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Impact of microorganism in subsurface flow wetland on purification efficiency for slightly
polluted river water in Three Gorges Reservoir Region
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Abstract: In order to investigate the impact of microorganism in constructed wetland on purification efficiencies for slightly polluted
river water in Three Gorges Reservoir Region four horizontal subsurface flow wetlands planted with Arundo domax Acorus cala—
mus  Ipomoea aquatica and without plants ( blank) were built in situ next to the Lushan River. The distribution of microbial basic
flora and function flora in the wetlands were monitored purification efficiencies of the constructed wetland systems were studied
and the correlation between microorganism and removal rates of pollutants were analyzed. The results showed that the experimental
wetlands were adaptive to variation of inflow quality and quantity and the removal efficiency of pollutants could be improved by
planting hydrophytes. Microbial population in the planted wetlands was more than that in the blank wetland. There was positive
correlation between microorganism quantity and temperature in all four wetlands and quantity of ammonifying bacteria nitrifying
bacteria and denitrifying bacteria decreased significantly with the decline of temperature. There was conspicuous positive correlation
between fungus population and removal of ammonia in summer as well as bacteria population and removal of CODy, . It is similar
positive correlation between denitrifying bacteria population and removal of total nitrogen in winter.
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Fig. 1 Construction of horizon subsurface wetland
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Tab. 1 Water quality of inlet water of wetlands ('TN) (NH/N)
2 . 1
NH; N/( mg/L) TN/( mg/L) TP/( mg/L) CODy, /( mg/L) coD
Mn
0.23~1.44 0.75~4.37 0.049 ~0.107 4.58 ~6.84 : TN

0.71 1.77 0.073 5.62 . NH; N
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Fig. 2 Environmental air temperature and
(2. 2a water temperature in wetlands
12
10° ~10* cfu/g ( 2).
" (P <0.05)
2 (cfulg )

Tab. 2 The abundance of microorganisms in wetlands

(3.142£0.16) x10° (2.07 £0.06) x10° (6.28 +0.13) x10° (1.59+0.06) x10° (7.07 +0.17) x10° (1.46 £0.21) x10°
(3.94£0.12) x10® (3.550.16) x10° (1.37£0.08) x10* (4.70£0.05) x10° (6.49 £0.26) x10° (1.34 =0.11) x10°
(6.35£0.38) x10® (1.66+0.03) x10° (9.060.18) x10* (5.10%0.15) x10* (7.75+0.31) x10° (9.79 £0.20) x10*
( ) ( ) ( ) ( ) ( ) ( )

2.10£0.02) x10° (1.42+0.07) x10° (3.84 +0.31) x10° (2.68+0.19) x10° (4.1720.21) x10° (5.31+0.32) x10*
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2.2
17
10° ~ ( 3).
18
10° ~10* ( 3).
1~2 (P<0.05);
(cfu/g )
Tab. 3 The abundance of functional microorganism in wetlands
3.00 x 10° 2.74 x10° 3.70 x10° 3.60 x10° 2.16 x10* 4.81 x10°
1.92 x10° 1.54 x10° 1.27 x 10* 4.47 x10? 4.18 x10* 1.65 x 10°
5.40 x 10° 8.21 x10° 1.10 x 10* 6.26 x 10? 1.39 x 10* 1.41 x10°
1.40 x 10° 4.99 x 10° 2.39 x10? 1.19 x 102 4.81 x10° 3.72 x 10?
10* ~ 10*
.pH.
1
1 (P<0.01).
2.3
CODy, CODy, ( 3). .
COD,,, 23.04% <23. 81% 36. 08% ;
COD,, 20.06%
NH,; N . NH,; N
60.05% 66. 14% 65.28% . 51.85%.
NH,; N NH,; N
NH, N NH, N
NH, N
N TN 4
IV TN
TP TP 4 baI|
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Fig. 3 Removal efficiency of pollutants with the wetland
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