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Bacterial community structures in sediments are affected by different plants in Hongze Lake wetlands

WU Xian—jun'?, YANG Hong', CHENG Rui'!, SHENG Yi', HAN Jian-gang'?, LI Ping—ping"*"

(1.College of biology and the Environment, Nanjing Forestry University, Nanjing 210037, China; 2.Collaborative Innovation Center of Sus—
tainable Forestry in Southern China of Jiangsu Province, Nanjing Forestry University, Nanjing 210037, China)

Abstract: To study the effects of plant species on sediment bacterial community structure, we collected samples from three different wet—
lands dominated by Nelumbo nucifera, Zizania caduciflora, and Phragmites australis in the Hongze Lake area and analyzed the samples us—
ing the high—throughput sequencing technique. The results showed that the number of Operational Taxonomic Units(OTUs) for each sample

from the three wetlands were 1494, 1503, and 1600, respectively. At the phylum level, the dominant phyla in the sediments were Proteobac—

teria, Chloroflexi, Acidobacteria, Nitrospirae, Bacteroidetes, and Firmicutes. At the genus level, high abundances of Nitrospira and Nitro—

somonadaceae, which are mainly involved in nitrification, were observed in all sediment samples. The results also showed that the bacterial

community structure at the Phragmites australis site was similar to that at the Zizania caduciflora site. The TOC and TN contents at the

Nelumbo nucifera site were significantly lower than at the Phragmites australis and Zizania caduciflora sites. Furthermore, significant differ—
ences in bacterial community structure were observed between the Nelumbo nucifera site and the Phragmites australis or Zizania caduciflora
sites. The relative abundances of Methylotenera, Bacillus, Pseudomonas, and Lactococcus, with their high nitrification capacities, meant that

nitrification at the Nelumbo nucifera site was over 10 times higher than at the Phragmites australis or Zizania caduciflora sites. This indicat—
ed that the plant species had a significant influence on the C/N contents and bacterial community structure in the wetland sediments. Fur—

thermore, Nelumbo nucifera has a greater potential for denitrification compared to Zizania caduciflora and Phragmites australis, which means

that this plant can reduce the risk of eutrophication.
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Table 1 Physicochemical properties of sediments from Hongze Lake wetland

M i 2 TOC/g kg TN/g-kg TP/g kg™ NO;-N/mg-kg! NH;-N/mg-kg™
FIEX sl 0.7120.11 0.08+0.02 0.12+0.04 1.500.01 5.18+0.01
X ) 2.84x0.13 0.44+0.09 0.1120.02 2.00£0.01 12.60+0.01
SRS s3 2.07+0.08 0.30+0.04 0.1220.03 2.00£0.01 22.05£0.01

xR 2 MAYBLIHIERBEMEILR

Table 2 Comparison of difference significant of physicochemical properties of sediments

LY/ i P value(TOC) P value(TN) P value(TP) P value(NO;-N) P value(NH;-N)
fif R IX —2E R X, S1-S2 0.002 0.066 1 0 0
far G X - X S1-83 0.009 0.225 1 0 0
ZERLX - IX S2-S3 0.046 0.560 1 1 0
AL —ZERE X - X S1-S2-S3 0.002 0.048 1 0 0

V00 5 AP 0.0,
Note : The mean difference is significant at the 0.05 level.
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Figure 2 Rarefaction curve from sediments of Hongze Lake wetland
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Table 3 The bacterial diversity index from sediment samples of the Hongze Lake wetland
Hi S T HRIT A OTU {f Chao {1 Ace (i Shannon ffi  Simpson {f]
TFAEIX s 19 522 1494 1724 1704 6.05 0.008 5
e 2 17 697 1503 1758 1737 6.19 0.006 5
IRESS s3 14 785 1600 1841 1836 6.43 0.003 9
100 ﬁggllfrfiscenames ik 8.85%H1 9.1%, Ti7E S1 ik, 54.86%, K4
% B Spirochuctae 43 18 B (Anaerolineaceae ) 2 " #% [ R4 1 , J& T4
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KESL 2 o 4.47%H 3.61%, TAE S2 F1 S3 HH{UH 0.1%F0
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Figure 3 Bacterial community composition at phylum level in

sediment samples of the Hongze Lake wetland

100 B Others

Bacteria_unclassified

& Thioalkalispira

B Vogesella

- Suf‘urmlea

& A naeromyxobacter
Dechloromonas

B Sva0081_sediment_group

B Synirophaceae

W Marinicella

| Pseudomonas

8 Acidiferrobacter
Cytophagaceae

= Desgllfuugluns

5 Alcaligenacene

& yadinHA 17
Lactococcus

B Chloroflexi_unclassified

i Hydro,ienophilzweae

B Spirochaeta

w (,J;mma/timonadzu‘eae

W Bacillus

B Methylotenera
Nitrospinaceae
Comamonadaceae

B Acidobacteria_unclassified

& Thiobacillus

B [atescibacteria_unclassified

W Nitrosomonadaceae

B Xanthomonadale

= Subgroup_6

| Niirospira

® Anaerolineaceae

80+

60 i

ma

ARS8/ %

20

sl s2 s3

Sl faffEIX S2:ZEHIX S3. 3K
4 HFERIRIT AR R EMEE EWAR D R (BKE)

Figure 4 Bacterial community composition at genus level in

sediment samples of the Hongze Lake wetland
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Figure 7 Heat map showing bacterial composition from sediments

on genus level
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