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Abstract; Bacterial communities are crucial for the functioning of wetlands as they play a critical role in energy flows and
nutrient transformation. Poyang Lake, the largest freshwater lake in China, forms a large area of wetland due to its great
changes in seasonal water levels, which play an important ecological role in the middle and lower reaches of Yangtze River.
In this study, surface soils (0—10 c¢m) covered with typical plants were sampled at five sites from the lake surface to a
sloping field in Poyang Lake wetland in November 2014. Chemical parameters measured in the soil included NH;-N, NO;-
N, TN, TP, and SOC. We profiled the bacterial community structure by sequencing the V3—V4 16S rRNA gene on the
[llumina Miseq PE300, using 338F (5’-ACTCCTACGGGAGGCAGCA-3") and 806R (5'-GGACTACHVGGGTWTCTAAT-
3’) primers. A total of 134,223 bacterial sequences were obtained, and a similarity of 97% was used to identify operational
taxonomic units (OTUs) , which resulted in a total of 2,072. The phylogenetic affiliation of each 16S rRNA gene sequence
was analyzed by an RDP Classifier against the Silva 16S rRNA database. The coverage of all soils was over 99% , indicating

a deep sequencing. The bacterial community richness calculated by the Chaol estimator and the bacterial community
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diversity calculated by the Shannon index showed the same trend among the five soils covered with different plants; Carex
soil > Carex-Phalaris soil > Phragmites soil > mud flat soil > Artemisia soil. The principal component analysis of OTUs
showed that the bacterial community structure was more similar among soils that were closer along the transition from the
lake surface to the sloping field. The bacterial community structure was similar among Carex-Phalaris soil, Carex soil, and
Phragmites soil, but very different between mud flat soil and Artemisia soil. Proteobacteria (30.0% of total sequences) was
the most abundant phylum in Poyang Lake wetland, mainly including Alphaproteobacteria (7.2% ) , Betaproteobacteria (8.
9% ) , Deltaproteobacteria (10.5% ), and Gammaproteobacteria (2.8% ). Except for Proteobacteria, other phyla with high
abundance were Acidobacteria ( 16. 7% ), Chloroflexi ( 16. 5% ), Nitrospirae ( 10. 2% ), Firmicutes (7. 5%),
Actinobacteria (4.8% ), Gemmatimonadetes (3.8%), and Chlorobi (1.8%). Proteobacteria was the most abundant
phylum in Carex, Carex-Phalaris, and Phragmites soils, and the third most abundant phylum in mud flat and Artemisia
soils, after Chloroflexi and Nitrospirae ( first abundant phylum in mud flat and Artemisia soils, respectively ), and
Acidobacteria and Chloroflexi (second abundant phylum in mud flat and Artemisia soils, respectively). Most of the phyla’s
relative abundance had an obvious trend along the transition from the lake surface to the sloping field. Nitrospira (10.2%)
was the most abundant genus in this area, and the Nitrospirae abundance was much higher than that in other wetland soils,
reflecting the importance of the nitrogen cycle in the ecological system of Poyang Lake wetland. There were many norank or
uncultured genera, making it difficult to study their ecological functions. Redundancy analysis of bacterial phyla and
chemical parameters in soil showed that TP, NH,-N, and SOC had more relevance to the bacterial community structure. The
results of this study showed that there were differences in bacterial community structure among soils covered with different
plants in the Poyang Lake wetland, and these differences had regular variation along the transition from the lake surface to

the sloping field.

