacterial richness and local contribution to beta diver-

sity (LCBD) were relatively higher in the western region of Lake Taihu, and the community structure showed significant regional
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differences. For surface water bacterial communities, the important factors influencing community richness were water conductivity ,
pH, sediment porosity and PC1 ( principal component of heavy metal elements) , while the important factors influencing community
uniqueness were PC1, water temperature and pH. In addition, network complexity increased significantly with increasing pH. For
surface sediment bacterial communities, total phosphorus and lithium were the most important factors influencing community rich-
ness and community uniqueness. Furthermore, network complexity decreased with increasing metallic element content, whereas it
increased with increasing total phosphorus, ammonium and phosphate concentrations in the sediment. These results showed that the
bacterial communities in the water and sediment were driven by different environmental factors, providing a new perspective for a-
quatic ecosystem conservation and water resource management in Lake Taihu.
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Fig.1 The distribution of sampling sites
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PIE ™ DUB E B & 7K 3R (Sed _Wat_Content ) | LB % ( Sed _Porosity ) \ 582k 5 (Sed _LOT) KL%
(Sed_GrainSize ) I 4 JB 55, Sed_Wat_Content Sf FIME TR #4705 ™, IR 2 UTHMWITE 105°C F T4 24
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2.2 WEBREM
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FFEE ] ( Bacteroidetes ) , {H =& AR R = BE )2 Il F Proteobacteria, 4}, Actinobacteria il Cyanobacteria Hi
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Fig.2 Phyla percentages of bacteria in the surface water and sediment of Lake Taihu
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Fig.3 Nonmetric multidimensional scaling (NMDS) based on the Bray-Curtis dissimilarity
matrices of bacteria in the surface water and sediment of Lake Taihu

NI X 22 ) 200 VR R 7 2 It A A B 3 25 57 (P<0.05) o X /KIRH B #EYE T & (B4R 1) ,D X Pro-
teobacteria FAFXT 32 B i 3 = T HA 3 AN X I8 (P<0.05) , 11 A X Acidobacteria f4AH X =F i i 2 Ik T HiA 3
A X85 (P<0.05) ;D X Actinobacteria fAHXT 3= EEREAIL T C X, @K T A F1 B X (P<0.05) ; A [X Bacte-
roidetes [FJFHXT F EEIEAE T B X, {HI% & T C XA D X ; 2F BB [ ] ( Gemmatimonadetes ) [ 4H X = & 10 3 B



KA KK F it R AR A B R LB E & 1779

o
o0
T

- ® KA
= [ ]
=07+
=
b
% 0.6f
2=
=
@)
1,05}
& :
@ °
2041 Fos et a2 T LT L0
i@ ."0.. L DY o".o Y
333 o ° L] e %o °
i 03] ®eccee ® e ° °
= ° o  Mantel:R?=0.040 - ° ® ° o  Mantel:R’=0.312
o N . | P=0.019 . . 8 ° .  P<0.001 .
’ 10 20 30 40 50 0 10 20 30 40 50
i PR S /km JHREE S /km

& 4 KR FNTTRRYI 20 I BEVS Bray-Curtis AEHIUPEFE 505 M BRER 25 2 A1 ¢ &
Fig.4 Relationship between Bray-Curtis dissimilarity of bacterial communities and geographical

distance in the surface water and sediment of Lake Taihu

J9:D XM T A DA C X (HIRAIR T B IXC 5 HAUL 40 B A A X 3 B TR ] X 22 ) R R B i 35 22 e (P>
0.05) , XYM EREIET = (M 1T, A [X Proteobacteria FUAX FEER S T B XM D X, B&F®HT C X
(P<0.05),1M A [X Chloroflexi fy#H % 428 5 , B Xk Z,C X F1 D X %1k ; Acidobacteria , Gemmatimonadetes
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ARSI 5 Richness 1 LCBD s AL KR RIGIR AN B REE 19 o ZREMERI B ZHEPE. 3R 1 AT, K
TRRVTR AN TR BT Richness )RR A X>B X >D X>C X A5 gL, (LK RGN B BT Richness & 1%
FURR MR BEYE Richness(P<0.05) o AR A B RE V% LCBD ¥R MK A X ey , (/K PR 4H T R %
LCBD 7£ B XARAIG, M ULF 40 R 7% LCBD 1E C X e fi%.

