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Characteristics of Nutrient Uptake by Aquatic Plant in Constructed Wetlands
for Treating Livestock Wastewater
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Abstract : This study is to investigate the removal rates of nutrient in water, the biomass of water plants, and the
total amounts of T-N and T-P uptakes by water plants to evaluate the ecological characteristics of the constructed
wetland for treatment of livestock wastewater in Yangji-ri, Nonsan-si from June through November 2011. During the
experimental period, the monthly plant biomass of constructed wetland in July were the highest as 669.4 kg, while
the lowest in November as 200.1 kg. The research showed that the average nitrogen and phosphorus contents in
aboveground and underground biomass of Phragmites australis were 21.9 + 0.6 ~ 32.1 + 1.5 mg/g, 151 + 55 ~
249 + 57 mgl/g, 1.5 £ 0.3 ~ 24 + 0.2 mg/g and 1.6 + 0.6 ~ 2.5 + 0.6mg/g, respectively. The maximum amount
of T-N and T-P uptake by Phragmites australis were 28.0 kg in July and 2.5 kg in June, respectively, while the
minimum amount of T-N and T-P uptake by Phragmites australis were 9.7 kg and 0.7 kg in November,
respectively. The removal rates of T-N and T-P in constructed wetland for treating livestock wastewater were 23.0
% and 59.1 %, respectively. The results of this study is expected to deduce the circulation of contaminants and
nutrient in the wetland afterwards.
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Fig. 1 Location of the constructed wetland in Nonsan city, Korea
Table 1 Characteristics of the constructed wetland
Cell Surface Storage water HRT for Dominant plant
Treatment region area volume depth design flow SDECIES
Ne- (m?) () (cm) (hr)
o o c g 2008 2011
Cell 1 Settling basin 560 453 80.9 5.5 Pa Pa
Cell 2 Areation pond 776 565 72.8 6.8 Pa Pa
Cell 3 Deep marsh 805 810 100.6 9.8 Pa Pa
Cell 4 Shallow marsh 527 280 53.1 3.4 Ms, Phj Ms, Phj
Cell 5 Deep marsh 1,427 1,626 110.3 19.6 Pa, Ta Pa, Ta
Cell 6 Settling basin 350 272 7.7 3.3 Nn X
Total - 4,492 4,006 - 48.4 - -
Pa: Phragmites australis, Ms: Miscanthus sacchariflorus, Phj: Phragmites japonica, Ta: Typha orientalis, Nn: Nelumbo nucifera
I R=R = 2] 1o 2] 3] =%
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o = - - -
THEA el FEFE AF s W
NEHFAREY] FEHFAJ] AFHFA A B2 Ao @Rkete] Ao o] &&dith %

- 123 -



Aie LGN AR sl AL 533
EHoz ¥A 93, F A2 Microwave -

digestion H(Model : MARS Xpress)C.& 73]
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FANE] AEY AR AFHEA Cell 1,
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30 cm A7|9] WHFE 717 /Y AAE e
], B BE AR ARGt Hit s

<~ Water sampling point
1 3 Biomass sampling point
mp Water flow path

- Kjeldal(Allen et al, 1974)02 ZF Q&
Microwave - digestion H(Model MARS
Xpress)o. 2 AAZ(USEPA, 1990) & ICP /
AES(Model : ICP - 7510)% #413}3ith(Allen
et al, 1974).

Fig. 2 Sampling points for water quality and plant samples
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Table 2. The concentration of T-N-T-P at influent and effluent in constructed wetland from June

2011 to November 2011

Month Site T-N(ug/L) T-P(ug/L)
Influent 197.8 13.4
June
Effluent 130.7 3.1
Influent 176.2 8.3
July
Effluent 153.4 8.7
Influent 135.8 14.9
August
Effluent 72.1 6.0
Influent 174.9 6.7
September
Effluent 151.1 4.3
Influent 211.8 14.4
October
Effluent 147.6 1.9
Influent 173.0 4.8
November
Effluent 169.2 1.6
Influent 178.3 £ 25.9 10.4 + 4.3
Mean + SD
Effluent 137.4 £ 34.2 4.3 + 2.7
Removal rate(%) 23.0 59.1
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FAZE 29 o wf T-N-T-Po] A%t &<
7} 29.1 ~ 37.7, 26.0 ~ 835 %=, WIAF
(2007)8 099 A= 96 Mxm e
Ao A 2] FIAF AA gl T-N-T-P2 A
71 E8S 27 64, 69 %R Haslgon, B <
SaAle] Aol vl thAh He ghe eI