Key Words: Poyang Lake wetland ; high throughput sequencing; bacterial diversity; bacterial community structure
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Fig.1 Sketch map of study area and sampling sites
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Table 1 Bacterial richness and diversity in Poyang Lake wetland

SRR R 97% MUKV Similarity
Sampling site Reads OTUs Chaol $8%% B3R Coverage Shannon F§%%
S1 27952 952 1005 0.9965 5.62
S2 22920 1154 1236 0.9939 5.97
S3 22920 1167 1273 0.9943 6.05
S4 18703 979 1145 0.9904 5.92
S5 24619 773 844 0.9965 5.46

Xt 5 B erh OTU FALAIEAT PCA J3 At (] 2) 55— FE 4N SE — £l A9 sTlk-R 705108 45.4% 71 31.2%
EFUHE(S3) FMEAT (S4) 2 ] () B B Bl , RT3 +-3E OTU 2L UARIE 5 5 75 - B REAY (S2) AR ME (S1)
DA K # R - R REAT (S2) A R (S3) Y 138 OTU A AR , 022 S MR T3 REAF (S3) R =75 (S4) ;32
A (S5) T 4 FhiE o 14 OTU ZH Y 22 SR B, Horb 5 7 36707 (S4) 1Y 22 S AR A8/ o i 8 T 2 3%
M, 23 1AV 7 B AF T ) b A P AR R A A AT 5 5 B - RSB (S2) (75 BlF (S3) MM 25715 (S4) Y 40 i A s 45
R RERIAHAT , JE et (S1) FIFE &A1 (S5) BN EVE 4 A 25 B0
2.2 AR TR R RR K32

5 AT B - AR S Y 2 072 4% OTUs 43J& T 37 AM171,86 44,176 1~ H ,294 1,401 4N)E 718 4
B, B3 AR BRI B 4r 25, A XS =F B 81 1 43 5 b A2 JE B 1] ( Proteobacteria, 30.0%) , B2 #T 1 7]
( Acidobacteria, 16. 7% ) , 2k %5 B '] ( Chloroflexi, 16. 5% ) , fiff {1k #2 Ji€ B '] ( Nitrospirae, 10.2%) , J5& BE B ]
(Firmicutes, 7.5%) , i 2k 1 '] ( Actinobacteria, 4.8%) , f 5. i 7 '] ( Gemmatimonadetes, 3. 8% ) Fl &¢ B[]
(Chlorobi,1.8%) , A8 JE & [ '] ( Proteobacteria ) J2& % FH # %2 M + HE 09 OL A B, £ LU HE o2 H AN
( Alphaproteobacteria,7.2% ) B-"£JE [ 24X ( Betaproteobacteria, 8.9% ) 8-Z% ¥ & 44 ( Deltaproteobacteria , 10.5% ) il
v-ZETE 1 40 ( Gammaproteobacteria , 2.8% ) ; e-ZE T i 24X ( Epsilonproteobacteria ) -3 4 B A 0.1%
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Fig.3 Relative abundances of bacterial phyla in Poyang Lake wetland soils
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23 HEHE S THEFRIRI R
2 FRAE S IR LA 48 PR . NH,-N F1 NOS-N [ S4{E 53510 4.84 me/ke F 3.07 mg/ kg, i KAEHAD
SRR YR MEAE (S1) , NH-N 7EA [|] - FE a8 (8 22 2 E /N T NOS-N; TN TP 1 SOC AU EH41{ 2 31k 0.31 g/kg,
0.10 g/kg 1 8.49 g/kg, TN Fl TP A fix A (Bt HH B AE VR MEMF (S1) , SOC HIFR KA H BLAE 2735417 (S4)

®2 RESTEAUFER

Table 2 Chemical parameters in sampling soils

P ==t NH;-N/ NO3-N/ TN/ TP/ S0C/
Sampling sites (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
S1 5.99+0.86 6.09+1.56 0.50+0.11 0.22+0.05 8.50+1.00
S2 4.13+0.61 1.30+0.22 0.15+0.04 0.14+0.01 4.15+0.61
S3 5.77+0.65 1.48+0.17 0.32+0.13 0.14+0.02 9.22+0.83
S4 4.22+0.47 4.40+0.69 0.13+0.04 0.04+0.007 15.36+4.51
S5 4.08+0.21 2.07+0.29 0.45+0.19 0.02+0.005 5.22+1.56

