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Abstract; New floating bed plants with high purification efficiency to eutrophic water bodies were
explored. The differences of phytoplankton communities and microbial communities in water bodies
purified by different floating bed plants were investigated, which aimed to promote the application of
ecological floating bed technology in polluted water body treatment. Artificially prepared eutrophic sewage
was treated by Epipremnum aureum, Rohdea japonica and Echinodorus grisebachii in an outdoor
environment for 48 days. The plant growth and purification efficiency were compared, and the structure
and diversity of phytoplankton and microbial communities were analyzed. All the three plants could
survive, and the root system of Rohdea japonica developed well and its biomass increased obviously. The

degradation trends of dissolved phosphate( DP), TN and TOC in four water tanks were identical. At the
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end of the experiment, the Rohdea japonica group could significantly inhibit the growth of algae in the

water body with low algae density and single algae species. In Rohdea japonica group, the removal rates

of DP, TN, and TOC were relatively fast and the purification performance was better, in which the

removal efficiency was 95.0% , 97.57% , and 92.53% , respectively. Pollutants absorption and utilization

of algae was the main reason for the decrease of various pollution indicators in the control group.

Key words .

eutrophication ;

Epiperemnum aureum;  Echinodorus grisebachit

BRI RN —, FRE
FKEEFARI AR, ERTFREARLS
T AL EY AR E BRI IR A A S B
BEA B EA TR XS k5 5 A &5
FFALIHBE |3 A B A% EL4E 4 7 (2540 5 155
TRz N B T — RS A AR
SRS HAT, R BCRE A B, SR A
{77 R AR ) 2 F B A E 9 1) 22—, TR F L %
FEP % 55 T3 AF 75 T K AR AT ) 52 ek B A R 7 R A )
FAb TG K, I LR LA BCR T 5 A A

EF R TR E AT B WA E
2 S EACVE S 2 O B R A P 4 B R0 A7, LA
FKAARERAL K 57 58 1) O K AE ) 5 968 5 A
B, BT S YR E B SRR IR BSR4
B AR AR AN X 75 7K B A L, XK
WK BT RE VR E BT AN VR 4 H R
PR, DL SRE T R0A B S IR K R
R 7Nt k7R SNy S A VANE RE (¥ ke U N E ]Iz S
1 MHE 7%

IR A 2019 4E 7 J 13 H—8 /] 30 H ik
5 1 a5 T A Tk K24 2 s — K P, SR A
BEW] PVC FAEE P e 2 B o #1600 L 7K 4359l
T 4 ASKFE B DR BT & 242 500 g Btk 9=
10 d W&k 8 F1 0 AR F B A MOE KA N B AT
HATEIR 2,500 g SR A KA. JRK
JKJBT: TN Jy(10.42 +£0.20) me/L, #AFPERE(DP) y
(1.20 £0.02) mg/L,TOC (42.08 +0.76) mg/L,
BEBEEE A (0.47 £0.09) x 10° cells/L, i+ 4¢ 2 a
(Chl-a) H7(1.80 +0.51) pg/L, B 33K (315.5 +
2.7) pS/em, HAth g AR 5 K B i 7 2
KRS T3 3 AR 43 B O s A S RO [ 6]

2 #X 5
2.1 #EWERIRKR
g [a] -2 R AE 22.5 ~33.5 C 2], thig

floating bed plants;

community analysis;  Rohdea japonica

EEHEY AR . AT R AR R R R
WY, A~ e B B, 3 i pt AR ) 1 A7 S R A
100% A MG , XK T )7 o 2R 350 e
RISEHAET a8 BRI B E /35 1710,
910,740 g, & 4> BIXE N T 242% 82% 48% , 4
& OTHEE BEEYERKEN S em, iR ERK
53124 2520 .10 em, B HT 3 FPAE W00 EkK = 0 5]
15 30 .18 em, i 5454 35 .35 .20 cm, Ji4FE
BB Z IR R 2 R KGR MR HE RS ;
SRR ALY 1 2 S G N T 20 em ;%
RIS B B B e A K G T h e AR 0
¥,
2.2 FHFEWBERSW
2.2.1 £/KFHN Chl-a #JE ) 251L

