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Selection and Purification Potential Evaluation of Woody Plant in Vertical Flow

Constructed Wetlands in the Subtropical Area
CHEN Yong-hua, WU Xiao-fu, HAO Jun, CHEN Ming-li,ZHU Guang-Yu

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

Abstract: In order to solve the problem that wetland herbaceous plants tend to die during winter in subtropics areas, selection and
purification potential evaluation experiments were carried out by introducing into the constructed wetlands 16 species of woody wetland
plants. Cluster analysis was performed by including the morphological characteristics, physiological characteristics, as well as nitrogen
and phosphorus accumulation of the woody wetland plants. The results indicated that there were significant differences among the tested
woody plants in their survival rate, height increase, root length increase and vigor, Chlorophyll content, Superoxide dismutase,
Malonaldehyde, Proline, Peroxidase, biomass, average concentration and accumulation of nitrogen and phosphorus. 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 Nerium oleander and Hibiscus syriacus. Those in the 2nd group possessing moderate purification potentials are
Trachycarpus fortune, Llex latifolia Thunb. , Gardenia jasminoides, Serissa foetida and llex crenatacv Convexa. And those in the 3rd
group with low purification potentials are Jasminum udiflorum, Hedera helix, Ligustrum vicaryi, Ligustrum lucidum , Buxus sempervives ,
Murraya paniculata, Osmanthus fragrans, Mahoniafortune and Photinia serrulata.

Key words: vertical flow constructed wetlands; woody plant; clustering analysis; purification potential
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Table 1  Comparison of the survival rate of the 24 woody plant species
T 2B FLTC GTRE S ORI 5t A/ %
JeATHE Nerium oleander 5 5 100
UNUBUIES Llex latifolia Thunb. 5 3 60
IS Jasminum udiflorum 5 4 90
gy Hedera helix 5 3 60
SRR o Ligustrum vicaryt 5 5 100
&M ot Ligustrum lucidum 5 5 100
N & Fatsia japonica 5 0 0
ES i Ilex purpurea Hassk 5 0 0
Eh-tBE Busxus sempervives 5 3 60
L HEA Murraya paniculata 5 4 90
AKAE Hibiscus syriacus 5 5 100
FEAE Osmanthus fragrans 5 4 90
NAEH Serissa foetida 5 5 100
Al Ilex crenatacv. Convexa 5 5 100
HET1E Gardenia jasminoides 5 5 100
FLBG Rhododendron 5 0 0
TR Mahoniafortune 5 3 60
A RAT Nandina domestica 5 0 0
EARIIFN Loropetalum chinense 5 0 0
P Pyracantha fortuneana 5 0 0
¥ Lagerstroemia indica 5 0 0
21 M F Photinia serrulata 5 2 60
=il Trachycarpus fortune 5 3 80
Az Rose chinese Jacq 5 0 0

F2 16 FARKEYER RN IR 0BRSS
Table 2 Comparison of the physiological characteristics

of the 16 plant species

W5 g, PRRTHET UK
/cm /cm
1 Jefrbk 100 95 7
2 JNI 3 60 5 i
3 K& 30 5 6
4 CEEE 60 15 X
5 EERLI 100 16 25
6 ALt 100 99 29
7 AMLRE 60 ) .
8 LEF 80 1 s
9 AR 100 113 75
10t 80 8 10
I AA% 100 ) 0
12 Ly 100 8 5
13 fETiE 30 59 u
14 TR 60 2 1
15 ARGy i) 40 5 ;
16 hif 30 8 20

RIEAR—F U] T S B B B A . 16 Fl
L) TP FLA s S R A AT B AR T
EMLot, KM SHE | AR, IRkE
(B, IR R 2 A AR Gt Lot | Je kX

3 F BEMEARAE 90 em LA Iy BR @ HE IR /N, 7E 10
em INBYA L HE, AHES . K&, &0t
B FRIITT | M AR N | AR
ZFFIX 9 M. MARKIGHROEE , 16 FAEY ARSI iR
WA TR . ARBEX 2 B R HARTE 70 cm L)
by RN, FE 10 em DMINIA BB T KT
95, LHA PATE . A, e SHEX
7 R REKERECRE  AEY IS R bR | R
KA IEIX 3 DN IEFRERE RIS ST Bk AREIX 2 FiE
Y, o A i — Bk
2.2.2  AEYIBIE R A BRI A

