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Purification Effect of 8 Native Wetland Plants on Urban Domestic Sewage
in the Pearl River Delta Region
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Abstract: To investigate the purification effect of native wetland plants on local urban sewage and clarify the
possibility of using native plants instead of exotic introduced plants for water body restoration, eight native plants
in Guangdong Province were selected: Ranunculus sceleratus, Commelina diffusa, Nephrolepis cordifolia,
Monochoria vaginalis, Alocasia macrorrhiza, Kyllinga brevifolia, Ludwigia adscendens, and Acorus tatarinowii.
Through a simulated hydroponic experiment, the removal effects of these plants on chemical oxygen demand
(COD), ammonia nitrogen (NH4"-N), and total phosphorus (TP), as well as their sewage adaptation capabilities,
were explored. The results showed that wetland plants had a significant ability to remove nitrogen and phosphorus
from water, and their removal effects varied with plant species and treatment time. Ranunculus sceleratus,
Ludwigia adscendens, and Acorus tatarinowii could effectively remove phosphorus, achieving optimal removal
rates of 92.40%, 95.33%, and 96.20% in high-concentration sewage, respectively. All eight tested plants had good

ammonia nitrogen removal effects, and the treatment time should be selected based on plant species and sewage
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concentration to achieve better removal rates. Therefore, all eight native wetland plants could be used to restore

low-concentration domestic sewage, and when the sewage concentration is high, Ranunculus sceleratus, Ludwigia

adscendens, and Acorus tatarinowii are recommended as restoration materials. These would provide a reference

for the selection of plant materials for domestic sewage restoration in the Pearl River Delta region.

Key words: Phytoremediation technology; Domestic sewage; Native wetland plant
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Table 1 Characteristics of the Tested Water
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1.1 A

MY A e VS (Ranunculus sceleratus)~ 1711
¥(Commelina diffusa)~ '8 ¥ (Nephrolepis cordifolia)~
Y 5 %L (Monochoria vaginalis) * (Alocasia
macrorrhiza) F1 58 M /KR WA (Kyllinga brevifolia) X T
JINTH ARG, /K e (Ludwigia adscendens) KT
EERTT UYUIR K EE, 45 B i (Acorus tatarinowii) KT
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CEMMN S 3 MG YR AREEA, BIKI5 44(L).
g G (M) 5 Ye(H) . JREL 8 i RIF HAK
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L7 FE (mg/L) IR (mg/L) {RIKE (mg/L)
Index High concentration Medium concentration Low concentration
ARNH,-N) 15 2.5 1
SHE(TP) 2.5 0.5 0.2
b4 7 & (COD) 70 30 20
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HH) COD # & b 28 bR K IR i B AR 1HE(GB3838—
2002) I 57K bR 1E(COD & & <20 mg/L)Z F, 1M
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Fig. 1 Effect of native wetland plants on chemical oxygen demand (COD) in domestic sewage
2 YIRS K COD 12 B2 A PR R AL
Table 2 Removal rate and degradation coefficient of COD in sewage with medium concentration by plants
5d 10d 15d 20d
HiP Ehrx R R » EBE B »  EBE M »
1% R 1% R 1% M 1% AH
o 66.12 0.22 86.62 0.21 55.98 0.05 75.14 0.07
% 49.50 0.14 0.423 85.05 0.19 1.000 82.98 0.12 0.526 72.62 0.07 1.000
Ve a) 52.67 0.15 0.166 80.54 0.16 0.951 80.81 0.11 0.363 79.70 0.08 0.256
Kt 48.95 0.14 0.183 72.87 0.13 0.816 92.31 0.18 0.551 79.73 0.08 0.736
VER=N:ii 50.70 0.14 0.404 82.76 0.18 0.996 75.86 0.10 0.212 85.33 0.10 0.598
T 51.05 0.14 0.087 47.78 0.07 0.462 43.32 0.04 0.738 85.94 0.10 0.478
3 49.05 0.13 0.001 62.65 0.10 0.595 65.78 0.07 0.748 68.78 0.06 0.702
e}y 37.67 0.09 0.026 47.95 0.07 0.491 2492 0.02 0.550 43.90 0.03 0.500
L P 7K R 36.84 0.09 0.018 64.78 0.10 0.619 46.44 0.04 0.560 87.59 0.10 0.001

2T, RIS EEVS /KA 30 dv FRIKREEIS /K 15 d AT,
X A A B RTGT R 2H 1 25 B AT LU IR (3R 3) . 1T A
B AR A X AN TR B2 B B ()95 7K R NH4 ' -N
MEBFRIEZEES. ERKREGKE, BB
AbFE 15 d I BR R IR E, N 99.80%, 11 FEHK

