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The response to external phosphorus loadings of experimental aquatic systems
with submerged plants of different root to shoot ratios™

CHEN Deyuan, XIE Yifa & LIU Zhengwen
Department of Ecology and Research Center of Hydrobiology, Jinan University, Guangzhou 510632, China

Alﬁm Owing to their capability to take nutrients from both water and sediments, submerged macrophytes play an
important role in maintaining the clear-water ecosystems in shallow lakes. Species with different root to shoot ratios may
have different effects on lake ecosystems. In order to explore the responses of aquatic ecosystems with different submerged
macrophytes to external nutrient loadings, this study, we established experimental ecosystems inhabited with two submerged
macrophyte species Vallisneria natans and Hydrilla verticillata, and compared their biomass, the phosphorus (P) concentrations
in water and in sediments under different phosphorus loadings. The results showed that with the increase of P loadings the
biomass of V. natans decreased and that of H. verticillata increased; the root to shoot ratio was higher in V. natans than in H.
verticillata, though both decreased during the experiment. Compared with the control without submerge macrophytes, the
water and sediments of both V. natans and H. verticillata had lower P contents. V. natans had more significant effects than H.
verticillata on sediment P contents. In contrast, the effect on water P concentrations was more significant in H. verticillata than
in V. natans. Thus, our study suggests that in higher external nutrient loadings, H. verticillata is more sufficient to reduce P
concentrations in waters than V. natans. However, the effect of V. natans and H. verticillata on aquatic ecosystems need further
study when there is a strong sediment resuspension.

W submerged macrophyte; phosphorus; root to shoot ratio; Vallisneria natans; Hydrilla verticillata; shallow lake
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Table 4 Changes in total phosphorus (mg; mean + SD) at the beginning and end of 12-week nutrients addition

{7 faf Low nutrient loading

= ffer High nutrient loading

T o Fagees TR W TR T W
Control V._natans H. verticillata Control V_natans H. verticillata
& Nutrients added 6.00 +0.00 6.00 +0.00 6.00 +0.00 30.00 +0.00 30.00 £ 0.00 30.00 £ 0.00
7K Waters -2.05+0.85 -8.99 + 1.81 -16.77 +1.18 13.31 +0.73 4.56+2.48 -16.16 = 0.51
YUY Sediments 8.05+0.85 -41.64 £ 1.57 -6.46 £ 1.04 16.69 +0.72 -22.53+£2.59 -17.04 +£3.97
YLK ALY Submerged macrophytes 0.00 +0.00 56.63 +2.06 29.24 +0.14 0.00 £ 0.00 47.97 £0.29 63.20 £3.52

FUER WD, IE R .

Negative values indicate decreases; positive values indicate increases.
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