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Synergistic Effects of Plant with Attached -algae on Floating—beds on Removal of Nitrogen and Phosphorus
from Eutrophic Water
HU Mian-hao"?, SHI Lian—dong’, ZHU Jian—kun®, AO Yan-song®, XIANG Lu—cheng', YANG Xiao—e'

(1. MOE Key Laboratory, Environmental Remediation and Ecosystem Health, College of Environmental & Resource Science, Zhejiang Uni—
versity, Hangzhou 310029, China; 2. College of Agriculture and Biology, Shanghai Jiaotong University, Shanghai 201101, China; 3. Admin—
istration Ministry of Tangpu Reservoir, Shaoxing 312364, China)

Abstract: Removal efficiencies for nitrogen and phosphorus from eutrophic water by the synergistic effects of plant with periphyte on float—
ing—beds were investigated under light and non-light conditions using floating culture system in the greenhouse. The results showed that the
amount of green algae in the water body decreased, but the periphytes on floating beds increased with treatment of growing plants (cress and
watercress) under light or without light conditions for 20 days. The dominant periphyte species were Chlorella.vulgaris and Chamydomonas.
Microsphaera at the end of the experiment. The removal rate of TN, TP, CODy;,, BODsunder light were higher than that without light either in
planted or unplanted (CK) conditions, and higher removal rates for TN and TP were noted in planted treatment than in unplanted treatment.
After 20 days treatment, removal rates of TN and TP were above 76.8%, 89.9%, respectively, with plant treatment under light, they were only

61.1%, 85.4%, respectively, for the treatments without light. Removal rates of CODy, and BODs were above 94.0% with plant treatment under

light, whereas they were only 89.5% without light. The concentrations of NH;~N, NO;—N, NO,—N, DP and Chla in the eutrophic water bodies
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decreased with increasing treatment time in all treatments, whereas the reduction of NH;—N, NO3;—N, DP and Chla concentrations with plant

under light were markedly greater than those without light. However, the change of DO concentration was reverse, namely, its concentration
increased with increasing treatment time, and higher DO concentration in the planted treatment under light was noted as compared to those of
the control and without light treatment. The results also indicated that the nitrogen accumulation in the shoots of cress and watercress without
light treatment were 0.590 8 and 0.367 5 mg*plant OW )'+d"!, and phosphorus accumulation were 0.153 0 and 0.066 5 mg*plant OW )*-d,
respectively. While the nitrogen accumulation were 0.256 6 and 0.116 2 mg*plant OW )"'+d~', and phosphorus accumulation were 0.054 8
and 0.018 1 mg*plant OW )"'-d, respectively, in the lighted treatment. The results demonstrated that the synergistic effects of plant with

epiphyte on floating—beds could improve removal efficiency of nitrogen and phosphorus from the eutrophicated water body, which could pro—

vide important scientific bases for phytoremediation of water eutrophication using floating plant islands.

Keywords: eutrophic waterbodies; plant; Oenanthe javanica (Bl.) DC; Nasturtium officinale R. Br; algae
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Figure I Removal rate of TN and TP in eutrophic water bodies by the interaction between plant and attached—algae on floating—beds
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17 AREARRE T AN A S A 20 B
Xof 7K A H ) U 2 R 11 T iR 22 R A ) R 1 —
HE . JE/ IR R I, KO R NP 4
B TEIR R G EBR R 40.32% 1 44.29% , Ui RIS
I AR AE I NP RBR I EZLEE, AR
JTE BRI NP EBR—A T L S
AT LAGE R SR A MRS LR R 5.

4 Z5ig

U R AP TR IR R G AL & 5 TR KR A
P, S5 KA i S (TR IR L ik A
BRI Z | HH FZ LN Chlorellavulgaris )./
BRAKEE Chamydomonas. microsphaera 545350 E
Q FE W R TG AR W) TE A DG SR X TN TP
CODy,.BODs M BRI LU AE R 25, HARY A3
AR ) TN TP £ BRI R & T I G )4k
B AR A TCAEYITEA DG GBS T AR B K AR
) NH;~N .NO3;—N .NO,—-N .DP.Chla [ ¥ J& 4t 4b #f
IF IR SE R REAG, A DGR ,NH,-N .NO,-N |
DP ¥ 2T B B AR T ARG T et BRAREE SR,
DO W& AR AU S, R Ak $H s ) g A2 T v
BAEA G T 0 LU AR R RO B FEEE &
G MECEME T AN IR M 385 N A
FRE 453129 0.590 8 1 0.367 5 mg*plant™  OW )-
A, P AR B84 30 0.153 0 11 0.066 5 mg * plant™
OW ) ds MIIEARME T, AT RSS2 1 35 N
R RN 0.256 6 A1 0.116 2 mg - plant™  OW )-



55 27 5 31 VA AT

B ¥ 1097

d-, P IEHFLREN 0.054 8 F1 0.018 1 mg - plant™
OW )-d,
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