FEvs K, A ETEATE 10d I EBRRRE, N

99.47% . % &AL FH ] NH, N fefE 2 (e %4
AL A7 Acb FERL RO XoF L] (19 22 5 S I 2 (P>0.05),
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LHIHE
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Fig. 2 Effect of native wetland plants on NH,*-N content in domestic sewage
# 3 PTG K R NHy N B BB
Table 3 Best removal rate of NH,*-N in sewage by plants
V57K E Sewage kY| EEBRE /% p T5KIKRE Sewage ity EEBRE /% P
concentration Species Best removal rate concentration Species Best removal rate
=i wof e 96.73 i xof 99.60
Bk 99.80 0.970 Fk 98.00 0.555
ESp L] 98.76 0.998 Ay 95.60 0.087
KT 98.11 1.000 K 91.07 0.060
A Bl 99.78 0.971 Bl 99.47 0.986
NGRS 99.02 0.995 L 95.33 0.072
i 99.51 0.982 i 99.47 0.986
S o 98.73 0.998 ey 5 i 94.93 0.185
T KR i 90.09 0.993 L P 7K R 94.80 0.225

2.3 8 FHBHEMINT T K H B EBR PR
R E R R FETE K AR, XHRERAE 30 d PIERBERE
15K TP 5 4% 2 R KA 5E I AR 1 (GB3838—
2002) IIT /K ARHE(TP &8 <<0.2mg/L)Z K.
MAEEIREG K, ARNTE 20~30 d, A5
WK 25~30 A TP E 2202 mg/L 2 F;
WS /KA, FREFELE 15~30d % TP S =R S

0.2mg/L Z F4ab, BB ARV KB, T,
FEVETE 20 dv PYEELE 25 d. KEMIKERIALE 25~
30d [£% 0.2 mg/L 2 F(A 3).

PR TP 1) RBRE RGP T X, P
TEPIRC ST TP 258 — & MfEH . EXT
HECKE TP & B P& A T ZROKARHERT (R 2 A, Bi .
WEE 30 d A, HREAEYALFR A HR A EBR R (E 4).
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—»— 7 Alocasia macrorrhiza —eo— P E Monochoria vaginalis
—x— JEINIKIRER Kvllinga brevifolia

&3 2 LIRS K S BE(TP) & B o

Fig. 3 Effect of native wetland plants on total phosphorus (TP) content in domestic sewage

4 HEYATEK A TP B REREE (%)

Table 4 TP removal rate (%) in sewage by plants

V57K E Sewage concentration %) Species 5d 10d 15d 20d 25d 30d
[ pagiGt -1.40 -8.40 8.20 21.00 34.60 60.00
BBk 0.67 -12.13 87.47 57.13 75.13 57.73

FEY 73.47 75.60 90.93 92.20 92.40 91.40

K 90.27 84.67 91.60 91.60 95.33 93.20

VER=¥iiii 30.93 51.73 82.27 89.93 95.13 96.20

R 48.67 61.87 58.27 78.60 83.53 88.80

fEE S —2.53 -1.73 32.93 42.60 57.73 77.40

g 18.27 18.53 4227 56.80 63.33 20.73

TR R 16.67 35.20 48.40 50.33 56.67 50.53

el ot e -1.00 -17.00 12.00 65.00 57.00 59.50
BBk -18.67 —69.33 —268.67 64.67 65.00 73.33

ey AL 28.00 19.33 50.67 67.00 70.00 71.00

K 4.67 42.00 50.00 74.33 80.33 85.00

FEH 54.00 52.00 59.33 73.33 84.67 85.00

R 46.00 15.33 4933 25.67 75.33 73.33

3 28.00 25.33 64.00 63.33 77.00 83.33

g 12.67 15.33 4.67 31.33 62.67 —68.00

L P 7K SR 4.67 28.67 4733 54.00 80.67 77.00
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TEWI A R 28 5 BAE R DU e AR AR K

M 4 0] W, A P AE AR FE T 7K E i
) ZE K 72 57 12 35 (P<0.05), FLE FAE 10~25 d 1A 3
fH, M5 H TR SR 2 E D .
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Fig. 4 Changes in plant fresh weight grown in sewage with different concentration
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BEMESR . KA KES > E B B 28 AT 2 4
I A A N EE VIR K COL R Ho0M2, {H
TR HAE R AR VR T S5 A A S, AR R
WA LA T B LYo BRI HE I AR 56 % B ZH COD
B B PR UE T B BRI ) AR NV T I R

T 7K R U 2% 6 32 L I AR A TR IR S B R AR
VRS AR SR AR R 224 8 TR A K 1 pH
THAEFFTE 6.8~7.8, FEATFATHTRAEMAR pH>8.0 T
I R 1 0 NH NS, R e &
TER A — gm0, G ENT NHy N 12
Bod e mg AR T IR, S5 7K ) NHS N AN
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