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(TN) 7 47 62 ,
(NH4-N) 1 33 53.226%:;
(NO;-N) (HJIT 346-2007) , 10 7,
: 1L 16.129%  11.290%; 6
1% , 9.677%; , 3
48h, , 50 mL, 2 1, 4.839% 3.226%
10x40 1.613%( 2)
: , ZEMMEEMEYE
100—500 , 15% : ,
[10] 14.6x10%ind./L 3.0x10°%ind./L ,
[y 20 mg/L 3 mg/L ,
[12]
1.6 80.9x10° ind./L 9 9
SPSS11.5 (80.2x10° ind./L), 7.54
(ANOVA)  Pearson mg/L 8 25 (5.21 mg/L)
2 ( 3 ,
2.1
(P<0.01) ,
( 1 ; NO3z-N : ( 1
, FREEYNEERS
N P ,
(P<0.05), N P 2 ,
, NH4-N TP ; 2 ,
(P<0.01) ,
« ) N P ( 2
N P : ,
(TN/TP) , ,  63.753%  81.427%,
TN/TP 10 ,
2.2 , ;
FhZR4H X 3 5 , 9 9 ,

R 1 LRFBINGE R RTEIEKRIBLIERR
Tab. 1 Nutrient contents at the beginning and end of experimental time

TN NH,-N NO;-N (mg/L) TP PO,-P TN/TP WT (C)
Experimental beginning 20.02 11.16 8.05 1.99 0.61 10.06 34
Experimental end
CK 13.23 4.05 8.54 1.35 0.48 9.80 23.6
Traditional EFBS 7.23* 1.55** 5.56* 0.33** 0.15* 21.91* 23.7
New EFBS 5.23* 1.01** 4.78* 0.32** 0.10* 16.34* 234
*P<0.05, ; **P<0.01, P

*P<0.05, difference is significant at the 0.05 level; **P<0.01, difference is significant at the 0.01 level. Here, P value was the differ-
ence of environmental factors in water under three different treatments between experimental beginning and end



199

% 2 FWIE R TR K R 99.053%, ,
Tab. 2 Species composition of phytoplankton during the .
experimental time Shannon-Weiner 0.05( 3)
Phyla Species b . % !
ercentage (%) ' 50%( 2)

Chlorophyta 33 53.226

Bacillariophyta 10 16.129 ! '
Cyanophyta 7 11.290 ; !
Euglenophyta 6 9.677 ) )
Cryptophyta 3 4.839 85.897% ,

Pyrrophyta 2 3.226 ( 2)

Chrysophyta 1 1.613

Total 62 100

, , Shannon-Weiner

®3 FHEYESEZETLMEE(x10° ind./L)BE AT & B T 4L ( + )
Tab. 3 Dynamics of phytoplankton density in different treatments during the experimental time (mean+SD)

Initial CK Traditional EFBS New EFBS
7126 8/10 8/25 9/9 9/24 8/10 8/25 9/9 9/24 8/10 8/25 9/9 9/24
3.80 0.01 1.67 64.89 2.27 0.05 0.02 0 0 0.12 0.03 0.00 0.03
Cyanophyta +0.90 +0.01 +0.36 +18.43 +3.81 +0.03 £0.02 +0.21 +0.04 +0.01 +0.05

6.20 1.84 1260  0.34 077 182 344 047 149 115 060 013 014
Chlorophyta ~ +0.45 131 +4.64  $0.04 113 128 $295 047 *150 =040 =+0.42 0.07 +0.16

L 3.39 0.86  0.33 0.42 004 036 012 003 004 024 024 004 012
priig'”a”o' +0.24  +0.57 +0.19  +0.19  +0.03 +0.15 +0.07 +0.02 +0.03 +0.03 +0.09 +0.02 +0.11
0.82 0.18  0.87 0.09 007 031 112 117 021 013 021 020 0.3
Cryptophyta ~ *0.13  #0.08 051  +0.08  +0.12 *0.20 100 =+0.37 019 +0.06 013 +0.23 +0.01

0.42 0.01
0 0 0 0 0 0 0 0 0 0 0
Euglenophyta  %0.11 +0.01
14.63 2.88 15.47 65.51 3.14 2.56 4.70 1.67 1.73 1.64 1.07 0.37 0.32
Total +0.82 +1.90 +5.10 +1851 +£3.22 +1.37 +4.00 083 +1.71 047 +0.63 +0.28 +0.31
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Fig. 1 Dynamics of the total biomass of phytoplankton during the experimental time
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Fig. 2 Dynamics of phytoplankton community structure
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Fig. 3 Bio-diversity of the phytoplankton community in three
treatments (Shannon-Weiner Index) [13]
[14,15]
15 , Shannon- ' (
Weiner ( 3 )
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’ [16]
’ [17]
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’ [20]
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F* 4 XRWHESLBEZFENEEMHT L
Tab. 4 Dominant species in water of three treatments during experimental time

