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Nutrient removal role of plants in constructed wetland on sightseeing water
JIANG Yue—Ping, GE Ying, YUE Chun-Lei, CHANG Jie”® (College of Life Science, Zhejiang University, Hangzhou
310029, China). Acta Ecologica Sinica,2004,24(8):1718~1723.

Abstract: Constructed wetland has been proven efficient technologies for both wastewater treatment and reuse of water
resources. Compared with conventional treatment systems, it is inexpensive, and easily operated and maintained. An
integrated vertical flow constructed wetland was built in Hangzhou Botanical Garden, Zhejiang Province, China, to purify
eutrophic water from Jade fish-seeing pond. The present paper studied the growth characteristics of the plants and their ability
to remove nutrient in this constructed wetland. Twenty-one species were introduced in the constructed wetland. including
horticultural species and wild species, in which four species of Fatsia japonica, Avena fatua, Juncus effuses and Rumex
japonicus were not suitable to this constructed wetland. Fatsia japonica couldn’t live in constructed wetland. Avena fatua and
Juncus effusus grew weakly. Rumex japonicus had a much too short life history. Through 105 days, mean total biomass ranged
from 155 to 1 317 g/m? for the other 17 plants. Except for Commelina communis, above/belowground biomass ratios of plants
varied between 1. 18 and 4. 29. Aboveground concentrations of nitrogen and phosphorus ranged from 10. 99 to 34. 74 mg/g and
from 0.59 to 3.81 mg/g, respectively. Belowground concentrations of nitrogen and phosphorus ranged from 6. 20 to 29. 50
mg/g and from 0.72 to 3.83 mg/g, respectively. The concentrations of nitrogen and phosphorus between above and
belowground biomass differed significantly (p»<C0.05). Plant accumulations of nitrogen and phosphorus ranged from 2. 10 to
24.48 g/m?* and from 0. 23 to 1. 95 g/m?, respectively. The results showed that plant uptake played a major role in nitrogen
and phosphorus removal in this constructed wetland treating low eutrophic water. Its contribution was 46.8% and 51.0%,

respectively. Plant accumulations of nitrogen and phosphorus displayed significant positive linear correlation with plant biomass
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and concentrations of nitrogen and phosphorus. So plant species for constructed wetland can be selected by biomass. In the
present study, horticultural species were applied. The horticultural plants growing well in this wetland can not only purify
wastewater, but also beautify environment. This study offered some references for plant species screening of constructed

wetland treating low eutrophic water.

Key words :constructed wetland; plant; eutrophic water; biomass; nutrient uptake; accumulation
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Table 1 Characteristics of the water in the natural pond and constructed wetland(CW)of Hangzhou Botanical Garden

Items NO;-N NH,-N KN TN TP CODwin BOD; TURB
(mg/L (mg/L)  (mg/L)  (mg/L)  (mg/L)  (mg/L) (mg/L) (NTU)

Natural pond 1. 83 0.10 1.44 3. 27 0.14 3. 66 7.33 15

CW input 1. 38 0. 05 0.33 1.71 0. 08 2. 80 4.82 15

CW output 0. 85 0. 01 0.10 0.95 0.02 1. 09 1.19 6
CW removal perc(eyrfl) 38.4 80. 0 69. 7 44. 4 75.2 61.1 75.2 —
1.2
2002 4 , 21 s , .2003 3
s 17 s s 2m* A
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- Table 2 The growth vitality of plants in constructed wetland of
L= %14 UC X Q) 2) Hangzhou Botanical Garden
R = Z (G —0CH X Q) (3 N Species Growth vitality in
. ! . . o constructed wetland
LG l ,OC; i
1 Iris pseudacorus Vigorous
Qi ! ° 2 Saccharum arundinaceum Vigorous
SPSS o 3 Canna indica Vigorous
2 4 Acorus calamus Vigorous
2.1 5 Carex nemostachys Vigorous
6 Tradescantia reflexa Vigorous
2002 4 ’ A 21 7 Reineckia carnea Vigorous
s « 2, ’ 8 Arundo donax Vigorous
(Fatsia japonica) ; 20 9 Colocasia esculenta Vigorous
s (Avena fatua) (Juncus 10 ) Arundo donaz var. Vigorous
versicolor
effusus) s (Rumex japonicus) 11 Typha augustifolia Vigorous
. 3 o 17 . 12 Miscanthus sacchariflorus Vigorous
(Zizania caduciflora) (Iris tectorum) s 13 Coix lacryma- jobi Vigorous
15 14 Zizania caduciflora Medium
° 15 Lolium perenne Vigorous
2.2 16 Iris tectorum Medium
17 C 3 105d s 17 Commelina communis Vigorous
155~1 317 g/mz , (1317 g/ 18 Rumex japonicus Vigorous
2 (155 o/m?) (»<0.05) 19 Juncus effusus Weak
mee o g/mJ, ’ ’ ° 20 Avena fatua Weak
(A/U) 20. 55 21 Fatsia japonica Dead
1.18~4.29 B 20%
~30%, 5%, 46%% . #2576 Iy .
2.3
6 , N P 10.99~34.74 mg/g  0.59~3.81 mg/g C 2,