& /KA Chl-a ¥ FE )22 ALK 1 Fros . A LA
B, G B4 Chl-a Yk BE 2 A3 it
A5 G Chl-a 3 JE 235k 253.5.272 we/L, Ji4F
H4 Chl-a WEESG BIHE TR, J4EH XS B2
Chl-a Y& £ 73 HIAE IR 56 27 30 Rk B &K, 510
443 559.8 pg/L,M/GTHT# Chl-a ¥ 2B TR, 2
R EE A 18, 1 pg/Ls X A 7RIS 9 KRG
Chl-a ¥ — B AR FFTE 250 ne/L DL B, B35 T4
R .

XHRZH e R~ T
- R R

_ 600
500
400}
2300
-% 200
= 100f
0 10 20 30 40 50
t/d
E1 &kER Chl-a iR EREN
Fig. 1 Change of Chl-a concentration in each water tank
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Tab.1 Qualitative and quantitative analysis of phytoplankton
5[ At/ % L
WAL | Gl | ARl | SRl | xURdL | G | R4 | Baidl
AR G 92.3 21.2 54.2 61.4 0.923 0.208 0.542 0.614
S 3.4 24.5 2.4 13 0.025 0.245 0.003 0.127
M e 3.5 16.3 1.4 21.4 0.013 0.147 0.001 0.206
ST EaRdidia 0.3 0.7 1.9 3.1 0 0.001 0.003 0.021
Ao 0.1 37.1 40 0.6 0 0.371 0.392 0.001
+ 0.3 0 0 0.4 0 0 0 0
U 0.1 0.1 0.2 0 0 0 0
A 0 0.1 0 0 0 0
REBE] SR 0 0.1 0 0 0 0 0 0
] Do e 0 0 0 0.1 0 0 0 0
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Fig.2 Venn diagram of OTU sample distribution
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Tab.2 Statistical results of diversity index
o H A5 H OTU %t H R % Shannon F5%i ACE ¥8%k Chaol 8% |Simpson $5%%
pORi e 64 941 807 100 3.59 973.23 918.74 0.10
5P Ei] 42 626 1117 99 4.71 1 358.49 1276.27 0.02
UERE! 79 409 649 100 2.63 763.28 713.67 0.18
LSRR 66 748 1222 100 4.35 1412.12 1 340.13 0.03
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Tab.3 Major sequence number and relative abundance of each sample at genus level
5 H I HRAH S3 i TAEHA SEEH
AR (xR % | PAVEE (X % | PV X/ % | FAVEE | AR %
unclassified 36 215 55.77 13 227 31.03 2 694 3.39 21 783 32.63
Pseudomonas 904 1.39 1293 3.03 40 766 51.34 2 046 3.07
Citrobacter 255 0.39 647 1.52 17 972 22.63 472 0.71
Emticicia 37 0.06 725 1.70 76 0.10 7132 10.68
Novosphingobium 1133 1.74 1785 4.19 100 0.13 4716 7.07
Rhodobacter 6 962 10.72 253 0.59 53 0.07 186 0.28
Alsobacter 31 0.05 2 070 4.86 26 0.03 2 984 4.47
Rhizobium 150 0.23 1270 2.98 134 0.17 2 833 4.24
Vasilyevaea 16 0.02 62 0.15 25 0.03 4115 6.16
Reyranella 60 0.09 1 104 2.59 1 460 1.84 1175 1.76
Lactbacterium 21 0.03 3 650 8.56 9 0.01 72 0.11
Planctopirus 2 628 4.05 35 0.08 24 0.03 929 1.39
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Fig.3 Removal effect of DP by different plants
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