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Fig. 1 Biomass changes of five wetland plant combinations
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Fig. 2 Dynamic changes of pollutant concentrations in sewage
Fx1 EHEWHESI TNHEBRE
Table 1 TN removal rate of wetland plant combination
b3 £ B %/ % Removal rate FHEBRE/ N
Average
Treatments 6d 12d 18 d 24 d 30 d 36 d 42 d 48 d
removal rate
CK 41.72a+0.54 28.72a=0.61 38.58a+0.96 45.70a+1.05 43.23a+0.71 57.26a+0.31 61.21a40.50 57.93a+1.00 41.60a%+2.09
T+C  73.06e+0.61 55.46d+0.81 74.81d=40.93 82.86b20.30 92.75¢E0.46 97.59d40.06 97.53cd40.22 98.33cd=0.06 71.59¢+3.79
T+CH+L  53.86b+0.68 44.09b+1.13 65.46b+0.78 90. 64e40.48 97.65e40.11 97.60d+0.33 97.05bc+0.12 97.98cd=+0.11 74.71e+3. 50
T+C+HI+N 57. 14¢40.85 54.14d£0.53 77.85e40.45 89.95d+0.25 90.71b=0.30 94.86¢+£0.53 96.05b20.41 95.81b+0.33 72.94d£3.53
T+C+Z+N 51.75b+0. 64 47.45¢40.71 70.02c40.52 86.67c+0.52 94.87d+0.42 92.25b40.28 96.38b2-0.48 97.39c40.28 70.75b+3. 64
THCHT  70.22d40.80 62.29e+0.64 82.641+0.53 92.73e£0.23 95.91d+0.11 97.71d+0.32 98.53d=+0.09 99.01d=+0.04 77.67{+3.56
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2.3 EMEWAEI k&R NH -NEB Rl 30 - BG4 30.36.42 F 48 K} . 45 4H 4 4

HER NH, -N {2 L BR300 92.93% .94, 71 % .

B & 2b Ak 2 A, 45 4 A KR b NH, 7 -N 94, 12% F1 94. 99%; X I 45 SR, B AW H &

W BE W R R, Ah B ) X NHL N TR R NH,-N & B i 6. 49 mg- L' T ZEMK T

HEBZEF(P<0.05), WEwHH (0~6 KK 0.45 mg-L', 55X M4 (2.56 mg- L) EF B,

oONH,-N i bR, B R8H & T 60%; AhER A A X NHY-N B fb 30 R W 3 5

12 d i NH, -N ¥ B R [ R2 B2 1|1, He b BR 41 M(P<<0.0D . HEHEGFHEBREER AL

WS THZE NH-N P aaW BE 6. 49 mg » L' 5 Bl E(P>0.05), i+ e+ 8 B i (T +

J5(12~30 d) ,NH, " -N ¥ B4k 22 F [ (B F B CH L) LB R m (76. 79%) 5 B & T XF
TR R S5 (30~48 d) . NH, " -N ¥ i /Nt W2 (41. 97 %),

x2 EMEWMAAX NH -NHERR

Table 2 NH, -N removal rate of wetland plant combination

b %%/ % Removal rate T EBRR/ N
A Average
Treatments 6d 12d 18d 91 d 30 d 36 d 94 154

removal rate

CK 34.31ax2.41 0.04a£3.06 60.40bx1.93 61.33ax0.36 54.36ax£4.59 57.39ax1.62 59.79ax2.09 60.55a%1.84 41.97a%2.80
T+C 62.32b22.36 45.27bx2.10 50.00ax1.76 80.72b=+0.83 92.16b20.60 93.26b£0.27 96.57¢£0.23 96.88d=40.13 69.73b=E3.57

T+CH+L  82.54d£1.22 65.60d+1.54 82.54cE1.18 90.38e+0.83

©

2.20b£1.21 95.03b%0.03 90.02b%0.5 92.80b=+0.33 76.79c¢£3.35

T+C+I+N 72.97¢+2.34 60.64cdE1. 72 88.38e£0.33 91.23e£0.33

©

4.10b£0.15 93.21b£0.13 92.33bc£3.32 93.56bct0.15 76.27¢£3.43
T+C+Z+N 68.69cx1.58 64.24cd=0. 6784, 10cd=£0. 43 84.42¢£0.15 95.16bx£0.11 94.42b20.32 95.66cx0.15 95.94cd20.10 75.85¢cx3. 42