Pl 5 Sy 440 FE I8 30 3t A BT 1 DA 15 A S AR AR B TR 0 (RDA) S5 2RAHE Y 1, 55— 2l A e
SO AN TR R RO T B 25 I R L BB 53 )R 62.8% 11 30.0% , P LR 92.8% 1 7 2248k,

http ; //www.ecologica.cn



51 TS A5 LT i 0 e ) 7B B ) it T e b A R REV RAE BT 7

Bh b, TP F1 NH;-N 2 B 52 K5 FHOC R B0 -0.77 F1-0.67, 55 — 34k [, SOC 1 TP J2& EZ 1%
Wi R, A 56 R B4 500 0.70 F1-0.60, 25 I, 55 70 BH 5 3 M 240 5 1 75 A0 DG M e K 1 Ak 4 38 A 2 TP
NH;-N 1 S0C, TP Hl NH;-N NO;-N 43358 IFAH S | 5 IRHER ] ( Nitrospirae ) FERER [T ( Firmicutes )
TEARSS, SERATTAET] (Acidobacteria ) FICZR ] ( Actinobacteria ) fAH G ; SOC F TN A % i fiUAH K, 572
1] ( Proteobacteria) . 2F B ] ( Gemmatimonadetes ) FIZE# | ] ( Chlorobi) IEAHZE , 5425 5 ] ( Chloroflexi) 171
K,

LNNTIRY Gemmatimonadetes
3 g 1.0

SOC
Proteobacteria

YIRS R P 4 5 25 R I 9 T R I TR 4 Chiorby
PR SRR 4 25 R 05 £ 7 400
5 ATHLINER T BTG S AR S SRR Ty [
TG T AT ™, AWBISEIK ) 5 A NH;-N N0
HEA-E MK R - MRS 1 PSR /D L

s ks e

B RS A S P S T SR

Actinobacteria

Acidobacteria

Chloroflexi

Firmicutes

(1), BRI T 25 Dt i ) - BT T o P ] 3 0 — -
S LA T B 2 R D25 ) 32 AT 1
SRR A AT TR RO BLEE (J 2) ot TR

Bs5 HEHEHTEAFEIIXFESIELZERNTR

S
IEH {ﬁﬂ % J( {E H‘]é"ﬁ llﬁ/ﬁ{t ’5 ﬁ?j:i% HKJ{%7 k ET‘“E—IJ *ﬂ{%7 J( %/Fﬁ Fig.5 Redundancy analysis of bacterial phyla and chemical

FHBR 2R, KA ST A ZEE T BRTERF KUK AEY  parameters in Poyang Lake wetland soils
— PR S K VT — A A0 I ] Ak 1 AR
A, HoE 3 b 00 B A BH WA K KA T 2 TR AR AS . IR ST R HIK SR AR T xt £ 3 f e
YIREVE A BB | Foulquier 25 BFFE AN TR A RO IR BT A A T — 3040 40 i B9 A K 7Kk K HE 35 X R T
TSR X - e S A DR P AT AR G M 25 5% 0 Yu 2528 R K SO BE A A B9 AS [R) 8 A 5 2 B, S35 7K 437
IR AR AR 2 5 i - i A A (H R /K SO Ak 5 R A DTBUE F 3 B0 - 83 5 2% 53 SR M fol 2 0 B 11
SOMR R A 70 BT T 3t 1) 2 e A A7 A A S L S ) - SR R 2 S T BT - SN B AV 45 H A 2 T BRI
BRIK SCAAEAN , AN [RTRE A AR R RRAE , QB T AR 2R 20 WA 40 AR BIR s S A 38 D 2% -t T B o) = 9 200 PR % 3 ol
Al R

