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Selection of Winter Plant Species for Wetlands

Constructed as Sewage

Treatment Systems and Evaluation of Their Wastewater Purification Potentials
CHEN Yong-hua, WU Xiao-fu, CHEN Ming-li, JIANG Li-juan, LI Ke-lin, LEI Dian, WANG Hai-bin

(Institute of Environment Science and Engineering, Central South University of Forestry and Technology, Changsha 410004, China)

Abstract:In order to establish an evaluation system for selection of winter wetland plants possessing high wastewater purification

potentials in subtropics areas, designed sewage treatment experiments were carried out by introducing into the constructed wetlands 25

species of winter wetland plants. Cluster analysis was performed by including harmful environment-resistant enzyme and substrate

enzyme activities into the commonly applied plant screening and assessment indexes system. The obtained results indicated that there

were significant differences among the tested winter plants in their root length and vigor, leaf malonaldehyde( MDA ) , biomass, average

nitrogen and phosphorus concentration and uptake, and urease and phosphoric acid enzyme activities in the root areas. Based on the

established evaluation system, the tested plants were clustered into 3 groups. The plants in the 1st group possessing high purification

potentials are Oenanthe javanica, Brassicacapestris, Juncus effusu,

Saxifragaceae, Iris pseudoacorus, Osmanthus fragrans and Iris

ensata; those in the 2nd group possessing moderate purification potentials are Brassica oleracea var acephala, Calendula officinalis,

Aucuba japonica, Ligustrum lucidu, Beta wvulgaris, Rhododendron simsii and llex latifolia; and those in the 3rd group with low

purification potentials are Brassica oleracea var acephala, Calistephus chinensis, Rosa chinensis, Antirrhinums, Liriope palatyphylla,

Zephyranthes candida, Fatshedera lizei, Petunia hybrida, Ilex quihoui, Dianthus caryophyllus and Loropetalum chinensis.

Key words; winter wetland plant; root vigor; malonaldehyde (MDA)
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Fig.1 Process of the treatment system
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Table 1 ~ Water quality analysis during experimental period (average month value)
1 cOD TN TP
I fi] L e K Ik N oK iR NS H ke g NS
e /mg-L"" /% /mg-L"" /% /mg-L"" /%

EERik/| 64.34 40. 57 30. 63 27.87 1.39 36.57
2007-11 18.0 .

ALY 73.47 32.14 32.74 22.92 1.52 30.51

AHHEY 68.27 39.63 28.03 32.35 1.45 40.23
2007-12 7.5

ToAE Yy 77. 11 31.81 30. 36 26.71 1.55 36.38

HAEHY 71.11 34.36 32.61 26. 66 1.62 30. 61
2008-01 5.3

T 77. 80 28.19 35.94 20.18 1.75 24.83

H Y 70. 37 36.24 27. 64 30.08 1.50 33.81
2008-02 6.3

JoH Y 78.05 29.28 29.67 24.94 1.57 30.52

HAEY 73.05 38.96 30. 14 30. 15 1.42 32.08
2008-03 13.1

ToHY 82.15 31.35 30. 88 28.43 1.53 26.79

PER L] 71.75 38.17 25.20 36.82 1.45 31. 16
2008-04 17.0

JoH Y 86.57 31.15 26.51 33.55 1.57 25.78

2.2 FHY) A FREVE S A OCHE bR LA S PR
2.2.1 MY RKE R R A =8 5L g &
(TTC) i Ji & DL Je i e 79 5 i

VI 22 25 5 A DEAT 10 AR 40 07 3 o 4T AR R A B
BORE % 1 R B R FR AR b R &
TTC i Ji &R S BAR R 1% 1 K. A MY a8 B
W T AR R AR B g o S AR E A,
MDA 3 5 750 B T i A Ak 38 b, 36 7 X 33 58 2% 1 I
7 PR 555 . DRT IR AR 3 0 A A TR AR R KR
HFR TTC ik JiH F i~ MDA & i, HA5 R L3 2.

