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Characteristics and Contribution of Oenanthe javanica Uptake to Nitrogen and Phosphorus Removal Based on

a Micro—aerated Ecological Floating Bed

LI Hai-ying"?, LI Wen—chao', FENG Mu-hua', PAN Ji-zheng'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences,
Nanjing 210008, China; 2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

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 g-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—

tribution
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Figure 1 Location of the experiment
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Figure 2 Schematic diagram of the micro—aerated

ecological floating bed
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Table 2 Growth complexion of Oenanthe javanica

koma FERER KERER GBI
1~35 14.8+5.2 ¢ 1.3+02 b 16.1+5.3 ¢
35~60 342+143 b 24+04 b 36.6+14.2 b
60~80 71.1£22.7 a 52+1.6 a 76.2+22.6 a

T RN PRFOR IR — ST R AU 95% 1 B KFo

2.1.2 AW RArid

AR 80 d, KT A T EAE 2 497.2~3 144.4
g m? Z[a], Hrfok B A T i 27954 ¢-
m?, K B R A E Z O 134, it ER 3
A3HTRT UL B S K A A AR B T TR HE R A K
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AT K A ) A S 3 S

R3EKOIWKFENMETE
Table 3 Biomass(dry weight) of the Oenanthe javanica
growing 80 days

RAE K ERREY KRR A

(7 g m? gom gom?
PEKSE 2 923.1+102.7 a 221.2+42.2 a 3 144.4+133.6 a 132
HIER 2 826.1£176.9 a  204.4£20.4 a 2 497.2£968.7 a 13.8
7K 2 636.9£152.6 a 199.2+£11.6 a 2 836.1£152.7 a 13.2
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Table 1 The influent wastewater characteristics during experiment

i H COD, BODs TN NHi-N NO;-N NO;-N TP SS
e fmg - 1! 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
fifaf/gem?-d’  129.25+41.84  50.51x19.84 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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Table 4 Nitrogen and phosphorus concentrations in different parts of Oenanthe javanica( growing 60 days )

— TP/g 'Akg" TN/gt ke
i e it it e it
HEK 7.08+0.29 a C 10.800.82 a A 8.41+0.17 a B 32.04£322 2 A 21.07+2.30 a B 27.45+1.05 a A
i 6412049 a C 10.020.54 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
Hiok s 6.58+0.49 a C 9.97+0.48 a A 8.1420.42 a B 30.7622.46 a A 22.76+1.59 a B 24.72+0.88 a B

T /NG FROR [ — 9 HEAT LA RS 7B m B8R ) — AT HEAT LU #8 AR 95% 1) 25K

RS TEEKHHAKAENPHEE
Table 5 N and P concentrations of Oenanthe javanica at different

growing stages

K L g ke KTt g kg™

&6 AEEKMEAKE N P REEZEH LR
Table 6 Nitrogen and phosphorus accumulation rates of Oenanthe

Javanica at different growing stages

MR MR K LB A e w2 d KR AR A g e

KA . R . R N , \ ,
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 20.34+1.52 ¢ 4.50+0.65b 23.21+1.63 b 4.58+0.15 b 60~80 d 20 0.956+0.540 a 0.053+0.095 ¢ 0.106+0.033 a 0.006+0.005 b

xR T KEX NP HRKE
Table 7 N and P uptake by the Oenanthe javanica
) P/g-m™ N/g-m™
B ; ; . ; ; .

K bR JK T R i syl K bR KT BRI sV Thens
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




1912 ARG O AR TE RO TN P RRPE B RGERBR N P STRRIGBTSE

2009 4£ 9 H

2.3.2 RGEXEYLRIK N P AY2BR

FRGE R BRI Y K TN TP (RCR IR 8, K
TN 1 NHi =N P24 52 535318 3.16 1 1.67 mg- L,
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Table 8 Concentration and removal rate of the effluent

EfELN AR Bi/mg - L PE L BRAI% JBRHfi /g m- d!

TN 3.16+1.42 77.4 11.22+6.56

TP 0.25+0.14 75.1 0.77+0.28
NHi-N 1.67+1.47 84.7 9.60£6.49
NO;-N 0.10+0.16 - -
NO;-N 0.54+0.60 - -
COD, 34.35£19.93 72.5 93.65+45.99

2.3.3 JKAFMICTE ek NP 22 BR A 5Tk

KA 35.60.80 d 1, RIS N () Rk X il g
SAERIFRELRSE TN 2Bk 8 1 5Tk o351 h4.50%
6.06% 1 6.87% , W.3% 9; B & /KT A4, H e N
X ARG LR N (oA 8 S s KX N
WS E R 2248 N LBRpg— N d4e, e
MIEAL SRSV E A R R G LBk N B 2L

A4 35 d B KRR PR S R SR B TP
Y 18.53%;7F 60 d 2247, HLRI &k 26.82% ;K
80 d A4, Wik PMEREERE TP LxaEn
22.00%. FAbFR G KTNSO RGER P DTERA
JeHl AR R H, [RIHA R, AKTXT P Y
WAVE U RGEBR P I — B2 % RGN LBk P
F14) = BEAL ) Ay 32 S5 194 WA RS AR TR A FH A =1 E 7K O A R
WAER
2.3.4 JKFTHRBRISA: P A L

FER G Kot R AT K 3 A R A KT

xR 9 EYRBERM SN REH N P HIEBRTTE

Table 9 Contribution of plant uptake to TN and TP removal in
the treatment system
Ak TN 7 LBREH L% TP (5 LBREI L%
FEd K EFE KRR B KRR KT R

35 4162120 035+0.04 4.50+123 17.13+3.83 140+0.17 18.53+£3.99
60 5.66+098 040+001 6.06+099 24.96+347 1.86+0.11 26.82+3.53
80 633+048 054+0.07 687053 2045+331 1.55+0.14 22.00+343

HRARRE ST U R . 255 RBI (3R 10), K
TR PR 7R A 28 A B I A PR £ 2aU A T Y i
107 cfu-g™, AL 55 AR RO AL T R — B
G A HLBEANTE | TCHLBE AN T £ 230 107 efu-g™
10° cfu-g™,

10 KAFRIRAREBEE

Table 10 Rhizosphere bacteria amount of Oenanthe javanica

FEFR I HEK ity s K 3
BRI x107 cfurg? 73#5.6 6959  6.86.8
WA B G F Y X107 cfu-g™ 54461 5551  5.8458

MBI R F2 H /X107 cfu g™ 1713 22£1.6  2.7+3.7
AU IR/ 107 cfu-g! 48452  37#32 51453
TeHUBEREFRH/x10° cfu - g 46+64  45+37 51450

3 e
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M-S INT N P Wi iy A5 Akl

A WA F B — S22 B ) R SR A TR IR R
SAMN T LR N P &5 ) FE2am a9, 78
AL RS KO RS N B SRR/, A
B R GE L BRE I 10%, H L HCE Y isie e isfe
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