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Effects of plant floating beds on water purification and bloom control
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Abstract; To investigate the water purification effects of different floating-bed systems and their influ-
ences on aquatic organisms, floating-bed systems vegetated with Vetiveria zizanioides, Iris pseudacorus
Aptum graveolens or their combinations respectively were constructed, 6 species of phytoplankton as well
as zebrafish (Danio rerio) were also added to the systems. The results showed that the three plant species
could all grow well in the floating-bed. The growth of Vetiveria zizanioides and Iris pseudacorus were better
than Apium graveolens. All floating-bed systems could prevent the increase of chemical oxygen demand
(COD,,,) in water. However, no significant difference was observed among different floating-bed sys-
tems. Floating-bed systems could also remove the nitrogen and phosphorus nutrients in the water effec-
tively, with V. zizanioides having the best effect. In general, putting Danio rerio into the systems im-

proved the water purification efficiency to some extent. Floating-beds cultivated with V. zizanioides signif-
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icantly inhibited the growth of phytoplankton, while the inhibition effects of floating-beds vegetated with

other plants were relatively lower or not significant. On the other side, the sensitivity of different phyto-

plankton species to floating-bed systems was different. The growth of D. rerio was significantly stimulated

by floating-beds cultivated with V. zizanioides or I. pseudacorus, with V. zizanioides being more effective.

Overall, V. zizanioides might be an excellent candidate for floating-bed cultivation in water purification

and bloom prevention, while I. pseudacorus might be used in water purification of urban landscapes.

Key words: plant floating-bed; water purification; phytoplankton; Vetiveria zizanioides; Iris pseuda-

corus ; Aptum graveolens
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Table 1  Initial nutritional status of the water for experiment
p/ (mg-L") .
DTN DTP NO; -N NH, -N PO;” -P COD, DO P
8. 86 0.95 8.68 0.18 0.95 2.21+£0.08 6.77 £0.06 7.64 £0.05
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Fig. 1  Effects of plant floating-bed systems on COD,,,
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Table 3 Changes of height, root length and biomass of floating-bed plants after 6 weeks of experiment ( means + SD)
A5 e . ! i L+D S
ARG EY] [N A AR A H [
SIS HITFR R/ em 34.5+0.5 54.5+1.1 18.8 £0.9 34.9+0.4 54.9+1.0 19.0 £0.8
SIS G RR R/ em 69.2£1.6 62.6+3.3 26.0+1.0 74.2+1.6 67.2£5.5 31.3£2.8
WRR/ % 100. 29 14. 80 38.30 112. 40 22.33 64. 85
SIS HIFRE/em 20.1+0.8 24.8 +0.5 14.3+0.3 20.8 +0.3 24.9 +0.5 14.0+0.3
S0 5 AR 1/ em 58.7+4.3 46.3 +2.8 16.4 +0.8 70.7 £3.8 48.4 +3.4 17.2 +0.8
WRR/ % 192.52 86. 69 14.92 239.74 93.98 22.80
SEE AR/ cm 145.7 £4.0 74.6 £2.5 123.3 £4.2 148.5+£3.2 75.4 3.7 122.1+6.3
S0 5 AR 1/ em 212.9+7.4 165.7 £10.3 172.4 +5. 1 225.1+9.1 184.9+7.8 179.8 £10.7
WK R/ % 46. 13 122.03 39.78 51. 60 145.18 47.26
g9 V+1 V+A I+A V+I+A
R Y-Y | FRE P WEW W TRE  BEH [iiDis
SCEOHIARE/em 34.7 £0.4 52.1+1.7 35.6+1.6 19.1+0.9 52.4+1.9 18.4+0.7 35.2+1.3 53.6+1.5 19.8 +1.7
S EMRE/em 63.7 2.8 64.7+3.6 63.2+2.4 26.5+2.1 71.2+4.3 24.8+2.2 61.3+4.8 70.8£5.6 27.8 1.1
YRR R/ % 83.85 24.33 77.43 38.74 35.79 34.54 74.31 32.23 40. 64
SEEOHIARE/em 17.5£0.5 24.5+0.7 23.6+1.4 10.1+0.8 23.6+1.1 11.2+1.6 19.0+0.6 27.8 +1.2 10.7 +0.8
S EMRE/em 58.6 £3.1 44.1+3.8 57.8+5.7 11.9+1.4 38.5+3.4 11.9+2.6 62.7+3.8 48.1+2.9 10.91.6
Y ER KR/ % 235.05 80. 14 144.77 17.49 63. 28 6.27 229.25 73.23 1.55
SEEOHIARE/em 69.0£1.4 39.5+2.1 68.3+2.6 60.3+1.6 39.4+2.9 60.5+2.0 51.1+1.7 27.7+2.2 39.4£2.2
SIS RRE/em 99.5£4.2 112.0£7.1127.8£6.169.6 2.7 104.2£8.6 75.1+6.7 81.2+2.6 87.2+7.1 46.4£3.4
Y ERKR/ % 44.20 183. 82 87.17 15. 46 164. 83 24.19 58. 86 215.16 17.79
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Fig. 2 Effects of different ecological floating beds on concentration of DTN and NH,” - N