K AR FIT R v 4 TR A VR 2 RE N O SR ER R AR (Sed _TP \ Wat_cDOM , Wat _NH} ) F1I 5 43 & 2H i
(PC1) HYAHICHE AT A5 R (] 5) L 1E o ZREME 7T, DU AN A BEVR Richness 5 Sed _TP % # 5 I ) 3%
R FR (P<0.05) , M KARANEREH Richness W 5% F45 R T T0 ik FAH X R (P>0.05) 5 7K AR TR
AT Richness 5 Wat_cDOM FI Wat_NH ik B30 A0 R (P>0.05) o MbAh KR 7% 5 PCL
B F R ICER (P<0.05) , MHTTERY A EREEN 5 PCL TR EFMCKR(P>0.05) . 1E B AL,
IKARFNPCRR I A T RE TS LCBD 55 Sed TP &S B RILILL ML IEM K IC R (P<0.05)  HILHY M A #HE S
Sed_TP AR SCHE ST 58 ; [F)F, AKAAFIDURR AN RE S 5 PC1 S 2 B B 3 AE LR G R (P<0.01) o EAh, T
YA R RET S5 Wat_cDOM e B2 5 B 2 {EZRMEOC R (P<0.05) , T /K PR 20 B HE VA U 5 Wat _NHG v B 52 B
BEHEIELMEL R (P<0.05),

14X H K R FIGTRR A0 R R 7% 2 REIE I LA P M bl 22)
Tab.1 Comparison of bacterial community diversity in the surface water and

sediment among four regions ( mean * standard deviation)

A ZFEMETREL A X(n=5) B X (n=9) CX(n=7) D X (n=6)
Tk Richness 532.2+61.6° 483+21.6% 439.3+55.1" 468.3+26.8"
LCBD 0.042+0.004* 0.035+0.001¢ 0.0360.002" 0.037+0.001"
T Richness 1295.2+31.6* 1280.8+44.0° 1222.4+39.9" 1247.2+£39.5%
LCBD 0.040+0.003* 0.037+0.002% 0.035+0.001" 0.036+0.001"

2.4 WEBEHEMNIRE T2
KA FIVCR Y AR L0 1] Richness A ARE SRS F, DL EZAHER T (T 50% KA 5 i 4k
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Fig.6 Results of random forest analysis with species Richness and LCBD as response variable
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Fig.8 The correlations between network parameters of bacterial communities in the surface water
and sediment and environmental variables (Blank: no significant correlation)
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Appendix Tab.I Comparison of environmental variables among four regions of Lake Taihu

(mean + standard deviation)

Eiztan A (n=5) B (n=9) C (n=7) D (n=6)
Wat pH 6.52+0.36° 7.14+0.75% 7.47+0.73% 8.02+0.362
Wat_Temp/C 26.38+0.532 23.90+0.62¢ 25.06+0.84° 26.57+1.91%®
Wat_Cond/ (uS/em) 587.40421.62¢ 563.40+11.30° 542.10425.10% 522.50422.64¢
Wat_cDOM /m’! 2.11£0.35% 2.47+0.332 2.24+0.41% 1.98+0.24°
Wat PO /(ng/L) 3.36+0.53" 5.67+2.07% 4.27+1.022 3.06+1.03°
Wat_NO;/ (mg/L) 1.83+0.54* 1.83+0.45% 2.00+0.472 2.23+1.032
Wat NO, / (ug/L) 3.87+2.620 11.23£3.272 9.27+6.81%° 3.85+1.66°
Wat_NH,*/ (mg/L) 0.05+0.03* 0.04+0.02? 0.05+0.03? 0.06+0.03?
Sed pH 6.71+0.14¢ 7.09+0.66¢ 7.34+0.55% 8.07+0.20?
Sed Temp/°C 25.60:£0.70% 24.40+1.30 24,800,801 26.00£0.87%
Sed Eh/ (mV) 23.36+31.36° -29.62+47.81° -22.34+28.59° -37.77£7.62°
Sed PO/ (ng/L) 1422+16.67° 72242 912 6.67£2.67° 3.3941.02
Sed_NO;/ (mg/L) 0.22+0.13" 0.08+0.07¢ 0.47+0.3120 0.61+0.25%
Sed_NO,7/ (ng/L) 6.66+9.732 3.22+1.76% 3.5543.63? 5.1945.13¢%
Sed NH4"/ (mg/L) 0.18+0.35* 0.04+0.03? 0.03+0.03? 0.02+0.01?

Sed_TP / (mg/kg)
Sed_LOI /%
Sed GrainSize/um
Sed Wat Content /%
Sed Porosity /%
Sed_Cu/ (mg/kg)
Sed_Zn /(mg/kg)
Sed_Ni/ (mg/kg)
Sed_Cr/ (mg/kg)
Sed Pb/ (mg/kg)
Sed Al (mg/g)
Sed Ba /(mg/kg)
Sed Be /(mg/kg)
Sed_Ca (mg/kg)
Sed_Co /(mg/kg)
Sed_Fe/ (mg/g)
Sed_Li /(mg/kg)
Sed K /(mg/kg)
Sed Mg/ (mg/kg)
Sed Mn/ (mg/kg)
Sed Na /(mg/kg)
Sed_Sr (mg/kg)
Sed_Ti/ (mg/kg)
Sed_V/ (mg/kg)

741.00£163.002
3.18+0.82°
14.46+5.222
53.40+10.80?
42.2846.52%
23.36+0.73°
106.90+9.79%
34.82+6.38°
71.70£11.60°
37.32+5.542
57.73+6.18°
436.10+40.10°
1.95+0.28°
6.86+1.132
14.29+2.07*
30.30+5.50°
32.5346.69°
14.40£1.00°
6.18+0.95°
922.00+£125.002
11.17£1.222
112.90+6.80*
5027.00+654.00°
81.20+14.80?

