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Ecological effects of special riverine ecosystem on microbial
community construction

Wu Yifeng Lii Xiwu

( School of Energy and Environment Southeast University Nanjing 210096 China)

Abstract: An experimental model was made to study the influence of a special riverine ecosystem on
microbial community construction using ecological embankments consisted of porous concrete mi-
croorganism and hydrophytes. The microbial community in test channel was monitored by PFU
methods and compared with those in the same size channel with hard embankments. The results show
that after 15 d cluster course of PFU( polyurethane foam unit) 60 kinds of microorganism are detec—
ted in experimental channel and the ratio of vegetal flagellate reaches 46. 7% . On the contrary 68
kinds of microorganisms are detected in control channel only 36. 8% for vegetal flagellate 55.9%
for heterotrophic microorganisms. The embankment status of riverine zones have a significant influ—
ence on the ecosystem the cluster rate of microorganism in experimental channel is 0.95 and the
biodiversity indexes of the community reach a peak of 2.43 in 5 d. The cluster rate in control chan—
nel is only 0. 54 and the biodiversity indexes of the community are very low and it takes 4. 19 d to
reach a species balance while it is only 2. 42 d for experimental channel. The special riverine eco—
system is effective to enhance the self-adjusting capacity of whole aquatic ecosystem and improve the
water quality as well.

Key words: porous concrete; special riverine ecosystem; microbial community; water quality

: 2010-0647. : (1975—) ; ( ) xiwulu@ seu. edu. cn.
: (51009027) . (2009ZX07101-009) .

(RB0914) .

. . I : 2010 41( 1) : 0150 —154.  doi:
10.3969/j. issn. 1001 -0505.2011.01. 029



151

23
45
67
8
1
1.1
2
54.7 m 29.5 m.
1 m 4 m 1: 1.5
0.8 m
1 2. 1
1
67
250 mm Xy
$18 mm
100 mm 3. 47 % .

20 cm

( Vallisneria natans) . ( Typha orientalis) .

3

( Canna indica) . ( Cynodon dac—
tylon) . ( Lolium perenne)

2

N 100%

1.2
2
0.8 m
pPFU 32
50 mm X 65 mm x75 mm (  PFU)
24 h



152 ) 41
0.3 m
0.2 m 135711
15d PFU 2 3d 1 Il
. PFU 15d 1.03
M agalaef . N
, 6 12-13
Segn G
90% 3., To0e, -
1) ’. PFU
0.1 mL
Maglaef
D=(S-1)InN (1) %’é
S i N )7»
=)
2) . PFU
MacArthur-Wilson 0 L | | ! L ! |
9 0 2 4 8 10 12 14 16
Afiel/d
(Seq G T90%) 4
S :S 1 _ -Gt 2
=S, (1-e%) CI.
S, l i1
' 15d PFU
1.3 A
97 40
. _ 39.2%. 60
COD,, TP NH," N DO NO; - 6 .
N NO, N TN 1 )
. i 1
( GB 3838—2002)
/% /%
P, P <1 28 46.7 25 36.8
Il Py >1 I} 6 10.0 5 7.4
9 11 18.3 8 11.8
15.0 16 23.5
Pz — Cd ( 3) 6.7 10 14.6
Cy
2 3.3 4 5.9
P, = % P, (4) 60 100 68 100
=1
P, I PFU
., ¢, 6 ( Vo
in ) s . .
2
2.1
28 46. 7% \
4. . 15
3.22 TN TP 5.12 0. 17 mg/L 25%



153

25
38
NH; N
14
2.3
PFU
d
PFU
S, '
134d
17 24
54d
PFU
PFU
7d

36. 8%
55.9%

COD,, TN
. PFU

13571115
PFU

PFU

5 PKFU

M acArthur-Wilson

PFU

27.56  27.22 PFU
0.95
90% Tooq
2.42d
. 0.54
90% 4.19 d
2 PFU
Seq G Togq 1d
27.56 0.95 2.42
27.22 0.54 4.19
2.4 PFU
3. 1~5d
3d 2.50
1~5d
5d PFU N N
3
t/d
1 1.84 1.29
3 2.50 2.07
5 2.43 2.46
7 1. 44 2.69
11 1.13 2.24
15 0.97 1.92
3

1) PFU



154 ) 41
7 .
15 d J . 2008 29(8): 2172
60 46.7% ~276.
] Chen Yanghui Lii Xiwu Wu Yifeng. Removal of ni-
! 154 trogen in simulated rivers embanked by ecological con—
68 55.9% crete J . Environmental Science 2008 29(8): 2172
—2176. (in Chinese)
2) . 8
0.95 0.54 I 2009
60( 11) : 2897 —2902.
Wu Yifeng Lii Xiwu Zhong Zhaoping et al. Dynam-
ic characteristics of substrate enzyme activities and bac—
2.424d 4.19d. teria species groups in special riverine ecosystem J .
3) 5d PFU CIESC Journal 2009 60(11): 2897 —2902. (in Chi-
N N N nese)
9 . M .
1994:13 - 18.
10 . PFU
’ J . 2000 20
(2): 156 —161.
Chen Jian Shen Yunfen. Discrimination of water
( References) ] o -
quality based on PFU microbial communities and chan—

1 Palmer M A Bemhardt ES Allan J D et al. Stand- ging pattern of microbial parameters J . Acta Scienti—
ards for the ecologically successful river restoration J . ae Circumstantiae 2000 20(2) : 156 —161. (iin Chi-
Journal of Applied Ecology 2005 42(2): 208 —217. nese)

2 Jansson B Backx H Boulton A et al. Stating mecha— 11 . M.
nisms and refining criteria for ecologically successful 4 . : 2006: 200 —284.
river restoration. a comment on Palmer et al J . Jour— 12
nal of Applied Ecology 2005 42(2): 218 —222. J .

3 Mckone P D. Streams and their riparian corridors— 2006 26(5): 858 —864.
functions and values J . Journal of Management in Guo Qingwei Hu Yongyou Zheng Binghui et al.
Engineering 2000 16(3): 28 —29. Effects of simulated urban river embankments on water

4 Jungwiryth M Muha S R Schmutz S. Re-establishing purification and stabilization J . Acta Scientiae Cir—
and assessing ecological integrity in riverine landscapes cumstantiae 2006 26(5) : 858 —864. (in Chinese)

J . Freshwater Biology 2002 47(4): 867 —887. 13 .
5 . J. : 2009
7. 2007 16 39(4) : 844 —848.
(1): 98 -102. Jia Yongzhi Lii Xiwu Wu Yifeng. Purification of
Chen Mingxi Chen Fanqging Liu Defu. Application of source water quality in simulated rivers embanked by
landscape ecology in construction of natural river level ecological concrete J . Journal of Southeast Univer—
J . Resources and Environment in the Yangtze Basin sity: Natural Science Edition 2009 39(4): 844 -
2007 16(1): 98 —102. (in Chinese) 848. (in Chinese)
6 14 . PFU

I 2009 31
(6): 107 —111.
Wu Yifeng Lii Xiwu Shi Jing. Source water quality
improvement under special riverine ecosystem using eco—
J . Journal of Civil Architectur—
107 -

logical embankments
al and Environmental Engineering 2009 31(6) :
111. (in Chinese)

2004 24(4):678 —683.

Feng Weisong Shen Yunfen. The fractal analysis and
application studies of heterotrophic index in PFU meth—
ods J . 2004 24
(4) :678 —683. (in Chinese)

Acta Scientiae Circumstantiae



