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A Review of Anammox-Denitrification Coupling Process in a Natural Ecosystem
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Abstract: The coupling process of anaerobic ammonia oxidation ( anammox) and denitrification plays an important role in natural
ecosystems. As a part of the nitrogen cycle denitrification and anaerobic ammonia oxidation are critical for balance of nitrogen budget

nitrogen pollution improvement and greenhouse gas reduction. The review focuses on the key issues revolved in the coupling process of
anammox and denitrification in both aquatic and terrestrial ecosystems including ( 1) Reaction medium rate and the contribution of N, in
different environmental conditions and the interrelationship. It is found that the contribution of anaerobic ammonia oxidation to N,
production in aquatic ecosystem is greater than that in terrestrial ecosystem. ( 2) Bacterial community and functional genes of anammox
and denitrification that may alter their dominant roles in the changing environment and Candidatus brocadia having its highest frequency
of occurrence. ( 3) The influencing factors in the coupling process in which the optimum pH of coupling of anammox and denitrification is
6. 7-8. 3 in environmental factors and the coupling reaction will be inhibited when the content of dissolved oxygen is too high. In substrate
environment a great organic content or C/N can promote denitrification while it inhibits anammox. More attention should be paid to the

global scale of the coupling reaction of anammox and denitrification especially in the terrestrial ecosystems which is relatively limited to
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be studied at present. It should also deepen the response to the theoretical and practical study on relationships between the rates of
anammox and denitrification. Moreover in practice on the basis of determining the optimum growth of anammox bacteria and denitrifying
bacteria and determining the optimum growth of anaerobic ammonia-oxidizing bacteria and denitrifying bacteria a mathematical model of
coupling system theory should be established to quantify the coupling effect of two kinds of functional microorganisms.

Keywords: anammox; denitrification; coupling; aquatic ecosystem; terrestrial ecosystem
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Table 1 Comparison of physiological characteristics and survival environment of anammox and denitrifying bacteria
b 2
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/°C 20~43 % 20~35 16
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2

Table 2 The rate of reaction of the anammox and denitrification coupling reaction and the ratio of contribution to N, in ecosystem

N,

N2
1%
33(T) 0.11~2.51 mmol/(m?+d) (An N ) PT 26
24 67( An) i
— N 40
2( An)
79~266 mmol/( m?+d) (Dn N )
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10( ) (An) 2
15( ) ( An) 10~30 wmol/(m“+d) (An N ) r4PT 41
58( An) s ”
— N 3
7( An)
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2
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3

Table 3 The dominant microbe of anammox and denitrification coupling process in ecosystem

B 42
16S rRNA 38
C. kuenenia
Andthauera achromobacter sp. PCR 30
Thauera
Rassnitzer Candidatus scalindua sorokinii/ PCR 75
brodae
nirK PCR 76
nirS  nirK PCR 77
Cand.brocadia fulgida PCR 61
Candidatus scalindua sorokinii
RT-QPCR 53
Candidatus scalindua wagneri <
Gullmar Candidatus scalindua PCR 55
Cavado Planctomycetes PCR 59
N Candidatus brocadia PCR 78
Zorra Elmira and Southland
ora mira - and Southlanc Candidatus brocadia PCR 63
Dog Park
Scalindua  Kuenenia PCR 64
Scalindua  Brocadia 16S rRNA
. 65
Kuenenia
Jettenia  Brocadia 16S rRNA
66
Anammoxoglobus
( nosZ) PCR 73
Candidatus brocadia 16S rRNA 69
Candidatus  brocadia
PCR 7
Candidatus scalindua  Candidatus kuenenia o
Candidatus brocadia  kuenenia ~ 16S rDNA 70
Candidatus brocadia PCR 67
Candidatus brocadia PCR 74

Ca. jettenia

Candidatus scalindua

kueneniajettenia brocadia  Anammoxoglobus

nrS nirK

Candidatus brocadia.

Candidatus brocadia

Candidatus kuenenia  jettenia.

Candidatus brocadia
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