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Relationship between calcium pump driven by submerged macrophytes and phosphorus
cycle in water

ZHU Duanwei, ZHU Hong, NI Lingshan & XIAO Pengcheng
( Laboratory of Plant Nutrition and Ecological Environment Research, Huazhong Agricultural University, Wuhan 430070, P.
R. China)

Abstract; Phosphorus cycle in water contains processes of various abiotic and biotic transformations of phosphorus in water column
and corresponding sediments. Calcium in the sediment can be up-taken by submerged macrophytes and then released to the water
column from the leaves, which can form calcium carbonate with CO3~ in the water column. In this process, a small amount of sol-
uble phosphorus incorporated into calcium carbonate forming CaCO;-P coprecipitation, leading to the transformation of soluble
phosphorus to hard dissolved phosphorus. This kind of calcium pump driven by submerged macrophytes in water environment plays
an important role in the phosphorus cycle. Research proves that CaCO;-P coprecipitation can be formed on the leave surface of sub-
merged macrophyte Potamogeton crispus and the content of total phosphorus in the coprecipitation changes in a wide range. In addi-
tion, the coprecipitation of calcium and phosphorus in the newly-formed sediments exists a process that polyphosphate can evolve to
apatite gradually. Tt is not clear if this process occurred during the coprecipitation of calcium and phosphorus on the leave surface
of submerged macrophytes is related to the phosphorus removal by submerged macrophytes. In this review, the research progress on
the contributions of calcium transportation to the phosphorus cycle in the water system was introduced in detail, together with phos-
phorus cycle, function of calcium, and calcium pump hypothesis driven by submerged macrophytes and its implications.
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Tab. 1 The ratio of calcium and phosphorus in the precipitates on leaves
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0.202 0.136 0.67 0.153 0.326 2.12
2 0.172 0.223 1.29 0.084 0.197 2.34
0.176 0.031 0.18 0.062 0.141 2.28
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Fig. 1 SEM images of precipitates (a, b) in the experiment and corresponding XPS spectras (¢, d)
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