B —RE RO RO R 5T A AN B T R e R A TR R ], AR B R — RIS ANR RE R
FEAR 22 10 AT DR TR 9 F 9 T LA A v AR 5 B 0 P S g R I R 2RV T e Y | G e TR A IR
Hiy. PO S = A PSR LT AR 96 [ Olentangy Y07 R IR M I T 5 K AR BN T 3
8 W XA 1] B oA B IE T NN 8- (& 3) . oA IE TN B-A5HE T 4 411
15T R SR AR 5 [ AR B AR R R B o7 B AR B T A T O SRR AL T A A [ R
AeS1. WAL, B-ASTE AN H IR ML o = e I U P e S B TR B BT R AN & T LA e A R
ERIANE, SHE R B BRI HUTIE A A 2R RDA 430 R8T 1 1145 1 SOC & & ik
Eb, 5 TN BSOS H (B S) |, 3 5288 BRI LSRR A i /0 1 - R L T R RE O PR AR A . & -
Bl A AR EEA R SOC B MR TN &g (£ 2) IR T ] R A, 5 Zhang
O WTTTI TR OR P 5T R B NOS-N XS B T T RE TS A S 5 0, 17T Song 2517 75 1 B 151 10 AR
PIBFSS N AT BT ] £ 552 TP S0, 5 A SCHY APl RO A —3k,

PP IR | TR A B e (0T ], R 9 X - - AR 2 BE A 2 i 1] BRAT T 1 T R 22 R B
FUN T, BRTRFGE D (B AEAE T 38 168 rRNA J R 5 [ SC I 4 43 7 25 W R AT 11 11 7 8y -39 1y =
FEL R 20% Y | 5ARSC S P - A FE R (16.7% ) F230T 5 Zeglin 255 4307 1 A1 sp AL T 7K 436 5 A 40
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AL, A BURRAT R 1) 7E 5 1 R SR R | S S AR UK WTTE A SR ISR, AT B8 T AFOS = 2 T 180 T 2= 35 b A
X R EUR AW R IS FEAR D PO B 28 I B R . R 25 TR 1 R YR ey S X = d5 v 19
1), IR SE DA F RS 3 i), SRASHIT] S SOC R AURMICHE (1 5) i [ ] — 2Kl i e B 1F
FI, BA CO, A BRUS™ A BE RO T 5 R ASTA 1T X RO A R T REAEHCAE SOC 5 IRy L4 vh HoAT 54
DEF . TN I TE 3 WIS B 177K L AT A 1 W TRl 5 e v 041 e e 0 oo PR 2 A 1) 2
A RE S HR S A R AT O . A AR AR T X P R AR X F RS 4 i), R s T iR s
— A R B AR M e Y- 149 2 o e )i 2 DS BT 5 — S S P A A R B B T R AR /N (<
19) %0 AR TASRBIFTELE R (13.5% ) , 7] F T2 Ao B B 94— 76 4 e 7K P 2R B 7 2 TR 2 8 T )
HROR BRI R (18] 4) 3k SRR W R GER e 0 PS03 AR A5 T BE b T RE o5 A 2L

4 #Hig

(1) fRy3d I 3 45 S R A AR FH IR b 5 > 38 S 19 2 072 4~ OTUs 43 )& T 37 ~171,86 1~44,176 4
H,294 48F,401 AN, 718 A bt rP AR R SRR MR TG SR A0, A ol LI A IR Vs R S 2R
HEFP I — 3010 < & w0 > B R - RE AT S PSR S YERET S BT

(2) 725 & B 1] ( Proteobacteria, 30. 0% ) J& %5 FH i 1% b SF- 2 A X E e m n0 0], R MR AT 1]
( Acidobacteria, 16. 7% ) , % %5 B '] ( Chloroflexi, 16.5%) , fif £ #2 Ji€ 14 ] ( Nitrospirae, 10.2%) , J5& BE 5[]
(Firmicutes,7.5%) , fHALERTE R ( Nitrospira ) 4255 — K& 3 FACF A B

(3) Vi1 2R3, 25 1) 7 T A ST 1Y) - 598 200 TR A % 235 A EL A T R AR R | 2285001 40 S A TR AR G B
FAE— S TE LI AR bR, 55 B0 PR s 20 A EVA AR SCHEROR Y /& TP NH;-N 1 SOC,
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