Initial CK Traditional EFBS New EFBS
7126 8/10 8/25 9/9 9/24 8/10 8/25 9/9 9/24 8/10 8/25 9/9 9/24

Oscillatoria Vauch. +
Spirulina Turp. +
Microcystis Kiitz. + +
Chlorella Beij. + + + +
Ankistrodesmus Cord. + + + + + + +
Scenedesmus Mey. + +
Oocystis Nég. +
Cyclotella Kiitz. + + + +
Synedra Her. +
Cryptomonas Her. + + +
Chroomonas Hansg + + + + +
: 20%
Note: The dominant genera were defined as those with a proportion of over 20% in total phytoplankton density
* 5 FTRHPEZHEYSENESHERFHHEXRE (n=36)
Tab. 5 Relationship between total biomass of phytoplankton and environmental factors (n=36, linear regression with 95% mean
prediction interval)
TN TDN NO;-N NH4-N TP TDP PO4-P CODwn BODs WT pH

. 0.550 0.518 0.599* 0.392 0.579* 0.611* 0.563 0.589* 0.484 0.569 0.409
Total hiomass

*Correlation is significant at the 0.05 level (2-tailed)

, 10:1 20:1 , '
(21 Bulgakov ~ Levich? N P
; N @ P(20—50 : 1) , TP (
© N:IP 5—10 5),
N P
[23] ,
N P ( 5 , (Microcystis aeruginosa)
. [25] [26,27] [26]
N P
P N:P ,
N:P 10 , ,
; ( 2), 9 9 ,
¢ 1
, N P
[4,24] 2

TN ) TP [1] Ellen V D, Wouter J B. Impact of submerged macrophytes
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EFFECT OF ANEW ECOLOGICAL FLOATING BED SYSTEM (EFBS) ON
PHYTOPLANKTON COMMUNITY IN EUTROPHICATED WATER

LIU Ya-Qin, ZOU Guo-Yan, SONG Xiang-Fu, FU Zi-Shi, PAN Qi, LIU Fu-Xing and FAN Jie-Qun

(Institute of Eco-environmental Preservation, Shanghai Agricultural Academy of Sciences, Shanghai 201106, P.R.China)

Abstract: The ecological floating bed system (EFBS), as an effective means to improve the water quality and restore
water ecosystem, was widely applied by worldwide scientists. Biomass and the community structure of phytoplankton
are important characters of the water eutrophication. The effect of two EFBSs, a new EFBS with sufficient space in
surface, equipped with zeolite, and the traditional foam EFBS, on water quality and phytoplankton community was em-
ployed to investigate the response of phytoplankton to EFBS during the process of water quality restoration. A terrestrial
plant Cyperus alternifolius and the water from a canal nearby were tested in the present study. Treatments included
Control with no phytoplankton, the traditional EFBS and the new EFBS. Nutrient concentration in water and phyto-
plankton were detected at two weeks interval during the two months experimental time. The results showed that after the
canal water was transported to the experimental concrete cistern for 2 weeks, Chlorella Beij. and Scenedesmus Mey.,
which belong to Chlorophyta, came to dominate the phytoplankton population, insteading of Oscillatoria Vauch. and
Spirulina Turp., which belong to Cyanophyta due to the habitat alteration. Simultaneously, total biomass of phyto-
plankton decreased rapidly from 20mg/L to below 3mg/L. At most of the experimental time, the biomass of phyto-
plankton under both EFBS treatments was significantly lower than that in Control (P<0.05) with a decreasing order of
control>traditional EFBS>new EFBS. A water bloom composed of Microcystis Kiitz broke out in Control after one and
half months and it highest abundance and biomass reached 80.22x10%nd./L and 5.21mg/L. Both EFBS could signifi-
cantly remove all forms of N and P (P<0.05), especially NH,-N and TP (P<0.01) in water, and the new EFBS showed
better effect than the traditional EFBS. The positive correlation between phytoplankton biomass and nutrients level,
especially with TP (0.579, P<0.05) and TDP (0.611, P<0.05) indicated that EFBS might affect phytoplankton indirectly
through removing nutrients from water, and the high efficiency of P removal by EFBS could be the main contribution of
EFBS in controlling water bloom.

Key words: EFBS; Phytoplankton; Removal of N, P