N ., 34.74 mg/g, , 10. 99 mg/g. (p<<0.05); P (3.81
mg/g), (0.59 mg/g), (p<<0.05), N P 6.20~29.50 mg/g
0.72~3.83 mg/g s (p<<0.05), N P (p<<0.05), 4

N 6 P s C 2,
2.4

N.P (24.48 g/m*  1.95 g/m*), N (2.10 g/m?), P
(0.23 g/m"H(C 3),17 11. 95 g/m*  1.03 g/m?, 9. 84 g/m*
0.82 g/m?*, 82.3% 79.5%, ; .
(p<<0.05, 4), 0. 86 0. 84,
0.55 0. 44, °

2.5

C 105d) A 28.73 kg 1.34 kg, 57.46 g/m*  2.69 g/m?,

17 3. 7% ~42.6% 8.5%~72.5% . 17
11.95 g/m*  1.03 g/m?, 20.8% 38.3%., 9.84 g/m* 0.82g/m’,
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Table 3 Biomass and height of plants in the constructed wetland of Hangzhou Botanical Garden

No. Species Total biomass Aboveground biomass  Underground biomass A/U Height
(g/m?) (g/m?) (g/m?) (m)

1 Iris pseudacorus 1317449a 7134+30b 604=+19a 1.18 1.08
2 Saccharum arundinaceum 1158+112b 917£72a 240440b 3.82 1. 95
3 Canna indica 923+83c 749+72b 174+ 11c 4.29 1.70
4 Acorus calamus 776+53d 5794 37¢ 197+ 16¢ 2.94 0.95
5 Carex nemostachys 734451de 591+£35¢ 143+17d 4.15 0.55
6 Tradescantia reflexa 674-+109def 541+ 87cd 132+22d 4.09 0.50
7 Reineckia carnea 6514 54ef 519+ 36¢cde 132+17d 3.92 0. 35
8 Arundo donax 583+ 22fg 454+ l4efg 12949d 3.52 2.00
9 Colocasia esculenta 574+73lg 464+47def 111+25de 4.19 0.95
10 , Arundo donar var. 534+ 45g 405+ 35fg 129+9d 3.13 1.85

versicolor
11 Typha augustifolia 494+ 66gh 373+55¢h 121+11d 3.10 1.55
12 Miscanthus sacchariflorus 422+ 95hi 300+ 82hi 1224+13d 2. 46 1. 45
13 Coix lacryma-jobi 338+461) 248+£271) 90+ 19 2.75 1. 20
14 Zizania caduciflora 3054 8jk 246+ 4ij 59+ 4f 4.17 1. 35
15 Lolium perenne 212424kl 165+20jk 48+ 3f 3.47 0. 65
16 Iris tectorum 189471 13144k 58. 3f 2. 26 0. 35
17 Commelina communis 155+ 141 148+ 12k 7T+1g 20. 55 0. 25
* + ; s P=0.05 sA/U. / The

data in table were expressed as means+SD; The same letters within one column mean no significant difference at 5% level by Duncan’s new

multiple range test ; A/U Aboveground biomass/Underground biomass

17.1%  30.4%. ;
12.77 kg 1.01 kg,
44.4%  75.2%. ;
46.8%  51.0%, 38.5%
40.5%., 3 .17
, 8 ( N . . . . N
) )
46.8% 51.0%;2 ( )
; 7 ( NN i
. )
3
3.1
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Fig. 2 Aboveground and underground concentrations of nitrogen

(N) and phosphorus (P) in plants in constructed wetland of

Hangzhou Botanical Garden (Mean and SD)

1P ;SA ;CI: sAC: sCN: ;TR
;RC: ; AD: ;CE: AV ; TA: s MS.
;CL . ;ZC: LP. ;1T ;CC

1P Iris pseudacorus; SA: Saccharum arundinaceum; Cl. Canna

indica; AC: Acorus calamus; CN. Carex nemostachys; TR:

Tradescantia reflexa; RC: Reineckia carnea; AD: Arundo donax;
CE: Colocasia esculenta; AV : Arundo donax var. versicolor; TA:
Typha augustifolia; MS: Miscanthus sacchariflorus; CL. Coix
lacryma-jobi; ZC . Zizania caduciflora; LP: Lolium perenne; 1T

Iris tectorum; CC; Commelina communis
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