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Abstract A micro—aerated ecological floating bed system was developed to mitigate the negative influences of black—odor, oxygen deficiency
and high concentration of ammonia—nitrogen in polluted river systems. The system was comprised mainly by biofilm packing, floating aquatic
macrophyte and auxiliary aeration device. Taking Oenanthe javanica as an example of water plant, the characteristics and contribution of its
uptake to nitrogen N and phosphorus P removal in the system were studied in a period of 80 days in situ. Significant growth of the plant
Oenanthe javanica was observed with total biomass dry weight ranging from 2 497.2 ¢-m™to 3 144.4 g-m™, and a biomass ratio of 13.4 be—
tween above water and underwater part at the end of the study. Different concentrations of N and P were found in different parts of Oenanthe
Javanica with the following orders leaf>root>stem for N and stem>root>leaf for P respectively. The uptake rates for N or P were demonstrated
highly dynamic in different growth periods with general trends 60~80 d>35~60 d>1~35 d for N and 35~60 d>1~35 d>60~80 d for P respec—
tively. However, the total uptake of N and P by Oenanthe javanica was increased gradually. Total N uptake increased from 17.69 ¢ -m™ to
61.66 g-m™ and total P from 4.99 g-m™ to 13.55 g-m™ from the start to the end of the experiment, which was mainly depended on biomass of
the plant and concentrations of N and P in the respective tissues. Most N and P were enriched in the above water part, which accounted for
92.2%~93.4% and 92.5%~93.1% of total N and P uptake, respectively. The uptake of N by Oenanthe javanica accounted for 4.50%, 6.06%
and 6.87% of total N removal of the system at the days of 35, 60, and 80 d of the experiment, while the uptake of P accounted for 18.53%,
26.82% and 22.00% of total P removal in the system at respective sampling days. This study suggested that Oenanthe javanica uptake was not
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the main mechanism for TN and TP removal in the system and rhizosphere bacteria Oenanthe javanica might play an important role in N re—

moval of the system.

Keywords micro—aerated ecological floating bed; Oenanthe javanica; nitrogen and phosphorus uptake; uptake characteristics; removal con—
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Figure 2 Schematic diagram of the micro—aerated

ecological floating bed
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1* 2 o 1~35d
119 m, 16.1 g-m™-d™ 35~60 d
1.5m 2700 m? 36.6 g-m>-d™ 60~80 d
43.7% 762 g-m>-d™,
o 80 °
d o 5
Table 2 Growth complexion of Oenanthe javanica
6 400 m* 0.12:1~0.19:1 r ; F
; 2007 6 M gm-d° g
2007 9 R 1~35 148452 ¢ 1.3+0.2 b 16.1+53 ¢
N.P 35~60 342+143 b 24+04 b 36.6x14.2 b
1 16.543.6 °C pH 7034044 60~80 71.1£22.7 a 52+1.6 a 76.2+£22.6 a
NHi-N o
NH:i-N N 85% DO 2.1.2
0.5 mg-L71, 80d 2497.2~3 1444
1.4 g m™ 27954 ¢-
N m™ R 134, 3
oy _
3 o
1 mx1 m, 3 20 d
Table 3 Biomass dry weight of the Oenanthe javanica
. NP H, growing 80 days
N / / / )
g m? g m? g-m®
2923.1+102.7 a 22124422 a 3 144.4+133.6 a 13.2
: 2 826.1+176.9 a 204.4+20.4 a 2 497.2+968.7 a 13.8
° 2 636.9+152.6 a 199.2+11.6 a 2 836.1+152.7 a 13.2
N N N 2.2
g 2.2.1 N.P
SPSS version 11. 5 60 d .
SPSS Inc., Standard Version o 3 .
N.P o 4 N,
2
P N
2.1 N > > P
2.1.1 > > P
, P o
N.P o
1
Table 1 The influent wastewater characteristics during experiment
CODy, BODs TN NH:-N NO;-N NO;-N TP SS
/mg- L 124.71+40.37  48.73%19.14 14.82+7.18 10.93+£7.24 0.23+0.42 0.10£0.13 0.99+0.37 76.76+£32.26
Jgem?ed™ 129.25+41.84  50.51+19.84 14.49+7.75 11.33£7.50 0.24+0.43 0.10+0.14 1.03+0.39 79.56+33.43
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3 N.P P
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N.P o 2.3 N.P
35 80d 2.3.1 N.P
N.P 60 d, N N.P
2.2.2 N.P N.P
N.P 5 N.P T . 35.60 80d
35d N N.P N 17.69.40.81
31.51  9.04 g-kg™ N.P 61.66 g-m™ p 4.99.12.39.13.55 g-m™,
30.37 837 g-kg™ 80 d N.P
N.P 2034  4.50 g-kg™ o 7 N.P
N.P 2321 458 ¢-kg™, N.P N.P
N.P 92.29%~93.4% . 92.5%~93.1% N.P
N.P o o
4 N.P 60d
Table 4 Nitrogen and phosphorus concentrations in different parts of Oenanthe javanica growing 60 days
TP/g-kg" TN/g-kg™
7.08£0.29 a C 10.80+0.82 a A 8.41+0.17 a B 32.04£3.22a A 21.07£2.30 a B 27.45%1.05 a A
6.41:0.49 a C 10.02+0.54 a A 8.06+0.40 a B 34.74£2.50 a A 20.90+2.01 a B 25.80+4.56 a B
6.58+0.49 a C 9.97+0.48 a A 8.14+0.42 a B 30.76+2.46 a A 22.76+1.59 a B 24.7240.88 a B
95%
5 N.P 6 N.P