KM ELTANTEBBPERKS SR, H
WARKE RR TTC if i &t 0 B MDA & i J7 1 #6
KB RMER. MRLE R WHEY A0 S
E SR &M H5 . L0l TS EAKST, X T Fh
YRR K EELE 15 em DL, 0K EEEREAT
IKNE] 25 ~27 em A S M 1R o B AR AR R R
MM FAaMm EER BEE N L
HLIX S MAEYIIAR R K EATE 8 em DUIT AR
TR PRI R & 0T A2 4 A ) L 1T 2
A2 CPARHE E4 A%, X 8 MEY IR R TTC
WIF AR AE 100 pg- (0.5 g-2 h) ' PL R ARG
BN EEEESRE MR EES AR KA
B, X 5 MAHEY R A TTC 8 i & #F 7£ 30
pge (0.5 g-2h) "TRIF(E2).

A7 S5 % AR W A2 17 AR FR AR o 2 XK

A — 5 M BEL A A A 3R 3% 2 IR A
Ry AR B AT I B AR A 1 b A ) 1) O SR i L
R 2B 58 % H A 0 M 2R K B 7 Y i AE ) 8 4
G AR AR R 36 7 7K1t s AR AR W 14 5
5520 AR I 45 SR R MR AR K A A AR i
by AEL ) 3 N7 B D AR 55 TR O S R A
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Table 2 Comparison of physiological characteristics of plant roots and leaves

AR

TTC i J5 &t MDA & i

ey BT 4 PR = IR P TR = S 4
HZE Rosa chinensis 12 14 93. 35 9 51.77 23
ol Ligustrum lucidum 17 5 181. 63 2 12.98 15
N Fatshedera lizei 10 17 65.09 15 11.73 13
EARZL PN Loropetalum chinensis 13 11 68. 63 14 10. 34 10
14 0 9 Aucuba japonica 10 17 164. 32 4 9.63 8
kA Osmanthus fragrans 13 11 36. 84 19 23.44 21
18 E 5 R Iris pseudoacorus 25 2 15.65 25 6.98 3
NS Ilex latifolia 9 20 29.78 21 14. 86 18
T H% Calistephus chinensis 14 8 192.22 1 10. 27 9
PIRH W% Brassica oleracea var acephala 13 11 164. 32 4 58.21 24
4 BL Antirrhinum 24 3 75. 69 12 8.75 5
oy gan Petunia hybrida 6 21 26.25 23 2.26 1
KT Oenanthe javanica 15 7 54.5 18 11.56 11
NS Ilex quihoui 6 21 30. 67 20 13. 38 16
P = Zephyranthes candida 14 8 118.07 8 6.36 2
B Iris ensata 11 15 82.75 11 9.58 7
e H- B Saxifragaceae 6 21 55.25 17 16.27 19
P Liriope palatyphylla 14 8 132.19 7 75.79 25
N Rhododendron simsii 11 15 19. 17 24 37.00 22
MiE Brassicacapestris 27 58.03 16 13.53 17
3 Brassica campestris 20 178. 1 3 8.72 4
KT Juncus effusus 16 72.16 13 12.02 14
AN e Beta vulgaris 5 24 29.78 21 16. 47 20
AT Dianthus caryophyllus 5 25 89.81 10 8.81 6
| Calendula officinalis 10 17 135.72 6 11.71 12

2.2.3  EG AR Y AR B L Jo i 7 NS R AT A SR ORI A

AR o 35k T JOK I 5 W90 R il 0% M RE S A AR R 5 L Jor Tl T T P SR AR Ry <R B LA A

A ) B A i L o MU R — e TG B T, BB A AT
BILIBT 43 v JORBEE 100 7K A, 0 9% Jhc 300 36 Joe R il 7 1 5
BB A A AL RS e AR AR S
B AE AT G R R T O O A LA Ak 1 ok
fig 0. DRIt R B R R G 5 R R R R 5 R
R BeAE Y%t NP I ICRE ) i 55 0 R B R AR 2 —.
LAR O RIF 5T 45 52 € e W, MR B 226 I3 IO 6 15 1 1
TWEME 5 & 48 COD TN TP iy [ % H A A0 %
P, g R SR gl — B