WA, MR aa, BeE b e, W=
M| R | 2t A I ) 728 Al A 3 E ) 5
SR BRI R ARz — 10 16 FhORAS KL W 1 v
DL TR b Y 3 1 AR FRR PR FR PR ARG BL L3R 3. A
ol DUE R R TG ) SRR A R 2 NMERT
TATHE . AME | HETAE | B E , BA B —
Bk A A TS IR . A
FiEEIX 4 A BUREVE I B A S A b A R Sl
AAE  (HIE S BIFE bR A R A — 2P, A [m] i
RIME IR . o S AR 5 5, X 5 AR
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Table 3 Comparison of the physiological characteristics of the 16 plant species
BB RGN MeREgE O NESE ﬁﬁfoiﬂtﬁﬁia}ﬁ [HE=NivEu s FUE =R (AT
/mg-(g-h) 7! /mg-g~! /nmol - g ~! (LLFW if)/U-(g-h) ! /g mg ! /U-(g-min) !
1 Jeritk 16. 58 1.21 2.26 1. 66 2.51 4.67
NI B E 2.33 1.73 3.34 1.17 4.77 4.67
3 KM&FH 0.83 1.1 1.96 2.7 21.2 2.33
4 Wk 13.58 1.59 2.98 4.13 4.06 8.33
5 &Rl 2.08 0. 88 1.9 1.72 1.92 3.00
6 ittt 3.58 0.48 1.1 1.14 9. 89 7.00
7 &iltEEF 9.08 1.1 1.85 1.98 15.25 29. 00
8 LHF 15.33 1.17 2.18 3.07 18.35 12.67
9 KM 22.83 1.63 3.4 0.59 8. 46 24.67
10 HEfE 1.83 1.07 1.73 1.53 9.3 9.67
1 ANHE 1.83 3.21 3.83 0.8 29. 89 13.67
12 faf&E 13.33 1.85 3.35 0.39 7.87 21.33
13 #ET4E 7.58 1.61 3.34 0.97 55. 89 1. 00
14 +KI5 1.58 1.3 2.1 3.04 95.25 2.00
15 ZInfkG 1.08 1.41 2.53 2.53 6.92 5.67
16 F5EAH 0.58 2.24 4.43 0.61 98.58 40. 00

2.2.3 YK AR R

FEY) R B R A ) IR 2R Gl ZE 1)
R, A A LT R B R AR
—  HAR/IN A KB R/INFIRE ) N R IR B e, I
16 FR ALY Z B R L (R 4) kK F, 16 F
R K S R B R A R —2obE AR K
R IRUE JeATHE HEFAE , @rtLeol | AR
Pt S HE RS #7580 gk h b BT
MY AR & B2 RRR, S B0 A B R

ARRIER: (R FEAMA—B AR R HR Y 7 Fh
F L AT AR RO AR ) SR B R, L Je Ak |
feFAe, Moot AFE RIMATTIE 5 R
PR 5 A R A R — Sk, i AR
TR EWR SR B R RSP TE
IR, BRI | DL S A XS e Y
FLARWOIIRE , T2 ERAREE S A (19 AR R AR R
YRR S, AR TR BRIBLRAE
54K HATRE A

£4 16 FBMBEMHRBRRELLR

Table 4 Compartment on N and P accumulation quantity of the 16 plant species

e W4 Fx ?ﬁiﬁlﬁ MY AR T3 & R/ mg-g ™! Y AP B/ mg B!
/g B N p N p
1 Je TRk 663. 46 21.25 1.36 14 098. 53 902. 31
2 ANUSIESS 60. 64 2.17 0.62 131.59 37. 60
3 Kt&HF 84.8 41.29 3.25 3501. 39 275. 60
4 W 11.6 12.36 1.23 143.38 14.27
5 SR 18.19 18.19 2.31 330. 88 42.02
6 Edm gl 213. 66 17.36 1.15 3709. 14 245.71
7 EiltBEF 6.12 8.07 2.36 49. 39 14. 44
8 tHRFE 10. 63 9.55 2.08 101. 52 22.11
9 PN 166. 78 10.23 2.95 1706. 16 492. 00
10 FEAE 31.27 35.18 2.23 1100. 08 69.73
11 NHE 118. 44 23.61 0.35 2796. 37 41.45
12 LLIiES 45.83 22.06 1.02 1011.01 46.75
13 HE+1& 256.03 15.06 0.32 3855. 81 81.93
14 TR 23.25 4.05 3.37 94.16 78.35
15 ARG YEL | 21.83 8.25 3.65 180. 10 79. 68
16 i 141.75 13.55 0.35 1920.71 49. 61
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Fig. 1  Clustering of purification potential evaluation

indicators of the 16 kinds plant
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