Table 5 N and P concentrations of Oenanthe javanica at different

growing stages

Table 6 Nitrogen and phosphorus accumulation rates of Oenanthe

Javanica at different growing stages

/g-kg /g-ke /gem?-d”! /gem?-d!
/d
‘ N P N P N P N P
35 31.51+1.56 a 9.04+0.88 a 30.37+0.84 a 8.37+0.22 a 1~35d 35 0.466+0.134 a 0.132+0.030 b 0.039+0.005 b 0.011+0.001 b
60 27.70+0.40 b 8.42+0.28 a 25.99+1.38 b 8.21+0.19 a 35~60 d 25 0.871+0.095 a 0.277+0.023 a 0.054+0.004 b 0.019+0.001 a
80 2034+1.52 ¢ 4.50+065b 2321+1.63b 4.58+0.15b 60~80 d 20 0.956+0.540 a 0.053+0.095 ¢ 0.106+0.033 a 0.006+0.005 b
7 N.P
Table 7 N and P uptake by the Oenanthe javanica
P/g-m™ N/g-m™
35d 4.62+1.03 b 0.38+0.05 b 4.99+1.07 b 16.32+4.70 ¢ 1.37£0.17 ¢ 17.69+4.84 ¢
60 d 11.53£1.60 a 0.86+0.05 a 12.39+1.63 a 38.10+6.60 b 2.72+0.06 b 40.81+6.64 b
80 d 12.59£2.04 a 0.96+0.08 a 13.55+2.11 a 56.82+4.27 a 4.85+0.61 a 61.66+4.72 a
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77.4% .84.7% TP N 107 cfu-g™,
75.1%. COD., 10° cfu-¢g™,
34.35 mg']_f]o 10
N P Table 10 Rhizosphere bacteria amount of Oenanthe javanica
™ TP 1122 0.77 g*m™>-d™, /107 cfurg? 73456  6.9+59  6.8+6.8
8 /X107 cfu-g”  54%6.1  5.5:51  5.8:5.8
Table 8 Concentration and removal rate of the effluent A0 elug? 1713 22216 27237
a1 % g /x107 cfu-g™! 4.8+5.2 3.7+3.2 5.1+5.3
TN 3.16£1.42 77.4 11.22+6.56 IO cfug’  46+64  45£37 5150
TP 0.25+0.14 75.1 0.77+0.28
NH;-N 1.67+1.47 84.7 9.606.49 3
NO;-N 0.100.16 - -
NO;-N 0.5420.60 - -
CODy, 34.35+19.93 725 93.65+45.99 >
N.P N.P
233 N.P
35.60.80 d N N.P N
TN 4.50% p o
6.06% 6.87% 9 N
N N N.P nel,
N
N N o N.P =18
35d P TP N
18.53%  60d 26.82% 10% .
80 d p TP N
22.00% P P 18.53%~26.81%
P o o
P P
N “972”0
o YDT
234
N 3 N
10
9 N.P
Table 9 Contribution of plant uptake to TN and TP removal in :
the treatment system 4
TN 1% TP 1%
/d
35 416£120 035:004 450+123 17.13:383 140+0.17 18.53+3.99 N.P
60 560098 040:001 606099 24964347 1862011 26.82+3.53 N.P N.P

80 633x048 054+007 6.87+0.53 2045+3.31 1.55+0.14 22.00+3.43
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