T+CH1  71.26c%1.38 58.62cE1.11 86.66de£0.44 87.83d+0.15 91.06b£0.24 97.65¢£0.15 96.03c+0.18 95.76cd*0.11 76.10c£3.48

2.4 BRMEMAHAEIKEF TP HEBRIHR H1 6.34 mge L' FFER 0.05~0.30 mg+L". Bl
HI 2 FIER 3 Al A 415 /9 TP IR X 41(2. 20 mg-L") . AL B4 & X TP

W 3 W SR R Ab BRI [ 6 TP AR AR A AL BOR WA B3 (P<<0. 05), & 441
3 R (P<C0. 05) . IR WI (0~6 ), TP ¥k EHRRERBECR D HEFN . THCHI+HN>
R TR, T+HCHI+NAES ERBRES K T+C+L>T+CHI>TH+CH+Z+N>T+C>
81.07% H T+ C 4 A& M &b TN 25. 24%, CK; Hf THCHI+N M T+HC+L W44 %1k
B A E R BE(P<0.05) /5 12 KB T+ RO e AR OF X bR R 4 Bk 730 710 M
C LM A TP WA T, th i (12~30 d 72.71% , 5 HR(39. 85 %) 2 S . 3 (P<<C0. 05) 5
FHAWE R L T (30~48 Dk I TP W 5 fie/IMEH BLAE T+C+L &b 48 d B, ¥k
TUesh., KB IEAT 36 dJF.SAEWA A EAUH0.05 mge L', KRR 99. 215, 5 X ]
RIK 95. 40 %0 iR IG LE R A A4l TPk E  41(65.30Y0) 2R B,
x3 RMEWAEI TP XBE

Table 3 TP removal rate of wetland plant combination

fh g £ W% /% Removal rate THRBRE 7
Average
Treatments 6d 12d 18 d 24 d 30 d 36 d 42 d 48 d

removal rate

CK 35.65b41.23 10.57a%1.28 28.71a+0.81 47.63a£0.79 45.58a+0.74 63.88a+0.42 61.36a%0.33 65.30a£1.56 39.85a+2.60

T+C

o

5.24a%1.37 33.28b=+0.18 56.47b=+0.33 82.33b%0.57 90.22b+0.33 96.53d£0.09 94.79¢30.24 95.90bc30.48 63.86b+4.05

T+C+L  65.14d20.33 38.17c20.48 66.09e20.18 96.69e=x0.24 95.11d=40.18 95.74cd=0.40 98.26e=£0.18 99.21d=%0.18 72. 71dex3. 84
T+C+I+N 81.07f£0.42 43.38d£0.33 72.56{£0.51 85.65¢£0.16 94.16d£0.24 94.95¢£0.16 94.01bc£0.24 97.63cd20.24 73.71le£3.60
T+C+Z+N 60.57¢+0.33 43.38d£0.33 63.56d+0.24 87.22¢£0.27 92.27¢%0.33 93.85b+0.31 93.38b+0.33 95.27b+0.42 68.78c+3.55

T+C+1  71.29e=x0.24 33.75b20.27 61.83cE0.24 92.13d=£0.77 95.11d=£0.27 95.90d=0.09 97.32d=%0.18 98.26d=+0.18 71.73d=*3. 86
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T, R AL T R X B4, J5 K% ks pH
9. 21, KR 2 PE L BEE T A AR L A5 A
HA KM pH ¥ R X 50 45 B, A1 9 4K ik
pH REFFE 7. 54~8. 00, X T JoAH ¥ 19 25 [ % 1R
ZH(8.50) , s BHAE Y X5 K pH A B B el /B .
2.6 BUKREEITEN

