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Comparison o Nutrient Uptake from Rural Domesic Sewage o Aquatic Pants
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Abgract : The ability of 7 high aguatic plants was conpared in congructed wetland Smulated for rura domegic
sawage treatment. The treatment sysemwith hydrophytes had a higher remova eficiency to QOD ,tota nitrogen (TN) and
total phogphorus (TP) than that without hydrophytes. The remmoval contribution rate of plant accumulation to nitrogen and
phogporuswas 7 % - 63 % ,12 % - 65 % ,reectively. Nitrogen and phogphorus accumulation in gems and leaves were
higher than that in rootsof nog tested hydrophytes. The conprehensve eval uation result indicated that ,according to plant
purification ability to the contamination ,the order was Arundo donax > Triarrhena sacchariflora > Acorus calamus >
Phragmites communis > Iris pseudacorus > Lythrum salicaria > Sagittaria trifolia. The cluger result showed that these 7
hydrophytes were sorted into three groups ,the firg group including A. donax which possessed the gronges accumulated
ahility to the contamination ; The seoond group including A. calamus, Triarrhena sacchariflora, P. communis ,which pos
sesed gronger accumulated ability ; The third group including 1. pseudacorus, L. salicaria and S. trifdia whose uptake
ability to water pollution was lowes of the three groups.

Key wor ds :Hydrophyte ; Renoval of nitrogen and phogphorus;; Dequrative ability
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Tab.1l Aquatic plantsteged in the experiment
Hart gpecies Family Resurce Characteridic
Iris pseudacorus
Lythrum salicaria
Sagittaria trifdia
Acorus calamus
Phragmites communis
Arundo donax
Triarrhena sacchariflora
1.2 (TN) (TP)
« )
( 60 cm, 50 cm, 40 cm) 1.3
P/C  ( 60 cm, 10 cm) , (my) = (30L) x (myL)
2 .
0 cm 0.6 cm , , (% X 100
10
40 cm 1.5 2.0cm () = (mg) x
(mg) = ()«
B/C () ()
2 X ( )
Tab.2 Pdluter concentration of the domegtic sewage (%) = x 100
uxd in the experiment
Roll uer Q0D ™ TP (%) = X
/ (mg/L) Concertration 132.00 29.81  0.49 100
,2006 , ()
, 2, (mykg) = (ko
7 1.4
8 , Exce 2003 ,  SAS(V9.1) Dun-
5 4 caris
30L , 2
: ( ) 2, 2.1
10 cm 30d QoD , TN TP
, 30 , ;
L (CODc) (1 QoD
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(p>0.05), 2356
The sare Ietters in the figure mean ro dgnificant difference by Duncan’ s new multiple range teg (p >0.05) ,the same as Tab.2,3 5,6
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Fig.1 Removal rate of aquatic plantsto COD,TNand TP
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Tab.3 Removal contribution rate to Nand P o aquatic plants, CK without aquatic plants and other factors
! % ! % ! %
Aart sedies Aaudic plants CK without aguatic plants COther factors
i N P N P N P
|. pseudacorus 28.8+1.0d 14.1+0.8d 15.4+0.5 11.3+0.3 55.8+1.1 74.4+0.8
L. salicaria 21.7+1.8e 19.6%x2.9c 62.4+1.8 68.9%£3.2
S. trifdia 7.3+0.6f 23.6%x2.6c 76.4+0.8 64.8%+2.8
A. calamus 42.8+2.6¢c 12.7+2.2d 42.2+2.6 76.3%£2.1
P. communis 29.5+2.0d 12.2+0.9d 55.5+£2.0 76.4+0.9
A. donax 62.8+£3.0a 65.2+t5.2a 21.9+3.0 24.0%5.2
T. sacchariflora 49.0+4.2b  36.2+3.8b 35.8+4.2 52.9+3.9
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Fig.4 Ratio o rootsto semsand leaves on N, P accumulation and biomass
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Fig.5 Nitrogen removal ability of aquatic plants 0.00 025 050 075 100 125 150 175 200 225 250
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RAinl= - 0.39%; +0.35X; +0.52X3 + 0. 55X, +0. 39X ;
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Tab.4 Egenvalues o the corrdation matrix and eigenvectors o principal component analysis
1 2 3 4 5
Prinl Rin2 Rin3 Rind Prin5
X1 -0.39 0.48 0.78 0.00 0.10
X2 0.35 0.63 -0.28 0.24 0.58
X3 0.52 0.20 0.15 -0.81 -0.13
X4 0.55 0.14 0.26 0.53 - 0.57
Xs 0.39 - 0.56 0.47 0.11 0.55
/ % Proportion 57.52 29.99 7.38 4.69 0.41
| %Cumul ative proportion 57.52 87.51 9. 89 99.59 100
X1, X2,X3,Xs Xs Q0D N P

Note: X; ,X2,X3,X4and Xs mean renovd rate o QODq ,remova rate of nitrogen ,remova rate of phogphorus ,nitrogen accumul ation ahility ,phogphorus accumu-
Iation ahility ,regectively.

5 1,2
Tab.5 Score o Prinl, Prin2 and synthetic assessment
1 2
Rinl Pin2 __ Synthetic assesament
Rant name
Sore Rank Sore Rank Sore Rank
|. pseudacorus -1.89 7 0.92 2 -0.81 5
L. sdlicaria -1.54 6 -0.21 5 - 0.9 6
S. trifdia -1.35 5 -2.15 7 -1.42 7
A. calamus 0.34 4 1.49 1 0.64 3
P. communis 0.34 3 0.73 3 0.41 4
A. donax 2.72 1 - 0.8 6 1.31 1
T. sacchariflora 1.38 2 0.07 4 0.81 2
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