AL -
o ols GAR fUEE S99 FE Aol

o

AFHEA Ul Ao T4 &L 24 9
HslE Fig. 3ol YeERATE AR B9t
Sz & MEFES 90 ~ 31.8 kg/m’)
A5 wolm 7} I Aule] weud 7 A
2 Cell 3914 8.1 + 5.2 ke/m?2.2 714 =
A vebdeos, Cell 1014 2.6 £ 1.6 ke/m*S.
7 A gebgth AdE e 89 31.8

kgm’e® 714 =7 vehon
oJgro g 9] g;H ] j]_ 71—/&3]_‘_: RHoz L}E}\;\LE}.
AFHA F A WAL 77.2 ~ 1394 m’
o] WS How AW o Hy A4 W
Cell 2014 33.2 £ 8.6 m’o.& 714 =4 g
o Cell 5914 18.2 + 6.2 mo.& 7} ut
A L}EWE} 7 ~ 999 A4 WHo] FuHor

0% AAA

W o) fii= o5 JFAE QlE dsd A
A& X*oﬂﬂi Aelstar FAsS7] Tz ¢
chelet,

GRHA 7 AEg] JFEA Ul A9 F
AHE Fato] AP Bete] 7+ w4 Al
F AEFHS 2 Stk AFEA U 2l F
AEEES 200.1 ~ 669.4 ke WYE Kol 7
)

3 3|

o & AEFLE Cell 3914 146.1 £ 83.0 kgo
2 7P =A JEted, Cell 1914 751 +
o2 7P WA YEeRsth

- 125 -



) 1L ] VA VeI

[} .m m [ — - G5) w
e E g | e m e £
am 2| 2 e —

F— n | 1 ] u®

7 |eel e A |e0]
L T TSI s T I
— | ) ..m e
=zm © — ° ] ¢

115 . L)

| oL ] oL
] siP .w [ .m — s w
e § D m. —la» §
| — ] w [ — H m— 4 ) ,..m.

TII®) [ . T2

A _MHE._. i i _MHD-_.
sy, | . s
— Y @ s E— o ) w
(— e < ] am °

(] [ R

] oL T [e10]

— T S — ] s
— L I ) 3 e 3

— ) I — Y

T [ %

feiol T e10)

 — e} [ | — L}
e £ e ¢ e £
— T e B e g

U [ —

S R ° i 0§ § § 8 8 § % °
(8%) ssewoig |e10) (Ju/By) sseworg {w)ealy Jan0) juerd

Fig. 3 Changes in biomass growth and plants cover area at the constructed wetland
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Table 3. T-N and T-P contents of Phragmites australis in the constructed wetland

Month Site T-N(mg/2) T-P(mg/g)
Shoot Root Shoot Root
Cell 1 21.3 12.9 2.3 1.7
Cell 2 22.2 15.8 2.2 2.2
June Cell 3 214 17.4 2.0 2.9
Cell 5 22.5 18.2 2.2 3.0
Mean + SD 219 £ 0.6 16.1 £ 2.3 2.2 £ 0.1 2.5 % 0.6
Cell 1 28.6 19.6 2.5 2.2
Cell 2 24.5 18.7 2.1 1.7
July Cell 3 27.2 11.9 2.4 1.3
Cell 5 22.9 18.6 2.3 1.7
Mean + SD 25.8 £ 2.6 17.2 £ 3.5 24 £ 0.2 1.7 £ 04
Cell 1 27.0 19.5 2.8 2.2
Cell 2 23.1 17.3 1.9 1.9
August Cell 3 20.2 7.1 2.4 0.9
Cell 5 21.1 16.5 2.3 1.4
Mean + SD 22.8 £ 3.0 15.1 £ 5.5 24 £ 0.4 1.6 £ 0.6
Cell 1 28.2 18.6 1.8 1.8
Cell 2 31.2 21.7 1.9 1.6
September Cell 3 32.7 30.0 1.6 2.0
Cell 5 33.4 29.5 2.1 1.7
Mean + SD 314 £ 2.3 249 £ 5.7 1.9 £ 0.2 1.8 £ 0.1
Cell 1 30.2 25.3 1.9 3.0
Cell 2 33.4 25.3 2.0 2.2
October Cell 3 33.2 24.0 1.8 2.7
Cell 5 31.5 21.4 1.6 1.8
Mean = SD 32.1 £ 1.5 240 £ 1.9 1.8 £ 0.2 24 £ 0.5
Cell 1 27.0 25.3 1.5 3.0
Cell 2 24.0 25.3 1.1 1.7
November Cell 3 24.8 24.0 1.8 1.6
Cell 5 24.2 214 1.6 2.2
Mean + SD 25.0 £ 1.3 24.0 £ 1.9 1.5 + 0.3 2.1 £ 06
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