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Fig. 6 Correlations between P concentration in water and algal biomass
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Effects of macroalgal blooms on phosphorus concentrations in water and
sediments of Rongcheng Swan Lake

WEI Quan, SHAO Xuelin, GAO Li*

Ocean School, Yantai University, Yantai 264005, China

Abstract: The fresh sediments and filamentous algae sampled from the dominated zone of Chaetomorpha spp. in Rongcheng Swan
Lake were incubated in laboratory to study the changes of biomass and phosphorus (P) enrichment amount in algae, and total P (TP)
and soluble reactive P (SRP) concentrations in water of different treatments. In addition, the influence of algal growth on P forms in
sediments was analyzed. The results showed that Chaetomorpha grew faster at high P concentration in water, and relative growth
rates (RGR) reached up to 14.88%. However, RGR decreased gradually as the P concentration in water declined. Chaetomorpha
biomass varied considerably among different treatments. The biomass at the high P treatments were higher than those at low P
treatments, and the great difference reached up to 26.50 g. During the growth period, TP and SRP concentrations in water declined
remarkably, and TP concentrations at high P treatments declined from 0.93 mg-L" to 0.01 mg-L™". At the low P treatments, SRP
concentrations in water were lower than 0.006 mg-L™". The sediments can release P for Chaetomorpha growth when water P level
was low, and concentrations of redox-sensitive P (BD-P) and Fe/Al-bound P (Fe/Al-P) decreased by 23.98% and 12.61%,
respectively. At the high P treatments, P enrichment amount in algae were relatively high. While at the same P level, P enrichment
amount at the treatments with sediments was significantly higher than that without sediments. Correlation analysis suggested that
algal biomass was well correlated with TP and SRP in water. At the high P treatments, TP and SRP concentrations had significantly
negative correlation with algal biomass, but had significantly positive correlation with RGR. The results demonstrate that P nutrient
in water and sediments can both promote the growth of Chaetomorpha. Furthermore, algal growth can reduce P concentration in
water as well as accelerate P release from the sediments.
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