T2 60 A P 1 AR B 5 UK 5 2 I Wl R I U M HE
2 UL 4 S T DR T S R R K R B RE K
F A B H ZE L gkOK 3 5 IR S S A

PR AT R T R T PR A R
[ % N/ AN B AN LK
2.3 RIS EALE S

HET B2 A N T A ) O S AV
PR AR 2 R A W O 2 AR 0 20 S ik R Y ) AL
MARE R 3R 04 B — S8 AR HE 4 T, AR 6 AR
] B HE 2 A — A G H A B2, U
W1 R FH B — R4 AR A BE ) 22 20 00 M Sz e A ) 1 T 9
AE I 515K EAE TR 1. R, AR W8 XAR R R i
Jr RN T REE R AR YRR A A
W B B SR AR R R W B A AR R A AR P S
Jo JOR T % A 5 W R G VX 10 SR AR PEAT T RK
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Table 3 Comparison of plan uptake of N and P
- W LY B /mge g ! H# R B A R/ mg - B HE#
¥ L He4
/g b N P N P N P N P
P 17.31 16 8.25 3.65 18 3 142. 85 63.23 19 15
4 1 4.36 24 18. 15 1.91 8 10 79. 15 8. 34 22 24
PN 13.30 18 8.48 0. 65 17 22 112.75 8.68 21 22
AR N 7.04 23 1. 44 1.22 24 17 10. 14 8.61 24 23
T4 T 43.33 12 17.09 2.56 10 7 740. 49 110. 92 11 11
B 11.31 19 45.18 2.24 3 8 510. 83 25.37 14 17
71 [ 35 477.31 2 2.84 5.00 22 1 1354.16 2387.71 7 1
NS 16. 36 17 51.19 4.28 1 2 837. 46 69. 95 10 13
H A% 89.73 9 3.34 1.31 21 16 299. 36 117.51 16 9
P H 94.13 8 17. 48 2.63 9 6 1645.56 247.91 4 8
S Al B 96. 28 7 6. 66 2.70 19 4 641.31 259. 89 12 7
g A 7.12 22 25. 69 1.95 6 9 183. 01 13.91 18 21
K 347.22 4 25.01 1.13 7 18 8 684. 38 393.43 2 4
I & 3.79 25 5.73 0.77 20 21 21.73 2.90 23 25
42 41.95 13 12. 09 0.63 13 23 506. 98 26. 43 15 16
AN 28.18 15 47.52 2.67 5 1339. 04 75.30 8 12
52 H 52.60 11 27.89 0.59 4 24 1467.15 30. 88 6 14
EL 10. 69 20 11.88 1.56 14 15 127.03 16. 66 20 18
N ] 8.51 21 27. 41 1.71 5 13 233.25 14.53 17 20
s 719. 25 1 14.22 1.72 12 12 10 226. 87 1235.75 1 2
EES 257.23 5 2.14 1.02 23 20 550. 11 261. 90 13 6
KT B 383.17 3 11.45 1.11 15 19 4387.42 424.73 3 3
AR 67.88 10 16. 01 1.68 1 14 1086. 94 113.98 9 10
wFAN 36.01 14 0.22 0.41 25 25 7.76 14.78 25 19
et 167.76 6 9.57 1.77 16 11 1604. 81 297.53 5 5
&4 RWAEY RS RIRES S BIREE R R A REST B2 B TRESNW
Table 4 Comparison of substrate urease and phosphatase éli'l:
= YT il T 1 ik 9 E
ity e R S TR K B BT 4 25 I L O 3 B B 128
A% 14.83 4 44.85 16 RFRAERT R 53 Ry 3 REBONF A G, Horp 55 1 28
#Z it 7.41 13 44. 85 17
REHEA 4.94 19 42. 69 24 JiES
LTk A 12.36 5 46. 49 12 %gi
4 12. 36 6 45.39 13 e
Ak 12. 36 7 44.31 20 NI
HESE 9.88 9 44. 85 18 %%ﬁ
K& 4.94 20 49.17 9 B
FA% 4.94 21 55.12 3 £§§
FIACH 1 7.41 14 44.85 19 &
G 12.36 8 47.55 10 Rmt&as
A 6.36 18 50.25 8 g%i
K 88.99 2 43.23 23 T
I & 4.68 25 45.32 15 ﬁ%g%
s 7.41 15 55. 66 2 FaHE
ALK 24.71 3 51.87 6 Ay
ik
e 93. 04 1 53.49 4 BEEE
F A 9.88 10 45.39 14 AN
H 9. 88 1 44.31 21 oS |
HES 7.41 16 57.82 1 K - - - - !
3% 4.94 22 47.55 11 0 1280  256.0 384.0 512.0 640.0
APy 4.94 23 51.87 7
ENCP 7.41 17 44.31 22 B2 25 MEyRAELENENIERESE
?‘?E'ﬁ' 0. 58 12 52.4 > Fig.2  Clustering of purification potential evaluation
4 %A 4.94 24 42.15 25 °

indicators of 25 kinds plant
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