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Community Characteristics of ANAMMOX Bacteria in Subsurface Flow

Constructed Wetland (SSFCW ) for Processing of Aquaculture Waster Water
ZENG Xian-lei'? | LIU Xing-guo®", WU Zong-fan®, SHI Xu®, LU Shi-min’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Fishery Machinery and Instrument
Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China)

Abstract; Anaerobic ammonium oxidation ( ANAMMOX) is one of the important functions in waste water treatment by subsurface flow
constructed wetland (SSFCW) , however, there are few studies on ANAMMOX in SSFCW environment at present. The community
characteristics of ANAMMOX in the SSFCW of processing aquaculture waste water were explored in this study. In order to analyze the
structure,, diversity and abundance of ANAMMOX bacteria, several 16S rRNA clone libraries were constructed and real-time PCR
targeting specific 16S rRNA genes together with diversity analysis was adopted. The obtained results showed that the SSFCW identified
a total of three unknown clusters and two known clusters including Candidatus brocadia and Candidatus kuenenia. The dominant cluster
was Candidatus brocadia. The highest diversity levels of ANAMMOX bacteria occurred in autumn ( H', 1.21), while the lowest in
spring (H', 0.64). The abundance of ANAMMOX bacteria in SSFCW environment ranged from 8.0 x 10* t0 9. 4 x 10° copies-g~" of
fresh weight and the copy number of total bacterial 16S rRNA genes ranged from 7.3 x 10° to 9. 1 x 10" copies-g~' of fresh weight
during culture cycle. There were significant differences in the ANAMMOX bacteria abundances of different stratum and seasons in
SSFCW environment, but the differences in total bacterial abundances were not obvious. In addition, the differences in ANAMMOX
bacteria abundances in different stratum and seasons in SSFCW environment were irregular in different culture cycle. According to the
distribution characteristics of ANAMMOX bacteria in the wetland, the denitrification effect of SSFCW could be improved by changing
the supplying manners of aquaculture wastewater and adjusting the structure of wetland. The research results will provide reference for
further optimizing the SSFCW and improving the efficiency of purification.
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Fig. 1 Cross-section draw of the wetland
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Fig. 2 Microbial community structure of ANAMMOX bacteria

in SSFCW environment in different seasons
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Fig. 3 Phylogenetic tree constructed by ANAMMOX sequences in SSFCW environment and similar sequences
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BB 2 BEPE K. N1 R W, AR ZFT
ANAMMOX FE AR ZFEVEFS B (H' ) TERK TS Sep i
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B ] ZEA KA o B R AR B R W i W b
ANAMMOX & ZFEPE KT Bk B .

F1 BiiEHih ANAMMOX B #) & #1Hk F
Table 1  Diversity level of ANAMMOX bacteria in SSFCW environment
H A B/ % FAAER(H") FEBREE(D) Yofh
3(Mar) 96.7 0. 64 0. 62 3
6(Jun) 100 0.93 0.42 3
9(Sep) 100 1.21 0.30 4
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