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Influence of Nuftrient Pulse.; Input on Nitrogen and Phosphorus Concentrations
and Algal Growth in the Sediment-Water System of Lake Taihu

CHEN ':Jie"Q, XU Hai’, ZHAN Xu'®, XU Di’, ZHU Guang-wei’, ZHU Meng-yuan’, JI Peng-fei'?,
KANG Li-juan’

(1. School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China; 2. Taihu Laboratory for Lake Ecosystem
Research, State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China)

Abstract: Lake sediments not only act as a reservoir of nutrients, but are also a source of secondary pollution of nutrients for overlying
water, which can buffer the variations in nutrients in overlying water and affect nutrient bioavailability and algal growth. In the current
study, a simulation experiment was conducted using sediment cores collected in Meiliang Bay. Our aim was to elucidate the effect of
nitrogen (N) and phosphorus (P) pulse input on variations in the water nutrient level and algal growth. We also clarified the migration
and redistribution process of N and P between the sediment overlying water and algae. The results showed that the concentration of N in
overlying water of the treatment group (with sediment) was much lower than that in controls (no sediment) when N was input at a
pulse rate of 0. 30 mg+(L-+d) ~'. The loss rate of N in the overlying water of the treatment group ranged from 0. 144 mg+(L-d) ™' to
0.156 mg:(L-d) ™' and that in the control ranged from 0.021 mg-(L-d) ' to 0.039 mg-(L+d) '. On the contrary, the
denitrification rate of overlying water in the treatment group ranged from 40. 793 mg- (m*-d) ~' to 44. 193 mg-(m*-d) ™', accounting
to 48% -52% of the external N loading. In contrast, the denitrification rate of overlying water in controls was from 0. 021 mg- (L-d) ™
t0 0.039 mg-(L-d) ™', only accounting for 7%-13% of the external N loading. These results indicated that the sediment-water
interface is the main site of denitrification in shallow lakes and plays an essential role in reducing N pollution in lakes. With respect to
the pulse input of P at a rate of 0. 015 mg+(L-d) ~", the majority of P (about 52% -58% ) was imported into the sediment at a rate
from 2. 210 mg- (m*+d) ~'to 2. 422 mg-(m’-d) ~", and only a small proportion, approximately 23% -26%, was utilized by algae. The
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remaining P existed in overlying water in a dissolved state. These results implied that the sediment can buffer the external P input as an
obvious “sink” effect of nutrients. Our results also showed that the sediment acts as a “source” of P when no external P was added.
The release rate of P from the sediment to overlying water was from 0.310 mg+(m*+d) ~' to 0.468 mg-(m*-d) ~'. In situ high-
resolution analysis of ZrO-Chelex DGT showed that the DGT-P concentration in the interstitial water was much higher than that in the
overlying water, and the concentration of DGT-P was significantly correlated with the concentration of DGT-Fe in interstitial water.
These results indicate that changes in the redox potential may cause considerable release of internal phosphorus. In summary, our study
showed that internal P in sediments can be released into the overlying water and support the growth of algae when the external nutrients

are controlled. As a result, a delayed response was observed in the nutrient concentration in overlying water to external P reduction.

Therefore, the dual control of N and P may have a better practical application to mitigate cyanobacteria blooms in shallow lakes.

Key words : phosphorus ; nitrogen; sediment; pulse input; algae; Lake Taihu
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