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Abstract: Traditional ecological floating bed (EFB) has certain limitations when used for water
purification, such as single plant species selection, unsatisfactory filling effect, low pollutant removal
efficiency, and poor system stability. An enhancement of EFB was achieved by integrating dominant
species and a novel Mg—Al modified corn straw biochar filler (MACSB), which significantly improved its
efficacy in treating eutrophic water bodies. The MACSB filler not only improved phosphorus utilization and
algae inhibition, but also did not adversely affect plant growth. The composite of plant combination and
MACSB filler reached peak performance, with removal rates for TN, TP, COD and NH,"-N at 78.41%,
96.83%, 72.16% and 99.54%, respectively, while also achieving optimal NO,—=N accumulation.
High-throughput sequencing demonstrated that introducing dominant species and MACSB fillers
markedly influenced the microbial community structure, highlighting distinct microbial profiles across

different systems. Enhancements to the EFB design have significantly boosted its restoration capabilities.
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Tab.l1 Growth conditions of plants in PEFB and PFEFB systems

14k AR
i H
H,, /cm L, /cm Mg H, /cm L, Jem Mg
PEFB SIS 48.60+47.40 20.00+20.00 40.80+37.40 43.50+45.60 20.00+20.00 36.50+37.80
S 79.60+77.50 29.80+28.60 51.40+47.50 70.00+66.00 25.60+24.30 45.10+44.60
PFEFB SR 51.60+48.80 20.00+20.00 41.40+39.60 45.00+44.30 20.00+20.00 37.00+35.60
S 82.30+84.50 30.10+29.50 54.30+55.90 75.00+67.40 27.60+24.90 46.00+44.70
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Fig.2 Changes in TN concentration and average removal

rate in each system
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Fig.3 Changes in TP concentration and average removal
rate in each system
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Fig.4 Changes in NH,"-N concentration and average
removal rate in each system
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Fig.6 Changes in COD concentration and average

removal rate in each system
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Bk 2104, b BEEUR 10. 08% , 2 B 44 R Ge il 1k
VIR S AR 2 25 57
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HEZH (3. 08% ) 5 UL PR | 1#E PEFB R BT i) i Ll
I35 R 12, 07% F1 6. 28% , i £ FEFB 1 PFEFB /11
KT 1%, HIATIL, £ REETTRMUAED 2 7K
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BRI L, R E KK DO K Ik 2 IR A I i 1k
XM

10— —

B Gammaprotcobactcria
h obacteria

]
I
80 .

60

AHX = B /%

40

20

0
PEFB FEFB PFEFB Xffif
E7 BRGENKELWMEYEEZEEN
Fig.7 Microbial community structure at the class level in

each system
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AW AR AL . &5 i, SR AL 37 R Al A
MACSB SR A 5 Ak 50 A 25 77 PR 7E 32 T K M e fb sk
R EAT O B S PR R R
HRBRYEIEHEAT AT R B S A %
3 &
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