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Studies on the Nutrient removal potential of selected
aquatic plants in the pig waste water.

Bok-Young Kim*, Kyu-Sik Kim*, Young-Dae Park**

Summary

The aquatic plants were cultivated in pots containing pig waste water,adjusted to three levels of NH4-N conce-
ntration 50, 100 and 200ppm. The aquatic plants were Eichhornia crassipes solms-laub, Monochoria korsakowii Re-
gel et maack, Zizania caduciflora, Typha orientalis, Acorus asiaticus, Cyperus exaltaus, Colocasia antiquotum var.
Yield, content and amount of nitrogen and phosphorus absorped by plants, and growth status were investigated.
The results obtained are as follows.

1. The content and removal amount of nitrogen and phosphrus by plants were the highest in Eichhornia crassipes
solms-laub.

2. Yield of dry matter in plants in 100ppm NH-N was in the order of Eichhornia crassipes solms-laub) Zizania ca-
duciflora) Typha orientalis)Monochoria korsakowii Regel et maack)Acorus asiaticus.

3. The removal amount of nitrogen by plants in the 100ppm NH,-N was in the order of Eichhornia crassipes so-
Ims-laub)Zizania caduciflora>Monochoria korsakowii Regel et maack) Typha orientalis?Acorus asiaticus)Coloca-
sia antiquorum var,Cyperus exaltatus. Removal amount of phosphorus was in the order of Eichhornia cras
sipes solms-laub)Monochoria korsakowii Regel et maack)Zizania caducilora) Typha orientalis)Acorus asiaticus)
Cyperus exaltatus)Colocasia antiquorum var.

4. Concentration causing growth damage was 200ppm of NH4-N in Eichhornia crassipes solms-laub, Zizania caduci-
flora and Typha orientalis and 100ppm in Monochoria korsakowii Regel et maack and Acorus asiaticus.

5. Nitrogen content was the highest in leaf and phosphorus content was the highest in float of the water hyacinth.

6. The number of panicles of the water hyacinth increased by 752 pieces and dry matters were about 5,000kg/10a

during one year.
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Table 1.Chemical components of the waste water used.

unit ;. ppm
pH CcOD NH,-N P,0s K Ca Mg
7.2 2,620 780 687 1, 053 548 117
Table 2. Chemical properties of the soil (sediments) used.
Ex. Cations (me/100g)
pH OM(%) P.0s (ppm) T-N(%) =
K Ca
4.9 1. 34 0.21 29.7 0. 46 3.02 0.79
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Table 3. Yield (dry matter) of various plants by the different NH,-N concentrations in waste water.

unit ; g/0.42m?

Concentration of NH~-N

plants

50 100 200
Eichhornia crassipes solms-laub. 687. 0 882. 5 861. 0
Monochoria Korsakowii Regel et Maack. 342. 1 318. 8 208. 9
Zizania caduciflora 574.5 579.7 320. 1
Typha orientalis 456. 7 480. 7 398. 5
Acorus asiaticus 227.6 199. 2 182. 9
Cyperus exaltatus 197. 6 184. 0 121. 3
Colocasia antiquorum var. 154. 4 117. 1 95.7
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the different NH,-N concentrations in waste water.

unit ; %
concentration of NHN (ppm)
plants

50 100 200 50 100 200

N N N P,0; P,0O; P,0s

Eichhornia crassipes solms-laub. 2.48 3. 10 3.52 1. 62 2. 86 2.18
Monochoria korsakowii Regel et maack 2.23 2.38 2. 66 1. 61 1. 99 1. 64
Zizania caduciflora 1.87 2.38 2. 56 0. 66 0.72 0. 58
Typha orientalis 1. 33 1. 50 177 0. 69 0.75 0. 54
Acorus asiatalcus 2. 06 2.40 2.67 0. 93 121 1. 08
Cyperus exaltatus 0.59 0. 66 1L 13 0. 58 0.72 0.93
Colcoasia antiquorum var. 1.68 2.10 2. 87 0.99 111 1. 26
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Table 5. The removal amounts of nitrogen and phosphorus by the plants in waste water.

unit : g/0.42m’

concentration of NH N (ppm)

plants 50 100 200 50 100 200
N ” ” P.,0s " "
Eichhornia crassipes solms-laub 17.04 27.36 30.31 11.13 25.24 18.77
Monochoria korsakowii Regel et Maack 7.63 7.59 5. 56 5. 51 6. 34 3.43
Zizania caduciflora 10.74 13. 80 8. 19 3.79 4. 17 1. 86
Typha orientalis 6. 07 7.21 7.05 3. 15 3.61 2.°5
Acorus asiaticus 4. 67 4. 78 4. 88 2.12 2.41 1. 98
Cyperus exaltatus L17 121 137 L 15 1.32 113
Colocasia antiquorum var. 2. 59 2. 46 2.75 1.53 1. 30 121
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Fig. 1. Relationship between yield and growth pe-

riod in the pig waste water.
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Fig. 2. Relationship between number of panicles

and prowth period in the pig waste water.
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Table 6. Number of panicles, yield and removal amount of N,P.0;, K.O by Eichhornia crassipes solms-laub

grown in waste water.

concentration Number of panicles Dry weight amount amount of removal{kg/7month)

NH-N(ppm) (piece/7month) (kg/7month) N P.0, K,O
50 840 3, 954 96.0 67.2 49.2

100 752 5, 002 1510 140. 6 98.5

200 1, 061 4,765 166. 2 107. 8 148.0

Table 7.Content of nitrogen and phospherus in various parts of Eichhornia crassipes solms-laub grown

in waste water.

unit ! %
concentration N P,0Os
NH,-N{ppm) leaf float root leaf float root
50 325 2.58 2. 11 1. 56 2.34 2.17
100 2.81 2.74 2. 42 1.96 3.08 2. 49
200 4. 09 3.47 322 1. 65 2.84 2.93
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