677.00+£183.00*
3.92+0.232
11.05+1.472
60.40+5.30?
44.51+1.98°
37.3349.04°
135.10£26.40°
52.04+7.532
92.90+12.30°
43.14+1.98°
65.3142.832
481.40+13.10?
2.24+0.092
6.19+0.392
16.05+0.84*
35.20+2.10°
38.44+2.432
15.10+0.50°
6.10+0.20°
989.00+£107.00*
9.97+0.36%
110.30+2.10*
5294.00+348.00°
93.50+5.00?

543.00+41.00*
3.49+0.19°
11.24+0.982
57.30+2.802
43.9542.30?
25.0142.02°
100.2011.30°
40.33+2.18°
81.70+5.60°
43.2142.85%
66.13+£4.922
480.30+25.00°
2.21+0.13¢2
5.85+0.282
16.13£0.69*
33.90+2.50%°
41.33+4.16*
15.70£0.902>
6.47+0.49°
900.00+48.00?
10.07+0.372
109.70+4.70*
5661.00+332.00*
96.70+6.10*

583.00+114.00*
3.28+0.33°
10.92+1.312
56.70+5.00*
44.75+2.52°
24.8042.80°
105.20+16.80°
37.78+3.19°
86.50+21.00%
45.45+6.40°
70.86+4.90*
532.20£71.102
2.52+0.422
7.29+1.972
15.97+0.70?
36.70+2.30?
43.23+4.73%
17.9042.40?
7.56+0.69%
1037.00£260.00?
10.3340.492
115.10+£6.40*
5134.00+290.00°
96.20+5.107
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Appendix Tab.II Comparison of the relative abundance of bacterial phyla in the surface water and sediment

among four regions (mean + standard deviation)

Eizton A X (n=5) BKX (n=9) CX (=1 D X (n=6)
Wat_Actinobacteria 0.37840.141° 0.327+0.087* 0.28120.109% 0.214+0.031°
Wat_Proteobacteria 0.277+0.139% 0.258+0.061° 0.226+0.094° 0.388+0.068*
Wat_Cyanobacteria 0.09740.136* 0.161+0.120* 0.30140.240° 0.207+0.104*
Wat_Bacteroidetes 0.04840.065* 0.033+0.008* 0.01140.009° 0.015+0.007*

Wat_Verrucomicrobia 0.007+0.010* 0.0060.004* 0.003+0.005° 0.005+0.003*
Wat_Acidobacteria 0.002+0.001° 0.012+0.006* 0.010+0.0122 0.011+0.005*
Wat_Gemmatimonadetes 0.002+0.002° 0.006+0.002* 0.005+0.005% 0.006+0.0042
Wat_Chloroflexi 0.004:+0.004* 0.003+0.002* 0+0? 0.001+0.001*
Wat_Firmicutes 0.00140.001° 0.001+0.001* 0£0.001° 0.001+0.001*
Wat_Planctomycetes 0.002+0.002* 0.001+0? 0.001+0.001* 0.001+0?
Sed_Proteobacteria 0.40240.052° 0.394+0.026* 0.336+0.021° 0.353+0.025%
Sed_Acidobacteria 0.081+0.024° 0.082+0.015° 0.10440.014* 0.101+0.019*
Sed_Chloroflexi 0.098+0.018* 0.082+0.010% 0.072+0.007° 0.067+0.016°
Sed_Bacteroidetes 0.060+0.025% 0.055+0.009* 0.05740.007° 0.057+0.0122
Sed_Nitrospira 0.041+0.029% 0.034+0.013° 0.062+0.006° 0.055+0.009*
Sed_Verrucomicrobia 0.021+0.004* 0.022+0.014* 0.02940.0112 0.026+0.006*
Sed_Actinobacteria 0.02440.006* 0.022+0.003* 0.02440.004* 0.026+0.008*
Sed_Cyanobacteria 0.01940.007° 0.024+0.012* 0.01240.002° 0.026+0.014*
Sed_Planctomycetes 0.009+0.004° 0.015+0.005 0.01740.004* 0.012+0.003%

Sed_Gemmatimonadetes 0.008+0.002° 0.0070.002° 0.011£0.003* 0.012+0.001*






