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Abstract

BACKGROUND: Constructed wetlands for wastewater
treatment are vegetated by wetland plants. Wetland plants
are an important component of wetlands, and the plants
have several roles in relation to the livestock wastewater
treatment processes. The objectives of this study were to
investigate the growth characteristics and nutrient
absorption of water plants in constructed wetlands for
treating livestock wastewater.

METHODS AND RESULTS: In this study, livestock
wastewater treatment plant by constructed wetlands
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consisted of 1t water plant filtration bed, 2" activated
sludge bed, 34 vertical flow(VF), 4" horizontal flow(HF)
and 5% HF beds. Phragmites communis TRINIUS(PHRCO)
was transplanted in 3" VF bed, Iris pseudoacorus L(IRIPS)
was transplanted in 4" HF bed and PHRCO, IRIPS and
Typha orientalis PRESEL(THYOR) were transplanted in
5% HF. Growth of water plants in constructed wetlands were
the highest in October. The IRIPS growth was higher than
other plant as 264 g/plant in October. The absorption of
nitrogen and phosphorus by IRIS were 3.38 g/plant and
0.634 g/plant, respectively. The absorption of K, Ca, Mg,
Na, Fe, Mn, Cu and Zn by water plants were higher in the
order of IRIPS > THYOR > PHRCO.

CONCLUSION(S): The absorption of nutrients by water
plants were higher on the order of IRIPS > THYOR >
PHRCO in constructed wetlands for treating livestock
wastewater.

Key Words: Constructed wetlands, Growth characteristics,
Livestock wastewater, Nutrients uptake, Water plant
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A: Mixed filter media in VF bed (Coarse sand : Broken
stone : Calcite = 3 : 2 : 1),
B: Mixed filter media in HF bed (Coarse sand : Broken
stone : Zeolite = 3 : 2 : 1).

Fig. 1. Particle size distribution of the filter media used.

Table 1. Characteristics of the livestock wastewater used

pH EC COD SS T-N T-P

dS/m mg/L
Average 68 264 10,639 9400 5,024 725
SD 07 028 2451 2,514 1,127 102

* Standard Deviation.
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Table 2. Characteristics of the filter media used

Mixed filter media pH EC OM TN TP

K Ca Mg Na Fe Mn Cu /n

1:5H,O0 dS/m  g/kg

A 8.0 0.06 59 11.1 305
B 7.5 0.05 6.9 16.2 51.4

mg/kg

15,688 69,373 2484 308 3,741 149 135 855
1,643 1451 1,009 324 2972 114 114 52

A: Mixed filter media in VF bed (Coarse sand : Broken stone : Calcite = 3 : 2 : 1),
B: Mixed filter media in HF bed (Coarse sand : Broken stone : Zeolite = 3 : 2 : 1).

Table 3. General characteristics of water plants in livestock wastewater treatment plant

Korean name Scientific name Bayer code Vegetative characteristics Source
Z) Phragmites communis TRIN. PHRCO 1-3 m height, 1-2 cm diameter, September blooming gstel;?ge
ks X)5T . . . . Wetland
¥ ¥ Iris pseudoacorus L. IRIPS 0.5-1 m height, 2-5 cm diameter, May blooming Lake

b , . . . . Wetland
= Typha orientalis Presel TYHOR 1-1.5 m height, 1-2 cm diameter, July blooming Riverside
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Fig. 2. Diagram of a livestock wastewater treatment
system by natural purification method with water
plant filtration and activated sludge beds.
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Table 4. Growth characteristics of water plants in livestock wastewater treatment plant

Bed Bayer At mothhs after Dry weight  Plant heights Root heights Branched number
code transplanting of plant (g/plant) (cm) (cm) (ea)
1 21.4+2.1 63.1+7.1 11.2+3.2 7+0.8
3w Vertical flow PHRCO 3 36.4+4.2 196.2+42 .4 21.4+6.8 16+4.2
5 28.4+1.6 118.4+10.3 19.8+2.4 11+1.4
1 78.1+4.6 42.8+6.8 20.1+1.1 6+1.1
4t Horizontal flow IRIPS 3 264.4+21.1 145.6+£11.7 32.549.1 12+3.2
5 186.4+12.2 84.5+15.1 30.5+10.2 10+4.3
1 15.8+3.1 52.7+10.2 14.5+8.6 6+0.9
PHRCO 3 31.5+2.7 211.4+30.0 36.1+12.4 12+5.1
5 17.2+3.1 104.7+24.7 24.8+104 8+2.4
1 65.5+5.2 54.2+10.2 13.6+6.5 7+1.0
5% Horizontal flow IRIPS 3 204.8+9.0 151.6+13.2 34.5+10.2 12+2.1
5 175.4+8.4 784+ 6.9 24.9+8.5 9+1.1
1 34.2+3.8 42.8+11.2 74+2.1 7+0.9
TYHOR 3 103.4+2.2 215.6+14.7 18.9+2.2 10+1.8
5 86.2+£9.1 112.8+9.4 15.4+4.2 8+1.8

PHRCO : Phragmites communis TRINUS., IRIPS :
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Fig. 3. Uptake of T-N and T-P by water plants at months after transplanting of plant in livestock
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