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Microbial community structure in the roots of three kinds of plants in integrated vertical flow constructed wet-

lands

JIANG Xu-yao', JI Xi—yan', HUANG De-ying”’, ZHANG Ji-biao'

(1.Department of Environmental Science and Engineering, Fudan University, Shanghai 200433, China; 2.Department of Chemistry, Fudan
University, Shanghai 200433, China)

Abstract: The aim of this study is to analyze the microbial community structure in the roots of Acorus calamus L., Canna indica L., and Scir-
pus validus Vahl wetlands using microbial diversity sequencing technology. The abundance of root microorganisms in autumn were higher
than that in summer, followed by that in winter. There was no obvious difference in microorganism relative abundances between up—flow and
down—flow cells in Scirpus validus Vahl wetland. Down—flow cells of Acorus calamus L. and Canna indica L. wetlands showed higher abun-
dances of root microorganisms than those of up—flow cells, except for Canna indica L. wetland in October. The microbial community mem-
bers were similar in different cells. Furthermore, the similarity between up—flow cells was higher than that between down—flow cells. At the
genus level, Nitrospira and Candidatus Nitrosophaera, which are nitrifying bacteria, were detected, and Dechloromonas, Flavobactertum, and
Pseudomonas, as denitrifying bacteria, were detected. Except for the down—flow cells of Canna indica L.wetland, the relative abundances of
nitrifying bacteria in Acorus calamus L. wetland and Scirpus validus Vahl wetland in autumn were higher than those in summer. This study
could provide some help for improving the microbial community structure of constructed wetlands.
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Figure 1 Picture of integrated vertical flow constructed wetland
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Figure 3 Diversity indices of microbes in three plant wetlands
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Figure 5 Taxonomic composition at phylum and genus level and abundance of microbes in each sample
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B R 3.60% , AT Ak A B R e 3.62% (K 2) .
J A A 4 B F EEAS Dechloromonas . Flavobacterium .
Pseudomonas % . TATHAN FAT AL R SO 16 4H 7 AR
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Table 1 The relative abundance of nitrifying bacteria and denitrifying bacteria in ACL cell (%)

EiilEs)ES ACL7D ACL10D ACL1D ACL7U ACL10U ACL1U
TEALANTE  Nitrospira 1.21 2.44 2.10 1.69 1.56 1.80
Candidatus Nitrosophaera 0.84 4.20 0.45 0.02 2.77 0.98
At 2.05 6.64 2.55 1.71 4.33 2.78
SRR Achromobacter 0.01 — — 0.01 0.02
Azospira 0.10 0.01 0.03 0.08 0.11
Comamonas — — 0.02 — —
Dechloromonas 0.28 0.01 0.12 0.10 0.02 0.05
Desulfovibrio 0.14 0.11 0.06 0.11 0.04 0.01
Flavobacterium 0.35 0.17 0.06 0.10 0.17 0.16
Hydrogenophaga 0.19 — 0.03 0.20 0.01 —
Hyphomicrobium 0.04 0.02 0.03 0.03 0.05 0.01
Pseudomonas 0.17 0.05 0.13 0.09 0.38 0.26
Rhizobium 0.01 0.01 — — 0.01 —
Rhodobacter 0.01 0.02 — 0.06 0.01 —
Sphingobacterium 0.04 — — 0.01 — —
B 1.34 0.40 0.43 0.75 0.78 0.62
R2 EAETMEAEE. RECHAEHNETFEER(%)
Table 2 The relative abundance of nitrifying bacteria and denitrifying bacteria in CIL cell (%)
1 CIL7D CIL10D CILID CIL7U CIL10U CIL1U
fALaNE  Nitrospira 0.95 1.12 1.48 0.91 1.10 1.12
Candidatus Nitrosophaera 2.65 0.71 0.89 2.00 2.52 1.40
J58aN 3.60 1.83 2.37 2.91 3.62 2.52
SRR Achromobacter — — 0.01 0.01 —
Azospira 0.05 0.06 0.03 0.05 0.04 0.04
Bacillus 0.09 0.27 0.41 0.07 0.48 0.51
Comamonas 0.01 0.02 — 0.01 —
Dechloromonas 0.02 1.27 0.03 0.14 0.06 0.02
Desulfovibrio 0.02 0.57 0.01 0.16 0.06 —
Flavobacterium 0.10 0.03 0.16 0.21 0.18 0.01
Hydrogenophaga 0.01 — 0.01 0.01 0.02 0.01
Hyphomicrobium 0.03 0.01 0.03 0.04 0.04 0.04
Pseudomonas 0.09 0.05 0.23 0.27 0.06 0.20
Rhizobium 0.01 — 0.01 — 0.01 —
Rhodobacter 0.01 0.02 — 0.02 — —
it 0.44 2.30 0.92 0.98 0.97 0.83
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