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Fig. 1 Removal of ammonia nitrogen from solution by plants after four days
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Figure 2 Total nitrogen content in the different plant leaves after four days
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Fig. 3 Free amino acid content of different plant leaves after four days
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Fig. 4 Protein content of different plant leaves after four days
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Physiological Response of Three Common Submerged
Plateau Plants to Ammonia Nitrogen
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Abstract: In this study, three submerged plant species (Vallisneria natans, Najas marina and Potamo-
geton perfoliatus) were selected for a stress test with high concentrations of ammonia nitrogen (NH,;—N)
Four NH,—N concentrations with a control (0, 0.1, 3, 15 and 50 mg/L) were set, and the physiological
response of the three plants to the different concentrations were compared by determining the levels of
NH,-N and dissolved oxygen in the solution, and the total nitrogen (TN), free amino acid (FAA),
soluble protein, chlorophyll-a and maximum photochemical quantum yield (F,/F,,) in the plant leaves.
The response of submerged plants to high concentrations of NH,;—N was then characterized and the
causes of submerged macrophyte degradation at high NH,—N concentrations were discussed. With
increasing solution concentrations of NH,—N, the removal rate of NH,;—N by plants decreased. In treat-
ment groups with NH,—N below 15 mg/L, the removal rate of NH,—N by V. natans was clearly lower
than by N. marina and P. perfoliatus. In the treatments with higher NH;-N, the TN in V. natans
leaves was higher than in the leaves of N. marina and P. perfoliatus, while the levels of FAA and solu-
ble protein were highest in P. perfoliatus leaves. When the concentration of NH,—N in the water body
exceeded 15 mg/L, the chlorophyll-a and protein in the three plants declined, while the FAA increased.
Further, the F./F,, of macrophytes decreased significantly, indicating that photosynthesis was inhibited
when the NH,—N concentration reached 15 mg/L. In conclusion, the submerged macrophytes cannot
survive in aquatic ecosystems at NH,—N concentrations at or above 15 mg/L, due to loss of photosyn-
thetic capacity. This study revealed the causes of submerged macrophyte degradation in lakes with high
NH,-N, and provides theoretical guidance for using submerged macrophytes to restore aquatic ecosys-
tems with high NH,—-N levels.

Key words:submerged macrophyte; ammonia nitrogen; free amino acids; Vallisneria natans; Najas mari-

na; Potamogeton perfoliatus