144 HlREE2ER (BSREERR)

555 &

XiF BE ALK Rl 5 58 (total soluble phos-
phorus, DTP) F1PO;~ — P i 5 v Ji 6 52 56 ] 7] 3
AfaE, (A Y IF IR fig K B AR K /& DTP il
PO;” —P (K (P <0.05, [&3), HLUFHR
TR RAINABE S 0 R E & R G0 RBRSCR
B, WINBED fa %t T R 48 KBk DTP fl PO~ - P
TR (P >0.05),

2.3 XNFFFEYR R

SHTFG 1S, KA e SR B R |
KT, HFEGEZEWREIL (K 4) o MY IR fE—
SEFERE AR A Y R T, IR DA AR R

W initial value ®1 week O3 weeks

PR GEFIINBE S f 1) F AR  S  T PR R GE R R
JE R ey (P <0.05)

Xt AR AA Fp A [R] o 24 7 1 LD 1) S O BT S
23k 6 JSLE, A KUR PRI LU R AE M Y
Felildess (F4) o Fr Aty PRI RE 0 2 40 i 7K
Aefn R ARG, TR AR B OO R . SR
AR ] 2 ol e e H L A A P o oS B
0 5 R G045 X I Y B AR I R R G L, X
FHAMRE R A KRIC R E W, (HERGEPIMBES
AT TE— 2 A DR HESRTAACHE | A 2R e i K
emPERENAER (F4).

p(ATPE B )/ (mg- L)

@6 weeks
a a
a
bc bc bc be o bc
be be b d
b C g dd d d bc

1.2

p(PO—P)/(mg:L™")

K3 ARESTERX KA p (DTP)

Effects of different ecological floating beds on concentration of DTP and PO}~ — P

Fig. 3

e e

+A V+I+A CK+D V+D +D

il p (PO; ~P) HRZI

M initial value

TP EE/(107cell + L)

1 week O3 weeks

A6 weeks

+A V+I+A CK+D V+D +D

FERAL T

B4 AR 2SR RN I AR ) 5 B2 1R 2 )

Fig. 4

Effects of floating-bed systems on total density of phytoplankton
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£ LI 6 S AR RG ARSI ( mean £SD) "
Table 4  Density of various phytoplankton in different floating-bed systems 10° cells - L™
TR IR AL HE RPN B EqSE Sz P A BE T H i CTEdre s KA P
CK 6.33 £1. 18ab 0.72 +0. 18 0.68 +0. 10b 0.07 +£0.03 0.93 +0. 20abc 0.43 +0. 10b
\Y 3.68 £0.35¢ 0.77 +0.20 0.48 +0. 24dc 0.08 +0. 08 0.38 +0. 19d 0.00 0. 00c
I 7.17 £0. 99a 0.30 +0. 05 0.33 +0. 10d 0.02 +0.03 0.55 +0. 44cd 0.00 0. 00¢c
A 7.10 £0. 90a 0.40 +0.25 0.57 £0. 13 bed 0.02 +0.03 1.30 £0. 13a 0.00 0. 00c
V+l1 6.25 +0. 40ab 0.52 +0.15 0.70 =0. 13bc 0.03 +0.03 0.75 +0. 18bed 0.00 0. 00¢c
V+A 6.50 £0. 58ab 0.58 +0. 21 0.75 0. 10abe 0.03 +0. 06 0.98 +0. 35ab 0.00 0. 00¢c
T+A 7.65 £0.75a 0.70 +0. 18 0.82 +0.20 ab 0.05 +0.05 0. 63 +0. 18bed 0.00 0. 00c
V+I+A 6.78x1.08 a 0.58 £0. 15 0.52 0. 15¢d 0.05 +0.05 1.02 +0.31ab 0.00 0. 00c¢
CK+D 6.57 £0. 88ab 0.60 +0. 15 0. 60 +0. 05bed 0.07 +£0.03 0.97 +0. 18ab 0.53 £0. 13a
V+D 4.80 0. 68c 0.52 +£0.32 0. 65 +0. 10be 0.18 £0. 10 0. 40 £0. 09d 0. 00 +£0. 00c
I+D 5.30 £1. 03be 0.78 £0. 13 0.98 £0.33a 0.08 +0. 08 0.92 +0. 15abe 0.00 0. 00c
A+D 6.57 £0. 67ab 0.53+0.19 0.63 0. 16bc 0.05 +0.05 0.82 +0.25b 0.00 0. 00c

1) B e AR B OR R —Fh e s A B35 22 5% (P <0.05, One way ANOVA, LSD)
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Fig. 5 Biomass changes of Danio rerio in

different floating-bed systems after 6 weeks of experiment
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