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Removal and tolerance of 4 submerged plants to nitrogen and
phosphorus in reclaimed water
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Abstract: [Objective)] Nitrogen and phosphorus removal rates and tolerances of 4 submerged plants
were studied to provide basis for selection of plants growing in landscape reservoirs supplied with reclaimed
water. [Method) Hydrilla verticillata s Elodea canadensis , Potamogeton crispus and Ceratophyllum dem-
ersum were planted in reclaimed water with different total nitrogen (TN) and total phosphorus(TP) con-
centrations. TN and TP were measured during the experiment and regression equations between concentra-
tions of TN and TP with time were established. Then, the removal of nitrogen and phosphorus was stud-
ied. [Result] TN and TP dissipated as the increase of plants planting time with negative exponent relation-

ship. The capacity of plants purification is associated with not only plant species but also the TN and TP
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initial concentration. H ydrilla verticillata had the highest TN removal rate in reclaimed water while Cera-

tophyllum demersuml had the lowest. Elodea canadensis had the highest TP removal rate, while Cerato-

phyllum demersum had the lowest. Potamogeton crispus had the widest nitrogen tolerance while Cerato-

phyllum demersum had the narrowest. Elodea canadensis had the widest phosphorus tolerance while Cera-

tophyllum demersum had the narrowest. [Conclusion] When TN concentration was 5— 15 mg/L and TP

concentration was 0. 5— 1.5 mg/L., Hydrilla verticillata and Elodea canadensis had high removal rates

and they can be chosen as pioneer plants to improve water quality of landscape lakes supplied with re-

claimed water.

Key words: submerged plant;reclaimed water;removal rate;tolerance range
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Fig.1 Correlation of TN-z regression equation coefficients a or b and TN initial

concentration (C,) for Hydrilla verticillata
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Fig. 2 Correlation of TN-z regression equation coefficient a or b and TN initial

concentration (C,) for Elodea canadensis
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Table 1 TN-z regression equations of 4 submerged plants
LR7EUES TN-¢ [al 775 72 ViR
Plant TN-z regression equation Equation number
B IRF M B Hydrilla verticillata y=1(0. 782C, +0. 063) e(0- 002C5 —0.037C, +0.047: 2
IR ¥ Elodea canadensis y=1(0. 948C, —0. 569)63(0.001(‘;{—0.011(0—0,067)[ (3)
W HL Potamogeton crispus y=0(0.867C,+0. 278) e*- om(‘g —0.007Cy —0.071)t 4)
4 Ceratophyllum demersum y=(1.098C, —0. 789)6(0‘0‘]1(% 0.020C, +0.027)¢ (5)
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Note:y,Cy and ¢ denote total nitrogen (TN), TN initial concentration of water system and time, respectively.
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Fig.5 Correlation of TP-z regression equation coefficient a or b and TP initial

concentration (C'y) for Hydrilla verticillata
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Fig. 6 Correlation of TP-t regression equation coefficient a or b and TP initial

concentration (C'y) for Elodea canadensis
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Fig. 8 Correlation of TP-z regression equation coefficient a or b and TP initial

concentration (C'y) for Ceratophyllum demersum
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Table 2 TP-z regression equations of 4 submerged plants

LERYLLES TP~z [l )9 J5 #2 T RT S
Plant kinds TP-¢ regression equation Equation number
Bt BE: Hydrilla verticillata y= (0. 660C", +0. 023) e(0- 156C'E —0.314C" +0.002)¢ 6)
R Elodea canadensis y=1(0. 668C",+0. 053) e - 073("3 0.184C' ( —0.092)¢ 7
ﬁﬁ Potamogeton crispus y=1(0. 73()(;’0 “+0.078) e 183(‘% —0.303C"; —0.002)1 (8)
4 Ceratophyllum demersum y=1(0.774C 4 —0. 034) (0 057C'E —0.094C' | —0. 020> 9)
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Note:y,C'y and ¢ denote total phosphorus (TP), TP initial concentration of water system and time, respectively.
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