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Removal of N and P by Phragmites japonica Steudel

Table 1. Dry weight and length (mean+ SD) per plant be-
fore and after experiment

Before experiment  After experiment

. 3.98+2.68 3.90+2.68
Dry weight (g) (n=252) (n=308)
42.60+15.98 43.00+16.95
Shoot length (cm) (n=252) (n=308)
28.42+8.88 28.71+9.5
Root length (cm) (n=265) (n=260)

g F7te] ¢lsith(Table 1).
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Table 2. Uptake of N and P (mean+8D) by Phragmites
Japonica Steudel. as a function of hydraulic re-
tention time (HRT) and concentration (mg/g/
day). Each uptake represents the mean of fifteen

determinations
inflow con HRT
(mg/L) 1lday 2day 3day 4day 5day

NH;-N (mg/g/day)
0.308 0.099 0.068 0.051 0.035 0.039
(0.006) (0.006) (0.002) (0.001) (0.000)
0.932 0.200 0.074 0.072 0.068 0.064
(0.017) (0.006) (0.007) (0.005) (0.009)
2.794 0.484 0.248 0.188 0.161 0.110
(0.099) (0.036) (0.099) (0.060) (0.030)
7.74 1.460 0.662 0.404 0.426 0.367
(0.279) (0.145) (0.065) (0.108) (0.070)
23.92 5.048 3.808 4.506 3.119 3.006
(1.716) (0.343) (0.555) (0.530) (0.264)

NO;-N (mg/g/day)
1.461 0.482 0.293 0.234 0.163 0.180
(0.017) (0.027) (0.011) (0.005) (0.001)
4.268 1.367 0.449 0.333 0.264 0.224
(0.034) (0.011) (0.026) (0.091) (0.030)
12.550 2.098 0.833 0.418 0.430 0.326
(1.295) (0.053) (0.133) (0.156) (0.062)
36.088 5.924 3.696 2.398 2.534 2.301
(1.555) (0.864) (0.586) (0.757) (0.513)
110.17 17.654 13.623 17.425 12.749 11.852
(3.343) (0.764) (0.892) (0.699) (0.540)

PO,-P(mg/g/day)
0.348 0.079 0.065 0.053 0.037 0.042
(0.012) (0.011) (0.003) (0.002) (0.002)
1.010 0.089 0.035 0.021 0.022 0.023
(0.087) (0.023) (0.014) (0.011) (0.011)
3.860 0.198 0.117 0.072 0.051 0.045
(0.091) (0.054) (0.026) (0.025) (0.032)
8.621 0.845 0.370 0.185 0.192 0.162
(0.352) (0.111) (0.056) (0.051) (0.069)
25.92 2.185 2.005 2.859 2.180 2.356
(0.725) (0.276) (0.816) (0.176) (0.279)
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Fig. 1. The uptake of NH,-N (mg/g/day) by Phragmites
Jjaponica Steudel. according to HRT. ¢, inflow of
0.308 mg/L; @, 0932 mg/L; A, 2.794 mg/L; =,
7.740 mg/L; *, 23.920 mg/L. Each uptake repre-
“sents the mean of fifteen determinations.
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Fig. 2. The uptake of NO3-N (mg/g/day) by Phragmites
Jjaponica Steudel. according to HRT. ¢, inflow of
1.461mg/L; @, 4.268 mg/L; A, 12.55 mg/L; m,
36.088 mg/L; *, 110.170 mg/L. Each uptake repre-
sents the mean of fifteen determinations.
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Fig. 3. The uptake of PO;-N (mg/g/day) by Phragmites
Jjaponica Steudel. according to HRT. ¢, inflow of
1.461 mg/L; ®, 4.268 mg/L; A, 12.55 mg/L; m,
36.088 mg/L; *, 110.170 mg/L. Each uptake repre-
sents the mean of fifteen determinations.
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(R2=0.886, R=0.942)

PO,~P:log Up=—0.947-0.112 HRT+0.888 log NC
(R2=0.680, R=0.826)

(UP: amount of uptake (mg/g/day), HRT: hydraulic

retention time, NC: Inflow concentration of Nutrient

solution)
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Effects of Nutrient Concentration and Hydraulic Retention Time
on the Removal of N and P by Phragmites japonica Steudel

Jung-Yi Shin and Young Il Cha

(Department of Environmental Sciences and Engineering, Kyunghee University,
Yongin 449-701, Korea)

Abstract - Uptakes of N and P by Phragmites japonica Steudel. are determined in continuous
flow tanks as a function of hydraulic retention time (HRT, days) and nutrient concentration (NC).
Results show that the uptake was higher at shorter HRT and higher nutrient concentration, and
the regression equations were estimated. Mean above ground biomass of Phragmites japonica in
the middle reaches of Sagimak stream was 335.92 g/m?, and estimated uptake by this vegetation
were 7.31~20.15 NH,~N, 31.15~95.84 NO3~N, and 4.09~11.48 PO,-P mg/m?%day in Sagimak
stream, respectively when HRT was 1~5 days. According to this study, it is concluded that
Phragmites japonica Steudel. are suitable for water quality improvement of stream through
nutrient uptake at short HRT and high concentraion. [Phragmites japonica Steudel., uptake,
hydraulic retention time (HRT), concentration].



