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Table 1. Global nitrogen fluxes
Pathways Nitrogen fluxes (Tg N/yr) Ranges References
Sources 483
Biological nitrogen fixation of inland waters 74 \ [3]
Nitrogen deposition of inland waters 23 \ [4]
Terrestrial nitrogen input of inland waters 7 \ [4]
Terrestrial nitrogen fixation 84 40-127 [5-6]
Marine nitrogen fixation 134 94-175 [7-8]
Lighting 5 \ [5]
Industrial nitrogen fixation 105 100-110 [5, 9]
NO, from combustion 38 25-52 [5]
Agricultural nitrogen fixation 43 32-50 [5, 10]
Sinks 521
Inland waters denitrification 110 39-216 [1]
Inland waters N,O emission 0.22 0.15-0.28 [11]
Terrestrial denitrification 130 58-175 [1]
Marine denitrification 245 107-331 [5, 7]
Terrestrial N,O emission 12 \ [2]
Marine N,O emission 4 \ [2]
Marine nitrogen burial 20 16-25 [2, 5, 12]
“\” means no reference data.
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Figure 1.
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D@(3@ Complete denitrification
D@)B/D@) Partial denitrification

(® Codenitrification

© N-DAMO

(7) ANDFO

(8 Nitrate reduction coupled to sulfide oxidation
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Typical denitrification processes and those coupled with other elemental cycles. N-DAMO:

Nitrite-Dependent Anaerobic Methane-Oxidization; ANDFO: Anaerobic Nitrate-Dependent Fe(ll) Oxidation; NAR:
nitrate reductase; NIR: nitrite reductase; NOR: nitric oxide reductase; NOS: nitric oxide synthase; E-NO complex:
enzyme (E) bound NO complexes; NOD: nitric oxide dismutase.
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Table 2.

N,O emission rates in lakes of different nutrient types

N,O flux/[umol N/(m?.d)]

Lakes Descriptions References
System mean Lake mean Range

121 small oligotrophic lakes Oligotrophic 2.6 -7.6-13.8 [36]
Lake Makijarvi Oligotrophic 2.3 2.3 -0.48-4.2 [37]

25 low-deposition region lakes Oligotrophic 1.2 0-24 [34, 38]
Jankalaisenlampi pond Mesotrophic 0.68 [37]
Kotsamolampi pond Mesotrophic 14.8 -0.28 [37]
Lake Huahu Mesotrophic 44 -38-191 [39]

24 high-deposition region lakes Eutrophic 22.4 —24-163.2 [34, 38]
Lake Okaro Eutrophic 1.2 [40]
Lake Postilampi Eutrophic 18.8 4.9 -0.22-14 [37]
Lake Heinalampi Eutrophic ' -3.6 [37]
Lake Kevaton Eutrophic -2.16 -1.12--0.32 [37]
Lake Vehmasjarvi Eutrophic 7 -0.26-11.8 [37]
Taihu Lake Hyper-eutrophic 23.7 23.7 -3.4-109.8 [41]

Negative flux rates indicate movement of N,O from the atmosphere to the lake.
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Figure 2. Relative contributions of environmental
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Figure 3.

Schematic diagram of codenitrification (modified after reference [68]).
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Table 3. N-DAMO rate ranges and their methane oxidation contribution to aquatic ecosystems
Ecosystems Descriptions Rates Contributions/% References
Lake constance Oligotrophic 1.8-3.6 nmol CO,/(mL-d) 5 [82]
Freshwater pond Nitrate levels of 1-2 mmol/L 2.3 mmol/(m?.d) 47 [83]
Xiazhuhu wetland Eutrophic 0.2-14.5 nmol CO,/g dry soil-d 2.7-4.3 [84]
Mangrove wetland Salinity ~8g/L 25.93-704.80 nmol CO,/g dry soil-d \ [85]

“\” means no reference data.
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Progress in microbially mediated denitrifying in lacustrine
environments

Xiaoxi Sun, Hongchen Jiang”

State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences (Wuhan), Wuhan 430074,
Hubei Province, China

Abstract: Microbially mediated denitrification in lacustrine ecosystems has profound impact on regional and even
global environment and climate change. Thus, studying lake microbial denitrification process and rate helps us
obtain comprehensive understanding of nitrogen biogeochemical cycle in lacustrine ecosystems and its role in the
global nitrogen cycle. This review summarizes the denitrification processes, rates and involved microbial community
compositions in lacustrine ecosystems and their influencing factors. The covered denitrification processes include
typical denitrification processes and those coupled with other elemental cycles including co-denitrification coupled
with organic nitrogen, nitrate/nitrite-dependent anaerobic oxidization of methane coupled with carbon cycle, anaerobic
nitrate-dependent Fe(ll) oxidation coupled with iron cycle, nitrate/nitrite-dependent sulfide oxidation coupled with
sulfur cycle. Finally, current researches and future directions related to denitrification processes in lacustrine
environments were summarized.
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