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Insight into the Process of Mn-ANAMMOX in Soils of Agricultural Drainage

Ditches

CHEN Shi, LI Zheng-kui“, QIN Yun-bin, DING Bang-jing, CHEN Zhi-hao
(State Key Laboratory of Pollution Control and Resources Reuse, School of the Environment, Nanjing University, Nanjing 210023,
China)

Abstract: Anaerobic ammonium oxidation mediated by MnO, (termed Mn-ANAMMOX) is a newly discovered microbial nitrogen
removal pathway. However, few studies have reported on the Mn-ANAMMOX process and related microbial communities in agricultural
drainage ditches. In this study, Mn( IV ) -reducing bacteria (MnBR) enrichment cultivation was carried out for 340 days and an isotope
tracing technique and high-throughput sequencing technology were used to provide convincing evidence of the occurrence of Mn-
ANAMMOX. The results showed that simultaneous NH," oxidation and MnO, reduction occurred during the reaction, and the
production of NO; , NO; , *N,, and Mn** was detected. Additionally, the average Mn-ANAMMOX rate, ammonium removal rate,
and total nitrogen removal rate were 2.88 mg-(kg-d) ™', 20% , and 15%, respectively. Moreover, high-throughput sequencing
results showed that after 340 d in the enrichment cultivation experiments, the abundance of MnBR increased from 27% to 70% at the
phylum level, and the major genera of MnBR were determined as Acinetobacter and Geothrix, with relative abundances of 26. 63% and
4.07% , respectively. Overall, the occurrence of Mn-ANAMMOX was directly proven during the MnBR enrichment cultivation
experiments, and it might play an essential role in the pathway of microbial nitrogen removal.

Key words: Mn-ANAMMOX ; Mn( IV) -reducing bacteria; isotope labeling; high-throughput sequencing; nitrogen removal
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and Mn in MnBR enrichment cultivation experiments
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320 4.2498 340 1.764 7
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Fig. 4 Microbial community relative abundance before and after

the MnBR enrichment cultivation at the genus level
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Table 2 Changes in the microbial community relative abundance

before and after MnBR enrichment cultivation at the genus level

[C&RX7/ Jikh /%  MnBR EEREFRE/ %
Acinetobacter 0.003 1 26. 63

Norank 2.34 20. 26
Mitochondria 0.003 1 5.09
Geothrix 0. 006 1 4.07
Nitrospira 2.87 3.99
Aquabacterium 0.003 1 2.99
Cyanobacteria 2.80 2.18
Geobacter 0.0705 0.18
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L&Y RA NH,CL, hEfe T HAth nT gE =28 /A il
APt R (AR 5 MK PR & AR &
BALEY, WK B8R B T AR, EE
TiER A TR P ZF] Feammox BT, Htk, 1
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mg-L~", SR IR R 5X (3) b2zt oo,
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