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Fig. 1 Comprehensive nutritional status index of key Lakes and Reservoirs in China (from ref. [2])
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Fig.2 Variations of TOC/OP ratio in algae under different environmental conditions ( from ref. [54]) (a) ;

Changes in degradation ratio of IP, under anoxic and oxic conditions (from ref. [56]) (b)
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Fig. 3 Mechanisms of P uptake and release by PAOs(from ref. [ 70])
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Fig.4 Degradation of phytate phosphorus by phytase: 3—degradation of phytate phosphorus by phytase(a) ,

6—degradation of phytate phosphorus by phytase( from ref. [95]) (b)
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Fig.5 Concept model of the C-driven mineralization of Po

under microbial C-restriction conditions( from ref. [ 98] )
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Research Progress and Prospect on Regeneration Behavior of Biogenic
Elements during Organic Matter Degradation in Lakes
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Abstract: Eutrophication is one of the most prominent ecological and environmental problems in the world. A large number of studies
have shown that biogenic factors such as carbon (C), nitrogen (N) and phosphorus (P) are the key factors to control eutrophication.
With the implementation of increasingly intensive watershed pollution control projects, the input flux of exogenous nitrogen and phos-
phorus decreased significantly, but the concentration of nitrogen and phosphorus in many lakes did not decrease significantly as expec-
ted, algae blooms were still frequent, and the high load of nutrients in lakes was considered to be the culprit. Organic matter is the
main carrier of the biogeochemical cycles of biogenic elements such as carbon, nitrogen and phosphorus in the lake ecosystem. Algal
growth is accompanied by the absorption of carbon, nitrogen and phosphorus and the formation of organic matter, while the mineraliza-
tion and degradation of organic matter in the process of water sedimentation and early diagenesis of sediment are accompanied by the re-
lease of carbon, nitrogen and phosphorus. Although carbon, nitrogen and phosphorus are regenerated during the mineralization of par-
ticulate organic matter, they are not released in an equal proportion. Important progress has been made in the research on the regenera-
tion behavior of biogenic elements during organic matter degradation, which is mainly reflected in the following aspects. (1) The C :

N ratio and C : P ratio of particulate matter in water gradually increase with the increase of water depth, indicating that granular nitro-
gen and granular phosphorus in water usually have a faster mineralization rate than granular carbon. (2) The preferential release inten-
sity of phosphorus than carbon during organic matter degradation under anoxic conditions was much higher than that in oxygen enriched
environments. (3) The polyphosphate cycle and enzymatic hydrolysis driven by microorganisms may be the important factors leading to
the preferential regeneration of phosphorus in the degradation process of organic matter. After eutrophication, the preferential regenera-
tion of phosphorus may accelerate the recycling of phosphorus, which is easy to form a positive feedback mechanism of " algae blooms
— water hypoxia intensification — preferential regeneration of phosphorus during organic matter degradation" . This positive feedback
mechanism has increased the difficulty of lake eutrophication restoration. The future research should focus on the mechanism and eco-
logical environmental effects of the differences in regeneration behavior of biogenic elements during organic matter degradation.

Key words:; lake; biogenic elements; phosphorus; organic matter degradation; preferential regeneration



