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EFFECTS OF CO, FERTILIZATION IN AQUATIC ECOSYSTEMS ON
THE CARBON SEQUESTRATION AND EUTROPHICATION MITIGATION

LIU Xing' > HE Haibo' LIU Zaihua'
(1. State Key Laboratory of Environmental Geochemistry —Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081  Giuzhou;
2. University of Chinese Academy of Sciences Betjing 100049)

Abstract

Whether carbonate-weathering can form long-term stable carbon sink is largely controlled by the efficiency of
biological carbon pump( BCP) effect in aquatic ecosystems. Eutrophication is a phase of BCP effect which would
enhance the carbon sequestration efficiency but has negative feedback on aquatic ecosystems. How to realize the
win-win strategy for carbon sequestration enhancement and eutrophication mitigation is a challenging environmental
science problem. It is generally believed that the controlling elements of eutrophication are nitrogen ( N) and
phosphorus ( P) . However BCP is also controlled by carbon element and carbon limitation is as important as N
and P in the study of productivity and eutrophication especially in eutrophic and karst water which is attributed to
the intensive phytoplankton bloom and alkaline karst aquatic ecosystems. Aqueous CO, fertilization can effectively
alleviate C limitation promote productivity enhance carbon sink and inhibit eutrophication by changing biological
structure and improving efficiency of P removal by BCP. It is estimated CO, fertilization can enhance photosynthetic
carbon sequestration by 28% and increase organic carbon accumulation rate by as much as three times.Based on
this this paper reviews the possibility of achieving a win-win status of water quality safety and carbon sink safety in
the water body through CO, fertilization in aquatic ecosystems and reveals its mechanism which mainly includes the
influence of CO, in water on the composition and succession of biological communities and the efficiency of
phosphorus removal by BCP effect. On this basis the specific features of karst water and the impact of biological

structure changes on carbon sequestration enhancement and eutrophication mitigation are prospected.

Key words: CO, fertilization; carbon sequestration; eutrophication mitigation; biological carbon pump;

aquatic ecosystems