K FARSOR B8 04 SR R ol BB Y 25 5 DT 45 A
YA AR RE F1. LA B ar T, 05 e 9 1
EBREFRFERT 36 d, TSR 36 d B 4548 br ik
HIATI R ERNT (R O.5 By Ha s
5K EALBE HHERE B T+HCHI>T+CHL>
T+C>TH+CHI+N>T+C+Z+N, Hif, T+
CHIL.THCHL Z ¥ bhg Iy i iy — 28, HXF &
W &b R m T 98%; T+C. T+HC+I1+N
EEALRE TR K A BN ER R T+
CHZ+N A G fbne Jrad i, Ay i 3 & ik

x4 AMEVEESESESHRE
Table 4 Comprehensive score ranking

offive plant combinations

K& PR Membership function value

Ak B Y
" HEF

Treatments TN NH{ -H TP Total
Sorting

score
CK 0 0 0 0 6
T+C 0.9975 0.8908  0.9998 0.9627 3
T+C+L 0.9974 0.9349  0.9740 0.9688 2
T+C+I+N 0.9298 0.8898 0.9512 0.9236 4
T+C+Z+N 0.8652 0.9197  0.9193 0.9014 5
T+C+I1 1. 0003 1.0000 0.9831 0.9945 1

3 gwHiw

AR .5 MR A AR R R .
Horp, 37 b R K R 5 BE 0 T T AR+ R A+
WEFHEE(THCHIAN A S A ER A H
hg T I -HE K R W 5 T B BE AR K T R 18] A= K 8
T S K DL A B SE AR A K A e A A
ReE 2 Ml s MM AE Y., X5 ke
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Wyt M A SRy e /0N o X P RE R R T A% R
PEAS ] B i S 5 LB A A A e sl LR AE
AN SEOL R S5 2 AR/, o

BTG YW B 25 B R 5 4% 4 A A W B R A O
P RBMY AW R RS TNLTP LB R A ¢
PR 49k 0. 615 (P<C0. 05),0. 652 (P <
0. 053X 5 G WAL A IIF 7 45 SR 2 0L, i B A=
) £ 34 B R R A ) AL BE D I TR SRR 2L AT AR
F VA K A A e A RE S B B R AR L A G B
% JO0 0 38 Xof A 40 A TR 2 A W

fF 5% 2 B, b B[R] 5 4 BRSO R % L I
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[, — 5 T AT BE AR R e A M5 G ek vk
WK o i B B K v 5 |k e B [l AL S —
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Ve s o A B ) SRE R B R K T . AR IR
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Simulate Study on the Purification Effect of Urban
Sewage by Five Combinations of Wetland Plants

LI Ting' , YANG Heng' ,PAN Yuan-zhi' ,ZHOU Yu-jue' ,LIU Yang’ ,GUO Li'
(1. College of Landscape Architecture, Sichuan Agricultural University, Chengdu 611130, China; 2. College of
Forestry,Sichuan Agricultural University,Chengdu 611130, China)

Abstract; In order to study the growth status of each plant and its removal effect on water pollutants,the plant
combinations with good purification effect were screened out. Six kinds of dominant wetland plants, including
Cyperus alterni folius (C) , Zantedeschia aethiopica (2) , Iris pseudacorus (1), Thalia dealbata ('T), Lythrum
salicaria (1) ,and Nymphaea tetragona (N) ,were selected to construct five combinations,and then the growth
status and purification capacity of five plant combinations were comparatively studied under the indoor hydro-
static conditions. The results showed that: (1)every plant combination grew well in the sewage,the growth rate
was above 45%. (2) All of five plant combinations had good purification effects on total nitrogen(TN) ,ammo-
nium nitrogen(NH, -N) and total phosphorus(TP) ,and had obvious effect on pH improvement. The degree of
purification was different among different combinations,among them,the combinations of T+ C+1+N and T
+C+L had the best purification effect on TP, which final removal rate were 99. 21% and 97. 63%. T+ C+1
had the best purification effect on TN which final removal rate was 99. 01% ; there was no significant differ-
ence in NH, -N removal performance among different combinations. (3) The processing time had significant in-
fluences on the purification ability of plant combinations,and the span time 30-36 d had the best purification
effects. Comprehensive evaluation showed that the combinations of T+ C+ L and T+ C+1 had the strongest
comprehensive purification ability, strong adaptability and good landscape effect, which could be used as the op-
timal plant combination for sewage purification.

Keywords: plant combination; urban sewage;nitrogen and phosphorus; purification effect
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